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PREFACE.

Tne prineipal object of this work 1s to present to Lawyers Objects of the
and others occasionally concerned in the administration of jus- i
tice, such a condensed practical view of Anratomy, Physiology,
Pathology, Surgery, Chemistry, Medicine, Medical Jurispru-
dence and Police, as is essential to be known by them in
practical connection with their professional avoeations ; and to
Medical Men, so much of the Law connected with éheir de-
partments, as ought to be intimately known by them ; and es-
pecially all the Law relating to their own Rights, Privileges,
Conduct, Dutics, and Liabilities. A general knowledge of these
subjects is essential to the perfect eduecation of all Officers in
the Army and Navy, and of every Gentleman, and especially so
to Legislators, Judges, Coroners, Magistrates, Barristers, and
indeed to every member of the legal profession, and to all per-
sons who may become Jurors or Witnesses ; go as to enable Le-
gislators more scientifically and practically to determine upon
the expediency of improving the existing laws relating to
Public Health, and the protection of the persons of individuals,
and all to give due effect to the existing regulations. By a
knowledze of these subjects, the present laws will be better
understood and applied, and preferable enactments with regard
to the preservation of Health and Police and Punishments may
be mtroduced.—That science is of primary importance which
most conduces to the perfect and permanent happiness of man-
kind ; Theology and Moral Philosophy, as caleulated to insure
future as well as present mental happiness, stand pre-eminent ;
but the next in substantial and umiversal importance, are Phy-
siology, Pathology, and Surgery, since these tend to improve
or secure Health and Happiness, or to restore them when
afflicted by corporeal or mental disorder.
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PREFACE.

The First Part of the work, after explaining technical terms,
and referring to the sources of information, proceeds to de-
scribe the Structure of Man in the healthy state, and which
comprises Anatomy and Physiology. At the same time are
i general noticed the prineipal diseases aftecting each Organ
or Funetion, The component parts, whether fuid or solid, and
the divisions into Organs and Functions, and certain general
properties, are first considered.  Then 1s taken an Anatomical
and Physiological view of every Organ and of each Funetion
in particular, The Bones, Joints, Ligaments, Muscles, Ten-
dons, Arteries, Capillaries, Veins, Absorbent and Secernent
Vessels, and Nerves, and all other parts, are separately ex-
amined. Then are described all the Functions, whether of
Motion, Respiration, Circulation, Digestion, Absorption, or
Seeretion. The Brain and its paris, the Nerves, the entire
Nervous System, and the organs of the External Senses, are
fully considered. An atiempt hes been made concisely to ex-
amine the Temper, Passions, and Emotions, and the faiellectual
Faculties, and to shew that the latter are capable of enlarge-
ment and improvement, even kheredifarily, by due mental ex-
ercise and attention ; and it has been shewn that certain mental
diseases and injuries are capable of medical or philosophical
relief beyond our present experience; and that injuries to the
mental facultes ought to be the direet objects of legal re-
gulation, though at present many are only subject to censure.

Then follows a deseription of the Funciion of Generation, and
of the principal distinguishing peculiarities between the Sexes,
and the progress of the Feetus, and all eircomstances that may
tend to explain the tho numerous offences connected with Mis-
carriage, Abortion, Premature Birth, Infanticide, and conceal-
ment of Birth, and to shew the inexpediency of some parts of
the existing law.

Then arve considered the fufeguments or exiernal covering of
the whole frame, including the three skins, and the fair and
nails, with an account of the principal diseases and injuries to
which they are subject,

Then is taken a medical and legal view of the different Ages,
with their physical and legal differences, incidents, and conse-
quences, Lastly is given an outline of the circumstances to be
observed medically, as well as legally, to secure Health and
Happiness, whether bodily or mental.

In the First Part now published, will be found several plates,
intended to explain and illustrate the subjects, viz. Frontal and
Posterior views of the Bones of the Skeleton, at p. 54 ; of the
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action of the Biceps Muscle, at p. 88 ; of the Trachea, Lungs,
and other Organs of Respiration, at p, 92 ; of the Heart, Ar-
teries, and other Organs of Circulation, at p. 124 a; the Fronial
view of the Heart, at 124 b; of the right Ventricle and other
parts of the Heart and other Vessels opened, at p. 124 ¢ ; of the
Diaphragm, Abdominal Muscles, Stomach, Intestines, Liver,
Gall Bladder, Spleen, and Bladder, &e. at p. 92 ; of the Kidneys
and Bladder, &e. at p. 124a ; Plates relating to Phrenology, as
the Facial Angle, &e. at pp. 245, 246,249 ; of the disarticulated
Bones of the Head, at p. 257 ; Bones at the Base of the Skull,
at p. 258 ; Vertical SBection of the Skull, Brain, and Medulla
Oblongata, at p. 259 ; of the Base of the Brain, and the Origin
or Roots of the Cerebral Nerves, at p. 239 ; Plates in expla-
nation of the Eye, at p. 290; of the Ear, at p. 299 ; and of
the Female Pelvis, at p. 383. Most of these, with their expla-
nations, were prepared in the dissecting room, from nature,
under the careful directions of Mr. Skey, of whose valuable
assistance I will presently {ake further notice. Some were
lithographed by the eminent artists, Mr. Perry and Mr. Sharp,
senior; and the wood-cuts are by Mr. Byfield. Any want of
perspicuity or effect in these plates, is attributable to the gveat
difficulty in fully depicting intricate organs without the aid . of
distinguishing colours.

In the Second Part, I have endeavoured to take a practical
view of Pathelogy and Swrgery, (being a view of the Human
Frame in its defective, morbid, diseased, or injured state,) with a
Medical and Surgical view of Diserders, Diseases, and In-
Jjuries, and their Medical and Surgical Remedies, interspersed
with statements and observations upon some important rules of
law connected with this part of the subject.

In the Third Part a view is taken of the Laws relating to
Public Health and Police, to Injuries affecting the Person,
whether corporeal or mental, with all the regulations, as well
for the preservation as for the punishment of each, and a com-
prehensive view of Medical Jurisprudence, Police, and Evidence,
with the decisions upon Medical liabilities for error or want of
due care. Some other branches of Law connected with the
subject of Insurances on Lives and Properties, and some sug-
gestions for the amelioration of the Law connected with these
subjects, are also considered.

The Fourth Part states the Laws relative to the Members of
the Medical Profession in particular, viz. their Qualifications,

Second Part.

Thard Part.

Fourth Part,

Vil
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Rights, Privileges, Duties, and Liabilities, whether as Phy-
sician, Surgeon, Apothecary, General Proctitioner, Surgeon
Dentists, Acconchewrs ov Midwives, Cuppers, or Nurses ; and
also relating to Chemists, Druggists, and Herbalists, with a legal
and medical view of the regulations respecting Medicines and
Drugs, and some suggestions for the more secure distribution
of each, and for Heads of Families more effectually providing
mnmediate means of relief in cases of emergency.

Lastly is given a view of Medical Evidence, and this rather
to limit any direct professional education as regards the marner
of giving evidence, and to suggest the higher importance of
each individual stating his own genuine testimony, rather than
studying o agree with other practitioners, a system which,
though recommended by some eminent Physiologists, has of late
progressed too far, and become rather injurions to the cause of
truth and justice. («) All these, with a very full Index, will be
comprised in one volume of the same dimensions as the pre-
sent.

An accurate knowledze of all these subjects connected with
the health, comfort, and |1:_|,!_1E_1'u|c$5 of mankind, bodily as
well as mental, 15 obviously hghly important and essential
to every Member of the Legislature; for they have to enact
laws relating to Public Health, Nuisances, Quarantine, De-
grees of Punishments, Prison Discipline, Regulations restrice-
tive of excessive labour by Factory and other children, and
aficcting the Medical Profession themselves, with all improved
regulations respecting extended education, or otherwise affecting
the community at large.  Should individuals attempt to legislate
upon matters concerning Public Health or Police, unless they
be acquainted with the principles applicable to the subjeet,
and the probable consequences of supposed injuries ; and onght

—— e  —— —

(a) In some of the best works on Medieal Jurisprudence, as in Dr. Gordon Smith’s
Forensic Med. 583, it has Leen suggested, that medical men should meet and com-
pare their intended evidenee, so as in effect lo evoid disngreement ov discrepaney in Court,
It is to be feared that this recommendation, although well intended, and accompanied
with a caution as regards the necessity for a striet adherence to truth, is somelimes
abased, though without any criminal intention. DPoliteness and deference to the u]ﬁ—
nion of a senior practitioner, will often induee the 5||:]:|pres:i.'u;|n of at least a dewbt upon
some physical phenomenz or result, and the medical witnesses will be brought over too
veadily seemingly to concur b opinion for the sake of maintaining the eredit of their
prefession ; Counsel aml Jurors should elicit, by questions, whether such a meeting
and concurrence have not taken place, and the latter should give credit to the tes-
tumony accerdingly.
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they, by statute, to preseribe punishment for injuries unless they
know their natural or probable consequences ? Would Members
of the Legislature tolerate the many absurd existing regulations,
especially that of making the crime of causing miscarriage ca-
pital, or a mere transportable felony, to depend on the question
whether the feetus were four or five months old, or rather quick
or not quick, if they sufficiently considered that the child is
equally alive and equally in progress towards matwity at all
times after conception ; or would they hastily enact prohibitory
clauses or laws of quarantine, so materially injurious to foreign
commerce, on an ill-founded ground that a supposed disease 1s
infections, Mere allusion to a few such instances will establizh
the great importance that these invaluable members of society,

who gratuitously sacrifice their time zealously for the benefit of

the community, should be well informed upon these subjects.

It is obviously the imperative duty of all persons who have to
act as Judges or judicially, to obtain such a knowledge of Ana-
tomy, Physiology, Pathology, and Surgery, as to be able them-
selves accurately to appreciate the value of any evidence re-
specting Injuries to the Person, and so as not to be mplicitly
coverned by the testimony of any medical witness. If there
be no Counsel for the prisoner, or an inefficient Counsel, the
Judge should be able to put appropriate questions to the wit-
nesses, and fully to observe to the Jury upon the effect of their
testimony. Suppose a medical witness should swear that a
blow or wound had been given on the Claviele (vulgarly called
the Collar-bone), or the Scapula (vulgo Shoulder-blade), or in
any other technically deseribed part of the body, would it not
be desirable that the Judge should instantly, without stopping
to inquire, not only know the name of the part aftected, but
also be able to judge for himself what would be the probable
consequences of the injuiy ; for otherwise s mind would be
oceupied in seeking information merely on the mmpoit of terms,
or in explanation of probable results, when he should be pro-
ceeding with more important considerations ; and few minds are
so powerful as to be able simullaneously efficiently to consider
two different subjects ; (b) or suppose an attempt should be made

T s

(i) See post, the dbservation of Professor Amos, that even some Judges as well as
Ciensel wve nal unfrequently very shallow mien in science, and therefore toe apt Lo atlack
medical witnesses for using technical terms unknown to them ; a just reflection, at
least, upon Counsel, that it is to be hoped will ere long be shewn to be no longer well
founded,

1X

Ta all persons
acting jueici-
ally.
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hefore him to prejudice a prisoner or witness by the application
to his countenance and supposed character, of the doetrine of
Phrenology or Physiognomy, the Judge should be able effici-
ently to explain to the Jury that such observations are un-
founded, or by no means conclusive, and even to adduce some
of the many historical instances of unguestionable amiabihity
and benevolence having been concealed under the most for-
bidding countenance, and by such observations prevent the
consequences of any undue prejudice which might otherwise
be fatally influential. (¢)

To Coroners alzo, very considerable knowledge of these sub-
jects is of the very utimost practical importance, especially as
they may not be attended by the best informed medical wit-
nesses, and probably will not have the assistance of any
Counsel.

To Magistrates in particular, such information will be most
extensively important. It 15 their duty instantly, and before a
fresh story ecan be mvented, to take down accurately, in written
depositions, all that is sworn or can be elicited before them ;
and they ought, when the facts, or their result, might hereafter
appear in the least doubtful, to put appropnate eliciting ques-
tions, and perspicuously state the answers.  If previously wholly
uninformed upon the subjects, they would naturally shrink from
investigation, lest the putting questions that might turn out
ignorant or idle should lead to their own exposure. Hence no
Magistrate should venture to act before he has obtained a con-
siderable knowledge of these interesting subjects.

With respect to Barristers, or at least all who practise at
the Criminal Bar, or hold a bitef in a life policy cause, or in an
action against a surgeon for alleged misconduct, it is as much
their professional duty as their interest to obtain a complete
and perfect knowledge of every branch of these subjects so
mtimately interwoven with each other. How disastrous to his
credit, and how painful to his feelings, would it be to hear
it asserted, after the execution of a prisoner, that the conviction
was attributable to his Counsel not having put, or having in-
judiciously put, a particular medical question, or generally

() Bee inslances, post.
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proper questions comnected with the subject; and yet such
emission or blunder might have been probably attributable to
mere ignorance of subjects which were not directly connected
with the more ordinary and daily object of his legal study. (d)
It was recently severcly observed by a centleman, (as distin-
cuished for his literary and legal talents, as for the justness of
his sentiments, and the impossibility of his making an illiberal
remark,) in his lectures upon Medical Jurnisprudence, and when
cautioning medical witnesses against employing technical ex-
pressions in giving evidence, such as syneope for fuiniing, &e.
that Counsel are generally very shallow men of science, and that
consequently they are apt to raise a laugh at persons whom
they would represent to be using hard names for common
things. (¢) It is impossible to deny the justness of such re-
mark, at least as regards some Barristers, and surely then each
should study to constitute Aimself at least an exception to such
alleged iznorance, more especially as it has been ably demon-
strated how easy is the attainment of an adequate knowledge
of all sciences by a due application and distribution of time. ( f)
It i recommended to all Students, and even Barristers, to ex-
amine an outline of the subject, and then to attend a short

[d'::l In M:tr:,r "i.’l'r]_:_:hl’::. case, convicied at the Spriug Worwich Assizes, A. 1. 1833, of
murdering her husband, the counsel, Mr. I. Sidoey Taylor, so ably drew the attention
of the learned Judze to the absurdity of execeting a woman with child, though net
guick, that he contributed towaids saving her life ; and after 2 jury of mations had,
upon her plea of pregnaney in delay of execution, erroieously found her not to be quick
with child, she was delivered of 2 mature child at a time which clearly denoted that
she must have been quick at the time of the trial, and the woman was finally transported
instead of executel. See the case stated post, 402, and very fully in the last part;
and zce index, tit. Presnancy.

(e) Lectures on Medical Jurisprudence, Med. Caz. A.D. 1831, vol. vii, 614;
Ryan's Med. Juris. 304. Ona late trial in the Court of King’s Bench, a Barister
unfortuna‘ely exposed his ignorance or forgetfulness even of the dead languages, by his
im:apn.c'u_'_.' in the least to txirlain the meaning of the term Preumonio, used by 2 me-
dical witness in deseribing an affection of the lungs, and stated post, 117, note (t), and
113.

(f) See the excellent observations of Dr. Arooti, in his Elements of Physic or Na-
tural P]J-I.Il‘.liﬂphj’, Ath edit. Introduc. per tof, a work which it would be desivable for
every gentleman, as well as persons studying scieaces professionally, to read with the
utmest care, as highly conducive to the enlargement of his knowledge, and conse-
quently of his true happiness. Dr. Adam Smith obseives, there is no necessity for an
apprenticeship of seven years exclusively devoted to watchmaking, or any other de-
partment ; nor is there any oceasion for the waste of seven, still more fen years, upon
the sole study of the dead languages. DMuch of the time ought to be occupied in the
examination of olher branches of zcience and literature, and which would infinitely
more interest and improve the minds of youth, and enlarge their intellectual powers
and attainments.

X1
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course of demonstrating anatomical lectures, judiciously selected
for their paiticular information and advantage; and which 1
understand will ere long be offered to their attention.

Glrand Jurors,who have to find or ignore bills for murder or
other injuries to the person, or for nuisances, &e. ought to be
well informed upon these subjects, and it is therefore ncum-
bent on all Country Gentlemen who may be called upon to act
in that capacity to study them. Al Jurymen also in actions
and prosecutions for blows or wounds or other bodily injuries,
canmot justly appreciate the damaoces to be awarded, unless
they can understand from the evidence (the value of which they
themselves should be able to appreciate) whether the conse-
quence of the blow or wound would be only temporary pain,
or any and what permanent injury; and in actions upon Po-
licies upon Lives, Jurors have frequently to decide upon con-
ficting evidence, whether the deceased was, at the time of the
insurance, afflicted with any organic or other disease or dis-
ovder tending to shorten life, events agamst which there is a
warranty in most life insurances: they should therefore be able
to understand what is an organic disease, and what is a defect
or disorder dangerous in its tendency., In Criminal cases, all
Jurors ought to be able to understand ordinary technical terms,
and the names of all the principal paiis of the body, where in-
juries may be inflicted, and to decide upon some intelligence of
thetr own, and not mevely to be goveined by what may have
been sworn ; they may frequently have to decide whether death
was attributable solely or principally to a blow or a wound, or
entively or partly to some other cause for which the prisoner is
not responsible ; and his conviction or aequittal may depend on
their opinion of the weight of evidence upon those subjects.

Witnesses who have not a competent knowledge of these
subjects, independently of their frequent inability, with any
degree of acewracy, to describe what they have seen, may ex-
pose their ignorance in a degree which will be most unpleasant,
if not prejudicial, if they aspire to rank amongst the well edu-
cated branches of society,

As affording the means of more effectually relieving the
wounded or diseased soldier or sailor, it is particularly esseatial
that all Military and Navel Officers should have considerable
knowledge of Anatomy, Pathology, and Surgery, especially as
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recards Fractures, Dislocations, Wounds, and the suppression of
Heemorrhage, The Biltish officer is not more distinguished for
his bravery in the battle, than for his humanity and anxious
cave of his wonnded soldier or satlor. Contrast the exertions
of our celebrated Admiral Curtis, at the siege of Gibraltar, in
gaving the wounded enemy, to the heartless apathy of the cele-
brated French general even towards his ewn troops during the
Russian campaign. () But a sympathising heart, and anxious
solicitude to velieve the distresses of others, would be practi-
cally unavailing if ignorance incapacitate us for useful exertion.
Hence, in particular, all Officers should anxiously endeavour
to acquire such a competent knowledge of these subjects, as
at least to be able to assist, if not divect, in the emergent cases
that are the unhappy incidents of war,

With respect to every Private Gentleman, we shall only
repeat the just cbhservation of a powerful advocate for extended
education, that in the present day a knowledge of Physies or
Natural Philosophy in general, and in particular of Physiology
and Pathology, is indispensable not merely to all persons en-
gaged in scientific pursuits, but fo all who pretend to a mo-
derately good education. (i) To all Country Gentlemen in par-
ticular, many of whom reside at a considerable distance from
any medical practitioner, it will be highly important to be able
on emergencies, either to direct or assist in recovering a person
m suspended animation, or in reducing a disloeation, or in
stopping heemorrhage, or performing numerous other acts, as
hereafter pointed out, or at least to assist a medical practitioner
i many of his endeavours. () In the country, some at least of
the Medicines and Apparatus usually required on emergencies,
should be kept in each gentleman’s house, and from time to

(i) During the last war in the Peninsula, a General Officer, in his despatch to
Government, afier an unassuming deseription of a brilliant victory obtained by him,
and the troops under his command, entitled himself even to higher commendation than
for his valor by his pathetic description of the diseased state of the enemy’s troops, and
his powerful appeal to the consideration of our government, urgently soliciting 1o
be afforded an immediate supply of Peruvian bark, which his experience had taught
him was the only medicine to check the baneful disorder ; and our Government having
immediately generously, and in the true spirit of war, complied with such request, that
distinguished officer was enabled, in ten days, to save more lives of the enemy than
his troops had destroyed during the battle and two antecedent years of warfare.

i) Dr. Arnott’s Elements of Physics, &c. Introd. i 1o xxx.

(k) In the conclusion of the second part will be found an enumeration of the se-
veral instances in which a private individual may venture usefully to interfere, and
kow he may safely do =o,

To Privata
Gentlemen,

Xitl
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time renovated, so as to be ready for immediate application by
the medical advicer in ecase of accident or sudden illness, as
the saving even of life may frequently depend on the prompt-
ness of the remedy ; a general knowledge of the outline of these
subjects would enable Heads of Families to afford in many
cases immediate and effectual velief, and at all events would
enable them more distinetly to explain to the medical adviser
antecedent symptoms and appearances, and to understand and
apply his directions, and thereby greatly contnbute to the cure
and comfort of every member of his family.(!) So, indepen-
dently of accidents and sudden occasion for assistance, the in-
stances are inmumerable in which unprofessional but well in-
formed individuals may greatly alleviate the sufferings of their
fellow-creatures, as by suggesting various instruments or means
of cure, or at least of mitizating pain or annoyance, wholly in-
dependent of medicine; as the use of the Aydrostatic bed for
an invalid, (m) or the use of various other discoveries at present
wholly unknown to the bulk of society ; (») and surely no one
who can anticipate the gratification incident to relieving a
fellow-creature in danger or pam, should refrain from eultivatiug’
such useful and important knowledgze.

But admitting that men may pass through life without having
occasion for the practical application of any knowledge of these
subjeets, yet it has been well observed, that considering how
often Physic and Anatomy are talked of in public companies,
it seems to be somewhat proper that people should know a little
of the subject of their conversation, rather than discant on
matters of which they are entirely ignorant.(e) Besides, as
the extension of knowledge necessarily enlarges the scale of

(1) See at the end of the second part, a list of the recommended medicines, &e,
which country gentlemen should have in their houses, and directions how to renovate
their medicine chest.

{m) See a short account of that valuable invention by Dr. Arnott, in hiz Elements
of Physies, vol. i. 580 to 590 ; and see post, of Fractures, &c.

() A very distiaguished surgeon, justly celebrated as well for his skill as his excellent
liwmour, states an ancedote of a patient whom he had long attended, and whe was in-
capable of sitiing up in a chair, but upon ealling one morning, she suddenly exclaimed,
““Well, my dear sir, [ am now quite able to enjoy myself in my chair ;" and upon his
congratulating her and himsell upon having at length discovered the efficient medicine ;
she exelaimed, * Oh, no, it is not the medicine, but the patent air coshion you recom-
mended.”  One of my own family, by using such air cushion, travelled from London
to Vienna without any inteivening rest, and without inconvenience, whilst his com-
panion, who had not adopted the precaution, suffered severe indisposition.

(o) Conversations on Animal Economy, ed. A, D). 1827, vol. i p. 4.
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human happiness, and as the study of man, the highest pro-
duction of our Beneficent Creator, is caleulated in a peculiar
degree to enlarge and improve the mind, the expediency of the
study of these subjects cannot be too deeply impressed on the
minds of all individuals, as most essential to their own in-
dividual happiness, independently of their inereased utility to
others.

With respect to Medical Practitioners, although I cannot
anticipate that my observations upon Medical subjects will be
recarded as of any authority, yet as respects Students in Me-
dicine or Surgery, I venture to hope that the analytical sum-
mary and condensed view of most of the present doctrines
may be found useful; at all events, as regards the former, it 1s
of the utmost importance that they should be fully informed of
the laws respecting all injuries by violence, poison, or otherwise,
to the person, and many other branches of the law, and which
have been greatly, and in many respects entirely altered since
the publication of the previous treatises upon Medical Jurispru-
dence. It is therefore hoped that the work may be found useful
to them, as affording a view of the law, to which their attention
and testimony i to give due effect; and the pages respecting
the peculiar lmwes affecting the Medical Profession and its
branches, may be found important even to their pecuniary in-
terests and welfare.

I have, with considerable care and anxiety, collected, con-
densed, and arranged in analytical order, the best improved
modern doctrines and authonties, Medical as well as Legal,
upon every part of the subjects, and have constantly referred to
some of the best works, so as to ensure accuracy, and enable
students, whether in Law or Physie, to resort to the highest
sources for further information. A few valuable communica-
tions from some of the most eminent Physicians and Surgeons
will be found introduced. But to one gentleman in particular,
Mr. F. C. Skey, of Charter-house Square, (who has so much
distinguished himself as a Demonstrator and Lecturer upon
Anatomy, as well as by his skill in his practice as a Surgeon,)
I am very deeply indebted for much of the new information
that is interspersed, and for his numerous valuable sugges-
tions ; but I take to myself exclusively the demenit of any errors
that may be discovered.

To Medical
Students.
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PREFACE.

As I anticipate that there will probably be but very few who
will have either time or inclination to read throuch a work of
this nature, but will at most only wish to refer to !]:ll'ti[:lllill‘
parts practically applicable to the case before them, 1 have
been anxious to adopt an accessible arrangement, and have
therefore prefixed a general analysis of each part, and at the
commencement of every Chapter have introduced a Table of its
Contents; and at the end of the present Part a temporary Index
is given of its contents, so as to render it complete in itself,
in the event of death preventing the completion of the under-
taking ; and at the conclusion of the Work will be found a
very full Index, containing an extensive Glossary in explanation
of Technical Terms. By these means it 15 anxionsly hoped
that the work may be found of some practical utility.

J. CHITTY.
Chambers, 6, Chaneery Lane,
Ist June, A. 1. 1834,
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PART FIRST,
OF ANATOMY AND PHYSIOLOGY.

CHAPTER L.

OF THE LANGUAGE OF ANATOMY, PHYSIOLOGY, PATHOLOGY, SURGERY,
CHEMISTREY, AND MEDICAL JURISPRUDENCE.

= ol ——
1. Subjects of the work and importance 8. lLinpropriety of changing established
of the ]inuwlcdgn of Terms soaaee 1 { B A R kA et e T
2. Anatomy, Physiclogy, Pathology, 9. Unless a general improved Nomen-
Surgery, Chemistry, and Medical clature be enforced .. .. ... ... .. 5
Jurisprudence defined........ 1 to 4 | 10, Absurdity of unnecessary adoption
3. Works to be read, f&c. .. ..... S oA of unknown Terms ..o casesense 9
4. Necessity for the proper use of Scien- i1, Sil:l.piiu'll_',r in DMedical Li'.“'lgl.lﬂg_ﬂ
] T b T e o R e P e i and tl‘ﬁ‘til]]ullj' recommended .. .. 1h,
5. What deviations from strict meaning 12. Question wpon the expediency of
Al A S T T i continuing Latin Prescriptions .. 10
ti. Wames of some {Jrguna and Parts i5. Argun]l:nlai in favour of PI‘EEH.‘['—llJl
taken from their IMiscoverers or tions in the E:n_glish langu.age. SR
Ly e e e ib, | 14, Arguments in favour of continuance
7. Confusion oceasioned by non-ohsery- of Preseriptions in Latin  ...... 11
ance of a uniform principle of 15. Plan of Work asregardsexplanation of
Nomenclatre .....cvuusvnse.s i Physical Terms, with Plates, &c. 12

Taar the medical and legal student may not, when considering the sub-
sequent practical details, be embarrassed or interrupted by ascertaining
the import of terms, it is proposed in this chapter to clear the ?rﬂund by
explaining the meaning of some of the principal and general scientific
terms connected with the subject. This is necessary, even for the use
of classical students, however well acquainted with the dead languages,
and with the etymology and derivation of all words from Greek and
Latin ; for where is the individual who is also thoroughly well informed
in the French, German, and all the other modern European languages,
from most of which much of the present learning and many modern
terms have been derived? The subjects of this work are, First, Ana-
tomy and Physiology ; Secondly, Pathology, and the science and practice
of Medicine and Surgery, or the remedies for diseases, defects, and
injuries; Thirdly, Medical Jurisprudence and Police, and the Laws relating
to Public Health, and Injuries to the Person, and to Medical and Sur-

ical evidence; and, Fourthly, The Laws relating to all Members of the
Medical Profession. It will be obvious that these subjects are of great
practical importance, and reguire most attentive consideration,

CHAP. I.
LaxNcuace oF
Awarony, &ke.

—_— — .

Subjects of this

‘work and im-

portance of the
knowledge of
the derivation,
etymology, and
meaning of
lerms,

Anatomy, (from the Greek anea, * apart,” and temno, * to cut,” or * to Anatomy.
D & 1

cut apart,” or dissection,) in its most extensive sense, is the science of

organization, or a complete knowledge of every part of the human frame.
It is the science which deseribes the mechanical structure of the hody
and of each part in particular, and the physical relations which such parts

bear to each other, and how they may be locally affected by operations of
every tiescrirtinu; not only by those which are deemed surgical and
ie scalpel, but also by injections, macerations, desiccations,

eftected by t
B



2

CHAP. T.
Lawcuace, &c.

———

Fhysiolegy.

Pathology.

Surgery.

OF THE LANGUAGE OF ANATOMY, :

or chemical ve-agents, though it is principally concerned with the solid
parts. (a)

Pﬁysiofﬂgﬂ, (from the Greek ;hfm.'zf-.w, “pature,” and .i"ugo.i, “ discourse,’)
in its most extensive Higniﬁcntiuu, 15 synonymous with physics or natural
T]hﬁ'ﬂ.mpky; but it has lonz been used in a more limited sense, and is
restricted to that branch of science which treats of the natwral and
ordinary actions and functions of the living animal body in its Healthy state,
and of the powers by which those functions are exercised;(b) and whilst
anatomy, we have seen, is principally concerned with the sofid parts, both
the solids and the flurds are equally within the provinee of lLa physio-
logist, whose husiness it is to study the nature of @l the substances and
fluids that enter into the composition of the animal frame, and the
nature and uvtility of each organ and function.(c)

Pathology (from the Greek pathos, ¢ disease,” and logos, * discourse,”)
is the practically useful science which teaches the knowledge of all Morbid
or Diseased changes of structure, and of every disease, disorder, or de-
rangement that can affect the huoman frame. The remedies are the pro-
vinces of the Physician and the Surgeon, according to the nature of the
deviation or injury. (d)

Surgery or Chirurgery (from the Greek cheir, “the hand,” and ergon,
“work,"”) is that branch of knowledge which principally relates to the
cure of defects and injuries. Its extended application demands much
acquaintance with the science of pathology.(e)

By some writers indeed physicis said to have for its object the treatment
of internal diseases, whilst surgery that of external diseases ; but it has been
well observed that this definition, however good and plausible it may at
first appear, can only be received with very numerous exceptions, in re-
gard, at least, to modern practice: for instance, the psoas abscess, stone
in the bladder, polypus, and scirrhus of the uterus, stricture of the
cesophagus, and an extravasation of blood within the skull in consequence
of uc{:i[]gcntn] violence, are universally allowed to be strictly surgical
cases ; and yet no man would call these disorders external.{ f) Surgery

e ———

(a) Bost. Phy. Introd. ; Quain’s El.Introd.
(&) Bost. Phy. Introd. 1; 1 Good, Pref.

e

women, called midwives, and, in France,
sage femmes, (but they are there better

{e} Bost. Phy. Introd, 19; and Quain’s
EL Introd.; 3 Bost. Phy. 183,

(d) 1 Good, Pref. 1; 3 Bost. Phy. 183;
id. 513, Nosology and Therapeutics are
mere subdivisions of pathology. Nesology
{(from the Greek aosos, * dizease,” and
.i‘ug.:-s, # dis.i:uursc,"_} means the doctrine of
the classification or amangement of dis-
eases, so that a thorough knowledge of one
dus:r’llltiml may facilitate, if oot afford the
lnowledge and proper treatment, of others
of the same class. 1 Good, Pref. 1; Quain's
Tl 2d ed. Prefiv. v.  Whilst Therapeuties
{from the Greek therapeis, *f to heal,™) is
the doctrine of the treatment and cure of
dizeases. 1 Good, Pref. 1.

(e) See the cxecellent observalions in
Cooper’s Dict, tit. Surgery, The obstetric
art (from the Latin term) or Midwifery and
Dentism are branches of surgery. The
former especially, with reference to the no-
merous ineidental diseases and maladies, is
a seience as important as it is universall
interesting, although in England unseientiﬁyz:

instructed,) are still permitted, without ade-
quaie control, lo assist nature in the mere
delivery. The classical student may refer
to his Terence for a deseription of these
women, and which nearly accords with
their present characteristics ; see Terenee’s
Andria, act 1, scene 4, et post.  With re-
spect to Dentism, especially as  regards
the preservation of teeth, the science has he-
come important ; see the interesting and
useful work om the Tecth, by Nicholles,
Surgeon Dentist, edit, a. p. 1833 ; and ob-
gervations in Lizar's work and pest.  And
even as regands mere tooth drawing, in ge-
neral 8 most mrluriug -ulwmliun, yet when
performed skilfully it is scarcely felt. A
distinguished Dulke, immediately alter the
operation, cbserved, * It s really quite
delightful to have a tooth drawn by Cart-
wright,! However, the terms Obstetric art,
Midwifery, Dentism, and Teeth, are nat
usually allowed a place even in a surgical
dictionary.

() Coop. Dict. tit. Surgery, 1059.
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indeed, is a branch of that science and art which has very numerous dis-
eases for its object, and that scienee, considered generally, embraces the
whole physical history of man; it investigates the construction of the
human body and its living actions; it enquires into the purr]mses executed
by each part, and into the general results of their combined exertions; it
observes the human organization under all the various modifications im-
pressed upon it by surrounding influences of every kind; and it draws
from these sources the rules for preserving health and removing disease.
The practical application of these rules constitutes the art of healing, or
rather of treating disease; while the assemblage of facts and reasonings on
which these principal proeeedings are grounded, make up the science of me-
dicine. Nature has connected the external and internal parts so closely,
that we can hardly say where one ends and the other begins; and there-
fore it would be absurd to say that surgeons must he confined to the
external parts or any defined depth from the surface; therefore, although
the practical parts of physic and surgery are very frequently disunited,
their theory and principles are indivisible, since they truly constitute
one and the same science. It must be admitted, however, that the
treatment of fevers, internal inflammatory affections, and general diseases
of the viscera, are considered as belonging exclusively to the province of the

physician. (g)

Chemistry, or Chymistry, is derived, as some insist, from Xvpoe * juice,”
or sow, * to melt,” and, according to others, from the oriental word kema,
“black.” It has been defined to be the art of separating bodies by fire, be-
cause so many of the chemical changes are effected by means of heat or fire.
But this is much too limited a definition. (&) It is the science by which we
obtain a knowledge of the nature and properties of the constituent parts of
all bodies, whether in liquid, solid, or aériform state ; most bodies, as they
present themselves to our observation, naturally are in a compound state,
and it is by chemistry that we are enabled to separafe them into simple or
primitive parts. Even air and water, which were for a long time treated
only as simple bodies, are now known to be compounds of different gases,
and the alkalies have been also proved by Sir Humphrey Davy to be
metallic oxide. It is by chemistry alone that all natural pﬁcnﬂmena are
explained ; rain, hail, snow, &e. being chemical operations on a large
scale. Many of the processes in our manufactories, such as porcelain,
glass, the smelting of ores, &c. &c,, are chemical. To the medieal pro-
fession the science is highly essential, for without it errors would con-
stantly occur, as many medicines when given conjeintly have an effect
directly opposite to what they would have in a separate state. In eriminal
prosecutions chemistry is necessary to enable us to detect poisons, &c.
where death has been caused or persons’ lives have been endangered by
poison, &e.

Chemists are the professors of chemistry, persons who make that
science their study, so that they are enabled to explain the various changes
which are constantly going forwurd around us upon chemical laws and
prineiples ; also to separate all compound bodies into their simple and
primitive parts, so as to determine the exact proportions of each, and, by
the assistance of known re-agents and tests, to detéct the most minute
particle of any poison or other matter in the mixture or otherwise.
Galvanic Electricity and five are both powerful agents in the hands of the
chemist, but as the various compounds submitted to his observations are

T == -

(g) Coop. Dict. tit, Surgery, 1059, aud (h) See also Jolnsen's Dictionary, tit.
see post, Becond Part, title Disesses and Chemistry ; Tocrhaave and Arbathno? ; and

Injurics. 1 Arnott’s EIL Phy. Introd. xv.
a
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innumerable, so also are the means he makes use of to separate them, It
is clear that a perfeet practical knowledge of all that belongs to chemistry is
absolutely essential to enable phvaming‘istm by experiments, to extend
their knowledge of the numerous still undiscovered subjects relating to
the human frame; and in relation to Peisons in particular, chemical
knowledge is the great distinction as to the qualification of medical
practitioners to clear up the obscurities of poisoning by minerals, (7) since
it is frequently to be lamented, in criminal IPIGEEGIIUDI‘IE, that so few
medical practitioners, without the assistance professed chemist, can
give satisfactory information in many cases requiring most explicit
evidence. The practical knowledge of chemistry therefore requires
extension, (&)

Dyugeists are merely vendors of drugs, and compounders of phar-
maceutical preparations. (f)

Medical Jurisprudence, in its most extensive signification, is the science
by which anatomy, physiologv, pathology and surgery, and their collateral
branches are made subservient to the pmsermticn of Public Health, and
the protection of the Person frow injury, and to the formation, construction,
elucidation, and administration of the laws relative to the same subjects ;
and it therefore resolves itself into two great divisions; viz. into Forensic
Medicine, comprehending the Evidence and opinions necessary to be deli-
vered in courts of justice relating to eriminal and other matters to be there
determined ; and, secondly, into what has been termed Medical Police,
embracing the consideration of the policy and efficiency of legal enact-
ments and regulations, for the purpose of preserving the general health
and physical welfare of the community. (m) It combines, as well an
acquaintance with so much of medical science as is necessary for the
elucidation of legal subjects and a knowledge of the existing law, and the
rules of evidence as applicable in all cases where medical science and its
subjects ean become the object of inquiry in courts of justice, It is a
combined view of the two sciences of law and physic, showing their
mutual relevance, and constitutes the principal object of the following
work. (n)

With regard to the sources of information upon these subjects, the
medical student wmay perhaps obtain divections from his preceptor
what elementary books he should read; but the legal student may
not have that advantage, and perhaps the suggestion of a few works may
be found useful to all.  The valuable work upon the Elements of Physics
or Natural Philosophy, by Dr. Armott, should be first studied as, indeed,
indispensable to the education of every gentleman, and as instructing as
entertaining. Then should be read Dr.Turner’s Elements of Chemistry,
or, at least, so much as I‘{.‘i’llﬂb to animal chemistry. (o) Next, as regards
Anatomy in particular, Turner’s Chirurgical Edueation ; Bell's Anatnmy :
Cloquet’s Description of Anatomy, translated by Dr. Knm, with Tusen’s
Compendium and work on Dissection, and his plates, and the recent Tables
of bones, joints, muscles, nerves, &c., p} Eimu!d be e.xia.mmed with atten-

(i) G. Smith, Med. Juris. ﬂil,.d :Q. m:-ln:ed.
(k) See D, Turner’s Elements 0[ Che- (m) 1 Par. & Fonb. Introd. 1; Dr, G,
Iﬂlﬂl‘\. 898;: Med. Gazeite, vol. 8, IDr, Smith, For. Med. Intred.

Prout's Lectures, {n) See note 1 Par. & Fonb. Intred. 1.
(Iy We have not furm.lll",. enumeratesd {0) Pages 863 lo 948.
many other branches of science, such as Bo- (1) Published, &, n. 1830, for the use of

by, -UH!E'Flﬂfﬂ“’?.l,f’ri?-'rmu.!ﬂ-';-, ”mf".:ltl’#l‘er: students, by Hnrgl:m and Lill, Great Wind-
Mechanics, and various branches of Natural :|11rFI~:.Irl:u_l Ilmm':rlmt London.
Pliilosophy, which will be found eccasionally
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tion. Dr. Quain’s valuable works, with his plates, now in course of publi-
cation, should also be read, as containing a good practical detailed account
of every part of the human frame; and, upon any particular subject on
Surgery, Cooper's Surgical Dictionary, arranged alphabetically, may be
consulted with utility.

As regards Physiology, Blumenbach, with the excellent notes of
Dr. Elliotson, Majendie’s Physiology, and Dr. Bostock’s Physiology
should be carefully studied ; the latteris invaluable as an able examination
and exposition of most of the modern discoveries and opinions.

. With respect to the practical application of medical practice, Dr. Good's
Systematic Study of Medicine will be found of most extensive utility ;
to which may be added, the recent valuable publications of the Cyelo-
padia of Practical Medicine, and Dr. Copland’s excellent Dictionary on
the same subject.

These several works will also have afforded the student an outline of
Surgery. He may then, for more practical information, study the works
of Sir Astley Cooper and of Mr. Brodie on fractures, dislocations, and
diseases of bones and joints; also Guthrie or Dr. Hennen on gunshot
wounds ; and Mr. 5. Cooper’s Surgical Dictionary before referred to.

As respects the Obstetric Art, or Midwifery, and the numerous dis-
eases incidental to child-bearing, Dr. Ryan’s and some other elementary
works should be read, in addition to the general works before referred to.

Upon Chemistry, the student has already been referred to Dr, Turner’s
Elements of Chemistry, (4th edit.) and he should now study the whole of
Gray's Elements of Pharmaey, &e. (edit. A.n. 1823,) and Gray's Supple-
ment (A.p. 1828, 4th edit.) and Thompson’s Conspectus of the Pharma-
copeeia (9th edit.) ; and, as regards Poisons in particular, M. Orfila and
Dr. Christison’s works must be carefully examined.

As regards Anatomy and Chemistry, the legal as well as the medical
student, having read these works, will do well to attend lectures and
demonstrations on anatomy, and also attend the laboratory of some emi-
nent chemist, to see some chemical experiments, especially those relating
to analyzing different poisons by the dounble process, viz. of separating the
particles, and then again reuniting them, which double fesfs are ungues-
tionably desirable, as most clearly and unequivocally demonstrating the
presence of poison. (g)

Upon Medical Jurisprudence, Police, and Medical Evidence, the works
of Farr, Fordyce, Becke, (America, edited by Dr. Darwell,) Gordon,
Smith, Paris and Fonblanque, and Ryan, should be read, But as regards
these enumerated works on medieal jurisprudence, and the laws respecting
public health and offences against the person, it must be kept in view that
those works were published before the recent very considerable alterations
in the criminal law, and therefore might mislead.

The rights, privileges, duties and liabilities of every member of the
Medical profession may be collected from all the above works, and espe-
cially from the treatises of Paris and Fonblanque, and Ryan, and also
from that of Mr. Wilcock. But as the law and regulations in this
respect have since those publications been considerably altered, those
subjects will be found fully considered in the following pages.

The student, anxious to extend his enquiries, will, by a perusal of the
above works, be led to others on particular branches, and his communi-
cation with others will assist him in deciding upon what works in particular
he should select. But, at least, every practising lawiyer slloUH} have in
his library the works above enumerated : and much instruction as well

{g) See the importance of the double 252, and very fully, post, and Indes, tit.
tests, 2 Paris & Fonbl, Med, Jur. 250 (o Poisens.
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as entertainment will be derived from the medical periodical publications
of the day, such as the Lancet, Medical Gazette, Medical Journal, &c.,
which continually sugzest new discoveries and improvements.

Even from the foregoing concise outline of the subjects, it will be ob-
vious that the language to be adopted in explaining these sciences must
necessarily be complex; and although many of the names and signs are
borrowed from the Greek or Latin languages, yet many have been fixed
in more modern times. In every science peculiar technical terms must
necessarily be adopted, in order to describe and duly distinguish every
part ; and when we consider that in the human frame there are.upwards
of 245 bones, numerous joints, upwards of 450 muscles, besides their
tendons ; many hundred arteries; three times as many veins, besides
capillaries and minor vessels; with nerves, viscera and other or-
gans, (r) each of them more or less essential to life, and all of which
it is important to distinguish from each other by different names ; and that
there are an infinite variety of diseases and injurics, and for their cure
numberless herbs, minerals, medicines, chemical preparations, instruments
and apparatus, and each of which has its p-:cuiiar function, office, and
name, it will be obvious to every one (not too prone to ridicule sciences of
which he is ignorant) that a complex language of almost innumerable
words has been properly and necessarily formed and continued ; and that
as new discoveries may from time to time be made, it will continue neces-
sary to nvent appruprmte distinct new terms, so as to lllhtlllgulhh them
from others, and to diffuse their wility for the benefit of mankind.

Most of the terms describing thie bones and other parts of the human
frame, are derived from the Greek, and some from the Latin languages.
The ancient Greeks and Romans, being the most eultivated nations who
first examined and named the principal parts of the human frame and the
various herbs and materials for medicine, and being the most scientifie
men of the time, assigned to each that term, which, with reference to the
proper application of their language, they thought the best and most ac-
curately descriptive, Thus the bones of the head were termed xpariwow,
cramiwm ; the heart vapcia, cardie ; and when there was a surrounding,
investing, or adjoining membrane, or coat belonging to the principal organ,
they described it by the compound name mepe, or peri, around, and
called it peri-cranium, peri-cardium, &c. as the membrane mrmunduw
the head or the heart. So in more modern times, many newly ik
covered organs or parts have been described in the language of the dis-
coverers, as according to the French and other modern l‘lllmpr_*un lan-
guages ; and as the words, when in the original language, in general best
explain the meaning, they have been properly retained, because they are
thus explanatory in themselves, and at least enable those who have re-
ceived an extended education to discover the meaning of the term; and a
well educated person will, therefore, by his knowledge of ]mmullmzs, be
areatly assisted in cnmpﬁ.hcmlmg the ].m;:_u'tg{: of anatomy and ]}Elj"ﬁlc,
and be enabled to understand the more ancient authors. And though
there may be an English term Tor the same subject, yet it is still advisable
to retain, at least amongst medical men as well as in any judicial enquiry,
the ancient and technical term, because that has received and ob-
tained a well defined and limited meaning, whilst vulgar terms of un-
known origin and arbitrarily used are of much more uncertain application,
and at least unse ientific men, instead of attacking medical witnesses, should

regret their own ignorance.

-— — — e —

(T} Asto the pl-amc: number of each of these and their names and |:|H.rl.:[:u|=1r :Iescnp-
tions, sce further post.
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It is further admitted that the import of words is not always to bestrictly  cpap, 1.
cofined to the classical derivation, but may be extended according to the Laxcuvacy, &c.
definition affixed to it by established usage, especially amongst eminent pro- ——
fessional men. (5) Thus the term Asphyria, derived from the Greek, and
properly meaning a privation of pulse, is now universally allowed to extend
to every apparent cessation or suspension of vitality, as fainting ; (¢) and
it has been well observed, that many of the terms of medicines which were
transmitted to us from antiquity in the language of the people as well as of
science, have become in process of time, as it were, by common consent,
applicable to many different affections much beyond their strict derivative
meaning. As the word Asthma, strictly meaning a particular spasmodic
diffieulty of breathing, recurring in paroxysms, is now used even profes-
sionally to include all cases of diiﬁﬂult breathing. (#) So, many terms
have gradually become established and tolerated by common consent,
though perhaps better might have originally been selected. Thus in deserib-
ing certain membranes of the abdomen constituting divisions or separations
from other parts, the Latin term paries or pavietes (strictly, import-
ing a wall or partition wall,) is universally adopted ; so the word articu-
lation (from the Latin articulo) is used in describing the joints, though
originally uneertain, and imporiing in Latin as well a junction as also sound
or voice, or articulation in the English more limited sense. So the word
exfiebil is in common use as importing the causing medicine to be swallowed,
though in common understanding that word would seem merely to import
that the medicine was to be shown to the patient. (x) The term regions is
also technically nsed as importing certain well defined parts of the thorax
and abdomen, and useful as assisting in the discovery of the seat of disease
or injury, though an unscientific reader would naturally conclude he was
about to consider some important grand division of the globe. () '

But certain de-
viations long
adopted iy be
admiticd.

Some names ol
organs, &c.
from first dis.
coverer or de-
scriber.

Much diffieulty has arisen in the language of Physic from the circum-
stance of many organs and parts having been named after the person who
Sfirst discovered or described them, as Pons Varolii, Eustachian tube, and
the Rete-mirabile Malpighi in the lungs, from the same having respec-
tively been first deseribed by the anatomists of those names, and this
without regard to any etymology, or derivation, or local situation
or property ; (z) and still more difficulty and confusion has arisen with
respect to the muscles, viz, in naming some according to the bone which
they move, others according to their operation, and others still more
arbitrarily ; so that frequent'y there is not any scientific accuracy in the
nomenclature.

Confusion
arising from the
non-ohservance
of one uniform
principle in no-
menclature,

It has been justly observed, that when once the meanings of medical
terms have been fixed by their etymology, or by a long course of practice
amongst medical men, they ought not to be changed to another term,
thongh the latter might have originally been more appropriate, because
nothing more tends to confusion than a variety of names for the same
thing. (@) Thus the name of Rectum, anciently given to the lowest part
of the intestinal canal by the oldest anatomists, on account of their

Impropriety of
changing esta-
blished terms,
I||.1.|ug|| nut ori-
ginally the most
COrrect.

(5) 1 Par. & Fonb. 105, asto irritability,
&e. ; and sec 1 Good, 580.

(t) Cyclop. Prac. Med. 167—185; 2
Par, & Fonb. 35 Copland. Dict. Pract.
Med. tit. Asphyty, 128,

(u) Cyclop. Prac. Med. tit.Asthma, 183,

_U} In law the offence of # adminisiering
poison,” is committed by causing another to
take any part, although he immediately
after spit it out, and do not absolutely swal-
low it into bis stomach. Rex v. Cadman,

1 Ry. & BM. 114,

{_l;,l} The tenm J'rgfqru 15 cnrmiui_f in many
cases useful, A patient may be told the
pain or affection is in the rerion of the
bladder, as importing that the seat of the
disorder is thereebout.

(z) 2 Bost, 4.

(a) 1 Bost. 242, n.7, 243 to 245, where
e observes, that he prefers the word sensa-
tion, and scusitivity of a nerve, to the term
sensibility ; and 1 Bost. Ph. 341.
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having deseribed from the brufe creation (with reference to which it was
correct), ought, it has been observed, still to be retained (although in its
application to that part of the digestive canal in man it is incorrect, and
sgou]d be termed curvum rather than rectum), because that application of
the term having long been fixed and become well known, the introduction
of another migﬁt lead to confusion. ()

A creation of a great many new terms, as if derived from the Greek,
has been suggested in Good’s Nosology or Classification of Diseases, and by
other writers, as expedient to be adopted for the sake of uniformity, and
0 that the generic terms may be all derived from a single tongue ; (¢) and
in the Pharmacopaeia Londinensis many new terms have oflate been autho-
ritatively introduced, especially as respects medicines, better corresponding
with the nature and properties of each ; (d) and it has been contended to
be desirable that the whole nomenclature applicable to the science should
be reviewed and corrected where improper, and the uniform use thereof
imperatively and universally preseribed, with English terms applied to
each, especially of the names and characters of unmixed articles, composing
medicines prescribed authoritatively, to prevent the confusion and melan-
choly mistakes that tvo frequently oceur. The change of well established
and well known names has, however, been objected to by the ablest phy-
siologists, as Blumcnhnch,(f..? Bostock, and others. Thus Dr. Bostock
(speaking of Dr. Barclay’s New Anatomical Nomenclature, (/) and also
of Dr. Prout’s valuable observations on Digestion), (g) has observed that
the partial adoption of a new language in any department of science, tends
to embarrass the memory, and its general adoption wounld have the serious
objection of rendering the old standard authorsin a great measure unintelli-
gible ; (¢) and in another valuable work it has been objected, that the use of
new names, classifications and arrangements, whilst we must also retain the
old, would add much to the intricacy of demonstration. () The former re-
mark somewhat resembles Lord Ellenborough’s objection to the statute, re-
quiring pleadings, proceedings and records to be in English, which enactment
he observed had rendered attorneys and their clerks still more ignorant of the
Latin language, and had caused the literature of the inferior part of the
profession of the law to recede ; (i) and a similar objection has been made in
favour of the continuance of the practice of examining students in physic in
the dead languages ; and such examination has recently been abandoned in
the Scotch Universities, upon the suppesition that an examination in the
dead languages is not caleulated to advance the knowledge of science ;
and because a perfect knowledge of the dead langnages, and the ready
ability to read ancient authors may be otherwise enforced in the liberal
education of the professor, and is therefore quite collateral and mde-
pendent of the knowledge and uniform use of a modern and improved
general nomenclature, as regards the practice of medicine. But, on the
other hand, it ought to be considered of great utility, if not of indispen-
sable importance, that such valuable sciences as Medicine and Surgery

-should have one continued classical language common to professors, and

that Latin being familiar to all educated persons on the confinent it should
be kere equally valued, unless education is to be made a mere portion of
the Boutiquier system.

sama.

{(b) 3 Bell, 317, See post, another pro- {e) Blumenbach, by Elliotson, 9.

bable reason for the term has been as- (f) 1 Bost. 341, n. 2; and sce some
signed ; viz. the absence of cells or sacculi, strong observations, 5 Bost, 68,
which exist in other parts of the intestinal (z) 2 Bost, 478, n. 6.
canal, but not in this, (k) 2 Bell, Anat. 470,
(e) 1 Good, 580. (i) 4 Geo. 2. ¢, 26; 1 Maule & Selw.

(d) Tuthill's translation of Pharmaco- Rep. 710.
peels, preface, wiii.




. PHYS10LOGY, PATHOLOGY, SURGERY, &c.

It must be admitted, that from an affecied adoption of obscure words
not in general use, the language of physic has been rendered less intelli-
aible than is essential for the support of true science, and that, excepting
amongst scientific men themselves in their own communication with each
other, unquestionably, when a more common term would be more explicit or
better understood, it should be used, especially when there is the least
aground to apprehend any mistake. Thus the word Region has been
extended by some, who affect to appear learned, to the smallest’ part of
a finger, {l.)} and so preseriptions will sometimes direct a dose of physic
to be * crhibited,” which would vulgarly be supposed to mean shown to
the patient. () These and other terms, when long used, may be tolerated
amongst scientific men themselves, but certainly onght not to be extended
when likely to be misunderstood or misapplied by the vulgar.

Subject to the legitimate use of words of art, which have long received
a popular generally well known meaning, a sensible practitioner should
study to simplify his language, and render it plain and intelligible to all
mankind, so that in private the patient and his attendants, and in public the
juﬂgﬂ, the counsel, the witnesses, and still more the Jury, may be able to
comprehend every word of his evidence; and at least in all judicial
enquiries, when deseribing a particular part of the human frame, or the
action of the muscles or other part, or the action or progress of disease
or injury, by its correct and generally used scientific terms, he should be
prepared to identify each by its vulgar name, and by which it will probably
be better known, at least by the jury. (m) And this so easily and familiarly
that he may accompany the technical term with its meaning in ordinary
acceptation, without the appearance of giving a formal translation. As
thus, the sternum, commonly called the breast bone; the pericardium,
or, in other words, the membrane or coat that surrounds the heart; the
stomach, or part in which the food is received and digested before it passes
into the small intestines or bowels, Men of science should recolleet, that
terms, however familiar to themselves, in consequence of long peculiar
study, are not always so to others, and should therefore descend to a more
simple language, for otherwise their hearers will be attending to and con-
sidering the import of particular words rather than the substance of the
sentences, and by confusion may mistake the most important part of the
evidence or statement. This is the more necessary when a medical prac-
titioner is giving evidence in a court of justice, when, as observed by a
learned advocate, judges as well as counsel are strongly disposed to raise
a laugh at persons, whom they would represent to have unnecessarily used
hard names for common things ; () though, on the other hand, it should be
remembered by such erities, that it is most natural for scientific persons to
use approved technical terms familiar to themselves, and in effect their
common parlance, and more precise in meaning than any other expressions ;
and that too captious objections to such terms rather evinees the ignorance

(k) See post, 10,n. ({); and 2 Bell, Anat.  written on the dose ** to be erhibited to the
Introd. xxiv, patient immediately,” might not the attend-

(1) Even in scientific works the term ants have naturally suppesed they were
exhibit, for administering or taking medicine, merely to show it 7 Surely at least no ex-
is constantly given ; thus in Cooper's Surg.  tension should beadmitted to the already too
Dict. 813, 1092, it is said, * when alterative  numerons list of unintelligible or unnecessa-
medicines arve requisite, a grain of calomel rily ambiguous terms for common purposes.
may be exhibited daily,” and a ecase is re- {m} 1 Bost. Pref. viii. ; id. 12 ; and 341,
corded by Dr. Phillips, in which he states n, 2.
that in tetanws, the jaw suddenly fell upon {n) Amos, Lectores on DMedical Juris-
the exhibition of an “ enema, with oil of prudence, Med. Gazette, A, b, 1831, vol. 7,
turpentine,”  Suppose the chemist bad 543, 610.; and see Byan, Med. Jur. 304.
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and shallowness in science of the party objecting than any demerit in
the witness.

It has been justly observed, with well directed irony, by a sensible
and learned author, that although medical men may properly use a
foreign or dead hng__,uaa,e, yet they should avoid a peculiar style and phrase
which no one can understand, unless he be initiated, and I;as studied the
science itself so intensely that ile has also learned the jargon in which it is
conveyed. He observes, that no one but a thorough anatomist can under-
stand the adulterated language of anatomy, nor can even he understand it
without some labour, for anatomists have buried their science under the rub-
bish of names ; and there is not a difficult or hard sounding word upon which
they have the least pretence of elaim that they have notretained ; they have
choked their subject with useless minutize ; they have polluted their language
by transferring to it from Latin many words which, by their continual
inflections in that language, were beautiful, while their unvaried, unconth
termination in ours is barbarous in the utterance, and tends but to in-
terrupt and puzzle the sense ; they have impressed into the service of their
science a great many poor w :‘1‘{13 that would get their habeas corpus from
any court in Christéndom. (o)

It has been objected by many, that it is singular in this age of improve-
ment no alteration has been introduced in the practice of Physicians, viz.,
mn wrif.ing their I’Jﬂrrip.l!imm i Longlsh instead of Luatin, avuiding Con-
tractions and figures, so subject to mistakes, even by physicians them-
selves, and still more so by chemists and their apprentices ; (p) and it has
been objected, that if all the innumerable instances that have oceurred of
blunders and deaths atiributable to this practice were laid before the
public, every individual would, in the language of the statute relating to
attorneys, insist on having an English preseription, and not merely in
Latin, with figures almost hieroglyphical, but in words at length, stating
the names and precise quantities of each component part of the medicine,
with the exact measured quantity to be taken at a time, and at what hour,
and under what circumstances, and at what time or times to be repeated,
or increased, or diminished, in any and what degree, with other explicit
instructions as regards diet and conduct, so that the intended effect of the

(o) 2 Bell’s Anat. Introd. xxiv., where
there ure some amusing instanees. l huz, an
anatomist, for example, will describe an
artery as © roing to the radial edze of the
second ||J-E'lu|::u|'pul bone ; then suppi}"llr;: the
shductorand flexormuscles ; then geingalong
the bone of the fivst phalange, seated upon
this second metacarpal bone,™ with many
uther distortions, ambiguities, and little
contrivances to conceal (as one would be-
ligve) that he is deseribing so simple a mat-
ter as the artery of the fore finger, which
the reader at last fonds out, either h}' SO
lucky chance, or by refiecting how many
metacarpal bones there are, and then reck-
oning them fivst forwards, and then back-
wards, that he may be sure which it is that
thie author means ; for his author may count
from the little finger towards the thumb, or
from the thumb towards the little finger ; or
he may have a funey of leaving out the
thumb, and reckoning only four.  YWhat
must be the surprise of any well educated
youug man when he reads in these books,
which he must; of the regions of the elbow,

or thumb, or fore finzer?  And if an ana-
tomist understands such things with diffi-
culty, how distressing must they be to the
student ¢ The same author observes,

i This is the scholastic jargon which has
sa long been the pride of anatomists, and
the disgrace of their science ; which has
given young men a dislike fur the most use-
ful of all their stedice, and which it is now
full time to banish from our schools,  These
are the awthors who avoid plainness as il it
were meanness ; who are siudions of hard
words, us if they constituted the perfection
of science: © il i3 their ir nd-,, it is their
mystery to write hi.ilb'l..-'.ll'fl:,. i and full sorely
dous the student fieel it

() See a collection of prescriptions
with contractions, Periera, p. 16, 30, 67,
edit. a.p. 1899, As *“ pro re nele,” or
“ Repelator mistura pro ve nate 51 opus eril
ad vomitum Sedanduom,”” Pereira, 16, 67.
See also the very valuable collection in Dr.
Copland’s Dictionary Prac. Med. Appen-
dix of Forms,
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medicine may not be neutralized by want of proper direction in that re-
spect. So it has been insisted, that a surzeon, who has reduced a dislocated
or fractured bone, should give the most explicit directions for subsequent
diet and rest, and well defined prohibitions against locomotion, excepting
that which may be essential for health, without endangering a recurrence;;
directions which, it is contended, would prevgnt, or at least diminish, the
possibility of blunders; and it has been observed, that any physician who
would resolutely break through the old fashioned and absurd practice would
give the greatest satisfaction to the public, and insure his own fortune. ()
It has also been sarcastically urged, that perhaps a mouthful of non-
sense sounds better in Latin, or other dead language, than in English, and
that is the only reason for contipuing the prescriptions in Latin; but that
the science of Physie is too noble to exeuse any argument that it requires
to be kept mystified and impenetrable but to its members, and that as re-
gards the study of the dead languages, and the derivations of anatomical
and physical terms, they may be readily enforced and kept up without
fear of any simplification too powerfully tending to a neglect of the dead
languages. :

On the other hand, the experienced and the wise are naturally averse
to innovation, the full consequences of which, especizlly in so extensively
important a subject as physic and medicine, it may be difficult to antici-
pate. They observe, that by the tsual education of every branch of me-
dical practitioners, they ought to have become well informed in the Greek
and Latin languages, and that afterwards, during a five years apprentice-
ship and by the enjoined attendance on courses of lectures, accompanied

————

() Some forcible ohservations on this
!illh_j-E-l:I‘. will e found in the Medical Gazette
of 29th January, 1831, p. 566. It is an
acknowledged principle that the language
of a physician should be simple, unaffected,
and intelligible to the meanest onderstand -
ing (2 Bell's Anat, Introd. xxiv. ; 1 Bost,
Pref. wiil.), and that the profession is
much too learned, too important, and too
dignified to be prejudiced by the adoption
of the English language in a document so
highly important to be clear and free from
doubts or mistakes. Let the mystic figuce
2L or B (which, in troth, is nothing but the
coutinpance of the heathen invocation to
Jupiter, and secking his blessing upon the
medicine), be continued by Quacks, as may
be the* Laws Den,” by notaries’ clerks, or
* shipped hy the Gruce af God one bale of
Hax in the good ship, Sc.”" by ship brokers
in their bills of lading ; but let there be
ne eontemptible obscurity or affectation in
# Physician’s Preseription.  That it shouold
be intelligible to all who can read, and 50
clear, that the nurse who attends the patient
may know its import ; that the quantities
should be written in words, and not in the
usual characters ; for supposc in some pow-
erful medicines, in the horried way of almost
all affected bad writing in prescriptions, there
should be ap extraz at the top of adrachm,
or in other words there should bean § (an
ounce) instead of an 3 (a drachm), being
only the eightle part of such onnce, how fatal
might be the consequences, as in prescrib-
ing prussic acid, four drops of which in a

day is a powerful medicing! By way of
illustration, the report of a recent trial has
been referred to, where an action of slan-
der arwse between two medical practition-
ers, the plaintiff an apothecary, and the Je-
fendant a physician, entirely proceeding
from the latter having prescribed some Jax-
ative medicine for a nervons and costive old
lady. The prescription, after directing the
particulars of the medicine, added, ** Repe-
tafur si opus sit.”  The :I'I:l“:-tllr:l:‘,tl’_'!{ b-t:iug
absent, and his apprentice just from school,
where he had but half learmed Lating, in-
stead of properly construing the preserip-
tion, ** to be I[:pI:RI.l:I:I g oecaston should re-
guire,” or in effect; ™ if the first dose
should not operate,”” wrete on the label ' to
be repeated if it operates.”  The old lady,
consequently, after experiencing the eifect
of the first dose, immediately took another,
and repeated it again and again, uutil she
swooned from exbaonstion ; and o alarm, the
physician being sent for, incautionsly ex-
cluimed, and aflerward unnecessarily repeat-
ed to others, * Coleman has killed my pa-
tient,” and for which the action was broughr,
and 40s. damages, and about 200 costs
were recovered.  Coleman v. Smith, Maid-
stone Assizes, A.p. 1820, and sce also the
case of fex v. Heath, acquitted of the man-
slanghter of Captain Burdett, at Brighton,
at Sussex Assizes, a.p. 1832; see also
Peter Pindar on the poetical doctor, who
wrote his prescriptions in verse, ** Before
taken to be well shaken,” &c. :
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by study, most members of the profession, in every department, must
imperatively have become familiar with most of the usual materials of
medicine, and of their powers and proportions, and of all t]u: most ap-
proved preseriptions, :mtl at all events of the language and signs in which
all prescriptions would usually be expressed by any duly licensed phy-
sician, and that therefore the frequency of mistakes in the prescriptions
themselves must be inconsiderable ; and they object, that if' prescriptions

_were in English, the patient and their attendants would too frequently

ascertain tltl: dangerous tendency of the sm.lmctrd disorder, which, ac-
cording to acknowle dged prineiples and rules, it may be most important
to his welfare, and Lunsmluently the duty of the physician, to keep secret,
lest the patient should become alarmed, and thereby impede, if not LII[lilH“'E]‘
his recovery. (#) Again, that patients and their attendants, by the exct
knowledge of the components of a medicine fully preseribed in English,
and which they had perceived in one or more instances had sueceeded,
would become apt, without due regard to the variations in disorders and
in constitutions and other varying circumstances, to administer the same
medicine on other occasions when wholly inapplicable, and thereby pro-
duce the most baneful consequences. These observations are certainly
entitled to grave consideration, and upon the whole it would seem
that no inconvenience would result from the continuance of the existing
practice, if there were better regulations introduced and strictly enforced
with regard to chemists and druggists and persons having the care of
drugs and medicines, and allowed to mix and prepare medicines from
Latin prescriptions : but stll for greater precaution it would be laudable
if' physicians would avoid all contractions, and would, when there is the
least ground to fear the consequence of ignorance or mistake, subscribe a
translation in English, at least as regards the names and exact quantities of
ingredients, with English directions as to the quantities and times of ad-
ministering the aggregate preparation.

To assist medical students and legal practitioners, especially on the
circuit, where Greek and Latin works may not be accessible, we have n
general anglified each foreign term, and we have in the index printed in
italic most of the technical terms used in anatomy and physic, with their
origin and meaning in the Greek or Latin or other languages; and with
reference to the parts of the work where authors of authority have used
them in the same sense; and we have introduced a few Plafes by a
superior artist, pointing out the principal parts of the human frame, with
their technical terms, referring at the same time to the best works en-
abling the student to enlarge upon each subject.

It will be found, that frequently our English physiclogists, translating or
borrowing from the continental authors, refer to £heir modes of admeasure-
ment, and very frequently to the term * line,” which throughout the con-
tinent means the twelfth part of an inch.(s) A scale of all admeasure-
ments and weights, as applicable to medical subjects, will be given when

the subject of medicines is considered.

() Dr. G. Smith, 537 ; Lizar’s Pref. ix. ; casion it, 2 Good, 491. The same duty in
2 Bell, 190; 2 Goed, 244 ; Siv J. Halford, a surgeon, Coop. Surg, Dict. tit. Apparatus,
DMed, Gaz. 600 to 603, The depressing  p. 216, It may be otherwise as regards
passions may produece fever, 1 Par. & Fonb.  preparing a patient for death, Sir H. . Hal-
197 ; and see effect of grief, 2 Par. & Foub.  ford Med. Gaz. 600 to 605 ; 2 Bell, 90,
26, 29, 30, 100 ; 3 Good, 264. Effect of () Lizar's and Bell's Apatomy, .
mental emotion, the fear of death may vc-

o

———
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CHAPTER II.

OF THE MATERIALS, COMPOSITION, STRUCTURE, ORGANSE, FUNCTIONS, PROPER=
TIES, AND POWERS OF THE HUMAN FRAME [N GENERAL.

i
I. Importance of the subject, and general 1. Head and Neck.
outline. i 2, Trank.
IL. The materials, organs, functions, and 1. Thorax.
divisions in general, &c. 2, Abdomen.
First. The Fluids. 3. Upper extremeties.
1. Chyle. 4. Lower extremeties.
2, Blood, 2, Regions
5. Sccretions. Sixthiy. Of the progress of Growth
Secondly. The Solids. from Surface to Cenltre.
1. Bones, Joints, Ligaments, Car- Seventhly. Of the Height, Weight,
tilages. Heat, Temperature, &c.
2. Muscles and Tendons, Eighthly. Consequences of Imperfec-
5. Membrane, tion of a particular Organ or Part
Thirdly. OFf Organization and the or Function.
various Organs and Apparatus, 111, Ezzential Prppeﬁies and vitel and other
Fourchly. OFf the Functions. Powers and Incidents.
1, OF the vital Functions, First. Contractility and Resistance
1. Respiration. of Putrefaction, and of the
2, Circulation, : Renovating Power.
3. Digestion. Self Adjustment,
4, Abzorption. Re-action.
5. Secretion. Secondly. Power of Motion.
2, Of the sensitive or mervous Thirdly. Sensation, Sensitiveness, ar
Function and Motion, WNervous Power, CHAP. 1I
Fifthly. General Division into Fourthly. Mental Faculties, I el
Parts, as IV. Of Temperaments. MPORTANCE OF

KrxowLEDGE,
WE propose in this chapter to examine of what Materials the human frame 1. Importance
is composed, and what are its Properties, and a general division of the of knowledge
=ubject. J of the subject,

A common observer might suppose that the human frame is composed, ::::'“:EE‘“““'
externally, merely of the integuments, (comprehending the skin, hair, and

nails,) and infernally, the hme:, blood vessels, with the brain, and ge-
neral viscera, and the blood. But{the analyzing powers of chemistry
have enabled us to discover that so general a description would be
wholly insufficient to enable us to ascertain diseases, or apply with any
degree of precision the various remedies for the numerous deviations from

the healthy state.

In physics or natural history, no points are better established than that man, gf aio0ms. at-
like vertebrated animals, is composed of certain imperceptibly small atoms or traction and
globules, all of the same size, viz. each in diameter about the 7500th part of cobesion, and
an inch, {cs:] which, although ml:ering by attraction, have not in reality of repulsion or
any connecting texture, and the same by chemical analyzis may readily be ;‘:E;':”“’“ i
separated from each other; and it has been established beyond con- 5
tradiction that in man and in most male animalsina perfect adult state
there are, in a certain fluid, hereafter described, living animaleules, so imper-
ceptibly small to the unassisted eye, that 10,000 of them may exist in a

(a) Dr. M. Edwards’s observation on the elementary structure of the body, as stated
in 5 Bost. 545, Dut authors differ in the size of these globules, post, 23, 24.
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space not larger than a grain of sand. (&) By a law of nature, called Aitrae-
tion, these atoms would naturally coliere or cling together in masses of va-
rious forms and magnitudes ; and were it not for the counteracting influence
of another law, that of fl-’.i:'iml"-ifun, occasioned by heat or calorie, the whole
materials of ereation would rush into close contact, and form one huge
solid mass of stillness and death. (¢) But heat or caloric, constituting the
canse of such repulsion, counteracts attraction and induces atoms, more
or less, to separate from each other, and singularly modifies the result,
so as to render them cellular or porus, and no where in actual contact,
though apparently so to the naked eye. (d) DBy attraction on the one
hand and repulsion on the other, all atoms are thus more or less ap-
proximated according to the quantity of intervening heat or calorie. (e)
It will be found that these laws of nature are constantly practically ap-
plicable to the living human frame, so as to render it more or less subject
to the influence of physical causes. ( f)

The essential atoms or constituents of the human frame, as indeed of all
animate compounds, ave prineipally carbon, hydrogen, oxygen, and nitrogen,
also sometimes called azore, (g) besides which there are in general, in
small quantities, phosphorus, sulphur, iron, and earthy and salime matters;
and all these are variously combined, and then have other names, such as
albumen, &c. (B) These will be explained as we proceed.

The human body is compaesed externally of the Integuments, which consist
of skin,in three distinet layers of different materials and properties, and of
hair and nails, (i) The skeleton is composed of about 260 bones, with joints,
ligaments, and ecartilages of various construction; Museles, from 450 to
500, with numerous tendons, giving motion to the bones thus united by their
joints and ligaments, whilst Cellular Tissuc intervenes in all parts, and fills
up and gives roundness to the appearance of the whole. There are also
many hundred arteries with their innumerable capillary hair-like rami-
fications or terminations: about three times as wany veins with their
numerous valves ; also lacteals, and lymphatic vessels, with glands and
ducts ; also secernent organs and vessels, which perform the function of
seeretion, such as the kidneys, ureters, &c. All these vessels eontain
their appropriate fluids, being either blood in its inceptive or perfect state,
or other fluids, seereted from it

Superiorly the Head contains the Brain, to which is connected the
gpina} marrow, and from the two arise the nerves of the five organs of
Sense, viz. sight, hearing, smell, taste, and touch. Next, in the Neck
and Thorax or chest are the organs of Respiration, the trachea or wind-
pipe and the lungs, with their investing membrane, called the pleurse.
Then are the organs of Circulation, the Heart, and its pericardium or sur-

= —

(k) See the works of Lecuwenhock, tom.
1. p. 49, & and other authorities post, and
3 Bust. 10, 11, 71 and 735 to 6.

(c) 1 Arnott’s El. Phys. 25, 26.

(d) 1bid. 38, 39.

() 1 Amott's El Phys. 7, 8, 25, 26,
38, 39, 2vaol. p. 47, 48, . Dr. Tumer's El
Chemistry, 198, 864. Attraction influences
all subistances, whether animate or inani-
mate, and in a more powerful or less depres
at all distances.  Hence, however dispersed
the parts of the wreek of a ship way be
pent 'Ing a storm, still, when it has subsided,

it will frequently be found that numerous
parts will by attraction be coMected and
floating together; hence also, although the
Meon is 240,000 miles from the Earth, yet
it attracts the ocean and forms what we
term Tide. 1 Arnott, EL Phys, 14, 15.

[_f} Purk’s Ilquiir:,-, e, 3T1.

(g) Dr. Turner, El. Chemistry, 220,

(4) Sec post, the description of mem-
brane.

(i) See a full description of the skin,
hair, and nails, post.
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vounding sac. And again, in the Neck and Abdomen is the alimentary
canal ; viz. the (Fsophagus or gullet, and the Stomach, with the small and
large intestinal Canal or Entrails, and the Collateral visceraor organs
called the Liver, Gall-bladder, and Pancreas, with the Spleen, the organs of
assimilation, or conversion of the aliment into blood, and one of the great
emunctories or cleansers of the body, the kidneys. In the bony cavity
below the abdomen, called the Pelvis, (from its form resembling a basin, )
are plm::-(l the orzans of Micturition, or collection and dfs{‘.lla:l‘gn of urine,
the bladder and some of those of generation, as the vesicule seminales,
&¢., and the organs of Absorption and Secretion, including in the latter the
Kidnegs with the Bladder and its vessels.

All these will in the following chapters have distinet consilleration, since
each is subject to peculiar diseases and injuries, and has its appropriate
remedies ; whilst the whole of the organs are scientifically divided and
arranged into different functions, the principal of which are Respiration,
Circulation, Digestion, Absorption, Secrvetion, and the Nervous Function,
including that of Motion,

It has been well observed, that the magnitude of a disease or of an
injury is in proportion to its deviation from the healthy state, not only as
regarils the whole of the human frame, but also of each part in Imrtiml{-zr;
and the extent of that deviation can only be correctly ascertained by him
who is perfeetly acquainted with the healthy state. (£) In other words,
whether to prevent or to cure disease or injury, a perfect knowledge of
eight different points should be acquired: First, The usual kealthy or perfect
state of the body or part affected : Secondly, The usual state in the morbid
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or diseased or injured condition of the lmd‘y : Lhirdly, The usual causes of member of the

the deviations : -Fr;ruﬂ'ﬁfﬂ, The wsual appropriate remedies : Fifthly, The
diseased or injured state in the particular case or patient: Sucthly, His
temperament and habits : Seventhly, The particular cause of the patient's
apparent disease or injury : Eighthly, The application of the best remedy
in that particular case, with reference to the constitution, temperament,
and existing strength of the patient, and his consequent probable ability
to bear any sudden or powerful change that might be effected by medicine
or operation, ({)

Thus, if the cause of inflammation be the defect or want of encrgy in
the ordinary healthy state of the blood vessels, stimulants may be proper
to be administered ; but, if the cause be undue increased action, then
sedatives ; (m) and if we know the healthy state of the blood, and detect
a particular (eviation, we may then know the appropriate remedy. (n)
To be well acquainted with the healthy state, every composition and every
Junction of nacl:{ﬂqdd and solid, or in other words, of every afom, must be
well known, and then the particular temperament and state of the patient.
Having ascertained these, we may then be led to the discovery of
the appropriate medicine or remedy ; thus, if the blood, in fever or
disease, be found deficient in saline principles, the administering saline
medicines probably will be efficacious. (¢) It has been observed, how

(k) It was the maxim of Celsus, and in-
deed almest too evident to need observa-
tion, that ke can best cure diseazes who can

(1) Galen’s Methodus Medendi. Blomen-
bach, by Dr. Ellivtson, Preface. Good’s
Study of Medieine, 1 vol. Preface. Quain's

best discover their cause ; and see Park’s
Inquiry, p. 345; and indeed it secms al-
most self evident that the maneer in which
any particalar function is deranged can
never be understesd so long as the function
itself is not understood, &ec. Park's In-
guiry, 358,

i

El 2d ed. Preface, page 2, 6, 7.
(m) 1 Bost. Phy. 425, 426. Quarre ifnot
" antiphlogistics” instead of ** sedatives,”
(n) Dr. Turner's Chemistry, 897, 808,
(¢) Dr. Stevens’s Observations on the
Healthy and Discased State of the Blood ;
and Good’s Study Med. per Lol

medical pro-
fession.
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fatal may become the practice of medicine if not founded on sound

Lurortawce, physiclogy.(p) And, suppose that from the actual state or cause of
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a disorder being unknown, stimulants instead of sedatives should be
erroneously administered, how fatal might be the consequences. (g)
Hence the absolute necessity for all members of the medical pro-
fession to be well informed upon anatomy, and of the physical and
chemical properties of every particle ; and yet it has been observed how
lamentable it is that so little is as yet known, and especially of the
Junctions of secretion and absorption, and hence the great uncertainty and
incessant disputes still prevailing, even as to the properties of so im-
portant a fluid as the blood. It has been well observed, that by ascer-
taining the composition of a particular part, and its n}lpmpriam remedy in
disease or injury, we are taught that another similarly composed part,
although in quite a different part of the body, will be equally affected by
the same remedy. Thus the lungs are surrounded by a serous mem-
brane, called the pleura, well known to form its coat and to be placed in
the cavity of the thorax, and which, in respect of ifs component malterials,
is subject to certain peculiar diseases, and principally to an inflammation
called pleuritis. Now the study of anatomy informs the physician that
the peritoneum, which surrounds the whole of the intestinal canal and the
viscera of the abdomen, is also composed of the like materials, and which
are consequently subject to a similay inflammation. Hence he may be led
to expect, and he actually finds that the same reinedies appropriate for
the cure of the former are applicable to the latter, and he will proceed
accm‘ding];,r_ So it will be found throughout, that when there is a striking
similarity In structure, properties and anatomical characters of membranes,
although situate in different parts of the body, they may be properly
ranged under one head and form one elass, and that their diseases also
form one group, and the like remedies may be successfully applied,
Hence the advantages rtesulting from a systematic knowledge of ana-
tomy. (r)

or is the importance of these subjects confined to the medical pro-
fession, they are essential to ell concerned in legislation or administering
or construing or giving cffect to the laws respecting health or offences
against the person, and to all whose philanthropy interests them in the
welfare of mankind. Supposing that any epidemic disease, such as the
plague or the cholera, recently so prevalent, be nol, as supposed, infectious,
but erroneously supposed to be so, how uselessly detrimental may have
been the regulations affecting them to commerce, in requiring the per-
formance of quarantine. So why should the absurd distinction in punizh-
ment, even of death, for endeavouring to cause miscarriage at certain
periods be continued, if it be established that the feetus is at all times,
whilst in the uterus, equally alive, and ought, on principle, to be equally
entitled to the progection of the law? Again, when we have ascertained
that not less than a certain quantity (as 600 cubic feet) of air should be
supplied for each individual in a closed apartment, and that below that
proportion it is impossible to maintain, for any length of time, the requisite
purity of the air, and that a man cannot live more thanan hour in five cubie
feet of confined air, we shall know, practically, how to have hospitals and
other buildings constructed, and individually should cautiously avoid the
risk incident to remaining long in too limited a confined atmosphere. ()
So by the application of a knowledge of the course of nature in certain
functions, feigned diseases, whether of madness or otherwise, and impo-

(p) El Blum, 528, (r) Quain’s EL 2 ed. Preface, iv. v.
(g) 1 Bost. 425, 426, Quere * antiphlo- {s) 2 Bost. 82; 2 Par. & Fonb. 48, 111,
gistics”" for ** sedatives,” e G
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sitions may frequently be detected and truth established ; and, indeed,
there is no limit to the importance of an intimate knowledge of all the
parts and functions of man to every well educated member of society. (¢)
These are only a few of the numerous instances in which it will be obvious
that an extended knowledge of anatomy and physiology, in every indi-
vidual, is highly essential for the well being and improvement of society,
and by which it is to be hoped that a great amelioration of our laws will,
ere long, be introduced, not only for the protection of the person from
various external or forcible injuries, but also for enlarging the mental
facolties, and for preventing or punishing many injuries to the mind
which at present are dispunishable. (u)

With respect to the composition of the human frame in general, and the
Sfunctions with which we are endowed, much might be collected from Holy
Writ. But as the Old Testament was intended vather as historical than
philosophical, and as the New Testament is to be read as a Divine
Revelation, (v) we think it preferable to confine our observations in this
work to the doctrines and dizscoveries of different ;ﬂlilnsnphurs, anatomists
and physiologists; and we will therefore merely state a summary of what
we undoubtedly learn from the Bible, viz. ¢ That in the beginning God cre-
ated man in his own image, and, as it were, from the dust, endowed him
with life, superior bodily and intellectual faculties ; and gave him dominion
over the universe, and every thing therein; formed woman as his help-
mate, and ordained that they should increase and multiply. That in
punishment for the first disobedience of God’s will, man became subject
to diseases, bodily sufferings, and to death, and that his body should
" return to dust; that, thonah in the beginning life continued even for
centuries, yet afterwards it was limited to 120 years, and finally ordained
that our years should, generally be only threescore and ten, and that if,
by reason of peculiar strength, man should attain fourscore, yet should
that strength be but labour and sorrow, and he be soon cut ofl, and his
soul depart. (x) DBut that the Soul should be immortal, and man rise again
to be punished or rewarded ina future state, according to his conduct here
on earth ; and that, therefore, during this transient state we should pray
God so to teach us to number our days that we may apply our hearts unto
wisdom, so that by the observance of his precepts, and through the medi-
ation of our Redeemer, we may hereafter enjoylife everlasting.” We know,
from the same Divine authority, that to soften and remedy those bodily ail-
ments and injuries to which man in his fallen state is subject, God has pro-
vided herbs, minerals, and various other medicines and remedies, capable
of being improved and applied by the intelligence of man; and that to fit
and prepare the Soul for eternal reward, God has gifted man with conscience
and superior intellectual and reasoning faculties, and blessed us withdivine
precepts on true philosophy, morality, and religion ; so that it will be our

= —— e ——————

—_ - T T e . T E—

(L) See the singular case of Elizabeth
Canning, 10 Harg. 5t. Tri. 205 ; 19 Howel's
5t. Tri. 262 ; 1 Par, & Fonb. 369, 370, &c.

{u) See post, the Nervous System and
Intellectual Facaltics.

(v} The Holy Bible is here referred to as
affording an listorical outling of our erea-
tion, our superior properties, and our ulti-
mate destinations. Butthe celebrated Bacon,
and the most enlightened divines, have ob-
served that the Bible iz not to be read as,
or intended to be a work of philosophical
igslrucliun, but the earlier part merely as an
history, and the latter(the New Testament) as

a revelation of nl.ifig fons duties to be observed,
fitting us for a fulure state, and enjoining us
so to live as w deserve everlasting happi-
ness, See Blumenbach i::,- Elliotson, 78, 79,
in notes; and see 3 Bost. Phy. 286, n. 4.
The book of Genesis does not lay claim to
any superhuman sonree of information with
respect to natural phenomena, and only pro-
poses to adopl the opiniens which were
carrent amongst the contemporaries of the
author. 5 Bost. Phy. 286, n, 4.

{z) Psalm xc. ascribed to Moses by most
Biblicul scholars. :
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OF THE MATERIALS, ORGANS, FUNCTIONS, &¢.

own fault if the body or the soul perish from the omission to avail our-
sclves of those bodily and mental remedies with which we have been
blessed.

The cultivation and improvement of the bodily remedies is the province
of medical professors ; those of the soul the clenical ; but the remedies for
the [latter are, purposely, so simple and evident that no man can err or
excuse himself by ignorance for deviation from the straight path to
truth and life everlasting. The former are not to be cultivated by pro-
fessional men only, or as a mere abstract scienee limited in its utility to the
cure of diseases or injury, but by all mankind, as highly calculated to
extend knowledge, and to induce admiration and gratitude to the all-wise
Creator of the wondrous machinery of man. Philosophers have long
enjoined the study of animated nature, and how pre-eminently worthy of
attention are the sciences of anatomy, physiology, pathology, and of the
intellectual faculties ?

Although we know that the Almighty has thought fit to ordain that the
varions functions of the human frame shall be performed as they are, and
that we cannot add one cubic foot to our stature, or control the course of
nature ; yet we are instructed that we are at liberty to enquire and
examine to which of the great laws impressed upon matter each action of
the human frame can be referred ; and, with reference to physiology and
pathology, (the study of the causes of the animal functions and of their
disorders,) it is of the highest importance to attain a perfect knowledge of
every physical cause of the performance and misperformance of the
different functions, in order more effectually to afford relief against pain
and diseases; and we are further taught that our enquiries may be
extended even to the intellectual faculties, and to the attributes and im-
mortality of the Soul. ()

We will now proceed to take a concize and practieal view of the strue-
ture of the human frame in general, and then examine each part in
particular, and the organs and principal functions. In this enquiry the
student must anticipate that, although much has been ascertained and
agreed upon with certainty ol accuracy, yet, upon some subjects, there is
still much contradiction, discrepancy, and uncertainty. These have
arisen from the impracticability of trying some experiments upon the
living human frame, especially in the internal vital parts, and from the
difference between a living and posl mortem examination; and even in
experiments upon living antnals, the structure of which, in regard to
bones, muscles, and vital parts, may appear most analogous to man, they
are exceedingly uncertain, and rarely applicable to the human frame in a
quiescent natural state, on account of the state into which the animal
must necessarily be reduced during painful experiments; (z) as in the
instance of those relating to respiration, where the loss of blood, the pain
inflicted, and the general derangement of the ordinary actions of the
system, cannot fail so to affect the organs of respiration as to render it
impossible to learn by sueh experiments, with any degree of certainty,
what effect their ordinary changes would produce upon the circulation
and the other functions. («) So as regards the experiments that ean be made
without pain, yet on account of some excitement, or other cause, they are
too frequently attended with uncertainty ; (b) and these observations apply

(%) 1 Bost. Phil. 387 ; 5 Id. 288, n.; El-  gards experiments, as to the quantity of
liotson's edit. Blum. 49, 75 o 81, 561, 562. external air inhaled at each inspiration,

(z) See infra, and ¢ Bost. Phil. 562, as o some contending upwards of forty cubic
experiments on Jiving animals. inches, others less than twelve each time.

(o) 2 Bost. 49, 50 ; sec the singular dil-  See post, Respiration, and 2 Bost, 24, 0. 2.
ferences, not only of opinion, but also as re- (b) See 2 Dost, 77, TE.
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with still more force as regards the brain and the nerves, and especially if
we attempt to penetrate the intricacies of metaphysical subjects, the very
conception of which it is difficult to attain where we have nothing to guide
our researches but imperfect deductions and doubtful analogies. (¢) Some
persons, in despair of arriving at accurate conclusions, give up the enguiry,
unphilosophically asserting that no good could result from success; but
let the aspiring student at least ascertain the existing opinions, and en=
deavour to add to and improve the stock of aggregate information ; (¢) for it
is an indolent method of philosophy to stop at whatever is not easily
understood. (d) It is the author's ebject, in the following pages, to state
the prevalent opinions upon the most important branches of the subject,
referring to the sources of information, so that the student may instantly
see the authorities, and enlarge upon all or any of the subjects.

Before we consider cach different part, organ, and function in particular,
it will obviously be essential to consider the composition and propertics in
zeneral, as, First, Of what materials is the entire human frame composeil,
and then of what materials each part. Secondly, In what consists its general
vitality and resistance of pulrefaction, which we know speedily destroys
inanimate flesh. Thirdly, In what consists the power of motion. Fowrthly,
What gives mental volition and direction to those powers. Fifthly, In what
consists the mental faculties, Any inguiry respecting the soul belongs
to the metaphysician, and has been supposed to be beyond the province of
the anatomist or the physician.

Blumenbach observes, that it will be found that the composition and
powers of the perfect living system depend upon four principal requisites,
viz.: first, the composition of the jflurds; secondly, of the solids duly
formed from the fluids ; thirdly, the invigorating influence of vital powers
upon the solids, and fourthly, a sound mind, influencing and giving motion
and direction to the various faculties with which we are endowed ; and that
health depends upon such an harmony and equilibrium of the matter and
powers of the system as is requisite for the due performance of its
physical functions. Hence, therefore, it is very evident how the principles
presently examined must contribute to its support : they act and re-act
perpetually upon each other. The jfluids are the source of and stimuli
to the solids ; the solids agaim are calenlated by the vital poiwers to experi-
ence the influence of their stimuli, and to re-act upon them. And in
reference to the ultimate union of the mind with the i.'rm]j,',. the influ-
ence is far more extensive than is usually imagined ; for that of the
will is not confined within the narrow limits of those actions designated
voluntary ; and the mind is influenced by the affections of the body in
many other ways than by the perception of sense, properly so called, i. e.
the external senses. (¢) These divisions are not fanciful, but of the utmost
importance to be observed by the anatomist and studied by the physician ;
for diseases, injuries, and their remedies must be considered with reference
as well to the component parts as to all the funetions which they affect, and
are to be classed and treated accordingly. ( f)

i

II. Tuz Comroxent Materiars, Orcaxs, Fuxcrions, &ec.
WE are now to examine more lml'tif_'u]ﬂri}r the component Matericis of
the human frame. All physiologists agree that the most obvious and

preferable general division of the material of the entire trame, is into

(c) 3 Bost, Preface, v. vi. Introd. 1 and 1-F, 15.
(d) 3 Dr. Gregory’s Economy of Nature, () EIl. Blum, 2, 5. Good's Study of
M7, Medicine, per tof.

(£} 1 Ell. Blom. 4th edit. 50. Bost. Ph,
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CHAP.IL  fluids and solids. (g) Indeed the whole material world has been pro-

IIL. Tur
ComMPoMERT
Aarenrars,

fee.

They are Fluids
ar Solids.

First, The
Fluids. (¢}

1. Chyle,

2. Blood.

perly divided into solids and fluids; these being the only essentially
different states of matter we are able to observe. From one of these
states to the other, matter appears to be continually passing, but with
these restrictions, that no species of matter can asswme a solid form, with-
out having first been in a fluid state ; nor ean any change take place in a solid
till it be first formed into or suspended in a fluid. (&) The living animal

body is obedient to these general laws, for all solid and animal matter has

first been fluid, and having passed into this solid form, becomes a recipient

for other fluids, out of or by which the solids may themselves be reno-
vated and increased. (i) It has, however, been remarked, that the terms
fluid and solid, as applied to the components of the body, are rather rela-
tive than positive ; for there is searcely any part so solid which may not
by dessiccation, or by mechanical compression, be rendered still more
compact, and most of what have been calle:d animal fluids contain different
species of solid matter imperfectly dissolved, or merely in a state of
mechanical diffusion. (£) Dr. Bostock, considering the solids as being
the most durable part of the fabrie, and as forming the organs necessary
to prepare the fluids, and to apply them when prepared, to their different
uses, treats them as the first objects of attention, but admits that upon a
more minute examination, we may find the fluids to be of no less import-
ance in our economy, as either by the intervention of external agents, or
by the action of their components upon each other, they are in most cases
the media through which those operations are effected which are essential
to life. (/) Others consider the fluids before the solids, because the latter
are formed from and renovated by the former; (m) and Dr. Hunter,
after observing that there appears to be a sympathetic intercourse between
the solid and the fluid parts of an animal designed by nature for their
mutual support, and that in disease, when the machine cannot be furnished
in the common way, the solids of the body supply the defects, and the
person becomes lean, concludes that from this, the fluids would appear to
be more an object of attention in the machine than even the solids ; (n)
and on these accounts the latter arrangement seems preferable.

Dr. Hunter observes that the fluid part of an animal body in its natural
state has but one appearance, which is that of blood. (p) The Fluids,
however, are of three descriplians, first the crude, or incomplete components
of blood, called the chyle, ﬁnrmml from the food after it has heen digested
in the stomach and has been passed from thence into the duodenum, the
superior part of the small intestines, and the other matters absorbed on
the surface and in other parts of the frame. Secondly, the blood itself, or
central mass, which constantly flows, as it were, in a double circulation
from the heart through the lungs, and back to the heart, and then through
the same into the aorfa and other arteries, to the extreme parts of the
frame, and then back through the veins into the heart again, in perpetual
circulation during life ; and the gluten (sometimes called fibrin, and some-
times lymph,) being the wost nutritious part of the blood, and which is
the basis of every solid part pi::»:s;{:ssing life, and constitutes no less than
nine-tenths of the solids of the whole frame, and their membranes, liga-

(g) Hunter on Blood, 12 ; Ell. Blum. (1) 1 Bost. Ph. 19, 20.
4th edit. 1, 2, 50 ; 1 Bost. Pha20; Quain’s {m} Ell. Blam. «#th edit. 1, 2, 50;
El 27. Quain's EL 27 ; see also supra Hunter on
(h) Asto the flnids in general, see Ell.  Blood, 12,
Blum, 1, &c. ; Quains Bl 1 edit, 27, and (n) Hunter on Blood, 12, 19.
g edit. 20. ' (o) See in general Ell, Blum, 1, &c.;
(i) Hunter on Blood, 12, Quain's EL 27; 2d edil. 20,
(k) 1 Bost, Ph, 20. {p) Hunter on Blood, 12,
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ments, and tendons, all of which consist of this part of the blood. (4) CHAP.IIL.
Tﬁl.i"l'.ﬂ__{, certain wcrﬂ'maw from the blood, which are either intended for IL. Tue

OMFPONERT
certain useful purposes in the economy, as the saliva, mucus, gastric i]1“'3'3' MATERIALS.
iquid &e.

pancreauc uice, and bile; or are inert and excrementilions, as the
urine, or tﬂe more solid faeces. Some of these may be permanently —— -
1lqmd like the bile, or solid, as the osseous. Each of these will be par- 3. Eﬂﬂﬂlﬂ"ﬂ-
ticularly considered when we separately examine the different parts of the

frame and their functions. It may suffice here to notice that blood is the

chief and primary fluid, and the vehicle of those successions of renovat-

ing oxygenous and carbonaceous particles that cease with life only, the

nourisher of the frame, the source of almost every other fluid, that info

which the erude fluid, called the chyle, is converted, and ﬁ-nm which all

the secretions are derived, and which, with the few exceptions of some
ex-sanguincous parts, (v) is universally diffused through the system in

various proportions according to the natures of each part; abundantly

in the muscles ; still more so in certain viscera, as in the spleen, placenta,

and uterus during utero gestation; but very sparingly in tIhe tcn!lnns and

cartilages. The blood, when renovated in passing by the air vesicles of

the lungs, and thereby conveying away the injurious carbon acquired in

the gmmral circulation, passes to the heart and distributes the fresh

oxygen it has received in the lungs throughout the body, thus giving rise

by the change to animal heat. {.-.:]

This bivod is composed of a watery Huid or serwm, which is gelatinous,
and contains soda and other alkalis,—and cruor or crassamentum, contain-
ing fibrine or lymph ;—coloring matter and some iron,—the former of
which is glutinous, and termed plaistic, because it affords the chief
materials trﬂm which the muscles (vulgarly called flesh) are produced. ()
This repairs wounds and lacerations, and even fractures of bones, and
fills up the area of large blood vessels when divided, and thereby some-
times spontancously stops hamorrage ; and it supplies the materials of
the solids originally, and ever afterwards their nourishment. ()

The Fluids greatly preponderate in weight over the solids, but vary
according to the age, sex, and constitution, and hence have perhaps arisen
the unsatisfactory disputes respecting the precise degrees of difference.
Authors have singularly varied in their account of the weight of the enfire
blood in the human frame, as from eight to one hundred pounds, (although
the whole frame ordinarly does not weigh more than one hundred and fifey
pounds.) Blumenbach contends that ten pounds is about the real weight of
the-blood,(x) but others more correctly have considered it in relation to the
body, as about one to five, or about thirty pounds weight, considering the
entire weight of the whole frame to be about one hundred and fifty
pounds. () A mummy, with all its viscera and muscles perfectly dried, has
weighed only seven pounds and a half, when the living human body usu'ﬂ]y
‘Wﬂlghs from one hundred and thirty to one hundred and sixty. (z) Chaus-
sier obtained what has been considered by some a fair approximation,
by subjecting a body, previously weighed, to destructive distillation, and

the result of which was, that the entire fluids were found to be to the
solids as nine to one. (a)

G; 1 Bell’s Anat. 527. w) Ell. Blom. 4th edit. 6 to 22,

(r) Such as the epidermis, (layer of the v} Ell. Blom, 7, note I.

skin, ) the arachnoid, the amnion, the vitre- {y) Ell. Blum. 11, note; and 2 Good's
ous substance of the teeth, and lhl.‘, body of Stud, Med. 29 ; Lizars, part IT, 145,

the crystaline lens in the eye, &c. (z) Ell. Blum. 2, note B.

(s) 1 Bell, 511, innote ; 2 Good, 29, 51. (a) Quain'e El. 1st edit. 50; 2d edit.
ed';:}ﬁlﬂl Bost. Ph, 132 ; Quain's El. 2d 22.
:ﬂ\ L]
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The Solids of the human frame, as well as of all animals, are derived
from the fluids. (b) Although composed principally of one species of
matter, yet they admit of great variety in their appearance. (¢) They
differ infinitely in their degrees of coliesion, from the soft and almost pulpy
medulla of the brain, to the vitreous substance of the corona of the
teeth. (d)

The principal varieties of solids, considered in relation to their form and
structure, ave exiernally the intecuments (which include the skin, hair and
nails), and infernally the bones, with the lgaments and cartilages, and of
juinis, technically termed arliculations ; the muscles with their tendons ; the
membranes or cellular tissue (which muscles and cellular tissue with the
intermixed nerves are valgarly called Flesh) ; and all the various kinds of
sacs and vessels, whether Arvteries, Veins, Capillary Vessels, Lacteals, Duets,
absorbent and secernent vessels, nerves, and the whole cerebral matter.

If we arrange the solids of the body with regard to their chemical com-
position, and to the uses which they serve in the animal cconomy, we may
place them under jfive divisions, viz., 1, the esscous matter or bones; 2, the
membranous, or eellular tissue; 3, the muscular; 4, the adipose or fal,
and 3, the eerebral or brain; and we may say in general terms that the
comparative degrees of their soludity or softness are in that order. (e)

The component parts of the solids are of seve ral kinds, varying in descrip-
tion and quantities in different parts. Besides the gelatinous and glutinous
parts of the solids, earth enters more or less into their composition, and is
principally lime united with phosphoric acid, and whence it is commonly
termed phosphate of lime. The bones possess this in the greatest abundance,
particularly in advanced age. (/) The texture of the greater parts of the
solids consists of very minule globules, disposed together i filres more or less
parallel and continuous throughout the frame, as in the bones, museles, ten-
dons, ligaments, aponeuroses, (j') and in certain membranes, as the dura
mater, &ec. In other parts no fibres can be discovered, but the texture is
peculiar, and has been termed parenchyma, and differs in various viscera,
especially those which secrete, as in the liver and kidueys.

In all these structures, whether fibrous or parenchymatous, there is in-
terwoven what is properly termed membrane or cellular membrane, or of
late more commonly called cellular tissue (from its capacity to contain
fluids in its minute cells), and is quite distinet from the muscles and other
parts which it swrrounds, though vulgarly confounded and included with
them under the general term flesh. (g) It is sometimes called nucous web
(though improperly so, because this structure neither secretes mucous nor
consists of it). (A) Indeed the variety of names has not a little tended to
perplex the student. (i) This is amongst the most important and remark-
able constituents of the body, and is subject to numerous particular dis-
orders, espeeially inflammation (%) It has been described to be a net work
of a very fine membranous substance, and it is important to know that it
is universally diffused over every part of the body ; it not only separates
various parts, as the skin from the muscles and the muscles from each
other, but there is no minute subdivision of even a single musele which

———e

lar membrane ; Quain, 2d edit. 23 to 27, tit.

(b) Ell. Blum. 4th cdit. 23 ; Quain’s El.
Cellular Tissue ; Copland. Dict. tit. Cellular

935 ; ante, 20,

(¢) Hunter on Blood, 12.

(d) See note (i) supra.

(&) 1 Bost. 20, 21.

¢ I Ell. Blum. 41h ed. 25 ; Quain's EL27,
Sd edit. 51.  Aponenroses resemble filirous
membranes, and the term sponenrosis means
an expanded fibrous lamella.

(g) EL Blum. 4th edit. 26 ; 1 Bost. Ph.
22 and see 1 Bell. Apat. 396, as to cellu-

Tissue.

(h} El. Blum, 24, 26, noic A.

(i) See in General Copl, Med. Die. titk
Cellielar Tissiie.

(k) Ell. Blum., 4th edit. 26, note A.;
and see 1 Bell. Anat. 396, as to cellular
membrane, Copland, Dict. Prac. Med. tit.
Cellular Tissue.
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does not exhibit cellular membrane between its fibres. (I) It serves for
separation between the museles and other parts, and to the blood andother
vessels and nerves for support, and to every part it acts as the common
medium of connection. (m) It is originally derived from the lymph of the
blood. Besides these utilities, it receives several kinds of fluids, the serous
halitus, more eommonly exhalation, which moistens and lubricates every
part. (n) Ewven at the risk of tautology, it is expedient here to state the
observations of some of the ablest physiologists of the present day upon
the subject of cellular tissue.

Dr. ildwards has recently, in his observations on the elementary struc-
ture of the body, stated the result of microscopical observations, and con-
cludes that the cellular substance consists of eylinders, resolved into rows of
globules, all of the same size (d'une excessive pelitesse ), viz., 5igth part of
a millometre, or about =% th part of an inch in diameter, and which rows
of globules are separutei from each other, and lie in various directions,
crassing and interlacing, some of them being straight, others bent, and some
twisted, forming imperfect strata, which are connected with each other by
a kind of irregular net-work ; and the serous as well as mucous membranes
are in this respect precisely the same. The muscular fibre is composed of
the like globules of the same size, but differing in this respect, that they
are all composed of straight lines of globules. Tendons and the aponeu-
roses, and the parts of the skin, are also compesed of the same sized glo-
bules, formed into lines, but differing in the direction or parallelism of the
lines. The middle coat of arterics is also composed of the same kind of
globules, all in the same direction, but resembling tissue fibrewx. So the
nerves and nervous matter are composed of lines of globules of the same
size, but holding an intermediate place between membranes and muscles
as to the regularity of their disposition, and having a fatty matter inter-
spersed between the rows of globules. (o) And hence he concludes, that
whatever difference may be impressed on various parts, they are neverthe-
less all composed of the same sized minute globules, though differently dis-
posed. ( p) It is proper, however, to observe that Meckel has denied the
existence of any cells.

Dr. Bostock, in his excellent comprehensive treatise on physiology,
arranges the consideration of membranc or cellular tissue under three
heads : 1. The extent and structure of membrane ; 2. The properties of
memnbrane, physical and chemical; and, 3. The different species of
membrane. (¢) Under the first head, he states that it is the most simple
in its structure of any of the organized parts of the body ; it is the most
extensively diffused, and exists in the greatest proportion. The coverings,
not only of the body at large, but of each of its individual parts, both
internal and external, are principally composed of membrane, and it lines
all the cavities in which the different organs are situated ; it constitutes
the main bulk of the bones and determines their fignre ; the earthy matter,
upon which their strength and hardness depend, being deposited in a tissue
of membranous cells. Membrane also enters into the structure of muscles,
not only affording them an external sheath, in which they are each of
them inclosed, but the same matter is also interposed between their fibres,

e e e

(1) Conversation on Animal Economy, 3 Bost. Ph, 350 ; and post, %4, n.(z), asto

118. , the globules being a 13000th part of an inch,
{m) 1 Bost. 2G. not a 7500th,
{n) Ell. Blum. 4ih edit. 23 Lo 27. { #) Phil. Trans. for 1821, p. 20, 9 vol.
(o)} Extract from 5 Bost. 545 to 548 ; 590;id. p. 548.

but see wariations in extract from AL, Du- (7) 1 Bost, 19 (o 95,

trochet, Elementary Structure of the Body,
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separating them into bundles, to which it in like manner affords a distinct
covering, and these into still smaller bundles, until it appears at length to
envelope each individual fibre. It also composes very nearly the whole
bulk of the fendons by which the muscles are attached to the bones ; also of
the ligaments and of the cartilages. Membrane also enters very largely into
the composition of the fhair, the nails, and other similar parts connected
with the surface.(s) It likewise composes what is properly called the
cellular texture, being a series of cells or interstices, which extends over a
great portion of the body, fills up its intervals, and serves to unite the
different parts to each other. Membranous matter is the chief ingredient
in the glands, as well those belonging to the absorbent system as to the
secernent.  The brain is also enveloped in a covering of membrane ; and
it is probable that the nerves are composed of a series of fibres enclosed
in membranons sheaths, analogous to those of the muscles. (¢) The
pouches or saes which are formed in different parts of the body, such as
the stomach and the biadder, are almost entirely composed of membrane ;
and what, perhaps, must be regarded as the most important of all the
purposes which it serves, this substance composes the principal part of the
tubes or vessels, such as the arteries and veins, with which the animal body
is 50 plentifully furnished. (¢) Membrane (vulgarly confounded with the
muscles and nerves and termed flesh) exceeds in quantity all the other solids
of the body taken together, and it enters, as a prineipal ingredient, into
almost every part of the animal frame excepting the enamel of the teeth, (x)
and Dr. Bostock insists that, were it possible to remove the earth from
the bones, the muscular fibre, the nervous matter, and the fat from the
soft parts, to empty the vessels, and to carry off the Huids generally, the
size and figure of the body would remain nearly unchanged. Membrane
may therefore be considered the conneeting medium between the different
parts of the body by which they are held together, the basis to which they
are all attached, and the mould in which the particles of the other kinds
of matter arve deposited. (y) With respect to the structure of membrane,
it is composed of a vast assemblage of lines or fibres, in their state of
ultimate division, too small to be perceived by the eye, and it is stated
at about ;o545 of an inch in diameter, (z) but which, by the union
of a sufficient number of them, are formed either into larger visible fibres
or into plates, according to the structure of the parts in which they are
situated, and termed, by Haller and others, though Dr. Bostock thinks
not entively correctly so, cellular web, and it has uninterrupted continuity
all over the body. (a)

Secondly.—With respect to the physical properties of membrane, Dr.
Bostock states them to be cohesion, Aexibility, extensibility, and elas-
ticity, (the latter of which Blumenbach terms contractility, differing, how-
ever, from the moving power of muscles,) properties of the greatest
importance in a system like that of the living body, in which great
strength is necessary, together with fightness and a capacity for free mofion,
and where the parts are perpetually varying in their bulk and relative
position. (b)
~ The better opinion seems to be, that simple membrane is inscnsible
in its kealthy and natural state, but that it is liable to inflammation,

{sg 1 Bost, 22, 25. Trans. for 1799, p. 328.

(t) It will be observed that, as respects (y) 1 Bost. 25, 24.

the nerves, Dr. Edwards speaks in the af- (:} ;‘!.,1:-[:|_1|':Ii11g to Dr. Edwardz about

firmative more positively, ante, 23 ; 5 Bost.  double that size, ante, 235,

54546 348 («) Haller’s El. Phy. lib. 1, 5, 2 ; 1 Bost.
fu) 1 Bost, 23, 20,

{«) Id, ; Blem. Phy. s. 22 ; Hatchet, Phi. () 1 Bost, 52.
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and that it then, sometimes, becomes severely painful. (¢} This is
attributed to the enlargement of the bulk of the part affected by the
inflammation, and the pain is generally in proportion to the difficulty with
which the part admits of this extension. It has been observed that a high
degree of inflammation may exist in loose cellular texture and we may be
scarcely sensible of its existence, while the inflammation of the periosteum
of the smallest bone, as a tooth when in its socket, or of the sclerotic coat
of the eye, or of the tense membrane about the finger nail, will be almost
intolerable. In these cases, even if the inflamed part be without nervous
filaments, which give it sensibility, still it will be found that there arve some
branches of nerves immediately contiguous to the inflamed part, which in
consequence of the enlargzement, extension, and firmness of all the neigh-
bouring parts, are pressed upon and irritated, while the blood vessels
connected with them are in a state of plethora; it is a general law of the
animal economy that no cause is more powerful in producing pain than a
certain degree of pressure upon a nerve when its sensibility 1s augmented
by an unusual determination of blooid. ()

With respect to the chemical properties of membrane or its chemical
composition, and the effect of ehemical re-agents uponit, Dr. Bostock
observes, that the ancient doctrine, that membrane consisted of simple
fibres, and that the fibre itself is composed of earthy particles cemented
by gluten, is exploded, (¢) and that the present doctrine is, that the basis
of membranous matter is a substance which, in its ehemical properties, is
identical with the albumen of the ecz when in a state of coagulation.
Albumen naturally exists in the form of an adhesive fluid, miscible in
water, but when subjected to a temperature of about 165, () it experi-
ences a remarkable change in its physical properties ; by the operation of
heat it is converted into a solid, which is no longer capable of being dis-
solved in water ; and if after coagulation it be gradually exposed to a
higher temperature, it is reduced to a firm semi-transparent body, very
similar to some of the more compact varicties of membrane. (g) But
though albumen appears to be the essential part of membrane, that which
gives it its general form and determines its peculiar texture, yet it pro-
bably always contains animal jeify or gelatine, and, in some cases, even
much more copiously than the albumen itself. (£)

Another substance is animal mucus ; this is not properly soluble in
water, nor does it possess the property of gelatinization, and it differs
from jelly in many of its chemical relations. Animal mucus appears to be
nearly related to albumen. (i)

A considerable proportion of both the bulk and weight of membrane, as
well as of all the other soft parts, consists of walfer, and it has been sup-
posed by many eminent physiologists, that upon the relative quantity of
this water and the solid matter depend many of the morbid changes of the
bady, as well as the natural varieties in the constitution and temperament
of different individuals: and Dr. Bostock observes, that there are some
facts, connected with pathology and the practice of medicine, which would
lead us to conceive that the elasticity, and, perhaps, even the density of
some of the external parts of the body, may be influenced by being
exposed to warmth and moisture. (£)

{e} See the wvarious descriptions of in-  is only about 96 or 98 Far.  As to albumen
flammation of cellular tissue, Copland’s see D, Tarner’s El. Chemis. 866.
Dic., Prac. Med. 298 to 309. {r) 1 Bost. 47.

(d) 1 Bost. Ph. 36, 57 ; Blum. Ph. s. (h) Id. As to gelatine, see Dr, Turner's
210 ; but sec Copl. Frac. Dict. tit. Cellular  El. Chemis. 859,
Tissue, {J:I 1 Bost, 48,

e} 1 Bost, 43, 44. (k) 1d.
} The temperatare of the human frame
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With respect to the wltimate chemical elements of whieh membrane is
composed, like other animal substances, it consists essentially of oxygen,
hydrogen, earbon, and nitrogen or azole, ({) and some iron and earth and
saline matters in small quantities. (m)

The particles of membrane, as well as those which compose any other
solid, are held together by their aliraction for each other, not by any con-
necting medium, (#)

Thirdly.—With regard to the different species of membrane, Dr. Bostock
describes them as, first, cellular texture ; (o) and, secondly, membranes
especially so denominated, and which consist of their semi-transparent
sheets or plates, which generally form the coat or covering of some other
parts, and which differ from the cellular texture in the greater conlinuily
of their structure, and are either mucous or serous or fibrous mem-

branes. (p)

Dr. Quain, in his detailed practical work on anatomy, gives a descrip-
tion of the different materials of which the whole frame is composed, and
the following is the substance. () Certain simple substances are found
to exist, not indeed separately, but variowsly combined in animal com-
pounds ; viz. azote, (also denominated nitrogen,) () carbon, fiydrogen, and
ozygen, which are the chief ingredients. To these are added some others,
but in small proportions, such as phosphorus, sulphur, iran, soda, potass,
and lime. Some salts, as the phosphate of lime, are found in considerable
quantity, whilst others, such as the muriates of soda and potass, are
sparingly diffused through a few only of the animal fluids, (s) The solt
parts are made up of azote, carbon, hydrogen, and oxygen ; the hard parts,
especially the bones, of the lime and phosphorus. The provimate animal
compounds formed from these are not very numerous. The following
enumeration includes all that are sufficiently well characterized and of
gencral occurrence ; viz. gelatine, albumen, fibrin, mucus, pichromel, urea,
osmazome, vesin, sugar, oils, and acids. The identity of the ultimate con-
stitnent of these substances will at once appear from the following tabular
view, which it is unnecessary to extend beyond the first three : (£)

Carbon. Hydregen. Oxygen. Azote.
Gelatine or Jr:l].y consists of 47.88 27.80 27.20 17.00
AlBumen seoiseescinsaa. 2888  T.540 235.872 15705
Fibrine eeevuveeeensnn. 53360 7.021 19,685 19.934(n)

Gelatine, or animal jelly, is an abundant ingredient, not only in the
fluids, but also in the solid parts of the body, as is evident from the fact
that by boiling, it can be exwacted from skin, membrane, ligament,
cartilage and bone. It is inodorous and tasteless, dries into glue, and is
soluble in warm water, in acids or alkalis, and becomes solid again on
cooling. The solution, on cooling, forms a tremulous mass, and if the
aqueous part be clissignted by heat, the remainder becomes brittle and
breaks with vitreous fracture; this is named animal glue. Gelatine is

e —

the statements in the latter differ but little
from the former.

({) 1 Bost. 49, DProbably the power in
living membranes of resisting putrefaction is

owing to the small propertion of azole which it
contains ; (uain’s Kl 2d edit, 27,
(‘) Dr. Turner's El. Chemis, 864, ante,
4

I:u} 1 Bost. 44, As to atbraction, sec
ante, 13,14 ; and 1 Arnott, El. Phy. 8, &c.

(o) 1 Bost. 53 w 62; and sce Quain’s
El 2 cd. 23. i

(p) 1d. 62 to 94,

(9) Quain's EL 1 cd. 28 to 54; 2 ed. 21;

(r) Dr. Tumer’s El. Chemis. 229 10 262,
where see full observations on nitrogen,

(s) 2 Ed. 21,

() Quain, 1 ed. 28, 29 ; 2d edit. 21 ; see
the tables in Elliotson, Blum. 4 ed. 18, 19;
1 Bost, Phy. 49, n. 9, differ in some respect
from that in Quain’s EL 29, ;

(1) See table El. Blum. 18. 19 ; Quain,
28,29, 2ed. 21; 1 Bost. Fhy. 43; Dr.
Turner's El, Chem. 869
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soluble in pure liguid alkalies, and is not precipitated from them by acids ;
this latter property distinguishes it from albumen, fibrine, and cther ani-
mal products, and points out the method of separating it from them; its
most active precipitant is tannin, with which it forms an insoluble com-
pound. (x)

Albumen, next to gelatine, is the most abundant constituent of animal
substances. It is found in the blood, in several secreted fluids, such as
chyle and synovia, and forms a principal basis of some solids, of cellular
membrane, skin and glands. Its appearance is that of a viscid transparent
fluid, without taste or smell, which may be coagulated by the action of
heat and of aleohol. (1) ;

Fibrine forms the basis of muscular structure, and exists in muscles only,
besides the blood, and is indeed their chief constituent, giving them form,
and rendering them fibrous, and this, by ablution wiﬁn water, may be
obtained free from all the more soluble parts, except some albumen, which
adheres toit. It is insoluble in water or acids ; but is completely dissolved
by the caustic fixed alkalies. Fibrine, when pure, is destitute of taste or
smell, of a pale colour, elastic, and divisible into filaments, It is obtained
in considerable quantity from the crassamentum of blood, and may be
recognized also in chyle. (x) :

Mucus is the viscid fluid which lubricates the mouth, nose, cesophagus,
alimentary canal, and all the tubes and ducts which convey excrementitious
fluids, or which open into the prime vice, the uriniferous or genital tubes.
Besides forming an ingredient in several healthy secretions, such as saliva
and synovia, it exists in some fluids, particularly in that effused in dropsies.
Mucus eonsists of albumen and muriate of soda, or of albumen with pure
soda. The residuum after evaporation is transparent, and found to be
soluble in acids, but insoluble in water. (a)

The proximate constituents of the solid parts of the body, as obtained
by what may be termed anatomical analysis, have been variously arrangzed
by different anatomists. IHaller contended for the existence of three ele-
mentary tissues, each composed of fibres distinguishable from those of the
others by certain essential and chavacteristic properties, viz., first, cellular
tissue ; secondly, muscular fibre ; and thirdly, nervous substance. The two
latter cannot be considered as elements in the strict acceptation of the
term ; for when properly examined, they are found to consist of two con-
stituents, an animal watter composed of Cellular Tissue, the areole of
which are filled with fibrine, the material of muscular fibre, or neurine,
forming nervous substance. The Cellular Tissue, according to its mode
of aggregation, forms fibres or lamellwe, which are so disposed as to con-
stitute cells or areolse. This element, variously modified and combined,
may be said to form the component texture into which the greater number
of the structures of the body may be resolved ; and when within its tex-
ture are deposited fibrine or neurine, muscular fibre, or nervous fibre are
the results ; but the eircumstances which determine the production of the
one or the other cannot as yet be assigned. (0)

Adopting this division of the anatomical elements, the different textures
of the body, according to Dr. Quain, may be arranged in the following order.

(x) See as to jelly, 1 Bost. 47 to 52,
Ell. Blum. 19, n.; Dr. Turper, El. Chem.
BED,

{yi‘ See further as to dllumen, 1 Bost,
47 ; Ell. Blum. 19; Quain's El, 2d edit,
22 . Div. Turner's El. Chem B66G.

(z) Asto {ibrine, see further Ell. Blom.
119; Dr. Turner, El. Chem. 865,

(a) Quain’s EL. Aunat, 28 to 30;2d edit.
Efp ;s to mucus; see further 1 Bost. Phy.
A. 63.

(6} Edwards’s Memoire sur la Structure
clementaire  des principaux tissns organ-
iques de I'Homme, Paris, 1823 ; Quain's El.
31, 2d edit, 235,
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First, The cellular tissue, or web, () or membrane. (d) This is the element
by far the most generallv diffused, and which enters more or less into the com-
position of all the organs of the body. It exceeds in quantity all the other
solids of the body taken together. It has been variously denominated.
It is made up of pale, elastic, and extremely fine filaments, interwoven in
different ways, so as to form areola, or spaces of variable size and figure,
and caleulated to contain such fluids as may be deposited in them. It
possesses what may be termed the hygrometric property, by which it is
enabled to absorb a portion of any fluids into which it may happen to be
immersed, an effect which probably is produced by the imbibition of capillary
attraction. It is now generally admitted that this membranous matter is
continuous all over the body, and serves the purpose of conneeting the
different parts together. (¢)

When condensed or compressed, the cellular tissue forms the cutis, or
true skin, which invests the exterior of the body, and is endowed with the
power of secreting and depositing upon its surface a concrete lamella (epi-
dermis), which serves to modify the effect of external impressions.

The tegumentary membrane is not confined to the mere external part of
the body it is prolonged into the interior, where it serves a corresponding
purpose. From the lips and nares or nostrils, it extends along the whole
length of the alimentary canal, as well as into the different follicles and ex-
cretory ducts which open into it.  The larynx, trachea, bronchi, and air-
cells of the lungs, are lined in the same way by a mucous membrane, and
as the whole forms a continuous surface, it has been named by Bichit the
“ wastro pulmonary mucous membrane.” A similar mucous surface may be
traced from the orifice of the meatus urinarius, along the urethra, bladder,
and ureters, to their termination in the calyces or infundibula of the kidney,
also into the vasa deferentia, vesicula seminales, and tubular structure of
the testes in males ; and in the female along the vagina, uterus and fallo-
pian tubes, on which account the whole has been denominated by some
the genito urinary mucous membrane,

When dispusm{ in the form of dense compact fibres of various lengths,
the cellular tissue constitutes the basis of the various fascize, aponeuroses,
fibrous bands, ligaments, and tendons, observable throughout the body.

The cellular tissue, thus condensed into the lamellar form, assumes
the form of sacs or bags lining the articulating ends of the bones,
entering into the formations of the joints constituting the serous synovial
membranes. All cellular tissue is permeable to the exhalents. The
leading anatomical character of serous membranes is, that they form loose
or shut sacs, admitting neither an interruption to their continuity, nor per-
foration of their surface, but are always moistened either by a fine halitus,
or vapour, which, when condensed, resembles the serum of the blood, or
by a thin fluid (synovia) intended to lubricate articulating surfaces.

By another mode of aggregation, the cellular tissue is formed into fibres,
which, by being coiled into tubes, constitute the different sorts of vessels
named arteries, veins, and absorbents. It should, however, be observed
that this position rests solely on the fact, that fibrine, the essential
constituent of musele, cannot be proved by chemical analysis to exist in the
tunics of any of the vessels. Bichit contends that arteries are irritable,
contractile, and museular ; others, that they are merely elastic, their middle
coat being composed of a peculiar texture (fissue jaune, tissue elastique,) re-
solvable ultimately into cellular tissue.

Secondly, The muscular fibre is the next general constituent of organized

=ty . e e P ——— e me —

(c) See 1 Bell. Anat. 396, as to the cellus éd} 1 Bost. 29, &c.
lar substance ; Quain's El, 2d edit. 2 e} Ibid, 26,
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structure, and is characterized by what hias been termed irritability, or some- CHAP. I1.
times confractility, which may be considered as its distingnishing property. IL. Tue
In warm-blooded animals its colour is red; in others, it is pale or white; Cosponest
but in all its forms it is usually denominated the flesh. () The fibres are M“&“”"T'S’
always found collected into ]{Ezs::inn'i, and these again into bundles, museies, 2
the bond of union being cellular tissue, which is interposed between them.

These are the active agents in locomotion, and in all the various actions

which animals perform. The muscular fibre presents some modifications

which deserve notice, referable not only to its situation and mode of
arrangement, but also to the nature of the stimulant it is intended to

obey.

\%lmn subjected altogether to the controul of the will, and placed be-
neath the external tegument, it constitutes what Bichat termed the musculay
system of animal life.

When arranged in the tubular form, and disposed around the internal
tegument or mucous membrance, it constitutes the muscular system of organic
life, which is removed from the direct influence of the will, its appropriate
stimulus being such extraneous substances as are introduced for the
purpose of nutrition. In the alimentary canal we find this mode of ar-
rangement of the muscular fibre exemplified.

The two preceding forms being placed, one beneath the external, the
other the internal tegument, there is a third, and distinguished from them .
by being stimulated to action only by a fluid, (the blood,) which is en-
dowed with properties so nearly analogous to those of the living solids,
that Mr. Hunter and some other physiologists have asserted its vitality.
The heart furnishes an example.

Thirdly, The nervous fibre is the third constituent. This maintains an
intimate relation with the others, and produces, or at all events conveys
to the museles, their immediate exeitant, which has been termed nervous
fluid, nervous influence, &e. In one mode of arrangement it forms
chords (nerves) through the texture of organs of such extreme minuteness
as, it is said, not to exceed in diameter the thirty-two thonsand four hun-
dredth part of a hair, (g) but ramified. In another it is disposed in masses
(cerebrum, cerebellum, and medulla Spinalis,) with which the nerves are
connected; so that the latter serve the purpose of chorda infernuncie
between the different organs of the body and the common centre of

nervous influence, the brain. (k)

Dr. Copland, in his excellent Dictionary of Practical Medicine, gives p,, cﬂpimd-,
a full account of cellular tissue and its diseases, and the appropriate re- view of the Cel-
medies. (i) The student, anxious to extend his knowledge upon the lular Tissue.
composition of cellular tissue, or of any other part of the human frame,
should examine Dr. Turner's Elements of Chemistry. The above outline

will suffice for the reneral reader.
i

All the anatomical constituents, elements, or ingredients thus enumer- gf Organiza-
ated, are variously modified and combined into distinet parts, technically tion and the
called Organs, (organon, or material instrument,) by which an action is combination of

erformed and effect produced. When several organs are combined !"“;“ ’“"ET'“
Fnr a joint purpose, the aggregate is sometimes technically called an Ap- ;;mlﬁ.':“;‘ndp ;
Lic Funetions,

() 1t will be cbserved, that in very few  flesh of animals.” 1 Bost. 132,
anatomical works is the term flesh ever (2} 3 Gregory, 280.
once mentioned. But Dr. Bostock says, (le) Quain’s EL 2d edit, 23, 87 Lo 94,
" Muscles constitute what are called the (i) TitleCellular Tissoe, 298,
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paratus, and when a great many organs or apparatus are so -:hs}msed as
to produce one grand effect, the whole constitute what is termed a Function,
and which consist, in the human frame, principally of the functions of
respiration, cin:u]utiﬂn, digestion, absorption, secretion, and the functions
of the nervous system.

Organization, in its most extensive acceptation, may be regarded as
nearly synonymous with the word arrangement, signifying that the parts
of the organized body are placed 1r:mr:lmg to some specific structure,
visible to the eye. () It is said to be doubtful, whether the term can
with propriety ever be applied to any jfluid, and on the other hand, it is
equally a question whether any of the solids are not organized. (k)

But besides this kind of physical organization, the word is employed
by physiologists in a more restricted, ﬂmuhh at the same timeina more
correct sense, when it is applied to a system, composed of a number of
individual parts, possessing each of them appropriate powers and func-
tions, but all conducive to the existence and preservation of the whole.
An animal body is thus said to be organized, or to consist of a number
of Organs or instruments, (1)

The constituents of fluids and solids we have enumerated, variously
modified and combined, are found to enter into the composition of cer-
tain parts, each of which is marked by a particular conformation, and
intended for a special purpose ; these are called Organs, a term (opyaror,
:n:-:trumentum,} used to express the material instrument by which an action
is to be executed or a function performed; for instance, the organ of
voice, the organ of respiration. (m) Some organs are distinguished
from others by being termed vital organs, as essential to life, such as
the Heart, the Lungs, and the Brain, and which maintain a very close
degree of affinity, and if one cease to act, the others also instantly cease,
and life is extinet. (n)

Speaking of organs, Beclard observes, (o) that whilst conducting the
examination of an organ, or when giving what may be termed its an-
atomical history, the anatomist should consider his subjeet as divisible
into the following heads, and should treat each of them seriatim et sin-
gulatim :—1st, Its form and outline ; its disposition, as being symmetrical
or irregular: 2d, Its situation in reference to contiguous parts, as well as
regards the entire body : 3d, The direction of its great diameter, which
may be parallel, oblique, or perpendicular, to the axis of the body : 4th,
Its size : 5th, Its physical properties, viz. its degree of density, cohesion,
elasticity, colour, &ec.: Gth, The fluids or llumuurs which it contains or
secretes : Tth, The properties it manifests during life: 8th, Its vital
action, and the connection of that action with others: 9th, The varieties
dependent on age and sex, or individual peculiarities: 10th, The morbid
changes.

When hereafter examining the different functions, we shall have oe-
casion to consider each organ in particular, and it may therefore here
suffice merely to enumerate them. The organs are, 1st, The fntegu-
ments : 24, The Bones : 3d, The Joints: 4th, Cartilages : 5th, Muscles :
Gth, Tendons : 7th, Ligaments: 8th, Blood vessels : 9th, Lymphatics or

{771 Bost. Ph. 39, 40. amining an organ is considered.,
(k) Td. 40. {n) 2 Good, 399, &ec.
(1) Id. 41. {¢) Beclard, Anatemic Génerile, 132

(m) Quain, EL 34 ; and sce id. Introduc-  and se¢ Quain’s EIL 2d edit. 9, sec. 9,
tion, 11, where the anatomical mode of er-
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Lacteals : 10th, Glands: 11th, Various other viscera and organs, es-
pecially in the Thorax and Abdomen : 12th, The Nerves : and 13th, The
organs of External Sense.

1st. The Inicguments constitute the external covering, viz. the true skin,
and the hair and nails.

9. Bones are hard substances, which form the solid basis of the body,
or the skeleton.

2d. The Joints are moveable or fixed, and either enable the bones to
move without separation, or form the connection between the flat bones,
as in the case of the sutures in the skull.

Ath. Cartilages are firm, smooth, elastic bodies, which cover the ends
of the bones; but perhaps this statement of them as distinet organs may
be considered as at least unmedical.

Sth, Muscles are contractile organs, which are attached to bones, and
perform the motions of the body.

6th. Tendons are the cords, by means of which muscles are attached
to bones.

7th. Ligaments are strong fibres or membranes, which connect bones
to each other.

8th. Blood vessels avre membranous flexible tubes, either Arteries or
their Capillary terminations or Veins, which convey the blood from and
back to the heart.

9th. Lymphatics or lacteals are those tubes, which perform absorption.

10th, lands are the organic masses destined for the purposes of se-
evetion, or of effecting some unknown change in absorbed ﬂluitlﬁ traversing
them.

11th. Organs in the thorax and abdomen, as the lungs, heart, stomach,
liver, spleen, pancreas, kidneys, and the intestines. |

12th. Nerves ave white cords connected with the brain, or Spinal Marrow,
and are the instruments of sensation and voluntary wotion. (p)

An assemblage of several organs, contributing to a comnmon function, is
termed A pparatus, viz. the Lachrymal apparatus, the Digestive apparatus;
and the result which follows a certain action, or is prmﬂmcd by an organ
or an apparatus, is termed Function. (q)

The several Functions of the human living frame have been differently
arranged and divided, but most usually they have been classed under,
first, those which are vital, and secondly, those which are termed animal
or sensitive : but as all these are more or less conducive, if' not essential,
to the healthy state of each other, and of the whole, it seems to be of
little importance how they are arranged. (r)
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First, The functions termed Fital, have been so called and classed, be= The Fital Fune-
cause their uninterrupted and complete performance is indispensable to tions.

Life. Of these, some are more important than others, though all are es-
sential. Thus Respiration and the Cireulation of the blood are the principal
functions primarily to be considered, because neither can be suspended
even for a very few minutes without the immediate extinction of life;
respiration, although generally treated of after the circulation, may be
properly considered as most essential to existence, since unless by that
process the blood be exposed, through the lungs, to the influence of the
atriosphere, and thereby renovated, the circulation of blood would instantly
cease. (s) Circulation has also justly been considered as the mext main

——

(p) See ennmeration in Dr. Gregory on (s) 1 Bast. 331. Mr. Prodie, Phil. Tra.
Economy of Nature, vol. 3, p. 92, but which  for 1811, p. 36, et seq.; 2 Bost. 313, It
varies from the above, is true, that it is there contended, that re-

(g3 Quain's El. 34, 35. spivation is subordinete in importance to the

(r) Aund see Park’s Inquiry, 5. cireulation ; hut why ? because if the blood
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spring of all the rest, and that from which they derive their origin and is
essential to the well-being of the whole. (f)

A second order are also absolutely necessary for our continued existence
(although they have been treated as subordinate, because ﬂlE}’ are exercised
only at cerfain periods, and not so iucesanm‘]ly as respiration and circulation,
although they in general quickly suecced each other,) either when eir-
cumstances admit of their action, or if we regard their final cause
when there is a demand for them in order to supply the wants of the
system ; these are the three functions of Digestion, Absorption, and Se-
cretion. . By the renovating function of Digestion and its consequences,
the aliment taken into the stomach experiences a series of changes in its
constitution and properties by the intervention of certain secreted fluids,
such as the gastric juice and others hereafter considered, and which
convert it into the substance called chyfle, and which seems to be the
immediate source of new blood, and the consequent cause of nutrition ;
whilst by the function of Absorption (or sucking in or taking up) the
nutritious particles arve carried from the digestive organs and intermixed
with the blood, and become purified in the lungs, and afford materials
for the formation of all the solids and fluids which compose the human
frame: and on the other hand, the function of Secrefion (synonymous to
separation) (u) affords the means by which certain parts of the blood are
separated from the mass, either to serve some useful purpose, as the
formation of the gastric juice, bile, &c. or to occasion the removal of
some substance or fluid that is superfluous or injurious, as urine and ex-
crement. (x) Of all these the Heart has been truly considered the central
and principal organ. (y)

Under the second deseription of functions, viz. those termed Animal or
Sensitive, are classed the functions by which take place the eommunica-
tions of the Mind with the body, through the intervention of the brain
and merves, especially the cafernal senses and voluntery muscular mation,
which may or may not be partially defective without the loss of life.
The Brain is considered the central organ of these. (z)

The organs of the vital or organic funclions are, except in a very few
instances, single and not double, or situated with their centres in the
median line, nor are possessed of symmetrical halves, as for instance,
the heart, stomach, liver. There are indeed two kidneys, but they con-
tinually differ in size, figure, and situation, and the two lungs are very
dissimilar : whereas the organs of the animal functions are usually double
and correspondent ; there hﬁing on each side of the median line of the
body either two distinct organs, as the eyes, ears, extremeties, or two
correspondent halves, as is the case with the brain, spinal marrow, nose,
tongue, &c. (a)

It has however been objected, that neither this classification nor the no-
menclature of the several functions 15 corvect, for that all the functions may
be strictly called animal, and that the animal functions are also strictly
entitled to the appellation of vital, for not only are they direetly essential
to the support of life, but they are likewise most characteristic of its
presence. (b)

_—

cowld underge exposure to the atmosphere (u} 2 Bost. 315,

by any olher means, respiralion might be () Id. 513.

dispensed with, 1 Bost. 551 ; and per (1) 1 Bost, 331 ; My. Brodie, Phil. Tran.
Mr. Brodie, Phil. Tran, for 1811, p. 56, &c. a.n. 1831, p. 36, et seq.

But whilst the homan frame is constructed {z) El Blum. 52,55, 55 ; 1 Bast. 241,332,
us it is, Nupimtiml must contimue to be as it (n) Quain’s Kl 55.
is, the mest inportant function, ()1 Bost. 316, 317. It will be ob-

(1) 1 Bost. 331; 21Id. 515, served, bowever, that in angther page the
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Thbe different functions (whether or not, as supposed by some, they
depend upon contractility,) such as respiration, mrcullntum, and digestion,
have certainly a necessary connection with each other. The cireulation
could not be carried on unless digestion produced the new materials of
which the blood is composed; respirafion must cease unless the heart
propel the blood through the lungs; and digestion can nnly be perfnrmer'!
by the circulation of the blood Iemg conveyed to the minute arteries of
the stomach, and there form the gastrie ]umf- : whilst the Nervous System,
influencing every organ and part, unites in one connected wlmile the
varions functions of the animal frame. The nerves pervade every part,
and give to the whole set of organs and all the functions a necessary
vital depcndcucc upon each other, so as to bestow upon the animal the
feeling of individuality, and to connect all its operations without any
visible change in its structure and composition. (¢)

The numerous individual organs which make up the human body,
although various in structure and office, are all intimately connected and
mutually dependent. They are merely subordinate pavts of one great
machine ; and they all concur, each in its own way, in producing one
general result—the life of the individual; all the leading functions or
phenomena are calculated to give a character of unity to the organization
and living actions of our frame. There is a common source of nutrition
for the whole body, a single centre of circulation, the Heart; a com-
mon source of sensation and volition, and of nervous energy of every
kind, the Brain. The nervous ergans are not only intimately conneeted by
the share which they severally take in executing associated and mutually
dependent functions, but they act and re-aet on each other often very power-
fully, by those mysterious or at least hitherto unknown influences which
we call sympathies. As the animal machine, although complicated in
structure, is single ; and as its living motions, although numerous and
mtricate, form one individual series; so a similar connection runs through
those changes of structure and functions which constitute disease ; hence
there is one anatomy and physiology, and there can be only one patho-

logy. (d)

The effects of the Passions and of Diseases and Injuries upon particular
organs and functions, will be more fully considered in the second part of
this work. But we may here observe, generally, that they are much
influenced by kabit, for even poisons may gradually become comparatively
mnoxious ; they are still more affected by mental passions ; thus, vexation
greatly disturbs the stomach and diminishes its power uf:]l{;egtmn, and fear
augments the quantity of urine, (¢) and the pulse becomes irregular, thmhbmg
viclently, or being nearly suspended, according to the d{:gree of emotion
or of the mental feeling immedi.ltely connected with it, and mental dis-
tress will even occasion change in the colour of the hair. (f) With
respect to the vital organs and their functions, diseases affecting them are
much more e:.tensm.]y felt than in other organs, and are more np]d and
more fatal. Thus, if the heart, the lungs, or the brain, be inflamed, whether

rimarily or secondarily, as by sympathy, the stomach is peculiarly
mfluenced, from the essential importance of these organs to life, as all the

same learned author admits that a person (d) Per Lawrence, cited 8. Coop. Dict.
may live with an impaired nervous or mus-  Prac. Surg. 4060, 1061.

cular power, but like an aitomaton. 1 Bost, (e} El. Blum. 56 to 61 ; 1 Bost. 328, 529,
a6, There seems therefore gruuud for the I:_.F ¥ Cogan's Treatize on the Passions,
distinction between the nervous system and  part 2, ch. 5, p. 278; 3 Bost. 257, 178 ;
the vital organs. Conversat. Anital Economy, 30, 51.

{e) 1 Bost. 258 to 260,
D

33

CHAP. 1I.
I1. Tuz
CoMPOXENT
MaTERIALS,

How particular
organs and fune-
tions may be
more peculiarly
affected by cir-
caomstances, as
by the passions,
dizeaze, or in-
jury.



34

CHAP. 11.
II. Tuz
ComponEsT
DMaTERIALS,
fee.

General Divi-
sion of the Huo-
man Frame, into
the Head, Neck,
Trunk, and Ex-
tremitics, and
the contents of
each.

OF THE MATERIALS, ORGANS, FUNCTIONS, &e.

vital organs, or those essential to life, maintain a very close degree of
affinity, and the disease originating in any of these has, in consequence, a
more violent effect upon the constitution than the same quantity of inflam-
mation would have if it were not in a pital part, or in one with which the
vilal parts do not sympathize. (g)

i

Even upon the most superficial view of the living human frame, an
obvious division at once presents itself. viz. into Head and Neck, Trunk,
and Upper and Lower Extremities.

The Head includes the hair, scalp, perieranium, or membrane surround-
ing the skull, the eranium or skull itself, which covers and secures the
brain and organs of sense ; the brain itself, both cerebrum and cerebellum,
and the medulla oblongata, prolonged through the spinal canal, under the
name of Medulla Spinalis, from which arise all the nerves distributed to
the muscles of the trunk and to the extremities. The Head also in-
cludes the nose, the ears, the teeth, the mouth, the uvula, soft palate,
and the tongue, and the salivary glands, and the organs of deglutition.
Near the root of the tongue is the Larynz, being the opening of the trachea
or win[lp?'m, communicating the air with the lungs, and the epiglottis and
organs of the voice; and the Pharynx, being the opening into the ceso-
phagus or gullet, which also commences in the head and communicates
with and passes food and drink into the stomach.

The Neck includes all the communications with the trunk 3 viz. in front,
the trachea or windpipe passing into the thorax or chest, and.immedi-
ately behind the same, the wesophagus or gullet, and the jugular and other
veins, with arteries communicating with the head, passing in front of the
seven cervical vertebrae, viz. at the top, and connected with the head,
the atlas, and next, the dentata, and the five other vertebrae of the neck,
being parts of the entire spinal column.

The Trunk is divided into two principal cavities, the thorax or chest,
and the abdomen or belly.

The Thorax (commonly called breast, and the upper part chest,) is
that part which lies between the neck and the abdomen or belly, and is
bounded above and in front by the claviele, and behind by the scapule
and dorsal spine, encireled by the ribs (costae) with the sternum, or breast
bone and the cartilages of the ribs, and containing the organs of respira-
tion and cirenlation ; viz. of the former (respiration) the bronchial tubes,
terminating in the air cells of the lungs ; the right and left lungs them-
selves, with their several blood vessels and covering of pleura, separated
in the centre of the thorax by the Mediastimum, and the lungs resting
upon and influenced in respiration by the Diaphragm, (from the Greek &,
“ through,” and ¢paypa, “ a fence,”) which is a2 muscular partition or fence
between the chest and the abdomen, and is the chief agent of inspiration.
The organs of Circulation, viz. the Heart, inclining rather to the left side
of the sternum, and divided in itself into auricles and ventricles, and the
aorta and other arteries and veins communicating with every part of the
frame, and being the vessels through which the blood circulates, and sur-
rounded with the pericardinm, or surrounding sac of the heart, rests at its
base on the diaphragm, and communicates through the pulmonary arteries
with the lungs, and propels the blood through the same, to be there
renovited by atmospheric influence, through the thin pervious skin-like
division, separating the blood in the pulmonary vessels from the atmo-

(g) See fully 2 Good, 599,
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sphere; containing also the thoracic duct, through which the chyle and
other secretions are passed towards and finally proceed into the right
auricle of the heart.

The lower part of the trunk is divided into the Abdomen (vulgarly termed
belly) and the Pelvis. The first is bounded by the diaphragm above, and
is surrounded by the abdominal muscles ; the second, the Pelvis, is a bony
basin composed of the two ossa innominata laterally, and the sacrum and
0s coceygis behind. In the Abdomen are the organs of Digestion, viz. the
Stomach, small and large Intestines, forming the Intestinal Canal, and the
organs subservient to Digestion, viz. the Liver and Gall Bladder, the
Spleen and Pancreas, and the Kidneys and Ureters. In the Alimentery
Canal, the food is digested by means of the gastric juice in the stomach,
and by the biliary nnﬁ ncreatic juices, and the nutritious qualities are
transferred and passed through various absorbent vessels into the thoracie
duet, and after passing through the same, are mixed with the venous blood
and passed into the right auricle of the heart and thence through the
lungs, and thereby becomes perfect new blood 3 whilst the residue of such
food is passed downward into the inferior intestinal canal, and carried off
as excrement. The Kidneys are destined to the secretion g{ urine, which
is transmitted from them by the two ureters to the wrinary bladder, which
is placed in the bony basin or pelvis, and from which it is propelled
through the canal of the penis or urethra; and to the penis is appended
the scrotum, being the bag containing the testicles, and divided in the
middle by the Septum Scroti.

The two Superior or Upper Extremities are respectively divided into the
shoulder, which comprises the clavicle, r_-ummmhy called collar bone, re-
sembling an italic S, and the two scapula ; secondly, the arm, extending
between the shoulder and elbow joint; thirdly, the forearm, which lies
between the elbow and the wrist, or commencement of the hand, and
consists of two bones, the ulna and the radius, extending from the elbow
joint to that of the wrist; and, fourthly, the hand, which again is divided
mto three parts, the carpus, metacarpus, and the phalanges, or four
ﬁngers and thumb, with their respective joints, nails, &e.

Ihe two Inferior or Lower Exfremities ave divided into, first, the thigh,
which extends from the pelvis and isiatic notch, which is part thereof,
to the knee joint; secondly, the leg, which comprises the tibia and the
fibula, being the two long bones between the knee joint and the ancle,
and the patella or rotula, in front of the knee joint ; and, thirdly, the foot,
comprising the tarsus or ancle, the metatarsus being the middle part of
the foot, between the former and the toes, and the phalanges or five toes
with their joints, '

But there is a still more important division in most parts of the human
frame, from a knowledge of which great practical utility results; viz. that
the composition is symmetrical, being made up of fwo lateral halves, united
along the middle line, or corresponding in their respective compositions ;
so that an anatomical and physiological knowledge of one half or part,
extends also to the other ; and if we have sufficiently informed ourselves
of the structure of one half or one part, and of the diseases or injuries
affecting the same, we, in general, necessarily know all that belongs to the
other, and for that reason it has been considered, in the explanatory plates
and references given in the subsequent parts of this work, to refer only to
one half or one side of the frame. Thus the head and trunk, in their
composition, are symmetrical, being made up of two lateral halves united
along the middle line by a suture, or raphé, the traces of which are more

(h) See further as to the progress of growth, post, 58.
D2
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or less perceptible in different parts. (i) On each side of the skull there
is a similar bone, called as parictale, with an os temporalis, one eye and one
ear, and this symmetry is also closely maintained in the upper and lower
extremities ; it is also observable internally as well as externally, and
these are the necessary results of the mode in which the body and its
different organs were, in the first place, developed in the feetus and
childhood. Thus the falx cerebri, dividing the brain in the centre from
the front to the back of the head, descends from the middle of the arch of
the skull, and beneath the same is the corpus callosum, forming a connect-
ing medium between the cerebral hemispheres, and from which projects
the septum lucidum, which bears to the internal eavities of the brain the
same relation that the falx does to that of the cranium. So the division
of the nasal cavity is marked out by the septum narium, and that of the
mouth by the frena of the tongue and lips, as well as by the uvula. The
like central division in the front and in the thorax is indicated by the
sternum and mediastimun, and by the sepfum between the ventricles and
auricles of the heart; (k) and the spimfmlumu and lateral ribs, and the
sacrum, having on each side an os innominatum, mark the division in the
neck and trunk at the bael.  In the abdomen also there is the like division
manifest in the infant whilst in the uterus, though the only traces that
exist in the adult are the falciform processes, extending from the umbilicus,
the one upwards with the remains of the umbilical vein, the other down-
wards with that of the urachus ; in the genital organs the line is distinetly
marked by the septum of the corpora cavenosa, and in the scrotum and
perinasum by the raphe.

The Nervous system also is symmetrical in the strictest sense, for it
consists of two lateral halves, which being disposed similarly on each
side of the central line, resemble one another in every particular. Thus
the brain is divided into two hemispheres, each presenting on its inferior
surface three lobes ; the cerebellum 15 also divided into two lobes: and
the medulla oblosgata into two lateral halves, each consisting of three
faseiculi, or bundles of fibres, the division being established by two
grooves or sulei, one on its anterior the other on its posterior aspect, situ-
ated exactly in the median line. These sulei, by being continued alon
the whole length of the medulla spinalis, divide it also into s:,rmmetric:ﬁ
portions. This symmetrical arrangement extends to the nerves so long
as they retain the form of distinet cords ; but when, at their peripheral
termination they become expanded into and blended with the minute tex-
ture of the different organs which they supply, their mode of distribution
eludes our research. We can, however, infer that their filaments interlace
one with another so as to form a net work, by which a complete and free
cormmmunication is established between them. Again, when we examine
the ceniral parts, we find that each lateral haif is connected with the other
by certain transverse bands disposed along the middle line, and which are
termed commisseres ; on this union and connexion between the different
parts of the nervous system, by which they become intimately blended
at their periphery, as well as towards the centre, the individuality of the
animal essentially depends. (/)

From this, in general, equal division or distribution of similar bones,
muscles, cellular tissue, nerves, and parts, and the certainty or probability
ol each half resembling the other, it follows, that with a ve }'ew excep-
tiong, a knowledge of the several bones and some OTEans an[‘(‘{ parts upon
one side, and of the injuries which affect them, and the appropriate reme-

=

(i) 1 Bost. 220; 5id. 577 ; Quain’s El. (%) 1 Bost. 229; Quain’s EL 2 ed. 16.
2d ed. 15, 16; El. Blum, 53; aud Park’s (1) Quain’s EL 2d edit. B8.
Inguiry, &e S5 4o 57,
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dies, will equally apply to the bones and organs of the other side, except-
ing that for the purpose of prehension in the hands and expansion of the
feet, (m) the bones and muscles are framed and turned in opposite direc-
tions. (n) Hence also it is that one side of the frame may, be paralysed
and the other not.

" But this is not universally so as respects the wviscera under the surface ;
thus the lung on one side of the thorax is larger than on the other,
and the heart is more on the left side, and the liver and other viscera of
the abdomen are not by any means equally distributed in each half of the
frame. We shall find that many of the nerves, of which there are
usnally pairs, actually cross from one side to the other.

———

In order to assist in ascertaining the exact local situations and state of’
a particular organ or part that is supllmscrl to he diseased or injured, so
as to apply appropriate remedies, it has long been the usage of medieal
practitioners to divide many external parts of the human frame, and espe-
cially the thorax or chest, and the abdomen, into certain parts, techni-
cally called Regions, by certain arbitrary and ideal lines and eross lines
constituting compartments and divisions ; and by long practice and obser-
vation these have been rendered so exact and certain, that it is considered
that any able physician or surgeon may thereby so accurately know
what particular organ, or part of an organ, is under any particular point
on the surface, as to be able with a stiletto, or other small pointed instru-
ment, immcdiuteiy to perforate and touch 1t without the }cast deviation,
and also to discover, by inspection or sound, the state of inflammmation
or of other disease or injury. (o) It has been observed, that by a proper
examination of parts of the surface in these regions, the state ol certain
diseases or injuries may be well ascertained, more especially in the
thorax and abdemen. This mode of discovery is technically termed
Exploration (from the verb exploro, to examine). In two very valuable
modern publications, these regions, especially as regards the chest and
abdomen, have been explicitly defined, and the use of such exploration
clearly and practically shown; but it is to be regretted that there is
still considerable discrepancy amongst the writers upon the subject. (p)
Mzr. Bell has ridiculed, as we have seen, the extension of these fanciful or
ideal subdivisions of Regions to parfs not capable of, or at least not re-
quiring, such arrangement, observing what must be the surprise of any
well c&ucated young man when he reads in those books which he must
study, of the Regions of the elbow, or thumb, or forgfinger; (g) and if an
anatomist understands such things with difficulty, how distressing must
they be to the student? But we nevertheless find the terms still practi-
cally continued and extended in very learned works, to every minufe part

of the frame, especially as regards the muscles, () and not confined to the

(m) 5 Par. & Fon. 5. 10 Harg. State Sounding, 1058, and Cyclop. Prac. Med.

Trials, 29.

(n) By observing this law of natore,
murder by another person, instead of felo
de se, has been detected, as by the dis-
covery of the impression of o bloody left
hand upon the left arm of the deceased. So
the murderer Patch was convicted, partly by
the proof that the loaded pistol must have
been fired by a left handed person, and that
Falch was left handed.

() And see 5 Bell's Aunat. 255 ; 3 Goud,
288, 289, 296; 5. Cooper's Dict. tit.
Auscaltations, tit, Searching, 1036, and tit.

tit, Abdomen, 1 to 10, and id. tit. Auscul-
tation, 213,

() See plateinthe excellent article by Dr.
Forbes, tit. Abdomen, Cyclop. Prac. Med.
2, and Quain’s EL 2d edit. 582 to 585 ;
Copiand’s Dict. Prac. Med. tit. Abdomen,
and Chest,

() 2 Bell’'s Anat. Introd. xxiv. xxv. anle,

(r) See Quains El. 2d edit. Table of
Contents, xxil to xxv., and pages 1 conlext,
239 to 585,
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thorax and abdomen, but extended to the epicranial, palpebral, nasal,
maxillary, auricular, orbital and cervical regions of the head and neck,
and so on downward in every part of the frame, and hﬂtwiﬂlslﬂnﬂin]g M.
Bell's observations, we have still repeated the external, internal, and
middle palmar regions of the hand. Hence even a practitioner in the law
should be acquainted with these regions so that he may be enabled duly
to examine a medical witness. The practical application of the knowledge
of regions will hercafter be more fully cansi:rcrml when we deseribe the
various modes of discovering and ascertaining disorders and injuries, and
plates will then be given showing the regions as described by Dr. Forbes
and other able physiologists. (s) But by examining some of the refer-
ences it will be seen that the learned do not altogether agree.
Physiognomists divide the fuce into three ideal divisions and term them
regions ; the upper part being that of the intellectual life, the middle the
moral, and the lower part of the animal life ; and these are supposed to
be analagous to the head, chest, and abdomen, and are respectively in the
notion g% liysiognomists the seat of three corresponding classes of facul-
ties. (£) Whilst the Phrenologists, more properly cranioscopists, divide the
entire skull into five regions. (x) The utility, if’ any, of these latter divi-
sions, will be better considered hereafter when examining the head and its
arts ; they are here merely mentioned to show the entire outline of the

ifferent divisions.

It is here important to notice two laws of organized nature, termed by
M. Serres Zoognie, which not only regulate the eriginal formation of the
organs, or different parts, but also in case of loss or injury, as of frac-
tured bones or muscles, the manner in which they are reproduced. M.
Serres states, that these laws are two in number, and are to be denomi-
nated the laws of symmetry, and that of conjugaison ; the first of these de-
signated as * le principe du double developpement des organes,” the
second, as ** le principe de leur reunion.” (v) Unorganized bodies, such
as crystals, commence with a central nucleus, and are enlarged by attrae-
tion and the deposition of layers on its surface, and therefore grow from
the centre to the circumference. But contrary to the general supposition,
it is otherwise in organized bodies, which increase and enlarge from the
circumference to the centre, and not by any law of attraction, and the out-
ward form is as it were sketched concurrently with the production of the
inner parts, and indeed is completed before many of them have made much
progress in their development ; (&) whilst, on the contrary, diseases grow,
or have a tendency from the centre to the surface. (y) Each organ of the
animal function is in the first instance double, its parts being placed late-
rally with regard to one another ; but as the process of nutrition advances,
they gradually thicken and enlarge, and approach and unite, so as to
form organs, usually termed single, from their appearance on examin-
ation after their growth has been completed. (z) The process of ossi-
fication, for instance, proceeds from the circumference towards the
centre. Thus the lateral parts of the cranial bones are formed first, and
their extension proceeds from the sides, beginning at the prominent parts

(s) Sce the plate Cyelop. Prac. Med., Vertebrés ; and see extracts, 3 Bost. 376
2, 5, and Quain, 2d edit. 584, 5835, and see o 584.
description of the Regions of the Abdemen, (x) Quain's El. 2d edit. 16.

3 Bell's Anat. 255. (y) See instances and exceptions, S.
(1) 3 Bast. 278, Coejr. Dict. tit. Uleeration, 1131, 1134,
(u) Quain's El. 125 to 154. (=) Id. ibid. and El Blum. 53; 5 Bost.

(v} Serres, Anatomnie Comparde, du cer- 577, centre 1o the surface.
vean dans les quatre Classes des Animaux
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of the parietes and frontal bones, and then extends to the central line. (z)
Fach vertebra of the spinal column, and therefore the whole pillar itself,
even including the sacrum, is composed of two parts, which finally become
as it were soldered together along the median line. In considering the
rogress of ossification, M. Serres observes, that if we watch the gradual
]l?nrmatian of the bones we shall perceive that the exfernal parts are first
visible, and that the inferior and central parts are composed of productions
from these, and that it is in consequence of this progress of ossification
that the double development of the single parts which compose the centre
of the skeleton is effected, and hence arises the law of symimetry, by which,
with a few exceptions, the two sides correspond with each other; and as re-
spects the law of conjugaison he points out its operation in the formation
of the varions cavities, holes and canals which are found in the bones, and
which he supposes to be produced by a union of what were originally se-
parate parts, and he cmm}uﬂes, that by the application of these principles,
what we may consider as the mechanical process by which the solid
framework of the body is progressively develeped may be explained, and
the relation detected which its component parts bear to each other. (&)

This principle prevails in all cases and 1n all parts of the entire strue-
ture, (#) whether the structure consists of a simple tube, as a blood vessel,
or a muscle, or a nerve. The course of the intestinal canal is at first
marked out by two flat bands running along its entire length ; these unite
in front, so as to form a groove, the margins of which finally arch in and
complete the tube. In this way the Trachea or wind-pipe, larfm;, ®50-

hagus and aorta are formed. The same principle obtains also in the

fuscular system, the lateral parts being produced before those at the
middle line. The Nervous system in its development obeys the same law
and may be said to begin in their formation and growth where they have
hitherto been thought to terminate, and vice versd. (c)

It is stated by several authors, that also in Reproductions of parts de-
stroyed by laceration or ulceration, the renovation is first on the margins
of the skin, and then the chasmn is gradually filled up from those margins
towards the centre, and this is certainly so when an ulcer is in a state of
healing. (d)

It has been observed that these facts claim in an especial manner the
anatomist’s attention ; they point out the marked line of distinction which
exists between organized and unorganized bodies; the latter being uni-
versally admitted to be produced mn the first instance by an aggregation
of particles of matter regulated by the laws of chemical attraction, and
subsequently inereased by a deposition of similar particles round the central
nucleus, and the development and increase proceeds in a course precisely
the reverse of that in organized matter, where we have seen it begins at
the cireumference and gradually extends to the centre, and which must
evidently be regulated by laws igﬁ‘eringa]mgether from those which direct
the formation of masses of inert matter. (¢)

The appearance of monsters, and erroneously supposed hermaphrodites,
or other mal-formed children, and even a hare }l)ip, or fissured palate,
has been ascertained to be attributable to some irregularity in the progress

(=) Quain’s EL 2d edit. 19, citing M. (e) M. Serres, Anatomie Comparée du
Serres. But it is submitted that the pro- Cervean dans les quatre Classes des Ani-
cess of ossification does not universally pro- waux Vertebrés ; and see 5 Bost, 577, 578,
ceed to the centre, The cranium is formed (b} 3 Bost. 578.
of several bones, and each of them has its {_c:'l 5 Bost, 579 ; Quain’s El, 2d edit. 19,
ossification, beginning in the centre, and more fully.
radiating towards the other bones ; see also {d} 5. Coop. Dict. fit. Ulceration, 1131,
Quain’s El. 2d edit. 46. In infancy there 1132.

15 a dooble growth, viz. in the gradual en- (&) 3 Boat. 384; Quain's El, 2d edit. 16,
largement with the rest of the frame. 5.
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of growth from the circumference to the centre, and a want of proper
proportions and union between the lateral parts. (f)

It has been observed, thatin the arimal functions a harmony of action in
every organ, or in each half of the organ, is indispensable to perfection
when both organs or sides act together, and that if such harmony do not
oceur, it is better for one organ or one half to act alone. (g) This cer-
tuinij.l' appears true as respects the eye and ear, and even the brain. But it
certainly does not hold goed in the actions of the veluntary muscles, nor
in the operation of the brain or spinal marrow in willing those actions.
From the duplicity of the organs it also happens that one side may cease
to act without detriment to the functions of the other. While in the vital
or organic functions no harmony of action is possible, and the derange-
ment of any one part of an organ generally affects the whole ; as an ob-

struction in the colon, disturbs the functions of all the alimentary canal.

And at least, much of the comfort of life altogether depends upon an har-
monious co-operation of the whole of the organs as well as the fune-
tions, (&)

R —

III. Tue Essextian Prorerties axp Virarn Powers, &e. (i)

We have now to consider the effect produced upon the agsregate of all
the foregoing materials when thus formed into organs and functions, by the
Fital and other Propertics and Powers with which the living frame is en-
dowed.

Here the first question is, What is Life? or, In what consist vitality and
the power of resisting putrefaction or decomposition? This has been ge-
nerally tevmed the vital principle, but, as shown by Dr. Bostoek, that term
has been used without any definitive or approprizte signification, and seems
rather calculated to mislead and to induce an erroneous supposition that it
15 some unknown independent maferial agent, than to elucidate. (£) By the
term Life or Filality is generally meant the power of organized matter to pre-
serve its particles in suek chemical relations as to prevent other chemical rela-
tions from inducing disorganization, to increase or deerease by internal ap-
propriation and separation, to produce peculiar matters for its own purposes,
to preserve in some measure a temperature distinet from that of the surround-
ing medium, (/) to move certain parts of itself sensibly (as muscles) or in-
sensibly as the capillaries independently of mere impulse, attraction, or re-
Sulsinn. (m) What isit in the human frame when living that prevents the

ecomposition and putridity of the materials which we have just considered,
and which we know immediately ensue after death? The answer has
usually been it is the Fital power ; but uniil of late, no philosophieal
definition of what that power is, has been given. Life is nothing more
than the preservation of the body, which is composed of materials
naturally corruptible, but without the occurrence of corruption. It is the
opposite of putridity. Vitality is that power which, during life, op-
poses the chemical affinities which would otherwise induce immediate

( f) Quain’s El. 25 ; Geoffrey St. Hilaire
Philosophie Anatomigue, val. 2. N. B. The
il:t_un:h:d seventh subdivision, ante, 13, re-
|i_1!1|lg to Height, Weight, &e. is, on con-
sideration, postponed to the end of this
First Part,

{2) El Blum. 53, 56.

(k) El. Blum. 53, a6; 4 Good, 209,
3 Bost. 307.

(i) See general divisions of the subject,
ante, 13.

(k) 2 Bost. 184 to 195,

(1) EL Blum. 61; 2 Bost. 243.

{ 1) Thus the internal Temperature of man
is usually about 96 or 98 degrees, and which
is alzo the degree of heat of the bloed at the
centre, or under the armpit, and termed
blood Test, whilst (at least in England) at
the same time the external atmosphere is
usnally from 30 to 70, and universally under
the temperature of man, 2 Bost. 245, 244.
As o Animal Heat and Temperature, see
post, [.:]mp, on I{c:piraﬁﬂll.
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putrefaction. (/) The power of the living musele so far exceeds the force
of gravity, that it will readily raise the same weight which, it the muscle
were dead, would break it asunder. (m)

But the foregoing observations afford no satisfactory answer to the
question, In what does the Fifal power consist? We may safely answer
negatively, that it is nof, as has been supposed by some, an unknown
indc.rlmnnf{cnt material agent; but that if is to be attributed fjr‘t'm‘ipﬂﬂj,r to
the several consequences of respiration, and to the perpetual animal heat
and changes occasioned by continued fresh inspiration and expiration,
which introduce new wholesome materials, and carry off from the blood
those which are noxious, and occasion incessant motion and change in
every part of the frame, and excite the muscles to contractility and
perpetual motion, thereby excluding stagnation, and its usual incident
putridity. (r) We say principally, because, according to the conception
which we are led to entertamn of the structure and power of the living
body, it is clear that epery action which it performs produeces some
useful purpose in its economy, and is essential to the perfect existence
and well-being of the whole. But there are some principal functions so
indispensably essential, that a suspension of their exercise, even for five
minutes, would be fatal, and hence they naturally elaim principal and
primary consideration. Thus in Particu{ﬂr it is established, that of all
the constituents of the body, the Blood, and especially its red globules,
are the most subject to decomposition, and it is accordingly on ﬁﬂa that
the air is conceived more immediately to act in the process of respiration,
by the removal of superfluous carbon, and introducing fresh oxygen, and
thereby carrying off the noxious parts, and introducing a perpetual re-
newal of wholesome qualities, and occasioning the eirculation of renovated
blood, and also those secretions and excretions which remove the effete
and noxious matter. This is one of the principal preventions of decom-
position and corruption, and the principal cause of vitality. (o)

It has been usually considered, that there ave distinct orders of the vital
powers, according to the variety of the phenomena by which they are
manifested. These are threefold, 1st, Organic formation and increase ;
2dly, Mofion in the parts when formed ; E{ﬁry, Sensation, from the motion
of certain similar parts. (p) The two specific powers that distinguish
living from dead matter, are sponfancous motion and sensation; the first is
confined entirely to the muscles, while the latter is equally confined to the
brain and nerves. When a nerve is acted upon in such a manner as that
its appropriate power is excited, motion is not necessarily produced,
nor any other visible change, but the animal feels; on the other hand,
there are many cases in which motion is produced, that is unattended
with sensation; of this kind are most of the minute operations that com-
pose the internal functions (as the abdomen), of which, in a state of health,
we are perfectly unconscious, and which are only known to us by their
eflects. These two powers, therefore, motion and sensation, although in
a great number of instances they are connected together, being reciprocally
the cause of each other, are not however necessarily connected, for either
of them may exist separately, and when they are connected, it is not in
any regular proportion. We conclude, therefore, that it is the office of
the Nervous System to produce sensation; but with respect to the way or
mode in which this is accomplished, or the succession of changes by

(1) El Blum. 28, n. (b cites Stahl and (n) 2 Bost. 159, 184 to 193, and in par.
J. Junker, as to putrefaction, and what con-  ticnlar, 192, and post, 46, 47,
tributes towards or retards its progress ; see {0} 2 Dost. 184 to 195 ; as lo azole, ante,
also Dr., Turper's El. Chem. 947, 26, note (I) ; and Quain’s El, 2d edit, 27.
(m) El. Blum. 28. {p) EL Blum. 29, 30,
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which it is immediately preceded, we find its knowledge not as yet to
have been ascertained, (y) though of late it has, with great probability
of accuracy, been ascribed to electricity occasioned by the contact of the
nerves with the museles. (r)

Treating of the uses of the Nervous System, and of Sensitiveness and
Contractility, Dr. Bostock seems to admit, that they are not essential to
mere vitality, because he says that without them man would be a mere
automaton, without homogenity, and destitute of consciousness, from which
it would be inferred, that though sensation and contractility may be in-
dispensable to perfection, yet that fife might continue without them. ()

There are certain peculiar and extraordinary powers and properties
incident to vitality, which should here be noticed. The first requisite
involved in the name and notion of an organized body, is a determinate
Sorm, designed for certain ends. That species, therefore, of the vital
powers is most general, which produces the genital and nutritive fluids,
and prepares them for organic nature, and which have been denominated
by Bleumenbach the Nisws Formatious, because it is the source of all
generation, nutrition, and reproduction, (¢) and by which power lacerated,
injured, or fractured parts are reproduced. (i)

No point in physiology is better settled than that although the body
remains apparently the same, yet its component parts, however solid, are
subject to perpetual mutation. () The component particles of all the
structures, even of bone itself, undergo a slow but constant change, and
after a temporary sojourn, some parts are taken away and earried back
again into the circulating mass, to make way for other new parts to
be deposited in their place. The absorbent vessels (principally the lym-
phatics) effect this purpose, and are subsidiary to the process of nu-
trition and growth: (y) in other words, the particles of which the body
is composed have a tendency to change; the old ones are perpetually re-
moved, while fresh matter is continually deposited in their place. (z) As
long as life lasts, the fluids are subjected to a constant internal motion, in
which we can trace evidence of an uninterrupted separation of old
particles, and a correspondent admission of new ones; and though the
form of the body remains the same, its component parts are suhjcct to
perpetual mutation. These changes necessarily imply that the fluid
parts are constantly being converted into solid structures, to maintain
their growth and nutrition, and again, that the particles which had for
some time formed part of the Sﬂﬁﬂﬁ, are taken up by the absorbent
vessels and carried back into the current of the cirr:ufmiun, to make way
for the new matter about to be deposited in their stead. (a)

(g) 1 Bost. 240, 241 ; and see postas to 20, 21; 1 Bost. 1%8, 129; 2 Bost. 185;

the Museies and causes of contraction,

(r) See post, 44, 45 ; and 3 Bost. 555 10
359, MDBM. Prevost and Dumas on Alus-
cular Contraction, there extracted ; and
Quain’s Anatomical Plates, 3, who appears
to adopt the same view of the cause of con-
traction ; post, 43, n. (p)-

(2) 1 Bost. 260,

(1) EL. Blum. 29,52. By this power we
know that the claws and parts of lobsters
and crabs are reproduced, and parts of
worms, when separated, will reunite.  Conv.
Animal Econ. 124,

() See 1 Bost. 125, 126 ; post, as to
bones; 3 Bost. 330, 341.

(x) Quain's Elem. Introduc, 18; 2d edit.

id. 125, 574 to 476; see post, under the
ahsorbent function, as to the office of the
Iymphaties.

() Id. ibid. ; and see 5 Goed, 260, 270,
272 . Ll Blom. 582, 585; 2 Bell’s Anat.
336 to 545 ; Coop. Dict. tit. Absorption ;
Quaiu’s EL 15t edit. 27, 28 ; Conv. Animal
Econ, 124. But note, it is conzidered that
the brain, the spinal chord, and the organs
of semse, undergo less of this exchange of
particles than other parts. 2 Bost. 545,
note 1,

(z) Crawfurd on Animal Heat, 150;
2 Bost, 123.

(a) Quain’s El. 1st ed. 27, 28.
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This renovating power extends to the bones as well as to every
other part ; (&) and it has been observed, that we have reason to sup-
e that every portion of bone, like every other organized part, is
connected both with the arterial and the absorbent systems, and that in
rocess of time, each particle is removed and fresh ones deposited in
Emeir place. This gradual exchange of old for new matter, is proved by
the phenomena which attends the growth of bone. A solid organized
body cannot grow by the distension of its parts, or by the accretion of
new matter to its external surface, but by the gradual remodelling of the
whole. If the secreting vessels be supposed to act more powerfully than
the absorbents, the new matter is either conveyed more rapidly or in
greater quantity than the old matter is removed, so that the bulk of the
whole is ultimately increased, and yet the operation is effected so gra-
dually, that the general form of the hone, and the relation of its different
parts to each other, are not materially altered. (¢) Hence it has been
observed, that a bone itself exhibits very unequivocal marks of 'r;ifat'ir{. ()
This renovating power also extends to the Nerves, which are not only re-
paired but even reproduced ; and after a nerve has been completely divided,
and its functions totally suspended, it has been known gradually to re-
sume its power, and the ends were found to be connected by the form-
ation of a new substance. (¢)

Dr. Roget has written a beautiful article upon dge, in which he has
ably illustrated this doctrine, and stated that doubts may very reason-
ably be entertained as to the identity of any part of the body at different
epochs of its existence. A period of seven or eight years was assigned
by the ancients as the time required for this entire change of all the ma-
terials of the system; but Dr. Roget observes, that modern researches,
which show us the much more speedy reparation of injured parts, and
the rapid renewal of the substance of bones that have becn tinged b
madder given to animals with their food, render it extremely probable that
a complete renovation takes '}ﬂmzzc in a much shorter period. ( f)

This constant motion and rencwal of new materials, partly composed
of or influenced by the powerful antiputrescent gastric juice associated
with the animal heat, unguestionably tend to prevent the decomposition
and putridity that would otherwise ensue, and contributes to the duration
of vitality. (g)

Self Adjustment is also an important feature in the animal economy,
and one which materially affects its operations and regulates its mo-
tions, which have been characterized by the term Self Adjustment. (k)
Exposed as the body is at all times to a variety of external agents, differ-
ing from each other both in their direet and their indirect effect, it was
necessary that there should be some kind of corresponding change in the
machine, to prevent the irregularities that might otherwise arise in its
action. Now we shall find that the different vital functions are so
adapted to each other, that their respective defects or excesses are com-
pensated by the extraordinary action of some other function, and which
15 the necessary result of the previous irregularity. It was from ob-
serving a number of examples of this kind, that a pathological hypothesis
was formed, which has long been a favourite doctrine of the schools of
medicine, according to which all these trains of action are referred to the

(b) 1 Bost. 198, 129,125,126, 524,525,  (f) Cyclop. Med. Prac. tit. Age, 35;

{c) 1 Bost. 128, 129, 524, 325. and see Lizars, section on bones,
() Id. ibid.; Convers. Animal Econ. {g) Ante, 40, 41 ; post, 46, 47,
124. (k) 5 Bost. 155,

(e) 1 Bost, 237, 258.
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operation of a specific principle, which has been named the wis medicatriax
aature, but upon which Dr. Eu&mck has judiciously observed, that there
is no foundation for this mode of reasoning, as these trains of action can
be referred to no one physical principle, and only agree in their final
cause. They resemble each other ﬂn{}' in exhibiting examples of the
admirable order which pervades all parts of the umverse, and which we
observe as well in the inanimate as in the anmimated parts of the uni-
verse. (i)

Re-action. There is also another peculiar operation confined to the
living body, and which tends to preserve the machine in its proper
order, and to regulate its motion, which has been styled Re-acfion. This
more nearly approaches to what may be regarded as a specifie-principle,
and may, perhaps, be considered as a mode of 3df-1:1justmcnt which
operates in all cases upon the same whatanccﬁ and by the intervention of
the same functions., If the action of a vital part be by any cause di-
minished, provided the defect be within certain limits only, the diminution
of action becomes the immediate cause of an increase of power in the
part by which it is enabled to overcome the obstacle, and restore the
balance of the system. This capacity of re-action appears to reside as
well in the contractile as in the sensitive parts, and is one of the most
efficient means which is employed by the Physician for restoring the
functions to their state of healthy action, when this has by any means
become deranged. ()

Secondly, One of the principal vital powers is, as we have seen, Mo-
tion in parts already formed, and which have been divided into common,
affecting every part of membrane throughout the frame, and proper, which
affects only particular organs for the purpose of peculiar and anomalous
motions. 'J?'he motions affecting the membranes of the whole frame
are contractility or irritability. Some have supposed that mere contrac-
tality is characterised by a Stmp]n and not very perceptible effort of the
membrane to contract upon its contents, especially upon its source of
moisture, the serous vapour, and to propel this into the lymphatic system.
Irritability (more properly muscular contractility) is a condition peculiar to
the muscles, and it is marked by an oscillatory or tremulous motion dis-
t:lngula-llcrl from mmplu contraction, both by occurring far more onsd_} o
the application of any strong 'mmu]uﬁ, and by being attended with a much
more considerable contraction.(!) The contractility of membrane is the
chief cause of strength, health, and beauty, since upon it (li,]mmh the
vital elasticity and flLlllEES, and indeed the tone of parts, for by its means
the membrane, to mention one only of its functions, absorbs, during
health, the serous fluid like a sponge, and propels it into the lymphatic
vessels.  In disease, on the contrary, having lost its tone, it is filled with
water, giving rise to cedema or watery effusion. Hence after death, even
in young subjects, full of juices, the back, loins, and buttocks, having for
some time lost their vital tone, are, if the mej, be hur:mutall} placed
on the back, depressed and flattened by the superincumbent weight, and
therefore’ this appearance may be mmrdi{l in cases otherwise dﬂubtfu] as
one of the indisputable signs of death, {m) The various internal motions,
contractions, and elongations of the membrane also contribute of them-
selves to resist dccmnp&sition and putridity.

s

(i) 3 Dost. 1835, 184. {m) Ll Blum. 4 edit. 27 to 57, and see
(%) 3 Bost. 184, 185; see also Purk’s 1 Bell’s Anat, chap. iz, of the DMuscolar
Inquiry, &e. 559 Power, 578.

(1) El Blum, 29, 30.
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But the precise cause or causes of muscular contraction appear as yet
unascertained, at least with any satisfactory degree of certainty. Dr.
Bostock observes, that two distinet questions here present themselves :
first, what is the eflicient cause of the contraction of the fibre, or by what
physical cause is it produced ? and secondly, what is the cause of con-
tractility, or that property of the fibre which produces contraction? That
learned physiologist remarks, that both these questions are highly interest-
ing, but that they unfortunately are both of them of very difficult solu-
tion. (n) Many physiologists of the first eminence have of late en-
deavoured to account for the cause of contractility, by insisting that it is
attributable to the aatural attraction of the fibres to each other: others
call it the attraction of life, and others term it as an attraction depending
upon the operation of the vital principle. But Dr. Bostock shows that
though we admit the truth that during life there exists such attraction,
yet that it affords no explanation of the cawse of contractility ; and he
coneludes that in the present state of our knowledge, contractility ought

. to be regarded as the unknown cause of known effects, as a quality attached
to a peculiar species of matter possessed of properties peculiar to itself,
and which we are not able to refer to any general prineciple. (o) Of late
we have seen that the contractility of the muscles has been ascribed by
some to clectricity, occasioned by the nerves coming in contact with the
muscles, which causes contraction, and which again is controuled by the
will, and there seems to be strong ground to expect that further experi-
ments may establish this position. ( p)

The ¢third vital power is Sensafion or Sensibelity, or morve properly, Sen-
sitiveness. This, it is laid down, is peculiar to the nervous medulla communi-
cation from the sensorium. It bears the title of vis aervee, and is the
cause of perception in the mind when irritation (and consequently contrac-
tility) is excited in parts to which it is distributed. (¢} Sir Everard Home
has considered that the brain is composed of small globules connected to-
gether by a peculiar gelatinous substance, which he conceives constitute a
very important pait in the animal economy, and he even insists fhat there
can be no doubt that the communication of sensation and volifion more or less
depends upon it, and he even regards it as the very essence of life. (r)
Dr. Bostock observes, that with respect to the relation’which the different
parts bear to each other, it has been generally supposed that the brain is
the centre of the Nervous system, or is that part to which all the others
are subservient, and that the Nerves receive impressions from external ob-
jects and {ransmit these impressions to the Brai, where they become
sensible to the Mind, constituting Perceptions; and that view of the sub-
ject is in the main correct, although the experiments and discoveries of
the modern anatomists have led to some modification; but that all
questions respecting the action of the Nervous System are involved in
much obseurity, and which in some measure attaches to the nature of
the subject. (s) The present doctrine is, that however essential sensation
may be to the Perfection of Man, yet that the Nervous System is not neces-
sary for the mere continuance of animal life, though it is indispensable as
regards the functions of Organic Life, viz. respiration, circulation, di-
gestion, &e. (f)

(n) Bost. 197, 241, Qunin’a Anatomical Plates, page 5, who
(o) 1 Bost. 216 to 218, zanctions that wiew of the cause of con-
(p) Prevost and Dumas's Hypothesis of tractility.

Muscular Contraction, and see 5 Bost. 559, (g) EL Blum, 50 ; 1 Bost, 240, 241.

and see 1 Bost, 209, as to Electricity being () Cited in 1 Bost, 234, 235.

the cause of contractility, ante, 42, note %}T (s) 1 Bost. 241 to 243,

and post, as to the Muscles ; see also Dr, (t) 1 Bost. 333, note 4; 193, note 8,
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Most of these modes of vital enerzy, though necessarily distinguished
into orders, are intimately connected, the membrane forming the basis of so
many organs, and the seat of their contractibility is interwoven also with
the irritable wuscular fibres and the sensible nerves.

Fitality exists as well in the fluids as in the solids, or at least in the
Blood, though the incorruptibility of the latter during life might be
attributable to the perpetual changes which it undergoes, especially in
respiration. (#) Indeed it has been truly observed by a most able com-
mentator that Harvey's doetrine of the fife of the Blood is the best esta-
blished doctrine of modern physiology. ()

As these changes {luring]ljife necessarily imply that the fluid parts are
constantly being converted into solid structures to maintain their growth
and nutrition, and again that the particles which had for some time formed
part of the solids, are takén up by the absorbent vessels and carried back
mto the current of the circulation, to' make way for the new matter about
to be deposited in their stead, it follows that the ultimate constituents of
the solids and fluids are identical, else this ceaseless conversion of the
one into, the other could not take place, the only difference between them
being as to their mode of composition or aggregation. (i)

It seems, therefore, to be considered that the vital power of resisting
putrefaction is principally attributable to respiration, and the eirculation of
the blood and incessant motion of the parts, which prevent stagnation and
inertness, which are the preliminaries to putrefaction ; and according to the
experiments of Mr. Brodie, Dr. Philip, and the opinion of Soemmering,
Dr. Bostock, and others, the nervous system is not necessary to the mere
continuance of animal life, though without its due exercise man would be
a mere automaton. (z) It is, however, admitted by the ablest writers, that
beyond this truth the essential nature of life is still an impenetrable mystery,
and no more a subject for philosophical inquiry than the essential nature
of Attraction or of its counteractor, Heat; but that life never originates,
but began at the creation, and is communicated to assimilated matter, and
propagated from parent to offspring. («)

According to Mr, Lawrence, organized differs from unorganized matter
merely by the addition of certain properties which are called vital, as sensi-
bility, (more properly sensitiveness,) and irpitibality, (more properly con-
tractility). Masses of matter, endowed with these properties, become
organs, and systems of organs constitute an animal frame and execute
distinct sets of Purposes or Functions. Life is the assemblage of all the
functions, and the general result of their exercise. (b) Some authors have

“therefore indulged in fanciful illustrations ; thus, the human frame has

been compared to a musical instrument (as a barrel organ,) possessing
a systematic arrangement of parts played upon by peculiar powers, and
executing particular pieces or purposes ; life 18 the music produced by the
general assemblage or result of the harmonious action. So long as either
the vital or the mechanical instrument is duly wound up by a regular
supply of food, or of the winch, so long the music will continue ; but
both are worn out by their own actions, and when the machine will no

B

{u) El. Blom. 31, 61, 62 ; 1 Bost. 53, 54,

cisely the veverse of that in which it was

213, 214.

(z) See note of Mr. C. Bell, 1 Bell's
Anat, 511, in which he denies the doubt as
to the vitality of the blood, in 1 Bell, 518,
519, see also 2 Good, 29, 51, 29, 60,

{y) 1 Bost. 70, 148, 129, every partof the
hu:!:,r it pmhabl_!,r removed in process of
time, particle by particle, in a manner pre-

fermed, and this process can only be effect-
ed by the absorbent system. Aute, 52, 33

{2} 1 Bost. 335, note 4.

fa) ElL Blum, 4th edit. 64, 65, and 510;
1 Bost. 240 to 245, &c.

() Lawrence’s Introduction to Compa-
rative Anatomy and Physiology, 120.
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longer work, the life has the same close as the music. (¢} Akenside,
when speaking of seventy years as the ordinary duration of the life of
man, adopts the same comparative idea of a musical instrument, observing
¢ Strange that a harp of thousand strings should keep in tune so long.”
There are other instances of similar illustration, but as they donot lead toany
advantageous practical result, we think it inexpedient to enumerate them,
The imaginations of ¢e_ most sensible writers have induced them fre-
quently %o introduce similar fanciful illustrations ; thus, in a recent valu-
able work, the author, not content with fully describing the parts of the
Juman ear, insists that it resembles a splendid edifice with portals, ante
chamber, and presence chamber, with numerous servants, valets, and se-
cretaries, progressively ushering in or introducing the visitors (sounds,)
but without attempting to draw from such illustrations any anatomical or
philosophical result. (d)

Dr. %ustock, after stating the various doctrines and opinions upon
Vitality, thus concludes, “ I conceive that the present state of our know-
ledge does not admit of our giving a satisfactory answer to the guestion
in what it consists, but that so far as we are able to understand it, I think
it is very cvident that it depends upon ne single cause or principle, but upon
the conjoined operation q,l“ many actions which together constitute life, or by
the operation of which the living differs from the dead animal. The
regular supply of fresh material, as furnished by the Digestive organs, (€)
and the removal of various secretions and excretions, and [lastly, the
abstraction by the lungs of the superfluous carbon and water, effects which
depend upon the united agency of both chemical, mechanical, and vital
actions, are among the various canses which probably all contribute to the

ultimate object.” (')

Fourthly, The Terrestrial ov Ammal Mind, or in other words the Mental

- Faculties or intellectual principle, forms, as we have seen, the fourth principal
division, and is, perhaps, the most interesting but most difficult of the
whole. (g) The mind is intimately connected with the body, and develops,
by exercise and education, various kinds of mental faculties. The sensi-
bility of the nerves, mentioned among the vital powers, constitutes the
medium which propagates the impressions of stimuli upon sensible parts,
and especially upon the organs of external sense, (viz. of sight, hearing,
smelling, taste, and touch,) to the sensorial portion of the brain in such a
manner that they are percewed by the mind. The mental or intellectual
faculties ave, percepfion, atfention, memory, comparison, imagination, abstrac-
tion, veason, and judgment, and the full combination of these constitute the
entire Intellectual Faculty. (k) Besides these there is another order relating

to Appetency, and which consists of desires and aversions, and the faculty
whicﬁp.sr:lscw out of many desires and aversions, and can at pleasure de-
termine to perform functions of the body for certain purposes, and is
denominated volifion.

Dr. Bostock observes, that although the intellecéwal function is a less
direct object of physiology than the three prior requisites of the perfeet
living system, yet many of them are so closely connected with physical
changes of the body as to require some degree of notice in a system
which professes to give a complete view of the animal economy. These,
although intimately, and as it would appear, necessarily connected with
the nervous system, are, at the same time, so different in their phenomena
and their characters from any of the properties of matter, that he conceives

Ec) 4 Good, 51, 52, (f) 2 Bost. 192, 164, 186.

d) See Quain's El. Intred. 2d ed, 5, 6. (g) Ell. Blum, 40 to 30, 65 to 80; 4
(£) Including that powerful anti-putres- Good, 44 to 63: Parkes's Inquiry, &c.;

cent, the gastricjuice and the pancreatic juice  see division, ante, 13,

md hﬂ'ﬂ- {’h) e ﬁm' 57,
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we are warranted in the conclusion that they originate from an essentially
different source, and are of an essentially different nature. Whatever
hypothesis, however, we may adopt upon the' subject, it is obvious that
they possess the power of acting upon matter, and that they exercise a
very extensive influence over the animal body, and as far as this influence
extends, it is necessary, in a treatise on Physiolozy and Pathology, to
investigate its nature and to trace its eflects, Among these intellectual
operations, which possess a decided action upon the corporeal frame, we
must place the Passions, and, in the same class, we may regard that com-
pound of mental and physical influences, from which results what we call
Temperament and Character. (1)  We hence procecd to functions of a more
purely intellectual kind, which, as they recede from the corporeal and
advance towards the menfal part of our frame, are less within our province
and belong more to the moralist or the metaphysician, (k) but which in con-
nection with the melancholy disease, Insanity, are parts of physical
inguiry.

The Brain is now generally allowed to be the organ of the Mind, and the
powers of the latter have been generally supposed to depend upon its
dimension and construetion. () Further, the ablest divines and meta-
physieal writers agree that every sentiment and propensity is given us for
a good purpose, and that it is only when one or more is exeessive, or
defective, or too much or too little excited, by external circumstances or
by disease, that error occurs. (m) This is a mere outline of the mental
faculties, which, with their influence on the fluids, the solids, and the vital
powers, and consequently on health and happiness, will be more fully
considered. We may, however, be allowed here to observe, that physio-
logists and pathologists, because they have not been able to prove to their
own satisfaction, the essential cause of the intellectual mental faculties n
connection with the perceptible organs of external sense, appear to have
too much neglected the investigation of the subject, with a wview to
ascertain how far, by mental exercise or other pathelogical means, these
faculties may be improved, or how alleviated or cured, in various branches
of mental aberration. It is admitted that delirium may arise from actual
disease of the brain, but it has heen supposed that insanity is not, at least,
to be discovered to be attributable to any such cause ; but when we know
the innumerable sufferings of the mind, connected with bodily defects, or
attributable to external causes, which may be mitigated by kindness or by
medicine, it becomes a distinet system of’ pathology, applicable to mental
sufferings, and is a suhi']ect of most interesting enquiry. (#)

But our law seems, like our physicians, to have shunned inquiry into
these subjects as if hei'fund any useful atrainment, or, at least, as being
incapable of just regulations, and therefore the law has not afforded any
adequate punishment even for death, occasioned by the torments of the
mind, inflicted by eruelty, or some other malevolent means; thus, to
occasion immediate death, or the most violent mental suffering, by sudden
alarm, iz not punishable as murder, unless accompanied with some external
wtolence, constituting an assanl in law, or a libel, or a conspiracy; and
the frightening to death by the semblance of a ghost, is merely a misde-
meanor, and the verbally inventing a story exciting the agonizing feeling
of jealousy, seems to be wholly dispunishable. Should the law continue
thus deficient ? (o)

I
(i) As to temperaments, see conclusion of (n) See post, chapter on the Nervons
this chapter, 48, &c. Function ; and Ell Blom. 4%, 65, '_IBE. "E":ﬂ-l-.
(k) 1 Bost. 321, 528, 529, {0} See considerations upon this subject
() EL Blum. 49, 65, 188, 204, post, in the chapter on the Nervous Fupc-

{m) 1d. tiom.



TEMPERAMENTS:

IV. Or TEMPERAMENTS.

Before we close this.chapter, professing to explain what relates gene-
rally to the whole human frame, it will be proper, concisely, to consider
the subject of femperamenis ov particular characters, which, as Dr. Bostock
observes, equally affect every part, corporeal as well as menfal, and there-
fore are properly to be noticed here. (o) It is hcllclﬁ.’ﬂd by :1“. P]l}"ﬁl[l_Il]-
aists that different distinguishing temperaments do certainly sometimes exist,
and strongly characterize different individuals, though all are alike com-
posed of the same materials, and endowed with the same functions, and
corporeal as well as mental powers.

A Temperament is defined to be a peculiar state of the system, depending
on the relation between its different capacities and functions, by which it
acquires a peculiar tendency or predisposition to certain actions; (p) or,
according to Blumenbach, an aptitude of the living solid in each individual
to be affected by stimuli, especially the mental ; and again, of the mental
stimuli to be excited with greater or less facility. (g)

Dr. Bostock observes, that the fowic temperament is perhaps to be re-
garded as the perfect state of the human frame, because in it the different
powers are the most nicely balaneed, and where we have the greatest ea-
pacity for action, combined with the greatest strength of resistance. The
body, in that state of temperament, is usnally spare but hardy, capable of
long continued exertion, rather than any peculiar degree of physical
strength, while the mind is firm and ardent, and exhibits that happy com-
bination of genius and industry, which gives rise to the best directed
eftorts of human intellect, (r)

From this perfect state there are sometimes such disproportions or
deviations in the different powers, as to constitute positive disease ; whilst, in
some persons, there are only smaller disproportions compatible with con-
tinuing kealth, but yet observable and occasionally developed by certain
actions.

The ancients, and amongst others Hippocrates, erroneously attributed
these solely to the fluids, and deseribed four peculiar temperaments lot,
cold, moist and dry, and these were supposed to give the specific characters
to the four ingredients of which the dlood was thought to be composed ;
and hence were derived the names of the Sanguine, the Phlegmatie, the
Choleric, and the Melancholic temperaments, as indicating a disproportion or
excess of each of those substanczs, and to these were afterwards added a
fifth, the Nervous temperament ; and although the ancient notion, that these
temperaments were entirely attributable to the fluids, has long been re-
futed, yet the division of the Temperaments themselves is still continued.
Dr. Bostock adopts them and adds a fifth, or Nervous temperament, and
Blumenbach, observing upon the division of the ancients, says, although
it was built by Galen upon an absurd foundation, derived from an ima-
ginary depravation of the elements of the blood, appears, if made to stand
alone, both natural and intelligible ; (s) and further, that predisposing and
oecasional causes of the diversitf of temperaments are very numerous, i. &,

hereditary tendency, habit of body, climate, diet, religion, mode of life and

(o) 3 Bost. 312 ; and El. Blum. 51 to 54, p) & Bost. 507.
fully. N.PB.Tesperamest is distinguish- g) El. Elum. 5. 78, p. 51.
able from Lonperature, which will be con- (r) 3 Bost. 311.
sidered at the conclusion of the Chapter, () El Blum. 5,79, p. 51, 52.
npon the civeulation ; see post, and see (t) Id. 592.

2 Bost, 503, 304.
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TEMPERAMENTS.

luxury, (#) whilst Dr. Dostock observes, that the different states of the
entire system may be conceived to depend partly upon a difference in the
original conformation of the body, and partly upon a difference in its powers
and functions. (u)

The five temperaments of Eangu{nmns, Phlegmatie, Cholerie, Melan-
cholic and Nervous, are to be considered as deviations from the full
healthy temperament which we have seen is the Tonic.

The senguineous or sanguine temperament is excited most readily, but
slightly. This, it is said, depends chiefly upon the organization of the
body, and the nature of its composition. In this temperament the vessels
are capacious, and the solids distensible, the proportion of the fluids is
larger, and all the actions which depend especially upon chemieal changes
seem to proceed with an unusual degree of facility. There is, therefore,
much activity, but thc strrnp;th is soon exhausted, while the functions are
all disposed to excessive action, and are liable to he deranged from slight
causes, and consequently this is not a perfect state.(z) Dr. Elliotson
ohserves, that this temperament is denoted by a full habit and rather soft
fibre, a delicate skin, with large veins, a fresh complexion. often red or
':,I'eﬂuw, and uf_.r;asmna"].r darkish hair, great sensibility, a quick pulse, free
secretion, and a cheerful disposition, {_-y}

The Phlegmatic temperament is excited most slowly of all, and indeed
with difficulty. (z) It is chavacterized by a lax and weak habit, a pale
smooth skin, generally destitute of hair, or having very light hair upon the
head, a slow weak pulse, small blood vessels, languid secretions, and dull-
ness of mind and feeling, and consequently this is not perfect. (a)

The Choleric temperament is excifed readily and violently ; it lies between
the Sangnineous and the Melancholic temperaments. It is marked by a
softer fibre, a more irritable habit, a less dark and hairy skin, 2 more florid
countenance, a quicker and stronger pulse, and a more irritable mind than
the Melancholie, ‘This, also, is not perfect. ()

The Melancholic temperament is excited slowly, but is more perma-
nent. It is denoted often by a spare habit, firm fibre, dark hairy skin,
black hair and eyes. and a dark u}mplexmn, a slow ]Jnl.llme1I little E-Eﬂﬂlbl]ll}",
sparing secretions, and a gloomy cast of character ; great perseverance n
all pursuits, and constaney of passion, but still not perfect. (¢) The cheer-
fulness of the Sanguineons temperament, and the gloom and constaney of
the Melancholie are, however, subject to great exeeptions, as they depend
entirely upon the development of certain parts of the brain. (d)

The Nervous temperament obviously owes its peculiarities prineipally to
the sensibility of the nerves exeiting in an undue proportion the contrae-
tility of the muscles, and cc:-ns.mluentl_y prevents a perfect state, (e)

Dr. Bostock observes, that few individuals are affected by these devi-
ations or characteristics in an erfreme degree; and that, even where they
have been the most strongly marked b_',r nature, yet c-duntlun climate,
habits, and many other causes, may modify tlmm in various ways; and
that they are also capable of being combined together, by which imme-

{u) 3 Bostl, 510, (1) EL Blom. s. 71, p. 51 & 53. n.A.
(z) El. Blom. 79, 51 ; & Bost. 511. (c) Id. s. T9, p. 51, 53.

{y) Dr. Elliotson, n. A. id. 35. (d} Id. 5. 54 ; where see further as to the
(z) El Blum. s. 79, p. 51. temperaments,

{a) Dr. Elliotson, n. A.id. 54. {e) 3 Boat. 310,
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diate shades or variations are produced ; so that it is often difficult to de-
termine under which temperament many individuals, as we see them in
society, ought to be classed ; but that, nevertheless, such distinguishing
temperaments do in fact exist. ( /)

As regards Physiology and Pathology, and the application of medicines
and remedies, it is well known that the different temperaments become
most important objects of study and attention, in consequence of their
powerful and counteracting influence against remedial proceedings in dis-
ease and injury.

In Law, although any deviation in temperament, as a Choleric disposition,
15 not directly recognized or admitted as affording any legal (lefln:nr:e for
violent injury, yet practically, with a jury, the proof of such a predisposi-
tion on the part of an offender may have considerable effect ; andpif a

rson, aware of such a predisposition, should purposely irritate the sub-
ject, and thereby excite him in sudden wrath to give a fatal blow, a jury
might make allowance, and either acquit, or find the prisoner guilty only of
manslaughter : whilst, if the offender had notoriously been of a different
temperament, perhaps the conviction would have been capital. It is true
that we ought to struggle and endeavour to counteract and controul such
a }i'urmlispusilinn, but sometimes the greatest anxiety to prevent its effects
will not succeed, and as the predisposition may be inherent, allowance
should be made in certain eircumstances. The party influenced by a
choleric temperament is not guilty of such volunfary deviation from striet
propriety of conduct; he is not like a drunkard, * voluntarivs demon,”
hence, therefore, a knowledge of this subject is important for the study
of all who may be concerned in the administration of justice. (g)

—— -

Deseriptive anatomy includes several compartments, which are variously
termed, according to their derivation from the Greek, and the subjects of
which they treat, and they are usually arranged in the following order, (&)
viz.

OstroLocy (oareor, a bone, and Aeyee, a discourse or deseription,) com-
prises the description of the structure, form, and uses of the osseous
system and its different parts.

SYNDESMOLOGY (gurdeapog, a ligament, and Aoyec,) or the description of
the ligaments and other structures which serve as the means of connection
between bones, and constitute their articulations or joints,

Mryoroay (from pwwr, a muscle, and Aoyoc) the deseription of the
muscles, the active agents in the different motions and actions of the body.

Axciorosy (from ayyewor, a vessel, and hoyoc), or AnciocraPHY, the
deseription of the vessels which convey the circulating fluids.

() 3 Bost. 512, to be overcome, see Rer v. Topham,

(g) Strong provocation, as pulling a man  Term Rep. 196, and Dr. Johnsen's observa-
by the nose, and his killing the aggressor, tions in Boswell's Life of Johnson, vol. 2.
may reduce the offence from murder to man-  Juries will certainly make great allowances
slanghter, Rer v. » Kelw. 155, 4 Bla. for the influence of passion upon a chelerie
Com. 191.  So libels on the character of a  man. See this subject considered in a legal
deceased person with intent to excite his view post, in the Chapter on the Nervous
relatives to commil a breach of the peace, Functions.
are indictable, pecause the law recoguises (k) Quain's El. 2d edit, 94,
that the provocation may be too powerful

B2
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CHAP.IT. - Axpexorocy (from wfnv, a gland, and Aoyoe,) the description of the

IV: Temeina-  glands and absorbent vessels.
MEXRTS.

s ~ SpraxcuroLocY (from exhayyxror, a viscws, and doyoc) the description
of the viscera situated in the large cavities, and which minister to the
more important functions.

NEevrorooy (revpow, a nerve, and hoyac) includes the description of the
brain, nerves, and organs of sense.

Eoumeration of - The Fuxerioxs, which we shall now proceed separately to consider, are
the functions.  ysually arranged in the following order.

1. Motion or Locomotion. {i. Secretion,

2. Respiration. 7. Nervous Function.

3. Circulation. 4. Generation and distinctions of
4. Digestion, the Sexes.

5. Absorption.

|



CHAPTER III.

OF THE SKELETON AND BONES, JOINTS, CARTILAGES, LIGAMENRTS, SYNOVIAL
MEMBRANES, MUSCLES AND TENDOXS, AND THE XNERVES; BEING THE
RGANS OF THE FUNCTION OF LOCOMOTION,

—
I. Section of the Skeleton and Bones. 111, Section of the Aluscles and Tendons,
LL. Section of the Joints, Cartilages, [..;I'.:!I* IV. Section of the Nerves subscrvient to
micuts, and Synovial Membranes. Maotien,

Autiors on anatomy and physiology in general, commence their ob-
servations by separately considering the Skelefon and Lones, next the Joints,
termed articulations, and then the Muscles with their Tendons, all these
being concerned in supporting the entire frame, and producing, when
influenced by the nerves, what (although not usual, and perhaps somewhat
unmedical,) we will term the Function of Motion, or Locomotion. In this
chapter we will, for a clear understanding of the subjects, consider each
of these organs or parts separately, and then for practical purposes take a

combined view of the whole, because, in every operation, whether of

reducing a fracture or dislocation, or otherwise, the surgeon must be well
informed, not only of the structure of every part, but also of the conjoint
operation of every bone, joint, ligament, muscle, tendon, or nerve, for very
generally he has to overcome the local counteracting contraction or force,
of numerous muscles, and must take especial care not to injure any
essential nerve.

Secrron I.—Or e Skereton Axp Doxes.

Before we proceed to consider the details of this subject, it has been
deemed c-xpuéieut to assist the reader hy introducing two plates of the
skeleton, the one anterior or frontal, the other posterior, with sumbers ap-
plicable to each bone ; and the following table contains corresponding
nwmbers and the names of each bone in explanation of those plates. These
present to the view the names of most of the principal bones. “The whole
number in the Human Frame is 243, besides some very small bones, viz.
in the head, sixty-seven, including the thirty-two teeth; in the trunk,
fifty-four ; in the upper extremities, sixty-four; and in the lower extre-
mities, sixty bones. (a)

{a) Sce the very useful tables of Boues, 1830, and which every Stadent is advised
Joints and Ligaments, Muscles, Brain, to purchase ; sce also the two plates, p. 54;
Nerves, &c. arrenged for Students, and pab- 53, and post, 68.
lished by Messrs, Burgess and Hill, a.p.
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10.
11.

12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22,
23.
24,

26.

27.

m~

28.

29.
30.
al.

32.
33.
J4.
a3,
J6.
37,
o8
39,

THE SKELETON AND BONES,

Tasre or Boxes 1x Exrrawatios

i

Prate I—Froxt Viegw.
Head.

Frontal Bone, or Os Frontis.

. Parietal.
. Tem

ral.
Sphenoid.,
Oceipital (see Plate II.)

Face.

. Malar, or Cheek hone.

Superior .M:-lxii]ar:,r.
InlI:‘iur Maxillary.

Neck.
Atlas.

Dentata.
Five other Cervieal Vertebrae.

Trunk.
Twelve Dorsal Vertebra.
Five Lumbar Vertebree.
Sternum, or Breast bone.
Seven T'rue Ribs,
Five False Ribs.

U’il'iper' Latremit 1.

"Clavicle, or Collar bone.

Scapula, or blade bone.
Humerus, or Shoulder bone.
Radius.

Ulna.

Carpus, or Wrist.

Five Metacarpal bones.
Fourteen Phalanges.

25, Pelvis,
Sacrum,
Os Coceygis.
Os Innominatum, divided into
three, viz.
1lium, or Flank bone, and

Ischium, and
Pubes.

Lower Extremnty,
Femur, or Thigh hone.
Patella, or Knee pan.
Tibia.

Fibula.

Tarsus, or Ancle.

Os Caleis, or Heel bone.
The Foot divided into
Five Metatarsal bones.

. Fourteen Phalanges or Toes.

10,
I1.

12

-

13.

17.
185.
19,
20.
21.
a0

e
23,

" 2 ':1'!

26.
27,
24a.
a0
al,

wt Ll

32,
33,
34,
J3.
S
37
38.
39,
40,

oF Prates 1. axop II.

Prate II.—Back View.

Head.

Frontal Bone.
Parietal bones.
Temporal.

Occipital.
Face.
Inferior Maxillary.
Neck.

. Atlas.

Ientata.
Five other Cervical Vertebrze.

Trunk.

Twelve Thorsal Vertebra.
Five Lumbar Vertebrz.

Upper Extremity.
Clavicles.
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Lower Extremity.
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Tibia.

Fibula.
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Foot, divided into the

Metatarsus, and

Phalanges, or Bones of the
Toes.
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The Human Skeleton is so associated with ideas of death and loss of
friends that, to most persons, it is an object of horror, or of melancholy
reflection ; but upon due examination and reHection we shall find that
the so admirable adaptation of all the parts to their purposes, and of parts
which, being purely mechanical, are perfectly understood, render it, in-

n{lent]_!,r ol all professional considerations, an ﬂhjr:::t of the deepest phi-
osophic interest. Such mechanism, it has been observed, reveals, by in-
telligible signs, the hand of the Creator—and man may be said sublimely
to commune with his Maker when he contemplates and understands the
structure aright. (&) ,

In a general view of the skeleton we must remark the nice adaptation
of all the parts to each other, to effect the intended purpose, and to the
strains and supports which they have respectively to bear; as 1st. in the
size of the spinal vertebrae increasing from above downwards, and the
bones of the legs being larger than those of the arms. 2d. The ob-
Jects of strength and lightuess combined ; as by the hollowness of the long
bones,—their angular form,—their increased thickness and flexures in
particular places, where great strain has to be borne,—the enlargement of
the extremities for the purposes of forming joints, and to which the mus-
cles are attached, lengthening the lever by which these act. 3d. We
have to remark the nature and strength of material in different parts, so
admirably adapted to the purposes which the parts serve; there is bone,
for instance, in one place, ingased in enamel, the latter of which is nearly
as hard as iron, and having the form of Tecth, with the office of chewing
and tearing all kinds of matter used as food. In the cranium, again, bone
is softer, but tough and resisting. In the middle of long bones the bone is
compact and little bulky, to leave room for the swelling of the muscles lying
around it, while, at either end, with the same quantity of matter, it is large
and spongy, in order to give a broad surface for articulation; and in the

(a) The study of the Bones is termed
Ostenlogy, from the Greek setser, a bone, and
Myes, a discourse. The works to be read
relating to Bones and Joints, are referred
1o in Cuﬂpl:fs Diet, titles, Bone and Necro-
5i5. The celebrated modern treatises of Sir
A. Cooper on Fractures and Dislocations,
and of Mr. Brodie on Diseases of Joints,
and DMr, Aberzethy’s third Physiological
Lecture on Bonesand Joints, must be read ;
see also Copeland’s Discases of the Spine,
Wilson on Bones and Joints; Bell's Ana-

tomy, vol. 3, p. 1 to 206 ; J. Lizars' Trea-
tise, part 1, p. 1 1o 152, with W. H. Lizars’
plates; 1 Bost. Ph, 93 te 152 ; Quam’s El.
Anat. 1st edit. 536 to 257, 2d edit. 5610 47,
95 to 195 ; and Park"s Inquiry, 14, 15,
where bones in general, and each bene in
particular are fully considered. As to the
differciees between the Male and FenraleSke:
leton and Bones. see Paris & Fonbd 74 16
83 ; id. 511, and post.
(b) 1 Amott, EL Phys, &c. 229, 250,
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Spine the bodies of the vertebra, each of which rests on an clastic bed of

Sect, L SkEck- intervertebral substance, are licht and spongy, while their articulating
Tox awp Bosks, gyrfaces and processes are very hard,

The Skeleton.

Secondly, Im-
portance of
the knowledge

In the Joints we see the tough, elastic, smooth substance, called carri-
lage, covering the ends of the bones, defending, and, as it were, padding
them, and preventing friction. In infants we find all the bones soft, or
aristly, and therefore caleulated to bear with impunity the falls and blows
incident to their age : and we see certain parts, chrc elasticity is necessary
or useful, remaining cartilage or gristle for life, as at the anterior extremity
of the ribs. About the joints we have to remark the Ligaments which
bind the bones together, possessing a tenacity scarcely equa]lml in any
other known substance : and we see that the Muscular fibres, whose con-
tractions move the bones and thereby the body,—because they would
have rendered the limbs clumsy even to deformity had they all passed
over the joints to the parts which they have to pull,—attach themselves
at convenient distances, to strong cords called Tendons ; by means of
which, they make their effort effective at any distance. These Tendons
are remarkable for the great strength to be found in their apparently
slender forms, and for the lubricated smoothness of thewr surfaces. {L‘}

The Skeleton (from ereheror or sxedw to dry) is the fundamental part
of the living fabric in man as well as animals, inasmuch as it gives form,
solidity, .mp'_,t.lrjrt and means of tenacily to the whole, and constitutes the
substratum to which the other parts are applied. The Skeleton serves to
extend and support the muscles and other parts which would otherwise
naturally fall together in one compressed mass. But this again is consti-
tuted of various parts, which, during life, and even for a considerable time
after death, are conmected by Joints and Liguments ; for otherwise, as in
the case of that defect (sometimes impraperly termed discase of the bones)
Anehylosis. (d) and constituting a soldering union of the joints, would be in
one continuous mass, and weuld be incapable of locomotion. And these
several parts are admivably constructed in different lengths and dimen-
sions, so as to admit of various degrees of motion between the parts.

Bones, then, with their ligamentous connections, constitute together the
passive, whilst the muscles, influenced by the nerves, are the acfive instru-
ments of locomotion. (¢} The summber of these bones vary in the different
ages of life, being gradually reduced by the process of ossification. as in
the instance of the sternum, or breast bone, which, in the infant, is in three
pieces, united only by carfilage, but which in manheod become oae entire
bone. In manhood the principal bores are 197, though, by enumerating
certain smaller bones, they may amount to 260—and this number is made
up by similar bones on each side of the head, as the two ossa parietalia and
the two ossa temporum, and other parts, which we have seen are very
generally symmetrical. (/) The foregoing frontal and posterior views of
the erfcmu present to the eye a view of only the principal bones, with
numeral references, giving the technical and popular names of each. A
full account of sume of the bones will presently be given.

A knowledge of the appearance, situation and structure of the skeleton,
and of each bone, is peeuliarly essential to every surgeon, and to all con-

been abiorbed.

{c) See further, 1 Aroott, El Phys, 241,

{d} From are an absence of), and RUAsE
juice—or as others, though it should seem
incorrectly, derive it from ayuie; crooked ;
sep Cuuptr’s Surg. Lict. . ;I:-rr.l'ryhr.sis.
Anchylosis is the union of twe opposed sur-
faces when the intervening cartilage las

LIt is not strictly a disease,
but a healthy resnlt of previoos discase, for it
proves the bone ilsell to be healthy, or it
would not unite.

(e) Quain's El, 2 edit. 9, 10, 36.

(f) Ante, 35,
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cerned in judicial inquiries, as exemplified in the case of Bowerman, who
was charged with the murder of his child, by perforaticg its skull with an
awl, and which was considered as established by discovering a hole in the
skull, on one side, near the ear, and about three years after the death,
supposed to have been made by a sharp instrument that oceasioned the
death ; and upon which a coroner’s inquest was about to find a verdict of
murder, had not an intelligent surgeon proved, that such hole was an ordi-
nary and natural aperture usnally to be found, and designed by nature, for
the passage of a vein, and which testimony saved the supposed criminal’s
life. (¢) So in cases of doubt respecting the sex of the skeleton of a per-
son supposed to have been murdered, the proof of the peculiar structure
of the female pelvis might remove all difficulty, () Sa the progress and
dimensions of the bones in the fawfus would also tend to fix with greater
certainty whether at the time criminal means were used to cause miscar-
riage, the mother had quickencd, so as to subject the party to capital
punishment under the absurd, but still existing law. (i) And the very fre-
quent actions against surgeons for the unskilful treatment of a fractured
or dislocated bone, establish the great importance on their part, of ac-
quiring a very mizute knowledge of every bone and joint, and their con-
nected museles and tendons, and of their ordinary injuries and proper
remedies.  Sir A, Cooper, in his adwirable work on Dislocations and
Fractures, foreibly illustrates the disastrous eonsequences to professional
character from the too frequent inability of even sowe practising surgeons
correctly to pronounce whether or not a bone has been dislocated or frac-
tured, and w]hich incompetency is usually attributable to their ignorance
of all the particulars of the natural state, and of the varying appearances
constituting deviation from such natural state in cases of injuries, So a
barrister can scarcely with skill examine professional witnesses upon such
a subject unless he has himself acquired at least a general knowledge of
the structure of the skeleton, bones and muscles. (k)

The Bones, with their joints and ligaments, serve to extend, support,
defend, and place in various moveable positions the muscles, or flesh,
and other soft parts of the human frame, which would otherwise, from
their natural gravity, fall into one compressed mass, The Bones have been
termed the Levers, and the muscles and tendons the pullies or cords of the
living frame. ([} The bones enalle us, with the assistance of the muscles
and tendons, and influenced by the nerves and mental volition, to exercise
I.'|'|.|L‘.- power of locomotion. They are generally hard and inflexible bodies,
without contractility, and very little subject to decay, (m) they are con-
sidered as comparatively the most permanent and unchangeable parts

(2} Sce Bowerman's case, 3 Paris &
Funb. 80, post.

{h) Aran’s case, 5 Paris & Fonb. 77,
511, 514, post,

(i) Sec 9G. 4, c. 51, 5. 13 ; Lizars, 109,
559 ; Smith, For. Med, 312 w316 ; 1 Paris
& _Fﬂlﬂ.h 259, 359; and sce post, as to
quickening. The quickening is between
the fourth and fifth month, and at six months
the skeleton of the fextus is usually about
twelre inches long, and the spine five ; and

cated, conteary fo the reporl of his country
surgeon, and being advised it was too late
to attempt @ veduction, he vowed wven-
geance, and indulzed his malice by exhibit-
ing his deformity round the country, and
declaving that Mr. —— might be a good
apathecary, but he woas no surgeon, and
therchy the latter was materially injured,
although in his general practice of a sur-
LY and .:t]miln:car_:,',, he was {'Inilll!llll:r'"
shilful. See also ante, 15, 16, as 1o the ne-

certain other bones are formed after the
Stk menth, Forseth, 423, and post, fully.
(k) Amongst others, he states an anee-
dote of a malevolent countryman having
consulled Sie A. Cooper on the state of bis
shoulder joint, and beingassured itwas disle-

cessity for  being well informed of the
healthy amd natural state _Ur the human
frame,
(1) 4 Goode, 524 ; 1 Bost. Ph, 95.
(m) 1 Bost, Ph. 95.
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THE SKELETON AND BONES,

of the body, and remain undecomposed even for centuries. (n) DBut even
these vary in their consistency and structure at different ages.—Like the
muscles, they are nourished by the fuids, and even material parts destroyed
by a fracture or disease are renewed by the process of ossification, (o)
and small particles are constantly removed, nmi] new materials deposited
in their stead. -

Bones, with regard to their form and size, are very various. They
are either long, or irregularly round figured, short, broad and jfat, or
mixed, (p) and they have accordingly been arranged into clusses, viz. the
long round bones, the broad flat bones, and the short bones—approaching
more or less to the square form; to the first class belong the bones of the
upper and lower extremities ; to the second class those of the skull; and
to the third, the vertebrme. These three kinds of bones differ not merely
in their shape, but in the more essential points of the mode of their
growth and their mechanical structure. They are also distinguished by
the uses which they serve in the animal economy. The long bones are
more immediately adapted for the purposes of motion, either enabling us
to shift our position from place to place, constituting what is termed loco-
motion, or to act upon other bodies that are contizuous to us, as is espe-
cially the case with our hands and arms. The flat bones obviously serve
for the protection of the soft parts; while the third class of bones are
usually llmmd in those organs where it was necessary to unite in the same
part a considerable degree of strength with the capacity of free motion. (g)

The long or cylindrical bones belong in general to the parts intended for
locomotion ; each long bone presents a body or middle, and two extremi-
ties; the shaft or body in tlllc centre is round and eylindrical in some,
prismatic or thrne-sidm{ in others, but somewhat bent or twisted on its
axis, so that the direction of its upper end does not correspond with that
of the lower end. The external part is an osseous shell, with cancelli
projecting inwards. The internal canal is circular, and is intended not
merely to lodge and protect the medulla or marrow, but it greatly con-
tributes to the strength of the bone upon the general well-known principle,
that if there be two cylinders containing the same quantity of matter, and
of the same weight, and one be solid and the other hollow, the power of
resistance of the latter is greater than that of the former, owing to its
greater diameter. (r) We observe the same principle in the composition
of the hollow bones of birds, and even in their quills ; and the application of
this certain principle, as regards hollow bones, has led to the adoption of
hollow masts of ﬂlhips, and hollow tubes of metal, which are stronger than
the same quantity of metal as a solid rod, because its substance, standing
further from the centre, resists bending with a longer lever ; hence pillars
of cast iron are generally made hollow that they may have strength, with
as little metal as possible. (s) DBy this conformation these bones, without
being inereased in weight, afford a more expanded surlace for the attach-
ment of muscles or flesh, and require an adequate degree of lightness, to-
gether with sufficient superficial extent, which are important requisites in
what may be considered the passive organs of locomotion. Some of these
long bones, especially the tibia, are peculiarly subject to mortification, (t)
perhaps because they ave further from the heart than the femur. When

(n) 1 Bell's Anat. 2; 1 Liz. Introd. 1; {r) This is a doctrine applicable to all

1 Bost. Ph. 93. E}'illlldi.‘rS, 1 Liz Introd. 1 ; Quain’s El. 58,
(o) Ante, 42, 43; and post. 2d edit. 38 ; 5 Goode, 3351 ; 1 Bost. 106;
()} Quain’s El.38; Lizars, 116 to 118; 1 Amolt, EL Phys. 211.

1 Baost. 96, (s} 1 Arnott, EL. I'hys, 211 to 213,

{7) 1 Boat, 95, 97, (1) Liz. 123,
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fractured, these long bones quickly reunite by callus, in a manner here-
after explained, when fractures will be considered. ()
The short irregularly round figured bones are usually situated in parts in

59

CHAT. TI1.
Seer. 1. SsELe-
ToN ANDBoxEs.

which solidity and firmness are required to be combined with freedom of The Short

motion, as in the carpus tarsus and vertebral column. Their external
conformation is necessarily influenced and determined by that of the parts
into whose composition they enter, and as they are intended to co-operate
in certain common functions, they present a number of articulating sur-
faces, prominences and depressions suited to their mode of adaptation and
mutual connection. These in general consist of a spongy structure, en-
cased in their osseous shell, and of which also the extremities of all the
long eylindrical bones consist.(x) These bones, or parts of bones, are
peculiarly liable to caries or wlceration, but not to necrosts or mortification,
nor to exfoliafion. The caries in these bones is to be treated differently,
according to the nature of the ulceration. (y) Dislocations of these spongy
bones rarely oceur ; and if in the upper part of the spinal column, as in
the atlas or dentata, they are commonly combined with fracture, and are
almost inevita‘ul:,r fatal. Their fracture is usually transverse, and they
seldom rennite by osseous union, but, as it is said, generally by ligamentous
union ; and some contend that they reunite by cartilaginous reunion ; ()
but according to the better opinion, that is an error, because cartilage is
never reproduced.

The third elass, or flat bones, are principally these in the cranium or
skull. (¢) These are dense and compact, and usnally consist of two tables,
one under the other, and the exterior of which is thicker, the interior
more dense, and denominated the vitreows table, and between them there
is an intermediate spongy substance termed Diploe. (b) They present two
surfaces, one convex and the other concave, which conformation, by giving
them an arched form, increases their power of resistanee, and affords ad-
ditional security to the organs they inclose. T'he bones of the pelvis also
come under this denomination. (¢)

The fourth, or mived deseription of bones, are so irregular in their form,
as not to be properly classible under either of the other heads.
these are situated along the median line, as the Sphenoid and Ethmoid

bones. (d)

The surfaces of bones in general have ewinences and depressions: the
former constructed for numerous purpoeses and uses, as for articulation,
or for insertion of the tendons, or adapted to the form of the surrounding
muscles ; (¢) as in and near the centre of the humerus the bone is small,
and the surface adapted to make room for and receive the swell or belly
of the muscle, when the fore or lower part of the arm is raised to the

head.

The general opinion amongst modern anatomists respecting the struc-
ture of bone and its porosity, and the manner in which its membranous part

(1) 1 Liz. 119 to 122. ;

(x) Liz. 116, 117 ; Quain's EL 39, 24
edit. 38.

{v) Liz. 116 to 118,

{z) Lie. 116, 117. How to lreat a frac-
ture of these bones, see Sir A. Cooper on
Dislocations, and Liz. 117, in notes.

{a) Quain’s EL. 39, 45 ; Liz. 45, 46, 124 ;
as to these, see post, Head and Brains, and
a3 to the Diseases wore particularly affect-

ing them, Liz. 46.

(b) Liz. 46 ; Quain’s EL. 43.

{¢) 1 Arnott’s EL Phys.

() Quain’s EL 539, id. 2d edit. 39. The
occipital is also there instanced, but that
bone is not a good instance, for it in every
respect corresponds with the other cranial
bones.

{E‘}I Qunin's EJI "H:':- ‘iIJ d Editq ﬁg}
1 Loat. F'h. 99.
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The Flat Bones.

The Mixed
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is arranged, is, that, like the soft solid, it is essentially composed of fibrous
leminee or plates, which are so connected together as to form by their in-
tersection a series of cells analogous to those of the cellular texture or
tissue, and in which the earthy particles are deposited. ()

The composition of bone is made up of several elements, viz. a cellular
base, or simple membrane (before deseribed), in the areolae of which is
:lepnsued a peculiar earthy salt. (g) The principal constituents are gela-
tine, cartilage, and phosphate of lime; the gelatine and cartilage constitute
the animal property, and the phmphmt of lime the earthy. (h) These con-
stituents may be separated, so that each may be examined by itself. Bone,
shell, cartilage and membrane, in their nascient state, are all the same sub-
stance, and originate from the cuagnfﬂbfe lymph of the d'aiur:d', which gives forth
gelatine, and produces bone by secretion, though it does not contain albu-
men ; (i) membrane is gelatine, with a small proportion of albumen, to give
ita certain degree of firmmess ; carfilage is membrane, with a larger propor-
tion of albumen, to give to it a still greater degree of firmness ; and shell
amd bone are L;tl‘IilE*‘FL" hardened and rendered solid by the insertion of lime
into their interior ; in the case of shell; the lime being intermixed with a
small proportion of phosphorie, and a much larger proportion of carbonic
acid, and in the case of bone, with a small proportion of carbonie, and a
inuch larger of phosphoric acid. () Healthy bone should, it is said, con-
tain more than half of the carthy matter, and if not, it will be too flex-
ible. (1

The two following are stated to be the results of experiments and
analysis. ()

Fourcroy and Vauguelin. Berzelius.

Ammal matter . . . . H1.0 Cartilape’ ol srdin s nl S IBeiEY
Phosphate of Lime . . . 37.7 l!lm}:l \ esaels i Lo tia e BlElS

Carbonate of Lime 100 Floriate of Lime. . . . 2.0
Phosphate of Magnesia ., . 1.3 l’lmﬁ[:h:ttu of Lime . . . 51.09
e Carbonate of Lime . . . 11.80
100 Phosphate of Magnesia. . 1.16

Soda, Muriate of Soda and
Water .0 0 L0 e
100

The general results of these analysis serve to show that the fibrill=e,
into which bone may be divided by maceration, consist of a cellular tissue,
containing in its areole a quantity of carthy salts. It is hence obvious,
that if the earthy and the animal parts of bone do not bear a proper re-
lation to each other, the bone must be improperly tempered and un-
adapted to its office ; and that if the earthy or calcareous part be deficient,
its substance must be too soft and yielding, and tend to produce that
defect or discase called Pariosti Flexilis or Mollities ossium, or too great
flexibility of bone; and that if; on the other hand, the animal ]mrt be
deficient, or the calcarcous part in excess, it must lose its cohesive

o 45; 1 Liz. Tntrod, p. 1, 2, &e. 104; 1

( f) 1 Bost. Ph, 102,
Eell's .r’!.l.'l nt. I'J{r, 3 Paris & Fonb. 7.

{g} See 1 Bost. 100 to 112 ; Quain's Ll

2d edit. 41, &c.

(k) 1 Bost. Ph. 103,

(i) Ld. ibid. and ante, 20, 21,

(k) 1 Bost. 101 to 110; 5 Goode, 351,
552, 545, 349, 555, 336; Quain's EL 435,

(1} 5 Guode, 355.

(m) See a description of the process to
analyze, 1 Bell's Anal. 596 ; Quain's ElL
44,



THE SKELETON AKD BONES.

power, become brittle and apt to break, and produce that defect or
disease called Parostia fragilis ov Fragifitas ossiuimn. (n)

The knowledge of these defects leads to a peculiar treatment of each
with respect to diet and other vemedial measures; (v) and though it is said
that the earthy property of lime is supplied and continued without regard
to the nature of the food, or of the soil or country where the party re-
sides, (p) yet, when the bone is too brittle, an unhealthy condition of
the osseous system is thereby indicated, for which sea air, tonics, with
the use of acids and a generous diet, are recommended ; (¢) and when,
on the other hand, the bones are too flexible, perfect quiet, with a plain
unirritating but somewhat generous diet, and tonie medicines, are re-
commended. (7)

Gelatine, we have seen, is a cluey matter, being the lymph of the
blood. (s) Cartilage is the silvery white semi-transparent but dense and
solid substance, which covers the articular ends of bones, entering into the
formation of joints in the fresh state, and which would otherwise rub
against each other, or it is interposed between bones, as between the ver-
tebrae and ribs, and which, as man advances in age, gradually become
in a degree ossified, but which still exist in the hardest bones, and con-
stitute their basis, and from which the gelatine and phosphate of lime
may be removed; and this substance is provided with nerves, arteries,
veins, and lymphatics. But it has been considered, that in joints, the
cartilaginous surface does not secrete any synovial fluid; (¢) and we have
seen, that it is the general opinion that cartilage is never reproduced. (i)
In adult age, the earthy portion or phosphate of lime preponderates, and
the bones are of a whiter colour, and they are then more brittle, and
when fractured, unite more slowly than in youth. ()

Medulla ox marrow is found even in the most solid portions of bone.
It serves to moisten the bones, and thereby gives them strength. (y)
This does not begin to be secreted until after birth. The constituent
principles of marrow are found to be the same as other fat substances,
ViE. 05, water, and subacic acid, (z) In infancy, being interspersed with
numerous blood vessels, it appears like a red jelly, afterwards, towards
maturity, as the blood vessels therein decrease, it appears yellow, and in
old age is of a decp yellow colour, and of a thicker consistence. It is more
solid and yellow in males than in females.(¢) In consumptive diseases,
the medulla isabsorbed by the lymphaties, but is soon deposited again if
the constitution resume its healthy functions; it does not appear to
be subject to idiopathic diseases, but is only changed when the bones are
-aﬂ'er:tm{ at the same time. (b)

Besides the marrow which oceupies the central cavities of some of the
larger bones, the pores and cancelli of the bone itself contain a kind of
vily matter, which has been thought to differ from marrow merely in

being more fluid. (¢) It is conjectured, that the marrow and the oil of

bones serve the same purposes in the animal economy with the other
oily secretions. (d)

(n) Iﬁdﬁmd e, 531, 532, the proportion of lime in old age, 5 Goode,
(o) Id. 335 to 540. 397.

{p) Id. 550. (y) Liz. 107, in notes; and Quain's EL
g 1d. 3535, 48 ; 2d ed. 28, 29 ; but see 1 Bost. 112,
(r) Id. 539, (=) 1 Bost. 110; Quain's EL 24 ed. 20 ;

{? Ante, 26, 27 ; Quain's El, 2d ed. 21, 1 Liz. 107, in note,

(t) Lizars, 104, note; 3 Par. & Fonbl. () Id. ibid. ; and sce 2 Par. & Fanbl. 21,
76; Quain’s El. 2d ed. 34 ; see post, asto 94,
cartilage. (I} 1 Liz. 107, in note,

{u) Aute, 59, {e) 1 Bost. 110,

() Lizars, 112 ; 3 Paris, 73,76 ; 5Goode, (d) Id. 112.
331, 332; Quain's El. 2d ed. 35. As to
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THE SKELETON AND BONES.

Bones, in their most perfect state, possess but very few blood vessels, com-
pared with other parts of the human frame. (¢) They are, however, sup-
plied with some arteries and veins (/) for their growth and nourishment. (g)
The bones, in infancy, are formed by the arteries, and modified parﬁ:,r
by the periosteum and partly by their elaboration through the gelatinous
and cartilaginous substances: (4) but as they advance gradually towards
completion, the vessels which enter their structure become obliterated,
and the bones hecome more and more dependent on the periosteum for
osseous nutrition. (2)

It has been observed, that no absorbent or secreting vessels have been
discovered in the bones, but that it is certain that they contain them from
other effects, viz. the gradual removal of old ]}nrticlcs and (lelmgit of
new, which it is known take place, and which ean be attributed to no
other cause, as in the instance of bones of animals fed upon madder root,
which become thereby coloured. (k)

It has been said, that when bene is in its most perfect state (that is,
when most ossified), it does not seem that any nerves are sent to them,
and that bones are consequently devoid of seasibifity ; () others state,
that although they have but /lftle sensibility, still they possess some
feeling. (m) It is generally admitted, that when bones are the seat of
disease, they become exquisitely painful, and this is accounted for on the
ground that the sensation arises, not from any nerves actually sent fo the
bone itself, but from its inereased bulk (attributable to its inflamed state),
and its unnatural or unhealthy firmness of texture, distending and pressin
upon the nerves, which are distributed upon the contiguous parts ; nnﬁ
this we have seen takes place with respect to diseased membranes of all
descriptions. (#)

Dr. Bostoek inelines to think, that every part of the bone i3 possessed
of vitality, and that even the phosphate of lime, while forming a part of
an organized body, is alive, because the bone is so generally. (o)

The bones are invested or surrounded throughout (exeept at their ar-
ticulating or joining extremities) with a vascular membrane called the
Periostenm (from wepe about, ogreor the bone), and of which some con-
tend there is an erternal and an infernal periostenm ; S 7) but the latter
has been disputed. (p) The internal periosteum of the long bones in par-
ticular, it is insisted, is concerned in the reproduction of bone after ne-
crosis or mortification. (¢) In the latter part of life, when the blood
vessels in the bone have become obliterated, the periosteum affords os-
seous and appropriate nutrition to the bones, (r) and it has been con-
sidered as the exclusive organ of ossification. (s) The periosteum also
gives attachment to tendons, ligaments and muscles. (¢)

Of all the systems of organs, the vsseous is that which in the ordinary
course of nature arrives lafest at its full period of development and per-

{m} Liz. 115 to 116.
(u) 1 Bost. 128 to 130; id. 56, 37;
ante, 25, 26, cellular tissue.

() 1 Bost. 17B.
() Liz. 179. The spinal marrow has

been treated as an exception; buot one

donbtedly the spine has arteries.

(&) Liz. 113 to 146 ; 1 Bost. 124,

(1) The formation also, like all other se-
cretions, is influenced by the nerves,

(i) Liz. 116.

(k) 1 Bost, 128, 199 ; Liz. 113 to 116.

(1) 1 Bost, 128 ; id. 36, note 4; id. 95.
Hut it iz well established, that all seeretions
are under nervous influence, and semble
therefore the bones.

{o) 1 Bost. 131 ; and see post, 64, 65

(p) Liz. Introd, 2, and p, 114, 108, 109;
1 Bell's Anat. 27, 28, 399 ta 401 ; Quain's
EL 48; 2d ed. 31.

{q) Liz. 105.

{r) Liz. 116; Coop. Iict. tit. Fracture,
S0, :

(s) Coop. Dict. tit. Fracture, 500.

{t) Quain's El. 2d ed. 31, 52.
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feetion, the progress of ossification not being fully completed in all the
different parts of the skeleton until about the sixteenth or eighteenth
year, (u) and sometimes even later. (r) The progress of the growth of
bone in the fwetws being practically of very considerable importance, as
well surgically as in numerous judicial enquiries, will be hereafter more
particularly considered. (y) : I_t may here sul‘licq to state that the ossific
proeess runs through three distinct states or conditions, viz. the mucous,
next cartilaginous, and finally that of solid bone. (z} Though these
succeed each other regularly, it would be a mistake to suppose that the
mucons becomes hardened into cartilage, or the latter solidified into bone,
by any process similar to transformation. The change is gradual, co-
inciding, in some measure, with an alteration in the mode of nutrition in
the part, in consequence of which bene is from time to time deposited
in place of cartilage. (¢) Like other parts of the human frame, bones
ossify and increase from the external circumference towards the centre,
and not from the centre towards the surface, (0) though we have seen
that there are exceptions, especially on the eranial bone. (¢)

The progress of ossification in cases of fracfure and diseases of the
bone, will be more properly considered when we examine the treatment
of fractures and dislocations. (d)

he power which the constitution possesses of repairing hones when
accidentally injured, is perhaps more wonderful in its operation than that
which ﬂriginalfjr produced them, as it exhibits, in a remarkable manner,
that mutual adjustment of the different corporeal actions, and the adap-
tation of it to fortuitous circumstances, which distinguish the living animal
machine from all mechanical contrivances. Not only do we find that if a
bone be completely divided, the fractured ends are quickly cemented to-
gether and rendered as firm as before the injury; but even after a con-
siderable portion of the bone has been removed, a new portion is ac-
tually generated to supply the deficiency. (¢)

It is now generally understood, that the process by which bone is re-
paired, is very similar to that by which it was originally produced; the
arteries of the divided bone throw out a soft matter called lymph or
coagulated albumen ; this becomes gradually converted into cartilage, or
rather, perhaps, is replaced by it after being itself’ previously absorbed.
The earth of bone is then deposited in this cartilage, and the cartilage
itself is then gradually removed by the absorbents: but the immediate
cause by which this change is effected seems unknown. (f)

Like all other organized parts, we have reason to suppose that every
pertion of bone is connected with both the arterial and the absorbent
system, and that in process of time each particle is removed and fresh

ones deposited in their place. (g)

Bones are subject to various defects and diseases. The defects are, mis-
ossification, which is of two descriptions, viz. 1st, parostic fragilis or too

(u) 1 Bost, 112, 8c.; Quain’s EL 2d ed.

() Quain’s El. 45, 46 ; 3 Par. & Fonbl,
75,76 ; and see 3 Bost. 577,

(uy) Post, Chapler on the Distinction of
Sexes, &c.
H%a-} Quain’s EL 2d ed. 44; 1 Bost. 128,
{a) Quain's EI. 45, 46 ; 2d ed. 44, 45;
3 Par. & Fonbl. 75, 76.

(b) Quain’s El, 22, 25; but sce ante,
58, 50,

2:) Arte, 58, 50,

d) See Sir A. Cooper on Dislocations

and Fractures; Coop. Surg. Dict. tit. Cal-
los, 282 ; and tit. Fractures, 498 to 502
and post, of Fractures,

(e) 1 Bost. 123, 126 ; and see ante, 49,
435, as to the continual renewal of paris;
and see the paculiarity that in seme pregnant
women callus will not form until after their
dEIi?t?', and will then proceed regolarly,
5 Good, 13 ; post, 66, note (r).

() 1 Bost, 126, 127,

{g) 1 Bost. 125, 126, 198, 129; ante,
42 5 and supra, note (d}, (£).

(k) It will be chserved, that in the con-
text, the phrases adopted by Dr. Goode, in
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aveat brittleness, (i) or, 2d, parostia flexiles or mollities ossiwm, being too
great flevibility, (k) or, {1 benes may be changed into a fleshy substance
called osteo sarcoma {ﬁ om ogreor and copl flesh) and which alw ays origi-
nates in the periosteum. () So there may be confortions of bone, (m)
which is either eyrfosis rhachia, volgarly c: led rickefs, and -::hmﬂ:, aﬂcctmw
children, (n) or cyrfosits cretinismis or cretinism, also constituting a contor-
tion of bene, and usually combined with mental imbecility. ()

A third defect or disease is termed anchylosis, or a_junction of the joints,
as if they were soldered together, and destroying the power of loco-
motion. (p)

Fourthly, is a local defective ossification in some of the vertebrae, and
a fluid sts.r_-]]]ng most cuunnm:l:.f situated over the lower lumbar vertebrae,
called spina bifida. (g) This is merely defective union of the two {mslrc
centres, forming the spinous process of each vertebrz.

A fifth irregularity is osthexin or osthery, from the Greek ooreor and efon,
“ a bony habit,” and which is an undue ossification of the soft parts, and
when they become indurated by a superfluous secretion and deposit of
ossific matter. () In this disease, the earthy property is foo ﬂhl,mduntl}r
generated and not sufficiently carried off'; whereas in the pﬂl‘ﬂﬁhﬂ. Hexilis 1t
was too deficiently supplied. (s) ih]s is of two deseriptions, viz. first,
osthexia infarciens, which are ealculous coneretions of ossific matter de-
posited in nodules in the organs of and formed in the kidneys and bladder,
and sometimes in the substance of the brain, or in the Iung&, and in the
substance of the breast, &e. and which sometimes oceur n the decline
of life: (¢} secondly, osthexia implexia or ossific matter, deposited in con-
centric layers in the tunies of vessels, rendering them rigid and un-
impressible, as an ossification of the aorfe or other large arteries. ()
The arteries of almost any part of the body may deposit bony matter,
however soft and flexible may be the structure in which they ramify.
We have bony deposit in the kidneys, in the fibrous membrane of the
brain, or even in its substance in the tendons, and very generally in the
arteries of old persons, rendering them rigid and incompressible.

The diseases of the bones are either general, which may affect all, or
pecultar and confined to some bones. When bones are labouring under
disease they exhibit very unequivocal marks of wvitalily ; being subject to
affections which are prcclsc!y similar to the inflammation, swelling, and
suppuration of soft parts, making allowance for the diffevence of their
mechanical structure. And although healthy bone is insensible, yet in
some of its diseased states it becomes e:-.qmaltdj,' painful ; smcl in this case

his excellent comprehensive work, in de-
scribing the disenses of bone, have been
adopted; but it is fit to intimate to the
stpdent, that some of these are pow ob-
jected 1o by some eminent surgeons as
not strictly professional.  The diseases of
bone, as distinguishable from  defects, are
in general similar to those of s/t prarts. In-
ﬂnuimu!:-m. lermlrmtmg vither in abscess,
uleeration, or carvies, in secrosis or mortifi-
cation, or in depogit of bone, called thicken-
ing, when in the walls or medulla, or ex-
asfasis or growlh from the surface, fragilitas
osseum, mollities osseum, rachitis, Lat]l. of
which may be copgenital, the latter gener-
ally so.  Osteo sarcoma is a growth from
Lone, partly boney, partly of a bard, whitish,

firm, flesh-like substanee, or rather like
Ernllr: :
(i) 5 Goode, 5531 ; Liz. 127 ; Coop. Surg.

Diet. vit. Fragilitas Ozsinm, p. 540,

(k) 5Geoode, 531,554 ; 1 Liz. IL'.J ; Coupe
Sure, Dict, tit. Mollitices Dmum. E-ﬁ.:.

{1} Coop. Surg. Dic. tit. Osteo Safcoma,
q'll.“' -

(m) & Goode, 541,

() 5 Goode, 341, 342, 4 id. 556, 538;
Lir. 126; Coop. Surg. Dict. tit. Rachitis,
1013, and tit, Rickets, 1019 ; see the re-
ey, 5 Guoode, 548 ; and as to the vertebral
colummn, see 4 Goode, 337,

(0} 5 Goode, 541, note ®, 543, 352,

(p) Ante, 56, n. (d): 5 Goode, 3635;
Liz, 197 ; Luu;h Surg. Dict. (it :".11:.11_1. -
iosis, HJB. ;

} 5 Goode, 411 ;, Cuup. Snrg. Diet. it
Spina Bifida, 1054,

{7) & Goode, 356.

{s) Id. ibid. ; and supra.

(L) 5 Goode, 558.

() Id, 559 te 565,
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it may, we have seen, be presumed that the sensation arises not from
any nerves actually sent to the bone itself, but from its inereased bulk
and firm texture distending the nerves that are distributed upon the con-
tiguous parts, as takes place with respect to dense membranes of all
descriptions. (x) Should the health of the patient thus affected, suffer by
the combined effects of the disease and long confinement, it may be desir-
able to bring the disease to a crisis by artificial means, viz. that of cutting
down on the bone and sawing away the diseased or dead portion,

The same general observations with respect to the nature of their
Diseases, will apply to the bones as to the cartilages and the tendons. (y)
They are principally carics, necrosis, cxostosis ; and when the bone is in-
flamed, the action terminates either in resolution, exfoliation, necrosis, or
caries, (z)

Caries is uleeration of bone, and this ulceration is found to vary or to
present different types in precisely the same manner as the soft parts;
viz. there is healthy ulcer, and healthy caries, indolent ulcer and indolent
caries, &e. (@) This more frequently affects the spongy bones, such as
the vertebrae. When it affects the body of one of the vertebrz, or one of
the bones of the carpus or tarsus, it generally also affeets the contiguous
one. The TreEaTMENT, if it be a healthy desecription of caries, is
that of simple dressing ; when indolent, stimulating dressing and slight
pressure by bandage ; when irritable, anodyne fomentations and poul-
tices ; (#) when inflammation has subsided, and no other means exist of
procuring a healthy termination to the disease, then amputation may be-

come necessary. (¢)

Necrosis is a mortification of bone, and this more frequently attacks the
long eylindrical dense bones, and especially the Tibiz, (¢) and which bones
we have seen are seldom affected by caries. It never affects the ribs,
although their structure resembles the other bones subject to that
disease. (¢j In the TREATMENT, the dead bone is to be left as long as the
health of the patient will permit, for the purpose of being either exfoli-
ated or absorbed. ( 1)

New formed parts, such as callus, readily admits of being absorbed, and
hence, when formerly there have been broken bones, ulcers will sometimes
destroy the callus of old fractures. (g)

Exostosis has been defined by one of the ablest anatomists and sur-
geons of the present time to be a disease of bone consisting of the heap-
ing up of new spongy ossific matter from the surface of apparently healthy
bone. These tumors sometimes acquire an enormous size, and on exami-
nation appear like large fungous growth of bone, destroying all trace of
the form of the bone from which they grew. The same disease in the
horse is called a splint. (/)

{z) Ante, 25, Dict. 55, 476, 890, tit, Necrosis, and tit.

(y) 1 Bost. 129, 130, and post,

(z) Lizars, 31,32 ; 1 Bost. 129,

(a) 1 Good. 57, 63 ; 2 Good, 485, 500,
514. Lizars, 118; Cooper’s Surg. Dict.
tit. Antrum, 189, tit. Caries, 297 to 502,
and tit. Vertebraz, 1294,

() Td. ibid. and Liz. 118.

(c) 1 Liz. 118, 119.

(d) Lizars, 121, 125, 3 Good. 486, 495
to 496, 500 ; 5 Good. 334 ; Cooper’s Surg.

Spina Ventosa, 1042,

(&) Lizars, 13.

(f) Liz. 123, and see numerous authors
referred to in Coop. Dict. tit. Necrosis.

(2) See Coop. Dict. tit. Ulcers, 1151.

(4} See also the definition in 1 Good. 57,
69 5 Cﬂup. et 55, 464 ; Liz. 46, 47, and
124 ; see Tumours, 5 Good. 310 to 550, and
Lizars, 124, 125, but thatin the text is pre-
ferable.
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Spine Ventosa (a term nearly obsclete among medical writers,) is a
disease of the long bones, attended with a formation of matter in, and
absorption of the medullary cavity, and thinning with extension of the
walls. It is occasionally confounded with 2 somewhat similar change in
the bone which oceurs in white swelling. (7)

The injuries to Bones are principally fractures, and those to Joints ave
usually dislocations ; (k) but they are not unfrequently composed of both.
Fracture is the actual separation of one part of a bone from the other,
whilst Dislocation obviously signifies the separation of the parts composing
ajoint. ({) The Fertebrer, and the bones of the ecarpus and tarsus,
and other irregularly round figured bones, which consist of a spongy
structure, incased in a thin osseous shell, are, on account of their
situation, seldom dislocated, they being so strongly connected by muscles
and ligaments ; () but they may be fractured, and are usually so trans-
versely. (m) If the Atlas, or either of the cervieal vertebrae be disloeated,
it usually instantly occasions general paralysis and death. (#) The Sternum,
or breast bone, also, is never dislocated, but is subject to fracture. (o)
The Ribs are particularly liable to a splintering or comminuted fracture. ( p)
The Fertebree, and other hones first veferred to, seldom unite by osseus
junction, but generally by cartilaginous or ligamentous union, or by
both. (4) The dense bones when fractured form a strong bond of union,
and their torn vessels pour out a superabundance of bony matter. (q}
But the subject of fractures and dislocations and their treatment will be
more properly considered hereafter. It is a remarkable but well esta-
blished fact, that all the powers are frequently so devoted and applied in
the support of the growing feetus thata broken bone ina pregnant woman
will sometimes not, during her pregnancy, secrete any callus, and con-
sequently will not unite till after child-birth, (#) but this result is by no
means universal.

The number of bones differ according to the age at which the enumeration
15 taken ; for at maturity and s.uhsequantl:-,r many bones, apparently several,
are so ]mned by ossification as to become one. The whole skeleton is sup-
posed to contain 245 bones, or according to Dr, Bostock, 260 bones, (£)
or, omitting the mere small aceessory bones, then only 197 bones, (u) viz.

=

the head, face and tongwe and larynz sixty-seven, including the thirty-two

teeth : the fruntk, cmlt:unmﬂf the s.pmﬂl column, thorax and pelvis, fifty-
four. Each wupper exfremity, consisting of the shoulder, arm, forearm,

(i) See also the definition in Lizars, 125;
3 Good. 505 ; Coop. Dict. tit. Epina Ven-
tosa, 1042, and tit. Exostosis, 464,

(k) Some of the most celebrated authors
speak rather vaguely of Dislocations. A
dislocation can only be an LII_]I.'II-‘:. to uJﬂthl,
and not to the bene itself, and it is an injury
only to that part of the joint most distant
from the trunk. There is no such accident
as dislocation of the hip, though the most
emirent surgeons speak of it Itis a disloca-
tion of the _femur from the acetabulum, Both
when united form the joint, TPerbaps the
proper definition of the term Dislocation
is, the digplacement of the parls composing o
Joint.

(!} Secauthors referred to in Coop. Dict.
l.it. Dislocation and Fracture.

{m) Lizars, 9, et id. part ix, p. 48; 5
Good, 561,

(n) 3 Paris, 51, 52.

(o) 1d.; 1 Lizars, 14, and Coop. Dict.
tit. Dislocation.

(p) Liz. 15.

{g) 1 Lizars, 117 ; Coop. Dict. tit. 1is-
loecation, and tit, Callus,

{]":' -;I} G’ﬂ-ﬂdp 1.5-

{£) Lhave taken some of the following de-
seriptions from Bell um‘lniiium:,-',]_}r. Quain’s
El. 2d edit. ; Dr. Arnott, El. Phys., and some
from a skeleton before me ; but principally
from Dr. Arnott, whe so clearly explains
overy suhjum on which he attempts to ob-
SRV,

(t) 1 Bost. 96 ; Seemmering, Corp. Hum.
Tab. if. 12; Boyer's Anatomie, tom. 1, p.
12 ; Muonro’s Qutlines, vol. 1, 12 ; GQQuain’s
El. 2d edit. 57, 58, 96.

{u) Quain's El. 2d edit. 96.
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hand, fingers and thumb, thirty-two ; and each lower extremity, containing CHAP. IIL

the thigh, leg, foot and toes, thirty bones. Thus in the Head the Cranium
contains sixteen bones, eight being of the head, and eight of the ear ; the
face, forty-six bones, including the thirty-two teeth. (v) In the trunk,
the spine contains twenty-four bones or vertebrae, the first nearest the
head, called the Atlas, which supports the head ; the second vertebrz,
termed the axis, because it is the pivot on which the head turns, or den-
tata, from its tooth-like process, by which it is fixed by ligaments to the
base of the skull ; (x) the thorax, twenty-six bones, viz., the two parts of
the sternum or breast-bone (united in one at manhood), and the twenty-
four costz or ribs; the pelvis, where the real spine terminates, and of
which the hip bones form the sides, four bones, viz., the os sacrum (which
is a spongy bone, like the vertebrae), the os coceygis, and the two ossa
innominata. (y) In the upper extremity the projection of each shoulder is
formed by two bones, each upper arm contains one bone, each forearm two
bones, and each hand twenty-seven bones, viz., each wrist eight bones, five
metacarpal bones, and the fingers and thumb fourteen bones. In the lower
exfremify each thigh contains one bone, the femur ; each leg three bones,
viz., the Tibia, fibula and patells ; and each foot twenty-six bones.

But besides the above 245 hones, there are some other small bones,
viz., the ossa Sesamoidea, which vary in size and number in different
persons, and are usually situated at the roots of the thumb and great toe,
and the ossa triquetra, or wormiana, which are small bones, varying in
size and number, and oceasionally found in the line of the sutures in some
skulls.

The following tables and maps of the skeleton give the number, names
and situation of each bone. -

(v} It is part of the duty of a surgeen in (2} See Park's Inquiry, 20.
the army to cxamine the tecih, for bad {n) As to a distorted Pelvis, see 1 Paris,
tecth, or loss of them, disqualifies a soldier 272, 974,
from biting off the end of the cartridge, G.
Smith, 441,
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TABLE OF THE BONES. (z)

 Craniom, 16 Bones, viz,
Head 8.
Ears 8,

Face, 46 Bones, viz.
4 6 Pairs

2 Single Bones
22 Teetl

Tongue and Larynx,
3 Bones
.
f i
Spine, 24 Bones

Thorax, 26 Bones .. ..

L Pelvis, 4 Bones ......

Arms, 2 Bones.. oo .. ..

L Hands, 54 Bones......

2
Thighs, 2 Bones ......

Legs, 6 Bones ...v v

.q

Ll"ﬁe!.ﬂﬂ Bones...ouss

Shoulders, 4 Bones .... -

Fore Arms, 4 Bones .., §

~ 1 Os Frontis
2 (Ossa Parietalia
1 Oceipitis
2 Alalled
2 Inci ;
2 (ssa Orbicnlana
2 Stapides

4 2 0ssa Tempo-
rum, containing

1 Os Fthmoides
L 1 Os Spenoides
[ 2 Ossa Maxillaria Superiora

2 (dzsa Nasalia

2 Ossa Lachrymalia

2 (ssa Malarum

2 (ssa Palatina

2 (Osza Turbinata Inferiora

1 Os Vomer

1 Os Maxillare Tuferins

& Inecisores
32 Dentes or Teath, ) 4 Cuspidati or Canini
consisting of 8 DBicuspides

b 12 Molares
1 Oz Hyoides
1 Thyroid bone
1 Cricoid
2 Arytlenoid

§ 24 Vertebra, mn-f
sisting of

7 Cervical
12 Ddorsal
l_ 5 Lumbar

2 Hones of the Sternum
24 Coste or Ribs, .

consisting nn} g g;?j}
each side of ..

2 Ossa Innemina-¢ 1 Os Tliom
g ta, each divided? 1 Os Izchium
RO e - 1 Os Pubis

1 Os Sacrum

1 Ds Coceygis
{ 2 Clavicul=

2 Scapulw

2 (ssa Humeri

E False Spine

2 Ulna 2 Dssa  Naviculana or
¢ 2 Radui Seapholdea
2 (ssa Lunaria
(" 1G Bones of the Y 2 Ossa Cuneiformia
f:.'n'pi or Wrists 2 s=a Pisiformia
2 Ossa Trapezia
- 2 Dssa Trapezoidea
2 Ossa Magna
2 Ossa Unciformia
10 Pones of the Metacarpi
28 Bones of the Phalanges or Fingers
2 Os=a Femorum
2 Tibi=
2 Fibule
2 Patelle or Rotuls
2 Astragali
2 Ossa Caleum
2 Dssa Cuboidea
{14 Bones of the | 2 (Ossa Navieulana or
Tarsi or Insteps Seaphoidea
& O e 2 In}ema.l
< § R 2 Middle

Y
I 10 Bonesof the Metatarsi
28 Phalanges of the Toes

(=) See the two Plates of the Skeleton, and mest of the principal Bones, with their names, ante, 54, 55.
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Each bone is treated of separately in the different works on anatomy, as
in Bell's Anatomy, 1 vol. page 1 to 203 ; Lizars, 1 vol. page 1 to 153 ; in
Quain's Elements, 36 to 143, and 237, id. second edition, 23 to 195, In
these works a very particular view of each bone with the attachments of
Muscles and Lizaments to each, is very fully and separately considered.
In examining the Head Nerves and Nervous System we shall hereafter
consider the bones of the head more particularly.

Particular Bones.

The Craninm or Skull, is described by Ddr. Arnott as an instance of the
arched form answering the purpose of giving strength. (z) The brain in
its nature is so tender and susceptible of injury, that slight local pressure
disturbs its action. Hence a solid covering like the skull was required,
with those parts made stronger and thicker which are most exposed to
mjury. An architectural dome is constructed to resist one kind of force
only, always acting in one direction, viz. that of gravity ; and therefore its
strength inereases regularly towards the bottom, where the weight and hori-
zontal force of the whole are to beresisted ; but in the skull, as in a barrel-
formed egg-shell, the mere tenacity of the substance is many times greater
than sufficient to resist gravity, and therefore the form and securities are
calculated to resist forces of other kinds operating in all directions.

In the early feetal state, that which afterwards becomes the strong bony
case of the brain, exists only as a tough flexible membrane. Ossification
commences in this membrane long before birth, at a certain number of
points, from which it spreads from the centre of each in the manner already
stated, (a) and the portions of the skull formed around these points soon
acruire the appearance of so many scales or shells applied on the surface
of the brain, and held together by the remaiming membrane not yet ossi-
fied. They afterwards become firmly fixed together, by projections of
bone from each other, shooting in among similar projections of the adjoin-
ing ones, until all mutvally cohere by perfect dove-tailed joints. These
joints are called the Sufures of the eraninm, and are visible after the skin

as been removed, to extreme old age, and indeed for centuries after death.
Through early childhood the eraninm remains to a certain degree yielding
and elastic, causing the falls and blows, so frequent l]llring the lessons of
walking, &c. to be borne with comparative impunity. = The mature skull
consists of two layers or fables, with a soft diploe between them; the
outer table being very tough, with its parts dovetailed into each other,
while the inner table is harder and more brittle, (and hence called vifreous,)
with its edges merely lying in contact.

A very severe partial blow on the skull generally fractures and depresses
the part, as a pistol bullet would ; while one less severe, but with more
extended contact, being slowly resisted by the arched form, often injures
the skull by what is correspondent to the forizontal thrust in a bridge, and
causes a crack af a distance from the place struck—generally half way
round to the oppsite side. The French, in speaking of this effect, use
the term contre coup. Sometimes in a fall with the head foremost, the
skull would escape injury, but for the trunk which falls upon it and drives
the end of the spine agamst or even through its base. (&)

In the Lower Juw we have toremark the greater mechanical advantage,
or lever power, with which the muscles act, than in other parts of the

(5% Armn. El. Ph. 218, (b) 1 Amott’s El, Ph. 218 to 220.
{2} Ante, 59, note (=)
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body. The temporal and masseter muscles pull almost directly, or at right
angles to the line of the jaw, while in most other cases, as in that of the
deltoid muscle lifting the arm, the muscles act very obliguely, and with
power diminished in proportion to the obliquity of their attachment to the
bone they are destined to move. An object placed between the back
teeth is compressed with the whole direct power of the strong museles of
the jaw. Hence the human jaw can crush a body which offers great re-
sistance.

The Teeth rank hizh among those parts of the animal body, which
appear almost as if they were the results of distinet miraculous agencies ;
so difficult is it to suppose a few simple laws of life capable of producing
the variety of form and fitness which they exhibit. They constitute a
beautiful set of chisels and wedges, so arranged as to be most efficient
for cutting, and tearing, and grinding the food, while their exterior enamel
is so hard, that few substances in nature can make an impression upon it.
In early states of society, teeth were used for many purposes for which
steel is now used. It seems, however, as if the laws of life, astonishing
to human intellect as they are, had still been m.lﬂeqimte to cause teeth,
cased in their hard and polished enamel, to grow as the softer hnm‘-:x
Frow ; and hence has arisen a prov 1sion more L\trnnrdm:tr}" still. A set
of small teeth appear soon after birth, and serve the child until six or
seven years of age ; these then fall out, and as the jaws rapidly extend in
dimensions, the second Denfition, as it i1s termed, commences, and these
earlier small teeth are replaced by larger ones, and which usually, with
care, endure for life ; the number of the latter however, being completed
only when the individiual is full grown, by the four teeth, called wisdom
teeth, from their usually not appearing till m'ltunt:,, fill up the then more
spacious jaw. The general care of the teeth is of the utmost consequence
to the healtk, comfort, and appearance of all, and considering the pain and
the defects in speech, as well as appearance that may ensue from negleet
of the teeth, the subject deserves the particular consideration of all
parents and individuals, especially at the age of second dentition. {c)

The Spine, or Back Bone, in its structure has as much of beautiful and
varied mechanism as any part of our wonderful frame. It is the central
pillar of support, and the great connecting chain of all the other parts ;
and has at the same timc, the office of containing within itself, and of
protecting from external injury, a prolongation of the brain, called the
spinal marrow, more important to animal life than the greater part of the
brain itself. It has united in it the apparent incompatibilities of great
elasticity, great flexibility in all directions, and great strength both to sup-
port a load, and to defend its important contents, as will be perceived on
examining its elasticity and flexibility.

As respects Elasticity, the head rests on the elastie column of the spine
as softly as the body of a carriage rests upon its springs, for between
each two of the twenty-four vertebra, or distinct bones of which the
spine consists, there is a soft elastic inferveriebral substance about half as
bulky as a vertebrae itself, and which yields readily to any sudden jar.
The spine is waved, or bent like an italic /, as is perceived on view-
ing it sideways or in profile, and on this account also it yields to any
sudden pressure operating against either end. The bending might seem
adefect in a column intended to support weight, but the disposition of

(c) See observations in Lizars’ work, and  Voice, and Health, by Nicholles, Surgeon
the very sensible and instructive small Dentist, A, D). 1835,
Treatise on Teeth, in relation to Beauty,
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the museles avound is such as to leave all the elasticity of that form, and CHAP, IIL
a roomy thorax without any diminution of strength. Seer. L
As respects Flexibility, the spine has been compared to a chain, because bﬂ“”ﬁ”:‘
it consists of many distinct pieces (twenty-four). They are in contact by - AR OMM
smoothly lubricated surfaces, which allow of a degree of motion in all
directions, and a little motion comparatively between each two adjoining
pieces necessarily becomes a great extent of motion in the whole line.
The strength of the spine as a whole, is shown in the fact of a man
easily carrying upon his head or back, a weight heavier than himself, and
the strength of each separate vertebra surrounding the spinal marrow is
evident n its being a double arch or strong irregular ring. The spine
increases in size towards its lower end in the justest proportion, as it has
more weight to bear. The articulating surfaces of the spine are so many,
and so exactly fitted to each other, and are connected by such number
and strength of ligaments, that the combination of pieces becomes in
reference to motion a much stronger column than a single bone of the
same size would be.
Considering the great number of parts forming the spine, and their nice
mutual adaptations, it might be expected that injuries and diseases of the
structure would be very frequent. The reverse, however, under natural
circumstances, is true ; so that while almost innumerable works have been
published on the diseases of almost every other part of the body, compara-
tively few works of authority have been written on spine aflections ; and
what have appeared are of very recent date. One reason is, that whatever
regards health and disease, is now much more completely analyzed than
formerly ; but Dr. Arnott correctly suggests, that another and the chief
reason is, that from a change in modern times introduced into the system
of management and dress of young ladies, a considerable proportion of them
have grown to womanhood with weakened and crooked spines. The
subjeet merits and will receive further consideration in the second part of
this work.

The Ribs—Attached to the twelve vertebrze of the back are the ribs, or 1. Rips,
bony stretchers of the cavity of the chest, constituting a strueture which,
as observed by Dr. Arnott, solves in the most perfect manner the diffieult
mechanical problem of making a cavity with a solid exterior which shall
yet be capable of dilating and contracting itself.  Eacli pair of correspond-
ing ribs may be considered as ::mmtituling a hoop, which hangs obliquely
down from the place of attachment behind, so that when the forepart of all
the hoop is lifted by the muscles, the cavity of the chest is enlarged.

We have to remark the double connexion of the rib behind, first to the
bodies of two adjoining vertebraz, and then to a process or projection from
the lower vertebra of the two, thus effecting a very steady joint, and yet
leaving ths necessary freedom of motion ; and we observe the forepart of
the rib to be joined to the sternum, or breast bone, by flexible cartilage, which
allows the degree of motion required there without the complexity of a
joint, and admirably guards, by its elasticity, against the effects of sudden
blows or shocks.

The muscles, which have their origin on the ribs, and their insertion into
the bones of the arm, afford an example, worth remembering, of action
and reaction being equal and contrary, When the ribs are fixed, these
museles move the arm ; and when the arm is fixed, as by resting on a chair
or other object, they with equal force move the ribs. The latter occur-
rence is scen in fits of asthma and dyspnoea, or difliculties of breathing.

Some bones of the Upper Extremity being most frequently the subjects of Consideration of
Dislocations and Fractures, and the subjects of actions against surgeons the Donesof the
for supposed negligence in reducing or treating them, appear here to de~ Upper Extre-
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mand more particular consideration. These are principally the two Scapu-
laz or shoulder blades, the two Clavicles or collar bones, and the two
Humeri or arm bones, and their two joints, with their several museles;
but as these are symmetrical, the description of one side will suffice for
the other.

Each Scapula (from the Latin, and vulgarly called Shoulder Blade,) is
placed upon the upper and back part of the thorax, and extends behind
the second to the seventh true rib, and with its prineipal muscles attached,
moves externally over those ribs, and forms the posterior part of the
shoulder. It is rather irregularly triangular, being, near its inferior angle,
of about the width of one inch, and gradually increasing upwards to four
or five inches, and indeed at its largest and highest upper projection it is,
from its inner to its outward edge, nearly six inches wide. (e) It lies nearly
flat on the back, but is rather concave internally, and in its centre is about
one line, or the twelfth of an inch in thickness, whilst round its ontward edge
it is about the thickness of a quarter of an inch. Towards the top externally
it has from its inner edge to its external upper extremity a ridge project-
ing of about an inch, and which terminates in a bony projection, resembling
the smaller bones of the hornof a stag, and it has inward a similar but
smaller projection, and which superiorly appears to form an upper projec-
tion to a small very shallow eavity in the centre, and at the top of the ex-
ternal, rather projecting edge of the scapula called major, and which ca-
vity being termed the glenoid cavity, constitutes the small cavity in which
the joint of the shoulder bone rotates or moves. The two projections over
this cavity, from their form and appearance, might be termed the antlers of
the scapula. They are considered as assisting in protecting and prevent-
ing dislocation. From the shallowness of this cavity it can scarcely be
termed a socket, whilst on the other hand such shallowness is essential
for the facility in rotatory motions of the shoulder joint in every direction.
The external surface of the scapula is divided into the supra and infra spi-
natus fossee, the inner surface is called swbscapular. In order to increase
the range of motion in the greatest possible degree, not only the joint of the
humerus rolls in almost every direction in or rather upon this cavity, but
also the scapula itself slides about upon the convex exterior of the chest,
having its motion only limited in certain divections by its connexion through
the clavicle with the sternum. This scapula, or shoulder blade, is an illus=
tration of the mechanical rules for combining great lightness with strength.

" - E r‘r - -
It has the strength of the arch, from being a little concave interiorly, and

{d) I have heen favoured with the fol- posterior surface of the bene, at the distance

lowing description of the scapula by one of
the ablest Anatomists of the present time.
It has three costae, or sides; a S'LlI-L'lim‘. ar
short ; an anterior, or inferior ; and a base
directed towards that of the opposite side,
and parallel to the spinal column, At the
Junction of the superior and theinferior sides,
the bone is hollowed outinto a small cavity,
to receive the head of the humeras, or upper
arm ; this is called the rlencid cavity, and
is of an oval shape, presenting a hollow very
slight, in proportion to the size of the head
of the bone which articulates with it. From
the upper and inner side of the glencid ca-
vity, and at the external extremity of the
superior costa, a processof bone projects inan
arched form towards the joint. It is about
an inch in length, and is named the Coracoid
process, as supposed from its resemblance to
the beak of a crow. From the dorsum or

of one-third from the upper costa, there ex-
tends from its base outwards a ridge in-
cmnsing in height as it advances, and which
terminates in a long projecting process,
forming a sort of arch over the shoulder
joint, and curved forwards towards the cora-
coid process ; this is the acromion, or most
preminent peint of the shoulder, and [rom
which a strong ligament extends inwards to
the coracoid process, for the protection of
the jeint. By the projection of the spine
two fossm are formed ; the superior is called
the supra spinatus, the inferior, the inferior
spinatus fossm.  The anterior surface which
lies on the ribs is called the subscapular
fosszz.  To this bone are attached nearly all
the muscles which move the humerus in its
socket.
{e) Sec Plate I, No, 18, ante, p. 54,
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its substance is chiefly collected in its borders and spines, or edges, as
they are termed, with their plates between.

The Humerus, or bone of the upper arm, is the largest bone of the upper
extremity, and extends from the scapula to the bones of the forearm, with
each of which it is articulated or joined at the elbow. [ts direction is
vertical, with an inclination inwards towards the lower end. Long and
irregularly cylindrical in form, the humerus is divided into a body or
shaft and two extremities, and has ridges to give it strength. We shall
here only speak of its upper or scapular end, where there is a large hemi-
spherical eminence covered with cartilage on its posterior and inner sur-
face, and by which it articulates with the glenoid cavity of the scapula,
which we have already considered, and with which it articulates by a strong
ligament, and this is called the fead of the humerus, and which round
head of each shoulder bone turns in the cavity in every direction. In
consequence of such shallowness, the humerus is peculiarly subject to
dislocation from the cup-shaped cavity in which it partially rests.

From each side, at the top of the sternum or breast bone, and connected
on each side thereofl by strong ligaments, are the two collar bones, techni-
cally called clavicles, (from Clavis, a key, which correctly designates their
utility in locking or securing together the several bones of the scapula and
humerus on each side to the sternum, though some insist that it is termed
elavis because its form is supposed to resemble that of an ancient key),
and which extends from the sternum on each side to the shoulder, and over
the shoulder joint. The external or scapular extremity of each clavicle
is inclined a little backward and upward, and articulates with the acronion
of the scapula by a narrow surface, which is covered with cartilage. This
is frequently incorrectly described in plates of the skeleton as curving up-
wards. It is true that in its correct deseription it resembles an italic f,
but it enly resembles that letter when reversed, as thus ~~. Looking
from above and perpendicularly downwards on the chest, the clavicles pro-
ject or curve Ihrwarhs on each side of the sternum, like a bow, and thereby
give space, and then as they approach near the arm they curve back-
wards, and they do not project much upwards, as has been represented in
the plates, taken even from Albinus. The plates No. 1 and 2, ante, 54, cor-
rectly deseribe the seapula, clavicle, shoulder bone and joint. Each clavicle
is nearly six inches long, and round in the centre, and not half an inch diame-
ter, and is as thick again at each extremity as in the middle. Sir A. Cooper,
in his invaluable Treatise on Dislocations and Fractures, describes an inte-
resting case of a young woman whose elavicle or collar bone had, by dislo-
cation or fracture, been depressed to such a degree, as dangerously to
press upon and impede the use of the cesophagus; but she was relieved,

e ————

{_f]l The i'ulln-wi‘ng de 5A‘_'r]|1ﬁull of the Cla-

shoulder, or Deltoid. The clavicle is curved
vicles is also from a most able Anatomist.

like an italic J; its sternal curve being di-

* The Clavicle is a bone about six inches in
length, extending horizontally outwards be-
tween the opper part of the sternum, or breast
abone, and the acromion process of the sca-
pula, with both of which it s articalated.
Its greater extremity, or sternal end, is re-
ceived into a very superficial cavity in the
epper angle of the stermum,—ils outer end
is flattened horizontally, and is fixed by
strong ligaments to a corresponding surface,
observed on the extremity of the acromion.
Thus a by arch is formed over the shoulder
Juint, which scrves the double purpose of
affording protection to the jeint, and of giv-
ing attachment to the larpe muscle of the

rected forwards for the purpose of allowing
a space for the large vessels of the chest to
emerge from that cavity : its acromial end
curved backward, in order that it shouold
form no obstacle to the elevation of the arm
in that direction, and afford a somewhat
louger attachment for the deltoid muscle,
Many important muscles are connected to
it, deslined lo move the upper extremity;
and it serves the additional office of a pivet
or radius, on which that Ehtrﬂ'm'll_"t,-‘ performs
its various evolutions without coming in con-
tact with the bedy. As to the difference be-
tween the male and female clavicle, see 5
Paris & Fonbl, 79.
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and her life saved by a surgeon opening the chest, and sawing off the
part of the bone that pressed on the cesophagus.

Notwithstanding all the securities to the shoulder joint which we have
described, yet in the infinite variety of twists, falls and accidents to which
men are liable, the joint is frequently dislocafed, that is, the rounded head
of the humerus, or arm bone, slips from its socket into the axilla or arm-
pit, or in some other direction, and instant lameness is the consequence.

The bones of the arms, considered as levers, have the museles which
move them attached very near to the fulera or axis of motion, and very
obliquely, so that the muscles, by a comparatively slight contraction,
move the distant extremity of the bones, through a space proportionate
to the length of the bone, and thus they are required to be of great
power. It has been caleulated, that the museles of the shoulder joint
in the exertion of raising a man upon the hand, pull with a force of two
thousand pounds.

The elbow joint is a well formed joint, but although compared with
the shoulder joint, strongly secured, it is nevertheless frequently dis-
located, and this without fracture of the bones composing it.

The fore arm consists of two hones, with a strong membrane between
them. [Its great breadth from this structure, affords abundant space for
the origin of the many museles which go to move the hand and fingers,
and the very peculiar mode of connexion of the two bones, gives man
that most useful faculty of turning the hand round into what are called
the positions of pronation and supination, exemplified in the action of
twisting, or of turning a corkscrew or gimlet.

The wrist. The many small bones forming the wrist, have a happy
effect of deadening, in regard to the parts above, the shocks or blows
which the hand sometimes receives.

The annular ligament is a strong band passing round the joint, and
confining all the tendons which pass from the muscles above to the fingers.
It answers the purpose of so many fixed pullies for directing the tendons,
and without it they would all, on action, start out like bow strings.

The human hand, and particularly the fingers, are so admirable, from
their numerous mechanical and sensitive capabilities, that amongst the
ancients an opinion at one time prevailed, that man’s superior reason de-
pended on his possessing such an instructor and such a servant. Per-
haps no instance of the astonishing facility and rapidity of movement and
execution can be referred to than that of any celebrated performer on
any musical instrument, especially-the pianoforte or the violin.

The Pelvis or basin is a strong irregular ring of bone, on the upper
edge of which the spine rests, and from the sides of which the legs are
attached, and forms the centre of the skeleton. A broad bone was
wanted here to connect the central column of the spine with the lateral
columns of the legs, and a cirele was the lightest and strongest that
could be devised. If we should attempt still farther to conceive how
the circle eould be modified, so as to fit it for the spine to rest upon,
for the thighs to roll in, for muscles to arise from hoth above and bernw,
for the person to be able to sit, &c. we should find, on inspection, that
all these objects are admirably accomplished in the most perfect manner.
In the pelvis, too, there are the thyroid and the ischiatic notches, furnish-
ing subordinate instances of contrivance to save material and weight;
they are merely deficiencies of bone, where solidity could have given no
additional strength. The broad ring of the pelvis protects most securely
the important organs placed within it, viz. the bladder and organs of
generation, &c,

The hip joint exhibits the perfection of the ball and socket articula-
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tion. It allows the leg to move round in a cirele, as well as to have the

at range of backward and forward motion exhibited in the action of
walking, When we see the elastie, tough, smooth, cartilage, which lines
the deep socket of this joint, and the similar glistening covering of the
ball or head of the thich bone, and the lubricating synovia poured into
the cavity by appropriate seeretories, and the strong ligaments giving
strength all around, we feel how far the most perfect of man’s work falls
short of the mechanism exhibited in nature.

The thigh bone is remarkable for its two projections near the top,
called ¢rochanters, to which the moving muscles are fixed, and which
lengthen considerably the lever by which the muscles work. The shaft
of the bone is not straight, but has a considerable forward curvature,
Short sightedness might suppose this a weakness, the bone being a pillar
to support a weight, but the bend gives it, in reality, the strength of the
arch to bear the action of the mass of muscles called vasti, which lies
and swells upon its fore part.

The knee is a hinge joint of complicated structure, claiming the most
attentive study of the surgeon. The opposed surfaces of the bones com-
posing it are flat and shallow, and therefore the joint has little strength
from form, but it derives security from the numerous and singularly strong
ligaments which surround it. The line of the leg, even in the most per-
feet shapes, bends inwards a little at the knee, requiring the support of
the ligaments, and in many persons it bends very much, but the inclina-
tion does not increase with age. The legs of many weakly in-kneed
children become straight by exercise alone. This inclination at the
middle joint of the leg, by throwing a certain strain on the lizaments,
gives, in such actions as jumping, running, &c., an increase of elasticity
to the limb.

In the knee there is a singular provision of loose cartilages between the
ends of the bones. They have been sometimes called friction cartilages,
from a supposed relation, in use, to friction wheels, but their real effect
seems to be to accommodate, i the different positions of the joint, the
surfaces of the rubbing bones to each other.

The knee joint is supplied with two lateral ligaments, preventing la-
teral motion in the extended position, fwo internal ligaments, which cross
_ each other from the anterior to the posterior part of the articulation, and
which restrain the extremes of flexion and extension; they are called
the crucial lignments.  Two moveable cartilaginous sockets, whieh change
their form for the purpose of adaptation to the varying form of the ar-
ticulating end of the thigh bone, whether in one or the other position of
the knee, The front exposed surface of the joint, in its bent state, is
protected by the knee pan or patelfa, on which we kneel, and which serves
the additional purpose of giving attachment to the powerful muscles
which extend the leg. (g)

The great museles on the fore part of the thigh are contracted into a
tendon a little above the knee, over and in front of which the tendon has
to pass to reach the top of the leg, where its attachment is. The part of
the tendon over the joint becomes bony, and forms the patelle or knee pan,
often called the pulley of the knee. This peculiarity enables the muscles
to act more advantageously, by increasing the distance of the rope from
the centre of motion. The patella is moreover a sort of shield or pro-
tection to the fore part of this important joint. (£)

(g) See the plates and the deserip- Joints, 24 edit.
tion of discases in the knee joiot, in Mr. (h) Arett, EI, Ph. 257.
Brodie's Treatise on the Discases of the
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The leg, below the knee, like the fore arm already described, has two
bones, the tibia and fibula; they offer spacious surfaces of origin for the
numerous muscles required for the feet, and they form a compound pillar
of greater strength than the same quantity of bone, as one shaft, would
have had. The individual bones also are angular instead of round;
hence deriving greater power to resist blows, &c.

The ancle joint is a perfect hinge of great strength : there is an annular
ligament by which the tendons passing to the foot and toes are kept in
their places: there is a posterior as well as an anterior ligament, and {free
tendons pass under it behind the malleolus internus.

The heel, by projecting so far backwards, is a lever for those strong
muscles to act by, which form the calf of the ]Eg, and terminate in the
tendon Achilles. “The muscles, by drawing at it, lift the body in the
actions of standing on the toes, walking, dancmg, &e. In the foot of the
negro, the heel is so long, as in ]"umpcnn estimation to appear ugly, and
its great length rendering the effort of smaller muscles sufficient for the
various purposes : the calf of the negro’s leg is smaller and higher than
of other races of men

It has been u]mt*rve{l fﬂl lhat the arch of the foot is to be noticed as
another of the many provisions for saving the body from shocks, by the
elasticity of the support; and that the heel and the ball of the toes are
the two extremes of the elastic arch, and the leg rests between them. (7 )
In fact, the elasticity of the foot dl}lmmis not on one, but its dowble arch,
one from the heel forwards, the other from side to side, at the distal ex-
tremeties of the metatarsal bones. By this structure, not only does the
foot acquire elasticity, but it is capable of being organized, for had it
been placed flat on lf'c ground, the function, as well of the blood vessels
as of the nerves, would have been arrested.

It has been remarked, that in a graceful human step the heel is always
raised before the foot is lifted from the ground, and the weight of the
body, supported by the muscles of the calf of the leg, rests for the time
on the fore part of the foot and toes. There 15 at that time a bending of
the foot in a certain degree : but where strong wooden shoes have been
used, or any shoe so stiff that it will not yield and allow this bending of
the foot, the heel is not raised at all until the whole foot rises with it, so
that the museles of the calf are scarcely used, and in consequence soon
dwindle in size, and almost disappear. ()

(i) 1 Arnott, El. Phys. 240. (7)1 Arnott, El. Phys, 238,
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Secrion II.—Or Sypesyorocy, () or THE DEscrreTion of THE Lica-
MENTS AND THE STRUCTURE oF JoINTs 1N GENERAL.

First, Of the different descriplions of 2 Harmony ...---sssese T8

OUBEE, e nsen s bipinninonimsnenns . T 3. Gomphosis .v.. ... venws ib.

1. Dharthrosis or muveahle Second, Of Cartilages cocvevnn. ey B
1. Enarthrosis, or balland socket Third, Of synovial membranes, and the

8, Ginglimus, or hinge-like .. il burss® MUCOSE  .vsvasses seese- 19

8. Planiform .. vee-vmemna-- b | Fourik, OF lipaments .. .uvvveveeess B0

2, Symphisis, orunion by cartilage, Fifth, Of discases of joints .... ... ib.
s in vertebrae .. ...... sessss b | Sizth, OF injuries to joints and dislo-

5. Synarthrosis, or immoveable CILONE & uca o ausias e nint s aim T
Joints, as Seventh, References 1o enumeration of

1. SUIUT'E!- BARE RN AR :"b- a“ T.]'-Il: Fai'rli:llfi[' jﬂinl:l ra Ea s sEwE il

It is obvious, that unless the various bones were connected by some
means with each other, the different parts of the entire skeleton would
have no adequate tenacity, and that on the other hand, if the parts should
be, as it were, soldered together, the whole frame would be rigid and
incapable of locomotion ; hence there is a connection between each part
adapted for the purposes of each. The connecting media ave strictly only
figaments, though fibro cartilage and fibrous membrane, variously arranged
and disposed, sometimes allow a free and extended range in different
directions.

The connection of bones with each other at Joinfs by Ligaments, 1s
technically termed Articulation (derived from the Latin erficulo, to join,
or the Greek apfpow, to articulate (f) ), and is of' three classes or deserip-
tions, viz. first, what is technically termed Diarthrosis, or moveable arti-
culation, as by enarthrosis or ball and socket, having motion in all direc-
tions, as the hip joint, in which the globular head of the femur is re-
ceived into the cotyloid or cup shaped cavity. Ginglimus, where bones
mutually receive each other and admit of a hinge-like motion, as in the
elbow joint and knee joint; and Planiform, as where plain surfaces are
opposed to each other, haviug little motion, as some of the bones of the
wrist or metacarpus, instep or metatarsus, fibula and tibia, &e. (m)

Secondly, Symphisis, or a union by cartilage, as in the vertebrze, sym-
phisiz, pubis, &e. and J ] HIvE(

Thirdly, Synarthrosis, or immovable comnection or junction, which is of
three descriptions, viz. Swfure, where the bony fibres of the edge of one
bone intermingle with those of the opposite bone, forming an irregular
serrated line, as in the cranium; and which, when broken, has frregular
eracks, as in glass and ice ; secondly, Harmony, having only a line of union,
without the serrated appearance ; and thirdly, Gemphosis, where one bone
is received into another, as the teeth into the alveoli or sockets.

All the bones before enumerated are united by some Ligament of a
particular construction. Some joints are loose and free, capable of easy

(k) From sudizgeer, a ligament,and keyee,
a discourse or description of ligaments.  For
the works to be read, see Sir A. Cooper’s
and Brodie's works, and other references in
Cooper's Dict, titles Anchylosis, 108, 109 ;
Burse Mucosa, 269 ; Dislocation, 5377, 382 ;
Joints, 770, 794 ; 1 Bell's Anatomy, 405 to

445 2 Good. 647 to 707 ; Quain’s EL. 143
to 191. In Lizars, Ligaments are considered
conjointly with the Muscles applicable to
each bone ; Lizars, parts iv. v. vi. page 1 to
219.

({) 2 Good. 647; 1 Bost. 99, 100.

{m) 1 Bell, 439 ; Lizars.
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CHAP. III. motion, but weak in proportion, and liable to be displaced ; such is the
Secr. I11.

Joiss,

Cartilages.

WL

joint of the shoulder, which rolls in every direction, whilst other rolling
joints are more limited in their motion, and are better secured with liga-
ments of peculiar strength ; such is the joint of the hip, where the strue-
ture is of great strength. Hinge joints are incapable of circular motion
or circumduetion. (x)

In the Ball and Socket joint, the moveable end is furnished with a round
head, which plays in a corresponding hollow in the fixed bone, while in
the hinge both ends are furnished with processes and depressions, which
are mutually adapted to each other. The hip joint is an example of the
first, and the elbow of the second species of articulation. It is obvious
that the first admits of a rotatory motion in all directions, while the second

is capable of being moved only in two directions. (o)

Whenever two bones are destined to move on each other, their opposed
surfaces are covered with the beautifully white, smooth, and very elastic
substance called cartilage, which owes its elasticity to the peculiar ar-
rangement of its fibres. It is composed of innumerable minute pillars,
standing up perpendicularly from the bony surface below, resembling
velvet. It is always lined by synovial membrane when it enters into the
composition of a joint. Although the general form of the articulation may
be observed in the solid body of the bone itself, yet in most cases carfilage
materially contributes to the accurate completion of these parts, and the
whole extent of the surface of the articulating ends is always covered with
this substance, the nature and appearance of which, and its silvery white,
or rather of pale appearance, we have already stated. Many obvious ad-
vantages arise from this construction : the smoothness of the cartilage,
as well as its elastic nature, admits of a more easy motion than could
have existed if the two hard substances had been in immediate contact,
while at the same time the parts are less liable to injury from violent con-
cussion than if they had possessed a more rigid texture. (p)

Cartilages form the basis of many parts of the body, supplying the
place of bone, and they all cover the ends of the bones, and assist in the
formation of the joints. (g) It has been said, that they in may respects

_nearly resemble ligaments, although they differ from them in some im-

portant particulars, (r) It is not easy to perceive any fibrous texture in
cartilage ; on the contrary, their obvious appearance is that of an uni-
formly dense membraneous matter, not extensible, but highly elastic.
Their use is principally to cover the ends of the bones, especially about
the joints, where, for the purpose of motion, asmooth and firm surface
is required, and in many parts they supply the place of bone, where
strength is necessary, together with a degree of flexibility, as about the
thorax and the trachea. They are described by the most correct ana-
tomists as being without visible vessels or nerve. They appear to con-
sist principally of albumen, with little, if any, jelly and mucus. It is said,
that a portion of earthy matter is always found m them, which Dr. Davy
estimates 555 of their weight, but Mr. Hatchett does not consider it as
essential to their constitution. Cartilages appear to hold a kind of in-
termediate place between membrane and bone. (s)

(=) 1 Bell, 445. lage, Phil. Trans. vol. 42, post, 79, n. (x).
{0) 1 Bost. 100. (r) But the most able anatomists insist
Id. that cartilage never resembles ligament, al-

(g) 1 Bost. 22, 23 ; see forther as to car-
tilage, id. 115 to 128 ; and ante, 51, 60, 61;
and Lizars, parti. p. 104, note ; 3 Paris, 76,
and Dir. W, Hunter on Strocture of Carti-

theugh it eccasionally appears in a mixed or
degenerate form, and is called fibro cartilage.
(s) 1 Bost, 68, 69. '
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It has been stated, that the fibrous membranes, the tendons, and the
cartilages, possess neither blood vessel nor nerves: that they are not
furnished with any organs, that we can defect, for the purpose either of
secretion or absorption, and that they do not exhibit any of the appro-
priate powers of vitality, being neither contractile nor sensitive. (#) Dut
although we are not able fo discover any absorbent apparatus m tendons
or cartilage, yet it is said that there is sufficient proof of their exist-
ence. (i)

In order to facilitate motion, by diminishing friction, the joints are in-
closed in membranous bags, filled with a dense lubricating fluid, called
.l%yﬂwiu, which is always interposed between the moveable extremeties.

esides the structures of joints themselves, there are Synovial sacs, called
Bursee Mucosz, situated. about the joints, particularly of the extremities;
they are placed between parts expeosed to much friction, and are in-
tended for the same purposes as the synovial membranes of joints, viz.
to secrefe Synovia, which lubricates their contiguous surfaces; and their
structure and anatomical arrangement are quite similar to such mem-
branes, both being shut saecs. These parts are filled with an eily kind of
fluid, the use of which is to lubricate the surfaces, upon which the tendons
play, on their passing over the joints. In the healthy state, this fluid is
very small in quantity, but oceasionally such an aceumulation takes place,
that very considerable swellings are the .consequence. (y) Burse vary
considerably in size as well as form, some being oval or circular, others
elongated, so as to form sheaths, which inclose tendons; thus, where
tendons are retained in situ by fibrous sheaths, the contiguous surfaces are
invested by a bursal membrane, ex. gr. the different fexor and extensor
tendons in both extremities ; also, where a muscle has to slide over a
bony prominence, as where the gluteus maximus passes over the great
trochanter a bursa is interposed, or where processes of bone play on
fibrous structures, as between the acromion and the capsule of the sLou]:]cr
joint. These instances will suffice to point out the operation of the ge-

(t) 1 Bost, 68. crete the synovia, by which the joint is lu-
u) Id. 70, bricated ; that it lines the ligaments, E_!,r
Er} See in general as to synovial mem- which the bones are held together, covers

brane relating to bones and muceus bursa,
Quain's El. 2d edit. 50; id. 257 ; 1 Bell's
Anat. 397; DMunro’s description of the
Bursz Mucoswe ; Brodie on Joints, chap. 9.
Quain’s El. 190; Coop. Surg. Dict, fit.
Burse Mucose, 269 ; and 1 Bost. 100 3 Mr,
EBrodie, in his valuable work, p. &, thus ob-
serves, * The synovial membranes of the
jeints have not been well deseribed by the
majorit of the old, nor even of modern,
anatomists. A sofficiently accorate account
of them, however, has been published by
Die. W. Hunter, in o communication to the
Rﬂ}lnl Seciety, on the strocture of Carlilage,
published in the 42d volume of the Philo-
sophical Transactions, and since then by
. Bichat, in his Traité des Membranes ;
and to these authors I may refer those of
my réaders who wish to see their anatom
more fully explained. At present it is suf-
ficient for me to observe, that the office of
the synovial membrane of a joing, is to se-

the bones themselves for a small extent,
li]]iit'lg the plm:c of the pr_'rinslcum; and
that from thence it passes owver the car-
tilaginous surfaces and the inter-articular
fat. Where it adheres to the bones and
soft parts, it very much resembles the pe-
ritoneom in its structure, and possesses
considerable vasgularity ; but where it is
reflected over the cartilages, it is thin and
readily torn ; its existence, however, even
here, Mr. Brodie observes, may be distinctly
demonstrated by a careful dissection.® The
synovial membrane of a joint forms a bag
having no external opening, in this respect
resembling the peritonzum, pleera, and the
pericardiom, which it also resembles in its
functions, and to which it bears some ana-
logy in its diseazes.” DBredie’s Diseases of
Joints, &, 9, 2d ediL

{y) Coop. Dict. Gt, Burse Mucosa, 269;
1 Bost. 99, 160,

* But now this is considered by some anatomists as questionable.

79

CHAP. TIT.
Seer. 11.
Jomxrs, -Su:t:..._

Of Synovial
Membranes and
Borse Mucosa:,

()



80

CHAP. ITI.
Secr. I1.
Jomurs, &c.

Ligaments.

Diseases of the
jeints, (&)

In_iuriea to
Jaoints.

Of each joint
in particular,

THE JOINTS AND LIGAMENTS.

neral principle which determines the formation of Synovial or Mucous
bursee. (z) The bursse mucosse are liable to peculiar diseases. (a)

To complete the mechanism of the joints, they are provided with a suit-
able apparatus of lizaments, which serve to keep the bones in their re-
lative situations, and to regulate the motions of the joints, so as to pre-
vent their displacement, except under circumstances of extraordinary
violence. (&)

By the Ligaments the bones and other solid parts are connected to each
other. (¢) These, in their texture, nearly resemble ¢fendons ; they are like
them, compact, strong, and flexible bodies, but they are generally more
dense in their consistence, and their fibrous texture is generally less dis-
tinetly marked. They have no nerves, but they have a few blood-vessels
distributed to them, and they appear to possess somewhat more con-
nexion with the vital powers of the system. Their use is sufficiently
expressed by their name; they are ]I)rmcipnlly employed in conneeting
the bones with each other, particularly about the articulations. In their
chemical composition, tendons and ligaments nearly resemble the more
compact membranes ; their basis appears to be coagulated albumen,
united to different proportions of jelly and mucus ; they contain no earth,
and only a minute quantity of saline matter. (d)

I .

The joints and the burse mucosa: are liable to various Diseases, such
as inflammation, which may end in absorption of the cartilages, in the
secretion of matter, or ulceration of the synovial membrane, to gout,
rheumatism, dropsy, the formation of loose cartilages, collection of blood
and serofulous disease of the bones composing the joints, ( /) all of which
will be noticed hereafter.

The Injuries to joints are Dislocations, fractures, and wounds, extending
into them, which will hereafter be fully considered. (g)

e N—

The enumeration of the particular joints and ligaments, from the head
to the lower extremity, would follow the same order as that observed in
the arrangement of the bones themselves. These are distinetly pointed
out in the recently published tables of joints and ligaments, with their
names, (4) and are fully considered by most of the anatomical writers, (i)
and must be examined by the student; but the particular examination of
these in this summary would be too extensive an enguiry.

e

(z) Quain’s El. 190; Coop. Dict. title
Burs= Mucos®.

(a) Brodie on Joints, ch. ¥; Coop, Dict.
tit. Borsee Mucose, 269,

{ﬁg 1 Bost, 100, 101.

(o) Id. 22.

{d) 1 Bost. 68, 100, 101 ; and see 1 Ar-
nott's El. Phys. 47.

() See in general the works referred toin
Coop. Dict, tit. Joints, Diseases of, 770 to
794 : and Mr. Brodie’s in particolar.

() Coop. Dict. 770 to 794 ; id. 54, 262,

380, 10534; 2 Good. 647 to T06; 5 Good,
554, 590; 4 Good. 358, White swellings,
although treated as a disease of the joint, is
not an affection of a jl:r'll'lt,. but begins in the
bone forming it, and extends to the jeint
conseentively,

(z) And see Coop. Dict. tit. Joints, 770
to 772,

(h) And see Tables published by Burgess
and Hill,

(i) See 1 Bell, 407 1o 445; and Quain’s
ElL 150 to 191,
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7. The Connection between

General utility of these.

1. Of Muscles and Division of the Muscular and Nervous
Subject. 2 L e e o 88
1, Their Form and Structure 82 II. Of Tendons and Aponearosis 89

2. Their Chemieal Composi- II1. Of the Diseases of Muscles
HaN S e e o g and Tendotis .o oeneenness 1

3. Their Properties ...... B3 LV. OFf the Injuries to Dluscles
- Theic Tloes . 5o in i nn s i and Tendons ......ccpsae D

3. Their Mechanism . ..... id. Y. Of the Number, Names, and

6. Their Action ....... S Description of each Muscle
and Tendon ............ i,

However perfect the form of the Bones, united or connected by the
various joints or lizaments, may be, yet it is obvious that without some
other mechanism they would be incapable of freely moving backwards
and forwards, and in various other positions, nor would the figure be full
or complete ; therefore Muscles (in ordinary language termed flesh), (5)
have been introduced in connection with every bone ; and as it would be
both inconvenient and unsightly were the fleshy muscles themselves to
pass over the largest ends of the joints ; therefore Tendons, as the museles
approach the bone, are interposed and fixed to the ends of the muscles
at one end, and at the other into the bone to pull the same. (¢) In the
praciice of Surgery, an aceurate knowledge of the several numerous
muscles, and their actions, is indispensably necessary, because it forms
the basis of all the remedial means in the Reduction of Dislocations, and
in the treatment of fractures it determines the proper position of the
limb under various circumstances of accident or imjury. (d) Many in-
teresting cases are stated by Sir A. Cooper, in his treatise on Fractures
and Dislocations, explaining the diffieulties which sometimes oecur in re-
ducing a dislocation, in consequence of the opposition of the muscles, in-
Auenced by the nerves, and one in particular where he suceeeded, by
suddenly ealling the patient’s attention to a different position, by which
the muscle previously influenced by the nerves, suddenly relaxed. (¢)
We must consider the Muscles and Tendons separately. Irom the
works of Prevost and Dumas, (/) it is to be collected that the consider-
ation of the former may be properly arranged under six heads, viz. first,
their form and structure ; secondly, their chemical composition; thirdly,
their properties; fourthly, their uses; fifthly, their mechanismn ; and sixthly,
their action ; to which may be added, seventhly, their number and names.

{a) The consideration of Muscles is
termed Myology, from the Greek peowy, o
muscle, and Aepes, a disconrse or descrip-
tion. See the valuable recent continuous
publication of Dr. Quain, with his series of
Anatomical Plates, commencing with the
Museles, A. I, 1833, which will be found as
interesting and useful in the library of
private gentlemen, as valuable to students.
And see Dr. Elliotson's Blumenbach, 270
to 281 ; and 1 Bost., 132 to 219: and as to
Muscular Power, Bell's Anatomy, wvol. i.
chap. ix. p. 578; and of each muscle in
particular,id. 273, 278 ; and of Tendons, id.
394 to 407 ; and see Coop. Surg. Dict. tit.
Dislocation, 378, 560, 352, 401,483 ; Cyclop.

Lit. Anlispas, 101, and (it Astringenis, 207 ;
and 4 Good, 524; and in general, Quain's
El. 2d ed. preface, vii. viii.; Introduction,
10, 11; 259 to 588 ; Table of Muscles, in
order of Dissection, id. 385 ; and Table of
Muscles accordiag to their Actions, id. 383 ;
and Tuson's Compendivm; and Tuson’s
Dissector’s Guide,

() 1 Bost. 132; Quain’s El. 24 edit. 82,
83,

(e) 1 Bell's Anat. 594 to 399,

{d) Quain’s El. 2d ed. 11 to 13. !

(&) Sir A. Cooper on Fractures and Dis-
locations. i 34

{ f ) Journal de Physiologie, tom. iir.
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THE MUSCLES, &c.

1. Their Fora and Structure.—Muscles constitute what is usnally called
the flesk of animals, and is now considered to be synonymons, though
formerly a distinction was made between what was styled the Aesh or
membranons part and the fibrous part, regarding only the latter as the
proper organ of motion; but that distinetion is now treated as erro-
neous. (g) In their usual form, Muscles are composed of masses of
small fibres (upon the contraction of which muscular motion depends),
lying parallel to each other, intermixed with a quantity of membranous
matter, and constituting a structure visible to the eye without a micro-
scope. These fibres are disposed in small bundles, called lacerti ox
fasciculi, each of which is also inclosed in a sheath of cellular membrane,
and these bundles are divisible into still smaller bundles, apparently
without any limit, and though it is a disputed point, the better opinion
seems to be, that the fibres are continuous, (&) The fibre is repre-
sented by many authors to be straight whilst at rest, but as exhibiting a
wrinkled or waved appearance or zigzag course, as thus Viasanay (or,
as the French say, * Se flechissent tout a coup en zigzag et presentent
un grand nombre des ondulations regulieres.” (;) When under contrae-
tion, the ends approximate each other; (k) but some physiologists observe,
that there is reason to doubt whether this be its natural state, and
whether it may not depend upon the condition in which it is found when
it is examined after death, and detached from the neighbouring parts. (I)
In most muscles, the centre is the thickest part, and appears to contain
more fibres, and is called the belly, (m) and it gradually diminishes in size
to the extremeties, one or both of which usually terminate in a mem-
branous structure, which is either a fendon or an expanded membrane,
called an aponcurosis, according to the sitmation of the muscle, and its
connection with the neighbouring organs. There are considerable in-
terstices between the muscles, which are occupied by fat and cellular
membrane, and in these intervals a safe lodgment is afforded for the trunks
of the blood vessels and nerves. Most of the large muscles are situated
near the surface, covering the bone and filling up the spaces between
them, so as to produce the general form and outline of the body. (n)
Anatomists, in dissecting the muscles, generally divide them in the order of
their position, or in that of their actions. (o) Dutrochet and Sir A. Carlisle
describe the ultimate fibre or filament as * a sofid cylinder, the covering
of which is a recticular membrane, and the contained part a pulpy sub-
stance, regularly granulated and of very little cohesive power when dead,”
and that the extreme branches of the blood vessels and nerves are seen
ramifying on the surface of the membrane, inclosing the pulp. (p) Dr.
Edwards and M. Dutrochet, from their microscopical examination of
the elementary structure of the body, conclude that muscular fibre is like
the membraous fibre, composed of infinitely small globules of }5ths of
a millometre in diameter. (g)

Muscles (with the exception in some of the viscera are more plentifully
supplied with Arferies than any other parts of the body; they are dis-
tributed amongst the fibres in numerous branches, which continue to
subdivide with so much minuteness as at length to become no longer

{n) See swall plate, post, 85, exhibitin

(g) Steng de Muse. Obs. Specimen in
the biceps muscle between the shoulder an

Manger Bib, An. tom. 2, p. 318,

()1 Bost. 152, 133; id. 50, 31 ante,
28, 449

(i) 5 Bosl. 356.

(k) El. Blum. 278, 279; 1 Bost. 157,
158, 142; see Quain's Anatomical Plates,
||L'|.l-.' 2

(f) 1 Bost. 138, 154,

{m) 1DBost, 154,

the forearm, in the act of contracting to
raise the hand,

(o) See Tuson's Disscetor’s Guide ; and
Heoper's Anatomical Plates of the Bones
anzd Muscles, in the explanatory Maps.

(p) 1 Bost. 145,

() Ante, 25; 5Bost. 346, 552,
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visible. () The Capillary Vessels form a complete vascular net-work,
the contents of which are gradually discharged into the veins, which be-
come larger and larger, until the blood at length arrives at the main
trunks. The veins that belong to the muscles are remarkable for the
number of vafves which they contain. (s) Numerous Nerves are sent to
the muscles, especially those which are under the controul of the will.
The nerves that belong to the voluntary muscles, proceed almost ex-
clusively from the brain itself, or from the spinal cord ; whereas the mus-
cular coats of the viscera are for the most part supplied immediately
from the ganglia of the sympathetic. ({) These nerves influence the
muscles, but are not, as has been supposed, of the same substance as the
muscle. (#) ‘I'he nerves which are distributed to muscles, convey to them
two distinct functions, one of motion, the other of sensafion, which they
derive from their double origins, whether from the spinal marrow or the
brain. Each root arises partly from the anterior, and partly from the
posterior surface or pillar of the spinal chord, or from the same pillars
expanded into the brain. Motion is derived from the anferior, sensa-
tion from the posterior roots; and as these two sets of filaments do not
necessarily concur in the same affection, it is obvious that the muscles of
alimb, or of the whole body, may be thrown into the most violent agi-
tation, or the firmest rigidity, without much or perhaps any degree of
painful emotion or increased sensibility : and we can hence readily account
for the little complaint of pain that is made by patients upon this subject
on their being freed from a severe paroxysm of tetanus, convulsion fits,
or hysterics. (x) The effect of the nerves upon locomotion will be more
properly considered when the nervous function is examined. (y)

The museles of the body may be divided into two grand classes, vo-
luntary or animal, and dnvolunfary ov automatic. (z) In the former we
meet with some that are peculiarly remarkable for strensth and continuity
of contraction, as the greater part of the round muscles; and others as
remarkable for mobility, among which we may place most of the long
muscles. Continunity of exertion is generally less evident in the volun-
tary than in the involuntary muscles, of which last some organs, as the
heart, continue their efforts, through life, without imtermission, though
all of them relax or remit oceasionally or periodically ; for this greater
permanency and regularity of action, they are mdebted to the peculiar
fmvisim} which has been made for their supply of nervous power;
or while the voluntary museles are furnished in a direct line from
the sensorium, the imvoluntary muscles are dependent chiefly on the
intermediate or ganglionic system, and are more remotely connected
with the sensorium. (¢) Others arrange these two classes, as, first, the
proper muscles ; and secondly, the muscular coats. () The jfirst ( proper
| muscles) are always designed to produce the mofion of some part of the
body, by altering its relative position. DBut in regard to the second,
which exist principally in the viscera of the abdomen and in the mus-
cular coats of vessels, the fibres which appear in these, essentially re-
semble those of the proper muscles, and are attached to membranous
expansions, composing what have been called muscular coats. These
coats are connected with the hollow cavities that exist in different parts of
the hl}dy’, in the form either of pouches or eylinders, and are destined
for the transmission or lodgment of various bodies of a soft or fluid con-

ér; 1 Bost. 134, 135. (z) 1 Bost. 311 to 515; post, as to
5) Id. 155, nerves, and connection between the mus-
t) Id. cular and nervous systems.

() Id. 1. (a) 4 Good, 327, 326 ; 1 Dost. 312.

5:3 4 Gouod, 350. () 1 Bost, 146.

) Id, 29, 50.
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sistence, and which propel their contents by means of the contraction
and extension of these fibres, such as the stomach, intestines, arteries,
&c. The mechanical structure of these muscular coats is considerably
different from that of the proper muscles; for the fibres are much shorter,
and instead of lying parallel, as is always the case with the proper
muscles, they seem to be interlaced or twisted together, and sometimes
anastomose or bifurcate. The fibres of these muscular coats do not ex-
hibit that division into lacerti or bundles, nor have they the regular belly
or tapering extremeties of the others. Their immediate attachment are
also Efﬁbrcnt, not, as proper musecles, by tendons of fibrous membrane,
but the coats are attached to membranes that exhibit less of the fibrous
and more of the cellular texture. (¢) These muscular coats also are not
influenced directly by nerves from the brain, but from the ganglia, and
their action is entirely involuntary. (d) The nerves influencing the
proper muscles of motion, are much more numerously distributed than
n any other structures of the body, so that it was remarked by Haller, that
the nerves which go to the thumb are more in quantity than those which
supply the whole substance of the liver. (¢)

Again, these voluntary muscles are of two descriptions as to their oper-
ation. Thus, in almost every part of the body there will be found a
muscle to confract or pull one way, and what is termed an antagonist
muscle, to pull back and restore the muscle to its previous position ; ( f)
for muscles seldom act singly, and two or more usually are so placed in
the frame as to execute movements apparently simple. Those which act
together, are called associates; and when one group habitually reverses
the action of another, they are called anfagomsts. Thus, the muscles
seen on the fore arm, and which, by 5&?&1'.’1? tendons or white cords, are
prolonged through the palm of the hand to the bones of the fingers,
curve or bend the joints of the latter, and are therefore named fexors,
whilst those of the back part straighten or extend them, and are called
extensors. (o)

2dly. Witk respect to the Chemical Composition of Muscle.—Muscle is es-
sential fibrine, but contains also albumen, gelatine or jelly, fat, salts, &e.
and a peculiar substance termed osmazome. (4) They abound in azote
more than other animal parts, (i) and the departure from this principle,
from its combination with hydrogen and carbon, that exists during health,
entirely converts them under particular morbid affections and after death,
into an adipocerous substance, somewhat resembling soap or sperma-
ceti. (z) The muscles are distinguished from other similar parts, chiefly
by two characteristic features, the one derived from their structure, the
other from their singular wital powers. (i) Their fleshy structure is
formed of the moving fibres sui generis, and of a faint red colour, and
every muscle may be resolved into fibrous bands ; these into bundles of
fibres or fasciculi ; and these again into very fine fleshy fibres and fibrils ; (£)
every muscle possesses a covering of cellular membrane, which is so
intervoven with its substance as to surround the bands, the bundles, and
even each particular fibre and fibril. (k)

Every part of the muscles is amply supplied with blvod vessels, ar-
teries, and veins and nervows threads. The latter appear to unite inti-
mately with the museular fibres : the former are so interwoven with the
fibres, that the whole muscle is red, and acquires its own paleness only

(e} 1 Bost. 146. () Quain’s Anatomical Plates, p. 1 and
(d) Id. 147, 133, 2: 1 Bost, 171,

(e) Id. 153, (k) El. Blum. 277 ; 1 Bost. 149 to 151.
(f)Id.171. (i) 1 Bost. 152 ; El. Blum. 277,

(k) Td. ibid. ; 1 Bost. 155, 148.




THE MUSCLES, &¢.

by being washed. (/) The apparatus of nerves, which is sent to the
muscles, is very considerable, and especially to those which are under
the control of the will, being greater in proportion to their size than to
any other part of the body, except in those relating to the organs of the
Senses.

The other exclusive character of’ museles is their irritability, bestowed
upon all muscular parts, but varying in degrees, and which power is an
original endowment of the Creator, imparted in a way of which we as
yet know but little.(m) This irritability is the power of contracting upon
the application of a stimulus, and ceases only with life. (n)

3dly. The Properties of Muscle have been arranged as physical and vital.
The first, comprehending those which are connected with its mechanical
form, its structure, and its obvious external characters ; the second, com-
prising its powers, as forming part of a living organized body. (o)

As to the first, the physical properties, it seems clear that the muscular
fibre possesses all the properties that belong to simple membrane (before
canshyered}., (p) although in different degrees. It is less colkesive than
membrane, but more flexible ; it is highly extensible, and perhaps elastic. (g)

The wital properties of muscles are those which pre-eminently dis-
tinguish this part of the frame from simple membrane and the rest of the
frame. This consists in what has been termed its irritability, or, as Dr,
Bostock observes, more properly to be termed confractility. (r) This is de-
fined to be that power, which the muscular fibre possesses, of diminishing
its length, or of contracting and skorfening itself. (s) The nature of mus-
cular contractility, or the relations which it bears to the other powers of
nature, has been much discussed and disputed. (¢) It has been sup-
posed to be exelusively attached to the museular fibres, and to differ ma-
terially from those of nervous sensibility, (x) and to be perfectly dis-
tinguishable from elasticity ; and it has been observed, that one of the
most remarkable circumstances respecting contractility, is, that in all
muscular action, however powerful the stimulant that is applied, still,
after some time, the effect ceases, and the muscle becomes relaxed, (v)
the muscles that have been contracted, become what is termed ex-
hausted, and some time is necessary to elapse before they are again
capable of being stimulated or exeited into action. (r) The phenomena
which attend'upon the relaration of a muscle, are precisely the reverse of
those of its contraction ; the belfy becomes soft, its swelling subsides, and
the wrinkles disappear from its surface; the force of contraction no
longer existing, the ends, not being drawn together, recede, and the whole
resumes its natural quiescent state. HRelavation is not a mere passive
effect, but, on the contrary, when parts have been displaced by contrac-
tion, there is a necessity for some absolute power to bring them back to
their former situation. This power is in most cases that of the anfa-
gomist muscles ; and it will be found that the muscular system is so ar-
ranged, that in most parts of the body, one muscle or set of muscles
has another muscle or set of muscles, which act in precisely a contrary
direction, and is intended to produce precisely the opposite effect; one

() El. Blum. 271 ; 1 Bost. 134, 135 (p) Ante, 22 to 29,

ante, 82, 85, (g) 1 Baost. 158, 158,
(m) El Blum. 217 ; Bell's Anat. vol. i {r) 1 Bost. 160 ; 4 Good, 325
chap. ix, as to muscalar power, p. 578, 580 ; {s) 1 Bost. 160,
4 Good, 392; atiributed of late to elec- (t) 4 Good, 325.
tricity, occasioned by the contact of the (1) 1 Bost. 167 to 169 ; but see post,
nerves with the muoscles ; ante, 42, v, (r), 27, u. (&), and aute, 42, 44, 45.
and 44, 45 ; post, 87, u. (g). (v} Cullen’s Instit. § 108,
(n) El. Blom. 279, {x) 1 Bost. 170,

(o) 1 Bost. 157, 158.
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muscle raises the arm, another depresses it; and when either musele
has been in action, it generally happens that the opposing muscle then
acts and produces the contrary etieet. (y) However, besides the anta-
aonist muscles, another contracting force, which is often useful in re-
placing parts, is elasticity, (y) as in the structure of the chest. Another
means by which muscles are replaced after contraction, is the force of
gravity, which frequently occurs in the motions of the extremeties. (z)

Biit what are the stimulanfs or causes of contractility? It has been
long supposed, that one general stimulant or cause is, that every body in
existence is a stimulant to the muscular fibre, because, independently of
any other quality, the mere confact of a material substance produces this
effect. But the stimulants or causes are arranged more comprehensively
under three heads, viz. 1, Mechanical ; 2, Chemical; and 3d, Vital ; (or
according to Blumenbach, menfal), and is either exciting or depressing. (a)

1. Mechanical impulses of all kinds, beginning with the slightest tfouch
that is capable of being perceived, and proceeding to a degree of vio-
lence short of that which absolutely destroys the texture of the part, are
of the first class.

2, A great variety of chemical substances, that have few properties in
common, as alcohol acids, alkalies, metallic salts, and many vegetable
acids, are of the second class.

§. In the third class may be placed those agents that scem to operate
immediately upon the vifal powers, without producing any apparent phy-
sical change in the part, as the efectric fluid, and particularly that modifi-
cation of it which constitutes gafvanism. Independent of any erternal
agents, the muscles are thrown into the strongest contractions by a va-
riety of mervous affections, which arise from internal causes, and above all,
from the act of volition. By a process, which will probably always re-
main inexplicable, we no sooner will the motion of any musele than it
obeys the summons with promptness and acenraey. (§) In general, the
contraction and relaxation of the muscles is entirely regulated by the will,
through the nerves. Thus we know that if we wish, or in other words
will, to give a severe blow, the muscles of the right arm are accord-
ingly immediately contracted, and the arm propelled in order to per-
feet the intent; and we know how suddenly that wish or will may be
interrupted or stopped short and changed by a contrary wish or will,
putting in motion the antagonist museles at the very instant the blow was
about to be perfected, and the force is stopped or withdrawn., Tt
should seem, therefore, that although the muscles possess the contractile
power, yet that the exercise of it i1s attributable entirely to the nervous
system, in the mamner presently explained. (¢) In another place it is
ohserved, that the mere act of volition, like all the other mental faculties,
is directly connected with the brain, while the exercise of volition requires
the co-operation of the brain, nerves, and muscles ; and whatever volition
iz conceived in the mind, it cannot be carried into effeet unless the nerve
and the muscle be in a sound state. (¢)

The most recent supposition as to the cause of the contraction and
motion of the museles, has been sugoested by the experiments and ob-

(y) Id. 171 ; Quain’s Avatemical Plates,
p. 1 and 2,

(z) 1 Bost. 174,

{a) El. Blum. & 52, 53, p. 35; and of
late il 15 supposed, that the contraction of
the muscles is attribotable to electricily, oc-
casioned by the nerves coming in contact
with the muscle. See quotations, 3 Baost,

3593 and Quain’s Anatomical Plates, 5;
ante, 42, n. (r), 44, 45; and infra, BT,

(I} 1 Bost, 1735, 174; El Blum. 45; and
more particolarly, 3 Bost. 244, 255.

(e} And see 1 Bnst. 178, 179.

(o) 5 Bost. 245, 246.

() See the observations and autho-
rities collected in 5 Bost. 246, 247,
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servations of MM. Prevost and Dumas, (z) and supported by a degree of cyrap. 111,
approbation on the part of D, Edwards, Dr. Bostock {ﬁ} and Dr. Seer. 111,
t{uain, (#) though the latter observes, that the researches are far from con- Or Muscris,
clusive. The supposition is, that the contraction of muscles is aliributable o~
electricity, occasioncd by the nerves, anfluenced by the will, coming in contact
weth the muscles. () 1t iz admitted, that in this mode of viewing the
subject, the muscle itself appears to be passive, and the nerves alone
active. (m)
A living muscle, when thrown into action, has been supposed to in-
crease in absolute weight, in density, and in power of resistance ; (n)
but the increase in weight or density has been disputed. (o) It can raise
a weight, which, when dead, would crush it to atoms. By this, a horse
can draw, with ease, three times its own weight ; and in smaller animals,
the muscular power is even greater in proportion; and it is said, that a
flea can draw from seventy to eighty times its own weight. (p) The
museles undergo a change in their state, as age advanees, partly in con-
sequence of the change in the state of the membrane, which enters so
largely into their composition, and finally, in consequence of the alteration
of the fibres themselves: they become generally less contractile, while
those that serve for the voluntary motions are less under the control of
the will, or less able to execute its commands. In some instances, parts
that were originally muscular become tendinous, the muscular fibres
being gradually absorbed, and tendinous matter deposited in their room.
In some cases the muscular or soft parts become rigid, from the quantity
of bony matter being deposited in them. (g)
4th. The Use of Muscles—The muscles constitute the cords or ropes, 4thly. The nse
as bones are the levers of the living frame. (r) The general use of the of muscles,
muscles is sufficiently obvious; they are the great organs of motion,
both of that by which the body is moved from place to place, constituting
focomotion ; that by which each of its separate parts is moved when we
act upon the contiguous bodies in our intercourse with the external world ;
and that by which many of the various minute actions are performed,
which are essential to the exercise of the vital functions, In short, mus-
cular motion seems to be concerned in almost every operation that is
produced either by the system at large or by its individual parts. (s)
ath. Mechanism of Muscles—We have just observed that the bones ;10 The e
are the levers of the body, and the muscles the cords which pull them. i of
In considering the mechanism of muscles we must bear in mind that their muscles.
action consists essentially in the approximation of their extremities, in
consequence of the shortening of their fibres, and that the immediate effeet
of this is to move any body to which the ends are attached. (£) The fixed
points of the body from which mation commences, or against which the
museles react when they begin their contractions, are generally the bones,
and the motions are performed by the intervention of jamnfs. Considering,
therefore, the bones as being acted upon by the muscles after the manner
of levers, the part where the muscle or tendon is inserted into the bone
will represent ¢he power, the joint the fulerum, and the part that is moved
constitute the weight. Writers on mechanics have divided levers into three

{i} Journal de Physiologie, tom. iii. (n) 4 Good, 325.
() 3 Bost. 350, (o) 1 Bost. 163 to 166.
(i) Quain’s Anatomical Plates, 5. { ) EL Blum. 279.

(1) MNM. Prevost and Dumas, Jownal de (g} 3 Bost. 332, 333,
Physiclogie, tom, iii : and see extract and {r) 4 Good, 524; 1 Bell's Anat. 394 to
observations, 3 Bost. 359; and Quain’s 399; 1 Bost, 179,
Anatomical Plates, page 5. The student {s) 1 Bost, 179, 180,
should read the observations in the latter. (t) Id. 185
{!‘ﬂ} Quain’s Avatomical Plates, 5.
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kinds, according to the relative position of their three essential parts, the
weight, the power, and the fulerum. Those of the first kind have the ful-
crum in the centre ; in those of the second kind the weight is in the cen-
tre; while in the third, the power is in the centre; the bones are of this last
description, in which the power is placed between the fulerum and the
weight. The motion of the forearm may be taken as an example of the
effect of muscular contraction, and the manner in which it is produced.
When we wish to raise a weight by bending the elbow joint, it is effected
by a muscle below the shoulder, which has tendons inserted into the top
of the bone of the forearm near the elbow. (#) Let Nos. 1 and 2 represent
the forearm ; No. 3, the weight to be raised ; No. 4, the Biceps muscle
arising from the shoulder, with its tendon inserted into the forearm below
the elbow ; No. 5, the upper arm, small in the middle and large at the
extremities ; and No. 6, the elbow joint, being the fulcrum, thus ;

By the contraction of the Biceps muscle, 4, to a small extent, the bending
the joint, G, is occasioned, and the weight is carried up to a height propor-
tionate to the length of the forearm, or in other words, the hand forms a
part of the eircumference of a cirele of which the elbow is the centre,
This consideration of the manner in which the muscle acts, shows that the
mechanism of the animal body is calenlated to produce a great loss of abso-
lute power, but such power is thus sacrificed to afford increased velocity
and symmetry of form, which, if the muscle were otherwise placed, would
be clumsy and awkward. (x)

6th. Their Action cxplained.—The cawsc of the contraction of muscles
seems to be imperfectly known. (y) Dr. Bostock, on Physiclogy, concludes
his valuable observations on the subject by stating, that in the present
state of our knowledge, contractility ought to be regarded as the unknown
cause of known eflect, a quality attached to a particular species of matter
possessed of properties peculiar to itself, and which we are not able to
refer to any general principle. (z) But MM. Prevost and Dumas have,
as we have seen, recently attributed muscular contraction to eleetricity,
and by the nerves coming in contact with the muscles. (¢) And Dr. Ed-
wards, remarking upon this hypothesis, himself concludes, * d'on il par-
aitrait resulter que les contractions sont dues a electricité produite par
le contact du nerf et du musele.” (4)

The action of muscles never intermits, and is only diminished in the
sleeping state ; though where the sleep is profound and lethargic, the

{u) Winslow, sect. 5, art. 5; and Mem. {£) 1 Bost. 218 ; 4 Good, 323.

Acad. pour, 1720 ; 1 Bost. 183, {a) See ante, 87, and extracts 3 Bost. 355
(1) 1 Bost. 185 to 192 1 Bell's Anat.  to 365, and Quain’s Anat. Plates, p. 3,

S04, a) Bee extract o Dost. 2ol

i (b 5 3B 350

(v) 1 Bost, 197 to 219, 577, 578.
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diminution amounts to almost a cessation, except in the involuntary
organs. When muscles are not exercised the vis insife is very slightly
exerted, but we can still trace its influence by the position which the limbs
assume, and discover the strength of the antagonising muscles, (¢) and
in disease, especially in children, the observance of the muscles during
sleep will assist in discovering the state of tone. (d)

In considering the nervous system, we shall examine the connexion
between the muscular and nervous system. (¢) To every muscle there are
two distinct sets of nerves, the oue to excite and give the muscles their
power of motion, the other perceptive nerves, appropriated to the sensi-
tive faculty of such muscles, and to communicate the sensation to the
mind. ( /) Prevost, Dumas and Dr. Edwards appear to attribute mus-
cular motion to the effect of electricity, occasioned by the contact of the

nerves and muscle. (2) .
-

In order to promote the symmetry of form and the facility of motion,
we find that in many cases the flesh of the muscle itself is not inserted
directly into the bone which is to be moved, one or both of the ends ter-
minating in membrane, which, according to the situation or use of the part,
15 either converted into a strong cord constituting a Tendon, or is spread
out into a membranous expansion technically called an Aponeurosis (from
aro and vevpor). (k)

The Tendons are the continnation of the interstitial cellular membrane
of the musele, and may be unravelled into a web. (i) But tendons, as
distinguishable from muscles, have been supposed by some to be dead and
unorganized, and have no visible nerves, and are insensible and not con-
tractile, (k) and they possess very few if any blood vessels; and no vessels
have been discovered in them for the purpose of secretion or abserption :
but the better opinion is, that tendons have an absorbent apparatus, (1)
Indeed if they have not, or if, as supposed, they be unorganized, how could
a ruptured tendon reunite and again become useful, as certainly in some
cases oceur, in case of the rupture of the Tendo Achillis? (m) In their
chemical composition tendons nearly resemble the most compact membranes ;
their basis appears to be coagulated albumen, united to different propor-
tions of jelly and mucus. They contain no earth, and only a small quan-
tity of saline matter. (n) The principal use of tendons is to connect the
muscles with the bones, and serve as cords or ropes to transmit the action
of the museles to a distant point, and on doing this their operation appears
to be entirely mechanical. (¢) Unless the muscle is directly connected
with a bone, tendons are seldom found, and, therefore, there are no ten-
dons attached to the muscles of organic life. ( p)

———

Museles and tendons are subject to several diseases, particularly rheu-

¢) 4 Good, 326. {i) Bell's Anat. 399; 1 Bost. 51.

d) 4 Good, 326. The student should (k) 1 Bell's Anat. 398 ; EL Blum. 193,
here read 4 Good, 325 to 526, note b; 1 Bost. 68,

(e} Post, and see 1 Bost. 201 to 311; (1) 1 Bost. T0.
4 Good, 523, {m) See . Coop. Surg. Dict. tit, Tendon,

(f) See Mr. Bell's observations in Phil. p. 1077, 1078.

Trans. for A. D. 1826, p. 163, and 3 Bost. {n) 1 Bost. G8.

175, and post. (o) Id.
{z) 5 Bost. 339 ; ante, 82 to BE. (p) 1 Bell's Anat, 398,
(k) 1 Bost. 183,
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matism, spasms or tumors, each of which will hereafter be fully con-
sidered, with their remedies. (g)

In cases of sudden death from lightning or eleetricity, or a blow upon
the stomach, or the bite of some venomous animals, or from some acrid
vegetable poison, as laurel-water, or from exercise, or violent mental emo-
tion, oecasioning sudden extinction of life, the muscles will be found in a
state of relaxation, and to have lost their susceptibility to contractility by
any stimuli, and the blood will be non-coagulable ; cirenmstances im-
portant to be attended to when there is any supposition of criminal
death, (r) whilst it is the opinion of some pathologists that the force of
muscular contraction through the system generally is inereased in inflam-
matory fever. (s)

i —

Muscles and tendons are also liable to various Injuries, as ruptures and
wounds, (#) which it will be move proper to consider in a subsequent
chapter. Ruptures even of the Tendon Achilles are capable of reunion by
relaxation and care. () When a muscle has been divided across by a
deep wound or cut, the union which may result is always incomplete as
regards the museular fibres. The muscle may be said to unite as a whole,
but the muscular fibres not. The union takes place between the cellular
tissue investing the opposite surfaces, and the union presents a firm line
of fibro-cellular material, at which the museular fibres of each half ter-
minate. But the injurious consequences of deep transverse cuts across
muscles may be long if’ not permanently felt in reducing or retarding the
power of the limb, and in that view it may frequently be important in
judicial inquiry to be able to enumerate and establish in each ease all the
probable consequences of such an injury, so as justly to increase the mea-
sure of compensation for the injury. (v)

- .

The enumeration of the particular muscles, from the eranium to the lower
extremity of the human frame, would follow the same order as that ob-
served in the arrangement of the bones, and the joints and ligaments. (w)

The muscular fibres of the neck, back and loins, those on which all the
complicated movements of the vertebral column depend, compose more than
500 distinet muscles in tho whole ; () and it is said that the entire human
body, possesses about 450 muscles or upwards, but varying in number in
different individuals: it is thus furnished with a double advantage, viz.
an extreme agility of motion in particular parts, and throughout the whole
a surprisingafcgree of strength and endurance of labour. (y)

The muscles have been generally arranged and examined in the order of
their several layers, of which there are four on the back, and elsewhere usu-
ally two ; and of these are considered, first, those most external, and then

(q) As to Rheumatism, see 4 Good, 323
to 525; Spesms, 4 Good, 529, 551, 525 to
500 ; Twitchings, 4 Good, 464 ; 5 Good,
478 ; Coop. Dict, 547 ; id. tit. Paralysis,
p. 1244.  As to the remedy by Aeupunc-
{ure for Rhewmnatism, see that title Cyclop.
Med, Prac. 52, 34, and 2 Good, 664, 665.

(v) 1 Bost. 442, 443 ; Hunter on Blood,
26.
{s) 1 Bost. 447,

{(t) Coep, Dict. tit. Tendons, 1077 ; id.
081, and tit. Wounds, 1252 3 3 Good, 478 ;
4 Good, 324 ; El. Blam. 278.

(1) See several instances, and the proper
treaiment, in the awthoritics referred to in
8. Coop, Surg, Dict, tit, Tendons, 1077,
107 8.

(v} See auseful practical article, 8. Coop.
Surg. Dict. tit. Wounds.

(w) See 1 Bell, 207 to 393, 594 to 406 ;
Lizars, part iv. v. vi. p. 1 to 219, and Bur-
gess and Hill's Tables of Muscles and their
origin, insertion and use.

(1) 4 Goed, 357,

(y) EIL Blom. 277 ; 4 Good, 569, 466.
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successively the under layers, until the bones are exposed. (z) Tt has been
justly observed, that their present nomenclature is very perplexing, and
not uniform upon the same principle; for sometimes the name is taken
from their situation, at others, from their action and use, and sometimes
frmn thewr order of dissecfion.(a) Very useful Tables of all the muscles,
showing their names, action and use, have been recently published, (4) and
the student must study the observations of Dr. Quain, in eonnexion with
his explanatory plates. (c)

i —

Secrrox IV.—Or Nevroroay, (d) or THE NErvES.

The bones with their joints, and the mmscles and tendons, though
capable of motion, would be inactive, unless excited and stimulated by the

erves. These communicate sensation from the different parts of the
body to the sensorium, and other nerves excite the motion of the muscular
fibres ; {c} but as they form parts of what is termed the nervous system,
they will be more properly and particularly considered hereafter,

It may suffice here to observe, that with respect to the relations which
the different parts bear to each other, the Brma is the centre of the ner-
vous system, or that part to which all the others are subservient, and that
some Nerves receive impressions from external objects, and #ransmit such
impressions to the brain, where they become sensible to the mind, consti-
tuting perceptions, which is one mode in which the nervous system ope-
rates. ( f') The second mode in which the nervous system operates is by its
reaction on some of the organs of the body, an operation which, with re-
spect to the suceession of events, is the reverse of that just noticed. Of
the actions of this deseription one of the most importance to our exist-
ence, and the most frequently exercised, is the faculty of volunfary motion
of the museles. Here the affection originates in the brain, in which some
change takes place ; this is transmitted down the nerve into the muscle,
where an effect is produced on the fibre, which causes it to contract, and
in this as in the former case, all the three stages are equally essential, (g)
It will here suffice to notice that the nerves, as they appear to the eye in
every part of the frame when dissected, are white cords, flat, round or
irregular, bound up in firm membranes, and blood vessels accompany
them; and each nerve consists of many fibriles, and the cellular texture
and blood vessels are interwoven with such fibriles, (4)

{s} See Hooper's Plates of the Muscles, Aoyegs includes pmperlj the dcscri]}ﬂnu of
with names of each, and Tuson’s Dissector,  the nerves, brain, and organs of sense,  As

and Quain’s El. 2d edit. to the nerves in general, 1 Bost, 219, and
(a) Quain’s ElL 2d edit. and Quain’s post.

Anatomical Plates, p. 1. (e} 1 Bell, 504 ; 2 Bell, 571 ; 4 Good,
(h) Quain’s El. 2d edit. 383, 385, and 323,

Burgess & Hill's Tables, () 1 Bost, 241, and post.
{e) A.D. 1833, in courte of publication, (r) 1 Bost, 248,

by Taylor, bookseller, Gower-sireet. (i) 2 Bell's Anat, 365.

(d) Newrology, from vevesy, a nevve, and
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OF THE FUNCTION OF RESPIRATION, AND INCIDENTALLY OF VOICE, SPEECH,
AND OTHER SOUNDS, AND THE SEVERAL EFFECTS OF RESPIRATION, [::I}

———
Introductory observations .. ...c.ss0: 92 3. Dimension and Capacity 100
Section I. The Organs and Parts .... i #4. Several Contents of .... b
L NSl e e e 1. The Bronchial Arteries i,
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8. The Th-y“:'id Gland ........ 897 | Seetion III. The more remote Fane-
0, The Thorax < ouusness i T tions and Utility ............ 111
10, Diaphragm ..c..eroonsanss af | Section IV, OF Defects, Discases, Ihs-
11. The Broochial Tubes ...... b, orders, and [njuries to these Or-
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1, The DMediastiom divid- Section V. OF Transpiration, E'l.ra!:lma-
ingthem ...oveunnnes b tion, and Transadation ........ 1253
2, Internal Construetion. ... i

————

General view of PEruaps of all the organs and functions, those of Respiration should
the function of pst excite our admiration, as well in respect of their structure as their

Respiration.

durability, notwithstanding their very delicate structure and incessant
employment. The Lungs are composed of exceedingly delicate and
small air cells, and the pulmonary blood vessels from the right ventricle
of the heart, containing the dark blood, pass by and around these air
cells ; and the atmospheric air, containing oxygen and renovating prin-
ciples, is inhaled in rapid succession into such air cells, and absorbed
through the delicate membrane of such cells into the blood, in those
vessels, whilst, through the same media, the carbon and other noxious
particles of the blood acquired in the course of circulation, escape and are
carried off from the system ; and although it must be admitted that a great
proportion of mankind, especially in England, die from disease of the lungs,
yet it is astonishing that so delicate a membrane should be capable of en-
during and performing its office during even protracted life. We are
here to consider, in detail, all the organs and functions of Respiration,
and incidentally, the organs and functions of voice and speceh, and various
other sounds. (&)

Respiration (a compound of the Latin re again, and spiro or spi-
ritus), (¢) commonly called breathing, consists of the drawing into, in-
haling, or tm:hnic:aa.li;r called inspiring, atmospheric air into the lungs, and
then foreing out, expelling, or technically expiring, from the lungs the air
therein, whilst at the same time the blood is transmitted through a set of
vessels, so situated in the lungs as to enable the air to act upon it, and to

— —

(a) In general, the circulation of the well directly as remotely, we have in this
blood has been treated as the principal vital — work given respiration precedence.
function, and therefore first considered ; and () See in general as to respivation, voice,
respiration, or, as smue term it, the amos-  and speech, Kl Blum. 110 to 155 ; 1 Good,
pherizativn of such bloed, has been treated 493 to 525 ; 2 Bost. 1 to 313 ; Quain’s EL
as @ subordinate function; 2 Bost. 13 but  ist edit. 566, &c.
in respect of ils indispensable wtilities, as (c) 2 Par. & Fonb. 11.
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oF RESPIRATION, &c.

produce that change in its nature and properties which fits it for the sup-
port of life. (d) These operations are directly, immediately, and ob-
viously subservient to two important purposes; the first, and prineipal,
that of carrying off from the blood a gas, recrementory and deleterions
to life, and introducing, in lieu, one or more gases indispensable to
animal existence ; and the other, that of furnishing us with speech, or the
means of vocal communication and interchanging our ideas. ‘T'o these
are to be added some minor consequences, which will be presently con-
sidered. (¢) More remotely, and less obviously, respiration is the main
occasion of contractility or motion, animal heat, and antiputrescence, and
consequently the continuance of life, ( /) and prevents the decomposition
of the body, which would otherwise ensue.(g) We will first consider
the Organs of Respiration and Speech, in their natural order ; and se-
coudly, the Funclions of Respiration, Voice, §c. The following is a con-
cise table of the organs and functions of respiration, speech, and voice.

L. Orcaxws. j 3. Ribs.
1. Nostrils. ' 4. Clavicles and Ster-
2, Mouth. num.
5. 0s Il:,'aide;. 5. nia,phragm,,
4, Larynsx, 6. The anterior and pos-
5. Glottis and Epiglottis, terior Mediastinum,
6. Pommum Adami. 9. Bronehi.
7. The Trachea. 1, Lungs, and Blood Vessels,
B, The Thorax. 11. The Muscles and Nerves,
1. Its boundaries. 12, Pleurs,
2, A description of the Ca- 1I. Fuxerroxs.
vity and Parts contained. 1. Respiration,
1. Spinal Vertebrae. 2, Voice, Speech, Singing.
2, Seapul=. 3. Other Sounds,

93

CHAP, 1V.
Seer. 1.
BesriraTion.

The nose and nostrils being principally concerned in the sense of Nostrils.

smelling, will be hereafter more particularly considered when examining
that sense, as part of the Nervous Function. It may suffice here to
observe, that the nostrils are considerably concerned n the respiratory
function, and in speaking and singing, for through them and into the
posterior fauces the air is inhaled and expelled and carried through the
glottis into the trachea. (A) One communication of the air is through
the nostrils, the floor of which forms the roof of the mouth, and at the
extremity of which is attached the soft palate, and thence into the upper
part of the throat, (i) and through these, probes or tubes may be in-
troduced into the throat; (i) and if there be obstruction or wound in the
mouth or trachea, glottis, or epiglottis, or of the azsophagus, so as to
render it inexpedient to introduce food or medicine through the mouth,
it may be communicated through a flexible elastic gum catheter passed
through one of the nostrils into the cesophagus, (k) and perhaps this ex-
pedient might be resorted to in case of a locked jaw ; ({) and it has been
supposed, that an elastic gum catheter might be introduced advantage-
ously through the nostril into the trachea, in order to facilitate respira-
tion). (m) On the other hand, if there be obstruction in the nostrils,
then the patient may breath alone through the mouth. () On the other

= re——

{d} 2 Bost. 1. and at most liguid aliment could be intros
() 1 Good, 493. duced.

(f) 2 Bost. 184, 184, {m}) Coop, Dict. tit. Bronchotomy, p. 254
() Id. But it is admitted, that this has not as yet
{(h) 3 Bell, 194 5 1 Good, 495, 496, been attempted by an English surgeon ; id.
(i) Lizars, part i, p. 58, 59, ibid. And a very experienced anatomist

(k) Coop. Dict. tit. Throat, 1093, 1094; las objected that the introduction of a ca-
and tit. (Esophagotemy, p. 916; and see o theter through the glottis would be impos=
case fully stated, Coop. Dict. tit, Epiglottis, sible, because the irritability of the mem-
s 450. brane is too great to admit even the smallest

(1) Coop. Dict. tit. Tetanus, 1089 ; sed  drop of water.
guere a3 deglatition could not be supplied, {n) Lizars, part ix. p. 56.
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OF RESPIRATION, &c.

hand, the smallest particle of food is in general prevented from entering
the nust.nis or eustachian tubes, by means of the soft palate, which, as
well as the woula, is extended by museles of its own, and closes thus-e
openings during the operation of swallowing. (o) The nostrils and parts
communicating with the throat are frequently subject to the most ca-
lamitous diseases. (p )

In regularly tracing the organs of respiration and voice, from the ex-
ternal atmosphere to thl: imermost cells of the ]l‘:IIg.':, we should hegin
with the two orifices, viz. the mouth and the nostrifs, through which the
air is inspired and expired. But with respect to the mouth, as its various
parts are more actively concerned in mastication and deglutition, we will
consider them as parts of the Alimentary Canal, and connected with the
Function of Digestion.

We will therefore now consider the upper parts of the air tube, which
commences in the fauces, and descends through the neck, in front of the
cesophagus, into the thorax, and is the «:-nI}r tube which earries the ar
into the lungs, and is wholly distinet from the wsophagus, which lies
behind the same. (q)

At the root or posterior extremity of the tongne, lies a bone, which,
from its resemblance to the Greek U or letter Y, is called the os hyoides
or iyoid bene, (r) and which may be felt between the chin and the thyroid
car tilage., Itis l:nmlﬂe[.c in the front and sides, but deficient posteriorly,
where it terminates in being connected to the pharynx (which will be
considered hereafter as part of the alimentary canal.) (s)

The superior extremity of the trachea is furnished with a number of car-
tilages of a peculiar form, which constitute the lar YR, The laryn com-
mences about an inch below the hyoid bone, to which it is connected by
strong ligaments, and it forms a part of the tube through which the air
passes into the lungs. It is composed of five moveable cartilages, or
rather bones, viz. the thyroid and ericoid, and the two arytenoid c:lrulanres
and the epiglottis.  The thyroid c:trti'iuge , supposed to have been so named
from its resemblance to an ancient shield, is formed of two square pieces
of bone, united along the front, and diverging backwards : at the upper
part of their junction, in front, is a slit-like projection, more apparent in
males, called the pomum g"ulaml and vulgularly attributed to Adam’s
cating the forbidden fruit. (¢) Below the lhyrond is the ericoid cartilage,
bearing a strong resemblance to a seal ring, the broad part of which is
Lurnctfh’u,kuartls, and filling up a part of the vacancy in the back of
the thyroid, to the lower l:dgc of which it 15 united by ligaments. On
the upper edge of the ericoid cartilage are placed behind two triangular
pieces of cartilage called the arytenoid, which are moveable on the eri-
coid, and from the bases of which there proceed forwards the two chorda
vocales : these are two ligamentous chords, placed somewhat parallel to
each uter, and which have between them the fissure called the gfu!'fir The
voice is produced by the air vibrating upon these chords, and if the air
be iurijIl}f ]Hul.u_"u:] from the lungs thmu"h the glﬂ-ttlb, .lLLuldmg to the
varying form and size of the dperture caused by the muscles moving the
arytenoid cartilages, the different vocal sounds will be produced. The
museles of' the glottis are under the control of the will; and an indivi-
dual, by his voluntary effort, operating through the medium of these

(o} EL Blum. 316. aspiraled is sounded in English as Hy.

(p) Lizars, part i. p. 58; id, part iz, p. 6, () Quain’s El. 123, 449, 450, where
in notes. the os ]'J:,I'Dil’ll.'!i i 'IE'nII‘:;r deseribed,

{q) Quain’s El. 572 ; 2 Bost. 5. (t) 1 Good, 424; Cyclop. Prac. Med.

(r} In Greck there is no H, and the ¥ tit, Asphyaxia, p. 179,
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muscles, can produce all the vocal or musical sounds or tones of which
the voice is susceptible, though such sounds are modulated, some by the
larynx, others by the tongue, or in the mouth, teeth, lips, or the cavities
of the nostrils, («)

The part of the larynx most coneerned in producing the voiee, is con-
sidered to be the glottis or narrow opening of the wind pipe, and over
this aperture lies one of the cartilages, the epiglottis, which closes it in
the act of swallowing, so as to direct the food to the wsophagus, and
prevent it escaping down the wind pipe, though it has been observed,
that the glottis, when sound, may be sufliciently closed and protected, in-
dependently of the epiglottis. (x) It is clearly ascertained, that in fact
the air expired from the lungs, and striking properly upon the margin
of the glottis, becomes sonorus. (y) The larynx is contracted and di-
lated by the powers of the muscles and the elasticity of its cartilaginous
structure, and is covered internally with a very sensible vascular and
mucous membrane, which is a prolongation of the membrane of the
mouth.

Speech (the gift of which so eminently distinguishes the human species
from all other animals), depends upon another series of actions connected
with the muscles of the tongue an£ lips, which, although they are distinct
from those that are concerned in the formation of the veice, are like them,
connected with the respiration, as articulate sounds necessarily depentd
upon the emission of air from the lungs. Besides the cartilages and
muscles that compose the larynx, there are several ligaments which serve
to connect the various parts, (z)

The chordee vocales are the two long edges of the rima glottidis (from
rima, a chink or fissure, and gloftis\. The form of the glottis, com-
posed of three distinet cartilages, resembles that of a small box, with a
minute aperture or vima (chink or fissure), nearly an inch, or ten or
eleven flines in length, and two lines or one-sixth of an inch in breadth at
its greatest diameter, resembling the reed in the clarionet, (¢) but capable
of enlargement or diminution. The margins or edges of the chink, which
constitute the glottis, are formed by two thin ligamentous chords, which
extend forwards from the base of two triangular and moveable cartilages
to their attachment in front, which is fixed. These are called the chorde
vocales, and the diameter of the aperture between them varies according
to the actions of the muscle, which are attached for that purpose to the
arytenoid cartilages ; and the voice is the sound of the air propelled
through and striking against the sides of the glottis or fissure between the
chordze vocales, somewhat as in a clarionet.  Speech and singing are the
modification of the voice into distinet articulations, by the glottis itself,
or in the cavity of the mouth, or of the nostrils. (b)

The tongue also assists in articulation, though it is said that there are
instances of distinct articulation after it has been lost.(¢) Whistling
has been incorrectly supposed to be performed in the larynx and com-
pleted by the coartation of the lips, so as to serve as an embouchure
to the column of air expelled through the larynx and mouth, and that

(u* See the explanatory plate of the
organs of respiration, ante, 92, See also an
account of the larynx, El. Blom, 139, 144 ;
2 Bost. 213 ; 1Good, 495 te 504; Cyelop.
Prag. Med. it. Asphyxia, p. 179 ; and see
Albinus, tab, 11, figs. 44, 48 ; and tab. 12,
figs. 1, 7.

{x) EL Blum. 518, note (¢

(1) El. Blum. 159, 144, 143; 1 Good,
494, 495 : Quain's El. 419, &e.

(z) 2 Bost. 214, 218.

(a) A line is a measure adopted on the
continent ; and one line is the twelfth part
of an inch.

(&) Lizars, parti. p. 59; and see as lo
ventriloguism, 1 Good, 493 fo 504; and
see EL Blum. 139 to 153, with the notes,
containing some interesting observations on
the toice and singing ; Tuson's Dissector,
117 ; and see 2 Bost. 216, note 3.

(c) El. Blum. 141, 146; 1 Good, 541,
aed guere,
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the varieties of intonation entirely depend on the alteration of the tongue,
and on the corresponding motion of the larynx, viz. that for the higher
sounds in whistling, the tongue is brought forwards and the larynx is
raised, and for the lower sounds, that the tongue recedes and the larynx
is depressed ; (g) but this supposition is incorrect as regards the larynx
being concerned in the action, for whistling is a musical sound, produced
wholly by the lips, modified by the cheeks and tongue. The lungs
supply the air, and the larynx nothing more than as a part of the tube
through which such air passes,

It has been conjectured, that when persons are drowned, the glottis
almost immediately closes, so as to prevent much water from escaping
into the lungs, and that consequently death proceeds from the want of
inspiration, and not from suffocation by water. (A) Besides other disorders,
the larynx, glottis, and epiglottis are liable to a dangerous inflammation,
sometimes excited by too much exertion of the organs in singing, or pub-
lic speaking, called Empresma Laryngitis, or Cynanche Laryngea, and dif-
fering in some respects from croup, and requiring immediale care, and
sometimes even the operation of Bronchotomy or Tracheotomy. (i)

If the os hyoides, glottis, or epiglottis, be injured or destroyed by gun-
shot or other wound, the patient may be fed by means of an elastic gum
catheter being passed through one of the nostrils, (&) and even the power
of voice, and speech, and deglutition may, it has been supposed, be con-
tinued, though in a very diminished degree. (1)

At the age of puberty, which commences about fourteen in males, and
twelve in females, the voice becomes fuller, deeper, and more sonorous ; (m)
and Richeraud, Good and others, have clearly shown that this change of
voice depends upon the Larynz and Glotlis undergoing an increase in ca-
pacity ; the former observes, that at the time of puberty the aperture of
the glottis augments in the proportion of five toten in the course of twelve
months, that its extent is in fact doubled both in length and breadth, but
that these changes are less marked in women, whose glottis only enlarges
in the proportion of five to seven. (n)

The Trachea, or windpipe itself, sometimes called aspera arteria, ( p)
(of which we have thus seen the Larynx is considered the uppermost part,
and commences in the fauces), is a long eylindrical tube, composed of car-
tilaginous rings, each forming about three-fourths of a circle, which is de-
fective hﬂhim?,sunited together by elastic membrane, extending down the
neck, and nearly in front of the cesophagus (though that tube somewhat
inclines to the left side)(g) from the ffyoid bone at the root of the tongue
to the second or third dorsal vertebrae in the thorax, where it branches
off (r) into the two bronchial tubes, through which the air passes freely into

each corresponding lung. (s)

rin derives its name from ‘?“F"".r’E* Latin

(g) El. Blum. 140, 146.

(h) 2 Par. & Fonb. 35 t0 57 ; EL Blum.
136, in note (g) ; Cyclop. tit. Asphyxia,
1?*.

(i) 2 Good, 440, 442 ; sec those titles
in Coop. Surg. Dict. 282, and Cyclop. Prac.
Med.

(k) Coop. Dict. tit. Epiglottis, p. 450,

({) Id. and El. Blum 318. n. (c).

{m) 1 Paris & Fonb. 185; 5 Good, 11;
see more particularly on Poberty post.

{n) Elements of Physiology, translated
frem the Fremch of Richeraud, by K. Ker-
rison, Lendon, p. 458 ; 1 Paris & Fonb.
185, note (a).

(o) Trachea is probably from Teapyue,
Latin, asper, and from thence the word as-
pirate. The term Throat is derived from
the Greek word 8gotw, to speak. The Pha-

guttur, and from thence the word guttural
sound, Coop. Dict. Pharyngotomy, 977.
The term Throat has been properly defined
to be enly the forepart of the neck or wind-
pipe, though it is commonly used to de-
scribe all the contents of the neck, and to
comprehend parts of the cesophagus, and
arteries and veins ; at least the term wotnds
af the Throat comprises injuries to all thuse
organs, see Coop. Dict. tit. Throat, 1092 Lo
1004, So the term sore throat imports dis-
ease of the tonsils, or pharynx or wsopha-
gus, 2 Good, 435, 454,

(I::l El. Blum. 1110.

(4) Quain’s El. 572 ; 2 Bost. §, 4.

(r) Lizars, part ii, p. 7; 1 Bell, 561;
Quain’s El. 572,

(s) 1 Good, 495,
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The Trachea then passes downwards, as before observed, to the second CHAP.IV.
or third dorsal vertebrae, where it divides into the bronchi. It is placed _ Secr. l.
between the great vessels of the neck, and covered partly by the thyroid TESTHATION:
gland and its veins, (£) also by the sterno hyoid and sterno thyroid museles, Thyroid Gland,
and crossed by the left vena innominata, the arteria innominata, and the
arch of the aorta. (u) We shall hereafter, in describing glands in general,
necessarily consider the structure of this gland ; it may here suffice to
state, that the thyroid gland is a body composed of two somewhat oval
portions, united at their superior ends by a small transverse slip, which
lies across the trachea. The size varies exceedingly, its average being
about an inch and a half inch. [Its use is unknown: no ducts are traced
either to or from it, but it receives a large supply of blood, and few nerves.

Its enlarged state is called Bronchocele.

The '.[Ei‘achca itself’ is composed of fibro cartilaginous rings, varying The Trachea
from sixteen to twenty in number, and united together by an elastic mem- centinued.
brane, and furnished with muscular fibres. Elastic fibrous lamellae form
the circumference of the tube, and serve to connect the cartilaginous rings,
which seem as if developed in its interior, and also to complete the cir-
cuit posteriorly, where these rings are deficient. Interior to these is
situated the mucous lining, continuous superiorly with that of the larynx,
and nltimately prolonged through the bronchial ramification.  Where the
cartilaginous rings are deficient, the mucous membrane is supported by
some longitudinal fibres, and beneath it are a series of muscular fibres,
resembling those of the intestinal canal. These are disposed transversely,

80 as to connect the extremities of the cartilaginous rings. ()

If foreign substances, obstructing respiration, have escaped into the
trachea, or into the adjoining cesophagus, it may become essential
promptly to perform the operation of Bronclotomy, more properly, with
reference to the place of operation, termed Tracheotomy, when performed
in the trachea, and derived from the Greek rpaysa, the windpipe, and
repven, to cut, and which is the operation of cutting an -::rpcning mto the
windpipe for various surgical parposes:(y) and when performed in the
eesophagus, is termed (K soplagaetoms.

Atthe termination of the neck, and nearly where the Bronchi commence, The Thorax. (z)
the trachea enters the Morax (from fepaZ, or Latin peetus), which we may
remember constitutes the upper division of the trunk, and is that cavity
which extends widely from shoulder to shoulder at the top, and is bounded
by and principally influenced by the ﬂi{r}}ﬁragﬂn at the bottom, which
separates the cavity of the thorax from that of the abdomen.

The thorax is protected posteriorily by a part of the spinal column, on
the sides by the ribs, and in front by the sternum, and is bounded at the
bottom by the Diaphragm, which will be presently deseribed. Thi? ca-
vity, by the contraction principally of the diaphragm and by the influ-
ence of the intercostal museles (i. e. the muscles intervening between the
ribs), is capable of eonsiderable enlargement, followed by corresponding
contraction, and which operations are constantly repeated during life, when
inhaling and exhaling air into and from the lungs. In this cavity are
placed the central and most important organs of life, viz., the Heart, being
the prineipal organ of circulation, and the Lungs, the principal organ of

(1) As to the Thyroid Gland, see Coop.  see full deseription of muscles of windpipe,
Dict, Thyroid Gland, p. 1095, and how af- 1 Hell, 226 to 256.
fected b}: the diserder called Brenchocels, (1) Coup. Dict. tit. Broncholomy, 252,
id. 245; 5 Geod, 314, and Quain's El.  and Tracheotomy, 1106.

455, {::J As to the Thorex in general, see Ell.
{u) Quain's El. 379 ; Lizars, part ii. p.  Blum, 112; Cuain's El. 1st edit. 536; ¢
7, and 1 Bell, 561. Bost. 4, 5.

(x) 2 Bost. 3, 4; Quain’s El, 572, 573 ;
H
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respiration ; and it is well adapted for securing them from injury, for it is
protected from external injuries by the vertebree, and twenty-four bones
or ribs of the thorax, by the clavicles at top, the scapulze behind, and the
sternum or breast bone immediately in the centre in front. It contains
part of the trachea, the bronchi, the lungs and pleura, blood vessels and
nerves, the heart, with its blood vessels and pericardium, with the separa-
tion or mediastinum, and through it pass downwards the (Esophagus, con-
veying the food into the stomach, and extending upwards the thoracie
duct and the main veins from the abdomen. It was formerly supposed
that there was actually a quantity of air in the cavity of the thorax between
the pleurse, but this notion has long been exploded, and on the contrary
the layers of the pleura, 7. e. the pleura pulmonalis and costalis, are in
immm{inm contact. (a)

The Diaphragm (from the Greek duagpaypa, dia, between, and ¢paypa,
a fence), (&) Uiii‘lllﬂtljl’ called the midrif, principally regulates the size of
the cavity of the thorax. (¢) It is the base or t{uur of the thorax, in form
somewhat resembling a small dome or roof, to the abdomen, the centre
of which is tendinous, and is fixed immovably to the spine, and upon
which the heart lies. The sides are museular, convex above, concave
below, and each supporting the corresponding lung., “T'hus, by the con-
traction of the sides of the diaphragm, the lateral parts of the chest are
enlarged, the muscle becomes horizontal, and the lungs are filled with
air, the heart remaining stationary. This constitutes the act of inspira-
tion. This is a very firm, stable, and strong muscular expansion, pos-
sessing great power of contractility, and throughout more or less move-
able, for the purpose of respiration. It has been observed, that the
beauntiful contrivance in the shape of the thorax and the diaphragm, de-
serves our highest admiration ; for by its being thus conical, every degree
of motion in the diaphragm produces a greater effect on the capacity of
the chest, than cnuﬁl oceur were it of any other shape. (d) The dia-
phragm may be termed the moveable base of the thorax. (¢) In inspira-
tion, when the fibres of the diaphragm contract, the muscle descends and
become an inclined plane, whose direction is downwards and forwards.
By these means the abdominal viscera are pressed against the lower and
fore part of the walls of the cavity, so that the capacity of the abdomen
is diminished in proportion as the thorax is enlarged. ( f) On the con-
trary, in expiration, the muscles, particularly of the abdomen, return to
their state of relaxation, and the diaphragm becomes again conical, and
the dimensions of the superior cavity are diminished, and the breath is
naturally forced out; nn&l which operation is therefore compared with
inspiration passive. (g) The wsophagus and the aorta descend, and the
thoracic duct, and ascending veins pass upwards through this diaphragm.

The diaphragm may be afilicted by acute rheumatism orinflammation. (4)
Wounds or injuries to the diaphragm have ever been considered of the
most dangerous nature. (i)

The bronchi are two branches from or division of the trachea, and in
which it terminates nearly at the level of the second or third dorsal
vertebrze ; (k) these incline obliquely downwards towards the lungs ; the
right one having to supply the larger lung (the heart occupying a part of
the left side) is larger but shorter than the other : it inclines outwards

{a) See aothorities, 2 Bost. 5, note 3. ()2 Bost. 7.

(&) Ante, 54, (k) 2 Good, 654.
{c) 2 Bost. 16. (i) G. Smith, 279.

(d) El. Blom, 112,182 ; 2 Bost. 6 to 16. (k) It would seem from the terms * Bron-
(¢) Id. ibid.; and see further, Dr. G. chocela” and * Bronchotomy,” that oper-
Smith, 279; Lizars, 11; 1 Eell, 535; ations performed even in the larynx and
Quain’s El. 567. trachea derive their names from the bronchi.
() Quain’s EL, 569, See those titles, Coop. Dict.
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almost horizontally, and enters the right lung on a level with the fourth
dorsal vertebrae. The left bronchus is less in diameter, having to sup
the smaller lung, but is longer than the right, inclines more lﬁngmmllniﬂly
downwards to reach the ]ung Each bronchus, at its entrance into the
lungs, divides into two branches, one being intended for each lobe. The
lower branch of the right lobe also subdivides or rather gives off a
branch to its middle lobe: each bronchial ramification again resolves
itself into two tubes of smaller size, and so, by means of this binary di-
vision, continued throuch five or six successive stages of decrease, a
series of tubes is ﬂ]rmmi increasing in number as they decrease in size,
until finally, each becoming capillary or hair-like, terminates in a minute
cul de sac or air vesicle, the aggregate of which constitutes the proper
cellular structure of the lungs. ({)

The bronchi and their primary ramifications are of the same structure
as the trachea, (m) but the rings are found gradually to lose their cir-
cular form, and to degenerate into lamelle of irregular shape, placed in
different parts of the circumference of the canal, at the several points of
subdivision ; however they are still somewhat annular, so as to keep their
orifices open. (r) The sensibility of the bronchize or smaller subdivisions,
and the existence of their nerves, appear in asthma and otherwise. (o)

The Lungs (g) (vulgarly called the lights) constitute the principal organ
of F{'ﬁptrﬂ!tﬂﬂ They are two bodies of highly elastic spongy texture, (r)
suspended within the cavity of the thorax or chest by the tubes of the
windpipe and large blood vessels, and rest upon the diaphragm, and ex-
tend at their summit to a little above the first rib. (s) These are so light
as to swim in water, (f) though if respiration has never taken place, as in
the case of a child dead before it is expelled from the uterus, the lungs

being collapsed, sink when placed in water. (#) There are two lun s,.

having no communication with each other, or indeed any but through

bronchi, viz. the right and left lung, in the aggregate bulk in various in-
dividuals materially varying in size. The right is divided into three lobes,
and the left into two lobes; (x) sometimes these, according to their situ-
ation, are called the anterior or the posterior lobe. They occupy the
lateral parts of the cavity of the thorax, which they completely fill. (y)
Each lung is of a conical figure; the exlernal surface of the lung, smooth
and convex in its general outlme corresponds with the arch of the ribs.
The internal is compressed, and rests on the side of the heart against the
mediastinum (from tr Latin), and which is a process or septum or division
of the plura, so called because it is situate between the two lungs, (z) and
the centre division passing perpendicularly through the thorax from the
sternum to the back bone, and retains the heart to the left side, () and
at its middle third, the bronchi and vessels enter its substance, forming,
by their aggregate, what is termed the root of the lung. The perpen-
dicular depth of the left lung is greater than that of the right, as the

{r) EL Blum. 117 to 119; 2 Bost, 4.
(s) El. Blum. 110; Forsyth, 33, 34;

* (D EL Blam. 11, 117, 118 ; Quain’s KL
5%2; Lizars, part ii, p: 7; 1 Bell, 563 ;

# Bost. 17, 18.
~ (m) As to which, see ante, 97.

(n) Quain’s El. 573.

(o) 2 Bell, 507, note {1}

l:p} As to Ihl: |llllg'i n n!rncm!, sep Kl
Blum. 110 to 139 ; Quain's EL 570 10 575 ;
1 Goog, 504 to :-*1" i; and as to the d:ssr_:.-
ticn of lungs, see 3 Par. & Fonb. 533; 2id.
394,

{g} Latin pedmones, and henee the dis-
eases  are lermed pulmonary; Greek,

1 Bell, 566.

(1) El. Blum. 110.

{u) This has been considered as one of
the tests of infanticide ; see post

(1)) Smith, 577 ; Quain's El, 570; 3 Par.
& Fonbi. 113; 'IHr:FI 561 ; but Dr. Gordon
Smith, 577, nlue::ts to the term lobés,

(w) 2 Hust. 4.

(=) 1 Good, 505; 1Bell, 555; Lizars,
11.

(a) 1 Bell, 555; Lizars, 11,
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corresponding part of the diaphragm does not ascend so high. [Its inner
border also receives the heart and its pericardium. (6) The capacity of
the lungs of an adult, during a strong inspiration, is said to be about 120
cubic inches, but is capable of being inflated to a still larger extent. (¢)

We have described how the bronchi terminate in air eells, which con-
stitute the lungs. The lungs ave light, elastic, sponge-like organs, com-
posed of numerous delicate membranons air cells, and forming what is
termed a lobulus, interspersed with air tubes and muscular fibres, ar-
ranged longitudinally and transversly, and small arteries. (d) A number
of air vesicles, connected together by cellular texture, form what are
termed lobules ; a number of these lobules compose lobes, and the aggre-
gate of these lobes constitute the lungs. (¢) The substanee of the ans
is lobular, the larger lobes dividing into smaller, and the subdivision
being continued through an almost infinite series, till the ultimate lobules
terminate in very minute vesicles, in which the capillary extremities of the
bronchi terminate. (/)

It has been observed, that whatever may be the varying opinions re-
specting the form of the vesicles or the comnection which there is
between the air cells and the blood vessels,  we know that the parts are
so arranged as o enable the air and the blood to act upon eack other, by the
blood bemg divided into @ great number of small portions, and thus expose
as large a surface as possible, and by being separated from the air merely
by the interposition of a very delicate membrane.” (g)

There is this peculiarity in the structure of the lungs, that contrary to
the general rule in the rest of the body, they contain more arteries than
veins. Their degree of fleshy consisteney and solidity, although com-
pressible, is attributable to the many vessels which carry blood through
them, and the firm texture of the membrane necessary to support
them. (£) These air cells are smaller in infants than in adults, anmss
in adults than in persons of advanced age. (7)

It is supposed, that the lungs are separate groups of cells, which are
connected together, while these groups are themselves distinet. () The
dimensions of each air cell vary : it has been said, although erroneously,
that they are usually in an adult somewhat less than two lines or two
twelfth parts of an inch in diameter: ({) but there must have been some
error in this supposition, for the size of the air cells is so small as never
to have been seen even by the most powerful lens. The size of the cells
may be modified by disease, and in persons who have coughed much
shortly before death, are generally larger, even to the extent of two
lines, (i) Dut as well the structure as the size of the air cells appears
to rest on conjecture. (i)

The anatomical constituents of each lung are, 1, the bronchi and their
ramifications ; 2, the pulmonary artery and its ramifications, and ter-
minating in capillaries surrounding the air cells, and the four lmlmunarar
veins 3 3, the bronchial arteries and veins ; 4, the lymphatics ; 5, the nerves
of the pulmoenary plexus, formed by the par vagum. (¢) These are sur-

{5} Quain’s El. 570.

[r} El. Blom. 111 ; but see post, 105,
106, where it has been supposed to be even
considerably more ; sed guere.

(d) Lizars, part ii. p. 7, 11; 1 Bell,
5633 Quain's El. 572 ; El. Blum. 111,

(&) ¢ Host. 4.

()1 Good, 505; 2 Bost, 4.

{g) Cuvier, Lec. D. Anat. Comp. vol. iv.
208 ; and 2 Bost. 19, A commen observer
would 5!:311:::]11." understand or believe how,
fur secenty years, through so delicate a mem-
brane, air can so rapidly pass and repass,

ad 11.'!13' so thin a membrane shonld not ra-
pidly decay, or by thickening become im-
pervions ; but probably this delicate mem-
brane is perpetually renovated in ils par-
tieles, like cvery other part of the human
frame,

(f) Bell, 560, 561.

(i) 1 Good, 505, 06,

{k) 2 Bost. 17, 18,

(1) 1 Goud, 506,

(m ) Id.

(n) 2 Bost. 19, 20,

(o) 2 Bell, 507, 508, nole f.
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rounded by a quantity of cellular tissue, which forms a connecting medium
between them, as before mentioned. ( p )

The pulmoneary artery and its minute branches, including its smallest ca-
pillaries, are EDIIS[dEI‘Ci to form the most essential part ot the respiratory
organs, or that to-which all the rest are subservient, carrying the blood
into the lungs, and thruu:;h what is termed the rete mirabile Malpighi
(from the name of the anatomist who first attempted to deseribe the same),
to be there aérated, and thereby renovated, or as Dr. G. Smith called it,
atmospherizated, nml after which, the thercby renovated blood is c::-llecte{i
in andl carried through the four pulmonary veins to the left auricle of the
heart, to commence its new or repeated cireulation through the aorta and
nther arteries, and the rest of the frame. (g) Such hluml in the pul-
monary artery and its branches is, however, still retained in its proper
blood vessels, and it is only through the vessels coming in contiguity or
propinguity with the air, through the extremely delicate thin sides of
the air cells, mld thmu-m the exc ms:tcl:,.r fine membranes of the blood
vessels, that it is suppnch the hiluml is thus renovated. (r) There is
thus a double partition between the blood and the air, and were it other-
wise, the lungs themselves would be flooded and choked with blood, and
respiration would be destroved. (vr) The coat of the vessels, or of the
partition, has been supposed to "be as scarcely equal to one thousandth
part of an inch in thickness. (s) DBut as regards the composition of the
arteries and veins passing through the lungs, it more properly belongs to
the chapter in which the organs and vessels of circulation will be con-
sidered.

It is established, that from the pulmonary artery and its branches there
15 an exhalation which most essentially conduces to preserve the due tem-
perature of the body: this is an aqueous vapeur, which will presently
be particularly described. (1)

The colowr of the lungs in the adult is a bluish grey, and in old age Colour of lungs.
pur l‘.lle or livid, with dark spots. (u)

he lungs vary much in size and weight at different ages and in different Size and weight
adults. In children which have not ]Jll;“'lﬂ!l:l:l they are in g‘ener‘il with of the lunga.
respect to the whole weight of the body, in the variable proportions as
1to 55 ol to76; but af'h:r respiration has taken place in the propor-
tion as 1 to 28, or 1 to 33. {x) It should seem, that after the first respi-
ration they are about double their previous wmrrht () and hence this is,
as will be hereafter considered, one of the tests whether or not a child
has been born alive. Before respiration, it has been said that the
lungs of a mature fietus generally weigh about two ounces, but after-
wards four ounces. (z) The medium weight of the lungs, containing
blood and air, of a healthy man, is about four pounds; when the air is
removed, it bears a proportion to the whole meight of 1 to 35. The
lungs of the male are larger than thoese of the fe,male () Whilst others
say, that the lungs do not weigh a pound and a half; (6) though in con-
sumption, the lungs, from the deposition of new matter, have waighed
not less than five or six pounds, which, it is insisted, is nearly four times

The pulmonary
artery and ils
exhalations.

Exhalation
from the pulr
monary artery.

(p) Quain’s EL 571 w0 575; 1 Good,

310, 511.

{z) Clogquet's Anatomy, by Knox; see
3Par. 117; Becla's Tables, 171 ; but see

{q"_l 4 Bost, 4.

(r) El. Blum. 111, 135, and 16, n. (G};
1 Good, 503, 521 ; 2 Bost. 19; Cuvier,
Leet. D, Anat. Comp. vel. iv, 208,

(s} El. Blum. 111.

(£} Post, 104, 105, tit. Erpiration ; El.
Blum, 135, 158 ; 2 Bost. 98, 106 to 108,
122, 123 ; 5 Bost. 419,

(x) 1 Bell, 560, 561; Lizars, part. ii.
P1 12‘-

(G, Smith, 358, where it is said, that bgfors
respiration it is 1 to 70, and afterwards
21070,

() G. Smith, 360, 361.

(z) Id. ; sed quere :I' not much heavier.

{a) DMechel’s Anatomy, by Joeurdan and
Breschet, wol, iii. 521,

() 5 Good, 284,
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their ordinary weight. (b) It is singular, that there should be such va-
riations of opinion on a matter of faet, which it might be supposed is
capable of demonstration.

here is a confractile, and even an irrifable power in the fungs. (c)
The moving powers of the lungs consist in the bones and cartilages and
muscles, by which they are connected to the ribs and sternum or breast
bone ; (d) but still more by the diaphragm, which principally gives effect
to inspiration and expiration by its rising and falling. ()

But to excite these moving powers to action, the phrenie nerves and par
vagum, and sympathetic nerves in particular, are mfluenced by the will
from the brain, and if these or the brain cease to act, the power of motion
and respiration will also cease. ( /) From experiments it has been ascer-
tained that the par vagum nerve (synonymous to the eighth pair of nerves)
is mainly concerned in respiration, and that if divided, respiration will
cease, and consequently life. (z) But it is said, that although the par
vagum and the great sympathetic nerves pass through the diaphragm, yet
they are not, as supposed, subjected to such a material pressure in respira-
tion, so as to occasion any material effect upon such nerves in that re-
spect. () Mr. Brodie, and some other eminent physiologists, contend,
that awimal heat principally depends on the nervows influence, whilst Dr.
Bostock attributes the same principally to the effect of oxygen combinin
with carbon in the lungs, thereby causing combrstion and creating and dif-
fusing animal heat, and insists that such heat is very little attributable to
the nervous functions : (i) whilst others insist that there is no such par-
ticular combustion in the lungs, but animal heat is generated in all parts
of the frame.

The cavity of the thorax is lined with the serous membrane called
Pleurse, and the lungs are also invested and protected by a duplicature of
the same membrane. These, with reference to the different parts they
invest, are termed pleura pulmonalis, from its lining the lungs tLemselves,
or plewra costalis, where it lines the ribs or thorax, or pleura diaphragmatica,
when upon the diaphragm. (£) These are thin semi-transparent mem-
branes. Each lung is invested by the above serous lamella derived from
the pleura, its interior is lined by a prolongation of mucous membrane,
and the intervening structures form by their aggregate what is called the
Parenchyma (from mapeyyupea, meaning the spongy or pithy part) of the
organ. (! ) The two cavities of the pleura are completely distinet from
each other, and have no communication whatever. (m) It is now the
opinion that in the healthy state there is not any quantity of air in the
cavity of the thorax between the pleura, but that the whole thorax is at
all times completely filled, though capable of expansion in respiration to
a considerable extent. (n)

The pleura is subject to a peculiar disorder called pluralzia, without
fever or inflammation, but which occasions an acute pain in the side, which
will be hereafter considered, and may be affected with acute rheumatic in-
flammation. (p) To these must be added Plenrisy, which is inflammation,

{b} 5 Good, 284. 943, as to the I‘-E‘SPEMIEJ‘;I_J REFDES,

(c) Quain’s El. 573. (i) £ Bost. 284, 307 o 309,

{d) 1 Good, 506, 507 ; 1 Bell, 566 ; EL (k) EN. Blom. 117 ; Lizars, part ii. p,
Blum. 118, 119; Forsyth, 35, 34. 10, 11 ; Quain’s EL 571 ;3 1 Bell, 551, 556,

(e) ¢ Bell, 4, 3. 263, H6G; 1 Good, 505, 671, 672.

(Ff) 1Goed, 300 o 511; 2 Taris & (1) Quain’s El. 570; see objections to
Fonb., 19 to 1 ; 2 Bell, 507, 508, note. the term Parenchyma, 5 Good, 204,

(g) 2 Bost. 161 to 173; and sce Dr. (m} Coop. Dict. Paracentesis, p, 974,
Fhillips on the Lungs, as observed upon in (n) Ante, 98; 2 Bost. 4 & 5, 10, 11,
3 Bost. 417, 418. (e} 1 Good, 671, 674,

(k) 2 Bost, 59. But zee 3 Bost, 242, ip) 2 Goud, 634
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and attended with fever. (g) It is said to be extremely rare to see the
pleura of both sides simultaneously attacked with violent inflammation and
abundant effusion, and when such a case does oceur, it is almost always

speedily fatal. (r)
———

Secriox II.—TuEe privcirAL pirEer Fuxcerions axp CoNSEQUENCES oF
Resriration, axp MoDEs 1IN WHICH PERFORMED,

The principal function of the lungs is Respiration, which it is generally
believed introduces fresh oxygen into the bload, conveys away the super-
s soxions carbon (carbonic acid) from the blood, rencvates its qualities,
bestows heat, stimulates the system, endows us with the power of speeck
and of singing, and feeds the sense of smelling, or at least considerably
contributes to the perfection of that sense. (s)

Antecedently to birth, the lungs are of small comparative importance
to the function of life and growth, and hence no more blood seems in the
feetal state to circulate through them than is necessary for their own de-
velopment and health. The florid or decarbonated blood, instead of
being received from the lungs by the pulmonary veins, is, during gesta-
tion, received from the plucenta by the venm cavae, and passes for the
most part at once into the general circulation, as before birth the fretus
does not breathe whilst still in the uterns. (¢) But from the moment the
infant is exposed to the atmospheric air, and sometimes even before com-
plete birth, as soon as the head is without the vagina, the air rushes in,
and the process of respiration commences, (u) But still before a separate
and complete independent circulation has taken place, the child cannot, it
has been supposed, be said to have heen born, so as to subject the party
who, by a wound or injury occasioned death, to be indicted for murder or
manslaughter. (x)

Respirariox (from the Latin) consists of two acts, inspiration, or in-
haling or drawing in the atmospheric air, and expiration, or the act of
throwing the air back again, after it has accomplished the purpose of
nature. We have seen that the moving powers of the lungs consist in the
bones, the cartilages and muscles, by which they are encireled and influ-
enced by the nerves. (y) For man, in common with all warm-blooded
animals, cannot long retain the inspired air, but is compelled to discharge it,
and take in a fresh sulzplj,.r of this pabulwm of life, as fresh air has always
been denominated. The ancients regarded the aliment as threefold, viz.,
victuals, drink and air, and the latter has even been considered vifal, be=
cause we cannot dispense with it without danger to life. (z)

" In Iuspiration the air enters the lungs by suction ; the motion of the tho-
rax prml}ljmes that suction, or in other words the operation of the weight
of the air is permitted to take effect by the tendency to a vacuum which
the rising of the sides of the thorax produces, and the pressure of the at-

(1) 2 Geod, 430, (t) 3 Good, 482 ; 2 Bost. 35, note 1.
r) Id. 432, (u) 5 Good, 452 ; 1 Good, 507 ; 5 Paris
Es} 5 Bell, 239; 1 Bell, 560, 561; 2 & Funb, 113; Forsyth, 35, 451 ; EL Blum.

Pariz & Fonb. 17; 3 Paris & Foab. 53; 116; 2 Bost. 37, 38

2 Good, 351; Ell. Bluu. 9, note 582; 1 (1) Rex v. Poulton, 5 Car. and P, 329 ;
Bost. 483, 484. It is generally said to af=  but see Rex v. Semior, 1 Mood. 546 ; and
ford the sense of smelling, but this is incor=  see more fully post.

rect ; it may feed or assist, but can hardly be {y) Ante, 102; 1 Good, 506, 507,

said to afford it. (=) Ell Blom. 115 to 115,
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mosphere then causes the air to descend into the bronchial cells.(a)
When excited to ispiration the diaphragm sinks from instinetive sympathy
iown[ds the viscera beneath, and the chest becomes deEpEned, and the
ribs rise by the agency of the intercostal muscles, and the chest becomes
elevated : L'{}IIE-E'E]IIEIIH{ the entire cavity of the thorax is considerably en-
larged, and into the dilated vacuum thus produced the external air rushes
foreibly through the nostrils or mouth into the trachea, and thence through
the bronchial tubes into the lungs, and the lungs may be inflated to the
full stretech of their elasticity, and as the |l.l11g5 have become greatly ex-
panded, the pulmonary artery and its branches become dilated, and thus re-
lieved, can receive from the right ventricle and auricle a greater quantity of
blood to be exposed to the atmospherie air, and thereby the heart becomes
liberated from a load which would still ineumber it if’ the lungs continued
compressed and unexpanded. (4) The passage of the air into the cells
may be distinetly heard by applying the ear to the corresponding part of
the chest, or by the Stethoscope, and is called by Lannec the respiratory
murmur. (¢) It is universally agreed, that the blood is draws towards the
heart during nspiration. (d) The effect of the circulation will be demon-
strated when considering the action and beating of the heart. ()

The process of Expirvation then follows. The muscular eontraction of
the diaphragm and intercostals having ceased, is succeeded by a short
relaxation or pause, ( ) during which the renovation of the blood is com-
pleted, the elasticity of the cartilages of the ribs and texture of the lungs
occasionally aided by the muscles of the belly and loins, and foreing up
the conic form of the diaphragm, reduces the chest to its former dimen-
sions, and as the capacity of the lungs is thus diminished, some of the air
in them is expelled mnto and through the mouth or nostrils. In a little
while the contraction of the dial:hi';igm and intercostals is again renewed, and
is agaln followed by reloxation, and the alternate actions of inspiration and
expiration continue with life. (g) Dut the elasticity and muscularity of
the lungs are not sufficiently great to expel the whofe of their air in expi-
ration, and consequently they always remain in a small degree of disten-
sion, (4) and if, as supposed by some, after a full inspiration the lungs con-
tain about 120 cubic inches of air, then, as each expiration only carries off’
about fourteen inches, it would follow that upwards of 100 inches are
generally in the lungs, though exchanged for part of the fourteen inches
ins irc:{

t has been supposed that during cxpiration the great venous trunks of
the heart, neck, chest, abdomen, and the four upper and lower extremities,
swell from the blood, either being obstructed or retrograding, (7) and that
the passage of the blood through the pulmonary vessels is impeded by ex-
piration, and a sense of anxiety is thus produced, and that this unpleasant
sensation acts as a stimulus upon the nerves of the lungs and parts con-
nected with them, which excites the energy of the sensient principle, and
this, by causing the contractions of the diaphragm, enlarges l‘.llm chest, and

(a) 1 Bell, 566.

(b) 1 Good, 507, 508 ; 1Bell, 566 ; EIl

Blum, 113,
) Ell. Blum. 112.

Ed_} Id. 123,

(2} And see 3 Bost, 4041,

() Copland’s Dict. Prae. Med. tit.
Chest, 510, The blood is changing at every
inspiration ahout Lwenty in a minote, and
few people can suspend inspiration for sixty
seconds, or one minote.

{z) 1 Good, 507, 508 ; 1 Bell, 566 ; El-
Blum. 115; 2 Bost. 7.

{Ir} Ell. Blum. 122,

(i) Ell. Blum. 124, If a portion of the
cramium be accidentally removed, then an
alternate clevation and depression of the
brain is visible, but not, as supposed, cor=
responding with the action of the lungs, but
immediately with that of the heart; sed
vide & Bost, 33,
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removes the painful feeling by occasioning inspiration, which, having been
completed, t{:c muscles then cease to act, in consequence of the stimulus
no longer existing. (k) But Dr. Bostock has considered this notion to be
questionable, and that the precise causes of successive inspiration and ex-
piration have not been satistactorily ascertained, (! ) though he says that we
may conclude, that ordinary respiration depends upon a cause which in
some way, that we are not able to explain, acts upen the diaphragm, so as
to produce its contraction. (m)

'he mere suspension of respiration impedes the circulation through the
heart, by causing obstruction in the lungs, and consequently inspiration,
by giving free passage to the blood through those organs, will accelerate
its course through the veins. (n)

The following are the words of Harvey. ¢ It would appear that the
use of expiration is to purify and ventilate the blood, by separating from
it the noxious and fuliginous vapours.” (o)

We have seen that it is essential in the structure of hospitals, and in
consideration of the size of apartments in which a crowd ﬂfP persons may
safely be assembled, it is important to inquire what quantity of atmospheric
air is usually consumed by each individual, and hence the following mquiry
will not be altogether a useless speculation.

It has been supposed even by some of the ablest modern authors upon
Physiology, that the lungs in their natural or quiescent state contain no
less than 290 cubic or solid inches of air, to which adding forty inches, sup-
posed (but incorrectly so) to be inhaled at each ordinary inspiration, then
the aggregate would be the enormous quantity of 330 cubic inches in the
distended state of the lungs; and that about one-eighth of the whole of
the air of the lungs (or forty cubic inches), is changed by each act of res-
piration, and that rather more than three-eighths can be expelled by a
forcible expiration, and that supposing each act of respiration to ocecupy
three seconds, or the twentieth part of a minute, a quantity of air rather
more than two and three quarter times the whole contents of the lungs will
be expelled in a minute, or about 4000 times their bulk in twenty-four
hours. The quantity of air during this period would be 1,152,000 cubic
inches, or about 666} cubic feet. (p) But can this be considered other-
wise than an overcharged view of the compass of the thorax and of each
operation ? (g)

It does not appear to be agreed what is the exact or average gquickness
of the repetition of inspiration and expiration. The average rate of in-
spiration, in the healthy state of repose, is said by Dr. Bostock and some
others, to be from seventeen to twenty times in a minute, (r) while the
average velocity of the pulse may be reckoned at eighty ; and that con-
sequently the heart contracts three or four times during the completion of
each movement of respiration. (r) But Laennec and M. S. Cﬁn}ber and
Dr. Good say, that the breathmg may be considered natural when the
number of inspirations in the state of repose is from twelve to fifteen in

e =

(k) Whytt on Vital Motions ; and 2 Bost, (p) 2 Host. 34
43 (g) Post, note. If instead of forty cubic

(1) 2 Bost. 45, 46. inches only ten of such inches be so inhaled
{m) Id.48. at each time, which is probably nearer the
(n) Ell. Blum. 123, truth, then of course, according to the above

{e) Ell. Blom. 158. It bas been sup- calculation, only one-fourth of the aggregate
posed that the ordinary quantity of aqueous of each operation will be produced, and
vapour emitted by the lungs, trachea and  which appears nearer to the fact. g
miouth, miay be abont twenty ounces in (:_’,‘I i Iﬁ]n_l..‘u"s Clutlines, 47 ; 2 Bost. 21,
twenty-four hours, whilst others state it to 22, 56,242, note * ; 1 Good, 512, 519 ;
be only half-a-pound in that time. This is  Ell. Blum. 134, &c.; see 2 Bost. 21 to 25,
purely theoretical, for the several opinions vpon this subject.
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a minute; (5) and Blumenbach observes, that the alternations of inspira-
tion and expiration occur, in an adult at rest, about fourteen times in a
minute, or onee to about five pulsations of the heart. (f)

But the quickness of the return of inspiration may be influenced and
accelerated or retarded by the will and by habit, as is evinced by the
pearl divers, who, by practice, can remain a considerable time under
water, during which, of course, there can be no repetition of expiration
and inspiration. (u) The utmost time during which inspiration can be
suspended, is however much disputed. Instances are stated of such pearl
divers remaining half an hour under water. (x) But Dr. Paris, relying
on the observations of Mr. Brodie, insists, that unless in some cases of
asphyxia (suspended animation) it is extremely doubtful whether, under
the most favourable circumstances, the heart ever continues to E‘:‘ts&te for
s0 long time as five minutes after the lungs have ceased to perform their
office, though instances have occurred of persons, by habit, acquiring
the power of abstaining from inspiration ]ﬂllgér than others, and of per-
sons being restored after having been under water for a longer time. (y)

As the gquickness of the repetition of inspiration is disputed, so is also
the exact, or even average, quantily of fresh air inhaled at each inspira-
tion. Sir Humphrey Davy contends, that 13 cubic inches of air are in
every inhalation taken in, and about 12§ alternately thrown out. (z) Dr.
Goodwin caleulated the inspired air at 12 cubic inches, and the expired
at 14, being a difference produced by expansion from the heat of the lungs,
and which 1t has been observed, does not essentially vary from the es-
timate of Sir Humphrey Davy, and he calculated the residuary airin the
lungs, immediately after expiration, at 109 cubic inches, which, upon in-
spiration, was increased to 123 cubic inches, the average quantity of air
contained in the lungs immediately after a complete ordinary respira-
tion. (@) Mr. Abernethy fixed the measure at 12, and Delametherie at a
still smaller quantity. (b) Mr. Ellis has stated, that the diminution in the
bulk of respired air, caleulated by Dr. Bostock to be on the average
about % th of its bulk, may be accounted for by a union of the carbon of
the blood with the oxygen in the air cells, and the formation of agueous
vapour by the disengagement of the ealoric from the oxygen of the at-
mospheric air ; (¢) but other authors contend, that the quantities inhaled
and expired are greater. Dr. Elliotson observes, that the common quantity
of air taken in at each inspiration is about 16 cubic inches and nearly an
half of an inch, and that the quantity remaining after death, in the lungs
of a stout adult man, is about 100 eunbic inches, according to Allen and
Pepys, whilst Dr. Bostock, agreeing with Dr. Menzies and many others,
m‘:t{‘ having all the above authorities before him, still considers that 40
cubic inches is the average inspiration, and thinks that 160 or 170 remain
in the lungs after ordinary expiration, which never empties these or-
gans. (d) These discrepancies show that there is at present no certainty

(s) Laennee on Diseases of the Chest, (a) 1 Good, 519,
and on Mediate Auvscaltation, translated by (b} 2 Bost. 24, note 2,

Dr. Forbes, p.13; 1 Good, 512, 519. (e) Ellis’s Inquiry into the Changes in-
() El, Blum, 115 ; but see id. 134, where  duced on Atmespheric Air, sect. 83, p. 99 ;
it is considered as |J1'uhili:|y twentty. and sect. 107, p. 132; 1 Good, 515.
(1) 1 Good, 509, (d) 2 Rost. 24, n. 2 ; EL Blom. 134, 1355.
{x) Id.; but sce post, It scems very guesiionable whether much

{y) See 2 Par. & Fonb. 10; 11, 53, 34; more than cight cubic or solid inches of air arc
and 3 id. Index, tit. Respivation; EL Blum. usually inhaled at a time ; but Dr. Bostock
136, 157, and see notes ; and id. 302, n,{¢) ; (vol.ii, 78), treals an experiment as clearly
Cyclop. Med. tit. Asphyxia, 174, 175; inaccurate in other respects, because ihe
2 Bost. 180, 181, note 1; and post, Drown- party only appeared to bave 16} cubic
inm, inches respiration in a minute.

{z) 1 Good, 512, 519; 2 Bost. 21, 22,
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upon this part of the subject. The quantity of air inhaled in a single act

inspiration, however, 1s certainly found to vary in persons of different
sized chests, but the aggregate inhaled in a given period does not essen-
tially differ, since those who inhale most at a time, make the fewest in-
spirations in a minutel.x%e} 3

It has been observed, that in good health, perfect quict, with an open
chest, few persons perhaps are found to breathe more frequently than
about twenty times in a minute, and that the quantity inhaled and ex-
haled, at a temperature of 55 of Fahrenheit, is estimated at from 26 to
52 cubic inches each time, which, however, by the heat of the lungs, and
saturated by moisture, become 40 or 41 cubic inches in the chest itself,
Taking then 20 cubic inches as the ordinary quantity of external air in-
haled and exhaled, and these to be repeated about twenty times in a mi-
nute, it will follow, that a full grown person respires 24,000 cubie inches
in an hour, or the enormous gquantity of 576,000 cubic inches in the
course of a day, a total equal to about 39 hogsheads. (f)

The principal function of the lungs, by respiration, is the cHaNGE 1N
THE BLooD thereby effected ; all agree, since Harvey's discovery, that the
blood proceeds from the right auricle and veatricle of the heart, through
the pulmonary artery into its various ramifications which pass through
the lungs, and that the same is at first of a deep purple hue, incum-
bered with carbon and other noxious ingredients, and that it is then de-
prived of those qualities which are incompatible with nutritious secretion
and the preservation of the nervous influence, and the maintenance of the
vigorous action of every part and organ, or that it is immature and un-
assimilated to the nature of the system it is about to support, in conse-
quence of its new materials having been received from the thoracie duet,
and which that vessel has derived from the lymphatics, and that after
having been materially influenced in certain respects by the air in the
lungs (and especially freed from the superabundance of carbon with which
it had become loaded) it returns from the lungs, spirited with newness of
life, perfect in its elaboration, more readily disposed to coagulate, and the
dead purple hue transformed into a bright scarlet.  All physiologists also
now agree that this change in the appearance and condition of the blood,
is in consequence of its being acted upon by the inspired air. Dut it is
still disputed, how precisely it is so acted upon, and what are the precise
changes, and how those changes are effected in the lungs. (k) It seems
sufficiently established by the researches of modern physiologists, that
the purpose of respiration is to expose the portion of the blood which has
returned to the heart after it has circulated through the body, and which
has acquired, in that course of circulation, the properties of dark or

{¢) 1 Good, 519.

(£} 1Good, 520; but sce experiments,
2 Bost. 78, 79, In many calculations,
whether as vegards the capacity for airin
the thoraz, or the utmost quantity of air
therein at any instant; and as o the quan.
tities of air inhaled and expired at & time,
there must have been seme singular error
in the experiments.  Itis admitied, that the
eavity of the thorax is completely filled with
the Jungs, plurae; and heart, and great ves-
sels, ante, 96, YWhere then is the spece in
which 200 or 300 supposed cubie or square
inclies of air, are, as supposed, to be con-
tained ¥ And when is it that we are sensible
of such a rush of air t!]mugll the trachea; as
even forty cubic inches of air passing twenly
times in a minute would occasion? SBurely

mere sarface observations npon the dimen-
sions of the thorax, filled as they are by the
lungs, and then watching our own quiescent
state whilst breathing, will altogether deny
the results of these supposed experiments,
and establish their total error.  Avery expe-
rienced anatomist of the present daylhas con-
jectured, that the lungs contain near 450
cubic inches of substanee inclosed by the
'ia]mlrn.

() 2 Bost. 112 to 142,
conclusions in last page.

(k) El. Blum. 114, 115; 1 Good, 511 ;
1 Bell, 54%, 547, 548 ; Forsyth, 37; Ellis's
Inguiry into the Changes induced on At-
mospheric Air; Cyclop. tit. Asphyxia, p.
167,

See his general
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venous blood, and also the new materials for blood, viz. the chyle and
other absm‘bed fluids, to the influence of atm:mpherm air m the lungs,
and that it is the oxygenous portion of the air so received in_the lungs,
that converts this venous blood into florid or arterial blood, that is, into
the state in which it is fitfed for being again circulated through all parts
of the body. (i) Butit is even still thpllt{.,{l, whether the cﬂmges pro-
duced upon the blood by respiration consist in the twofold operations of
absorption of exyzen and the r}isnfmrge of carbonic acid, or simply in the

discharge of carbon. (&)

The atmospheric air, composed of unequal parts of two aériform ﬂlu:h,
viz. according to Blumenbach, 79 of azotic gas, and 21 of oxygen gas in
1005 (f) and according to the experiments of Sir Hl.mip]m,:,' Davy, con-
tains, in the 13 eubic inches inhaled at each inspiration, 93 inches of ni-
trogen, three cubie inches and four-tenths of oxygen, and one-tenth of a
cubic inch of carbon or earbonic acid. The 12 cubic inches and three
quarters of refurned wir gave nine inches and three-tenths nitrogen, two
cubic inches and two-tenths of oxygen, and one enlie inch and two-tenths
of carbonic acid : (m) according to others, if' 100 parts of atmospheric
air be taken, 27 parts thercof are oxygen, {:vcmsld:_'red vital or pure air, (n)
72 other parts are nitrogen or azotic air (and which by itself would be
fatal to anmmal life, (o) and the remaimng 1 part is carbon or carbonic acid
or fixed air; and it 15 supposed, that of thl;-: 27 parts, only 17 are affected
by the respiration.{p) Of the 100 parts, the 27 only consist of pure
air, the rest will support vegetable, but is not fit to maintain flame or
animal life. () Some authors say, that each person’s ordinary consump-
tion is from 1300 or 1400 cubic inches of oxygen in an hour, but that if
he is actively engaged, especially in raising weights, the consumption is
more than doubled, viz. at the rate of 3200 in the hour: hence, the ex-
pediency of the utmost quiet and composure, when the space we breath
in is very limited. () It has been observed, that a gallon of air will be-
come unfit for respiration in a little more that a minute, and that a man
cannot live more than an hour in five cubic feet of air; and that in caleu-
lations for the arrangement of an hospital, each individual should be
allowed a space of GO0 cubic feet, below which it will be found 1mpusbih]e
to m'lmtam, for any eonsiderable l;lme the TL[lu]bitL purity of the air ; (s)
(but it seems now agreed, that by far the most important change which
the blood prerll:nLEs h_‘,r rualllmtlﬂn, at least so far as quaniily ul effect
is concerned, consists in the removal of a pm‘tmn of its carbon, (t) and
which removal is greatly increased in each expiration in the state of
acute fever.) (i)

Bostock thus states the result of the various experiments and
opinions ; first, air which has been respired, loses a part of its oxygen,

(i) Ante, 107, n. (k}; and Cyclop. tit.
Asphyxia, p. 167,

(k) See Dr. Williams's L!'.l][‘l']]]‘ll'!l‘.l.lﬁ anid
Observations on Resplrailml vol. i, ; Edin.
Med. Chir. Trans, 92 ; 3 Bost. 415.

(1) EL. Blum. 114, 130

q‘;m:} 1 Good, 512 ; as to the qllanizl_y of
carbonic acid in the frame, see El. Blum.
35!

(n) Ofvr is the Greck term for acid,
1 Bell, 537 ; and the lungs are the organs
for the exygeneration of the blood, id. 540.

(o) But like many other poisons, il may
be usefully taken as a medicine in some
cases, especially in combination with other

particles; 5 Good, 322; 2 Bost, 476 to
47 8.

( p) 1 Bell, 5435, 546 ; Forsyth, 37.

() See forther, 2 Bost. 55 to 158 ; El
Blum. 156,157 ; 1 Bell, 536.

() See the advice given to the parties in
the Black Hole at Caleutta; therefore to
keep exceedingly quiet, so as not to waste
the distressingly small compass of atmos-
pherie air, 2 Par. & Fonb. 49 to 53, slating
the case of the Black Hole at Caleotta,

() Ante, 16,17 ; 2 Bost. 82, note 8, and
authorities there cited,

(1) 2 Bost. 125, 142, 161.

() 2 Bost. 91, note 3.
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the quantity varies considerably, not only in the different kinds of animals
of the same species, and even in the same animal at different times, ac-
cording to the operation of certain external agents, and of certain states
of the constitution and funetions. Upon an average, he concludes, that
we may assume that a man, under ordinary circumstances, consumes
about 45,000 cubic inches, or nearly 15,500 graius of oxygen, in twenty-
four hours ; secondly, a quantity of carbonic acid is produced, the amount
of which varies very much according to circumstances, both external and
internal ; its quantity depends, to a certain extent, upon the quantity of
oxygen consumed. In consequence of the variations which take place in
the amount of the carhonic acid produced, it appears almost impossible
to fix upon any number which may indicate the average quantity ; but it

may be stated to be somewhere about 40,000 cubic inches in twenty-four
hours.

With respect to the cause of the change in the colour of the blood in
the lungs, that also is disputed, and seems doubtful, some attribute it to
the supply of oxygen, penetrating from the air cells into the thin sides of
the blood vessels; others to the escape, by the same means, of carbon
from the capillaries into the air cells of the lungs, and carried off by ex-
piration ; others contend, that the change in the colour is by the passage
of caloric from the air cells into the blood vessels. (x) DBut all, as already
observed, agree that the colour is changed in the lungs, and that all the
perfection of the salubrious qualities of the blood are there acquired, and
thence passed through the pulmonary veins into the [left auricle of the
heart, and that if the alternate actions of inspiration and expiration be
suspended, life must cease. Some are of opinion, that the small propor-
tion of iron in the globules of the blood, being exposed to the atmos-
pheric air in the lungs, occasions the red colour. ()

Dr. Bostock thus states, under the nine following heads, the results
of the different experiments and opinions in the changes which the blood
undergoes by vespivation, but admits, that information upon this sub-
jeet is still in a very imperfeet state. (z) The blood, when it leaves the
right side of the heart, is of a purple colour; during its passage through
the lungs, it is converted into a bright searlet; and that it afterwards
again acquires the purple colour when it arrives at the venous part of the
circulation : 2, this change, from purple to scarlet, is effected by the
oxygen of the atmospherie air, which is received into the vesicles of the
lungs : 3, the same change of colour may be produced upon the crassa-
mentum or coagulum of the blood, out of the vessels, by exposing it to
atmospheric air, or still more to oxygen, while, on the contrary, scarlet
blood is rendered purple by exposure to hydrogen, nitrogen, or carbonic
acid : 4, the hlﬂmL in passing through the lungs, discharges a quantity
of carbon, which is expired, in combination with oxygen, under the form
of carbonic acid gas: 5, a quantity of aqueous vapour is discharged from
the Jungs, but this is rather to be considered as the result of secretion
or transudation than as a proper effect of respiration: 6, the blood, in
passing through the lungs, absorbs a portion of oxygen, and this appears
to be more than what is necessary for the formation of the carbonic acid
which is discharged : 7, it is probable that the blood, as it passes through
the lungs, both absorbs and exhales nitrogen, the proportions which these
operations bear to each other being very variable, and depending upon
certain states of the system, or upon the operation of external agents :

(x) 1 Good, 513 to 523; El Blum. 141, notes; 3id. 406, 407 ; see post, tit.
1335 ; 2 Dost. 120, Eilood ; sed vide Dr. Stevens on Blood,
{u) 1 Bost. 460, 464, 465; 2id, 140, (z) 2 Bost. 142, 143 ; 5 i, 415, 416.
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8, it appears, upon the whole, ]iml:-ahle that the atmospherie air is ab-
sorbed by the blood in its whole substance, and that certain proportions
of each of its ingredients are discharged or retained acmr[ﬁng to the
demands of the system: 9, we have no proof that hydrogen is discharged
from the blood : (a) to these may be added, 10, the production and con-
tinuance, during life, of amimal heaf, so much exceeding the external

temperature. (b)

W

It should seem that the quantity of natural air and proportion of oxygzen
therein essential for the support of life, much depends on the temperature
of the animal, and that animals enclosed in a given portion of air, die long
before the consumption of the whole of the oxygen, and that the fatal ef-
fect in this case depends not so much upon the absence of oxygen as upon
the presence of the carbonie acid, which is substituted in its place. (d) It
has been observed, that a gallon of air will become unfit for respiration in
a little more than a minute. and that in an arrangement for an hospital
each individual should be allowed a space of 600 cubic feet (which we
may remember is, according to Dr. Bostock’s opinion, about the consump-
tion of air by each individual in twenty-four hours), below which it will be
found impossible to maintain the requisite purity of the air. {¢) Hence
the danger of sleeping in very small rooms, or remaining long in crowded
theatres, especially when the apertures for fresh air are limited. ()

If respiration is suspended, the blood loses the renovation of those qua-
lities which are essential to the preservation of life. (g) This is the cause
of death by drowning, and not the suffusion of water into the lungs ; (#)
for the brain in that case suffers from the influx of the dark-coloured ve-
nons blood, instead of the ordinary renovated blood ; (i) and from which
cause death will sometimes ensue, though the respiratory organs are after-
wards restored to action. (£) Hence there #re many gases and other aérial
poisons, the inspiration of which occasions death, some of them act s{lnpl}r
by ercluding the due quantity of oxygen, while others exert an absolutely
deleterions action, in consequence of the specific powers which they pos-
sess. (1) Oxygen is the only principle which is capable of producing the
necessary changes in the blood during its transmission through the lungs,
and aceordingly, whenever atmospheric air is deprived of this principle, it
is no longer capable of supporting life. (m) Hence the necessity for en-
deavouring to reside in pure atmosphere, and to avoid confinement in too
small a room, excluding a change of atmospherie air, and of perfect quiet
and quiescence of body if so confined. (n)

The effect of oxygen is also demonstrated by its having been established

—

{a) 2 Baost. 142, 143, (e) Ante, 16; 2 Bost. 82, note B, and
(b) Id. 143 to 147; 3 id. 415, $16; and  Med. Chir. Trans, vol. vi. p. 113,

Dr. Williams’s Experiments and Observa- () Ante, 16, 17.

tions on Hcspirﬂl'lul't. vol. ii. ; Edin. Med. {g] 2 Paris & Fonb. 35,

Chir. Trans, 92 ; and post, 112. (h) 2 Bost. 52 ; see further post, as to
{e) 2 Bost. 81, Dirowning and its consequences.
{d) See experiments, ¢ Tost, 81 ; for in- (i} 2 Paris & Fonb. 35 to 57 ; Ell. Blum.

stange, if a man continne confined in too 1355 ; 2 Bost. 117, 132, and the notes;
small a space, he not mﬂ_}r conzumes too 2 Bost. 177 to 184.

areat a quantity of the oxygen therein, but (k) 2 Paris & Fonb. 57.
exhales a large quantity of carbonic acid, (1) See post, as to Poisons adrial,
which becoming intermixed with the re- (m) 2 Paris & Fonb, 49; Cyclop. tit,

sidue of the unconsumed atmospheric air,  Asphyxia.

at length destroys life. (2} 2 Paris & Fonb. 49 to 55,
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by Mr. Brodie, that in some cases of asphyxia (suspended animation) if
oxygen be injected into the lungs through a nostril, as hereafter explained,
natural respiration being thereby excited, life may be restored. (0) In some
diseases and affections oxyzen gas and hydrogen gas may be usefully ad-
ministered as medicine. ( p) We shall hereafter inguire when, in cases of
suspended animation, the reaction of the heart may be excited by inflating
tlmliungs with proper atmospheric air. (g)

It has been suggested, that as the par vagum and great sympathetic
nerves pass through the diaphragm, the nervous functions were materially
influenced by the contraction in respiration; but some think there
is no foundation for that supposition, {r} though he considers that the

ressure of the diaphragm, when contracting pending inspiration, may in-
Euem:l: the gall-bladder to evacuate its contents ; for as it has no muscu-
laxr fibres, it has no means of effecting such evacuation, except what is de-
rived from external pressure.(s) Dr. Bostock considers it not impro-
bable that the compression occasioned by respiration and the alternate
motion to which the viscera of the abdomen are thereby subjected, may
have the effect of propelling the chyle along the lacteals, and the thoracic
duet, but he considers that these effects are less powerful than formerly

supposed. (¥)

During inspiration it is established, that the vena cava is considerably
mereased in size, and a partial vacuum occasioned, and the expansion of
the chest thus attracts the blood, and causes it to fill the great veins,
and consequently respiration directly assists the due circulation of the

blood. (u)

- —

Sectiox ITL—Tue smore remore Fuxerioxs, axp CoNsEQUENCES oF
REespiraTion,

It appears to be agreed amongst physiologists that respiration, besides
its immediate and direct effects which we have considered, has also several
more remofe consequences, and prineipally, 1st. in producing heat; 2. in
preserving the contractility of the museles; 3. in preventing the decom-
position of the body; 4. in promoting the process of sanguification ; 5. in
the formation of the voice, and the various sounds emitted from the
Jarynx ; and 6thly, in the mechanical operations depending upon the mo-
tion of the thorax, or upon its connexion with the contiguous viscera.
To these, Soenmering adds, that respiration enables us to exercise the
sense of smell, and the infant to suck. (x)

First, As respects animal heat and temperature, Dr. Bostock observes,
that the just conclusion from the examination of the various experiments
and opinions upon the subject is, that animal heat is the immediate effect
of respiration, and that the lungs are the apparatus by which the leat of

Fal. tom. G, s5. 7.

(o) Az to Animal Heat, sec El Blum.
154 to 172 ; the word Temperature is here
used in a different sense to Temperaments,
which we have seen constantly and at all
times vary in different individoals, and which
we have already shortly considered, ante,
449, S0,

(e) 2 Par. & Fonh. 533 to 57.
p) 5 Good, 529,
q) Post, and 2 Bost. 55, note 7.
{r) 2 Bost, 39.
(.:; Id. 603 sed quare
{t} I'[L @1,
(l‘i} 5 BD‘SL A0,
i () Id. wote T ; Soemmering, Corp. Ham.
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OF RESPIRATION,

the system is evolved, and its Zemperature vegulated; and that this is
accomplished by the discharge of carbon and water, the first (the heat)
depending upon a chemical combination of the oxygen of the atmosphere
with a portion of carbonaceous matter derived from the blood, during which
combination combustion takes ‘plate, or at least commences, and heaf 1s ne-
cessarily extricated (or in vulgar language creafed) ; the second (the cool-
ing), from the abstraction of a portion of the heat thus extricated in con-
sequence of the evaporation of water from the surface of the pulmonary
cavities ; and that hence we obtain the following answers to two most im-
portant questions, viz., first, by what means is the uniformity of the tem-
perature preserved under different cirenmstances ; and secondlyy, how is the
body cooled when exposed to temperatures higher than itself; viz., with
respect to the first, it is probable that there is a provision in the lungs, by
means of the combination of carbon and oxygen, for the production of the
greatest quantity of caloric that can at any time be required for the wants
of the system ; but that when a less evolution of heat is necessary, this is
partly effected by a diminution in the quantity of oxygen and carbon com-
bined, but that it is principally brought about by the absorption of heat
in consequence of the evaporation of water, a proeess which 1s probably at
all times going forwards, but which 1s increased at high temperatures, and
so far in proportion to the temperature, that within certain limits, it can
prevent the undue accumulation, or carry off’ the excess of caloric, and
prevent the body from acquiring a temperature beyond that which is
natural to it. (z)

The heat created and extrieated in the lungs in the course of the circu-
lation through the heart, and the arteries and weins supports the tem-
perature of the system ; (a) and the result of the most modern experiments
establish that ¢ animal keat is the result of chemical changes proceeding in
the body, and resulting from the functions of respiration and secretion,
and a due performance of which funetions .in that respect is requisite for
the healthy and uniform preservation of animal temperature.” (1)

The human femperature is less than that of bards and of wiviparous qua-
drupeds, and averages about 96, 97 or 98 degrees (though the extreme
variations run from 87 to 108), whilst that of birds is from 107 to 108,
and that of quadrupeds 100 or 101. (¢) The surrounding atmosphere is
frequently at the same time 40, 50, or even a greater number of degrees
colder than the human temperature, so that the heat must be rapidly ab-
stracted from it ; but it possesses the power of continually supp&ying the

loss thus oceasioned by the oxygen of the fresh atmosphere repeated during
life, combining with a portion of carhonaceous matter derived from the

blood, and thereby necessarily producing heat in the manner just explained ;

and besides this power of generating heat, a similar power of producing |

some cases the temperatore would be sensi-
bly increased by the process.”

(¢) 2 Bost. 243 1o 246. In taking a
warm bath, it is therefore usunl to have the

(z) Sce Dr, Williams's Experiments and
Observations on Respiration, Ddin, Med.
Chir. Trans, 92; 2 Dost, 305 to 506; 5
Bost, 415, 416, and references, post, note.

But see the qualification in Dv. Slevens on
Blood, and Dr. Turner's El. Chemistry.

(a) 2 Bost. 257 to 259, Crawford’s Opi-
nion,

{0y Dr. Williams on Respiration, Edin,
Med. Chir, Trans. 2 vol. 92, 105 ; 5 Bost.
415, 416, where also it is maintained that
" urtificial rvespivation, when properly con-
ducted, prevents the abstraction of heat
which would otherwise take place, while in

warter at or rather above blood heat {as it is
termed, usually about the ordinary human
temperature, viz., 96 to 98 degrees, whilst |
the atmospliere is much colder), in order
not Lo repress the cutancous circnlation, and |
thereby drive the blood to internal organs, |
and aggravate inflammation by stopping the
cxhalents of the skin. Celd produces con-
tractility in the arleries




OF RESPIRATION.

cold also (as we have just seen) exists. (d) The differences to which the
human temperature is subject in different persons depend wpon age, constitu-
tion and temperaments. It is best ascertained by placing the thermometer
in the arm pit. The temperature in infancy (excepting in a newly born
child, which is said to be higher), (e} is upon the average about 94} degrees ;
and in infants as well as adults, it gradually increases during the spring,
and declines during the autumn. In acute fever it is not increased so
much as sensation would induce us to suppose, but it may be raised to
107 degrees, and in inflammation in local parts, it has sometimes been 104
degrees. The same temperature is in health generally preserved alike
and at the same degree in the same individual, without regard to the de-
gree of external heat or cold to which the body is exposed, and the
blood, and the internal parts in general, at all times, indicate nearly the
same degree of heat. But this is not so regular when the /leat of the at-
mosphere approaches that of the human frame, as in the case of extreme
cold. ( /) It has been supposed that man could not exist in a temperature
| greater than his own ; but instances of habit enabling persons to endure a
temperature as high as 220, 224, 260 or 270 Fahrenheit, for twelve mi-
nutes, have been established, though occasioning, even when naked, a
profuse perspiration. (g)

2dly. Due and regular respiration occasions the suecessive contraction
of the heart by the renovated blood flowing into the Coronary arteries of
the heart and muscles. () This is, however, merely effected by the change
of the blood whilst passing through the lungs by the operation of respiration
from the dark venous state to the arterialized scarlet state, and from the
invigorating effect of the latter in the heart and arteries. (i) 1f this ope-
ration and effect upon the blood be stopped, the blood passes for a time
in its venous state, instead of an arterialized renovated state into the coro-
nary arteries and left ventricle of the heart, and having no contractile
power, the circulation soon ceases, (i) Cuvier observes, that as respira-
tion separates carbon and hydrogen from the blood, it will leave in it a
greater proportion of nitrogen, and that as respiration maintains the con-
tractility of the system, it is probable that it does so by leaving a greater
proportion of that body (nitrogen), in which alone contractility rcsiEer - (k)

ddly. It is now an established opinion that one of the more remote
effects of respiration is to prevent the decomposition of the blood, and
eventually that of the body at large. Of all the constituents of the body,
the blood, and more especially its red globules, appears to be the part
which is most subject to decomposition, and it is accordingly on this that
the air is conceived more immediately to act in the process of respiration,
and the first step in the spontaneous decomposition of animal matter con-
sists in the loss of a portion of its carbon, which unites with the oxygen
of the atmosphere, and forms carbonic acid, as is the case with the air in
the lungs. Hence it seems that the cause which more immediately ope-
rates in preventing the decomposition of the living body, so far at least as
the chemical nature of the substances is mnccrncg, consists in the abstrac-
tion of a part of the carbon of the blood, and that if these particles were
not removed from it in the proportion as they are deposited, they would
produce a tendency to decomposition, which would terminate in complete

(d) 2 Bost. 243 to 246. (i) 2 Bost. 160 to 184.

&) Td. 284, note 1. {k) Cuvier, Lecons, tom. 1, p.91, 92;

‘I‘.I"} 1d. 290, 291. see also Young's Lect. vol. 1, p. 739, and
) Id. 292 to 503. other authorities ; 2 Best, 194, note 9,

(h) 14. 160, 161.
1
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OF RESPIRATION. |

disorganization, ({) To this may be added the effect of respiration upon |
the circulation preventing stagnation, and the perpetual change of new for |
old and effete materials, and the discharge or removal of the latter, partly
by expiration of superfluous carbon and vapour, or water from the i}lfngt, ,
and partly by various secretions and excretions, all of which are effects |
which depend upon the united agency of both chemical, mechanical, and |
vital actions, which are to be accounted for and identified, and are not, as |
has been supposed, to be attributed to an unknown and inexplicable inde-
pendent material agent termed the vital principle. (m)

4thly. It has been supposed that Respiration materially assists in the «

mediately produced from the chyle which enters the vessels just before |
the blood is exposed to the action of the air in the lungs, and that the
conversion of chyle into fibrine is one important office which is served by
the lungs. But Dr. Bostock inclines to think that such change is rather ¢
attributable to secrefion than to respiration. (n) He admits, however, that
the removal of carbon from the blood during its passage through the
lungs, will fend to bring it into that condition which fits it for the purpose
of repairing the necessary waste of the body, and maintaining the various
funetions in their perfect state. (n) f

Sthly. It may here be proper to notice some other effects produced in
part by respiration, besides speech, voice, and singing, already considered, .
Some to a certain degree instinctive, being directly subservient to some -
useful purpose in the animal economy, while they are more or less inde-
pendent of the will, such as Sneezing and Coughing. There are otherss
on the contrary which are entirely under the controul of the will, depend- -
ing ulfun the contraction of the diaphragm, or the muscles of the chest,,
which we call into action and regulate at pleasure like other voluntary
actions, such as sucking and straining. Some of these actions may be
regarded as modifications of the voice, being characterized by distinctive »
sounds essentially connected with their final cause, as laughing and weep- -
ing. The mechanical actions conneeted with Respiration, which are enu |
merated by Haller and Soemmering, are sighing, yawning, or gaping,
sucking, panting, straining, coughing, sneezing, langhing, weeping, or ery- -
ing, hickup, and vomiting. (¢) To which may be added, groaning, snoring, |
belching. (p)

Sighing consists in a long, full, deep, and protracted inspiration, by
which the cavity of the chest is considerably augmented. Its final cause :
appearsto be to promote the passage of the blood through the pulmonary |
vessels, and to enable the air to act more fully upon it. (g) In deep dis=
tress sighing is sometimes followed by Groaning, which is a sound usually |
uttered in an expiration after the above mentioned deep inspiration, (r) |
and to which may be added the habitual noise made by paviours after
they have struck the paving-stone, and which they {:l}ntﬂllﬂpprevents any
injurious effects from strong expiration. Sighing and straining are con-
sidered as completely voluntary, and in these certain muscles are thrown

(1) 2 Bost, 184 to 187; 3 Bost. 416, preduction of a vocal sound, but continued.
stating the result of Dr. Williams's experi-  Gaping is yawning, presently considered.,
ments and observations, from 2 Edin. Med. Snoring is a vibratory action of the soft

Chir. Trans. 116. palate.  Belching is merely vomiting, but
(m) 2 Bost, 185 to 192, air simply, and not the contents of the sw-
(n) Id. 193, 194. mach.

(o) Id, 215 ; id. 47, 48. {q) 2 Bost. 218,

(p) Groaning is the result of the simple () EL Blum. 144; 1 Good, 510. {
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into contraction in order to accomplish some purpose from a previous
knowledge of their effects. (s)

Y¥auwning also consists in a full, slow, and long inspiration, but it differs
from sighing in being followed by a slow and full expiration; (¢) it is also
attended by an involuntary opening of the jaws, by which the air has a
more free admission to all parts of the chest, rushing into the open fauces
and the Eustachian tubes. This is considered as nearest in relation to
sighing, though certainly the mental sensation is quite different. It is
oceasioned by the blood passing through the lungs too slowly, as when the
pressure of the air on the body is diminished, as upon very high moun-
tains. The difference between yawning and gaping appears to be rather
in the extent of the operation, yawning being a deeper and longer inspira-
tion and expiration, with very extended jaws, attended sometimes with
noise, whilst in gaping the jaws are not so much extended, nor is it
attended with noise, and it resembles a suppressed or controlled yawn.
A peculiar feature of gaping is the propensity it exeites in others perceiv-
ing it also to gape; arising, as some suggest, from the recollection of
the pleasure it produced.(u) DBut Dr. Elliotson denies the latter, and
asserts that gaping oceurs chiefly during fatigue or hunger, when we are
but half awake, either before or after sleep, and in ague and hysteria. (x)
In sucking, the lips are closely applied to the vessel containing the fluid,
and by making an inspiration we mncrease the capacity of the chest, and
the air in the mouth and fauces thus becomes rarified, and the pressure of
the atmosphere causes a portion of the fluid to enter the mouth. ()
Panting consists in a suecession of alternate quick and short inspirations
and expirations, and thus produces a more frequent renewal of the air in
the lungs, in cases where the circulation is unusually rapid, or where,
from some obstruction in the chest, we require a more than ordinary
rapid supply of fresh air, (z) as when the circulation has been sud-

ly increased by exercise.

In straining, the operation commences by a full inspiration and reten-
tion of the air in the chest, while at the same time the abdominal muscles
are contracted, and not only are the viscera of the abdomen compressed,
and incidentally their contents, but also the flow of the blood is retarded,
fand has a tendency to accumulate in the venous part of the circulation,
The act of straining enables us to exercise the greatest degree of mus-
cular power, because the trunk becomes firmly fixed, and serves as the
point in which the actions of all the muscles are centered. (a)

Coughing is a quick, violent, and sonorous expiration, following a deep
inspiration, and jJust before the expiration the glottis lessens. (¢) Itis
\produced by a quick and foreible contraction of the diaphragm, by which
a large quantity of air is reccived into the chest : this, by a powerful and
rapid contraction of the abdominal muscles, is propelled through the
trachea with considerable force, and in this way dislodges mucus or any

El} 2 Bost. 47, 48, independently of respiration, Here the
) Id. 218, But is not !-15111hg followed agents arc the zoft ]'mlatv, tongue, and
by a full expiration? checks. The soft palate closes the mouth

(u) El- Blum. 143, 144 ; Haller, El. Phys.
Book 8, sec. 4, p. 50, 403 2 Bost. 218, sed

aﬁ

iz} ElL Blum, 152.

(y) 2 Bos. 219. Buot notwithstanding
the high autherity of Dr. B. some have con-
sidered the explanation of * sucking” to be
very different, and that sucking is tutally
independent of respiration. We can suck
in air, or other fluid, and expel it equally

behind, the lips are closed, and the tongue
is depressed with the moveable floor of the
mouth ; thus to prevent a vacuum, air roshes
through the lips or teeth, &c. &e.

{z) 2 Bost. 919,

() Id. 219.

(b) See as to conghs and their treatment,

st, tit. Diseases.

() El. Blum, 143 ; 1 Good, 510.

I2
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OF RESPIRATION.

other extrancous substance which irritates the part.  When the irritation
is considerable, it is voluntary, although in other cases it is under the
control of the will. (d)

By wheezing is understood that sound which is ocecasioned by the par-
tial obstruction of air in the bronchial tubes, by mucous or purulent se-
cretion. (¢)

Sneezng is generally the consequence of an irvitation of the mucous
or Er;lmeigq_ri-m membrane of the nostrils, It iz a violent and almost con-
vulsive expiration, preceded by a short and violent inspiration. (g) The
chest is here thrown into a state of extraordinary action, from éi'm more
qmcL and violent contraction af' the dmphragm, and the operation of
various auxiliary muscles, and is considered as quite independent of the -
will. (B) Sneezing in many respects resembles coughing, but it differs
from it in being more violent, and in being involuntary. The irritation
is applied to a more sensible part; the 1nspndtlun with which it convenes
is more deep, and the succeeding expirations are more violent, and are
directed through the cavities of the nose, The final cause of sneezing is -
obviously for the purpose of removing an irritation from these passages,
and we are able to trace the nervous communications which connect the
mucous membrane of the nose with the muscles that are concerned in
respiration ; but there is still some difficulty in explaining the physical
causes of cmwhmrr and sneezing, as distinguished from each other. (i)
The immediate organ of smell is the mucous membrane called Schnei-
derian, from the anatomist who first accurately described it, and which
lines the internal parts of the nostrils and the adjacent bones; and this
membrane is supplied by the olfactory nerves from the first pair, and
which are considered the proper agents of smell, (£) while the branches
of the fifth pair serve for the general purposes of the nervous influence
or sensation. It is upon these latter branches that the irritation is pro-
duced which excites sneezing. (I)

Laughing is produced by an inspirvation, succeeded by a suceession of
short, and, as 1t were, abrupt and imperfect expirations ; and if hearty,
respiration is interrupted, and actual pain of the sides and diaphragm is
felt. (m) Although it may be produced by certain bodily sensations, |

et for the most part it depends upon a mental emotion ; the theory of |
aughter, or the L{}nnm_tmn which there is between the action and the
causes which excite it, is somewhat obscure. ()

The action of weeping, vulgarly called crying or sobbing, is very si=
milar to that of laughing, although its canses, both eorporeal and mental,
are very dissimilar, It consists of an inspiration, which is succeeded by a
succession of imperfect expirations. DBoth laughter and weeping are
supposed by many physiologists to be confined to the human species;
but it has been observed, that we may perceive approaches to them in
some of the most IllT.Ll].]“Eﬂl and sagacious animals, (o)

Hickup is a :-.mmmu-a very short, and almost convulsive inspiration,
excited by an unusual irritation of the cardia (the upper orifice of the
stomach), or of the gullet or other neighbouring part. (p) 'Lhis irrita-

-

=

==

T

d) 2 Bost, 218, 219, observations in Phil. Trans, for 1821, page
e) 1 Good, 538, 508 ; for 1822, page 284, 287,
(f') See post, tit. Smelling, as being part (k) See post, tit. Nervons Funetions.
of the nervous system. (1) 5 Bost. 167, 168.
{g) 2 Bost. 226 ; 3id. 167, 168, (m) El, Blum. 143; 1 Good, 510; 2 Bost,

() 2 Dost. 47 ; but this alse may fre- 220.

quently, by care, be anticipated and pre- (n) ¢ Bost. 220.

vented. (o) Id. ; EL Blum. 144 ; 1 Good, 510.
(i) 2 Bost. 2¢0; id. 47; Mr. C. Bell's {p) EL "Blum. 152 ;48 ant 591,
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tion occasions a quick involuntary convulsive contraction of the dia-
hragm, occurring at intervals, and affecting the respiration. (p) But Dr.
lliotson has denied that hickup is produced by irritation of the cardia
more than of any other part of the stomach, and suggests, that after the
inspiration has proceeded a certain length, the glottis closes and the
diaphragm endeavours in vain to contract further, and that this occasions

the hickup. (g)

Fomiting is in a degree connected with the respiratory organs, but as it
is more connected with the digestive organs, we will consider it under

that division of the subject. (r)

Snoring is a deep sonorous, and, as it were, tremulous inspiration, from
the vibration of the velum paleti during deep sleep with the mouth

open. ()

Section IV.—Or Derecrs, Diseasges, DisorpERs, AXD I5IURIES AF-
FECTING THE Luxas ax¥p ornrr Orcaxs o REsPIRATION. (£)

In many works of anatomy it is stated, that sometimes the lungs are
originally maleonstructed or malformed in themselves, without reference
to any pre-existing or subsequent disease. (#) And it is certain, that
these organs may be larger and more perfect and complete in develope-
ment in some individuals than in others, especially where the chest is
apparently too flat and compressed ; but the cases of actual malformation
are rare, as the most eminent anatomists and dissecting surgeons of the
present time state, that in all their practice they have not discovered an
instance of lungs originally malconstrueted.

There is no part of the human frame, the Discases of which are more
numerous or more uncontrollable than these of the lungs and respivatory

argans.

We may fairly draw this conclusion, when on looking at the bills

of mortality we observe the large proportion of persons dying anmmll:,r

of consumption alone.

It has been estimated, that the diseases of these

organs yearly occasion the deaths of a fourth part of the population of
Europe. (z) It will be desirable therefore to give a brief sketch of
some of the more important and general diseases of the lungs, and their

investing membrane, the pleurse,

(p) El. Blum. 152 ; 2 Bost. 221,

(7) El. Blum. 159,

(r) % Bost. 221.

(5) EL Blum. 143.

(t) See in gencral as to the discases of
the lungs, and remedies, Laennec’s Diseases
of Chest, edit. by Forbes; 5. Coop. Surg.
Dict. titles Bronchocele, 243, Bronchotomy,
252; Cyclop. Prac. Med. tit. Asthma, 105
0206 ; Dyspenm and Angina Pectoris, 81
to 95; Copl. Prac. Med. tit. Chest, 309;
1 Good, 579 to 675; 2 id. 481. Poeu-
monica or Pulmonia { from the Greek -y [TTER
and the Latin pulmones, for the langs) ; and
pidmenary diseases has been the general term
to describe, as well diseases of the lungs
themselves as their membranes, or their mo-
tive powers; see 1 Good, 57910 675; but
professionally, distinct names are given to
cach disease, so as to distinguish each from
the ullwr; and all:'l:l;ll:lgh the terms uzed in

the context may vary in some respects from
prior publications, espeeially Good's Stud.
Med. they have been adopted as being now
better understood and uwsed amongst me-
dical men, and therefore appropriate in all
ffgui ENquires.

(u)2 Bell's Anat. 68 to T4; and see
{:}Iclup. Prac. Med. tit. Asthma, 196.

(z) Dr. Johnson on Indigestion, 583
Laennec on Diseases of the Chest, edit. by
Furln::; 3 Good, 263. Dr. Woolcombe
caleulates, that in Great Britain, 55,000 dic
111111[::1[[}' of consumptive discases, and whieh
is greatly attributable to vicissitudes of at-
mospheric temperatore in our climate, with
bad ingredients and unhealthy pursuits, and
that it ;::lamzmll‘::,r commences below the rima
g]nuidce., and ordinarily terminates exist-
ence within nine months; 5 Good, 263;
and as to ithe treatment thereof, id. 243 to
328 ; and 2 Bost, 150 to 155,
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The lungs are subject, like almost every part of the body, te common
inflammation or peripneumonia (or, according to some authors, preumonia),
which attacks the substance of the lungs, viz. the spongy texture sur-
rounding the air cells, causing pain and difficulty in breathing, and fever.
It generally attacks the base of the organ, It may terminate in what is
termed resolution (i.e. by subsiding), or in common abseess, which, in the
substance of the lung, is extremely uncommon, or, what is more frequent,
in the vessels pouring out the lymph of the blood, which, becoming more
organized, consolidates the lung, which then sinks in water: this is tech=
nically called kepatization, from its resemblance in solidity to liver. So
gangrene ov mortification may ensue, which, however, as Laennec says, is
not like a similar termination of other inflammation in mortification or
gangrene, but is more allied to the same condition of the cellular mem-
brane in carbuncle. There is another state of lung which is the result
of compression, from fluid, or other cause, in the cavity of the chest, in
which the body of the lung is flattened and its function suspended, till,
on removing the compressing cause, the lung gradually distends to its
original form and size. This, however, is not a very common conse-
quence. This change in the lung is called, from its flesh-like appearance,
carnification, which is to be distinguished from hepatization, the latter
being the result of disease in the lung itself, the former that of disease
around the lung.

But the most serious, and by far the most frequent, disease of the lung,
and from which the party afflicted rarely recovers, is pulmonary con-
sumption, technically called phthisis puliwonalis. (z) By the best authorsit is
considered hereditary ; indeed, we have too frequent instances of several
members of a family falling vietims to it. It attacks all ages and both
sexes ; but persons between the age of puberty and thirty, are most sub-
ject to its activity : it appears in the form of very small grey spots or
tubereles, interspersed throughout the lung, situated in the spongy tex-
ture of the lung, or, according to other authorities, in the mucous lining
of the air cells themselves. These granules or tubercles probably may
remain in a torpid or dormant state for many years, till, on the ocenrrence
of a slight attack of inflammation, they enlarge, become soft, and yellow
in colour; (a) several unite, and break down in the centre, and burst
into the air tubes, a large quantity of matter is coughed up, and a cavity
remains in the lung, which is called a Fomica. A similar change may
take place in various parts of the same lung, or indeed in both; but the
root of the lung, or that part at which the branchi and pulmonary vessels
enter, is almost im'ﬂuriz:"t;rllg,.r its seat or commencement. As the disease
advances, the blood vessels become included in the destructive process,
and streaks of blood wark the fuid coughed up. The quantity of this
fluid is sometimes very great; but according to the opinion of Laennec,
this is not secreted by the cavity of the abscess, but in a greater degree
by the bronchial tubes extending into it. The character of the expec-
toration varies according to the stage of the disease. In the early stage,
it is thin, watery, and like saliva; it afterwards becomes yellow, thick,
ropy, and puriform, and streaked with blood.

By the recent important and valuable improvements in this branch of
medical knowledge, the state of a diseased lung may be detected with the

greatest precision. By the application of the ear to the chest, or by that

(v) See further, 1 Good, 579 to 675; 328; and Young on Consumptive Diseases ;
2id. 461 to 479, 481; 5id. #45, n.; 3id. 2 Boest. 150, n. 7.
263, {a) As to the ordinary colour when in 8
(z) Sce further as to this disease, there healthy state, ante, 101,
talled Marasmwus Phthisis, '3 Good, 245 to

——
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of the stethoscope (a hollow eylinder of wood, the sides of which are
very thick, and hereafter fully deseribed), every sound is conveyed to
the ear of and comprehended by the experienced physician. Among
ather sounds is a remarkable one, produced to the ear, as if coming direct
to it, through the walls of the chest, from an abscess in the lung, as
though the person spoke from it, and not from the organ of voice: this
is technically called Pectoriloquy, and is considered an unfailing symptom
of a tubercular abscess.

Phthisis is generally ushered in with a dry, short, teasing cough, pain
in the side, and frequently occasional spitting of arterial blood, by which
the pain is temporarily relieved, and the person for a short period restored
to comparative health, provided the loss of blood has not been consider-
able. On the return of any exciting canse, such as cold or damp weather,
or any severe mental emotion, tending to accelerate the circulation, the
cough returns, the appetite and strength diminish, the corporeal powers
decline, the body wastes, the cough, and its attendant expectoration, in-
crease, the latter undergoing the change above alluded to, and hectic
fever, with a constantly rapid pulse, and profuse sweats, leave no hope
of recovery. A complete or even partial restoration to health, from this
msidious disease, is so uncommon as to be denied by many men of au-
thority and talent ; but there are cases on record which lead us to believe
that it is not, except in its latest stage, invariably fatal.

It has been already stated, that hereditary Tubercles in the lungs
are frequently found in young children, and even in the fewefus in ufero, in
their quiescent state. The exciting cause of their advancement to that
fatal condition which destroys life, 1s irregular cireulation, the breathing
of cold or bleak air, changes of atmospheric temperature, cold partially
applied to the body, irregular living, dissipation, &e. The disposition
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to their increase is to be averted by warm clothing, the selection of -

a warm, genial, and uniform climate, a regular, but not necessarily a
low diet, and moderate exercise, for the purpose of promoting healthy
Fel'spiml;iun. It is a disputed point, whether the morbid state of the
ungs in phthisis might be relieved by the respiration of air less oxy-
genated than that of the atmosphere. Beddoes entertained a favorable
opinion of the intraduction, but others have disputed its efficacy, and in-
sisted that it would be injurious. (b) Of late, the inhaling of steam from
hot vinegar and water has been recommended.

Another disease of the lungs is called Pulmonary Catarrk, or Bronchitis.
This is inflammation of the mucous membrane lining the bronchial tubes,
to be distinguished from common catarrk or cold affecting the mucous
membrane of the nose and fauces. It may be acute or chronic. In its
chronic state, when frequently recurring, and attended with more or less
difficulty of breathing, it is called .4sthma ; but (as Laennec says), is not
to be confounded with all diseases, whether of the heart or lungs, eausing
difficulty of respiration. By long efforts in coughing, by which the lungs
are compressed by the agents of expiration, the air cells burst, and a
disease 1s produced, called Emphysema of the lungs, and is one conse-
quence of chronic pulmonary catarth. Previous to the bursting of the
air cells, these cavities enlarge, and when the air escapes into the sur-
rounding tissue, the lung always appears morbidly distended with air, it
does not collapse, but forces its way through the opening made into the
chest, when examined in the dead body. This is the state of the lungs
found in broken winded horses.

L Eb} See authorities, 2 Bost. 150 to 153.  Bree on disordered Respiration, 157, 1387
¢) As to asthma in general, sce Cyclops 2 Bost. 278, 279,
Prac, Med. tit. Astima, 183 to 206; Dr.

Pulmonary
catarrh or
bronchitis. -

When termed
asthima. ()

When termed
emphysema.
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Hemoptysis (from epe, sungus, blood, and wrvw, spuo, spit) is ex-

ctoration of blood from the lungs. It has been mentioned as a symptom
of phthisis or consumption. It may, however, exist independently of any
disease in the organ; at all events it frequently continues to recur during
many years of lite, without the manifestation of any tubercular or other
disease. It frequently exists as a symptom of mere obstruction to the
circulation on the left side of the heart, which being unable to propel its
newly oxygenized blocd, the pulmonary capillaries burst, and thus relief
is afforded to the circulation. It is a common, though late symptom of
disease of the left ventricle of the heart, and on dividing the lung after
death, a larze portion of its substance appears to be converted into blood.
This is more properly called Pulmonary Apoplexy.

The lungs are liable to Dropsy or BEdema, which may result from in-
flammation, or exist in common with a dropsical state of the rest of the
cellular membrane of the body.

The lung is also subjeet to various kinds of malignant diseases, such
as Cancer, but these are very uncommon.

The diseases of the Pleura or lining membrane of the chest and lungs,
are chiefly inflammation and its consequences. Infammation of the pleura
is technically called plewritis, or pleurisy. Its symptoms are pain in the
side, with fever and an accelerated pulse. It may terminate by adhesion
or union of the pleura costalis and pleura pulmonalis.  In effusion of
water, called Hydrothorax, the fluid is of a whey-like colour, occasionally
more or less puralent: it follows an attack of pleurisy, and by the ac-
cumulation of the fluid, gradually compresses the lung of the diseased
side. As the fluid increases, it distends the side of the chest, and dis-
places the heart, which in diseases of the left side may be pressed across
to the right side, and its pulsations felt two or three inches to the right
of the sternum, and forces the diaphragm downwards, and precludes the
dilatation of the lungz, which assumes the character above described, as
carnification of the organ. The person cannot lie on the opposite side,
from the weight of the fluid compressing the opposite lung. For this
disease the chest may be punctured, and the fluid gradually allowed to
flow off’ as it reaccumulates.

The operation which is called * Paracentesis Thoracis,” or the * operation

paracentesis. (¢) for empyema,” is not generally successful, but its success greatly depends

Pueuma
thorax.

1lng'1tm pec-
toris,

Paracentesis
or tapping of
the thorax.

on the change which the pleura has undergone, and the condition of the
compressed lung. Much may be hoped from the gradual expansion of
the lung during some days after the evacuation of the fluid. The cavity
of the pleura may be filled with air called Preuma Thorax, formed by de-
composition of the matter contained: it is, however, an uncommon dis-
ease. S0 blood may escape into the cavity from a wound, or from the
rupture of a diseased vessel; but this likewise is of very rare occurrence.
Angina Pectoris, although sometimes considered as an affection of the
organs of respiration, yet, as its seat is in the heart or the urganized
great vessels, will be more properly considered when we examine the
organs of circulation. ()

Paracentesis, or tapping of the thorax, may become necessary when the
lungs or heart are oppressed by any kind of fluid confined in the. cavity

(d) As to pleurisy, see G. Bmith, 356,
357 ;3 2 Good, 480 to 487 ; 5 1d. 269,

(e) See fully, Coop. Surg. Dict. titles P'a-
racentesis, 373; Empyema, 44, It is
jaid that the safest and most convenicnt
situation is to make the opening into the
cheat between the sixth and seventh ribs on

the proper side; id. 574. Empyema is a
collection of purulent matler, as from an
abscess in the cavity of the chest ; 8. Coop.
Surg. Dict. tit. Empyema, 445 to 4:18.

() Cyclop. Prac. Med. tit. Angina Pec=
toris, 85. Dr. Copland’s Prac, Med, title
Angine Pectoris, 62,
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of the chest, and the lodgment of which interrupts the performance of
the functions of these organs, essential to the support of life, and when
no internal medicines can be much depended upon for procuring relief';
and this operation may be usefully performed either when water or pu-
rulent matter is confined in the chest. (#) The safest and most conve-
nient situation for making an opening into the chest, is between the sixth
and seventh true ribs on either side, as circumstances may render neces-
sary. (i) Empyema is a collection of purulent matter (as from an abscess)
in the cavity of the chest. (k) Emplysema (signifying a swelling pro-
duced by air), in any part of the cellular substance, arises from wjurics
to the ]uugs or pleura, as by a fractured rib, by which the vesicles of the
lungs are wmmj)ed, so that the air escapes from them into the cavity of
the thorax. It has also been known to arise from a rupture of the larynx
and trachea, or in the air cells of the lungs, produced by a blow or kiek,
or by violent coughing; and this injury is easily distingnished from
cedema or anasarca, by the crepitation which occurs in examining it, or a
noise like that arising from compressing a dry bladder, half filled with
air. (/)

Bronchocele or Goitre, and in this country called Derbyshire Neck, is a
wmour in the thyroid gland, affecting also the wind pipe, lungs, and
consequently respiration. (m)

Empressma Larynzitis is an inflammation of the larynx and epiglottis,
attended with fever or cauma, and destroys by suffocation in a day or
two. (r) The affection, by some called Cyanche Laryngea, when seated
on the edges of the rima glottidis, so much contracts the opening as
searcely to leave the smallest space, and the lungs not being expanded
from want of a due admission of atmospherie air, the blood accumulates
in them, and the return of blood from the head is more or less impeded.
In this situation a timely incision in the trachea would, it is said, save the
lives of many, nor is it considered an operation either difficult or dan-
gerous. (o)

Empressma bronchieminitis or Croup, is an inflammation of the bronchie,
and when the breathing is laborious and suffocating, short cough and ex-
pectoration conerete, and bloody or membranous, with fever or cauma,
and affects from the mouth to the lungs themselves. ( p)

The most dangerous and immediate Tnjurics to the respiratory function,
are those producing Asphyria (suspension of respiration), and which, if
continued for a few minutes, occasions death, and during the interval,
suspended animation is capable of recovery by the employment of proper
means, This may be produced by several causes, as by the deprivation
of atmospheric air, or affording only air too highly rarified, or by suffo-
cation, as in drowning or by strangulation, or by pressure and prevention
of the elevation um? depression of the ribs and diaphragm, or by the
division of the nerves, &e. These and their remedies will hereafter be
considered. (g) If asphyxia or suffocation be apprehended from ob-
struction in the trachia, whether from the introduection of an extraneous
body or the closing of the passage from disease, the operation of Bronch-
ofomy, more properly called Tracheotomy (or Laryngotomy when the
incision is made in the larynx), it has been said, Etﬁ'r)l'f?ﬁ the only chance

(k) Coop. Suarg. Dict. tit. Paracentesis, (n) 2 Good, 440,

375 ; and sce title Empyema, id. 444, (2} 8. Coop. Surg, Dict. tit. Bronchotomy,
(i) Id. 574. 282 ; and ante, 96.
(k) Id. 4435 to 448. {p)2 Good, 444,

1) Id. 456 1o 443; 5Good, 445 to 449, (g) And see Cyclop. tit. Asphyxia, 167
_{m)See 5 Good, 316; Coop. Surg. Dict. to 183, by Roget; and Coop. Surg. Dict.
titles Bronchecele and Thyroid Glands, tit. Bronchotomy, 252 to 262; 2 Bost. 180,
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of saving life. (r) But it is said, that although not hitherto attempted b
English surgeons, life might be saved by the introduetion of an elastic
gum catheter into the trachea from the nose, in order to facilitate respi-
piration. (s) DBronchotomy is an operation by which an opening is made
into the trachea, whereby air is allowed to enter. (¢) The term Laryn-
gotomy is applied to the same operation when performed in the larynx
itself, which in that case is opened between the thyroid and erycoid car-
tilages ; but is rarely resorted to.

In cases when, from suffocation, nature requires assistance to restore
respiration, a mode of producing artificial respiration has been suggested
by Mr, Brodie, viz. by inserting a tube from a common bellows into one
of the mnostrils, and keeping close the other nostril and mouth, and then
blowing the ordinary atmospherie air into the lungs with a proper degree
of force, by which the lungs will become sufficiently inflated, and then
the air should be suffered to escape from the lungs by the mouth and
the other nostril ; and when the lungs have thus been emptied, the mouth
and other nostril are to be again closed, and the process repeated ; and
to prevent the passage of the air into the stomach, a proper pressure on
the thyroid cartilage is to be made, so as to close the communication
between the pharynx and cesophagus. All that is necessary for the
operator, is to produce the inspiration, (x) but the following precautions
are to be observed : 1, the lungs are to be sufficiently, but not too much
inflated : 2, the inspiration must be repeated sufficiently often, and con-
tinuously ; 3, the air is to be allowed a free exit from the lungs, so that
the same air shall not be transmitted more than once ; 4, the method of
inflating the lungs must be simple and easy of adoption, for as the in-
terval of time during which the artificial respiration can possibly be of
any service, is very limited (not in general exceeding five minutes after
the last respiration, (y)) it is important to avoid whatever may occasion
the least delay. (z)

The proximity of the lungs to the ribs, explains the effect of fracture
of those bones in producing the tumour called Ewphysema. The broken
end of the rib, piercing the pleura costalis, tears also the pleura pul-
monalis, and breaks the surface of the lungs, and opens the bronchial
cells, and the injury proceeds and increases. (¢) Wounds in the diaphragm
or thorax in general terminate fatally, though not always so. (5)

Pulmonary apoplexy arises from the rupture or bursting of a blood
vessel in the lungs, and generally from obstruction to the circulation in
the heart. (c)

Wounds of and injuries to the throat are often attended with consider-
able danger on account of the great number of important parts which are
intersected ; but mere cuts of the integuments of the throat and neck are
not, generally speaking, dangerous, and do not materially differ from
common incised wounds of the skin in any other part of the body. (d)

(r) Cyclop. tit. Asphyxia, 188; Coop.
Sarg. Dict. titles Bronchotomy and Trache-
otomy. ’ d

() See fully, Coop. Surg. Dict. title
Bronchotomy, 252 to 262; but see ante,
93, note (m).

5{!} 2. Coop. Surg. Dict.tit. Bronchotomy,

4i

(u) And see same suggested, Cryclop.
177 to 183 ; recommended in ease of seem-
ing death by intoxication, 2 Par, & Fonb.
437, 0. () ; warmth, &e. id, 430,

(z) 2 Far, & Fonb, 79, 80, 457, n. (a);

and see 2 Bost. 177, 180 ; Cyclop. tit, As-
phyxia, 177 to 183 ; and post, fully.

(y) 2 Par, & Fonb. 35, 54.

(z) Id. 80, 81 ; see further, id. 86 to 89 ;
and 2 Bost. 177, 180.

(n} 1 Bell, 567 1o 569; G. Smith, 278 ;
El, Blum, 145,

{0} G. Smith, 279.

(¢} Coop. Surg. Dict. tit. TPulmonary
ﬂpnplu:y 5 El. Blum, 123, 154 1o 142,

(d) Id. tit. Throat ; and id. tit. Wounds,
1266 to 1278.

e ——
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Wounds of the fungs are not necessarily fatal, though for the most part
extremely dangerous. (¢) Immediate heemorrhage may produce suffoca-
tion ; extravasation into the thorax may also give rise to fatal consequences,
and with rapidity ; or the foundation of an ulcerative process in the lungs
itzelf may be laid, which will ultimately terminate life. But sometimes a
patient may escape with the loss of a lung absorbed in this manner, (f).

i

Besides respiration through the lungs, a species of invisible vapour is
discharged, as well from the lungs as from the surface of the body,
through the skin, and called Transpiration, and which discharge from the
surface of the body is connected with some of the most important oper-
ations of the system. (g) It has been supposed, that the average quan-
tity of vapour carried off’ by cufaneous transpiration in twenty-four hours,
is thirty ounces, while that by respiration, ineluding, as it appears, the
pulmenary transpiration, is said to be fifteen ounces. (4) But it has been
observed, that so far as regards the generation of water in the lungs, the
hypothesis is without foundation, (z)

{¢) Coop. Surg. Dict. title Gun Shot (g) 2 Bost. 221 to 242,
Wounds, 585; G.Smith,27 ; El, Blum, 123, {h) Id. 229,
(f) G. Smith, 277, (i) 1d. 430.
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CHAPTER V.

THE FUNCTION O CIRCULATION ; AND FIRST, OF ITS ORGANS, (TIE+ THE
HEART, ARTERIES; CAPILLARIES, AND W‘EINE} ; SECONDLY, OF THE CIRCU=
LATED FLUID, THE BLOOD ITSELF y AND THIRDLY, THE MODE OF CIRCULA-

TION.

——

Section I, The Organs, and Parts of
the Function of Circulation ...... 124
Firgt. The Heart! o o vsivuween i

1, lis External Appearance,
Size and Weight ........ 125
2, Its Situation and Posture .. 126
3. Its component Parts ...... ib.

4. The two Awvricles and two

Ventricles ..... i T
5. The Valves of the Veniricles
and Aorta and Pulmonary
ATy eecanananananns 128
6, The Arteries, Veins, and
Nerves of the Heart itself .. 129
1. The Lumnar\r Arteries
thereaol ... ih,

2, The Cururmr:,r '\ cins
thereof R i il
3. The Nerves of the Heart  ib.

4. Contractility of the
Heart . oaionea aua s 150
5. Action and Beating of
the Heart............ 131

6. Rapidity of Circulation
through the Heart .. ..
7. Cause of the Action of
the Heart o.ovaeen,s

152

135

Secriox I. 8. State of Circulation at
different Ages........
9. Harvey's discovery of
the Double Course of
Cirenlation .o .eeesese
10, Use thereof ......
7+ Pericardiom
&. Defects and Diseases of the
Heart

9. Rupture, or broken Heart
11). Injuries to, by Wounds, &e.
Secondly. The Arterles ........
1. Description, &c. ....
3. Diseares. . oo aials
5. Injuries Lo .. ib,
4, Number d.ll.d. hmu.l.s ui .
Thirdly. The Capillaries........ ih
Four thiy. The VEINz.. covavaea 145

And of Pulse- l'a.-cl.ing and

Bleeding .:c.crva.. il
1. Deseription of Veins.. ib.

154

ib.

.= 153

157
139
ilr
ib,
il
145

------------------

@, Diseases, ... ... S b
L Tn‘;-mﬂ L . 148
4. Number and T'f:ltuca T

Section II. Tae Buoop....cwvans il
Seeleon LLL, The Funetion cf Crrmllu!m.rl.

e ifs incidents ... .. 162

Tue Function of the Circulation of the Blood stands next to Respiration

in importance, («)

We will arrange this suhject under several sections, viz, I. The Organs

and parts concerned in eirculation.

I1. The Blood, and III.

The manner

in which the Function of Circulation is performed, and its incidents.

Section I.—The Organs and Parts concerned in the Funetion of Circu-
fation are prmc:pa“y the Heant, with its PEricArDIUM, and the Arteries,

Capillaries and Veins.

The Heart is the central and principal organ of the function of Circula-
tion, and indeed the main spring of all the other functions, for if the due

(a) Some physiologists even consider this
Functien superior to, and more important
than any other, especially those physiolo-
Eists wiio consider that diseases and their
remedies are principally connected with the
state of the blood, Park's Inquiries, 42 and

355, to the end. But as life cannot con-
tinne for five minutes without Sespiration,
and without its perpetoally renovating qua-
lities, the bleod would not circulate, 1 have
therefore treated respiration as the superior,
ante, 9¢ to 1¢3.
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ORGANS OF CIRCULATION.

EXPLANATION oF THE oPPoSITE Prate No. IV., REPRESENTING THE

TRUNK AND PRINCIPAL VESSELS CIRCULATING THE BrLoon; viz., THE
HEART, AND SOME OF THE PRINCIPAL ARTERIES, VEINS, &¢,

| First, above the Diaphragm. (a)

1. The right Auricle of the Heart, () :

2, The right Ventricle, resting in part on the Diaphragm.

3. The Pulmonary Artery.(c) _

3. 8. 3. 3. Its Branches, passing to the right and left Lobes, or parts of

the Lungs.

4, The left Auricle.

5. The left Ventricle. : :

6. The Apex of the Heart, formed by the left Ventricle, which pulsates
between the 5th and 6th Ribs, on the left side of the Sternum,
removed from the Clavicles or Collar Bones above, to show the
situation of the heart.

7. The Aorta, which curves to the left, and is seen again at 1. 1. below
the Diaphragm.

8. 8. The two Carotid Arteries, passing upwards to the Head. The

Thrachea, Epiglottis, &c. are seen in the centre of the Throat.

9, The left Subelavian Vein,

10. 10. The two internal Jugular Veins.

11. 11. The two external Jugular Veins.

12. 12. 12, The superior Cava, formed by the two Venze Innominatee.

14. The termination of the Inferior Cava in the right Auricle of the
Heart.

a. The Right Lung.

b. The Cavity of the Chest, exposed by removing the left side of Lungs.

¢. The Thoracic Duct, appearing just above the Aorta and near the

left Carotid Artery, and is seen again below the Diaphragm, close
to 1. 1. the Aorta Descendens.

Secondly, below the Diaplhragm.

1. 1. Parts of the Descending Aorta.

2, 2. The two Kidneys.

8. 3. The two Renal Capsules.
4. The right Renal Vein.

8. 5. The termination of the Aorta in the two Iliac Arteries.
6. The Bladder. (d)

7. 7. The external Iliac Arteries.

8. 8. The external Iliac Veins.

9. 9. The Inferior Cava.

10. 10. The Hepatic Veins, terminating in the Inferior Cava.

(a) See description of the diaphragm,
ante, 98 ; and plate thereof, ante, 92, Neo.
14. It is the base of the thorax, on which
tl're_ heart and lunes rest, and is the central
division between the thorax and abdomen.

(b) The terms right and lefi would be
more properly frontel and posterior, see ex-
Pplanation, ante, 197, note (s).

{¢) It will be observed that in this plate
the arteries are generally awhite or light, and
the veins dark.

{d) The two white or light vessels, pass-
ing from the kidneys to the bladder, are the
urcters described, 236, The vessel imme-
diately above the bladder is part of the
recium.
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124 (b), & 124 (). THE ORGANS OF CIRCULATION,

EXPLANATION OoF THE oprosITE Prate No. V., BEING AN EKTERHPJ.IF
Froxt View or tie Heart (rrom NaTUure.) («) ;

1. The right Auricle of the Heart. '

2, The right Ventricle.

3. The left Auricle.

4, The left Ventricle.

5. The Pulmonary Artery.

6. Its left Branch, afierwards subdividing and passing into the left Lung,

7. The commencement of the right branch of the "ulmonary Artery,
afterwards subdividing into

7. 7. 7. Lesser Branches of the right Lobes of the Lungs.

8. 8. The Aorta.

9. The Superior Vena Cava, 1
10. The Inferior Vena Cava.

11. The Apex of the Heart, formed by the left Ventricle, L
12, 12, 12, 12, The Four Pulmonary Veins, two from each side of the |

Lungs, and earrying back the Blood from thence to i
the left Auricle. |
13, 14, 14, Ramifications of the Coronary Arteries of the Heart itself, i

Exrraxarion or Prare VI (rorrowise Prate V. ar 124 ¢) snowmve
THE RELATION OoF THE VEssELs or THE Heart axp Luxcs, witH THE
Ricur VextricLe oreXED (FroM Narure.) (b)

1. 1. The two Subelavian Veins or Vena Innominatae.

2, 2. The two Internal Jugular Veins,

3. The Superior Cava.

4, 4. The Right Auricle.

5. The Muscular Parietes of the Right Ventricle. }

6. A Flap of the Pulmonary Artery, turned back to show the orifice of

the Vessel. \

7. 7. The Tricuspid Valve, destined to prevent the return of the Blood

back into the Auricle, when the Ventricle contracts.

8. 8. The fleshy columns, or Carnucae Columnz attached to it.

9. 9. 9. The Semilunar Valves of the Pulmonary Artery, one of which

has been divided.

10. 11. The Pulmonary Artery opened.

12. 12, Its two Branches passing to each Lung.

13. The Ductus Arteriosus, which conveys the blood from the Pulmo-
nary Artery into the Aorta during Feetal Life ; but which after
birth is rapidly diminished in its channel, and finally obliterated.
2 Bell, 51, 42, 43 ; Cyclop. Pr. Med. Infanticide, 689, 690, post,
411, note (k).

14. 14, The Four Pulmonary Veins, conveying the Blood from the

Lungs on each $E{{c to the left Auricle.

15, 15, The Aorta.

16, The Arteria Innominata—a b, Its division into the right Subcla-

vian and right Carotid.

17. 17. The left Carotid and left Subelavian.

18. The Trachea or Wind Pipe.

19, 19, Its division into the two Bronchi.

20. A portion of the left Lung,

21. The Inferior Cava,

{a) This representation is the exact size (b} Thiz |:|.at¢ was taken from the heart
of the heart, from which it was taken imme- of a Jperson immediately after death, and
diately after it had been preserved and  the description of the parts is by Mr, F. C,
ejected with wax, in A, D). 1853, see de- Skey.
seription of the heart, 194 to 125,

M|
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OF CIRCULATION, &e.

action of the Heart be suspended for five minutes, or even less, all
the functions immediately feel the eflect and cease to act, and death
ensues. ([)

In order that Blood may be properly renovated, and afterwards circu-
lated through the arteries, veins, and capillaries into and throughout every
part of the Human Frame, the Hearr is placed nearly in the centre of
the Trunk, and constitutes the grand mover of the mass of Blood, with
a constant unvarying and truly wonderful power to the last moment of
existence. (¢) In the feefus the heart is discernible, and is supposed to
be formed before the brain or spinal cord. (d)

On a superficial view the heart appears as if'it were one entire cone-like
figure, but when stripped of the Pericardium and more minutely examined,
there are obviously fwo parts and distinet apparatus belonging to each, (e)
1ts external appearance much resembles the heart of a calf, and is about
five inches and a half diameter in the upper or widest part, and somewhat
resembles the base of a cone reversed, and the plate taken from nature
Precisclj,r corresponds with the usual size and appearance of the heart of a
man from five feet nine inches to six feet in height, and well propor-
tioned. (f')

Anatomists state that there is great difference in the size of the heart
in different individuals, even to the variation of double the size, and this
without any relative proportion to the general bulk of the body. (g)
With respect to the weight and size of the heart, Professor Meckel, in his
work on Anatomy, gives the following account :—* The weight of the
heart in the male adult is in general about ten ounces, and bears a propor-
tion to the whole body of 1 to 200. [Its whole length, measured from the
space between the auricles, varies between five and six inches ; the mean
length is five and a half inches, of which four belong to the ventricles, and
one and a half to the auricles. The breadth of the ventricles united is
three inches at their base, and that of the auricles three and a half
inches.” (#) Laennee, in his work on Diseases of the Chest, thus speaks
of the heart:(i)—* The heart, comprising the auricles, ought to have a size
equal to or a little less, or a very little larger than the fist of the subject.
The walls of the left ventricle ought to have a thickness a little more than
double that of the walls of the right ; they ought not to collapse when an
incision is made into the cavity, and the right ventricle is a little larger
than the left. Ieason indicates, and observation proves, that in a sound
and well-built subject the four cavities of the heart, containing each nearly
the same quantity of blood, viz. between two and three ounces, so as to
equalize the circulation, are within very little equal to each other. But as
the walls of the auricles are very thin, and those of the wventricles have
much thickness, it results that the auricles form scarcely a third of the
total volume of the organ, or half of that of the ventricles.” (k) But in
one of the latest works upon deseriptive anatomy, it is observed that
Laennec’s statement, that the heart is about the same size as the closed
hand of the individual, eannot be considered a good standard of com-
parison, because no part of the entire frame is so liable to be influenced

(&) 1 Bost, 522, 550, 331, 533, 535. ¢) 1 Bell, Anat. 449, 454, 496 Li
{c) EL Blum. 85; 1 Bell, .r'nl;ﬂt. 4473 pm('t}ilh p: 5; 3 Good, 3,4, 5, 28, égl.: e
1 Bost. 322, 331, 553, 335, and see as to { f) Sce the opposite sketch.
the Heart and its diseases in general, Dr. (g) 1 Dost, 564,
gﬂpelm Dge:;sei of the Heart and great (k) Meckel, vol, ii. 252.
essels; 1 Bell, Anat. 447 ; 2 Paris & Fon, i rai i
i T 3’7, e chui'laennec. Traité des Maladies du
{d) 1 Bost, 2596, 297, 353, (k) 1d. ibid
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by incidental circumstances as the hand, and it is more accurate to
cansider its usual weight to be about ¢en ounces, and that in other respects
the above description of Meckel is accurate. ({) It was formerly a vulgar
error that the degree of courage depends on the size of the heart. (m)
The ancients, and indeed even the most eminent physiologists, erroneously
supposed the heart to be the seat of the soul or mind, and that all the
attributes of good or bad disposition proceeded from that organ, as good,
bad, base, tender, cold hearted, &e. and hence the innumerable inaceu-
racies in our English terms continued even in the best dictionaries. (n)
It is supposed that the heart of old persons, especially of those who are
lean, generally diminishes in size and beats more slowly. (o)

The Position of the heart is singular. It is suspended in its natural
position with its base, or largest part upwards, and by the great blood
vessels which form the main trunks of the sanguiferous system. It is

laced in the left side of the fore part of the thorax, resting upon the
Siapllragm, ( p) between the lobes of the lungs, nearly in the centre of the
cavity of the thorax, but inclining towards the left, in a line obliquely
from the second rib of the right side, to the sixth rib of the left side, and
it is on the left side of the mediastinum (or the space between the mem-
branes which pass directly across and through the breast from the sternum,
or breast bone, to the spine, and which separate and support the cavity of
one side of the chest from the other, and separate the two lungs from each
other). It lightly rests upon the diaphragm as upon a floor, and by which
it is in part supported. (q)

The Aeart has been described as a hollow muscle, composed of masses
of strong longitudinal fibres, forming an irregular cone, and having an
internal cavity. (s) Its texture is peculiarly fleshy, or muscular, dense
and compact, and very different from common muscularity. It is com-
posed of fasciculi of fibres more or less oblique, here and there singularly
branching out variously and curiously contorted and verticose in their
direction, lying upon each other in strata closely interwoven between the
cavities, and bound by four somewhat tendinous bands at the basis of the
ventricle, which thus are supported, and are distinguished from the fibres
of the auricles. These fibres arise from a sort of tendinous line, which
unites the two auricles to their cavities, and by which the two parts of the
heart are joined and united, whereby they mutually strengthen the effect
of each other. (¢) It has been observed, with respect to the muscular
fibres of the heart, that both in their form and their mode of connection
with each other, they greatly differ from the ordinary voluntary muscles.
Instead of an assemblage of long and comparatively straight fibres, dis-
posed in the form of separate bundles, each of them inclosed in a sheath
of eellular substance, and the whole furnished with a coating of the same,
the muscular fibres of the heart are disposed in an irregular manner, and
they are not divided into distinet parcels, and they have but little cellular

1 Bost, 336.

in, 2 ed. 618. (P
() Quain, 2 ¢ ; 1 Bell, 487, 488, 496 ; 1 Bost. 336 ;

(m) 1 Bell, Anat. 501, Hence we know {(q

that one of our kings, from his courage, was
named Richard Cecor de Lion.

{n) It is singular that even in such a
Dictionary as Walker's, courage 1s still sup-
osed to be scated in, and depend upon the
feart.  Walker's Dict. tit. Heart, but see
4 Good, 44, 45, 61, 62; and post, tille
Mind.

(a9 1 Good, 506.

1 Good, 505; 2 Good, 4 ; Lizars, 2d part,
p- 1 and 2; Quain's El. 576, 577.

(r) See full deseription of the heact,
Bichat's Anat. Dict. tom. iv. p- 67 ; ]]n:,'tr,
Anat. tom. iv. p. 277 ; Senac, livre 1 and
b %

(s} 1 Bost. 335,
(1) 1 Bell, Anat. 449, 454, 496 ; Lizars,
partii. p. 3; 2 Good, 3, 4, 5. 28, 29.
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eubstance attached to them.(x) The long and straight lacerti of the
muscles of voluntary motion are fitted to produce the contraction of those
parts in one direction only, whereas the irregular interlacing of the fibres
af the heart obviously serves to promote the contraction of this organ in
every direction, so as to diminish its size in all its dimensions. There is
no muscular part which is possessed of the same kind of action with the
heart. (x)

We have seen that upon a superficial view there would appear to be
only one heart, but that in fact there are two distinet parts with distinet
cavities and vessels, and each performing a distinet function and separate
circulation of the blood. Physiologists Thave accordingly divided circula-
tion into the sysfemic and the pulmonic circulations, both performed at the
same time by different sets of vessels though by one heart, and in the
following manner. (y) The right, or more properly, front part of the heart,
has two distinet cavities, called the right auricle and right ventricle; and the
left (or more properly the posterior) part of the heart, has also two dis-
tinct cavities, called the left auricle and left ventricle. (z) These re-
spective parts perlorm {wo distinct circulations of the entire blood ; the first
being that through the right auricle and ventricle and the lungs, may be
termed the Pulmonic circulation ; and the second, through the (a) left
auricle and ventricle, and the whole of the arteries and veins, may be
termed the Aortic circulation, in respect of the blood first commencing
the larger circulation through the Aorta. The dark carbonated or effete
blood, which has returned towards the heart through the veins, enters the
right auricle of the heart, and from thence it is poured into the right ven-
tricle, and when this ventricle has become distended to a certain extent,
its fibres contract, and its cavity being thus considerably diminished, a

roportionate quantity of the fluid which it contains is expelled into and
through the Pulmonary Artery and its branches, into and through the
lungs, and, after being there renovated or uncarbonized, and oxygenated,
or otherwise there improved by the atmosphere in the manner before and
also hereafter stated, it is returned in its improved state through the four
pulmonary veins into the left auricle of the heart. This is one complete
circulation called the Pulmonic or Lesser Circulation. From the left auricle
the thus renovated and scarlet blood is propelled into the left ventricle,
and thence into the Aorta, which is the original and prineipal artery of the
left or posterior part of the heart, and thence through all the arteries and
veins, and entirely into and through every part of the frame back again
to the right auricle of the heart ; and this is termed the Greater Circula-
tion or Aortic, or systemic cireulation ; and then the same double ecircula-
]t}?ns are again and again regularly repeated without deviation during

£.

With respect to the internal cavity of the heart, it is lined with the like
firm membrane as the outside, (6) The interior of the heart is unequally
divided by a strong muscular Septum into fwo distinct cavities called
ventricles, which have no direct communication with each other. There
are also two thin muscular, or almost membranous bags at the base of the
heart called auricles, forming in all four separate cells, each of the auricles
eommunicating with its corresponding ventricle ; but the auricles, as well
as the ventricles, have no direct communication with each other, so that

{u) Soemmering, Hum. Corp, Fab. tom.

Y. p. 29: 1 Bost. 588, 589,

(:2' 1 Bost, 389.

(y Park’s Inq_uiur:,r, 45,

(z) Dr. Bostock explains why these were
sermed right or left auricle or ventricle,

though in reference to mankind incorrect,
viz. that the terms were taken from the
positions in animals where these organs are
so placed, see 1 Bost. 536, 357,

%a]l 1 Bost, 537,

b) 1d. 535, 336.
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if the cavities of the heart are properly constituted, the blood cannot
escape directly from one auricle into the other auricle, or from one ven-
tricle into the other ventricle, Although the auricles may be considered
as membranous bodies compared with the ventricles, vet they are fur-
nished with numerous fibres and possess powers of contraction. (¢)

It is generally supposed that the right auricle is larger than the left, and
some contend that its proportion compared with the left, is about seven
to five. (d) But it is admitted that the left auricle is considerably stronger
than the right, even as one to three. (¢)

Both the ventricles have wvalves to their respective orifices and to the
mouths of the arteries, and which are so constructed, that when the ven-
tricles contract and the blood is forced out, the current is necessarily pro-
pelled in the proper direction, and is prevented from returning back to the
heart. () There is a valve or set of valves which, from its figure, as
consisting of three prineipal divisions, has been ealled fricuspid, attached to
the passage between the right auricle and ventricle, and so constructed that
by tﬁe contraction of the ventricle it closes up this orilice, and prevents
the blood from returning into the auricle, so that it is necessarily sent for-
wards into the pulmonary artery, which likewise opens into the right ven-
tricle. The pulmonary artery carries the blood through the lungs, the
return of the bleod into that artery being prevented by three valves
at its commencement, which from their form are called the sigmoid or
semilunar, and after it has undergone its appropriate change from the
action of the air, it is returned into the left auricle by the pulmonary veins,
The like mechanical process occurs in the left side of the heart, for the left
ventricle, after it has received from the left auricle a certain quantity of the
blood, contracts, and a valve at its mouth, which (from its consisting of two
principal divisions) is called the mitral valve, prevents the blood from re-
turning mto the left auriele, and it is accordingly propelled into the aorta,
the great systemic artery; and when the blood has once entered that
artery it is prevented from flowing back into the heart by the set of valves
called sigmoid or semilunar, placed at the mouth of the aorta.(g) From
an enumeration of the mechanism of these valves, it appears that it is im-
possible for the blood to return from the ventricle into the auricle, because
when this fluid endeavours to escape, the first effect is to raise up the valve
which was floating upon its surface, and to apply it closely to the passage
which leads from the ventricle to the auricle. (4)

With respect to the venfricles, it has been supposed that the right is
larger than the left; but the better opinion is, that they are nearly alike
capacious, () and each of the ventricles can hold between two and three
ounces of blood, and at each contraction and jet nearly that quantity is
propelled into the respective arteries. (k) But the left ventricle is con-
sidered much stronger than the right, () and this is accounted for because
the right merely has to propel the blood into the lesser eirculation ; whereas
the left ventricle has to propel it through the larger circulation, which
consequently requires more power and force. (m)

The pulmonary artery carrying the blood from the right or anterior ven-
tricle of the heart towards the lungs, and the gorfa carrying the blood from
the left or posterior ventricle of the heart towards every part of the human
frame, are nearly of the same digmeters (viz., nearly that of an inch), and

——

B

(c) 1 Bost. 535, 336, 552, 355, 361. (h) 1 Bost, 547, 348,
{d) Haller, El. Ph. wol. iv. 2,17 ; 1 Best. (i) Id. 355 w0 357.
358. (k) Lizars, part ii. p. 146; 2 Good, 17;
(e) 1 Bost, 358, Ell, Blum, 91.
(f) 1d. 357, 538, 542, 855. (1) 1 Bost. 557.

(z) 1. 342, 547, 348, 368, {m) Id.
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appear to be so constructed, as to pass equal quantities of blood through
each circulation, (n)

The heart itself and every part of it is supplied with numerous arteries
and veins for its stimulation, support and nourishment. The ﬂeshﬁ
fibres are supplied with an immense number of blood vessels, whic
arise from the coronary or cardiac arteries, and are so infinitely ramified,
that the whole structure of the heart has been described as composed o
them ; but that description must not mislead, for the heart itself is com-
posed chiefly of solid muscle. The stimulus to the contraction of the
heart itself i1s supposed to be the arterialized or renovated blood from
its own coronary arteries, and not the general mass of blood passing
through the left ventricle and auricle, and it has been suggested that the
heart itself would, if supplied from its own arteries with proper blood,
equally contract and act, whatever might be the fluid of proper tem-
perature and consistency passing through the same. (o)

The Coronary Arteries spring from the aorta immediately after the reno-
vated blood has passed from the left ventricle into the aorta. These coro-
nary arteries flow into and through all parts of the heart, and are merely
designed for the supply of the heart ifself. The blood in these having
merely passed passed from the lungs through the pulmonary veins, and
the left auricle and ventricle, and not having been encumbered by any par-
ticles of the frame, is in the highest state of perfection fully oxygenated
and not carbonized, and consequently calenlated, as far as blood can in any
state exist, to excite all parts of the muscular fibres of the heart it-
self, and hence it is considered, that as long as oxygenated blood con-
tinues to flow from the lungs, the heart 1s kept in constant perfect
action. ( p)

After the blood has, in these coronary arteries and their ramifications,
performed this office of exciting the muscular fibres of the heart itself to
contract, and perform their office in that respect, such blood having be-
come in a degree effete or carbonized, passes off from the heart through
the Coronary Feins into the right auricle, where it is mixed with the other
blood returned from the Venm Cavae. (p)

The heart itselfis but scantily supplied with Nerves,; (g) but under cer-
tain circumstances, as of passion or mental agony, the action of the heart is

atly influenced by the nervous power. (r) Dr. Bostock considers that the
ﬂ;n as but a small share of sensibility, or more properly sensitiveness,
and that when it acts in its ordinary manner it produces no sensation, and that
it is not under the control of the will, and that the nerves distributed to
it are less numerous than those which are sent to other parts containin
the same number of museular fibres, and that both from their origin anﬁ
texture, they are more analogous to the nerves which supply the muscular
coats of the viscera than to those which are distributed over the proper
museles ; (s) but that one important use which the nerves of the heart serve
as well as those of all the other arterial viscera, is to indicate to us any in-
jury or disease of the organs of which, as they are removed from our view,
we might be unconscious, were not the parts endowed with the faculty of
feeling pain. (¢)

Imost every motion of the mind influences the action of the heart.
Thus by its nerves and the effect of mental emotion, the heart acts more
frequently in joy, more quickly and strongly in anger, more slowly and

(n) 2 Good, 28. 380, 381.
(o) 2 Bost. 176, 177. (+) 1d. 500, 514, 379,
{(p) 2 Good, 29 10 39. (s) Id.579.

(7) 1 Bost. 300, 504, 514, 536, 379,  (r) Id. 381,
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languidly in grief. Sighing increases the action of the heart and arteries ;
consequently study or anxiety is injurious in pectoral complaints ; and even
the external objects of nature, which, operating on the organs of sense, in-
fluence the actions of the heart ; thus different scenes in nature produce pe-
culiar effects, placid scenery tranquillizes, wild picturesque scenery quickens
them. () Dr. Bostock has made some valuable observations upon the
effect of the nerves in cases of this kind ; (x) he says, there is another use
which may be assigned to the nerves of the heart, although it may belong
more to the moral than to the physical part of our frame, viz. that although
the heart in its ordinary action is independent of the nervous system, yet
on certain occasions it is liable to be influenced through it. This is espe-
cially the case with respect to mental emotions, which frequently produce,
or are attended by some change in the state of the circulation, either
quickening or retarding the action of the heart, or affecting the gquantity
of blood propelled by each pulsation. Hence, according to the nature of
the emotion, a greater or less quantity of blood will be sent to the surface
of the body, and in no part will the effect of this change be more apparent
than in the face. The countenance, therefore, as indicated by the state of
the cireulation, becomes the index of mental emotion, and as it is not un-
der the control of the will, it frequently points out what is actually passini
in the mind in a2 manner which ean neither be falsified nor concealed, an
there are many important effects which are produced upon the various
functions, as well contractile as sensitive, by an uccu:sim\:ﬁ increase or di-
minution of the circulation, as indirectly effected by the nerves of the
heart. ()

With respect to the contractility of the heart, one of its vifal functions and
most obvious and characteristic property is its constant motion, and the
readiness with which it obeys the action of various stimulants. The con-
tractility of the muscular fibres of the heart is indeed the main spring of
the animal machine, considering it as an apparatus adapted for the purpose
of spontaneous motion ; for the direct gffice of the heart and the immediate
effect of its contraction, is to propel the blood through the fwo circulations,
in one of which it undergoes a certain necessary change, while in the other,
it is sent, after being changed, to all parts of the body, giving to each of
them their specific powers and capacities for action.(z) The causes of
this contractility, or action of the heart, will be presently considered. (a)
It is attributable to the renovated blood Howing [lrom the immediate part
of the aorta into its own coronary arteries, and it is not at all attributable
to the influx of the mass of blood into the left ventricle and auricle from
the pulmnna:gr vessels, thongh such mass of blood will aftermards act upon
the arteries, &c.

By the before mentioned structure of the heart, it is adapted for its
perpetual and equable motions, which are an alternate systole and diastole,
or contraction and relaxation of the auricles and ventricles in succession,
The use of the heart, as forming part of the circulating system, is to receive
the blood from the veins, and to propel it again through the arteries.
This is accomplished by the contraction of its fibres, by which the cavities
of the heart are diminished in size, and their contents necessarily forced
out. (b) The diastole of the heart contributes mainly to carry on the cir-
culation of the blood by exerting the power of suction, and thus drawing

W

(u) Lizars, part ii. p. 151 ; 1 Bost. 300, () 1 Bost. 537, 409; 5 id. 399; EL

314, 579 Blum. 88 ; and see Dr. Goodwyns upon the
(1) 1 Bost. 381, diastole of the heart contributing mainly to
{y Id. carry on the circulation of the bleod, as
(z) Id. 381, 362, set forth 3 Bost. 399,

() Infra, 131 ; and 1 Bost, 382 to 384.
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into its cavity the blood from the trunks of the veins. (¢) Thus, asoften as
the auricles contract to impel the blood which they have respectively re-
ceived into their appropriate ventricles, the latter are at the same moment
relaxed (from having previously propelled their contents) to receive the
blood ; immediately afterwards, when the distended ventricles are con-
tracting to impel the blood into their two great arteries, viz., the pul-
monary artery and the aorta, the auricles relax, and receive a fresh sup-
ply. (d) But the simple diminution of the cavities, and the mere pressing
out of the blood, would not be sufficient for the purpose of the cireula-
tion, for it is not only necessary that the blood be mowved, but that it be
moved in the right direction : for this purpose the heart is furnished with
an elaborate mechanism of valves, which are attached to the orifices of the
ventricles and the mouths of the arteries, and which are so construeted,
that when the heart contracts and the blood is foreced out, the current is
necessarily prevented from returning, and is propelled in the proper
direction. (e)

On applying the ear or a stethoscope to the region of the heart, the
distinet sounds of the action of the ventricles and auricles may be at once
perceived. At the moment of the arterial pulse is heard a dull sound,
and immediately afterwards, without any interval, a clearer sound, similar
to the noise of a valve, or to the licking of a dog. The former arises from
the action of the ventricles, the latter from that of the auricles, The
former occupies about two-fourths of the whole time, the latter one-fourth
or one-third, and then a pause occurs of another one-fourth. This is
termed the rhythm of the heart's action. { )

The sounds of the heart are ordinarily heard in health between the car-
tilages of the fifth and seventh ribs, and under the inferior part of the
sternum ; those of the left side of the heart in the former situation, and those
of the right in the latter. The shock or stroke occurs as above at the
contraction of the ventricles. The force and extent of the sound and of
the shock, and the rhythm of the heart's action, are variously altered in
disease, and other sounds superadded. ()

With respect to the striking or beating of the heart arainst the ribs, the
cause is assigned to be the injection of blood into the arch of the aorta,
and its then consequent effect to straighten its curvature, and which raises
Bﬁ the apex of the heart, by which it is brought into contact with the
ribs. (£) The vena cava is considerably increased in size during inspira-
tion, and which is to be ascribed to the partial vacuum which is then
formed in the chest. The force which the venous blood exerts in entering
the right auricle of the heart, in consequence of such expansion of the chest
and the great vessels behind the heart, is supposed to push the heart for-
ward, and thus to cause it to strike against the rib. The expansion of the
chest thus attracts the blond, and causes it to fill the great veins, in order
to occupy the partial vacuum which would otherwise be produced. (i
Dr. Bostock observes, that the exact order of suceession in which the dif-
ferent parts of the heart contract, has been a question that has given rise
to much discussion. He observes, that it is obvious that each auricle
must contract before its corresponding ventricle, but that it has been ques-
tioned whether any of these events are synchronous (i. e. simullaneous), or
whether they do not each of them occur in succession. But it is now very

{c) Dr. Goodwyns on the derivation of  (g) Id.

the blood ; and 35 Bost, 399, 400, (k) J. Hunter on the Blood, 146, note ;
d) El. Blum. 88, 1 Bost. 546, 565, 566 ; 5id. 397, 508,
) 1 Bosi, 338. (i) Dr. Barry’s Experiments on the

) EL. Blum, 96; and Sharp’s Manual Beating of the Heart, and 3 Bost. 40
of Percassion and Auscultation, 73, &e.
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generally admitted, that the parts of the same description contract pre-
cisely at the same point of time as the two auricles and the two ventricles,
and that the contraction of the auricles exactly alternate with that of the
ventricles ; and that the contraction of the arteries is simultaneous with
that of the auricles. (7) It is necessary, however, to apprise the student,
that recently Dr. Alderson has raised an objection against the mode by
which William Hunter endeavoured to explain the cause of the beating of
the heart, (k) whilst a very able anatomist of the present time has stated,
that the best explanation of the beating of the heart against the ribs is,
that the auricles being tied down to the spine by the pericardium, and the
ventricles remaining loose when the blood fills the auricles, the ventricles
are necessarily tilted up, to accommodate the heart to the change of form
at its base.

It has been disputed in what manner and to what extent the ventricles
contract, but it is now generally admitted, that the cavities of the ventri-
cles are diminished in every direction. ({) Dr. Bostock observes, that the
beating is not felt at the instant when the ventricle begins to contract, but
when the contraction has produced its effect in filling the arch of the
aorta. ()

Every part of the blood passes through all the four cavities of the heart
in the course of a complete circulation ; it therefore necessaritliy follows,
that if all the four cavities contract an equal number of times during the
same interval, they must propel the same quantity of blood, and conse-
quently if they differ in size, that a portion of the contents of the larger of
them will not be expelled. It is, however, conjectured, that the auricles
do not on each contraction propel the whole of their contents. (n)

The quantity of blood expelled from each ventricle at each contraction
is estimated at fwo ounces, and taking the weight of the whole of the blood
in circulation at thirty-three pounds, and the number of pulsations are taken
at seventy-five in a minute, we shall find on this data that the blood will
complete its circulation, or the whole of it pass through the heart in about
two minutes and one half, and that a mass of the fluid equal to the blood
would be carried through the heart twenty-four times in an hour. (o)
But this will necessarily vary in different ages and constitutions, (p) and it
must be observed, that the different portions of blood complete the eircu-
lation in very different periods of time, partly depending upon the length
of the course which they have to follow, and partly upon the degree of
resistance which they meet with. When the blood is sent into the aorta
it soon begins to pass into the different arterial branches that are connected
with the great trunk : a part only circulates through the arteries and
veins of t]%c heart itsell’; another portion takes a longer circuit through
the chest, and others through such as are more extended, until a part of the
blood is carried to those organs that are most remote from the I})f:mrt; (q)
and it may reasonably be concluded, that the blood that makes the shortest
circuit soonest returns to the heart.

It has been stated that the auricles and ventricles are filled and emptied
alternately, so that there is no period in which the whole of the heart is
either full or empty, but that as the substance of the ventricles is much
more considerable than that of the auricles, and as the former belong more

{ 7)1 Bost. 358. {m} 3 Bost. 598.

{ k) Dr. Alderson's observations in Quar- (n) 1 Bost. 358, 359,
terly Journal, wol. xxviii. p. 223; 5 Bost. (v) Id. 359, 560; Lizars, partii. p. 143,
397, 598, 146, 179, 180,

(1) Sabatier, Anat. tom. ji. p. 229; (p) Lizars, part ii. p. 145, 179, 180,

Bichat, Anat, Descrip. tom, iv. p. 115; {q) 1 Bost, 360,
1 Bost. 565.
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particularly to the heart itself, the terms systole and diastole of the heart
are applied to the contraction and dilitation of the ventricles respectively,
and are of course reversed with respect to the auricles. (r)

It has in general been considered that this constant and equal action or
motion of the heart depends upon the irritability (more properly confrac-
tility) of its muscular parts, excited by the renovated scarlet blood flowing
into its omwn coronary arteries from the aorta close to its origin from the
left ventricle, (s) and as it has been said, influenced by its nerves. (s) But
with respect to the latter, we have seen that it is supposed that in ordinar
circumstances the nerves have little or no influence upon the action of the
heart, or the circulation of the blood, though mental emotion in particular
cases will influence. (¢) If by the suspension of respiration black and car-
bonated, instead of searlet oxygenized blood, should be carried into the
coronary arteries of the heart from the aorta, the muscles of the heart, it
is supposed, would no longer be excited, and they would cease to propel the
blood into the aorta in its ordinary circulation. (i) It is said to be univer-
sally allowed that the renovated blood is the true stimulus to the muscles
of the heart, and causes its action, and which oceasions the cirenlation of
the blood. (x) But though the renovated blood so acts on the left auricle
and ventricle of the heart, it cannot so act upon the right auricle and ven-
tricle, as the blood flowing to them is venous and eﬁ'ete, and this con-
sideration has occasioned a difficulty in the mind of some physiologists, ()
and Mr. Brodie has suggested, that this contractility or action of the heart
15 attributable to some influence transmitted to it in the same manner as
with respect to the diaphragm, and not upon the blood in its cavities, (z)
and there appears to be still a doubt upon the cause of the action of the
heart. (¢) Dr. Bostock observes, that we know that distention excites a
musele to contract, and that where a musele has contracted relaxation en-
sues ; in the present case, therefore, we can only say, that in the formation
of the body the degree of contractility bestowed upon the heart, the quan-
tity of distention which it receives from the blood, the size and texture of
the arteries which are to transmit the blood, and the quantity of resistance
which it has to overcome, are all so nicely balanced, that each particular
action is retained in due subjection to the rest, and contributes to form one
harmonions whole. (b) But why it is so we have no certain precise know-
ledge. Another question has arisen, what is it that enables the heart to
proceed for years together without fatizue, pulsating at equal intervals,
and propelling the same quantity of blood ?  Some have considered it to
be the result of certain nerves from the brain. (¢) Others, anciently,
(when the supposition of the existence of some unknown invisible agent
prevailed) to the anima or soul supposed to reside in man, and superintend
his actions, and which, knowing the fatal effects that would ensue from the
interruption of so important a function, was supposed to be constantly
careful to preserve it in a proper state of action. (¢c) But both these doec-
trines are now considered untenable, though it is confessed that we do not

{r) 1 Bost. 360, 361. (t) 1 Bost. 500, 514.

{5} El. Blum, 3¢ ; and see 2 Par. & Fonh.
17 to 25 ; 1 Bost. 381, 582; 2i1d.176. In
2 Bost. 176, it is observed, that the con-
tractility of the heart is occasioned prin-
cipally, if not entirely, from the bloed of
its own coronary arteries, proceeding from
the great trunk of the aorta, in the highest
state of renovation, from the lungs, and not
from the great mass of blood which is
poured int+:1 the leit ventricle from the pul-
monary veins.

(1) 2 Par. & Fonb. 19, 20,

(z) 1 Bell's Anat. 485 ; Lizars, part iis
p. 142,

(y) 1 Bost, 583, note 5.

(z) See Cooke on Nervous Discases, In-
trod. 61 ; 1 Bost. 384, note (G ).

{a) 1 Bost. 3835, 584.

(b} 1d. 387, 588 ; and ante 81 lo 89, as to
the muscles.

{c) This was called the Stablian doetrine,
see 1 Bost, 584, 585, and ante, 40,
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know the cause of this continued regularity in the heart’s action, (d) If
the renovated blood has power to excite the peculiar muscular fibres of the
left auricle and ventricle to contract on one oceasion, why may not a repe-
tition or continued flow of the same deseription of blood oceasion a regular
repeticion of the contraction? and if the veins propel and the right ventriele
acts by suction on the venous blood, and occasions contraction of the left
ventricle, why may not that operation also be repeated in like regular
suceession? We may here add, that though the heart thus Prap-els the
blood into the arteries, yet the continuation of the circulation 1s not now
attributed to the mere projectile force of the heart, but to a joint power,
compounded of the action of the heart and of the arteries themselves,
which alse have a contracting and projectile power, (¢) and perhaps the
veins themselves also have and act in a propelling power. ( f) It is now
the general opinion, that the heart is not the only propelling force of the
blood, but that the muscularity and irritability of the arteries also mate-
rially assist.

It is said that at birth the heart contracts from 130 to 140 times in a
minute ; atone year old 120 ; at two years old, 110 ; at three years, 90;
at seven years, 85; at fifteen years or puberty, 80, at mature age from
65 to 75; and in old age between 60 and 70. All, however, vary con-
siderably in different individuals, but that the general difference of the
pulse at certain ages should be carefully considered by the practitioner,
that he may be able to calculate the aberrations in disease. (g)

The cause of a single sensation of a palpitation of the heart, is the
contraction of the ventricles, arising from a change of the situation of
the apex of the heart striking against the cartilages of the ribs, and at
the same moment that the ventricles are contracting, the left auricle is
filling ; which cavity being placed posteriorly or dorsal, will strike the
vertebrze, so as to assist in producing this sensation. (&)

It has been said, that the heart has the same repose as the brain, the
auricles and ventricles acting in succession, and a pause occurring before
their action is renewed ; but that during the very short time while these
parts are only acting, their functions continue, because they are becoming
distended by the blood, the functien therefore of the heart constantly
goes on, while that of the brain entirely intermits in sound sleep. (i)

The eourse of the circulation of the blood from the heart into and
through the arteries, and from thence into and through the veins back to
the heart, was discovered by Dr, Harvey, Physician to St. Bartholomew’s
Hospital, and promulgated by him in an anatomical and surgical course
of lectures at the College of Physicians, in A.D. 1619, He is entitled
to the glory of having made it, says Hume, in his History of England,
Chap. 62, by reasoning alone, without any mixture of accident. e in-
formed Boyle that he was led to it by reflecting on the arrangement of
the valves of the heart and veins, as exhibited by his preceptor Fabricius
nothing he knew was placed in vain, and they clearly allowed a fluid to
pass but one way. DBy this argument, and the fact of a ligature upon an
ariery causing the h]uud.tu accumulate in it on the side nearest the heart,
and upon a vein beyond the ligature, and that animals bleed to death by
wounds in arteries or veins, he chiefly established his doctrine. But his
supposed discovery at first met with general ridicule and abuse, and even
a great diminution of his practice ; and when the truth could no longer
be deaied, he was pronounced a plagiarist (£)

d) 1 Bost. 585 to 391 ; 3 id. 597, 398. (h) Lizars, partii. p. 143, 146.

€) 2 Good, 33. (i) El Blum. G0, note {y).
() Quxre. (%) EL Blum. 4th ed. 108, 109 ; 1 Bost.
{g) Lizars, partii, p. 145 ; El Blum, 89, 3543; Quain’s El 592 ; Forsyih, 39, 40;
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The occasion for or use of two hearts is thus explained : suppose the
blood, so essential to our existence, to have in it some princi;fe of life,
which is eonstantly lost, or in its passage through the body to be
impregnated with something noxious, which should be thrown off; that
principle must be centinually renewed, or an opportunity given to send
off what is thus offensive to life. The heart, or that part of the heart,
which fills the arferial system, must not be taken from its appointed
office, nor disturbed ; nature, therefore, appoints a second heart, which
belongs entirely to this most important of all functions, viz., renovatin
the blood by its exposure to the action of the atmospheric air. In aﬁ
breathing creatures, the lungs, with the assistance of the second heart,

rform this office. The lungs are next to the heart itself essential to
Eﬁa. It is for the purpose of this second circulation, that nature has
appointed in all warm-blooded animals fwo hearts, viz., a heart for the
lungs, and a heart for the body; two auricles, two veniricles, and two
great arteries; one the pulmonary arlery or artery of the Ermgs ; the other
the aorta ov artery of the body. (1)

The entire heart, or rather the two hearts, alternatively receive and
propel the blood in these two distinet circulations; the one into and
through the lungs, called the lesser or pulmonic circulation, the other into
and through the arferies and veins called the larger or aortic or systemic
eirculation. (m) The blood that has passed in the latter circulation into
the veins, together with the chyle and other absorbed fluids, by means of
the superior and inferior vena cava, and from the coronary veins, flow
into the right or anterior auricle of the heart, so termed from the resem-
blance to an ear (auricula) of its appendage, and from thence into the
right ventricle. The pulmonary artery is so termed, from its being an
artery attached to the lungs ( pulmo), and arises from the base of this right
ventricle, from which it proceeds upwards and towards the left side for
the space of about two inches, where it bifurcates or divides into its
right and left branches, which, with their minor branches, extend to their
final terminations around the air vesicles of the lungs, where they become
eapillary, that is, hair-like and minute. Through the pulmnnar{y artery
and its branches, the blood .thus carried to the right auricle from the
veins is propelled into and through the lungs, where it is renovated by
atmospheric air, as stated in the next section, and is then returned from
the lungs, through the pulmonary veins, to the left or posterior auricle of
the heart, into which such renovated blood is poured, and this constitutes
one circulation called pulmonic. ;

From this left ventricle, towards the right side of the thorax, arises the
great artery of the body, ealled the aorta, not quite an inch in diameter,
and which tarns in form of an arch, not direetly upwards from the left
ventricle, but rather backwards towards the spine. It then makes a
turn downwards, and where it so turns downwards, it hooks round the
pulmonary artery. (n) The renovated blood is propelled from the left
ventricle into this aorta, and thence into the large arterial vessels of the
head, body, and extremities, and ultimately into the smallest arteries, and
excites and nourishes the whole, and then the blood, after performing the
offices of nutrition and secretion, and having become carbonized and
effete and incumbered and black, returns through the veins into the right
auricle, (o)

2 Good, 2; 1 Par. & Fonb. 8,9 2id. 17 ; {m) 1 Bost. 341,

see the summary in Dr. Stevens on the (n) 1 Bell, Anat. 488, 489,

Blood, 1, 2. (o) Ell. Blum. 85; 1 Bell, 456 to 479,
(1) 1 Bell, 449; 2 Good, 31; 1 Bost, 449; Liz. part ii. p. 141 to 143 ; Quain’s

340, 341, 377, 378, El. 573, 574. 576, 577, 501, 502,
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No part of the human frame retains its functions in vigour, nor the
living properties which are inherent in it, while the whole economy is
entire and correct, unless the blood be thus regularly circulated, (p) and
even the heart itself is supplied with arterial blood, not from the vessels
which open into it, (g) but trom the two coronary nrm'ics, which spring
from the arch of the aorta and encircle the heart, and supply every
part of it with the renovated blood, by which the muscular structure
of the heart is supplied and excited. (r) If by the suspension of the
respiratory function, these coronary vessels are not sup lfif:[l with fresh
scarlet oxygenized blood, the excitement and action of the heart is sus-
pended, and it ceases to act. (s)

The wveins which thus return the incumbered and black blood to the
right auricle, are the two vene cave, the one descending from the head,
and being a continuation of the right jugular vein, and the other ascending
from the belly and the lower parts by two trunks, and they empty them-
selves into the right auricle of the right side of the heart, and which is a
larger bag or reservoir of blood than the left auriele.  When this acts, it
throws the blood into its right ventricle and fills it. The pulmonary
artery, or artery of the lungs, arises from this right ventricle, to carry out
the blood it has thus received through the lesser circle or circulation of
the lungs ; and after it has there become renovated, it is poured by and
through the pulmeonary veins into the left side of the left auricle of the
heart, from which the process of circulation is repeated as long as life
continues. (t) There 1s a continual fow of the blood from the heart
into the arteries, from the arteries into the veins, and from the veins to
the heart again, thus completing the cireular career. (i)

This second or principal course of cireulation, it is said, is proved by
the circumstance that the cavity, which first ceases to contract at death, is
the left ventricle; secondly, the left auricle; thirdly, the right vcntrlcle -
and lastly, the right aurmle,, which last continues ]ﬂnwcat to vibrate ; aud
that when the heart is laid open, very little blood is found on the left
side whilst it is accumulated on the right side; and this order, it has
been suggested, should be considered in medical jllr:is]lrudem:e. (z) But
other well informed and experienced anatomists, on the contrary, now

state that blood is more generally found in the /eft ventricle than in any
other cavity.

The heart, containing its two auricles and ventricles, is inclosed in a
membranous bag or pouch, called, from its situation and surrounding the
heart, Pericardium (wepe apiwe). This membrane in part assists in regu-
lating the posture or position of the heart, and although it passes
loosely round it, yetit protects and supports it in its palpitation and more
violent or irre lllar action. (z) This pericardium is firmly fixed to the
Diaphragm WEIEI] may be termed the Hoor of the thorax, and separates
it from the viscera of the ahdomen, nearly or about the level of the sixth
rib, in the front part of the chest, but somewhat higher at the base, which
is placed in the posterior part of the chest. (a)

!IJ*'rum the internal surface of the pericardium, and its exhalent arteries
in particular, a serous fluid issues called the Liguor pericardii, which

(p) 3 Bell, 540

(y) Asto the pericardiom in general see
{q) Id. 340, 341.

El. Blum. 87 ; 2 Good, 5, 6, 492, 634;

ir) uuama El. 581, 582; 2 Paris &
Fonh, 19, @0,

(s} 2 Paris & Fonb. 19, 90,

(t) 1 Bell, 449, 456 1o 479 3 Lizars, part
ii. p. 141 to 143,

(u) 2 Bell, 542 ; Forsyth, 40,

(x) Lizars, part ii, p. 144,

1 Bost, 3635.

(z) 1 Bell's Anat. 489; Lizars, part ii.
pe 1,2, 146, 147 ; 3 Good, 473 ; Quain’s
El, 57 5.

{e) But see Lizars, part ii. p. 147,
wlio appears to describe the level at about
tluzjburm rib,
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moistens and prevents the adhesion of the heart to the pericardium, ()
This fluid is sometimes found to exist in considerable quantity, to the
amount of several ounces ; but so large a quantity has been considered as
the effect of disease ; and it is a question, about which there have been many
disputes, whether any perceptible quantity of the liquor pericardii exists
during life, and in the state of health; and the better opinion seems to
be that, in health only, a very small quantity can be detected, because as
fast as it is discharged by one set of vessels, it is, in general, absorbed by
another. But when in disease, these actions do not correspond, and
when either the discharge is too rapid, or the removal too slow, an accu-
mulation may take place. (¢)

The heart may be subject to malformation or malconformation, such as
the foramen in the septum of the auricles remaining open after birth,
and allowing a part of the venous blood of the right to enter the left
auricle, and pass off into the general circulation unoxygenized. So the
heart is ]iahlle to diseases, preventing the due oxydation of the blood,
besides others which may affect the frame in general.(¢) These are
scarcely remediable, but though the art of medicine may be unavailing,
yet it will be important to observe paliatives and preventives of conse-
quences, and, in particular, perfect tranquillity, a light diet, and atten-
tion to the state of the bowels. (f) Malformations may be in the
pulmonary artery, so as to prevent the blood from freely passing from the
right auricle into the lungs, and being there renovated ; (g) or the aorta
may be improperly placed ; (%) or, instead of two hearts, there may be a
third, and each imperfect. In these cases life, in general, is very short
and painful, subject to great difficulty in breathing, palpitation, fits,
and sudden death. (i) Of these descriptions is the disease called
Cyania, or blue skin, where the skin is more or less blue, the lips purple,
with a general hebetude and inactivity, which is produced mostly by a
connate congenital communication of the two ventricles of the heart,
and, consequently, an imperfect discharge of the carbon of the blood in
the lungs, which constitute the proper organ of its elimination. (j) The
heart, also, may be too small for the system to which it belongs, or too
large. So the museular walls of the heart are liable to increase, or dimi-
nution of their ordinary thickness. Without any apparent traceable
cause, the walls of the ventricles, and, occasionally, of the auricles,
increase in thickness and in the firmness of their texture, and the whole
heart acquires a magnitude nearly double that of its original and healthy
condition. This increase of thickness, to which the left ventricle is more
subject than the right, may be attended with dilatation of the cavity, or
otherwise. When it is accompanied with dilatation of the cavity, it is now
technically called “ active ancurism” of the heart. Its occasional cause

(b) 1 Bost, 365; 1 Bell's Anat, 489;
Lizars, part ii. p. 1, 2, 146, 147;
5 Good, 473; Quain's EL 575 ; 3 Paris &
:Fm'lb- Elﬁll

(c) 1 Bost. 363, 364.

{d) As to the effect of anger, &c., 4
Good, 121; and as to palpitation, see 4
Good, 449; and as to the discases of the
beart in general see Dr. Hope on Diseases
of the Heart and Great Vessels ; and see
2 Bell, 76 to 84; Forsyth, 41, 44; 2 Par,
& Fonb. 178 ; Liz. 146, 147 ; A. Burn on
Diseases of the Heart ; Abercrombie’s cun-
tributions to the Pathology of the Heart,
Trans. 1824; Dr. Lacnnec's Traité de

L'Auvscultation Mediate et des Maladies
ges Poumous et du covur, 2d edit. 1826,
This last work is particularly interesting and
valuable, as areall the works of that autlhor.

(e} 2 Bell, 56.

(f) 5Good, 485.

(=) 2 Bell, 58.

(k) Id. 59.

(i) 1. 56 to 70.

(J) 3 Good, 482; 1 Bost. 352 to 354,
5361, and guere if this does not arise from
an imperfect congenital communication of
the two auricles, as above,

(k) 2 Bell, 73 to 81; 2 Good, 492,
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is obstruction from disease of the semilunar valves of the aorta, but it
may arise from various other causes. Again, the walls of the ventricles
may become soft and thin, so that even the pressure of the finger. may
rupture the texture of the wall without difficulty. This, when accom-
panied by dilatation of the ventricle, is called * passive aneurism.” In
this condition of the heart its walls may yield or give way, and occasion
sudden death ; but such a rupture never occurs unless caused by external
violence, nor without some previous degeneration of the muscular strue-
ture of the organ.” ()

But the aneurism of the @orta is a disease more frequent and more
dreadful than all the others. It is a disease more frequent in the de-
cline of life than at earlier periods. The aorta then begins to ossify;
its middle coat is converted into a hardish bony substance, commencing
in various points, and extending throughout a considerable portion of the
calibre of the vessel. Thus the elasticity of the artery and its museular
power is lost. In this state it may burst, and uniformly destroy life
mstantaneously. (m) There may also be an aneurismal enlargement of
the larger vessels in the immediate neighbourhood of the heart. (n) These
disorders sometimes arise from too vielent exertions, independent of all

redisposition ; sometimes from blows; more frequently from shocks or
Falls; but still more often from those kinds of exertions which are accom-
panied with a rapid pulse and hurried respiration. (o} As to the symp-
toms, palpitation and quick breathing are the most common, but these
may be symptoms of quite different disorders. (p)

For aneurism of the aorta, rest, with abstemious diet, repeated small
bleedings, issues in the region of the heart, and attention to the eircula-
tion by dietetic means, it is said, is all that can be done. (g)

In a very valuable recent publication Angina Pectoris, or acute
breast pain, has been treated as a distinct disorder, arising from a structural
disease in the heart or aorta, or both, or in some of its vessels too much
accelerating the flow of blood, or suddenly increasing the action of the
heart, and occasioning most agonizing pain, and which is to be treated
differently during the paroxysm and in the interval, as there directed ; (#)
and in Sauvages this affection is termed Cardiogmus Cordis Sinistic, im-
porting that this disorder proceeds from the left side of the heart; (s)
whilst, according to others, angina pectoris is to be classed amongst the
diseases of the respiratory functions, and affecting the lungs. (5) But
the affection was not recognized as a distinet disease by medical authors
until Dr. Heberden described it as such in the Medical Transactions of
the London College of Physicians ; (s) and one of the ablest anatomists
of the present time still insists, that angina pectoris is a symptom of more
than one disease of the heart, and is not of itself a disease. Its seat
seems to be usually in the heart, or in some of the organs of circulation,
and not in those of respiration. It has by Dr. Copland, in his valuable
work, been recently defined to be “acute constrictory pain at the lower
part of the sternum, inclining to the left side, and extending to the arm,
accompanied with great anxiety, difficulty of breathing, tendency to
syncope, and feeling of approaching dissolution,” and the alleviating
remedies are there described. ()

(1) T have been favoured with the above (p) Bell, 87.
passage between inverted commas by a (g} Liz, part ii, p. 163, 166.

most cxperienced anatomist. (r) Cyclop. Prac. Med. tit. Angina Pec-
(m) Smith, 57 ; 2 Bell, 82, 83 ; Lizars, toris, 61 to 95. :

part ii. p. 163, 164, 168. (5} Copland, Dict. Pract, Med. tit. An-
{n) 3 Guod, 473, gina Pectoris,

(o) 2 Bell, 85,
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The notion of what is commonly termed a broken heart, merely from
mental suffering, seems to be questionable; and it is said that though
violent passions of the mind very commonly produce syncope, yet that
the person must have laboured under some previous organic affection of
the heart or its vessels if death ensue. (1)

Wounds of the heart, even of the slightest and most superficial kind,
have been generally considered as fatal, and the exceptions are few.
The heart cannot be wounded without the pericardium, which surrounds
it, bein%I injured ; but that membrane may be pierced without extend-
ing to the heart itself, and wounds of the pericardium merely are not
necessarily mortal. ()

2. Or THE ARTERIES.(y)

The Arteries have been termed vital agents, endued with the proper-
ties of living matter, and forming part of an organized system endowed
with vital powers, and have an important share in the circulation of the
blood, (z) and they are stated to be in number about 1000, (a) but at
least, as regards the named arteries, there are not perhaps even 500,

Arleries are elastic canals or vessels receiving and conveying the blood
Jrom the heart fo the different parts of the body, whereas veins carry
back the blood from the different parts to the heart; arteries are also
distinguishable from veins by their pulsation. It has been observed, that
to the surgeon the knowleifge of t%e arterial system is valuable beyond
calculation or belief, for he can perform no operation in which arteries
are not engaged, nor can he cure any great wound in which arteries are
not first to be tied, and without a knowledge of the arteries he can neither
reason correctly nor act safely.(b) Nerves accompany and influence
the arteries ; the lymphatics and veins twine round them ; the glands and
various organs contain a large distribution of them. The intimate
structure of parts is known only by understanding such distribution
of their vessels ; and as each individual part is nourished by arteries, he
who has studied the arteries thoroughly, possesses a more general know-
ledge of the whole; (¢) so that every surgeon ought to learn familiarly
the general distribution of the arterial system. (d)

'ﬂne original and principal trunks of the arteries, or of these which
arise from the heart, are two in number, the p!f!mﬂnﬂry artery and aorta,
both of which are nearly of the same diameter ; and the measure of each,
on being slit, is about three and three-eighth inches, or, according to
others, the area of the aorta is about three-fourths of a square inch. (¢)
The pulmonary artery arises from the right ventricle of the heart, and
conveys the blood as there received from the veins into the lungs, where
it is renovated and returned back, as hereafter described, to another
%a.rt of the heart, and from thence the blood is propelled into the aorta.

rom the latter, all the other arteries are derive:t and branches are dis-
persed through the whole body. (/)

(t) Liz, partii. p. 16; 4 Good, 121;as (c) 2 Bell, Introd. xxii.; 2 Good, 1%,
to rupture of aorta of Geo, 2d, see 3 Paris 24

& Fonb. 58 ; Smith, 37. (d) 2 Bell, Introd. 25, 26.
%u 2 Paris & Fonb. 26, 27, (¢) 1 Bost. 417.
x) Smith, 277, (Ff) Ell. Blum. 82; 2 Good, 98;
{y) Angiclogy, Quain, 35, ante, 51. 2 Bell, 92; Liz. partii. 170 ; Coop. Dict.
(z) 1 Bost. 391, tit. Aorta, 213, 215, tit. Aneurism ; Cyclop.
(o) 2 Bell, Introd, xxv. ante, 5. same title, p. 104,

(b) 2 Bell, Anat, Introd. 25 ; El, Blom. 81,
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It is the trunk from which the general tree of the arteries is to be
explained. It commences deep in the flesh or muscles of the left side of
the heart, and mounts upwards and backwards from the heart till it
begins to form its peculiar arch or curvature, and then bends downwards
to the left side of the spine opposite the third or fourth dorsal vertebra,
along which it proceeds gradua}ﬂy, reaching the front of the spinal column
through the diaphragm into the abdomen. At the commencement of
the aorta the two coronary arteries branch from it, and proceed on the
heart itself, in order to supply it and cause its successive contractions ;
and from the arch of the aorta go off’ three great arteries, which rise to
the head, or bend sideways towards the arms, and so nourish all the
upper parts of the body, viz. first, the arteria innominata, dividing into
the right carotid and right subclavian artery. Secondly, the left carotid
artery, going to the head; and thirdly, the left subclavian artery, going to
the left arm. (g)

The aorta in the chest nourishes the lungs by the bronchial or small
nutritient vessels, and when it gets below the diaphragm gives three great
abdominal arteries ; first, the ceelize, going in three branches, one to the
liver, one to the stomach, and one to the spleen; secondly, the superior
mesenteric, which furnishes all the smaller and a great portion of the large
intestines ; and thirdly, the lower mesenteric artery, which supplies a

rtion of the great intestines down to the rectum. The arteries of the

idneys and of the testicles may be added to these, and are branches of
the aorta, and afterwards the aorta divides into two great branches for
the pelvis and legs. The iliac arteries are the two great branches into
which the aorta divides within the abdomen, and these again are each
subdivided into two great arteries, the internal iliacs to supply the pelvis,
and the external iliacs to go to the thigh. These are only a very few
of the principal great arteries; and there are a great many others,
formed by successive divisions and subdivisions of these, which are dis-
tributed to every part of the body, receiving names according either to
their size or to the importance of their distribution. (k) The vena cava,
proceeding upwards, leaves the aorta a little above the pelvis, and in-
clines gradually towards the right, that it may enter into the right side
of l;hc:%mart, which it does by passing under the liver, and penetrating
the diaphragm. (i)

The principal trunks run in the centre or deepest and most protected
parts nFlhe body and extremities, where they are the least exposed to
danger, deriving support or defence from the bones and musclcs.{fi{
They are distinguished {rom veins by the whiteness of their colour an
thickness of their coats ; also in the circumstance of their not having like
veins any valves, except at the roots of the aorta and pulmonary artery. (£)
Arteries thus commencing from the aorta or from themselves are found
to terminate in several ways, as by one artery anastomising or inoscula-
ting, that is, eommunicating with another, or in red veins, or in glands
or follicles, by secerning or secreting orifices which separate a fluid
from the general mass of blood by exhalent vessels, which discharge
their contents into the internal cavities, or upon the external surface of
the body ; and finally, arteries terminate in that structure called erectile
tissue. (m) Other authors observe, that in the present state of our
knowledge the umbilical vessels are to be regarded as the only exceptions

(z) 2 Bell, 93, 94, {k) 2 Good, 45, 26; Tuson, 101.

(h) 1d. 221. (1) 2 Goud, 13 ; 1 Bost. 340.

(i) Id. 97 to 3%1; zeec an encumers- {m) Ell, Blom, 85; Tuson, 102; 2
tion and plates 5 Gregory's Economy of Good, 5.
Nature, 243 1o 255

||
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to the termination of arteries in veins; (n) at all events many of the
arteries do not terminate immediately in veins, but in some degree the
effete and altered blood in the arteries first passes into the capillaries,
which are hair-like terminations of the arteries, and thence into the in-
cipient radicles of the veins, which convey it into the larger branches,
from which it is forwarded to the trunks that open into the right auricle
of the heart. (o) Dr. Good says, that in reality the capillary system con-
stantly intervenes between the arteries and the veins. (p) Many phy-
siologists insist that the large arteries are merely mechanical tubes to
convey the blood to remote parts, and the C'll'_ll""l]'lER, in which the arteries
terminate, as the part of the vascular system in which all the important
objects of the circulation are mainly prepared and accomplished as nu-
tritious secretion, the oxidation of the blood, its decarbonization, &e. (g)
The distinction between artery and veins at the point of union is lost. (r)

Every artery has its sheath, which is a tissue of cellular membrane
surrounding it, and material to be distinguished by the surgeon from the
artery itself. (s) Each artery also has or rather is composed of three
arterial coats, now generally termed external, middle, and internal. (¢)
The exterior, by some called the tunica cellulosa propria, by others the
nervous cartilaginous tendinous, &c., and is composed of condensed
cellular membrane, externally more lax, internally more and more com-
pact, and blood vessels are seen ereeping upon it ; and it gives great tone
and elasticity to the arteries. The middle coat consists of transverse fibres,
lunated or falciform, and almost of a fleshy nature; hence this has the
name of muscular coat, and appears to be the chief seat of the vital
power of the arteries, and is the chief assisting power propelling the cir-
culation of the bloed. The inner coat, lining the cavity of the arteries,
is highly polished and smooth, but which is much more distinet in the
trunks and larger branches than in the smaller vessels. (u)

The powers of an artery in moving forward the blood are elasticity and
muscularity. Their elasticity marks their difference, from the veins
keeping their sides apart and open, even when they are empty ; and the
muscular power inereases in the proportion in which the artery is remote
from the heart, which compensates the decreased power of the heart the
greater the distance from it, and thus the blood is circulated with nearly

equal velocity throughout th-:a arteries. ()

Dr. Bostock makes the following observation on the arteries:—The
arteries which perform the office of conveying the blood from the heart
are flexible elastic tubes, not perfectly cylmdrmal but conical, the nar-
rower end of the cone being situated towards the heart. (y) The arteries
are principally composed of membranous matter, formed into distinet
layers, and eomposing what are ealled the coats of the arteries. Of these
membranous coats, anatomists usually describe two as possessing a suf-
ficiently determined structure to be easily distinguished from each other,
the outer one partaking more of the nature of the cellular texture, and
therefore called the cellular, (z) and an inner membrane, white, firm, and
smooth, possessing more of the physical properties of tendon, and by
some ermneuusl:,r called the mervous coat, but more properly the interior

o —

(n) El Blum. 83 ; 1 Bost. 135. Dic. tit, Hemorchage, p. 625, 626.

{0) Quain's El. 274 ; 2 Good, 26, (u) Id.; El. Blom. 82, 95, 100 to 102.
{pg 8 Good, 26. (x) El. Blam. 93, 94; Lizars, part ii,
(g) 1d. 27. 174 ; 2 Bell, 295 to 297 ; 2 Good, 9, 10
(r) El. Blam. 85. .

(v) Hunter on the Blood, 168 ; 1 Bast.

5) 2 Bell, 2393,

) 2 Good, 6, 7; 2 Bell, 203; El
Blom, 81, 82 ; Lizars, part ii. p. 177 ; and
see a good practical deseription in Coop.

5358,
(s) See Observations, 1 Bost, 358, note 9.
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coat. (@) The muscular coat lies between these two membranous coats,
and is a stratum of transverse fibres, and this has been supposed, like
other muscular parts, to possess a contractile power, and to give the
artery the capacity of alternately contracting and relaxing, thus assisting
the heart in the propulsion of the blood. () Dr. Bostock afterwards
states the different discussions and arguments upon this contractile power
of the arteries, and concludes by stating that we are fully warranted in
the eonclusion, that the avteries possess a proper eontractile power, and that
it is to be presumed that this power resides in their transverse fibres, and
that it is established that this contractile power is principally seated in
the capillary arteries, while the large arferies and the veins, although not
destitute of it, possess it in a less degree, and that the large arteries are
to be regarded as canals transmitting the blood from the ﬁeart, where it
receives its great impulse, into the smaller branches, and that it is prinei-
pally in them that 1t exercises its various functions, and that we are
therefore to consider the larger arteries in the light of a mechanical or
hydraulic system, and the capllaries as physiological or vital organs, and
that this distinction is of the greatest importance to be attended to. (c)
He further observes, that although veins exhibit the transverse fibres in
small quantities, and have a small contractile power, yet they are to be
considered merely as elastic tubes, and return the blood to the right
auricle of the heart by mere mechanical means and upon hydraulic
principles. (d)

It is further observed that it is generally agreed that blood vessels pos-
SEss No pr:])er sensibifity in their healthy and natural state, being in this
respect analagous to many other parts of the body, which are principally
composed of membranous matter, and are not subject to the control of
the will. How far the blood vessels resemble the other membranous
parts in the capacity of feeling pain, when suffering from inflammation or
any other morbid state, is a question which appears to have been but
little attended to; but that analogy would induce us to suppose that they
possessed sensibility under those circumstances. ()

The use of the arteries is to convey the blood from the heart to the
different parts of the body, to nourish the same, and promote its growth ;
to assist in preserving the fluidity of the blood, and the heart and life of
the body; to form the different secretions and to renew the growth of
parts destroyed by accident or disease. { f)

The pulse is felt by compressing an arlery (not a vein) usually at the
wrist, and where the artery E'ies superficiaily, by which it is supposed the
force and fulness of the circulation of the bleod by the impulse of the
heart through the arteries, and the general condition of the patient’s
health, may be ascertained. (g) DBut that subject will be more futrlly con-
sidered hereafter. Bleeding is very rarely employed from an artery, ex-
cepting in certain cases, (as from the temporal artery,) (k) but from a vein
usually in the arm, close to the bend of the elbow, (i) for reasons here-
after explained.

The system of the arteries is more simple than that of the veins, SE'}
It has been observed that the wisdom with which the structure of the
body is contrived is most convincingly exemplified in the vascular

() 1 Bost. 338, 539, 180; 2 Good, 40, 44, 47, 48 4 Good, 433;
by 1d, 359, see post as to Feins
%s} Id. 592 10 403. (k) 4 Good, 541, 544,
(d) 1d. 403, and post. (i) 3 Good, 478 1o 480; £ Bell, 302,
e) Id. 592, 514 ; Lizars, part ii. p. 155.
) Tuson, 102, (k) 2 Bell, 298,

() 2 Bell, 504; Lizars, partii. p. 172,



OF THE CAPILLARIES,

system ; we have instances of it in the universal situation of the arterial
trunks ; in the direction of the flexion of the joints, whereby they are
hindered from being overstretched, and are protected from external in-
jury in their occasional tortuosities, by which they are enabled to adapt
themselves to the continually changing poesitions of organs without suf-
fering from extension; and in their anastomoses or frequent communica-
tions with one another, by which the neceesary supply of blood to parts
is rendered secure, when any particular trunk is temporarily obstructed
by pressure, or permanently obliterated by this, and aneurism, and other
causes. (1)

Arteries, especially the aorta, are liable to aneurism or ossification,
especially in their acute angles. (n) Arteries are subject to ossification, and
ossification leads to dilatation or aneurism, whii'st aneurism leads to
rupture and heemorrhage ; they are also liable directly to rupture and con-
sequent hemorrhage, occasioning sudden death, as in the case of George
the Second. (o) The former, it has been said, is frequently relieved by
the process of nature, termed anastomosis or inosculation, being the com-
munication of blood vessels with each other, by which the free circulation
of blood may be continued notwithstanding the obstruction of one. (p)

Though generally deep seated and well protected, yet arteries are sub-
ject to various injuries, as wounds, and to the danger of hemorrhage, which
will hereafter be considered. (g)

The enumeration of each particular artery would follow the same ar-
rangement as that pursued with respect to the other parts of the frame.

——

3.—O0r mue CArPILLARIES. (5)

In the direct and natural course of the circulation of the blood from

the left ventricle of the heart into the aorta, and from thence through all
the large arteries, and then into the veins, there infervene between such
arteries and veins, innumerable small hair-like branches of the former,
called the Carinraries, which have been considered to be distinet as well
from the arteries as the veins. (f) It is true that some authors have con-
tended that the blood passes directly from the arteries into the veins, but
the best modern physiologists observe, that in reality the capillary system
constantly intervenes between the veins and arteries, (u) and it is supposed
that therein are performed all the principal objects of the circulation of
the blood ; for in the passage of the blood through these capillaries into
and through the cellular membrane from the arteries to the veins (being
one branch of the important function of secretion)(x) secretion and nutri-

T em—em—

() 2 Good, 25, 26.

{m) See in general, Hodgson on Diseases
of Arteries and Veins; Guthrie on Dis-
eases of Arteries ; Coop. Dict. tit. Arteries,
210: Aneurism, 110 to 187 ; Hemorrhage,
Lizars, 179, 181 to 202; Forsyth, 40, 45,
48 ; Jones on Hemorrhage.

(n) 5 Good, 556, 539, 561 to 363 ; 2
Good, 9; 3 Good, 466, 467 ; Coop. Diet.
Aneurism, 110 to 187, and 1069 ; and id.
title Arteries, Cyclop. tit. Aorta, 104.

(&) 3 Paris & Fonbl. 58,

{ p) Coop. Dict. tit. Anastomosis, 108,
and tit, Inosculation, 761 ; 2 Good, 23, 26;
but semble that anastomosis cannot re-
lieve aneurism, for such aneurism will ad-

-—=

vance and destroy life in spite of it. It only
relieves the extremity from the want of
blood. The obstruction is not the evil, bat
the rupture is.
Eigq} See tit. Hemorrhage, Coop. Dict,

ot

(r) See enumeration, Tuson 102 to 196 ;
2 Bell's Anat. 92 to 293; Lizars, part ii.
&c.; Quain’s Elements, 237 to 274, 308 to
411, 466 to 48, 550; 3 Gregory's Eco-
nomy of Nature, and plate, 252 to 255,

{z) 5 Bell's Anat. 250 10 252,

{t) 1 Bost. 599 ; 2 Good, 526,

Eﬂ] ﬂ GULF&] EE'

) We say, one branch, becanse many

other branches of the function of secretlon
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tion, and all other benefits of the blood, are principally performed, () for
the large arteries and the veins have been considered as mere mechanical
canals, conduits or conductors of the blood; whilst the capillaries have

been considered as physiological or vital organs, because the blood,

by oozing and penetrating through them deposits its renovating qua-
lities, whilst the carbon, and other effete parts, accumulated in the
adjacent cellular membranes or tissue, are carried off’ by and through
such capillaries into and through the veins, and ultimately into the lungs,
where the blood loses its carbon and acquires new oxygen, by the reno-
vating operation of respiration. () It may be considered that in the capil-
laries is Perform[:d a function the very converse of that of the lungs, for
in the lungs the blood becomes decarbonized, aerated, and renovated,
whilst, by passing through the capillaries, it becomes incumbered with
carbon, afterwards carried into the veins towards the lungs, and hence, in
case of undue secretion, the capillaries are in general the seat of local in-
Aammation, (z)

These capillaries, however small, have a muscular coat, and in which it
appears to be agreed that the confractile power is stronger, even than in
the large arteries, and hence the bloed is propelled through them with
considerable force. () The action of the ca ifh‘!i‘ﬁ vessels %as, since the
time of Cullen, been generally regarded as the principal agent in all the
vital actions of the body, either physiological or ]]ﬂtilﬂlﬂgll:ﬂl, by which
any permanent changes are produced in its form or composition ; and,
with respeet to the circulation of the blood in particular, there seems
every reason to conclude, that it is very materially influenced by or in
these capillaries, not merely as one of the means employed to propel the
blood along the vessels in its ordinary course, but as the power by which
all the subordinate changes in the state of the cirenlation are principally,
if not entirely, effected. (b) But the mode in which those changes in the
cupillarie’s 18 occasioned or Uperﬂtﬂd, are L‘ﬂllf&sﬁEdl}f but very imperf'ect]}r
known. (¢) We extract from the best authors the following substance of
their observations respecting the capillaries. After having divided and
ramified, to considerable extent and in a manner generally resembling the
branching of a tree, the arteries, both of the greater and lesser circula-
tions, terminate in the general mpi!.’ur]y system, sometimes termed capil-
lary circulation. The exaet point at which the arteries end and the capil-
laries begin, cannot be demonstrated ; this part of the capillary system in-
tervenes between the arteries and the secerning terminations and the
veins. Dr. Bostock observes, that we are to consider the large arteries
or trunks in the light of a mechanical or hydraulic system, and the capil-
laries as physiological or vital ergans, and that this distinetion between
the two descriptions of vessels is of the greatest importance.(d) The ca-
pillaries are the minufe arteries or tubes, and part of the vascular system,
in which all the important objects of the circulation are mainly prepared
and accomplished, as nutrition, secretion, the oxydation of the blood, its
decarbonization, &c. ; for the use of the great arteries is rather as canals
to carry the blood from the heart into the capillaries, in which the blood
exercises its various functions,(¢) and it is afterwards passed into the
veins, and through them back to the heart. The capillaries possess

are placed in other parts of the frame, {a) 1 Bost. 402,
especially those which carry off superfluous (i) Id. 594, 595.

and excrement particles, such as urine and (c) See 2 Bost. 424 to 497,
feces. &c. ; 2 Bost. 51, () 1 Bost, 403.

) 1 Bost. 403; 2 Good, 26, 36; 2 (e} 1d. 394, 402, 485; 2 Good, 26, 36;
Bell's Auat. 522 ; 5 Good, 265, 267, 2 Hell, 322 ; 5 Good, 265, 267.

{z) 1 Bost. 42%.
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more contractility than the larger arteries.(g) They are those extreme
branches from the arteries which are as minute as hairs ; but this, though
the literal, is not the general meaning of the term, for, by capillary vessels,
is rather understood those branches in which the changes are wrought from
the blood, and which are either so minute as not to allow the promiscuous
flow of the particles of the blood, or are possessed of such a degree of irri-
tability and appetency as only to allow certain parts of that fluid to be
transmitted. () Through some of these capillaries, other parts of the red
blood perpetuate the flow from the arteries to the viens, whilst the
several secretions are performed in the other capillaries, and thus render
the blood dark, and ave then passed into the veins. (i) So that some of
the arteries terminate in red veins, and others in the capillaries. (k)
_ These capillaries readily anastomise or communicate with other vessels,
(that is, if a capillary be destroyed or injured, the blood therein will

ass in a new channel until it reaches another vessel, and passes in a
gollateral eirculation,) as where there is a stoppage in an artery or vein. (/)
This freedom of anastomosis, between the capllary terminations of dif-
ferent vessels, may be considered as a provision against the consequences
that would otherwise follow the obliteration of any of the main vessels of
a limb, by an injury or by operation. (m) We here mention the change
occasioned in the blood by passing through the capillary vessels as part
of the function of circulation as well as part of the function of secretion.
We shall presently consider the latter function separately and more par-

ticularly.

—

Fourthly—Or tur VEINs.

The veins are said to be in number three times as many as the arteries,
and to amount to about 3000,(s) but the most experienced anatomists
treat this as entirely matter of conjecture, and there are not scarcely two
hundred veins which are known or distinguished by any particular name.

The veins are elastic flexible tubes, conveying back to the heart the
residue of blood remaining after the different functions of secretion and
putrition have been performed by the arteries, The effete and altered
blood passes from tLe eapillary terminations of the arteries into the
incipient radicles of' the veins. (o) Veins are constructed with three coats,
but which are thinner, firmer, and less elastic than the three coats of the
arteries. (p) The muscular coat is loose, like cellular substance, thinner
and more indistinct than that of the arteries, and the coats of veins are
furnished with minute arteries and veins not essentially different from the
nutritient vessels of the arteries. Their exhalents and absorbents are sup-
posed to be but few, and their supply of nerves much inferior to what the
arteries possess.(g) The veins are nearly destitute of that texture with
transverse fibres which is seen in the middle coat of the arteries, and have
consequently but little contractile power, and are therefore to be regarded
as little more than elastic tubes, transmitting the blood to the right auricle
upon hydraulic principles, and it is only in the large trunks of the veins
that any fibrous appearance can be traced.(r) The force with which the

{g) 2 Good, 55; 1 Bost. 402, - {m} Quain's El 272,
(k) 2 Bell, 392, 523, {n) Lizars, 202; 2 Bell’s Anat. 298.
i) Id. 324, 525. (o) Quain’s EL 274
Ek Id. 325. (p) El Blum. 84; ¢ Bell, 299; 2 Good,
1) Quain’s El. 272, 273 ; and see Dis- 13 ; Tuson, 126.
section of an Aneuwrismal Limb, by Sir A. () £ Good, 15.
Couper, Med, Chir. Trans. vol. ii. (r) 2 Good, 13,14 ; 1 Bost, 340 to 542,

L
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CHAP.V. veins resist any power tending to rend them is much greater than might be
3rer.I.  expected from their apparent tenacity. Their area is much larger in pro-
Or Tue VEI¥S. portion to their size than that of the arteries, and the veips bear greater
T (distention than the arteries without bursting. (s) The venous like the
arterial system appears to be capable of carrying on a collateral cireulation
when any part of it is impervious ; and even after the obliteration of the
vena cava inferior the blood has been known to be conveyed with facility
to the heart through the lumbar veins and vena azygos.(¢) To prevent a
retrograde movement of the blood, where the veins are exposed to muscular
action, they are furnished with valves, formed by a semilunar fold at the
inner side, and placed in pairs at irregular distances, and which are eon-
cave towards the heart, and when closed somewhat resemble the finger of
a glove, or may be likened to so many minute flood-gates, all inclined in
the direction towards which the stream flows: but these valves are not,
it is said, to be found in the deep seated veins of the viscera, or in those
of the cranium, neck, thorax, and abdomen, excepting in the spermatic
vein, and sometimes the internal mammary veins. (#) The veins during
life, and whilst filled or extended with blood, are in a eylindrical form, but
when dead they are compressed and not like the artévies, the tubes of
which remain open. The veins are transpavent and the blood is seen
through their coats. The capacity of the veins has been considered
greater than that of the arteries ;(x) the veins, it being supposed, con-
taining three-fourths or more of the entire mass of the blood, and the
arteries only about one-fourth.(y) The manner in which the branches of
veins join the trunk has a peculiarity which always distinguishes them from
the ramifications of arteries, which branch direct and at an acute angle,
but the veins in a direction more removed from the course of the trunk,
and in general with a curve or shoulder.(z)

The commencement of the minute branches of some of the veins is
from the extreme ramifications of the arteries, others from the capillary
vessels, and such veins are continuous until they have carried back the
blood to the heart.(¢) The series of tubes, the ageregate of which con-
stitutes the venous system, has been compared to a tree, the trunk being
implanted into the heart and the branches diffused through the body at
large.(#) These in the first instance, and in their commencement most
remotely from the heart, are so minute as to elude vision, but they
gradually increase in size and diminish in number, forming successively
vessels larger and larger, until finally all terminate in a large trunk, being
the very reverse of the arterial vessels, which are smaller in their extremi-
ties.(¢) Though the calibre of any given vessel in the series is larger
than either of the branches which open into it, yet its diameter is less
than the sum of their diameters taken together, whence it follows by a
necessary consequence, that the diameter of the common trunk is less than
the sum of the diameter-of the smaller vessels, whose contents it receives.
Now when a current flows from a wider into a narrower bed, (its level
remaining unaltered,) it necessarily becomes more rapid as it advances;
and by an extension of the same principle, when a number of tuberlary
streams open into a channel, whose width is less than that of their currents
taken together, a certain impetus is given by the mere fact of such an

{s) 2 Good, 15, 14; El. Blum. 95. (x) 2 Bell, 999,

(t) Coop. Dict. tit. Veins, 1208 ; id, tit, (#) 1 Bost, 484,
Anastomoesis, and tit. Inoscolation, id. 761, (z) 2 Bell, 505.

(u) 1 Bost. 340, 403, 404 EL Blum. (w) Id. 302; ¢ Good, 5.
B4, 86, 95; 2 Good, 14, 15; 2 Bell, 500, 0 Quain’s El. 274, 275.
where see a plate of the form of a valve : (c} 1 Bost. 390,

Tuson, 126 ; Quain's El, 275. :
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process of respiration.(¢) The venous system, considered as a whole, OF THE Viixs.
seems to have been constructed on a general hydraulic prineiple, which
materially influences the passage of the blood it contains. ( f°)
There is no pulsation to be observed in the veins but what they receive Why no pulsa-
laterally from the contiguous arteries, because the veins are removed at a tion inveins(g)
ater distance in the course of the blood’s cireulation from the heart, and
o not receive what is termed the shock of the heart's action in their
trunks as do the arteries, but only by their widely spread branches, and
also because the contraction of the heart and of the arteries so alternate
with each other as to keep up a perpetual and uniform stream of blood
iuto the veins, whereas the pulsation in the arteries is owing to the sudden
and interrupted contraction of the heart.(#) Hence pulse feeling is
always by pressing an artery conveying the blood from the heart, and not
in a vein carrying back the blood to the heart, (4) There is, however, an
exception in the large veins around the heart, in which an irregular pulsa-
tion or rather fapping motion exists to some extent.

On the other hand, we have seen that bleeding is ravely performed in an
artery, but in a vein whilst the blood is returning towards the heart, and
usually in the median cephalic vein or the median basilic vein in the arm, (i)
though in cases of injuries to the head it may be advisable to bleed in the
gugular vein.(k) The etymology of the term phlebotomy, (from the Greek
¢Aexl, a vein, and reprw, to cut,) shows that the operation is prnipcrly ina
vein,( /) and bleeding from it requires great discretion with reference to
the occasion of performing the operation, as well as care in relation to the
mode of performing it.(m) The system of the veins is not so simple as
that of the arteries, for while there are only two great arteries carrying
the blood from the heart, viz. the pulmonary artery and the aorta, there
are three great sources of the venous blood, viz. the four pulmonary veins,
which return the blood from the circulation through the lungs into the
heart, and the superior and inferior vene cava, which are trunks of the
great veins of the body, and the vena porfe, which collects the blood
of the intestines and conveys it to the liver.(n) There are also a greater
variety in the distribution of the veins than in that of the arteries.(o)

In the extremities the veins consist of two sets, one running immediately

~under the skin, termed subeutancous, and the other deep seated, accom-
panying the arteries. The anastomoses or inosculations of the veins are
reater and more frequent than in the arteries; those of the veins are by
arge branches, whilst the arteries inosculate generally by small. (p)
he veins rarely if ever ossify like the arteries, (g) but they are subject
to several diseases, as inflammation, relaxation, tumours, ruptures, &e.(r)
Veins also are subject to varix, and when aflected by it are called varicose.
The term varix is to veins a disease, what the true or encysted aneurism is
to arteries, [t is applied by surgeons to the permanently dilated state of a
vein attended with an accumulation of dark coloured blood, the circulation

(d) Quain’z Fl. 276 ; 1 Good, 510. {m) Coop. Dict. tit. Hemorrhage, G23,
(e) 1 Good, 510. and Veins, 1204.
() El Blum. 122 to 130; Quain’s El (n) 2 Bell, 298 ; El. Blum, 84,

273, (o) 2 Bell, 298,

OF THE VEINS.

Bleeding, in
what vein.

Dizeases of
veins.

i % Ante, 142, post, Second Part.
(ﬁ. g Bell, 504; El. Blum. 105 to 107,
where sce sume exceptions,
{i) Ante, 132; 2 Bell, 314; 3 Good,
478 to 480,
Ek} Coop. Dict. tit. Jugular Vein, p. 794
{) Coop. Dict. tit. Bleeding, p. 253.

{ p) Coop. Dic, tit, Anastomosis, 110, and
tit. Inescolation, id. 761; Tuson's Comp.
196 ; Quain’'s El

(7) 2 Good, 14; 5 Good, 360

{r) See in general Hodgson on Diseases
of Arterics and Veins ; Arnott’s Med. Chir.
Trans. vol.xv. 47 ; Coop. Dict. tit, Veivs,
diseases of, 1206,
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of which is materially retarded in the affected vessels. When veins are
varicose they are not only dilated but they are also evidently elongated,
for besides being irregular and in several places studded with knots, they
make a variety of windings, and coiling themselves form actual tumours.
Varices are most commonly observed in the lower extremities, reaching
sometimes even as far up as the abdomen. They have, however, been
noticed in the upper extremities, and it is probable that the whole venous
system is susceptible of the affection. As a well informed writer observes,
the great venous trunks sometimes become varicose. When the disease
is situated near the heart it is attended with pulsation, which renders it
liable to be mistaken for aneurism. (s)

Veins are liable to ruptures, wounds and laceration. Haemorrhage from
veins, though not so dangerous as from arteries, is yet attended with
danger. (¢)

The enumeration of each of the three thousand veins, even if practicable,
would oeccupy more space than can here be afforded, and, therefore, we
can only refer to the particular authors who have written upon them dis-
tinctly. (k) We have seen that they have been estimated at even 3000,
but the most intellizent anatomists do not distinguish by name even two

hundred. (x)

i
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e lation: s sl e e 15. Red Globules ... vcvnas = 160
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Although in a preceding page the impropriety in general of any allusion
to Scripture in squnrt ul'_]:rléj_'smlugic:i positions, lest the due respect for
Holy Writ should be prejudiced by incompetent or hasty advocates, has

o e oz T

{2} See further Coop. Dict. tit. Varicose  culty and its followers, and the Hygeists and

Veins, 1202 ; 5 Good, 476. their partisans, and it is said the latter are
(t) Coop. Dict. tit. Hemorrhage, 625; there gaining ground. Their doctrine has
5 Good. 183, as to hemorrhage, at least the merit of simplicity over that of

(u) See enumeration, Tuson's Comp. the old school. A pupil of Magendie,
126 to 136; 2 Bell, 307 to 3¥1; Lizars, DM, D., who is a hygeist, deseribes the
parts ii. iii.; Quain's EL 274 to 279, 566, principal tenets of their doctrine to be,
411 to 413, 485, 486, 588, 589 ; sce plate 1. The blovd is the [ife, the primum mo-
and enumerations, 3 Gregory’s El. Nature,  bile, the first agent from which others de-
255 to 261. rive their origin. 2. Health depends on

(1) Seethe namesofthe principal veinsand  the purity of the bloed. 5. The purity of
their situations, SGregory’s El. Nature, 261, the bload depends wpon its having free

{y) Sce Divisions of the subject, ante, outlets for its decayed particles. 4. Disease
124 ; and a3 o Blood, ante, 20; and see iz induced by the choking up of these
Copland’s Dict. Prac. Med. tit. Bleod, 166  autlets in the bowels by reason of an ac-
to 199 ; and title Congestion of Blood, 401  cumulation of glary mucus on  the innér
to 40, surface of the intestines. 5. This accu-

At present, (A.D. 1834,) there is &4  molation is occasioned by any thing that
strong dispute in France between the fa-  weakens the eirenlation or hurts digﬂ:stiuﬂ,
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been admitted, (=) yet there is something so strikingly true in Le-
viticus,  that the life of the flesh is in the blood,” (a) that I for once venture
to deviate from the rule I have on all other occasions resolved to observe.
It is true that it has long been the prevalent doectrine, that health or
disease depends on the state of the solids, or rather on the influence of the
nerves audl:e;'rmrmfunetian, and not on the state of the blood, or any other
fluid, and the influence of the latter has been lost sight of almost entirely.
But, happily for the welfare of mankind, that injudicious limited opinion
of the cause of disease is gradually weakening, (b) and, as regards prac-
tical remedies for diseases, the most judicious modern practitioners take
into consideration not merely the condition of the solids or of the nervous
formation, but also the state of the fluids, and more especially the blood,
as the primary and principal cause of most diseases, especially fevers.
Aliment is converted into blood; and the latter, after having been
aerated in the lungs, occasions almost all the important organs, 1. e. the
heart and the nerves to perform their actions, which, if the blood be
diseased, are inadequately exerted ; and if the aliment be unwholesome in
itself, or be receivlc:h in undue or irregular proportions, the new blood
is consequently unhealthy, and becomes either injurious, or not duly
nutritions, and hence originally and primarily the origin of many dis-
seases. (¢) The fatal consequence of the infusion of poison into the blood,
or the vessels through which they are absorbed, or the infusion of any
small proportion of the blood of a diseased animal into that of a healthy
animal, manifest the direct effect of blood on the general state of the

frame. (c)

Physiologists, when speaking of the nature of blood, describe it to be
a compound fluid, consisting of several ingredients of various physical and
chemical properties, dissolved, or at least suspended, in a considerakle
quantity of water. In a valuable and truly scientific work on chemistry,
treating of the blood and other connected subjects, it has been observed,
that of late the constitution of blood in disease has been almost entirely
disregarded, and yet that it is difficult to imagine any natural disease of
the solids without the blood being thereby more or less affected ; and
hence the importance of inquiry into the constituents of the blood has
been urged with considerable weight. (¢) We have seen that this is the
primary and chief fluid, the vehicle of those successions of oxygenous
-and carbonaceous particles that cease with life only, the nourisher of the

but chiefly by poisonous drogs and bad as well as medemn publications, and

treatmeut of the faculty., 6. The impu-
rities thus detained in the blood oecasion
every species of disease, according to the
quality of the humour, or the particular
locality in which it is lodged. 7. All
diseases proceed {rom one source, there-
fore they may all be cured by one medi-
cine. 8: Tlis medicine must be a purga-
tive, innoxious In itself, yet sufficiently
powerful 1o pervade the whole system,
clearaway the above mentioned mucus, and
purify the blood. 9. The purgatives ad-
ministered by the facolty in France are in-
adequate to the task, and ruinoos to the
constitutioin of the patient.

(:} Ante, 17.

(a) Leviticus, ch. xvii, vers. 11 ; but ob-
serve that the expression was not there in-
tended to be used in a physidlogical sense.

() I venture to make this assertion, not
merely wpon the authority of many ancient

amongst the latter Stevens on the Blood,
163, 164, and Dr. Turner’s El. Chem. 4th
ed, 807, 808, but becauze some of the most
experienced medical practitioners have ex-
pressed tome their decided opinion to this
effect. See post, 163, 164

{¢) Consequences of eating unwholesome
food, Copland’s Dict. tit, Disease, 598. It
is well known that if a very small part of the
blood of a glandered horse be infosed or in-
troduced inte the hiealthy blood of another,
it will shortly afterwards become fatal; and
see Copl. Dict. 192,

(d) See J. Hunter's Treatise on the
Blcod, per totum; Good, Study of Medi-
cine, vols. 2 & 3, per totum ; Lizars, partii. ;
El. Blum.; Quain’s Ei.; 1 Bell's Anat. ;
and Dr. Turner's Chem. 387 to 901.

(¢) Dr Turner's Chem. 897, 898, re-
ferring to Dr. Stevens's Treatise on  the
Blood, 163, 164, and ante, 148, note (y).
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frame, the source of almost every other fluid, that inte which the crude
fluid is converted, and from which all the secretions are derived, and
which, with the exception of some exsangueous parts, as the epidermis,
the amnion, the vitreous substance of the teeth, and the body of the
erystaline lens, is universally diffused through the system; in various
proportions indeed, according to the differing natures of parts; i. e
abundantly in the muscles, and still more so in certain viscera, as the
spleen, placenta, and uterus, at an advanced period of pregnaney, but
very sparingly, on the other hand, in the tendons and cartilages. { f) The
blood, in its most perfect state, immediately after it has been exposed to
atmospheric air in the lungs, excifes the heart to contraction, and distri-
butes ogyzen to every part, thereby propelling the blood through the
arteries and into the veins, (g) and conveys away the carbon to the ex-
creting vessels, giving rise by this change to asimal heat. It supplies the
materials of the solwls originally and ever afterwards their nourishment,
and from which all the other fluids, with the exception of the crude, are
secreted and derived, consequently it has been justly termed the most im-
portant fluid of the animal structure. (&) .
The formation of the ingredients of aew blood from the aliment is
technically termed hematosis, (from aparow, to make blood,) and will
be more fully considered when we examine the function of digestion.
It may suffice here to observe, that it begins in the stomach and small
intestines, principally in the duodenum, and thence, after passing through
the absorbents into the thoracie duct and thence into the right auriele of the
heart, is completed in the lungs. (¢} In the stomach the nutritive parts of
the aliment are converted into chyme, and in the small intestines into chyle,
and in the lungs the whole is oxygenated and perfected. Blood is to be
considered with reference to its composition; first, before it has been per-
fected by respiration in the lungs; and secondly, to its parts and condition,
when, after that salubrious operation, it has been passed into the left
ventricle of the heart, ready for new circulation through the arteries.

All the constituents of the body may be found in the blood, and secre-
tion eonsists merely in their separation from that fluid. (£) The prineipal
materials for the renewal of blood are obtained from the digested nourish-
ment received into the stomach, and thence, under the denomination of
chiyme, in a pulpy state, passed into the small intestines, where the nutri-
tive parts are converted into chyle, which has the appearance of a milky
fluid coagulable ; (f) from thence it passes by absorption into the lacteals,
and is conveyed into the thoracic duct. Other absorbed fluids and
lymph are also conveyed from the different parts of the body by the
lymphatic vessels, and also supposed to be carried into the same thoracie
duct, in which there are many valves, and where the whole are mixed,
and there are many valves in the thoraeic duct at the angle formed by the
internal jugular and subclavian veins of the left side. This mixture of
chyle and absorbed materials enters the subelavian vein, where the chyle
and other absorbed materials are blended with the effete and black blood
returned from the left side of the head and the upper extremity. This
subclavian vein of the left side soon after unites with the subelavian vein
of the right side, returning the blood of the head and arm of the same

=

(f) Ante, 21, 22; EL Blum, &, 7. 56, 57 ; 2 Bost. 159.

{g) As to the effect of respiralion in (i) Cyclop. tit. Ancemia, p. 71,
general, ante, 107 to 117 ; and as to the (k) 3 Bost. 4135,
introduction by inspiration of fresh oxygen, {1 1 Good, 192, 193; 3 Bell, 238, 259,
ante, 108, and 2 Bost. 130, 510; Cyclop. tit. Anemia,

(f) Bl Blom, 10, 382 ; 2 Good, 29, 31,
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side, and forms the vene cava descendens, which is immediately joined
by the vena azygos. The vena cava descendens carries the blood on-
wards to the right or pulmonary auricle, where, meeting with that re-
turned by the vena cava ascendens, which is the trunk of the wvenous
system of the lower extremities and the abdomen, and that returned by
the coronary vein of the heart, the fleshy parietes (walls or sides) of
the auricle are distended, stimulated to action, and contracting, propel
the blood through the tricuspid valve into the right or pulmonary ven-
tricle. The mixture of chyle and of the absorbent and of the effete and
dark blood then enters the pulmenary (or right) ventricle, which being
stimulated, eontracts and propels the fluid through the pulmonary ar-
tery, viz. to the lungs, where the whole receives its ultimate perfec-
tion by means of atmospherie influence in the lungs, throwing off its
black and carbonaceous matter, and becoming oxygenated and purified,
assumes a vermilion or scarlet hue, and then becomes complefe and
perfect blood, fit for the due continuance of animal heat, and for its ex-
eiting and nutritious cirenlation through the frame. It then has the differ-
ent parts and qualities presently enumerated, and is thereupon conveyed
by the four pulmonary veins into the left auricle of the heart, which being
similarly excited by the renovated blood in its own coronary arteries,
eontracts and propels the blood through the left auriculo ventricular
opening into the left ventricle, which also similarly contracting, propels
the blood into the aorta. Two branches of this main artery immediately
circulate the renovated blood through the coronary arteries, and thus
continuously excite the heart itself to action, according to the opinion of
some authors ; and the rest of the branches of the aorta, maintaining the
like contractile motion, propel the blood into all the arteries and their
capillaries, and thence into the veins and over all the system; its reno-
vating particles being nevertheless dispensed and retained in the various

arts ol the frame through which the general mass of the fluid passes.
El)ne portion of this renovated blood flows to the brain, to stimulate the
source of the nervous system, the larger portions throughout the arteries
of the trunk, and the upper and lower extremities; other portions are
dispersed through the peculiarly formed labyrinths of the glands, and in
the excretory ducts and the exhaling vessels, forming the various secre-
tions and excretions, whilst the remainder of the blood, impregnated with
carbon, and of a dark colour, verging to purple or black, returns by the
veins towards the right auricle of the heart. ()

In the eins and other remote parts of the body such blood loses a
certain quantity of its original invigorating constituents, and is thus

radually more and more reduced to the state of venous blood, whilst the
Ehﬂmcic duet gradually pours into the great subelavian vein the nem
materials arising from digestion and absorption necessary to supply the
loss which it has thus experienced in the capillaries and veins; and then
the whole of the materials collected as before in such subelavian vein are
again and again successively passed into the right auricle and ven-
tricle of the heart, and from thence into and through the lungs in per-
petual and unremitting succession as long as life continues. (#) Accord-
ing to this view of the subject, the process of the conversion of venous
into arterial blood will consist in the addition of a quantity of carbon,
hydrogen, and oxygen, with a proportion of nitrogen. In passing
through the lungs a portion of carbon, oxygen, and hydrogen are sepa-

(m) Lizars, 141 to 143 ; EL Blum. 377 to  the subject; and see D, Stephens on
S81, tit. Sanguiniﬁcutimi ;3 Bell, 258 239 ;  Blood, 1 to 0 '.1I'|{'1l wlllt.tl"n A illtEI'l.':iTjﬂg
2 Bost, 603. This summary is principally  account of the blood is given.
from Lizars, who is particularly clear upon (n) Liz, 141 to 143 ; £ Bost, 603, 604,

151

CHAP, V.
Secr. 11.
Or Tue Brooon,



152

CHAP. V.
Srer. 11,
Or tng Broon.

4. Tts colour.

()

4. Smell, feel,
taste, &c. of
blood.

OF THE BLOOD.

rated, under the form of carbonie acid and water, merely abstracted from
the pulmonary blood by a species of seeretion; while in the course of the
circulation we may presume that the excess of nitrogen, which must be
thus produced, will be separated from the blood in the form of muscular
fibre or of membrane, or still more of urea discharged in urine, of which
nitrogen composes so large a proportion. (o)

The blood, when returned from the lungs into the left auricle of the
heart and into the aorta, and whilst it continues in the aorta, is in health,
a fuid of a rich scarlet or vermilion colour, and is replete with oxygen;
but when it has passed into the veins, it becomes carbonized and of a
dark purple, and when returned in the veins near to the heart, is almost
black.(g) In the wveins it has become eflete, and therefore, in cases of
plethora, or when the body is incumbered with teo much or impure
blood, and it becomes expedient to withdraw a portion by bleeding, an
operation is usually performed in a vein. (r) Hence Blumenbach, in-
stead of terming blood in the arteries arferial, and that in the veins venous,
(the usual appellation) suggests the expediency of terming the former
oxygenized blood, and the latter carbonized blood. (5)

The blood, before it has become coagulated, varies in colour according
to the part of the frame where it is found. It is vermilion or scarlet
coloured in the arteries, because it has but just before been oxygenated ;
strong purple in the veins, because in passing through the arteries into
the same, it has become in a degree carbonized and incumbered with
various particles, and almost black, before its intermixture with the
materials of the new blood from the thoracic duet; because, in its passage
through the capillaries and veins, it has become completely carbonized
and incumbered. (¢). The exchange of colour from the dark purple or
almost black venous blood, to the searlet arterial blood, takes place in the
lungs, and is, it is supposed, occasioned by the oxygen of the arterial
blood acting upon the small particles of iron, and thus changing the
colour. (u)

It has been observed that in surgical operations, after a tourniquet has
been applied to an arterial trunk, the blood which first flows, when we
remove the instrument, is perceived to be of the venous colour, and it was
remarked by Hunter, that the then extravasated blood is always purple,
even in cases where there is every reason to suppose that it may have
proceeded from an artery; from whence a conclusion has been drawn
that the change from the arterial to the venous state may take place by
the action of the constituents of the blood upon each other while it re-
mains in the great trunks in a situation where it is incapable of receiving any
addition of extraneous matter. (x) But some of the most distinguished
anatomists and physiologists of the present time deny this result.

Blood has a peculiar odour ; at first, especially when still warm, it emits
a vapour, of late denominated an animal gas, and shown to consist of hy-
drogen and carbon suspended by caloric. (i)

When extracted, blood feels thick and unctuous, is of a slightly saline

e m e e e =

{¢) 2 Bost. 604, fresh and artevial blood that is most likely

{ ) See D, Turner'sChem. 902, ante, 109, to feed or increase inflammation.

(q) 1 Bell, 321 ; Dr. Turner's Chem. 901, {s) ElL BElum. 8, note (i},

(7) Bee post, tit. Bleeding ; 1 Bell's Anat, (t) 1 Bell, 521: 1 Fost. 4892,
409 ¢ Forsyth.  The reason for so bleeding (1) 2 Bost. 141 ; 1 Bost. 460, 461; 3
lias been said to be becanse if blood were  Buost, 406, 407 ; see Respiration and alse
subtiacted from ar svtery the frame wonld — Stevens on ahe Blood, but this §s a dis-
De deprived of the best and nuotritioos blood, }:1:11':1 p.::i||1.
whereas, by bleeding in o vein, the no () 2 Lost, 129,
Ionger nseful blood = subtracted, o, ibid. fy) KL Blom. 7; but see 1 Good, 517 ;
But semble that reasen is incorvect, for it is 1 Nust, 451, 4532, note (9).
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taste, rather mucous, and varying in the different parts of the body., In
the heart or at the centre of the eirculation, it differs {rom what it is in
the glands, excretories, and all the extremities of the body ; different in
the liver, among the intestines, in the cheeks and lips, in the reservoir or
sinuses of the head and womb. (z)

It seems now to be agreed that one of the principal effects of respira-
tion is the arterialization of the blood by means of the introduction of free
oxygen and the discharge of carbonic acid. () But it has been generally
insisted that this occasions combustion and consequent heat in the
lungs. (b) Some authors, however, have insisted, that if oxygen do com-
municate heat, ““it does so, not to the lungs, nor to the blood in the lungs
in particular, but to the whole body through the medium of the blood,”
viz, by the continual passing and action of the blood through all parts of
the frame. (¢) The heat of the blood at the heart in health is usually
from 96 to 100 Fahrenheit's thermometer, but sometimes in diseases it
rises to 106.(d) The temperature of the natural atmosphere is generally
much lower than that of the blood, but sometimes it exceeds it, and man
15 eapable of living in a temperature exceeding his own. (¢) The heat of
all parts is celeris paribus, commensurate with the quantity of blood cir-
culating through them, and our temperature depends upon respiration. ( f)
It is supposed that at and near the heart the temperature is 100, and
the weight of authority seems to establish, that the temperature of the
arterial is somewhat, though not much greater, than that of the venous
blood; (g) in the large arteries, to a degree or a degree and a half
higher than in the corresponding veins. (#) The conclusion which Craw-
ford deduced was, that the specific heat of arterial is greater than that of
venous blood in an average proportion of 114.5 to 100, but that the
general temperature is nevertheless equalized by a threefold operation,
and by the completion of the combination of the oxygen and carbon, in
the capillary part of the circulation, and not entirely mn the lungs, where
they are first in a degree only combined. (i)

Certain salts are always found in blood, and which it is said are rather
more than 9 grains in 1000 grains of serum; of these 9 grains about 6}
are muriate of soda combined with a small quantity of muriate of potash,
being about 1} of the subcarbonate of soda, with minute quantities of the
sulphate of potash, and the posphates of lime, iron and magnesia. (k)
The use of the salt in the blood has been said to be that they stimulate
the nerves of the heart, and thus contribute to the contraction of its mus-
cular fibres, (f) that they aid in the operation of the secreting organs, and
contribute to the process of digestion ; but others observe that these sup-
positions are gratuitous, (m) IHowever, there are certainly numerous

(z) 1 Bell, 521, 522 ; El. Blum. 7 ; Copl.
Dict. 183,

(a) See post T}zmpemmre,

(&) 1 Bell, 545; 1 Bost. 483, 484; 2
Bost, 258, 259, 260, 303 to 506, slaling
the gencral results of experiments and
opinions ; and see Respiration, post; and
2 Bost. 243 ; chap. vii. of Animal Tempera-
ture ; and Stevens on the Bloed.

(e} 1 Bell, 545, 547, notes; and Dr.
Etevens on Blood, 27.

{d) Coop. Dict. tit. Inflammation, 750 ;
EL Blum. 7, 135, 158, says ils temperature
is about 96 of Falhrenheit; Dr. Good, 98
(see vol. i 48) in which laiter Dr. Buos-
tock appears to agree, 1 Dost. 454, 482,

adu

(e) EL. Blom. 154, 155, 158, 159; 2
Bost. 245 to 246.

() El Blum, 164, 165, 167.

) 1°Bost. 482, 485, note 73 2 Bost.
2635, note §.

(k) 1 Bost. 483, note 7 ; 484,

(i) See 2 Bost, 258 1o 260,

(&Y Dr. Marcet’s Med. Chir. Trans, vol,
i, p.570; 1 Bost. 479; Turner’s Cheni.
02, muriate of soda is the chief =aline i-
gredient in the bloed, Dr. Stevens on Blood,
206 3 large doses of muriate of soda and
other active szlines should be administered
in fever, id. ibid. ; salty taste, Cuopl. Dict.
tit. Bleod, 163,

(I) Whytt's works, p. 26.

{m) 1 Bost, 479; Stevens on Bload, 319,
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CHAP. V. beneficial effects arising from the saline particles in the blood, and they
Seer. IL. - directly tend to prevent putrefaction and assist vitality and the con-
Or 1k BLood. inyance of general health. (n) Some physiologists also insist that
Sulphur is one of the constituents of the blood, but others deny its

presence. (o)

8. Animal sub-  Although the animal substances which enter into the composition of the

stances, blood possess properties both chemical and physical, which are sufficiently
characteristic to distinguish them from each other, yet they may all be
resolved into the same ultimate elements, viz. Carbon, Oxygen, Hydrogen,
and Azote, also termed Nitrogen. 'The following is the scale of propor-
tions, according to MM. Gay Lussac and Thenard, (p) but the results
of experiment vary ;—

Albumen. Fibrin. Jelly.
Carbon; & o= aevurnes D2.888 o) 5886, .+ 47881
Oygenye s sansemes SBTE oey AN6BE, 0 2TEDT
Hydrogen s seweses  T-580. o0 0021 . 7914
Azote, or Nitrogen, .. 15705 .. 19.934 .. 16.998
100.000

The following is the latest analysis of kealthy blood that has been made
in this country, but the exact proportions vary. (q)

o S e e T
Albumen coagulated, .............. 12]
Colouring matter, ...... S A i
Free Carbon, ........ O e
Fibrin pressed and ke Mo e

Muriates of soda and potassa, carbonate
of soda and animal extractive, ...... 14

1000
e The proportion of azete (from a privative, and fwyj life, because it 15
gen. unable, of itself, to support the respiration of animals,) or nitrogen, to

which it is synonimous, it is supposed increases as age advances, and
there is more fibrin in the blood of the adult than in that of the infant.(r)

9, Chemical With respect to the chemical properties of fibrin, they appear exactly

propertics. to resemble those of the muscular fibre. It iz acted upon in the same
manner by nitric acid and the other re-agents, so as to be fully entitled to
the ancient appellation of liguid flesh. (5)

10. Weight and As respects the specific gravity of blood in general, when it iﬁuil'l its
. quantity of ordinary healthy and mixed state, it may be estimated as 1050, to
blood in entire  water being 1000, (¢) The specific gravity of the serum of arterial blood
human frame.  has heen generally found to be less than that of venous. (#) Hunter, in
his celebrated treatise on Blood, states that it appeared to him impossi-
ble to ascertain the entire gquantily of blood in the body, and that the
knowledge of it would probably give but very little assistance towards
better understanf]ing the economy of the animal: but that the uantity is pro-
bahly as permanent a circumstance as any, and not L’Eependiug on immediate
action. () It should seem, however, to be desirable to endeavour to ascer-

(n) Sievens on the Blood, 318. {s) 1d. 452, 435.

(o) 1 Bost. 480. (t) El Blum. 7 ; 2 Good, 48; 1 Bost

{ 1) Stevens on Blood, 3; and 1 Bost. 480, 434,

(q) Stevens on Blood, 3 and 4. Bt see (u) See 2 Bost. 98, note 3, fully.
Copland’s Dict. tit. Blood, 168, () Hunter on the Blood, 69,

(r) 1 Bost. 481,
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tain the entire quantity of blood to be found in the healthy state, and what
subtraction of that fluid can be borne without danger to Iife,—it is indeed
essential, as regards the remedies for various diseases by bleeding, to
know precisely what will be the effect of the diminution in the states of
various -diseases, and consequently more precision as regards the know-
ledge of the usual quantity of blood, would be interesting and most de-
sirable. (%) As respects weight, Dr. Davy's experiments tend to establish
that pure fibrin is heavier than serum, but that the mixture of fibrin and
serum, which constitutes the bufly coat, is lighter than the mixture of
fibrin serum and red particles, and therefore floats on the surface; and that
in inflamed blood the serum and coagulable lymph are less viscid, that is,
less glutinous or tenaceous than ordinary. The specifie gravity of the
red particles he found to be 1087, That the formation of the buffy coat
does not appear to bear any exact relation to the specific gravity of the
blood. 1Inacute disease the blood, whether buffed or not, is generally of
%reater specific gravity tham ordinary ; in diseases of debility the reverse. (z)
‘hat the formation of the buffy coat is supposed to depend on the vis-
cidity (glutinous or tenacions quality of the blood) as connected with the
proportion of water, or the complete mixture of its ingredients, and that
heat 1s not extricated during the coagulation either of fibrin or of
serum. (z) With respeet to the actual quantity and weight of blood in the
entire system, our means of determination are so inexact, and consequently
the caleulations, or rather the conjectures, that have been offered upon the
subjeet, are so strikingly discrepant, that it is not easy to reach a satis-
factory conclusion. It is only necessary to state a lew of the different
opinions that have been offered, to show the singularity of several.
Allen Muller and Abeilgeeard estimate the weight, even in an adult, at
very little more than eight pounds, at 12 ounces to the pound ; Harvey
at 9, Blumenbach at 10, Borrelli at 20, Planch at 28, Haller at 30
pounds, Lizars the same, Dr. Young at 40, Hamberger at 80, and Keil
at 100.(a) Perhaps this discrepancy may have arisen from the latter
calculators including other fluids besides proper blood. Of these enu-
merations it has been cbserved by Blumenbach, that the former are
nearer the truth, (&) and that the proportion to the weight of the body is
as 1 to 5;(¢) but in another part of that excellent work, it is supposed
that the mass of the blood is only 10 pounds of 12 ounces
each, or 120 ounces. (d) But this seems contradictory, for few adults
weigh less than 150 pounds, and one-fifth of that weight would be 30
ounds. Dr. Good observes, that the mean numbers, as those of Baron
E—laﬂm‘ and Dr. Young, making the amount from 301b. to 401b., appears
most reasonable, and that the same perhaps fall not far short of the sum
mtended by Professor Blumenbach, but that the subject requires Further
examination, and a nicer estimate. (¢) Lizars observes, that according to
the most unexceptionable caleulations, the quantity of blood in the body
.is estimated at thirly pounds, each pound being twelve ounces ; (f) and
Dr. Bostock seems to consider that thirty-three pounds, of twelve ounces
each, may be properly considered as the weight of the whole mass of
blood, () and that of this about three-fourths are constantly in the veins,
and one-fourth only in the arteries. () Certainly it would be extra-

{y) Dr. Stevens on Blood, 338, men. {a) 2 Good, 28, 29; El. Blum.7, note
tions an instance of taking forty onsces of  (e), 91 ; Lizars, part ii. p. 146.
blood from the arm at one bleeding, and (4} El Blum. 7, note (&).
not unfrequently a much larger quantity () ElL Blum, 11; 1 Bost, 484,

has been taken at .a time ; and an instance (d) ElL Blum. 91.

recently occurred at one of the public (e) 2 Good, 29.

offices, of 120 cunces baving been sub- (f) Lizars, part ii. page 146.
tracted, and the party survived fen days. {(z) 1 Bost, 560, 481.

2 1{;} Ei. é&lcd, Jour. vol. xxix, page 244 ; (h) 1d. 484; 1 Haller’s El, Fhys, 3.
ost. &1,
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ordinary, if there be only eight or ten pounds weight of blood in the
frame, that in hlceﬂillg, upwards of one pound, or two pounds, weight
of blood, or as we have seen even forty ounces, or three pounds and a
third, or still more, should be subtracted with impunity. (i)

The witality or life of blood has long been a subject of dispute.
Harvey insisted upon its being the principal if not the sole cause of
life,(g) whilst others have maintained that it has no vitality. () Modern
physiologists admit this vitality, but deny that it is the sole cause of
life. (s) It seems certain that the blood when oxygenated in the lungs is
the exciting power of the heart, and that without such excitement the
heart and the brain would instantly cease to act and death ensue,(#) and
that parts die if deprived of a supply of blood; but it has been observed
that although this may prove that blood is necessary as a material agent
to maintain the Iife of parts, yet that is not therefore necessarily proved
that it is ifself vital.(x) But it is admitted that,the essential nature of life
is an impenetrable mystery, and some have unphilosophically observed
that it would be an inquiry not to be pursued for any useful purpese. (x)
Dy, Bostock observes that Mr. Hunter’s eelebrated hypothesis of the life
of the blood is founded upon the principle, that a fuid is capable of
organization, and that it may possess functions either identical with or very
similar to those which are the most characteristic of the living animal
solid.  According to this doctrine the blood is supposed not merely to be
the substance which gives life to the animal, by carrying to all parts what
is necessary for their support and preservation, but that it is properly
itself an organized living body, and even the peculiar seat in which the

vitality of the whole system resides. ()

Coagulation.—When any quantity of blood is extracted from the circu-
lation, and allowed to flow into a vessel, in the course of some minutes it
separates into two parts, viz. a thin watery fluid, of a whitish somewhat
opaque colour, called the serwm, and a solid substance of a deep red
colour, assuming more or less the form of the vessel in which it is depo-
sited, This is called the crassamentiwm or cruor. 'The crassamentum, again,
1s composed of two materials, first, the fibrin or the coagulable lymph, as
it is called, which is of a pale colour, and the red zlobules, by which, before
coagulation, the whole blood is coloured, but which, from their greater
specific gravity, sink to the bottom of the crassamentum. When the
crassamentum is cup-shaped with an inverted margin at the top, has a coat
of buff’ on its surface, and is tenacious when pulled asunder, the blood
is considered inflammatory. (a)

The coagulation of the blood has been considered by some as quite
unconnected with its vitality or life, but as entirely a chemical resul,
attributable to the escape of carbonic acid.(6) DBut as regards coagulation
it is important to observe, that blood coagulates slowly, in regular pro-

: : .5 : :
portion to the fonic state, or that condition of the system in which the

— I

(i) Ante, 154, 155, note (v} ; Dr. Slevens
on Blood, 358 ; Copl. Dict. 178.

g) 2 Good, 59; and see Dr. Pring's
Pringiples of Pathelogy, &c. ; Dr. Torner’s
Chﬂmislr:,', 897 ; Stevens on the Biood, 119,
1213 * For the Iff'.f af th:ﬁﬂﬁ is ine the blood,"”
Leviticas, xvii. v. 21, anle.

(r) EL Blum. 32, 35,62, 63; 1 Bell, 503
1o 521 ; but sec note of Charles Bell, p. 521.

(5) But see 1 Bell, 521, note of Dr. C.
Bell, observed upon in Stevens on Blood,
119 to 135 ; D, Elliotson's note to Blumen-
bach, 61, 62.

(t) Ante, 92 ;2 Good, 29 to 33.

() Dr. Elliotson’s note, Blum, 63.

(x) Id. 64; ante, 19, () (d)

(u) 1 Bost. 443 ; see 2 Bost. 139,

(=) As tothe coagulution of the blood see
in gencral Dr, Sendamore, Dr. Davy, Ed.
Med. Journ. vol. xxx. 248; Copland's Dict;
tit. Blood, 167,

{a) See further El Blum. 7, 12,

() El. Blum. 13. Buot see Dr, Stevens
on Blood, 5, 6, who seems to attribute
coagulation to the loss of the vitality of
the bloed.
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vital powers are strongest.(c) As affording evidence in some cases,

whether or not the death has been occasioned by eriminal means, the
subjeet of coagulation has been treated as exceedingly important to be
examined. (d) The coagulated blood is also considered as a source
of useful information to medical practitioners; for certain appearances of
the blood after its coagulation are a general indication of its inflammatory
or non-inflammatory state. (¢)

When the temperature of the blood, either after death or when sepa-
rated, has fallen from its medivm of about 96 to 98 Fahrenheit,
it usually then begins to separate into two portions. The coagulation
is first formed from the surface, whence exudes, as it were, a fluid of a
yellowish slightly red colour, denominated serum ; the more abundantly
this exudes the greater is the contraction of the glutinous coagulation, which
has received the appellation of crassamentum.( f) Soon after it leaves
the vessels, if it be suffered to remain at rest, blood coagulates when it has
escaped from the human body, whether warm or cold, in the air or in
vacuo, diluted within eertain limits or undiluted, at rest or in motion. (g)
Some have supposed that venous blood coagulates more slowly than
arterial, and that it contains less fibrin, but that its specific gravity is
greater ; however, Dr. Bostock observes, that these points are not very
accurately ascertained. (#) Large quantities of blood are found fluid in
every dead body, and the blood of the vessels is found most frequently
in opposite states, fluid in one part, coagulated in another ; but it is said
that the blood is always coagulated in the heart after death by nafural
means.(z) The blood generally coagulates in the living human body on
escaping from its vessels, and even in its vessels if its motion be prevented
by ligatures. It almost always coagulates also n the vessels running
through healthy parts to others in a state of mortification, and in large
vessels adjoining to pulmonary tubercular abscess, in which case the final
cause, viz. prevention of hemorrhage, is evident. The immediate cause,
however, in all these examples is unknown. Blood, when removed from
a healthy person, coagulates in from three or four to seven minutes. (£)

The non-coagulation of the blood after death proceeds from arsenie,
opium, and some other narcotics, and from lightning (1) and electricity,
(though Dr. Seudamore found it to coagulate as usual in the latter case,)
from hard running, anger, or a blow in the stomach, all three of which
deprive the muscles of their usual stiffness, may depend upon chemical
changes. The admixture of opium with the blood has been said to pre-
vent its coagulation ; but Dr. Scudamore found that the admixture of
prussic acid and belladonna, both strong poisons, had no such effect, and
that many salts weaken or prevent its coagulation. ()

Dr. Bostock, in an early part of his work, stated, that strong agitation
prevents the coagulation of the fibrin. () But in a subsequent volume
he candidly admits that Dr. Davy had shown that that position is incorrect,
and that notwithstanding strong agitation the blood actually assumes the
solid form, but that being in small particles separated only, it is diffused
through the fluid, and thus escapes observation.(e) It appears that
carbonie acid is disengaged during the coagulation of the blood ; that
blood which has the highest specific gravity coagulates the most rapidly ;

T S

() 5 Bost. 409 ; Mr. Thackrath’s obser- (i) Qumre as toits state in case of death
vation on the Blood. by criminal means, as poison, &c. See post.
(d) EL Blum. 13 ; 2 Good, 48, 49. (k) EL Blum. 15; 2 Good, 48, 49; 1
() 2 Good, 49 ; Coop. Dict. tit. Inflam-  Bost. 454, 455.
mation, 751, 752, {1} 3 Bost. 356, that the blood docs not
¢f) El Blaom. 7. coagulate in animals killed by lightning.
{g) Id. 12, {m) El Blum. 65; 2 Good, 48, 49.

(k) 1 Bost. 482 ; pure fibrin is heavier (n) 1 Bost. 438.
than serum, per Dr. Davy, Ed. Med. Journ. {0) 3 Bost. 414 ; Dr. Davy on the Coagu-
wol, xxix. 244 ; 5 Bost. 413. lation of the Bloed, vol, xxx. 248,
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that coagulation is promoted by the blood being drawn slowly from the
vessel, and by being received into small shallow cups, probably in conse-
quence of its heat being in this case abstracted more rapidly. When
blood exhibits the buffy coat it coagulates more slowly when it is extra-
vasated or remains in the vessels; after they have lost their vitality it
coagulates very slowly. Drs. Bostock and Scudamore consider that heat
is disengaged during coagulation, although in small quantity only.(p)
But Dr. Davy maintains that heat is not extricated during the coagulation
either of fibrin or of serum;(g) and Drs. Bostock and Seudamore ob-
serve that it has been found that the quantity of fibrin is considerably
increased in blood, that it exhibits the bufty coat, and that the proportion
of fibrin is then much nearer the surface of the clot than at its lower
part. (v) i

Putridity.—1It has been said that blood when drawn from young is
sooner putrid than when drawn from old persons, and that such result
probably arises from its nferior qualities,(s) and yet it might have been
supposed that the blood of youth having to serve two purposes, viz. gromth
as well as antrition, would be endowed with even higher qualities, and that
hence, if the result be correct, it must be attributable to some other cause.

Upon the coagulation of the blood it separates, as we have just seen,
into two parts, viz. first, into a red mass floating in, secondly, a yellowish
fluid. The red part is called the clof or crassamentum, and the fluid parc
the serum ; a portion of the serum always remains attached to the clot.
It has been supposed that the crassamentum amounts to about one-third
of the weight of the sernm, but the proportions vary considerably in
different individuals, and even in the same individual at different times,(t)
and others say that they are nearly of the same weight. (u) Arterial is said
to differ from venous blood in containing a larger proportion of erassamen-
tum, and it is supposed that the crassamentum is immediately produced
from the chyle which enters the vessel just before the blood is exposed to
the action of the air in the lungs. (#)

The crassamentum, when removed from the serum, appears under the
form of a soft solid cake, of such consistence as to bear cutting with a
knife. Tt frequently assumes, and actually has, a_fibrous appearance, and
very similar to the pure musecular fibre, though it is said to differ from it
in its minute particles. It has been designated by several names, as
coagulable lymph, gluten,(y) fibre of the blood, and fibrin. The latter name
is in more general use.(z)

This coagulation is generally attributed to rest and exposure to the
atmosphere, but sometimes the blood will coagulate infernaily, and on the
other hand agitation or the introduction of certain neutral salts and poisons
will prevent it. (@) But the actual cause of coagulation of the fibrin or
gluten has never been satisfactorily explained.() Sudden death from
lightning and electricity, a blow upon the stomach, or injury to the brain,
the bite of a venomouns animal, such as the viper and the rattlesnake,
some acrid vegetable poisons, as laurel water, also excessive exercise, and
even violent mental emotion, when they produce the sudden extinction of

(p) 3 Bost. 410, and Dr, Scudamore’s (z) Bee in general 2 Good, 48 to 6D ;

Eszay on the Blood. 1 Bell's Anat, 503, 522, 523 ; El. Blum. 7
{q) Ed. Med. Journ. vol. xxix. 144; 3 to 11 ; Coop. Dict. tit, Inflammation, 751,
Bost. 414. 7o,
fi-g See reference note (p), supra. (y) Cullen first gave it this name, 1 Bost,
(s) El. Blum. 63. 490 ; Cuollen’s Institution, = 4, ¢ 11;
(t) 1 Bost. 454 to 456, 1 Bell, Anal. 526, 597.
(u) Ld. 441, {5} 1 Bost. 456, 457, 490,
(v) 2 Bost, 195, (o) Id. 440, 441,

(b) Id., 442, 444,
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life, prevent the usual coagulation of the blood from taking place.(c)
There is a singular coincidence in these cases between the want of eoagula-
bility in the fibrin of the blood, and the diminution of contractility in the
museles after death. They all are found in a state of ralaxation, incapable
of being excited by accustomed stimuli ; and it has been further observed,
that the body is disposed to run rapidly into a state of decomposition.
These facts appear to identify, at least to a certain degree, the property of
muscular contraction with that of the coagulation of the fibrin, and this
identity is further supported by considering that the chemical composition
of fibrin is similar to that of muscle. (d)

It has been suggested that perhaps the most obvious and consistent
view of the subject is, that the fibrin or gluten has a natural dispesition to
assume the solid form when no circumstance prevents it from exerecising
this inherent tendency, as it is gradually added to the blood particle by
particle. While this fluid is in a state of agitation in the vessels, it has
no opportunity of concreting, but when it is suffered to be at rest either
within or without the vessels, it is then able to exercise its natural ten-
dency. (¢) In this respect the coagulation of the fibrin of the blood is
very analogous to the formation of organized solids in general, which
only exercise their property of conereting or coaleseing under certain cir-
cumstances, and when those causes, either chemical or mechanieal, which
would tend to prevent the operation, are not in action. ( f) Upon this
i}rijmi{ﬂe it has been observed, that we should be induced to regard the
coagulation of the blood as analogous rather to the operation by which
the muscular fibre is originaily formed, than to that by which its contractile
power is afterwards occasionally called into action.

This fibrin or gluten is the most essential part of the blood, (g) The
principal property of this part of the blood, which constitutes the fibrin
or lymph or gluten. (besides that of continually nourishing and supply-
ing new materials to the frame in the ordinary course of its cireunlation,)
is that of repairing injuries to the solids. (4) We have seen that by this
fibrin, gluten, or lymph, fractured bones reunite, (#) and lacerated muscles,
arteries, and veins, and even nerves, are rennited or reproduced, (&) It
causes the rewnion of divided parts: thus when two newly eut surfaces of
flesh (even those which had not been previously connected) are laid in close
opposition they will unite ; and when the operation has been performed
under the most favourable cireunstances, the trace of the wound will be
scarcely perceptible either to the eye, or in the structure, or in the per-
formance of the useful operation of the original part. What will appear
more wonderful is, that parts of different structures are capable of forming
this close union; and even the coats or parts of arteries, veins, and nerves,
become repaired and renovated; and even portions of the body, which had
been entirely cut off' from other parts of the same body, or even from a dif-
Jerent body, if speedily applied to a recently divided surface, will unite by
means of the fibrin or gluten, and renew and retain their original function. (/)

Dr. Bostock observes, that though there is reason to believe that the
Jibrin is the intermedium by which the process is effected, yet that no
rational method is known in which the successive steps of the operation

() 1 Bost, 442 ; Hunter on the Blood, 26. (h) 1 Bost. 448, 484,485 ; id. 125, 196;

{4} Id. 342, 543, J. Hunter's Treatise on the Blood, p. 208;

(¢) 1 Bost. 444. DBuot if this position 1 Bell, Anat, 526, 527 ; El. Blum. 29, 62 ;
be trae, how can it be reconciled with Dr.  Quain’s EL Introd. 128, 129,

Davy's experiments, where the blood coagu- (i) Ante, 21, 42, 45; 1 Bost. 195, 196,
lates during agitation, a fact well esta- 128, 129, 224, 257, 258, n. 1, 325.
blished ¢ {k) 1 Bost, 257, 258, n. 1.

£ 1 Bost. 444, () 1 Bost, 449; J. Hunter on Blood,

) 1 Bell, Anat. 526, 527, 208.
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CHAP. V. can be explained. We may indeed conceive of the divided end of an
Seer. 1L grtery which belongs to the eut surface nearest the heart discharging a
Or iz Brooo. nortion of its fibrin, which way coagulate and form a basis, (or nidus, as
it has been termed,) through which the current of blood may afterwards
form a new channel ; but in what way is this stream to discover the ends
of the arteries of the other surface, and by what power is it to enter them,
and how are these insulated parts to propel their blood into the veins, and
how are the veins of the divided part to transmit their contents into the
veins of the body? These are questions that at present we are not able
to answer, (m) Sir Everard Home has stated that a quantity of carbonic
acid is always present in the blood, and that during its coagulation this
acid is extricated, and that by its extrication it forms lnear passages or
tubes in the substance of the blood, into which the vessels of contiguous
parts are elongated, and which become the rudiments of future arteries,
and that the serum is the nidus in which these tubes are formed, as they
are said to be altogether independent of the globules which are supposed
to be the more immediate constituents of the fibrin: but Dr. Bostock
insists that as the formation of regular tubes could not be the result of the
extrication of gas in a viseid fluid, therefore the formation of the tubes
must be the result of a tendency in the fluid in question to assume an
organic arrangement : (#) but it appears to be still a disputed point whe-
ther it i1s carbonie acid or azote, or some other gas, that occasions the
formation of these tubes. (o)

15. Of the Red  The second constituent of the crassamentum (after considering the
globules or par- fibrin) is the red particles or globules. When considering the subject of
ticles. respiration, and its effeet upon the blood, it has been observed tfmt the
erassamentum itself’ is composed of fibrin and red particles, and the red
globules are regarded as that part of the crassamentum on which the air
more particularly acts. Their organization is peculiar to themselves, and
they are the only parts of the blood which i1s known to possess any specific
chemiecal characters; and we have reason to suppose that they are easily
decomposed and are more readily acted upon than either the serum or the
fibrine of the blood ; and it is principally by their change of colour that
we are enabled to form our judgment respecting the action of the air upon
the blood. The nature of this action is]lmwcv-:r obscured, and we know
nothing more than that they appear to have a strong attraction for
oxygen ; for although it has been shown that they contain a small quan-
tity of iron, there appears, Dr. Bostock says, no foundation for the opi-
nion that the iron is the part by which the oxygen is altered, nor is it the
immediate cause of the red colour.( p) Great difference of opinion as to
the form and size of these particles ilmve existed,(g) and the composition
and chemical properties of these bodies still remain the subject of con-
troversy. (r) It seems established that some, though but a small quan-
tity, of iron is to be found in the globules of the blood, from which it is
inferred it receives its red colour; (s) and it is supposed by some that it
is the red particles of the crassamentum on which the air more particu-
larly acts, and that the iron, however minute in quantity, is the agent by
means of which the blood acts upon the atmosphere. (t) The quantity

(m) 1 Bost. 450, 451. The blocd of the  see Stevens on Blood, and other publica-
entire living frame operates like sap from  tions in A, p, 18535, relative to the Cause of
the stock of a tree, which oozes through the  Colour of Blood.
innoculated bud or engrafted cut, and thuos fg) 1 Bost. 453 to 459; 3 id. 406,
aszimilates the one with the other. 407, as to iron,

(n) 1 Bost. 451, 452 ; Phil. Trans. for (r) ld. 459,

A. D). 1818, p. 181, etseq.and A, D. 1820, (s} Id. 459 to 466.
e (t) Id. 464, 463 ; see forther id. 80;

{2) 1 Bost. 452, n. 9. 2 Bost, 602, §03; 1 Bell's Anat. 524,

(p) 2 Bost. 140, 141, 602, 605. But 525,
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of the globules in the blood, in regard to the whole wmass, varies, so that
the appearance of the blood has been considered as a real index of health
or disease. In disease and weakness the blood is poor and colourless,
whilst in health and strength it is rich and florid; and by labour or
exercise the red particles may be increased in appearance in a great
degree. (u)

I'he serum (sometimes called albumen) is the thin yellowish fluid, part
of the blood, which is left after the separation of the clot or erassa-
mentum, in consequence of the spontanecus coagulation of the fibrin,
gluten, or lymph. It is a transparent homogeneous liquid, of a light straw
colour, saline taste, and adhesive consistence. Its specific gravity varies
in different subjects, but it is always greater than that of water; the
average Is probably about 1025. It converts blue vegetable colours to
green, thus proving that it contains a quantity of uncombined alkali;
and besides this, it i1s found to hold in solution various earthy and neutral
salts, Its most remarkable and characteristic property is its coagula-
tion by a considerable degree of heat above the natural temperature,
which we have seen is from 96 to 100, When the serum of the blood is
exposed to a temperature of 160 it becomes white and opaque, and ac-
quires a firm consistence, and exactly resembles the white of the egg
when hardened by boiling, and is found to be essentially the same with
that substance, whence it has obtained the name of albumen. () When
in the living frame the serum dilutes the blood, and contains and carries
off all such foreizn bodies as might be injurious to the system, viz. the
secretions, as urine, perspiration, saliva, tears, &c. (y) As the coagula-
tion of serum is not a natural process, but obtained only by the appli-
cation of heat above any ordinary temperature, it will suffice merely to
state, that if so coagulated there will still be a li{}uid detached, whic{; is
called the serosity of the blood, upon which much has been written, unne-
cessary to be examined in this summary. (z)

The formation of what is termed the Buffy Coat, or crust, on the clot
or crassamentum, is supposed to depend on the diminished viscidity of the
blood as connected with the proportions of water, or the complete mixture
of its ingredients ; or in other words, when such buffy coat appears, the
blood is less glutinous and tenacious, and is poorer. (a). When the upper
part of the crassamentum contains no red particles, but exhibits a layer
of this buff-coloured substance lying on the top of the red clot, this is
called the size or buffy coat of the blood. (§) It is generally formed when
the system is labouring under inflammatory fever, and when, according to
the modern doctrines of pathology, there is supposed to be an increased
action of the arteries, (or perhaps a diminished action of the capillaries, )
g0 as not adequately to transfuse the blood that has aceumulated in the
arteries; (b) and it is conceived that in all inflamed blood the serum and
coagulable lymph are less viscid than ordinary. (¢) The immediate cause
of this appearance in the crassamentum is obvious ; the globules, or other
matter, which give it the red colour, begin to subside before the coagula-
tion is completed, so that the upper part of the clot is left without them.
The remote cause of the buffy coat, it has been admitted, is not yet as-
certained. (d) Dr. Stoker’s experiments establish that the formation of

(1) 1 Bell, 524, 525 ; and Dr. Stevens  see Copl. Dict. tit. Blood, 182 to 185.

on Blood, per tot, {b) See Inflammation, 1 Bost. 425; but
{z) 1 Bost, 467, 468 ; 1 Bell's Anat. the invariable appearance of buffy coat in

597 to 590, inflammation is demied, Copl. Diet. tit.
{1} 1 Bell's Anat. 537 to 520, Blood, 185.
(2} See fully 1 Bost, 467,475 to 477,491 (¢) 1 Bost. 446, 489; 3 Id. 413.

Copl. Dict. tit, Blood, 168, (d) 1 Dost. 447,

(o) 3 Bost. 413, 414. As to buffy coat,
M
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the bufly coat has no relation to the length of time which the blood re-
quires for coagulation, and that it does not depend upon any purely
mechanical cause, but upon a diseased state of the blood, and which 15
referred more especially to a changed or imperfect chylification. (¢) We
have stated the important observations of Dr. Davy as relates to the

buffy coat. ( /)
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In considering the structure of the heart, much that might properly be
here eonsidered has been anticipated. The cirevlation would soon ter-
minate and life cease, at all events after the lapse of a few days, if it were
not from the formation of what the French term mafericl, or new materials
for fresh and renovated blood by digestion of food in the stomach.(4) It
is supposed that the stimulating cause of circulation is the oxygen received
into the blood in the lungs by the process of respiration, or as Dr. G,
Smith has termed it, afmospherisation of the blood; (¢) that the blood
thus oxygenated and passing into the coronary arteries of the heart ex-
cites the heart to contraction, and propels the blood into the arteries, which
also, and particularly their capillary terminations, are exeited, and thus by
the joint power of the excited heart and arteries the blood is propelled
some part to the heart itself, to stimulate its action, another part to the
head and brain, to stimulate the source of the nervous system, another
into the chest and lungs, to nourish and support those parts, and another
part into the upper extremities, and the great bulk into the trunk and
lower extremities, and ultimately into the veins. (k) These veins also,
which increase in size and diameter as they approach the heart, are capable
of contracting, though not to the extent of the arteries and capillaries,
especially when the contraction of the adjeining muscles affect the veins
by pressure ; ({) and the action of the atmosphere on the cavity of the
thorax is considered as propelling the blood through the veins. (m) The
right auricle also acts by suction and derivation ; and when emptied by
the blood having been propelled from the same into the right ventricle,
draws up and receives the blood from the veins, which is pressed upwards
by these different coneurring circumstances (1) until it arrives in its return
near to the right side of the heart, where being mixed in the subclavian
vein with the new chyle, and other absorbed fluids poured into it from
the thoracie duct, it is passed into the right anricle, and thence into the
right ventricle, and then through the pulmonary artery into the lungs,
and the operation is repeated. (o) Dr. Bostock, however, confines the
eflicient causes of the cireulation to the contractility of the muscular fibres

EE‘} Dr. Stoker, fe. ; 3 Dost. 408.
1) Ante, 155, and see 5 Bosl. 1135, 414,
(g) Seeingeneralante, 13410156 ; 1 Bost.
406 1o 414, and Dr. Stevens on Blood, 1 to 3.
() 1 Bost. 258.
(i) (. Smith, 53, and introd. tit. Blood.
(kY Ante, 134, 135, as to the circulation
throogh the heart, and 1 Bost, 406; 1 Bell’s

Anat. 447 ; 2 Bell's Anat. 522 ; 2 Good,
31 10 35 ; 2 Par. & Fonh, 142 ; Lizars, part
ii. p. 1448,

(!) 1 Bozt. 407, 408.

{m) 1 Good, 510 ; EL Blom, 12210 130,

(n) 1 Bost. 4085,

(o} El. Blum. 98, 99; 2 Good, 573 1
Good, 510,
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of the heart ; that of the eapillary arteries and the external pressure upon
the veins principally produced by the contraction of the muscles. {p)

The heart is the salient point of the circulation, and pours forth, it is

said, about two ounces of blood at every jet, (q) It is said that as each
ventricle can hold between two and three ounces of blood, it is con-
sistently supposed that this quantity is impelled into the arteries at each
time, and that as the entire quantity of blood in the body is about 30
pounds, or 3G0 ounces, and 2 ounces leave the heart at each contraction,
and there are 70 contractions in each minute, the whole mass of the blood
circulates through the heart and the body twenty-three times in an hour,
or once in two minutes and a half, (r) But in some parts the blood takes
shorter circuits, as through the heart itself, and through the chest, and
there some of the blood circulates even more frequently than the rest,
~which has to pass through the more remote parts of the larger circuit. (s)
The precise celerity of the blood, in health, cannot, however, be deter-
mined, because it varies not only in different persons but in different parts
of the same person, (¢) and certainly, in general, in all persons, the blood
moves more slowly in the veins than in the arteries, and in the small
vessels than in the large trunks, although these differences have been
denied by some physiologists. (£) It is said that the mean velocity of the
blood, flowing into the aorta, is 8 inches for each pulsation, or about 50
feet in a minute. (¥)

But the blood is not impelled from the left side of the heart into and
through the arteries, in a continued flow, like a current, and so as to fill
all the vessels at once, nor does it move onwards by the single stroke
or effect of the heart to the very extremities of the body, but so as merely
to give a sense of fulness and tension to the vessels; the force is
merely such as to excite and support that action which the arteries every
where perform in the various parts of the body, each artery for its ap-
propriate purposes, and each in its peeuliar degree, (r) each successive
current of blood, as it were, impels those which have progressively be-
come more remote from the heart, forwards into the veins and thence
back to the right auricle. (x)

It has been observed, that when we consider the great aggregate size
of the veins, compared with the arteries, we must conclude that the blood
flows but slowly in the venous system ; that from the narrowness of the
trunks of the veins near the heart, the blood must be accelerated as it
approaches the heart, and that, on the other hand, receiving the impulse
from the left ventricle, it must take a rapid course through the arteries
until again approaching the extreme branches of the arteries, and passing
into the veins, its motion beeomes more languid and slow. (y) The blood
thus eirculated is conveyed, with a very few exceptions, into the most
internal and extreme recesses, and which, even without dissection or
scientific examination, is proved by the well known fact of blood issuing
from almost every part on the smallest scratch. (z)

The blood itself has usually been considered to be subject to some dis-
-eases, which will be hereafter fully considered ; (@) or there may be causes

?;; 1 Bost, 414,
q) 2 Good, 17 ; El Blum. 91; Lizars,
part ii. p. 146 ; 1 Bost. 339, 360 see tit.
Inspiration, 1 Good, 510; Quain’s El. 591.

(r) Lizars, part ii. p. 146; and see ftit.
Veins, El. Blam. 95 ; 1 Bost. 360,

(s} 1 Bost, 560.

(t) El. Blum. 90, 91,

(1) Id. ibid. ; but see as to the force,
1 Bost, 416 to 420.

) 2 Bell, 505.

(=) EL Blum. 81.

(o) As to diseases of hlood, see 2 Good,
and 5 Good, per fot. ; in particular 2 Good,
57, 38 ; 1 Bell, 518 ; Coop. Dict. tit. In-
flammation ; Thacketh on Blood ; and 3
Bost. 409 ; Stevens on Blood, per ol ; and
Copl. Dict, tit. Blood.
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impeding its due flow and cireulation, which do not constitute any disease
in the blood itself, but only in the vessels of circulation, as aneurism. ()
These are numerous, and some of them very considerable; they may all
be referred to the head of mechanical causes, beecause any cireumstance
which tends to diminish or improperly increase the vital energy of the
heart or avteries or capillaries, acts merely in a negative manner, di-
minishing the effect of their due contractility.

The following paragragh is from the pen of one of the most eminent
Physiologists of the present time :—

“The blood itself is rarely the subject of positive discase. Doubtless
it is liable to certain variations in its composition, which are intimately con-
nected with the health of the individual. Anemia, plethora, and deter-
mination of blood, it is true, are sometimes, though improperly, classed
as diseases of the blood : but we use the terms Plethora and Anemia as
expressive of guantity ; and we find, coupled with the increased quantity
of fibrin contained in the former, as in the diminished proportion in the
latter, a correspondent state of health, and this without wishing to ad-
vocate or oppose the doctrines of the Solidists, who would wholly attribute
to the condition of the muscular frame and nervous system the liabilities or
freedom from disease observed in different constitutions. Recently, how-
ever, the doctrines of the Fluidists have been revived, and some of whom
have referred to the blood and other fluids as the principal cause of dis-
ease, and to this the general condition of the blood, aseribing to its
acid, or alkaline, or saline qualities, the general origin of disease. It
is not improbable that truth lies between these theorists. We daily
see important and serious diseases held in check, and even inflammation
itself restrained, by improved diet and fresh air. Can this be otherwise
than through the agency of the blood ? there ean be no medium between
such remedial means and the muscular and nervous systems, but the
blood ; there is no direct mode of giving strength but through the medium
of the food. On the other hand, no improvement of diet or air can
effect such changes in any constitution as to subvert its original character
or disposition.” (c) .

It was formerly the doctrine that changes in the state of the blood were
almost the sole cause of every deviation from health, and even that an
original difference in the nature of the fluids gave rise to those different
conditions of the constitution called Temperaments ; and for a long time
after that doctrine had been modified, chemists and others still regarded
the blood as the origin of most diseases, and which were ascribed either
to an acid or an alk:ﬁine, a watery, a saline, a putrid, or some other pe-
culiar condition of the fluids, and the mathematical physiologists aseribed
diseases to some change in the condition of the particles of the blood con-
nected with their weight, size, viscidity, or other qualities, which might
be supposed to affect their motion and their changes: but in more modern
times, the general doctrine has changed to what is termed of Solidism, that
is, that diseases are not in general to be attributed to the blood or other
Huids, but, on the the contrary, to the solids of the human frame, and
especially to the nervous function; and even Dr. Bostock, and the ge-
nerality of physicians, conclude that both our original temperaments and
our subsequent diseases are more affected by the condition and properties
of the muscles and nerves than by any physical or chemical differences in
the nature of the blood. It seems at present, however, to be more cor-
rectly considered by many, and the opinion is datly acquiring advocates,
that the Solidists have gone too far in asserting that there is no original

e

() Ante, 157, 138, 143, as to Ancurism; 169 to 181, and 193, as to the eiffect of the
and 1 Bost. 414, 415, nerves on blood 3 and see further, post,
(c) And see further Copl, Dict. tit. Blood,  Second Part.
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difference in the state of the fluids, and at present it is supposed by many
that as the sources from which the chyle (the new materiﬂraf the blood)
are so various, its properties must in all probability vary, and that the state
of the blood and other fluids must be equally, if not more, consulted in
diseases, than the solids, and that both must be examined.(¢) We have
seen that the formation of the buffy coat usually indicates inflammation,
and inflammatory fever is now supposed to depend on the viscidity of the
biood, as connected with the proportion of water or the complete mixture
of its ingredients. (d) There may also be a morbid state of the blood,
in which the urine coagulates by heat, and which we shall in the Second
Part more fully consider. (¢)

Anemia and Plethora, though eommonly so arranged, are not diseases in
the blood, but merely refer to either a deficiency or too great a quantity
of that flmid. [Hemorrhage has no relation to any particular part of the
blood ; and ancurism refers to its escape from a ruptured vessel. A morbid
state of any one of the organs or functions destined to form or perfect
blood, may lead to a state of Anemia (from « privative or without, and
atpra blood), before alluded to, and importing a deficient quantity of the
circulating fluid, or bivodlessness, and may be either general or local, af-
fecting only a particular organ, ( f) and which seems to be a complaint
aftecting persons in coal and other mines, from want of sun and air. (g)

Plethora, on the other hand, is a disease where there is foo much blood,
generally, throughout the frame, (&) and Defermination of blood is usnally
to a particular part. (1)

Hemorrhage 1s a sudden loss of blood, generally arising from external
injuries, but internal ruptures and other causes may be the occasion. These
will form a subject of separate inquiry when we speak of wounds. (k)

Fainfing 1s in general the result of a defective quantity of arterial blood
being sent by the heart to the brain: but it may proceed from other
causes. T'o maintain the action of the heart in a firm and regular order,
it is necessary not only that the blood should flow into it in an equal and
uniform stream, but also that it should flow with the same regularity to
and from the head and brain; for if its volume be altered from any
cause, whether of obstruction, surcharge, or sudden deprivation in any
considerable degree, its motion will be checked and enfeebled, and the
brain and respiratory organs will participate in the defect, and syncope,
vilzo fuinting, will frequently be the result, (I) and although fainting may
and usually does proceed from other causes as connected with the blood
or its vessels, yet as it is sometimes attributable to the state of the blood
itself (though more frequently to the state of the digestive organs, or the
nervous or sentient functions,)(m) it i1s fit to name it here. When the
due and regular conversion of arterial blood into the venous state is im-
peded by any cause, fainting will be one consequence. It may also be at-
tributable to a tempovary cause that may not again recur, as a blow or
extensive pressure on a considerable range of blood vessels, or from the
subtraction of blood in bleeding, or it may be attributable to an organic
structural disease of the heart or the large arteries that immediately issue

{c) 1 Bost. 423, 486 ; Stevens on Bload, (1) 5 Good, 173.
per tot.; see alzo Copl. Dict. tit. Blood, 169, (i} Coop, Dict. tit. Determination, 574 ;

and ante, 149, and see Copl, Dict. tit. Blood, 171, as to
(d) Dr. Davy, Ed, Med. Journ. vol, xsix,  Determination.

P- 244 ; 3 Dost. 413, 414. (k) Id. tit. Hemorrhage, internal, 3 Good,
() & Dosr. 411. 18% to 205 ; 3 Par. & Fonb. 58.
{ f) Cyclop. tit. Anemia, 71; 1 Bell, (D) 4 Good, 5342 to 549,

518, Seefurther, as to anemia and plethora, (m) Ld. 585, as lo fainting from sodden

Copl. Dict. tit. Blood, 169, 172, 1735, and violent mental emotion, pains, &c,

(2) Ibid. 72,
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from it, as an ossification of the valves, polypous, concretions, or enlarg-
ing or thickening of the substance of the heart, or an accumulation of
matter in the pericardium, or an aneurism. In the latter cases the pre-
disposition to faint must be cautiously anticipated and guarded against,
as well by medicine and sedatives as by other regimen. (n)

Some authors attribute the unhappy prevalence of hereditary discases,
or predispositions towards diseases, and even insanity, to the influence of
the dlood ; and Dr. Good observes, that if the blocd be once impregnated
with a peeuliar taint, it is wonderful to remark the tenacity with which it
retains it, though often in a state of dormancy or inactivity for years, or
even entire generations, for as every germ and fibre of every other part
is formed and regenerated or renovated from the blood, there is no other
part of the system that we can look to as the seat of such taints, or the
predisposing cause of disorder. (p) We shall hereafter have to enu-
merate the disorders which are considered hereditary, and to suggest the
counteracting remedies. We must, however, here notice that there are
many hereditary diseases which it is insisted are not attributable to any
taint in the blood, bit rather to some affection of the Blood vessels them-
selves, or the absorbents, or the nerves, and not to the blood itself. (p)

It has been ascertained that medicated liguids, injected into the blood,
exert their specific powers exactly as when swallowed, and purgatives and
emetics so administered, empty the stomach in like manner as if swal=
lowed. (§) The artificial infusion or transfusion of a minute portion of any
even mild fluid into the blood, may oceasion the most dreadful symptoms,
such as palpitation, convulsion, &c. (r) Hunter appears to have con-
sidered that the blood of man and all warm blooded animals is nearly
alike ; (s) and hence it would seem that the blood of a l-.ealthif animal
might, in case of exhaustion from hemorrhage, be usefully applied ; (¢)
at least it appears to be established, that the infusion of healthy human
blood of another person is not prejudicial; but in eases of e*ﬁmustiun
and loss of blood from hemorrhage, will frequently save life by infusing
it into the vein through the double pump, otherwise employed for empty-
ing the stomach, or a common syringe capable of holding four or six
ounces. ()

We have partially considered the subject of temperament and tem-
perature. (x) Although the definitions in the books of those terms are
nearly similar, yet strictly the subjects are dissimilar; for the varieties
of temperament depend as much on the mental as the corporeal structure,
though not, as the ancients supposed, merely on the state or quality of
the blood, (x) whilst animal temperature, in the sense here used, is pe-
culiarly a state of the blood, and in comparison with the surrcunding
atmosphere, it is the power and degree which the living animal, and in
particular mankind, possesses, of resisting, to a certain extent, the changes
of the exfernal temperature, or of maintaining a more or less uniform

n) 4 Good, 547, 549,
(n) »

vessels ; and see 2 Good, 57 ; as to the
(o) See Part 1L, of Hereditary Diseases.

operation of transfusion, see 1 Dost. 348,

{p) 2 Good, 57.

(q) El. Blom. 21; 2 Good, 57 ; 1 Bost
551, 354 ; see post, titles Transfusion and
Wounds ; and see Copl. Dict. tit. Blood, 192,

(r) El. Blum. 366, note (e}, an account
of the dicect nfusion of a material un-
assunilated, instead of the regular more
gradual introduction, through the abserbent

349 ; Copl. Dict. tit. Blood, 192, 193.

(5) Hunter on Bleod, 13.

(t) Semble, El. Blum. 21.

(u) El. Blum. 21, 22 2 Good, &6;
3 Bell, 250, 251 ; and Hunter on the Blood,
13; Copl. Dict. tit. Blood, 179,

(1) As to lemperament, ande, 493 and as
Lo temperature, ante, 112, 113,



OF CIRCULATION,

degree of heat, independent of that of the air, and of the substance with
whieh it is in contact. It is an unquestionable faet, that whilst the body
15 surrounded by an atmosphere which is frequently 40, 50, or even a
greater number of degrees colder than itself, so that the heat must be
constantly rapidly abstracted from it, yet that it possesses the power of
continually supplying the loss thus occasioned, and of continuing that
degree uly internal animal heat which is so essential to life, and con-
stitutes one of the principal distinetions between animate and inanimate
bodies. We will first state the usual degrees or state ol the temperature
in man, and then shortly examine the causes of this singular difference
between external and internal temperature.

All animals and mankind have a power of generating heat as well as
cold, so as efficiently to adapt the frame to the external medium under
all ordinary circumstances. The natural and ordinary temperature of
birds is the highest, and about 107 or 108 degrees; that of the viviparous
quadrupeds is about 100 or 101 degrees, while the human temperature
is a little lower, being 97 or 98, or according to Blumenbach, 96 de-
%EEES; (¥) whilst Dumas insists that it ranges from 87 to 108 degrees,
though he fixes the habitual degree at 93 or 96 ; (z) and Magendie supposes
that the variations to which the human temperature 15 subject, depend upon
constitution, femperament, &c. IHe also agrees with Dr. Edwards, that
the arm pit (being the external part nearest the heart, and the least ex-
posed, and therefore most likely correctly to represent the internal heat
in the centre), is the proper situation for applying the thermometer in
order to ascertain the temperature of the mdividual. (@) In the same
climate, however, there is not, in general, according to Magendie and
Dr. Edwards, much difference between the temperature of different
individuals : but during infancy it is even 3 or 4 degrees less than in the
adult. (b)) In all it becomes gradually hicher towards the spring, and
gradually sinks towards and during the winter. (6) In acute fevers it
may increase several degrees, and it has occasionally risen even to 120
degrees, but such instances, it is said, are rare, and the increase is seldom
beyond 107 degrees, (¢) and Hunter has remarked, that the actual tem-
perature in inflammation is not so much increased as the sensation would
seem to indicate, (d)

The ancients erroneously supposed that the cause of the greater in-
ternal heat, compared with that of the atmosphere, was an innate or
primary quality of the heart. That doctrine was first denied by Mayow,
who first attributed its true cause. (¢) The experiments of Black and
Crawford throw further light upon this subject, and the now estab-
lished ( ) doctrine is, that the source of animal heat is lprincipally in the
action of the air upon the blood, and that it ultimately depends upon
the abstraction of carbon from that fluid, and the conversion of oxygen
into carbonic acid;(z) so that it is the union of oxygzen and earbon that

produces heat. But it is admitted, that with respect to the mode in which
El Blum. 96 ; and therefore warm

y)

ha&m are usually regulated at that du:grul_',
termed blood fheat.

(=) Dumas, Physiol. chap. vi. tom. iii.
p- 126,

() Magendie, Physiol. tom, xi. p. 405.

(b) Id. ibid.; and see observations of
Despretz, in Edin. Med. Journ. vol. iv.
p- 185

{e) Currie’s Medical Beports ; and Edin.
Med. Journ. vol. xxii. p. 365 ; Dr. Edwards,
Phys. tom. ii. 400, 490,

(d) Hunter's Animal (Econ. note to page

113, 296, &c.; see fully 2 Bost. 243 w
245 ; Chap. VILI. of Animal Temperature.

{2) Mayow's Tract. p. 151, 236, 257
and see Haller's Bl Phys. viil. p. 5 & 6;
and as to animal heat, Stevens on Blood,
27 to 3.

(f) But see the different opinions en-
tertained at differcnt times, 2 Bost. 243 to
312 ; Hunter, in his Treatize on Blood, ap-
pears to doubt the cause of heat, sce p.135.

(g) 2 Bost, 274 ; and see Copl. Dict, tit.
Blogd, 189.
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the heat is distributed through the various parts of the body, we are
still unable to form a decisive conclusion. (&) It is further considered,
that the nervous system affects the temperature, but that it is by an in-
direct operation, in as far as it contributes to bring the air into contact
with the blood. (i) We have seen that the lungs regulate the temper-
ature ; (k) they are the apparatus by which the heat of the system is
evolved, and its temperature regulated, either by an increase or decrease
of heat, and this is accomplished by the discharge of carbon and water, (1)
the first depending upon a chemical combination of the oxygen of the
atmosphere with a portion of carbonaceous matter, by which combination
heat is necessarily extricated ; the second, upon the abstraction of a por-
tion of the heat thus extricated, in consequence of the evaporation of
water from the surface of the pulmonary cavities; (m) the perspiration of
the skin materially assists in this cooling process, as it serves to abstract
the excess of caloric. (n) It appears to be established, that when from
any cause the conversion of arterial blood into the venous state is im-
peded, as was observed by Hunter to take place during fainting, the
temperature is always lowered, and consequently sometimes shivering, or
a state of chill, is experienced. (o)

e = m r——— ——

(h) 2 Bost, 274, 275, (m} See the observation and authorities;
(i) Id. 274, 307 to 309; Stevens on 2 Bost. 504, 505,

Bleod, 29, 30, 40, (n) 2 Bost. 305.
{k) 2 Bost. 303, 304, (0) Hunter on the Blood, 66; 2 Bost.

(1) 1d, 504 ; Stevens on Bleod, 59, 40, 279 ; 4 Good, 542 to 549,
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CHAPTER VI

OF THE FUNCTION OF DIGESTION AND ITS SEVERAL ORGANS.

—l———
Section 1. OF the _.-'Iﬁmer;m:'y Canal and their Function, viz. the Slo.
and Digestion in general........ 169 mach, Gastric Juice, Chyme and
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tion and Deglutition, and their Liver, Pancreas and Spleen, and
Fumctions «eesvivaes St 170 other parts of the Abdomen and
Section LLL, OF the Organs of Digestion incidents ...evveenvceriiaes 180

8ecrion I.—OF TuE AriMexTaRY CANAL AND IDIGESTION IN GENERAL.

As the suspension, for a time, of the function of digestion, would not
occasion instantaneous death, it has usually been regarded as in a degree
of less importance than the functions which we an: previously con-
sidered, but as the human frame eannot long subsist without a supply of
nourishment and new materials, the function of digestion is, in truth, as
important for the well being of the human frame as those which are
treated as of more primary consequence, It has been correctly observed,
that digestion, absorption, and secretion, are so connected, that it is im-
possible to give an account of one, without presuming upon a certain
acquaintance with the other; for the secretion cannot be formed until the
blood has been already claborated by the digestive and assimilating pro-
cesses ; while digestion, in its turn, cannot be effected until the stomach
has sccreted the gastric juice, the principal secretion and chiel agent in
converting aliment into the materials of the blood (¢) As, however, there
are peculiar organs for digestion, and for absorption, and for secretion,
we will examine each subject separately.

Digestion, in its most extensive sense, is that function or process by
which aliment is made to undergo a succession of changes, so as to adapt it
for the purposes of aufrition, though that word (from digestio) in its
primary import, merely signifies the operation by which the food is
concocted in the sfomack. Magendie, in his work, treats digestion as
constituted of eight subordinate actions, viz. 1st, reception of the food;
2d, mastication ; 3d, insalivation ; 4th, deglutition ; 5th, action of the
stomach ; Gth, the action of the small intestines; 7th, that of the large
intestines ; Sth and lastly, the expulsion of the fieces ; and that of these,
the 5th and 6th are to be regarded as the most essential operations. ()
These collectively, but principally the 5th and 6th, acting upon the re-
ceived food, create chyme, and afterwards chyle, which are the essential
ingredients for keeping up the supply ol new blood, and which, with per-
haps some nourishment introduced externally through the pores of the
skin by absorption, recruit and sustain the human frame. (¢) The whole
of the process of digestion is carried on in the alimentary canal, which ex-
tends from the lips and mouth through the whole range of the pharynx,
tesophagus, (vulzarly gullet,) and into and through the stomach and the
whole range of the intestinal canal, including the small and large intestines,

(u) 2 Bost. 314. 2 Bost. 433, note 1.
(b) Magendie, Physiol, tom. xi. p, 53 ; (c) 3 Bell's Anat, 236 to 258,
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and terminating at the extremity of the rectum, the anus. In the mouth,
where this alimentary canal commences, it is comparatively wide; it
contracts in the wsophagus, which is about an inch in diameter, it
then widens in the stomach, and then again contracts into the tube of
the intestines. (d) As man can sometimes subsist for several days with-
out fresh aliment for digestion, this function is comparatively subordinate
to respiration and circulation, (¢) but as the frame cannot long be sus-
tained in complete abstinence, digestion is substantially as important as
those vital functions. We will first consider every organ and part em-
ployed in this function and its peculiar office in regular order, descendin
from the highest to the lowest. These may properly be divided aug
considered as those which are above the diaphragm, and those below.
Those above, are, from the lips inclusive, through the mouth, fauces, and
pharynx, and down the cesophagus or gullet, throngh the aperture in the
diaphragm; and those below, are the stomach and the small and large in-
testines, and all the contents of the abdomen to the anus for discharging
the ficees, together with the different viscera. ( f) In the organs above the
diaphragm, and especially in the mouth and fauces, are performed the two
important offices of mastication and deglutition, which, after examining the
organs themselves, will be considered. In those below, the masticated and
deglutinized food is digested by being first, through the influence of the
gastric juice, converted in the stomach into a uniform pultaceous mass,
called chyme ; and afterwards, when separated in the duodenum, bei
the first portion of the small intestines, by the influence of the mixture o
bile and pancreatie juice, is converted into chyle and other liquid secretions,
and the chyle is taken up by the absorbent vessels, and carried into the
thoracic duet, and from thence into the subelavian vein, and then into
the right auricle of the heart; whilst the effete and useless parts of the
aliment ave in the larger intestines converted into faces or excrement,
and finally carried off as waste in the manner presently explained.

- rma

SecrioNy 1L —Or tne Orcaxs or Mastication, DEGLUTION oR SwAL-
LOWING INTO THE STOMACH, AND THE FUNCTIONS THEMSELVES.
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Ew‘g“wmg the upper division containing the organs of mastication and deglutition, and
into the Sto-  the lower division the proper organs of digestion, viz. the stomach, &e.
mach, and the The organs in the upper division, of mastication and deglutition, involve
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(d) 1 Good, 5.

() 1 Bost. 258, 259,

(f ) Although within the abdomen, the
kidneys, the ureters, the bladder, and

urethra, not being organs of digestion but of
secretion and micturition, or for dis:lmrgil!g
the urine, will be more properly considered |
in the chapter relating to secretion, ‘
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The Moutk includes a space, bounded above partly by the bony and
partly by the soft palate, on each side by the cheeks; in front by the lips;
behind by the fauces or opening into the pharynx, or by the solt palate
when drawn downwards; below by muscles covered by mucous mem-
brane and the sublingual glands, extending inwards from the lower gums.
The opening between the mouth and the pharynx is somewhat narrower,
and from the middle of the soft palate, over this contracted part, hangs
the uvula, which is considered a part of the soft palate, and from which
there extends downwards on each side two folds ef mucous membrane,
one passing forwards, lost on the side of the tongue, the other back-
wards, and in like manner lost in the pharynx.(g) The anterior of these
two folds contains a few museular fibres, which, in mastication, draw the
uvula and the rest of the soft palate down on the back of the tongue, and
these are named the constrictores isthmi fancium, Between the two folds
or half’ arches of each side is formed the tonsil, a body composed of a

number of small mucous glands and very liable to inHammation, abscess,
and enlargement. (&)

The lips and cheeks are formed of the skin and reflected mucous mem-
brane, with muscular fibres intervening, to give them motion, and with
minute glands to discharge the moisture on their inner surfaces. The
glands of the lips are technically called glandule labiales, and are ver
numerous ; those of the cheeks are called the glandule buccales. (i) The
lips are moved in difierent directions by various muscles, called levator
labii superioris, levator anguli oris, depressor labii superioris, levator
or depressor labii inferioris, depressor anguli oris, buceinator ;—aund
thése and other muscles occasion the susceptibility of the aperture of the
mouth to considerable dilatation and contraction. (k) Both the lips may
be malformed with fissures, in part dividing them so as to constitute what
is termed hare lips, and which may be remedied by a surgieal operation,
ably explained in a recent publication. ({) The lips, gums, cheeks, and
tongue, from their glandular structure, are very subject to malignant
uleeration, to warty excrescences, and various kinds of tumours, and to
cancer, most of which are remediable by proper attention. (m)

The inferior maxillary bone, or lower jaw, is the chief organ of masti-
cation, for the up}:er jaw is comparatively passive. () The lower jaw is
connected with the skull by a remarkable articulation or junction, which
holds a middle rank between arthrodia and ginglymus, already explained, (o)
and being supplied with an interarticular cartilage, and two sinovial mem-
branes, has easy motion in every direction;(p) and the masseter, the
temporal and the internal and external plerygoid muscles, give various
motions to the lower jaw.(g) The digastric muscle, assisted somewhat by
the geniohyoideus and mylohyoidens museles, draw the lower %'uw down
when we open the mouth, The masseters and temporal chiefly raise it
again when we bite off’ any thing; and are most powerfully contracted

{z) And see further, ¢ Bell, 194, 200,
201 ; Quain's El. 462 ; 1 Goed, 14.

(h) Bee further description in 2 Bell,
194, 200; El. Blum. 313; 1 Good, 14;
Quain's El. 462; Lizars, part ix. p, 59.
(i) 3 Bell, 194 5 from bucca the hollow
mner part of the check, or the check ftself :
bucea is Latin for a mouthiul.

5::} Quain's El. 458 to 462,

[) Coop. Dict. tit. Hare Lip, 593 to

() Coop. Diet. tit. Lip, 812 ; Lizars,
port ix, p, 62, in notes.

(n) See deseription, EL Blom. 5135 ;
and the plate of the bones of the head dis-
articulated and deseribed, post, in the
chapter of the Head and Nervous Fune-
tion.

{o) Ante, 77,

{p) EL Blum,. 515, 514, 317,

{g) Quain's ElL 462 to 465,
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when we break hard substances. Its laternal motions, which are most
apparent in ruminating animals, are accomplished by the internal and ex-
ternal plerygoid, and the latter also draw it forward, as in projecting the
chin. () In case of disease, considerable portions of the lower jaw Tave
been successfully amputated. ()

Each jaw is supplied with sixteen teeth of four orders, termed ncisores,
canine, bicuspides and molares. The incisores are situate in front of the
canine teeth, and are designed for the purpose of biting off, or dividing a
small part, to be masticated at one time. The canine teeth are placed on
each side between the incisores and molares, by which we divide hard
substances. The molares are of different sizes, situate on each side behind
the canine teeth, and are adapted for grinding and perfecting the opera-
tion of mastication. (¢) Teeth are too well known to be the source of
great misery, and may be variously affected. (i)

The gums, investing the alveolar processes on each side, and surround-
ing the neck of each tooth, to which they adhere, are formed of a compaet
interstitial substance, thick in consistence, and very vascular, 7. e. full of
blood vessels. ‘They run inte or unite with the mucous membrane and
the periosteum, (x) and assist in the nourishment as well as the support of
the teeth. They may be affected by various particular disorders, as by
odontia cxcrescens, or excrescent gums, as when they become fungous
or spongy, or have distinct exuberances on the surface; () or by
parulis, which is the term for an inflammation, boil, or abscess on the

gums. (z)

The tongue, which is the chief organ of tasting, considered as regards
its structure, consists of an inextricable union of many muscles ascending
to form it, these arising for the most part from the os hyoides, are dis-
tinct till they meet, and the fibres then unite, become paler, intermixed
with small quantities of fat, and are no longer traceable but with difficulty.
It has likewise blood vessels: nerves both of taste and of motion and
sensation,—all being covered by mucous membrane, which, reflected on
its under surface, forms the floor of the mouth, and is continued laterally
on the gums and in the middle. The back of the tongue forms the
frenum linguse, and presents various kinds of small eminences called the
papille.  The tongue is covered with the cuticle and refe mucoswn, like
the skin in other parts. The base or roof of the tongue is that part which
is connected with the os hyoides; and its apex is anterior. (b) Its body
consists of muscular fibres with intermingled fat and cellular membrane.
The surface, or top, is called dorsum, and there is a middle line seeming to
divide the tongue into two lateral portions, in each of which are distinet

e

(r) El Blum, 513, 314; and sce Quain’s
El. 464, 465.

(s) Coop. Dict. tit. Jewbone, 770,

(t) El. Blum. 313, 514; 2 Bost. 487,
438, and avihors there referred to; and sce
more fully Quain’s EL 125 to 127; and
Lizars, part. i. p- 62, 63, and p. 109
to 111; and notes as to the teeth in general ;
a#nd see as to the diseases of the teeth, &oc.
1 Goeod, 41 to 92 ; Hunter on the Teeth;
and the very valuable Treatise on  the
Teeth, by Nicholles, principally as regards
their diseases aud best modes of preserva-
Lo,

(u) See  enumeration of diseases and
sources of pain, 1 Goed, 41 o 92,

{r) Lizars, part ix. p. 60,

{y) 1 Good, 92 to %6.

{z} Coop. Dict, tit, Pavalis, p. 975,

(¢} Sec Coop. Surg. Dict. tit. Tonguee;
and 4 Good, 288 to 297 ; where, also, see
ils threefold power, viz., of motion, sensas
tion or touch, and power of taste, id. 200,
note ; Lizars, part ix, p. 60; 3 Bost. 168,
1649, post.

(b) As to this bone, see anie, 94, n. (b) ;
and 1 Good, 493 ; El, Blum, 518,
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muscles, blood vessels, and nerves, and on this dorsum there are papilie,
which are a glandular apparatus causing a roughness, and is the chief
organ of taste, this peeuhar papillary structure being adapted for receiving
the impressions of sapid hodies. (d) The under part, or bottom of the
tongue, is similar to the general lining membrane of the mouth, being a
villous and secreting surface, and immediately underneath this is the
fremum linguee, which is evidently intended to limit the motion of the
Puint of the tongue backwards, and is sometimes, although il]judi-
ciously, severed in children. (¢) The tongue turns over the masticated
food in the mouth and mixes it with the saliva and mucous, and assists in
the operation of deglutition, as presently deseribed. These motions are
all performed in very rapid succession, and require but a short space of
time. This important motion of the tongue also protects the glottis; for,
by being shortened, the frenum epiglottis is relaxed and the epiglottis
falls, so as to prevent food from escaping into the trachea whilst in the
act of swallowing. (/) The tongue also is greatly concerned in the func-
tion of speech and voice, though we have seen that it has been said the
loss of it does not necessarily oceasion complete dumbness. (g)

The organs of tasting may be said to reside in all the soft parts of the
mouth, from the lips to the fauces, and probably also in part in the gullet
itself, but is principally in the extreme parts of the tongue. (}) The
interior surface of the whole of the mouth is lined with a soft vascular
mucons membrane, immediately beneath which, a profusion of small
mucous glands are situated. This mucous membrane is an extension of
the cutis vera, or true skin, hereafter deseribed, modified to perform this
other function, and is also covered by the cuticle. The osseous structure
of the mouth is formed by the superior maxillary, the palate, and the in-
ferior maxillary bones, together with the teeth. (i) The tongue, like other
accutely sensitive organs, is plentifully provided with nervous filaments
and with blood vessels, and it has a peculiar papillary structure, which it
may be presumed is adapted for receiving the impressions of sapid bodies.
As regards its nerves, those that are destined to receive the impressions
of taste, are derived from the fifth pair of nerves; those for the general
purposes of the nervous influence, viz. motion and common sensation,
proceed from the eighth and ninth pair of nerves. (k) The state of the
tongue is frequently influenced by the stomach, and by its appearance it
may be ascertained whether the stomach is disordered. (/)

The tongue is subject to ulcers of a simple or malignant nature. It
may be partially amputated and yet speech, mastication, and deglutition
continue in some degree, although necessarily impaired. (m) It may also be
injured and become swollen by stings, as by that of a wasp in eating fruit,
or by the undue use of mercury, so as to render bronchotomy necessary
after an ineffectual attempt to aid respiration by the introduetion of a
catheter, already alluded to, and the practicability of which, we have

seen, has been questioned by eminent authority. (i)

{d) 3 Bost. 162, and references.

(£} When and how to be effected, and of
the Frenum Lingue in general, see Coop.
Thict. 539.

{ f) El Blum. 515, 516; and see post,
179, Deglatition.

(£) 1 Good, 541.

(h) 5 Bost, 168, 169; Lizars, part is.
- 47 to 29,

{i) Lizars, part ix. p. 59.

(k) 3 Bost. 168, 169 ; as to the nerves,
see further, 4 Good, 290, in note.

(1) 3 Bell, 293.

(m) Coop. Dict. tit. Tongoe, 1100 fo
1102: and tit. Henule, 1013, 1014: El.
Blum. ; 1 Good, 541 1o 545, 126 to 151.

(1) Ante, 93, note (m) ; Coop. Dict, tit.
Bronchotomy, 234, 257.
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At the top of the mouth, and also behind, are the Faiate bones. (o)
The top of the mouth anteriorly constitutes the hard palate. The velum
pendulum palati, or the soft palate, is the vascular and fleshy substance,
which, hanging from the bones of the Fa!nte, forms a partial and moveable
curtain between, and divides the mouth from the pharynx. The arcles of
the palate or fauces descend on each side from the velum palati. There
are two on each side, so that the isthmus of the fauces resembles the
double arched gateway of a eitadel, or the arehed roof of a cathedral, with
the woula, (said to have been so called from its supposed resemblance to a
grape, or a bunch or cluster of grapes,) hanging as from the central union
of four semicireular arches. (p) Behind the soft palate is the opening of
the nostrils backward into the throat. The anterior arch is also called the
isthmus of the fances, as it marks the narrowed interval between the
mouth and the pharynx.(q)

The Uvula is the round, soft, spongeous body, suspended from the
palate near the foramina of the nostrils over the glottis. Tts use seems
but little known, though it is considered as more sensible in tasting even
than the soft palate, and is also a guard over the fances or soft palate,
and by its sensibility in a great degree governs the operations of these
parts, and is also part of the organ of voice.(r)

The use of the velom pendulum palati is, that in swallowing it may
draw up like a valve to exclude the posterior opening of the nostrils into
the throat; and there being at the same time an action of the arches of
the palate, the whole is brought into a funnel like shape, directing the
morsel into the pharynx and gullet. (s) In vomiting and sneezing, the
valvular action of the velum is not so accurate. The velum is also a
part of the organs of voice.(£) It is said also that the tremulous motion
of the uvula with the mouth open in sleep occasions snoring. (u)

Between the arches of the soft palate on each side, and consequently at
the back of the mouth, lie the fousils, or amygdulee, which are large oval
mucous glands, full of large cells like lacunce, which communicate, and
the mouths of the ducts open into them. The use of the tonsils is
evidently to lubricate the passage of the throat, and facilitate the swallow-
ing of the morsel. (x)

From the naturally loose texture of the tonsils, and from their being a
vascular and secreting body, exposed to the immediate vicissitudes of
weather, they are often the seat of inflammation, which may extend to the
soft palate. This inflammation in its mild form is very common ; when
more acute, it terminates in abscess of a very painful kind, and from which
large quantities of matter escape by puncture. This is called quinsey.(y)

The sources of the saliva are very numerous; the parotid glands, or
superior maxillary glands, and the socia parotidis ; the inferior maxillary or
submaxillary glands ; the sublingual glands; and (according to the opinion
of many) the glandular follicles of the root of the tongue; the palates,
and even the buccales and labiales, or glands of the cheeks and lips, are

also to be enumerated as sources of saliva.(z) But the parotid submaxil-

(o) Lizars, part i. 54, 55.

(p) 3 Bell, 200; Quain’s EL. 447. The
Latin word wra net only denotes a grape,
but a cluster or bmnch, and is sometimes
used as the name of 2 diseaze of the uvula,

{q) Quain's El 447, 448,

{r) EL Blum. 316 ; its uses, 5 Bell, 200,
214; 1 Good, 124, 125; Coop. Dict. tit.
Uwula, 1200, where sce also as to its dis-
eases and remedies.

(s) See post, 179, Deglutition,

(£} 3 Bell, 201 ; Quain’s El 155, 136,
444,

(u) Ante, 117, Respiration; El, Blum.
1435.

{z) Coop. Die. tit. Tonsils, 1103 ; 3 Bell,
201, 202 ; Quain's El. 447, 449, 471,

(y) 3 Bell, 202; 2 Good, 438, 435;
Coop. Dict, tit. Tonsils, 1103, where the
remedies and operations arc stated ; and see
tit. Pharyngotomus, 977,

(=) ﬁ}cﬂ, 197, 198,



DIGESTION.

lary and sublingual glands are considered the principal.(z) They differ
in size and sitnation, they are of a pale ash colour, not unlike the cineri-
tions substance of the brain, and are composed of minute granules aggre-
gated into lobules and lobes, and they secrete the salivary Auid, which is
conveyed into the mouth by ducts that arise by various roots from the
anufar structure of each gland, The parotid gland is so called from its
position with regard to the ear, and is the largest of the last three. The
submazillery gland lies beneath the basis of the jaw. The sublingnal
gland, as its name imports, lies beneath the tongue, immediately under-
neath the mucous membrane. (a)
The salivary glands, from the rapidity of their secretion, are little liable
to disease.(b) The parotid is enlarged by inflammation in the disease
«called mumps, but the general enlargement about them is referable to some
contiguous absorbent glands. (&)

During mastication, (which is performed principally by the lower jaw
and teeth, with the assistance of the tongue in placing the food in a proper
situation, ) there occurs a flow of seliva.(¢c) This flows from the glands we
have just considered. (¢) According to some authors saliva is composed
of water, a peculiar animal matter, mucous, alkaline, muriates, lactate of
soda, animal matter, and pure soda; from being constantly applied to
the tongue, it is insipid, although it contains some microcosnie salt as well
as muriatic, and invariably a small portion of oxalic acid, It is antiseptic,
and very resolvent.(¢) According to the recent joint experiments and
observations on digestion made by the Heidelberg professors, Tiedemann
and Gmelin, * the solid contents of saliva vary from one to twenty-five per
cent. ; there are three proximate animal principles which are essential, viz.
proper salivary matter, mucous, and esmazome, to which in some cases
is added a little albumen and a little fatty matter containing phosphorus.
The salts are numerous and no less than nine ; six soluble in water, and
three insoluble. The scluble salts are an alkaline acetate, carbonate,
phosphate, sulphate, muriate, and sulphocyanate ; it is to the second of
these that the saliva owes its alkaline properties, and which had been
generally ascribed to the presence of an uncombined alkali. These authors
announce the curious circumstance that the alkali which exists in these
various salts is in man almost solely potash, while in the dog and sheep it
is soda with very little potash. The sulphoeyanate aeid is most abundant
in the human Sa{im. The insoluble salts are the phosphate of lime, the
carbonate of lime, and magnesia in very minute quantity.( ]f ) A com-
parative view is afterwards given by the same authors of saliva and pan-
creatic juice, which will be presently stated.(g)

The effect of the saliva upon the aliment 1s coneeived by some authors
to be partly mechanical and partly chemical ; it softens some of the sub-
stances, and breaks down their texture, whilst others are completely dis-
solved by it, and they think that this process is promoted by the alkaline
salts which the saliva contains. But Dr. Bostock says he canmot admit
the justice of the suggestion, that the sulphocyanate of potash may con-
tribute in the manner they suggest.(#) The rival physiologists of the

- ma

(=) Quain's EL 465; EL DBlom. 314; {c) El Blum. 314.

Coop. Dict. tit. Parotid Duct, 9743 1 Good, . (d) Ante, 174.

96. (e) El. Blom. 514, 515, 517, 818 : 1
(a) See the full deseription, 3 Bell, 197  Good, 14, 96, 97.

to 199; Quain's El. 465, 466; Coop. Dict. { ) Becherches Experimentales sur Ia

tit. Parotid Duct, 974, Digestion traduites par Jourdan, vol, i, 23,
(b) As o diseases of salivary glands, see 24 3 Bost. 423, 494,

Coop. Dict. tit. Parotid Duct, 974, and tit. () Post, and 5 Bost. 424,

Tumour, 1126. () 3 Bost. 427.
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same period, MM. Leuret and Lassaigne, contrary to Dr. Dostock's
opinion, insist that the chemical properties of saliva are essentially the
same in all animals. (7)

All physiologists appear to agree that saliva greatly assists in lubri-
cating the aliment preparatory to deglutition, as bringing sapient bodies
under the influence of the organ of taste, and as softening the food
for digestion, and that its animal principles serve to assimilate unazolised
aliment. (£)

The quantity of the secretion of saliva varies considerably ; it is said it
usually 1s equal to a pound weight in twelve hours, and is increased
stimuli and mechanical pressure. The former, when aerid substances are
taken into the mouth, which are thus properly diluted, or arises from
imagination, as when the mouth waters during the desire for food. The
latter cause is greatly favoured by the situation of the parotids at the
articulation of the jaws, and occurs when we chew hard substances, which
thus become sofiened. (/) Under the influence of the irritating passions,
and especially of violent rage, the saliva assumes a {rothy appearance, (m)
for the nervous influence materially affects most of the secretions, and it
is well known that the idea of savory food materially increases the flow
of saliva.'(u)

When the saliva is seereted in a healthy proportion, and the various
muscles of the mouth perform their proper oilice, saliva is not discharged
from the mouth, unless voluntarily, (which as a habit is to be repressed,)
but passes readily from the fauces into the cesophagus. () The secretion
of saliva may become morbidly profuse as in ptyalism, which is an in-
voluntary flow of saliva from the mouth, and constitutes salivation. (p)

The Pharynx, from the Greek gapvyZ, Latin Fauees, the throat, (g} is si-
tuate above and behind the larynx. (s) It is a musculo membranous tube,
extended from the centre of the base of the skull to the cesophagus, with
which it is continuous, gradually diminishing in the form of a funnel.
It lies behind the nasal fossee, the soft palate, the isthmus of the fauces,
and the larynx, which opens into it in front of the vertebral column and
between the great vessels of the neck. The posterior and lateral parts
of the pharynx are loosely connected to the adjacent structures by cell;ular
tissue, but anteriorly it presents the several apertures that lead into the
nose, mouth, and larynx. Its structure is made up, externally, of muscular
fibres, disposed in a very peculiar way, being formed into three lamelle
on each si:ﬁ:, partially overlapping one another; and, internally, of mucous
membrane prolonged from the mouth and nares. These layers of muscle
are called the constrictors of the pharynx. The pharynx also has its
proper arteries, veins, and nerves.(f) In eating, as a preparatory measure
to swallowing, the pharynx is drawn up, and also the os hyoides; and as a
means of security, the larynx at the same moment is made to ascend so as
to be brought under cover of the epiglottis, which prevents the food from
escaping into the wrong passage, viz. the trachea.(x) The pharynx also
exerts an important influence in the modulation of the voice in the pro-
duction of its higher tones,(x) The diameter of the smaller part of the

i) 5 Bost. 451, q) Quain’s El, 2d ed. 530 ; Coop. Dict.
f P
(k) 1 Good, 14 ; 5 Dost. 457, tit. Pharyngotomy, 977,
(1) EL Blum, 5315 ; 1 Good, 96 ; 2 Good, (s) 2 Good, 447.
a4, (t) Quain's El. 441, 415, where see a full
{m) 1 Good, 97. description, and see 3 Bell, 269,

(n) 2 Bost, 403. The flow of saliva in {u) Quain's El. 580 ; Walker's Dict. tit.
the mouth of an hungry dog in immediate  Pharynx, supposes this to be below the
expectation of receiving food before him  Jarynx; Quain's El 457 ; 1 Good, 108,
establishes this position. 109.

(v} 1 Good, 96, 97. {2) Quain’s El, 446 ; 1 Good, 109,

(r) 1 Good, 96 to 108,



DIGESTION.

arynx is rather more than a pisfole.(x) Inflammation of the tonsils, or
soft palate, already deseribed, when severe, frequently extends to the

pharynx. ()

The (Esophagus (from the Greek ow, to carry, and gayw, 1 eat, or the
passage for food, and vulgarly called the guwllet, and hence the act of
swallowing at one swallow, perceptible in dogs, is termed gulping,) is
a musculo membranows tube, zenerally about an inch in diameter in its
most extended state, (=} and proeeeding from the lower end of the
harynx, which is considered its superior termination, into the stomach.
l;t commences opposite the cricoid cartilage, and descends behind the
trachea, deviating however a little to the left side; at the lower part
of the neck, in the thorax, it rests on the vertebral column, inelining
at first towards the middle line, but as it decends it will be observed
graﬂu:l"y to incline forwards so as toreach the cesophageal opening in the
diaphragm, whilst in the neek, the trachea and the left recurrent nerve
lie in front of it, and the cervical vessels on each side. In the middle of
the thorax it is close to the right side of and a little anterior to the aorta, and
there becomes invested by the plexus formed by the vagus nerves, lower
it passes over the aorta. The tube is lined by mucous membrane, which
is invested by a museular tunic, composed of longitudinal and circular
fibres. (a) Although it is termed a eylindrical tube, and may be so when
dissected and inflated, yet during life it lies collapsed, with its inner mem-
brane in close contact, and it transmits the morsel only by the continued
succession of the contraction of its fleshy coat. (8) It has only two
proper coats, its muscular or external, and its internal coat; the former
greatly surpasses in strength and in the coarseness of its fibres, any part
of the whole tract of the intestinal canal, the latter or inner coat is soft and
glandular ; villi (or like the pile of velvet (¢) ) are deseribed as being dis-
tinguishable on its surface, and it is invested with a very delicate cuticle,
which dulls the acute sensibility and prevents pain in swallowing, and in
every respect resembles the lining membrane of the mouth. This inner coat
has an exhaling surface like the rest of the body, with particular glands
to secrete and pour out that mucous which lubricates the passage for the
blood. This coat is capable of a great degree of distention. gﬂ} The
external tunic of the cesophagus is musenlar, and the muscular fibres are
both transverse and longitudinal ; when the cesophagus has entered the
thorax it descends behind the bifurcation of the trachea into the bronchi
and the arch of the aorta; when it descends further upon the dorsal
vertebrae it lies on the right side of the aorta, and as it passes further
down it gets gradually more in front of the aorta, it then perforates the
diaphragm and expands into the upper orifice of the stomach, called the
superior or cardiac orifice, which being below the diaphragm will be
described in the next division. (¢)

() See instance of nine pisteles wrapped
up in cloth nearly ocecasioning death in a
lad of fourteen years old, Ceop. Dict. tit.
Bronchotomy, 254,

{y) Ante,174; and see 2 Good, 454,
459 ; Cmp. Dict. 977, from which it may
Le collected that this organ is subject to one
of the four deseriptions of sore throat called
the pharyngic quinsey.

(z) Quain’s El. #d ed. 581, A boiled
chesnut may not pass, Ceop. Dict, 917 ;
but nine pistoles, wrapped in a piece of
eloth, after sticking some time in the narrow
vart of the pharynx, were forced down by a
probe,and after sume days evacuated, Coop.

tit. Bronchotomy, p. 234 ; a pistole is less
than an inch in diameter, value 17 shillings,
Nineteen Iarg{: clasped knives, swallowed at
different times, have been found in the sto-
mach, shewing the capacity of the cesophagus
to pass a substance of that length and ihick-
ness, El. Blom. 306.

(a) Quain’s El. 590, 2d ed. 580, 581 ;
Coop. Dict. (Esophagetomy, 915,] 917
i),

(k) 2 Bell, 268.

(e} Quain’s El. 2d ed. 59, 593,

(d) 5 Bell, 269, 270 ; see EL Blum, 316,
317,

{'i‘} 5 Dell, 270, 2¥1.
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1. Of Mastica-
tionor Chewing,.

FUNCTION OF

The fluids oozing from the cesophagus ave very distinet from those ot
the stomach and have probably no digestive property. (¢)

The propulsion of the food from the fauces into the stomach com-
mences (as we have seen) (f) in the action of the circular fibres of the
pharynx, which contract in suecession and in a downward dirvection, and
as this direction is continued to the muiscular fibres of the msophagus, the
swallowed morsel is carried forward into the stomach by a progression or
peristaltie action. (g)

The cesophagus is subject to stricfure from a spasmodic or permanent
contraction of the cesophagus, or afonie from debility of the muscles of
deglutition. It is liable to the sensation in nervous persons of a seeming
ball ascending into the cesophagus and producing a sense of strangula-
tion. (&) These, with their surgical and medical treatment, will hereafter
be considered. (#) 1In the first case the joint object of enlarging the
diameter of the cesophagus by a gradual pressure, and of conveying any
quantity of liquid food that may be desirable, may be effected by passing
an elastic gum tube, a quarter of an inch in diameter and two feet and a
half in length. (i)

Foreign bodies not unfrequently lodge in some part of the cesophagus,
as at the lower part of the pharynx, or just above the diaphragm, but
seldom in the intervening portions of that canal. These should, if
possible, be extracted upwards by a urethra forceps, or other instrument,
but if not of a hurtful kind may be pushed down into the stomach hr a
probang, and if neither ean be effected, then irritation must be avoided,
and if respiration or obstruction of nourishment be endangered, cesopha-
gotomy may be performed. (k)

This organ also may be ruptured in two ways, viz. across, by the tearing
of the longitudinal fibres, and longitudinally by the separation of such
fibres, (1) and which may occur from the action of vomiting. (m) The
cesophagus may also be wounded, but it is so deeply situated, lying so close
to the bodies of the vertebrae and behind the trachea, that it is not often
concerned in any incised wounds which do not immediately and previousl
prove fatal in consequence of the division of other important parts, sucfl
as blood vessels, and consequent hemorrhage. But stabs and gun shot
wounds may obviously sometimes injure this organ, and even so as not to
endanger life, and in that case food may be administered by an elastie
gum catheter passed through one of the nostrils as before sugzested. (n).

Having thus endeavoured to describe the several organs and parts
of the n%imentary canal above the diaphragm, we will now concisely
describe their functions of mastication, deglutition, and swallowing. The
subject of fuod, whether solid or liquid, will be discussed when we
presently speak of the stomach, and also when we examine the regimen
to be observed for the due continuance of health.

The process of Mastication or Chewing, sometimes termed Trituration
or pulverizing the food between the teeth, is exceedingly essential in
relation: to health, and in that respect not sufficiently observed ; for the
ultimate facility of digestion in the stomach greatly depends on the state
and sufficiency of the mastication in the mouth, especially when the

digestive power of the stomach is weak. (o) Hence the bad consequences

(&) 3 Bell, 971. Bronchotomy, P 252 to 262 ; and tit. Pro-
(f) Ante, 176, Pharynx. bang, p. 994.
(£} 1 Good, 120; El Blom. 109 (1) 3 Bell, 269, in notes.
(k)1 Good, 110 to 194 ; Coop. Dic. tit. {m} 3 Paris & Fonb. 63.

lI:sn-p_Imgus Stricture, p. 917 to 920, (n) [Mosr, 180; see C:mp. Ihic. tit. Throat,
(i) 1 Good, 118, 119. 1093 ; and tit. (Esophagotomy, p- 915, 916.

(k) Coop. Dic. tit. (Esophagus, 916, 917 ; (0} El. Blum. 322; 5 Bell, 290.
and tit. (Esophagotomy, p. 914 ; and tit,
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that may arise either from hurried mastication and swallowing, or from
eating indigestible food. (p) If the teeth be lost, the gums usually
become in a great degree hardened and, though imperfectly, supply the
place, but the nutriment should be either fluid or cut in very sma 's!]arti«
cles, so as to be rendered readily digestible in the stomach, The Saliva,
just described, is mixed with the mucous of the labial and buceal glands, and
of the tongue, as well as the moisture which transudes from the soft parts
of the mouth. The mixture of these fluids with any substance which we
are chewing, renders it not only a pultaceons and easily swallowed bolus,
but likewise prepares it for further digestion, as well as for assimilation
with blood, and consequent nourishment. (g)

It bhas been generally considered that the mechanism of Deglutition is
very complicated. It is performed by a peculiar operation vulgarly, when
rapidly performed, called gulping, ir which externally the projection
termed the pomum adami is seen to move. (s) It requires the concur-
rence of many agents from the mouth, where it begins, to the stomach,
where the operation terminates  The following deseription of the opera-
tion from the pen of one of the most eminent anatomists and experienced
surgeons, is submitted to consideration, as by far the most lucid and
satisfactory account of this complicated operation.,

 Deglutition is performed as follows :—During mastication the food is
mixed with the saliva, and its escape backwards is prevented by the
Constrictores Isthmi faueinm. When masticated, it 15 placed by the
conjoined action of the buccinators or muscles of the cheek and the tongue
on the dorsum of the latter. The soft palate then performs a new office,
viz. that of a valve, preventing the escape of the food upwards towards the
nose. This it accomplishes by its being drawn horizontally backwards, to
reach the back of the pharynx, the muscles of which contract to meet it.
The posterior openings of the nose and the Eustachian tubes are then
above it, as it forms a roof to the pharynx. The apex of the tongue is
now placed against the roof of the mouth, and becomes the fixed point for
the muscles of the organ to act upon. The base of the tongue with the
os hyoides, and consequently the larynx, are raised by the muscles pass-
ing between them and the lower jaw, and the tongue, which is a soft move-
able floor to the mouth, is raised and pressed upwards into the mouth,
and by that action, the glottis or opening of the larynx is pressed under
the cartilaginous trap-door or epiglottis, which falls upon it, and the food
is forced backward over the epiglottis by the pressure of the tongue

inst the roof of the mouth. The constrictors of the pharynx are
rawn forwards to receive it, and they propel it into the cesophagus.”

Food, at least that of a more solid nature, can only be received into the
stomach by the act of deglutition, and which cannot be performed without
the intervention of the nervous system. (f) But when in a more fuid
state, food may be introduced by means of an elastic catheter and
swallowed into the stomach without deglutition. Drs. Good and Bostock
abserve, that there is perhaps no part of the human frame which exhibits
a more beautiful specimen of mechanism than the organs that are thus
concerned in the operation of deglutition. (u)

. Though the natural passage for food is through the mouth, and thence
into the csophagus, yet in case these have been injured, prepared fluid
nourishment and medicines may be introduced into the stomach through

ST

(p) EL Blum. 525, and post as to the Deglutition, p. 486 to 490.
eircumstances essential for the continnance (s} EL. Blom. 315; 1 Good, 108, 109;
of Health, 2 Bost, 438, note 5.

{g) El Blum. 515 ; 2 Bell, 290. () 1 Bost, 354.

r) As to Deglutition in general, and its {u) 1 Good, 108, 109; 2 Fost. 438, 439,
defects and diseases, see Copl. Dict. tit. note 5.

2
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a flexible elastie gum eatheter passed through one of the nostrils down the
asophagus ; (t) or the same operation may be performed in ease of a locked
jaw, by removing one or two of the teeth.(u) In cases of diseases or wounds
of the pharynx, cesophagus, larynx, or trachea, the former may become
necessary, in order to avoid the disturbanee of the inflammation or wound,
which the convulsive elevation and depression of the larynx and trachea
would naturally occasion. (&) Some degree of nourishment may also be
administered by injection up the rectum. (2) In tetanus or lock-jaw, the

ower of deglutition may be so totally suspended as to prevent the useful
mtroduction of aliment through the mouth. () In that and other cases
the injection of nourishing liquids in the shape of elysters administered
up the rectum, may, by the small powers of absorption in that organ,
assist in protracting existence for a time. (z) To which may be added the
process of immersion in nourishing ligquids, which, by absorption through
the skin, may also assist. (a)

———

Seer. III.—Oreans oF Dicestiox, &ec. BELow THE DIAPHRAGM, AXD
Dicestiox, (b)

1. The Abdomen and parts in general 180 | 9. Of Honger and Thirst, Food and

ﬂl. '.I."EmPeritm]munlIill#l#i""-ll 131 ]Jrillk'&t- LR UL R B L R L 19‘4

5. Organs of Abdomen and Digestion 10. The Small Intestines ...... 196, 198
ingeneral.svecnnssnnnvaanas 188 | 11, The Chyle ...o.oviiaincina.. 202

d. The Stomach .. o ceeeenes 185 to 192 | 12, The Large Intestines .......... 204

5. The Gastric JUlee .« o v veueeens 185 | 15. The Solid Viscera, i. ¢. Liver, Gall,

. I)igesllml in Stomach in general. . 187 Bladder, Bile, ﬂplucn, Pancreas,

7. The Chyme .v.vceusss we =187, 190 and Pancreatic Juice  ...... 200

8. Irregularities and Diseases of Sto- 14, The other parts of the Abdomen,
T S D e T e e 191 and incidenls .. ..veenrensns 21T

Of the Orcaxs and Viscera below the Diarnnacy. — The Abdomen
(vulgarly belly) is that division of the trunk which is between the thorax
and the pelvis.(¢) It lies immediately under the diaphragm, and is
bounded behind by the spine, on the sides and fore part by the abdominal
muscles, and below, it is supported by the ale ilii and the ossa pubis,
which we have seen are bones of the pelvis. It has been usual to speak
of the cavity of the abdomen, but that has been treated as an inaccuracy
of language, because there is in reality no cavity.(d) When medical
practitioners speak of the Abdomen, they in strictness exclude the parictes
or surrounding walls, and, consequently, the peritonceum, and also the
kidneys and all the viscera of the pelvis. (¢) We will, however, concisely
notice the muscles of the abdomen and the peritonceum, and some incidents,
before we consider what ave strictly the organs of the abdomen. Exter-
nally the parts, as well of the thorax as of the abdomen, are, for the
purpose of better exploring or discovering the precise situation and state
of disease, technically divided into regions (as already noticed); but the
full consideration of which will be more proper when we examine, in the
second part, the modes of discovering the seat of disorder or injury.( f)

The muscular surrounding parietes, (i, e. walls, as they are technically
called,) of the abdomen or belly consist of three lamellse, made up of fibres
placed over each other. The arrangement of these fibres in the greater
part of their extent is well caleulated to support the peritonceum and

(t) Coop. Dic. tit. Throat, 1093 ; id. tit. E:) 2 Bost. 501.

Epig.fu“is, p. 250 ; id. tit. Bronchotemy,
252 ; and tit. (Esophagotomy, p. 914 io
916; 1 Good, 119; EL Blum. 318 ; 1 Bost,
S04

(1) Coop. Dict. tit. Telanus, 1089.

() Coop. Dic. tit. Throat, 1094 ; and
(Esophagetomy, p. 916 ; 1 Dost. 334.

(u) Coop, Dic. tit. Tetanus, 1089,

a) 5 Good, 275 ; see post, Lymphaties,
() See Division, ante, 169,
(c) 3 Beli, 251; Copl. Dict. Abdomen, 1.
(d) Td. 254,
(e} Id. and Coop. Dict. tit. Abdomen.
(F) Ante, 57, and post, Second Part,
(g) See in general 1 Tell, 312 to 328,
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viscera, and prevent their protrusion. () The external set incline down-
wards and inwards, those subjacent to them run in the opposite direction,
whilst the internal ones take a transverse course, so that they afford to
each other a mutual support. But this arrangement does not obtain
throughout the entire extent of these muscles, for in the lower part of the
abdomen the fibres of the muscles are quite differently disposed, they all
meline downwards and inwards, and thus lose the advantage obtained by
the arrangement above noticed, viz. of the fransverse course of’ muscles, (i)
and from this and other causes Aernia, or rupture, being the protrusion
of parts of the intestines, or viscera, of various descriptions, (and hereafter
considered,) arise, espeeially in persons who are occupied in digging, or in
straining, as a sailor must do in the working great guns, and when pulling
at the oar, and other pursuits which strain the museles and peritonceum.(j)

The Peritonaum (from the Greek mepirenvw, to extend around the ab-
dominal viscera), is next to be considered. This is the most extensive
serous membrane in the body, as it not only lines the parietes (walls)
of the abdomen, but is also reflected over some of the organs which
it contains; for it forms several folds of considerable extent, (some-
what as the pleur do over the lobes of the lungs, and the resem-
blance to which, as regards its diseases, we have already noticed.) (k)
This membrane has been compared to a shut sack.(f) It is a white
firm thin contexture of cellular substance, consisting of an expansion
of dense cellular membrane, in which no fibre or striated appearance is
to be observed. By its outer surface it adheres to the adipose mem-
brane on the inside of the abdominal musecles, and to the surface of the
several viscera. DBut it does not surround any part of the wesophagus, or
extend to the rectum, which does not pass out of its cavity.(m) It has
arteries as well as veins and nerves. (n) Its use is to serve as a dense and
outer coat to the abdominal viscera, most of which it covers, and conveys
the vessels to them as in the mesentery, and having its inner surface
smooth and lubricated by a watery secretion, it allows the parts to lie in
contact, and at the same time affords in the intestinal canal a capacity of
motion without friction. It has been considered that one great use of the
peritonceum is to retain the viscera in their place, for when it is wounded
they escape, and sometimes with a sudden impetus, but this, it is said, is
rather from the tendons or muscles having been cut which support the
peritonceum, and that the peritonceum itself’ constitutes a very inadequate
SLIPHGI’L (0) The omenta, presently more fully considered, are termed se-
condary processes of the peritonceum ; (p) and the mesentery also is a pro-
duction or part thereof. {ES

The peritoneum is liable to peculiar or local diseases, as inflammation,
called empresma peritonitis, and which, with reference to the particular
part of the peritonceum aftected, is called propria, or inflammation of the
general range of the peritonceum, or ementalis, when the region of the
omentum itself is more particularly affected, and mesenterica, where the
inflammation is more deeply seated. () We have noticed the resemblance
of the inflammations of the plewree of the lungs to that of the perito-
neenm. (s)  Hernia or rupture is one of the most commeon and dangerous

(k) 3 Bell, 259; and sece 1 Bell, 312 to n) 3 Bell, 258,
528, as to the muscles of the abdomen in o) Id. 259, 260.

general. (p) Id. 262, 263; as to the great
(i) 3 Bell, 259, 260; Quain’s El. 516 omentum in general, see Coop. Dict. tit.

to 347, Hernia, 664; 5 Good, 307 ; ¢ Good, 853
(i) 1d. and see Coop. Dict. tit. Hernia, 1 Good, 486; Tuson, 257 ; post.

and post; 5 Bell, 260, (g} 3 Bell, 262, 300; 1 Good, 278 ;
(k) Ante, 16. 2 Good, 493, 500 ; Tuson, 237 ; post,
(1) Quain’s EL 538 to 546; 3 Bell, 255, () 2 Good, 493,

267, where it is fully deseribed. (s) Ante, 16,

(m} 3 Bell, 257, 58, in notes, 261.
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diseases of the abdominal muscles, causing the bowels to protrude. ()
Sometimes also acute rhenmatism attacks the peritonceum. (x)

Wounds of the abdomen are of two descriptions, either penetrating the
cavity of the belly itself, or anly intersecting the skin and muscles. The
former are necessarily most dangerous, but both are hazardous, in conse-
quence of the danger of inflammation thereby caused, and the risk of the
bowels protruding. (+) It is stated that a wound through the belly, though
with a rapier or small sword, will probably wound six turns of the in-
testines, () but there is frequently more danger when withdrawing the
weapon of drawing some small particle of dust into the wound than from
the wound itself. (z)

The organs contained below the diaphragm and in the abdomen and
pelvis are divisible into three sets, viz. the digestive, the urinary (parts of the
secernent organs, noticed in the eighth chapter,) and part of the generative.
The first class includes the proper abdominal organs, viz. the stomach, the
small and great intestines, the spleen, the liver, and the pancreas, and also
the lacteal vessels, with their glands. The second comprises the kidneys
and supra venal capsules, with the urefers and badder; and the ¢hird, the
Spermatic vessels and ducts, with the secul® seminales in the male, and
the uterus, with the ovaries and fallopian tubes, and the vagiua in the
female. (@) In other words, the belly, as it is vulgarly called, contains the
viscera, which term not only includes the bowels or entrails, but also all
the organs in that cavity, such as the liver, spleen, pancreas, mesentery,
and omenta, (b) as well those which are for the purpose of receiving and
digesting the food as the organs for the seeretion of the urine, viz. the
kidneys. The generative organs will be considered herealter in a subse-
quent chapter, as attached to another functign than that we are now ex-
amining, Some elementary writers upon anatomy divide the abdomi-
nal viscera under two heads, as, firsf, the membranous viscera, viz. the
stomach, and then the different parts of the small and great intestines, the
gall bladder, mesentery, the mesocolon and ligamentous processes, and the
omenta; and, secondly, what are termed the sofid viscera, viz. the liver,
spleen, and pancreas. (¢) The stomach, intestines, g:ll] bladder, and blad-
dgr of the urine, have muscular coats, and the power of contracting their
cavities; while the liver, spleen, pancreas, and kidneys have no muscularity
excepting in their vessels and excretory ducts, a distinction important to
be kept n view.(d) But there are other distinetions to be observed.

The Intestinal Canal is divided into three parts, viz. first, the stomach ;
secondly, the small infestines ; and, thirdly, the great intestines. The small
intestines, again, are subdivided into the duodenum, jejunum and ileum.
The great intestines are subdivided into the emcum, colon, and rectum.
The stomach is the principal seat of the digestive process; and in the
duodenum the chyme receives the addition of the secretions from the liver
and pancreas, and is still further changed in the long tract of the jejunum
and ileum; the nutritious part is absorbed by the Eim:tr::ul and other ab-
sorbent vessels (fully cﬂnsii\erﬂd (¢) in the next chapter); and, finally, n

{t) Coop. Dict. tit. Hernia, 641.

(u) 2 Good, 654.

() See Coop. Dict. tit. Wounds, 127 to
129, &e. where see treatment,

(v) Id. 1281,

(=) At the time when duelling with swords
was 10 frequenl m France many mstances
of this danger occurred; and a well au-
thenticated anecdote is narrated of a gen-
tleman, who had in a rencontre been per-
forated and pinoed to the wall by bis ane

tagonist, immediately very cooly hegginF,
as a particular favour, that the latter would
be so obliging as to wipe the point of his
sword before he withdrew it, lest the wound
should be rendered more dangerous.

{a) Quain’s El. 500,

(b) 2 Good, 404, 405; as to these, sce

it.

(e) 3 Bell, 266, 267.

(d) Id. 267.

(J Post,
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the great intestines. The refuse parts of the aliment unfit for nutrition
becoming feeces is carried slowly downward, suffering a further absorption
of fluid, and lodges in the lower part of the colon, and then is retained a
short time in the rectum, or last division of the canal, and is finally
expelled. (/') From this general view it is apparent that each division of
the intestinal canal is marked by some peculiarity in its use or function,
and that we must therefore carefully examine their minute structure as
individual parts, at the same time we must not forget the universal con-
nection, or the integrity of the circle of actions, and the economy as a
whole. With this precaution and following the natural course of the food,
which we have traced below the diaphragm, we have now firsf to consider

the stomach. (g) :

The Stomach is that hollow capacious membranous bag into which the
food is delivered through the aesophagus, and in it is performed the im-
portant renovating process of digestion, consequently, in point of import-
anee, it stands in the first rank of organs.(i) It has been termed one of
the most capricious organs of the entire system, (k) and from this and
other circumstances the ancients considered the stomach, and especially its
pylorus, as the seat of the soul. (/) Its form is somewhat conical, being
also eurved so as to incline downwards and forwards, (m) Some describe
it as resembling a large leathern bottle ; others as the pouch of a bagpipe,
or the tube of a hunter’s horn ; and others, perhaps more accurately, as re-
sembling a sportsman’s curved powder horn. It is capable in the adult
of containing without difficulty three pints and upwards of liquid, and is
capable of greater extension, and even from five to eleven pints. (x)
Whilst the circular fibres of the stomach, which in their utmost extent
and dilation may be expafded even to a foot in circumference, or four
inches in diameter, may after much fasting be reduced to the circle of an
inch, (o) and it has been supposed that repeated over distention, or the
deglutition of indigestible food, will increase the actual capacity of the
stomach, though that notion has been contradicted. (p) At all events, it
is established that the membranous substance of the stomach is peculiarly
distensible, and its muscular fibres give it a high degree of contractility,
and by these means the bulk of the stomach is always exactly adapted to
its contents. (g)

The stomach has two openings or orifices, the one receiving, and the
other discharging the food, viz. the superior, called the cardia, at which the
ﬂ:ﬁﬂphﬂghs, tolded and opening obliquely into the stomach, is placed,
towards the left side of its fundus; whilst the inferior, called the pylorus,
(from the Greck word mvhwpes, custos,) is that end at which the righ! and
narrower part of the stomach terminates, and which descends somewhat
into the cavity of the duodenum. () The cardiec is most capacious, its
upper side or border is concave, and is termed the lesser curvature, extend-
ing from the cesophagus to the pylorus, and is only about three inches in
lEngth, whilst its lower border or side is convex, and is termed its greater
curvature. The cardiac orifice is the chief seat of all sensations of the
stomach, both natural and unusual, as it is the most sensitive part of the

(f) 3 Bell, 267, 268. () 2 Bost, 444, n, 2,
(g) 1d. {m) Quain’s EL 502, 2d ed. 592, 595.
(h) See in gencral 5 Bell, 272 to 294 ; {n) El. Blum. 519; 1 Good, 9, 10; 3

1 Good, 9to 18, 131 to 134, 142; Quain’s Bell, 275.

El. 502, 2d ed. 592, 595; ElL. Blum. 319 (o) 4 Good, 326, 327,

to 352, 554 ; 3 Paris, Index, tit. Stemach ; () El. Blum. 306.

2 Bost, 440, 441, and note 6, and aothors {q) 2 Bost, #42.

there referred to. (r) El. Blum. 519; 1, Good, 9, 164 ;
(1) 3 Bell, 272 10 204 ; El, Blum. 319. Quain’s El. 502, 2d ed. 592, 595; 3 Bell,
(k) 1 Good, 259. 2735
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stomach, it being provided in a peculiar manner with nerves, the branches
of the par vagum, (s) and this upper orifice has power of contraction en
the application of unusual stimulus. (¢) The cardiac is liable to the dis-
order cardialzy, (or cadialzia,) which oceasions an impaired appetite, with
a gnawing or burning pain in the stomach or epigastrium, and a tendenc
to faint, and of three varieties, called heart-burn, sinking heart-burn, anﬂ
spuration or black water, or water brash. () The pylorus is an annular
fold consisting, not like the other rugme of the stomach, of merely the
villous, but also of fibres derived from the muscular and nervous coats of
the stomach ; all these connected form a convidal opening or cireular ring
of muscular fibres, which may be compared to a sphincter muscle, at the
termination of the stomach, projecting into the duodenum, and in a man-
ner embraced by it, so as to retain the food until it is in a proper pulpy
and chymous state for being discharged. (1) This lower opening contraets
and relaxes according to the state of the chyme in the stomach, and, as it
were, refuses to relax or pass the food into the duodenum until it has
been properly digested, and sometimes rejects and returns the food with
so much force as to oceasion vomiting. (y)

The coats of the stomach, according to Blumenbach, are four, separated by
the intervention of three others, which are merely cellular. The first
external is the membranous, the second muscular, the third rervows, and
the inferior villous; (z) whilst others divide them into the outer, the
muscular, the nervous, the villous, and the three ceilular coats; (@) and
others state that the stomach is composed of three coats, connected toge-
ther by two lamellze of cellular tissue. (b)) These accounts will be found
not to difler substantially, and are merely verbal. (¢) Dr. Bostock states
that the structure of the stomach may be considered physiologically as
threefold. (d) The muscalar coat is not, like the other museles of the
body, constituted of long straight fibres, but like the heart and bladder
is composed of irregular interlacing fibres, and which obviously serve to
promote the contraction of this organ in every direction, so as to diminish
its size in all its dimensions. (¢) The stomach is lined internally with a
mucous membrane, which appears to be more immediately connected with
its secretions. ( f)

With respect to blood vessels, few parts are more largely supplied with
them than the stomach; (g) and this is essential, since it is well estab-
lished that digestion can only be performed by blood in a peculiar state
being conveyed to the minute arteries of the stomach, after it has received
its proper action in the lungs. (&)

The stomach, it is also suppoesed, is furnished with glands, and from
which indeed it is conceived the gastric juice is seereted, and oozes into
the stomnach; (z) though it has heen observed that such glands have not
been demonstrated. (k) It is said that these glands are small but in great
numbers, especially around the termination of the cesophagus, and near the
cariiac orifice of the stomach. ({)

S wnm 8 —

(=) 3 Bell, 295, 272; EL Blum, 3922, (b) Quain's El, 503 ; G. Smith, 550,
325 ; ¢ Bost, 444, and authorities there (c) ¢ Bost, 440,
referred to ; Waller's Plates, No. 3 and 4, () 1d.

(t) & Bell, 275, 280, note, fe) 1 Bost. 389,

(u) 1 Good, 163, 164; see Copeland's { 1) 2 Bost. 440,
Dict. Prac. Med, tit, Cardialgia, and tit. () 2 Good, 10 ; 2 Bost, 443,

Indigestion. () 1 Bost. 259,
(1) El Blum. 522 ; Quain's El, 302 ; (i) 5 Bell, 286; 2 Bost. 442, 482, 485.
3 Bell, 276; 2 Bost. 444, and note 1.
(u) 5 Bell, 278. (k) 2 Bost. 442, infra; but see id. 482,
(z) EL Blum. 520, 359, 554, 44:5.

(a)} 3 Bell, 975, (1) 3 Eell, 286.
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The stomach is also amply supplied with xerves from each part of the
nervous system, and especially with branches of the par vagum, prin-
cipally over the cardia, whence the great sensitiveness or sensibility of the
stomach, especially of the cardia, and which is so readily affected by all
kinds of stimuli, whether external, as cold, or internal, as food and its own
fluids, or mental; whence also the great and surprising sympathy between
the stomach and most functions of the system to which sympathy are
referable, and the influence of all passions upon the stomach, and the
healthy condition of the stomach upon the tranquillity of the mind. (m)
Its nerves are derived from the stanchii plexus, being an off-set from the
great solar plexus, and from the terminal branches of the two vagus
nerves. (n) It not only partakes of ganglionic nerves with the neigh-
bouring viscera, but it likewise derives another supply of nerves from the
spinal cord, and is distinguished from every other part, except the organs
of sense, by having a pair of cerebral nerves almost entirely devofed to i,
though it is situated at so great a distance from the brain. (o)

The stomach occupies part of the left hypochondriac epigastrie region,
and lies under the margin of the ribs of the left side, and its greatest ex-
tremity on the left side is in contact with the diaphragm, but towards the
right the long edge of the left lobe of the liver is between it and the
diaphragm. (p) DBut its position in situ varies accordingly as it is in a
state of repletion or depletion ; for when empty it is placid and shrivelled,
and hangs into the cavity of the abdomen, its greater curvature inclining
downwards, while the pylorus, being directed upwards, forms, by doubling,
an angle with the duodenum ; but when fufl, the larger curvature is rolled
forwards, so that the pylorus lies more in a line with the duodenumn, while
the cardia on the contrary is folded, as it were, into an angle and closed.(q)
When the stomach is distended with food, a large part of its contents are
below the level of the pylorus, so that it must require a considerable force
of musenlar contraction in the stomach to discharge its contents into the
duodenum, and in which it is probably aided by the diaphragm and the
abdominal muscles. (r) By this happy arrangement, whilst the food is
undergoing the process of complete digestion in the stomach, its pressure
upon and return through the cardia into the csophagus is prevented, as
well as its pressure upon and too hasty discharge through the pylorus.

The arteries, ramifying infinitely upon the cellular membrane and glands
of the stomach in their capillary extremities, secrele that peculiar liquid
termed the Gastric Juice, which is considered to continually ooze from the
inner surface of the stomach, (s) and has been supposed to proceed partly
from such extreme arteries and partly from the glands. (£) But although
it is admitted that that secretion arises from the renovated blood passing
from the lungs very soon after it has been aerated, into and through the ca-
pillary arteries of the stomach, yet the precise manner in which it is created
has not, it is stated, been explained. (u) Dr. Bostack observes, that al-
though the stomach has been supposed to possess glands that secrete the

{m) El. Blum. 320, 321, 527 ; 3 Bell, 442, 482, 485; 1 Good, 18 to 20; 3 Bell's
205: 1 Good, 38; 2 Bost. 440, 441, 443, Auat. 287 ; Cheselden led to this disco-

4t very, and Haller and others establlshed it;
(n) Quain, 504 ; 5 Bell, 205. 1 Good, 18 ; 2 Par. & Fonb. 164, &ec.
(o) 1 Good, 11 ; 2 Bost. 443, (t) Id. excepting 2 Bost. 442.
(r) 3 Bell, 2735 ; Quain’s El. 502, (n) 1 Bost. 258. But more recently
(y) El Blum. 5193 5 Bell, 74 ; € Bost.  these minute vessels have been traced from
445, note 3. the aorta and other smaller arteries near
() 2 Bost. 445, and nete 3. the heart into the stomach., See Quain's

(#) El. Blom. 321 ; 1 Bost, 239 ; 2 1d. ElL 2d ed. 593,
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gastrie juice, yet the existence of any distinet glands for that purpose is
rather mferred from the effects which it is supposed that they praduce
through the intervention of their secretions than from our being able to
demonstrate their existence. (v} In its general composition this fAuid is
analogous to saliva ; it is equally antiseptie, very resolvent, and capable of
again resolving the very milk which it has immediately before coagulated.
It is acid. (x) When pure it is a pellucid mucilaginous liquor, a little
salt and brackish to the taste, like most other sceretions, and having the
power of retarding and completely suspending putrefaction and dissolving
the food.(y) Some experiments have established that the gastric juice
contains water and an animal substance, °° savoneuse et gelatineuse,”
muriate of ammonia, and an earthy matter, similar to what it is said is
found in all animal fluids ; (z) also a little volatile salt, and alarge quan-
tity of a muriatic salt ; and it tastes salt and bitter, and frequently acid.
Dr. Bostock observes, that it is not a little remarkable that when the
gastric juice has been examined, with relation to its chemical properties,
nothing has been detected in it which appears adequate to the eflects we
observe to be produced, and that it seems to resemble saliva, or the
ordinary secretions of the mucous membrane.(a) The two principal
characteristic properties of fgﬂstric juice are its astonishing antiseptic
power of counteracting putrefaction, and of dissolving the toughest and
most rigid substances i vature. (b) In consequence of the first property,
ame, and some other food in the most putrified state, may be eaten with
impunity ; and the introduction of the gastric juice of animals into the
human stomach has sometimes been found a most effeetual remedy in
cases of indigestion from a debilitated stomach ; and it operates externally
as a check to gangrene, and also as a stimulus to indolent uleers : (c)
and as regards the latter property, it is'so powerful a solvent that bones,
and even the handles of clasp kmves, have been found half digested, and
the blades themselves blunted in the stomach and intestines of a man who
had some time previously swallowed them. (d) It has been observed,
that this juice acts by corroding and dissolving the bodies received into the
stomach, and that it is itself at the same time converted into a new fluid
distinct in its properties. (¢) The power of this juice is so great, that it
has been found to ]]m'.n: in part destroyed the stomach itself; but that, it
is said, is only in case the stomach has been previously in a diseased state,
or after death; () and the power of worms in the stomach and alimen-
tary canal to resist the digestive effect of the gastric juice is attributed
to similar previous disease of the stomach, and its incapacity to secrete
gastric juice of full vigour and aetivity. (z) The gastric juice, however,

{v) 2 Bost. 442 ; id. note 7, citing Hal-
ler's El. Phys, xix. 1, 14 ; Bell's Anat.
58. But see 3 Bell's Anat. 286, 287, and
2 Bost. 482, as to the glends.

l;.r} El Blum. 321, 323; 1 Good, 21.
It is upon the coagulating power of the
g:ﬁtric _juice from the surface of the stomach
of a calf that the power of making cheese
depends. A very small piece of what is
termed rennet, not even of the size of a
finger, and which consists of the infusion of a
part of the digestive stomach of a ealf,
which has been well kept in brine fora
fortnight or three weeks, and then dried,
and such small piece cut off and placed in
three or four guarts of milk, will convert
the albuminous part of il into the state of
curd, and which is formed into cheese by

pressing out the more fluid part; 2 Bost,
487, 485 ; EL Blum. 523, 524; 1 Good,
20, 21 ; 2 Bost, 482, nute 1, 485, note 2.

{y) 5 Bell, 287; El Blum, 525, 524;
1 Good, 20, 21 ; 2 Bost, 487, 488,

(=} 2 Bost. 482,483, note 1, 485, nole 2.

() 1d. 484,

(&) 1 Good, 21.

(c) Id.22.

(d) Ld. 25; 2 Bost. 486, 487 ; but yet
the skins of fruit and the fnest fibres of flax
or cotton will not be affected by it, id. ibid.

(&) 5 Bell, 289,

() G. Smith, 52 ; El. Blum. 525, 324;
1 Good, 24, 25: 3 Bell, 289, 200 ; 2 Par.
& Fonb. 166, 167 ; 2 Bost. 479; end of
note 6, o16.

(g) 1 Good, 25, 553, 554.
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it seems, will only act upon dead substances, and not upon living animals
introduced into the stomach, and which may account for the presence of
living animals in the stomach and intestines even of healthy persons. (h)
The professors Tiedemann and Gmelin, from their recent experiments and
abservations upon the dog and horse, collected, that not only the quan-
tity but the nature of the gastric juice secreted by their stomachs is con-
siderably aftected by the vital actions of the part, either as excited by
food, or even by mechanical irritation, and that in this latter state it
always exhibits acid properties, and contains the muriatic and ascetic
acids in their uncombined state ; and they conceive that the acetic acid is
always present in gastric juice ; and to this is referred the luctio acid,
which has been said to have been detected in the stomach. (i) They
further conclude, that the obvious result of their experiments is, that the
digestion in the stomach consists in its solution in the gastrie juice, and
that by this agent all kinds of food, both those that consist of single
proximate principles, and those that are composed of various principles,
are dissolved ; that water alone, at the temperature of the mammalia,
is capable of dissolving many of the articles employed in diet; and a
considerable number of the substances which are so soluble in water are
o in muriatic acid, acetic acid, at an elevated temperature, and to these
the principal part of the effect is ascribed ; and Dr. Bostock has sanc-
tioned those opinions with his concurrence. (&)
It has been supposed that the quantity of this fluid thus secreted is
enerally about a pound in every twenty-four hours ; but that the quantity
mn health, and still more in disease, varies very considerably, according to
the demand of the system, or the state of the stomach itself, () The
quantity also greatly depends upon and is affected by the state of the
nervous system ; so that according to its excitement or depression the fluid
appears to be produced in greater or less quantity, the functions of the
stomach being proportionably depressed, or even entirely suspended. (m)

Digestion may be defined to be that operation which converts the
aliment, mixed of solids and liquids of various kinds and saliva, from its
original masticated state, first into chyme and then into chyle, and sepa-
rating and absorbing the nutritious parts of the latter, and carrying off
the useless parts by evacuation. By proper mastication and trituration,
and the union of the saliva with the food in the mouth, the latter is pre-
pared for the more ready action of the stomach upon it. In the stomach
the first of change, and probably the most material, is performed, and
which, by the succession of actions, fits the nutritious matter for being
received into the circulation of the fluids of the living body assimilated
with the blood, and for becoming component parts of the animal ; for in
the stomach the gastric juice, acting on this pulpy mass, quickly dissolves
the digestible parts, and entering into union with it produces a new
mixture called Chynie, which is termed a thick or viscid and turbid fluid.
The mass has then changed its sensible and chemical properties, though
by means not as yet satisiactortly accounted for. It has suffered the full
action of the stomach, and by its gradual and successive muscular action
it 15 sent into the duodenum. The food has been thus converted into

chyme by the operation of the gastric fluid, by an operation peculiarly

—— —

(h) 2 Par. & Fonb, 164, 165; 2 Bost. (k) Id. 563 ; 3 Bost. 426,428, 452,
216, 517. (0 1 Good, 20.

(i) Reserches Experimentals sur la Di- (m) 2 Bost. 403.
gestion Traduites par Jourdan, vol. i. p. {n) See Copeland’s Dict. Prac, Med. tit.
166, 167; and sce 3 Bost, 426, and Dr.  Indigestion,
Prout’s Observations in Ann. Phil. vol. 13,
P 406,
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animal, a process of life. The contents of the stomach consist of air,
(partly swallowed, partly extricated by chemical change, but still more
in all probability by the heat,) and of chyme, and of a grosser part, in-
capable of becoming nutritious, and the separation of which from the
chyme is afterwards accomplished by the subsequent action of the canal.
Now the stomach being stimulated by fulness, by Hatus, and still more
by the peculiar irritation of the food prepared by digestion, the muscular
coat of the stomach is brought into action, and its contents are delivered
into the duodenum, (0} We have perceived that digestion is principally
performed by the gastric juice. The food, when properly chewed and
deglutinized by the saliva, is, when carried into the stomach, dissolved by
the gastric juice, and converted into the pultaceous chyme, so that most
kinds of ingesta lose their specific qualities, and are defended from the
usual chemical changes to which they are liable, such as putridity, ran-
cidity, &c., and acquire fresh properties preparatory to ehylification in the
smaller intestines, and have become neither acid nor alkaline. (p) It is
further established that digestion depends in some degree on the nervous
function, or at least is one that depends upon the immediate and direct
agency of the nerves. ()

It 1s further supposed that the important function of digestion is as-
sisted by various accessary circumstances ; such as, amongst others, the
peristallic motion (ov more properly the vermiculur) of the muscular fibres
of the stomach, (r) which, being constant and undulatory, agitates and
subdues the pultaceous mass of food and drives the thoroughly dissolved
portions downwards, whilst those portions which are not completely sub-
acted are repelled from the pylorus by an antiperistaltic motion. (s) The
vermicular motion of the stomach is that alternate contraction and relaxa-
tion of the muscular fibres, by means of which its different parts are suc-
cessively brought into action. This motion is evidently intended fo furn
over and mix all the parts of the alimentary mass intimately together, and
to apply each portion in succession to the surface of the stomach, so as to
bring it into contact with the gastrie juice; (¢) though, as we shall pre-
sently see, the fresh food is ]-iuft distinet from that previously received. ()
"T'his motion is principally produced by the contraction of the circular or
transverse fibres, while it is probable that the longitudinal fibres have
more effect in propellmg the contents of the stomach from the eardia to
the pylorus. (r) We have seen that the contraction of the diaphragm in
inspiration, and the return of that organ to its quiescent position, perpe-
tually presses upon the viscera of the abdomen, and materially assists in
digestion. (y) The other aids commonly enumerated are, firsf, that the
muscular tunic of the stomach acts upon the food by a slight contraction
of its fibres, and which, in comnection with a certain degree of pressure,
derived from the surrounding organs, produces, so far as this cause ope-
rates, a mechanical resolution ; and, secondly, that the iligh temperature
of mankind in the stomach (about 100) produces a concoctive resolu-
tion. (z) In this mamner the masticated nmll moistened food is converted
into chyme, after which it passes into the duodenum and becomes mixed
with secretions, (viz., pancreatic juice and bile,) poured into that organ
from the pancreas, the liver and the duodenum itself, and is there con-

(o) 3 Bell, 200, (t) 2 Bost, 492,

(p) El Blum. 321 ; 3 Bell, 290, 291. (1) Post, 189, n. (i), 190.
(q) 2 Bost. 519. {z) 2 Bost. 492,

(r) 2 Id. 442, () Ante, 111,

(s) EL. Blum, 521, 322; 3 Bell, 278, (3} 1 Good, 16, 25, 26; EL Blum. 322;
291, 292, 3 Bell, 201, 202,
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verted into chyle. (a) The nerves, viz., the par vagum, have also influence
on digestion; for if divided in the neck, (though net so if elsewhere,) it
has been found that the formation of chyme was either very imperfeet or
quite prevented. (&)

It was formerly supposed that fermentation and ¢rituration (rubbing to

owder) were the causes of digestion; but that doetrine is now exploded,
and it is established that there are no signs of fermentation when digestion
is perfect, and that it is completed, although the parts of the food be kept
separate from each other. (c)

During health the stomach does not transmit the digestible food hefore
it has been converted into a pulp. The difference of the various deserip-
tions of food must therefore evidently cause a difference in the period ne-
cessary for complete digestion ; and hence in all probability the great im-
portance that persons of weak digestion should partake principally of light
and readily digested food, and be very careful well to masticate each
morsel. The time of digestion will also vary according to the quantity
of the ingesta, and the more or less complete previous mastication and the
strength of the digestive powers. It may, however, be stated generally
that the chyme gradually passes the pylorus between three or six hours after
the meal;(d) after the expiration of which, it is conveyed with rather a
sudden impulse into the p}r?m'ic extremity of the stomach, where the pro-
cess of chymification is completed. (¢) DBut the digestive process :]Ionsa
not go on equally through the whole mass of food, but takes place chiefly
where the food 1s in contact with the stomach, and prm:ecn?s gradmﬂ]}r
from the surface to the centre of the mass, so that the food at the centre
is entirely different from that at the surface, and as soon as a portion is
reduced to a homogeneous consistence, it passes into the duodenum, with-
out waiting till the same change has pervaded the whole. ( f) The car-
diac portion of the stomach is the chief seat of the process; and when a
part of the food has been tolerably digested, 1t passes along the large cur-
vature to the pyloric portion, where the process is completed. (2)

Digestion is commonly supposed to take place in the stomach alone ;
but this is an erroneous view, though the stomach may be regarded as the
chief link in the great assoeiate chain. In the stomach the food is only
broken down into the pultaceous mass called chyme, and thus converted
into the mixed principles of oil, gelatine and sugar, and little else; for
though we have some traces of animalization, they are rudiments, and
nothing more; yet this, which is the first, is the most important stage of
digestion, and its perfection depends upon the vital power. Where that
is small or enfeebled, the process of cﬂymiﬁcntimi is necessarily impaired
or interrupted. If the remarkable machinery of the stomach, which finds
no paralle]]), not only without the body, but in any other part thereof, is
disturbed or impeded in its operation, its fluids are then poured forth too
sparingly or too inconditely. (4)

Besides the portions of air swallowed, gas is created in the stomach,
containing besides azote and carbonic acid gas, oxygen, and very little
hydrogen ; while the gas of the small intestines contains, besides the two
former gases, no oxygzen, but abundance of hydrogen; and the gas of the
large intestines has less hydrogen and carbonic acid, and likewise no

?t} 1 Good, 16. { f) Prout ‘on Digestion, in Annals of

Iy Id. 26; El Blum. 327. Philos, 1819; El. Blum. 325, 3524; 1
(c) El. Blum. 325; 1 Good, 17, 18; Good, 27; 2 Bost. 479, note 6, and post.

3 Bell, 277, 288, 269; 2 Bost. 490, (g} EL Blum. 324; 1 Good, 27; 3 Bell,

(d) El. Blum. 522: 3 Rell, 201, 202, 201.
(e) 2 Bell, 291; 2 Paris & Fonb. 171, (1) 1 Good, 192,
174,
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oxygen. Little or no gas is found in the stomach during chymification. (3)
The gases are pmhnhl:,.r disengaged from the contents of the canal; but it
is supposed that the canal itself’ often secretes gaseous fluids ; for mental
emotion will suddenly cause extreme discharges of air from the stomach,
and the intestines swell with wind. (k)

We have already stated that the food acted upon in the stomach b
gastric juice, and the peristaltic contractions of the stomach, is mmplyte'iy
changed in its properties, and is converted into ehyme. This is not always
of the same quality, its properties depending very much upon the nature
of the food. The general result is that all the animal principles, except
liquid albumen, undergo a total change in their elementary constitution
during chymification, and which change generally consists in their being
made to approach nearer or assimilate in their nature to albumen. (f)
The chyme, whilst in the qtoma:,]n, and before it has been affectad in the
duodenum by the pancreatic juice and bile, is a greyish pultaceous turbid
mass, (m) and the chyme thus formed has undergone an animal process,
hecmm:lg neither acid nor alkaline. (r) DBut Dr. Bostock has supposed
that the generation of acid in the stomach is a necessary part of the di-
gestive process, and contributes in some way to the formation of
chyme. (o)

It has been further considered that the more recently supplied food is
always kept distinct from that previously received into the stomach, and
that the former is in the centre of the latter, and the food is naturally
more digested the nearer it is in contact with the inner surface of the
stomach, whilst it is the least digested in the small curvature, and more
digested at the larger end, and still more in the middle of the great cur-
vature. The state of the food in the cardiac differs from that in the
pylorie ]‘anrnrtl.i."m,I in the latter it is more completely {llhested and more
uniform in its consistence ; it is also more compact and dry in this part. Tt
appears that the act of digestion is principally performed at the large end
of the stomach ; that tl'uz mass is gradually moved forwards to the small
end, becoming more digested as it advances, and we may therefore pre-
sume that the seeretion of the gastric juice principally goes on at the large
extremity, and that its chemical action on the aliment takes place in that
part whence it is slﬂw]jl; propelled to the pylorus. It is accordingly the
areat end of the stomach, which is found to be digested after death, by

ﬂ - - - - "
the action of the gastric jnice upon it. (p)

When, from the circumstance of a great quantity of food having been
successively and rapidly received into the stomach, it has become greatly
extended, the two orifices are drawn horizontally upon each other and
upon the cesophagus and duodenum, so that sometimes a ditliculty is pro-
duced of the stomach discharging its contents when greatly distended,
the orifices being in a great measure turned from the cesophagus and
duodenum, (g) Hence the inexpediency of taking too much food at a
time, which may, until the discharge through the pylorus into the duode-
num has gradually relieved the stomach, produce at least a temporary

Inconvenience.

(i) El. Blum. 356, where see the cal-

culations ; see also 2 Bost, 490,
(k) Ll Blom. 338.
(1) 1 Good, 16, 98; 3 Bell, 288, 289,
257 ; 2 Bost. 480, 481, 518.
{m) 3 Bell, 210, 269, 201, 205,
) 2 Bell, 291, 296.
Eu} 2 Bost, 491 ; and see 3 Bost. 426,

428, 432, as 1o the presence in the stomach
and in gasiric juice of ascetic acid, and
muriatic_ acid n the secretions of the
stomach.

{p) Dr. Philip, Ing. Ch. Lecl. 140,
155; 2 Magendic, Phys. 81, 82; 2 Bost.
479, nole 6, 518,

{g) 3 Bell, 274,




DIGESTION.

It frequently is necessary to ascertain, in cases of death under suspi-
cious cireumstances, whether it is attributable to poison, and it will be
essential to describe after dissection the difference in the appearance of
the stomach in case of death by natural means, and in those of death oe-
casioned by poison. The action of corrosive poison will, on dissection in

gral, be seen in the inflamed state of the villous coat of the stomach, (r)
ﬁ'e]te observations and plates in Dr. Christison’s work, taken from actual sto-
mach sinflamed by different poisons, and the one of a deep red, and the
other green, are exceedingly illustrative, and will, in the second part, be
fully examined. Dr. G. Smith observes that, with regard to the stomach,
where death has occurred from sudden affection of that organ, we may or
may not meet with conclusive appearances ; for sickness must, in the great
majority of instances, in which this organ has been the seat of disease,
precede dissolution, a cireumstance that necessarily takes the ease from
among those of a criminal nature ; and he says that we are indebted to Dr.
Hunter and Dr. Yellowly and others for a caution as to certain appear-
ance in the stomach of persons who have died by violence, or sué’dcnly
in the healthy state ; and it appears from their observations that the gastric
juice in sucrl' cases may even dissolve the substanee of the stomach, and
that great vascularity, liable to be construed into inflammmation, and to be
eonsidered in some cases as the consequence of deleterious ingesta, iz ge-
nerally found in such cases. (s) In case of death from corrosive poisons,
besides other symptoms in examining the intertor of the cesophagus and
stomach, the following appearance will generally be presented. The parts
over which the poison has passed will be fourd more or less excoriated,
if the texture be not destroyed. In the stomach and sequent intescines
there are generally marks of the most violent inflammation, indicated by
destruction of the villous coat, and even extending to gangrenous spots
and eschars, nay, frequently to perforations. In various parts of the in-
testinal canal constrictions also are found, and ulceration is often observed.
in the colon. Separation of the coats of the intestines likewise takes
E]ace, and this circumstance has been considered conclusive. But cases

ave occurred in which detachment of the villous coat of the stomach and
intestines has taken place, without the slighest ground to suspect the ad-
ministration of poison. (f) On the other hand, it is often the case, where
a small quantity of corrosive poison has been swallowed, or wheré the
greater part has been rejected by vomiting, that there are no distinct
traces of it until the examination of the larger intestines. (u) As to nar-
cotic poisons, which affect the system, especially the nervous system,
with torpor or stupor, such as landanum, prusic acid, &c., they do not
seem to act upon the structure of the parts to which they have been ap-
plied, but destroy by absorption, and will not be nhacrvej on the exami-
nation of the coats of the stomach. (r) :

The Stomach, even when in a healthy state, is subject to irregular per-
formances of its function. Sometimes there is a peculiar sensation in the
stomach, called Nausea, which frequently exists alone, and does not ter-
minate in actual vomiting. This is excited by disgust even at the sight

{r} 2 Paris & Fonb. 163, 164, 175, 176, 164
230, 303. {u) Id. 7.

5) G. Bmith, For. M. 52, 549, 550 ; (1) G. Smith, 75, 74; 2 Paris & Fonb,
2 Paris & Fonb, 16% to 182, some valuable 593,
observations ; 3 Paris & Fonb. 61 to 63; (y) Bee in general, Copl. Dicl. tit. Di-
Beek's Med. Jur. 368, 376. geslive Canal, 539,

(t) G. Smith, 71, 72 ; , 2 Paris & Foub,
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or smell of eertain articles, or in pain, by sympathy of the stomach with
other organs not in health, or by general derangement or disease of the
stomach, or by turning round or swinging, or very generally from the
motion of a ship, and from the latter cause, it has been supposed, takes
its name (7. e. vave, navis, a ship). During nausea the pulse is small,
the temperature low, and the head giddy, and a large quantity of fluid
is seereted. (z) It is accompanied by a general disturbanee of the different
functions of the body, as well as a diminution of the powers of the mus-
cular and nervous systems, and when it is continued for any length of
time, it produces an effort to vomit, (a) whilst Refching is an inefiectual
or interrupted effort to vomit. ()

When nausea inereases to a considerable extent, it usually terminates in
vomiting 3 (d) this, however, ensues in other cases. Vomiting is a re-
jection and returning of the food, and ensizes when there 15 an unusual
or unnatural irritation in the stomach, or when it is violently stimulated
or opposed in its natural course of action ; and the motion becomes in-
verted, and l]rawing, by sympathy, other muscles to its aid, the contents
of the stomach are evacuated by vomiting, which consists in an inversion
of the peristaltic motion of the stomach, beginning at the pylorus and
pmccm}ing to the cardiac wsophageal end, by which the contents are
carried back into the cesophagus, and finally rejected from the mouth.
Although the action commences in the muscular libres of the stomach
itself, it is promoted by the co-operation of the muscles of the abdomen
and the diaphragm, which contribute very considerably to the ultimate
mechanical effect. (¢) This may occur, first, where the food takes changes
inconsistent with healthy digestion ; or, secondly, when solid matters lodge
in the stomach, and the pyloric fibres refuse the necessary relaxation, and
throw back the food; or, thirdly, when secretions of the duodenum pass
mto the stomach through the pylorus, or when unusual actions ave pro-
pelled backwards upon the stomach, from the upper portion of the eanal ;
or, fourthly, where emetics are taken, which act as unusual stimuli; or,
Jifthly, when there is inflammation in the stomach, which, from giving
areater sensibility, produces the same effect with more violent stimuli ; or,
sixthly, when the coats of the stomach are corroded or ulcerated. (f)
To these have been added, seventhly, certain irritation :lp]:rliml to various
parts of the body, more or less remote from the stomach, but connected
with it either by the intervention of the nerves, or in some way which
cannot as yet be satisfactorily explained, although their operation is con-
stantly observed. ‘Amongst these may be enumerated certain affections
of the brain, the motion of a vessel at sea (which has of late been at-
tributed to a change in the distribution of the blood, the descending
motion of the vessel tending to cause an accumulation of blood in the
brain(g) ) ; certain visible impressions upon the retina ; peculiar flavours
and odours; certain medical agents when applied to offer parts of the
body, as to the fauces, the rectum, or even to the external surface ; cal-
culi in the kidneys, and hernia of any part of the intestinal canal; and,
eighthly, to mental impressions of warious kinds, depending altogether or
in a degree upon asscciation, (k) In all these cases vomiting may be

produced. (2)

(z) EL Blum. 527 ; 1 Good, 180 ; Copl. (¢) 2 Bost. 5531, n. 4, where the disputes
Dict. tit. Digestive Canal, 539, upon this subject are stated.

(a) 2 Bost. 551. (f) 2 Bell, 278, 282,

(h) 1 Good, 180, 181. (2) 2 Bost, 535 ; and Dr. Wollast. Phil.

(¢) See in general, Copl. Dict, tit. Di-  Trans. for A. D, 1818 ; Copl. Dict, tit. Ii-
gestive Canal, 559, 540, and tit, Vomiting,  gestive Canal, 539, 340; sapra.

{d) El. Blum, $27 ; 1 Good, 177 to 188 ; () 2 Bost. 535.
2 Bost, 531, (i} 3 Bell, 282, 278.
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In these cases the stomach, diaphragm, and abdominal muscles have
been usually considered as concurring i the rejection and expulsion of
the food, though it has been disputed that the diaphragm is concerned. (k)
Dr. Hall, in his recent publication, has argued that there is no connec-
tion between the act of vomiting and the state of the organs of respira-
tion, and that the diaphragm is passive in the operation, and the larynx
is closed, and hence he concludes that vomiting is a modification of ex-
piration, or that the muscles of expiration, by a sudden and violent con-
traction, press upon the contents of the stomach, and propel them through
the cesophagus. (I) But Dr. Bostock observes, that though this view ot
the meuglanism of vomiting is correct, provided we add a previous ste
of a sudden and violent inspiration, yet that this mechanical action woul
be incapable of producing vomiting, were not the state of nausea pre-
viously induced on the stomach itself, which primarily affects the mus-
eular fibres of the stomach, probably through the intervention of the
nerves. (m) Itis clear that the nerves are concerned in vomiting, because
if the par vagum nerve be divided, although there may exist nausea, no
vomiting will ensue. (1)

It has been observed, that the full action of vomiting is preceded by
inspiration, which seems a provision against the violent excitement of the
glottis, and the danger of suffocation from the acrid matter of the sto-
mach entering the windpipe, for by this means the expiration and con-
vulsive cough accompanying or immediately following the action of vo-
miting, frees the larynx from the ejected matter of the stomach. (o)

Vomiting is to be carefully avoided by all practical means in certain
cases, as when the cesophagus or trachea have been wounded, or are
uleerated or injured by disease, or there is danger of rupture of some
blood vessel. In other cases it may be useful, and is frequently resorted
to as a remedial process. (p)

The contents of the stomach consist partly of air, and the residue of
the chyme ; such air is partly extricated by chemiecal change, but still
more in all probability by the heat, and this, in the ordinary process of
digestion, is carried into the duodenum, and sometimes through the whole
channel of the intestines, without being perceptible in such its passage. (g)
But from hurried deglutition and want of proper timely suppression, or
from habitual indulgence, the air may be abruptly e:-:pellmﬁ as either
upwards by the vulgar process called belching, or by another still more
offensive crepitus, each of which (excepting in certain positive infirmities),
may by due care be avoided. The results may, however, be sometimes
attributed to discases classed under the term limonis flatus or fatulency,
which may appear either as a rumbling of the bowels, or eructation
(be]chingg, or crepitus, the latter being a rejection of wind downwards.(r)

The other more decided diseases or disorders of the stomach are so
multifarious that it will be preferable to suspend the consideration of them
until we examine diseases and their treatment in general. (/) Dyspepsia
or indigestion (the very converse of its due function, digestiuni seems
one of the most extensive disorders that affect this organ, (¥) Inflam-

(k) El, Blom. 526 ; 5 Bell, 282 to 285;
1 Good, 10 to 12 ; 2 Bost, 531, 5335, n. 6.

(1) Dr. M. Hall on the mechanism of the
n:lnfwm'ltillg, Quart, Journ, .]'ul:,.r, A D,
1828, p. 388 ; and see 2 Bost. 533,

(m) 2 Bost. 533, note 6.

(n) Id. 551, 532, note 4.

(o) 5 Bell, 284,
53‘{11} 1 Good, 117 to 188; 3 Par. & Fonb,

(g) 3 Bell, 290 ; 1 Good, 170.

(r) 1 Good, 170 to 177 ; and post,

(=) See in general, Copl. Dict. tit. Di-
arrhoea, 522 te 536, and tit. Digestive
Canal, 536 to 536, where see the eolour of
the stomach in health and disease,

(t) Post, part ii.

{u) See 1 Good, 27, 188 to 218; Dr.
Johnson on Indigestion, 11, 30, 32, 34, 38,
3?!

O
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mation is another dangerous affection. (x) The change in the seeretions

of the tongue and fances, from disorder of the stomach, is not, it has

been m:ggnstcﬂ consequence of an influence communicated alung the
whole continuous surface, but has its origin in the natural constitution of
the parts, a connection which nature has established between the stomach
and the tongue, and between the appetite and the necessity of the system,
The state of the tongue, the loose or viscid secretion of the throat and
lauces, even the secretion of the saliva, the irritability of the larynx, are
influenced by the stomach. The more permanent and demonstrable effects
on the tongue are principally attended to, which perhaps is the reason
that we only know by this that the stomach is disordered, but not how it
is effccted. (y) It has been well observed, that the sympathy of the
stomach with the rest of the intestinal eanal, the connection of the head
and stomach in their aflections, the effect of the disorder of the stomach
on the action of the vascular system and of the skin, and the strict con-
sent and dependency between the stomach and diaphragm and lungs, and
in a particular mamner with the womb, testicles, &c.; and again the
connection of the stomach with the mnimal economy as’ a whole, are
matters of the most serious importance to be kept 111 view by every
member of the medieal profession. (z)

The injuries to the stomach are those which ereate indigestion, (a) or by
poisons mtroduced therein, (#) wounds, (¢) or ruptures, which may be
oceasioned by violent vmniting, or by disorder. (d}) A blow on the region
of the stomach, will sometimes immediately occasion death (¢)

Whilst thus considering the organ of the stomach, and the funetion of
digestion, we may here with propriety notice the two appetites of Hunger
and Thirst, and the due modes of satisfying them.

Hunger is a sense with which mankind, and indeed all animals, are en-
dowed, as a monitor and stimulant to receive aliment when essential for
the necessary supply of' nourishment, and its dependence on the general
state of the body. (f) It is the impulse to supply fresh elementary
particles for the formation of new blood and materials in the room of
those which are constantly wasting. (g) Various opinions have existed as
to the seat or cause of hunger, but the better opinion seems to be, that

it is a sensation prineipally occasioned by the contracted state of‘ the

empty stomach, because hunger ceases immediately the stomach has been
filled, and consequently some hours before the digested food can have
become chyle, and muech longer before the same has passed into the
thoracic duet, or become intermixed with the blood, or has really as-
sisted in renovating the system, %J&] We are stimulated to take food by
two eircumstaiices, on the one hand by the uneasy sensation of hunger,
and on the other the anticipation of satiating the appetite and the relish
of the palate. The latter certainly assist, and high seasoning and delica-
cies will excite the appetite even when the stomach is full, (i) Some insist
that hunger is not to hc: aseribed to any mechanical frietion of the coats

=

() @ Good, 502,

() 8 Bell, 293,

(£) Id.

{u) See in general,” Copl. Diet. tir. Di-
gestive Canal, 536 ; and (it, Imlignﬂiuu,

(&) 2 Par. & Fonb. 165, 230, @54, 274,
295, 357, 365 ; 5id. 61, 683; sce the il-

{¢) Coop. Dict. tit. Wounds, 1202,

{d) 3 Par. & Fonb. 63, 64.

I:,'c} 2 Par. & Fonb. 174

(35 Bell, 292.

I: ¥ El Blum, 20,

(i) Id. 299; and see the different opi-
nivns, and their errors, observed wpon, El

lustrations of the effect of different poisons

on the stomach, Dr. Christisen on Polsons,
and plates.

Blum. 294 to 312 ; and 5 Eell, 292, 205;
1 (ood, 151, 154.
(i) 3 Bell, 29%.
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or sides of the stomach rubbing against each other when in an empty
gtate, nor to the chemical action of the gastric juice, nor to the effect of
‘atmospheric pressure upon the body, as sometimes supposed, but that it
ia a specific sensation produced upon the werves connected with the
stomach, in the same manner as the organs of sense have their appropriate
perves, each of them adapted to the peculiar percegltiuns of the organ. (k)
They observe, however, that it is not improbable that the action upon the
nerves may be in some way affected through the intervention of the
gastric juice ; (Z) and the sensation of hunger, as well as thirst, has been
attributed to an uneasy feeling produced by a peeuliar condition of certain
secreting organs, and which vneasiness is almost immediately removed by
a change in the condition of these organs, and that they probably depend
upon the state of the mucous membrane which lines the stomach and
fauces, which is removed by the reception of food and drink. (m) The
effect of habit in modifying the sensation of hunger and appetite, is con-
siderable, and mest individuals are much more influenced by habit than
by the actual calls of hunger in the reception of food, both as to the time
of taking it, as to the nature of the food, and upon the influence of eating
upon the social feelings. ()

- Morlid appetite is a disease of various descriptions, either deficient, or
anorexia or loss of appetite, or excessive, termed bulima or bulimia, (from
Be Aipog, or it may be depraved; to which may be added heart-burn,
flatulency, sickness, and indigestion; all of which we shall hereafter con-
sider. (¢) Morbid craving may proceed from many causes, and a tape
worm has occasioned bulimia or excess of hunger,) causing incessant

appetite. ()

* Thirst is considered as seated in the tongue, fauces, cesophagus, and
stomach, or, according to some, it depends on the state of the mouth and
fauces only, and upon the temporary deficiency of the mucous secretions
of those parts. (7) Dut as thirst is only momentarily assuaged by wetting
the mouth and throat, because they presently becomne dry again, and fluids
must be swallowed to be effectual, so that they may be absorbed and the
part thus preserved moist by constant secretion; (r) it should seem that
Fhe stomach is concerned in thirst as well as hunger, and as in the case of
hunger so in thirst it consists in a peculiar action on a certain set of nerves
ﬁsuﬁ]g from the effect of an appropriate stimulus. (s) Thirst, therefore,
depends on the state of the secretions which bedew these parts, and arises
either from a deficieney of secretion, or from an unusual acrid state of it.
Like hunger, it would appear to be placed as a monitor, calling for the
dilution of the fluids by drink when they have been exhausted by the
fatigue of the body :mg by perspiration, or when the contents of the
stomach require to be made more fluid, the more easily to suffer the
necessary changes of digestion. () Violent passions also frc?ueml}r induce
thirst ; and rage or terror dry up the mnutﬁ and throat, and ecause violent
thirst. () The desire for drinking may become diseased and morbid, as
either excessive or impaired variations from a state of health, which we

(k) M. Magendie, Phy, vol. ii. p. 24; and see post.
Dict, de Sciend, Med. vol.ix, p.570, it.  (p) 3 Bell, 292 ; Copl. Diet, tit, Diges-
Digestion ; Soemmering, vol, vi. p. 225, tive Canal, 538.

8 149 ; 2 Bost, 528, 529, {q) El. Blom. 294, 500; 1 Goed, 134,
[} 2 Bost. 530, 155 : 2 Bost. 530 ; 3 Bost. 176, 177.
m) 3 Bost, 177, {r) El Blum. 300.
n) Id. 177, 178. (5) 2 Bost. 350.

) 1 Good, 142 to 217 ; Copl, Dict. tit. (1) 3 Bell, 292 ; EL Elum. 294 ; 2 Boat,
Digestive Canal, 537, 538 ; and tit. Absti- 530,
neénce, 26; and tit. Appetite, id, 107, 110; (u) EL Blom, 294, 500,
o2
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will hereafter more particularly consider.(x) Dr. Copland observes, that
thirst has been imputed to irritations or inflammatory actions, but although
it is certainly a symptom of this and other diseases of the stomach, and
the rest of the digestive tube, it likewise arises from diminished exha-
lation and secretion in the pharynx and fauces; from the rapid discharge
of the aqueous parts of the blood by the surfaces or kidneys ; and from
the superabundance of saline particles in the serum. ()

Victuals may import as well liquid as solid food, and is the most com-
prehensive term. (z) Man is omnivorous, i. e. capable of living on all
deseriptions of food, animal as well as vegetable, not being absolutely
poisonous or detrimental; and by habit he may become enabled to live
on one alone. (¢) With respect to the nature and quantity of food and
drink to be taken, they are most important to be considered with regard
to health, especially when the orcans of digestion are weak or disor-
dered ; and although the healthy subject need not be very particular in
his study of the nature, selection, or extent of the nourishment he is to
take © nam sanis omne sammm,” yet excesses and irregularities will either
immediately, or in the course of time gradually induce diseases, under-
mining the constitution and occasioning most distressing pains and con-
sequences. (b)) As to the nature and extent of the food and drink to be
taken, and the times when, they have occupied much of the attention of
authors on physiology,(c) and of the most judicious and zealous phy-
sicians, surgeons, and other medical practitioners, who should, in cases of
disease, or of serious injuries, bestow a part of their time and attention in
directing the kinds and quantities of nutriment to be taken by the patient
whilst under their care, and for want of which their remedial measures
would be frequently counteracted or neutralized. (d) The stomach and
intestines of man assimilate him, in regard to the nature of his diet, more
to the herbivorous than to the carnivorous animals, and yet we find, as
a matter of fact, that either kind of diet is perfectly competent to his
nutrition and support, and that probably the best state of health and
vigour is procured by a due admixture of the two classes of suhstanmi:;:?
and to which may be added a frequent change of every description of food,
thereby habituating the stomach to every description of nourishment.
Unwholesome food contaminatés the chyle and the circulating and secret-
ing fluids, and ultimately occasions co-existent disease of several vis-
cera. (f) We will fully consider the subject when examining the cir-
cumstance essential to the continuance of health. (g) It will here suffice
to observe, that such is the necessity for fresh food that a healthy person
cannot abstain from it a whole day without great prostration of strength,
nor scarcely beyond two or three days, at the utmost eight days, without
danger of life. (#)  DBur, with respect to drink, it has been observed, that

Post, part ii ; 1 Good, 131 to 141,

_{I%
(y) Copl. Dict tit. Digestive Canal, 538.

most able and Jjustly celebrated physicians,
that, independently of the immmediate ef-

(=) On a motion for & new trial in o cause
tried ar Kingston, on the Home Circuit,
under the Game Act, 5§ Aon. ¢. 14, 5. 2,
Lord Ellenborough and the other Judges,
after a full il.ujuir:,r into the import of the
term victuals, held, that a person who merely
kept what is valgarly called a gin shop, was
a victualler, ﬂlt!lul.lgll he never provided any
solid food.

(a) El. Blam.295 10 313,

() See Johnson on Indigestion, 76 to 88,

(c) EL Blum. 234 10 512; 35 Bell, 272,
987, 288; 1 Good, 16; Copl. Dict. tit,
Blood, 187, 196, 198 ; id. Disease, 566 to
568,

(d) It has been observed by one of the

fects of careful dircetions in this respect,
the kind attention of the practitioner to the
diet of the patient, would be to him grate-
ful, and insure cowposure ; see also Copls
Dict. 406, 535, 557,

(e} 2 Bost. 460,

{.f ) Copl. Diet. tit. Disease, 598,

(g) See post.

(h) EL Blam, 94, 265, 501, 302, where
see some interesting instances of men living
even longer. Tt will beobserved thatin some
fevers and other disorders iittle ‘or no food
iz received, and Adticuz, whilst affected by
fever, having resolved to die by absti-
nence, actually invelumtarily thereby cured
the fever.
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although ¢hirst is a violent desire, drink appears not very necessary to life
and health, and that some individuals have lived in perfect health and
strength without tasting liguids. (z) In general, however, the torment of
thirst increases until drink is procured or moisture applied to the surface
or imbibed, and inflammation of the mouth and throat and intense fever
at length eusue;qc} whilst in the absence of any food a moderate supply
of flud, especially water, lengthens life considerably. (!) In abstinence
equally great imbecility of mind takes place as of body. (m)

—=gli—

At the Pylorus, (the lower orifice of the stomach,) the wfestinal canal,
(otherwise intestines, bowels, or guts,) commences and extends to and
terminates with the anus. In the adult human subject it is from thirty to
thirty-five feet in length, (o) but the entire length considerably varies in
different persons, especially in that part called the small intestines, and
without any proportional difference in the stature of the body; and in
infants they are generally, in comparison, double the length than in man-
hood, although, upon the whole, they considerably increase in growth to
their ultimate full development of the body.(p) The small intestines are
usually twenty-six feet long, or from four to five times the length of the
body ; and the large intestines only one length of the body, or only about
six feet.(g) In various animals, and in man, it has been wisely ordained
that the length of the intestines shall accord with the nature of the food
on which they subsist, If the food be entively or principally animal it is
the sooner assimilated and adapted to the recruiting and nourishment of
the system, and the eanal is in general shorter, whilst in those animals
that feed on herbs it is proportionably long, and man being emnivorous
the intestines are of an intermediate length, so that all the nourishing
particles of the food may be the better perfected into chyle and separated
and absorbed, and the residue passed off as waste at the lower extremity.
The intestinal canal is coiled on itself, so as to form folds or convolutions,
and is divisible into two parts, differing in size and situation as well as
external conformation ; the division between them being moreover marked
by a peculiar valvular structure, which in general prevents a reflux of the
ingesta after they have passed beyond the ileum.(r) The part of the
canal between the pylorus and the valve is called the small intestines, and
the remainder thence onward to the anus the large intestines. (s) Beside
these, and contributory to the function of digestion, and for the purpose of
carrying ofl’ the waste of fluid matter, there are several other organs which
surround the intestinal canal, or are near thereto, and are connected with
it ina pecoliar manner, such as the Liver and gall bladder, the Pancreas,
the Spleen, and the Kidneys, &c. (¢)

The number of the coats or tunics of the whole intestinal canal are the same
as those of the stomach. () The external, excepting in a portion of the
duodenum, is a continuation of that part of the peritoneum wgif:h forms the
mesentery. The muscular consists of two m‘dl;rs of fibres, the one longi-

(i) EL Blum. 295, ) Quain's EL. 12; 1 Good, 13.

(k) Id. 302, ) Quain’s El. 12,

() 1d. 301 ; 1 Good, 157. t) 1 Good, 12,

Eﬂh} Id. s01. Eu:l Quain’s El. 504, 508; ante, 184;
n) See Copl. Dict, tit, Digestive Canal, sce also 2 Bost. 446; 5 Bell, 296, and 500
6. to 509 as to the coats of the small intestines,
o) Quain's El. 504. and as to the coats of the colon, see Tuson's

) 1 Good, 3, 4. Comp. 252,

(g) Id.; 5 Bell, 294,
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tudinal, interrupted, external, and found especially about the part opposite
the mesentery; the other annular and eircular, possessing the power of
narrowing the canal, while the former shortens it. Upon both depends
the very great and permanent contractility or irritability of the intes-
tines, (x) The nervous coat, as it is called, is condensed cellular membrane,
easily reduced by handling, or more particularly by inflation, into a
spumous tela; in it the intestinal blood vessels which arise from the
mesenterie are distribnted in a beautiful arboreseent form ; the intestines,
nio less than the stomach, are indebted to it for their tenacity and strength.
The interior coat, lined by its delicate epithelium, and deserving the name
of villous in the small intestines more than in any other part of the canal,
forms, in conjunction with the inner surface of the former coat, here and
there undulated ridges and yugous plicze, which in dried and inflated intes-
tines resemble the blade of a seythe, and ave termed the valvule conni-

ventes. The villi, which are innumerable upon the inner surface of the

intestines, and whose bheautiful and minute vascular structure have, when
distended with chyle, the appearance of a morel. The base of these villi
is surrounded by innumerable glandular foilicles adhering n:hieflly to the
nervous coat, and opening into the intestinal eanal by a very small orifice,
through which they discharge the mucous that lines the whole part of the
intestines. (1) .

The intestinal canal also is supplied with arferies, veins, and consequently
blood’; the dnedenum receives branches from the pancreatico duodenalis,
the pyloric and the superior mesenteric arteries: the jejunum and ileum
are supplied from the ramifications of the great mesenteric artery; the
colon from those that come from the conecavity of its arch and from the
inferior mesenteric; and the rectum from the latter and the hasmorrhoidal
branches ; the veins all converge to form the vena portee. The nerves are
derived from the mesenteric plexus. (z)

The intestines agree with the stomach in respect of their having
peristaltic action, and which occurs principally when the chymous pulp
enters them. In the small intestines this i1s even more lively than in the
stomach. This agitates by an undulating eontraction of different parts of
the canal, and propels from the duodenum towards the large intestines. (a
The peristaltic motion is much weaker than that of the small intestines. (k
The bile contributes in stimulating the intestinal canal, and when inter-
rupted in its proper flow costiveness is the consequence.(¢) Tt has been
observed that it 15 not improbable that the state of compression in which
the abdominal viscera are vetained by the diaphragm, and the alternate
motion to which they are subjected by inspiration and {:x{ﬁmtiﬂn, may
have an effect in propeliing the chyle along the lacteals and the thoraeic
duet, but that the influence is not in that degree and extent as heretofore

supposed. (d) !

Anatomists have agreed in considering the small intestines divisible into
three parts, viz. the Dwodenum, Jejunum, and Tewn ; they are, however,
but portions of a continuons tube, the lines of division between them being
altogether arbitrary and imperceptible. (¢) They have also divided the
great intestines into the Ceecuin, Colon, and Reetum. () The structure of
all these are alike excepting in diameter, and that the colon has cells,
whilst the rectum has none; and that the ducdenum is peculiarly con-

(x) El Blum, 350; 3 Bell, 301, 302; (&} El. Blam, 535.

Tuson's Comp. 252, (c} 3 Dell, 296 1o 205,

(u) EL Blum. 350, 551. (d) 2 Bost. 61. : ,

(=) Quain’s Il. 508, 509 ; El Blum. {(¢) Quain’s EL 504 ; 1 Good, 3 ; 5 Bell,
350, 351, 293 5 2 Bost, 446, 447.

(a) El. Blum, 352; 3 Bell, 508. (f) Quain’s El. 506 ; 2 Dost. 446, 447,
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structed, and from its operating similarly in some respect it has been
termed by some anatomists as the Seccond Stomach. (z) We will consider
each of these and their adjacent paris in their natural order, and the pro-
cess of chymification and chyle and of absorption, and then notice what
relates to the solid viscera which confribute to the function of Digestion
and carry off’ the waste fluids.

The Small Intestines ave, first, the Duodenum; sccondly, the Jejumum ;
and thirdly, the Ifewm ; (k) and these are usually about twenty-seven feet
in fength. (i) The diameter of the canal of the small intestines gradually
and imperceptibly diminishes as it becomes the more distant from the
lower orifice of the stomach, so that the termination of the ileum in the
caput coli, at the extremity of the ileum, is considerably smaller than in the
duodenum ; (k) viz., at the upper commencement of the duodenum it is in

iameter about an inch and three quarters of an inch, whilst at the lower
part of the ileum it is only an inch and one quarter. (/) It has been ob-
served that the division into the small and large intestines may be con-
sidered as founded upon their physiological nature as well as upon their
anatomical structure; for it appears to be in the former alone that any
part of the digestive process is carried on, the latter being principally in-
tended to remove from the system the refuse matter which is incapable of
undergoing the process of chylification. (m)

- The Duodenum is stated to have been so called because it is in length
about the same as the breadth of twelve fingers ; but this is an error, as
it very much exceeds that length. (») It was at one time named ven-
tricnlus succedaneus, because from its functions and great distensibility
it resembled an accessory stomach ; and it has been termed a secondary
stomach, therein again in a degree digesting the food : (0) it is of a redder
colour than the rest, has a thicker museular coat, and receives only a
partial covering from the perifoncum, and is fixed more closely to the
body, without floating like the other intestines. (p) It is perforated, at
the distance of three or four fingers breadth from the pylorus, by the
ends of the biliary and pancreatic ducts for the reception of bile and
Enncreatic Juices. In the duodenum the lacteal vessels begin to appear,

ut not so numerously as in the jejunum. (¢) It is greatly larger than any
other part of the small intestines, irregular and sacculated, more fleshy,
and although it has fewer plicee, it is more glandular, and more vascular ;
but its greatest peculiarity, and that which must convince us of its im-
portance in the animal economy, and that of the necessity of attending
to it in disease, is this, that it is the part which receives the bifiary and
pancreatic ducis, and in which a kind of second stage of digestion takes
place; () for the uext stage of the digestive process after that in the
stomach, takes place in the duodenum, which easily admits of distension,
and receives the food in the form of chyme from the stomach., Here the
bile (the most highly animalized of all the secretions), and abundance of
the pancreatic juice tempering it, meet the chyme, and a new play of
affinities commences, the bile being separated into two parts, its saline

principles and its resin. (s) The lauter is discharged with and gives a
colouring matter to the excrement, the former become decomposed, at-
tenuate the chyme, and communicate their azote, and thus complete its
animalization ; while the juice of the panereas dilutes, and holds the ma-
terial in solution, and probably contributes to some other eflect which

Y 2 Bost. 446, n. 6 ; 5 Bell, 205, 296, (o) Id. 296 ; 2 Bost, 447, n. G; 493, 494,
(h) 3 Bell, 204, and id. n. 7.
(i} 1 Good, 5: ante, 197, { ) Tuson’s Comp. 252, 233.
(k) 3 Bell, 299; Quain’s El. 503, (q) 1d. ;
(1) Exrelat. a most experienced anatomist. (r) 3B¢ll, 295; 1 Good, 192 ; 2 Bust.
(m) 2 Bost, 446, 447, 447, n. 6. ;

{n) 5 Bell, 295, (s) 1 Good; 192; 3 Bell, 268, 258,
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CHAP. VI, has not yet been discovered. In ilus Lguid state it is called Chyle. The
Sker. 1II. - recrementary part which descends into the Jarger intestines, is attacked, as
Digestion.  jp proceeds, by the mouths of a considerable number of lacteals, which
suck or absorb whatever small quantity of the chyle may accidentally re-
main intermixed with it, after escaping the innumerable host of the same
vessels which concentrate their mouths in the inner surface of the small
intestines. (¢)

The Duodenum, in its course, curves on itself, so as to deseribe a con-
siderable portion of a circle; for having commenced at the pylorus, it
ends at the left side of the second lumbar vertebrae, and is divisible into
three portions, each presenting some circumstances deserving notice. The
Jirst inclines upwards and to the left side, so as to touch the gall bladder,
and soon after death becomes tinged yellow by the bile. At this point
the intestine turns on itself, and descends perpendicularly in front of the
right kidney, as far as the third lumbar vertebree, where it again alters
its direction, passing across the spine, ascending a little, so as to end at
the left side of the second lumbar vertebrae, where it is continuons with
the jejunum. The ascending portion is covered by peritoneum in the
same way as the stomach is ; the descending part is covered by it only on
its anterior surface, whilst the transverse part has no immediate serous
investment, as it merely lies in the divergence of the two layers of the
transverse mesocolon. Its muscular coat is thick, the circular fibres
being more strongly marked than the longitudinal. The internal presents
a greater nomber of transverse folds, called vafvele conmventes. At the
angle of union formed by the descending and transverse parts of the in-
testine, will be observed a small papilla, marking the orifice of the bilinry
and pancreatic ducts, which open into the duodenum at that point. The
superior mesenteric artery lies upon its transverse part, and the head of
the pancreas is received within its curve. (¥) It is clearly established, that
the duodenum is the part which is most particularly subservient to the
important process of chylification, while the office of the jejunum and
ileum is principally confined to abstracting the chyle from the residual
mass, and which is accomplished by its being gradually transmitted along
their cavity ; thus permitting the lacteals to absorb the nutritive parts as
it is brought into contact with their orifices, and in the manner hereafter
described when considering the function of absorption. (z)

Diseases of the  The study of the diseases connected with the duodenum, it has been

Duodenum.  gbserved, is the most important which can ocenpy the attention of the
}ih:.:siciau or other medical inquirer, but the full consideration of them
!

ere would be misplaced. (y)

2. The Jeju- The Jejunum is so called from its generally appearing collapsed and
num. empty after death. (z) This and the ileum occupy the interval from the
duodenum to the #eo ceecal valve ; and it is said that two-thirds are as-
signed to the jejunum, and the residue to the ileum.(e) But Blumen-
bach states, that the ileum is the longest of the three, fuller, and as it
were inflated, and sometimes resembling the large intestines by the ap-
pearance of bulle. (§) Others contend, that the jejunum’s extent is two-
fifths of the whole, and its convelutions are formed in the Umbilieal re-
gion, whilst the Ileum lies in the Epigastric and Iliac regions, surrounds
the jejunum and the sides and lower part, and forms three-fifths of the
whole extent of the intestine from the mesocolon to the valve of the

(t) 1 Good, 192, 193. (y) 3 Bell, 298. : Y

(u) Quain’s El. 504, 505 ; 5Bell, 203, (=) El. Blum. 550 ; Quain’s EL. 505.
296 ; Dr. Johnson on Indigestion, 22, 24 a) Quain’s EL 505,

(z) 2 Bost. 447, 448, by El. Blum, 350,
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colon. (¢) The Jejunum differs from the duodenum in deriving its
common coat wholly from the peritoneum, in its being smaller, in having
a weak muscular coat, the external fibres of which are extremely minute,
and in the valvula: conniventes, villi, and lacteals, which proceed from
them, being much more conspicuous and numerous. (d)

The Hewm or Ileon is so called from its convolutions(¢) and from its
position in the fossae of that name. (f) It is said that two-thirds of the
space between the duodenum and ileo coceal valve is occupied by the je-
junum, and one-third by the ileum; (/) but as just observed, others say,
that the ileum is the three-fifths and the jejunum only two-fifths of the
entire length of the two.(g) The ileum differs from the jejunum in
being less in diameter, and its coat thinner and paler, and in having fewer
and smaller lacteal vessels. ()

We have seen that the chyme is poured through the pylorus into the
duodenum, and that at the same part of the small intestines is constantly
poured through its own vessels a very large quantity of liquid file,
and of pancreatic juice, and which being mixed up with the muecus secret-
ed from the interior coats of the duodenum and other small intestines,
together tend to perfect the operation of chylification, or converting the
chyme into that liquid technically termed Chyle, which soon becomes as-
similated to, and part of the new blood. (i) The bile proceeds from the
liver and its gall bladder, the pancreatic juice from the pancreas, and the
nicus from the internal coat of the small intestines. As it may avoid
repetition, we will postpone the minute description of bile and pancreatic
Juice until we presently describe the solid and collateral viscera of the
abdomen, (&) Klﬂst physiologists are of opinion that chylification is per-
formed principally by the action of the bile, and that the effect of it 1s to
precipitate the effete matter; but others dispute that doctrine, (I) and
nsist that the precise operation of chylification, and how it is effected, is
but little known. (m) It seems, however, to be the better opinion, that
chylification is essentially connected with the conjoint action of the bile and
pancreatic fluids in the duodenum, (1) and that the bile causes the nutri-
tious parts of the chyme to be separated from the other parts less nutri-
tious or waste, and the former, when so separated, becomes a purer milky
coagulated fluid, called chyle, and is attracted from the residue to the
mner sucface of the villous coat of the intestines, and from which it 1s
carried through the lacteals and absorbent vessels into the thoracic duct;
whilst the residue, being principally feculent matter, thus separated from
the more nutritions part, is passed into the larger intestines, and the
%}eater part not there absorbed is carried off as farces. (¢) However,

. Bell has observed that it is more natural to suppose that the very
peculiar property of life, the coagulation of the ehyle, is bestowed through
the influence of the villous surface of the intestine, than produced by the
mere pouring in of a secretion like the bile,(p) and Tiedeman and
Gmelin contend, that the only use of the hile, in chylification, is that of
accomplishing the solution of fatty substances, and to which solution is
attributable the white colour or appearance of chyle, and which it does

() 3 Bell, 299. (k) Post, 211 to 214 ; and see Dr, John-
(d} Tuson's Comp. 2335, 507 01 llldigﬂ'ﬂ-l‘lﬂl’l, 24, 34 ; 1 Good, 29, 192,
ge} El Blum. 350. (1) 3 Bell, 310, 511, 296 ; 1 Good, 30,
) Quain’s El, 505. (m) 1 Good, 28, 29, 36.
(g) El. Blum. 350; 5 Bell. 299 ; Tuson's (n) 1d. 29, 30, !
Comp. 231. (o) Id. 30; 3 Bell, 310, 507, 308, 237,

(h) 3 Bell, 299 ; Tuson’s Comp. 233. 258, 296, 297,
(i) El Blum, 352; 1 Good, 34 (r) 3 Bell, 511,
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not exhibit unless the food contain fatty matter ; (¢) and they attribute six
uses to bile, 1st. By its stimulant properties it excites the flow of the
intestinal fluids, as is proved by the unusual dryness of the fieces in
Jaundiced persons, and the costiveness that ensues when the due flow of
bile from 1ts duets is interrupted. (r) 2dly, It probably stimulates the
intestinal muscular fibres to action. 3dly, As it contains an abundance of
azolized principles it may contribute to animalize those articles of food
which have no azote in their compositions, as in vegetable food. 4thly,
It tends to prevent the putrefaction of the food during its course through
the intestines, because, when it is prevented from flowing into them their
contents are much further advanced in decay than in the healthy state.
Sthly, It probably tends to liquify and render soluble the fatty part of the
food, Gthly, It is to be regarded as an important secretion, () carryin
off’ with the faeces the excess of carbon introduced into the system wit
vegetable food, and not thrown off’ by the lungs. () In the jejunum, the
bile being undecomposed and mixed with the equable pulp of the intestines,
and consequently diffused and diluted, cannot exhibit its true colour, But
after its separation into two parts, the exerementitious part mixed with
the precipitated feeces, and as it were again concentrated, now discovers
its original colour, and imparts it to the feeces. (i)

The more recent experiments and examinations of the same professors,
Tiedemann and Gmelin, have induced them to observe that, with respect to
the small intestines, their upper part contain a considerable quantity of
uncombined acid, which is principally acetic, mixed with a little bulyrie,
and rarely with the muriatic, and that advancing along the small intes-
tines this acid disappears, while in their lower part the fluids are found to
be alkaline; and they explain the funetions of the small intestines as
follows, The acid chyme is mixed with the bile, pancreatic juice, and
the secretion from the mucous membrane ; the muriatic acid unites with
the soda of the bile, disengaging the acetic or carbonic acids with which
the alkali was previously combined, and likewise the cholesterine of the
bile; and hence are produced the white flakes, which have erroncously
been supposed to be chyle. Chyle, these professors insist, cannot exist in
the intestines, * dans I'etat normal,” because it is only in the liquid state
that it can enter the absorbents, zmd it is zaid that it ean never be de-
tected except in those vessels. The pancreatic juice and the intestinal
mucus are considered to contribute to the effect, but it is not ascertained
in what their actions precisely consist, but it may be presumed that the
operation is in a great measure mechanical, ()

The ancient physiologists did not sufficiently distinguish between chyme
and Chyle, (both ywpor and ywhos having been indiscriminately used to
express any juice,) but treated each under the former denomination, and
it is uncertain when the present distinction was first recognized. Modern
physiologists have, however, long limited the term chyme to that pulta-
ceous mass when it is poured from the stomach, and after the same has
become mixed with the bile and pancreatie juice in the small intestines.
The term is now uniformly Chyle.(y) Itis :ullmitt[:d by the ablest modern
physiologists that the mode in which chyle is formed has not been ascer-

tained with any adequate degree of certainty. (z) But although it is

f.lr} 1 Gonod, 51, 32. (1) Tiedemann and Gmelin Rechearches,

(r) 5 Bell, 297, &c. wol. i, 596 ; 5 Bost. 493, 429,

(s) 1 Good, 52; EL DBlum, 335, 556; () 2 Dost. 45%, note 2, 492, 495, and id.
3 Bell, 297, 993, nobe ¥.

fI‘:I- 1 Gwﬂl 3“} dd. {.T-::l = Bﬂ‘-ﬂq "1'9'3': "19'!; i uﬂﬂd; 37

{u) El, Blum, 553, 356.
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admitted that the precise process of chylification is still involved in consi-
derable perplexity and obscurity, yet it is assumed that the properties
of chyle itself are well known, (a) The term chyle is from the Greek
xvhom, iil.:ir.uz, or fluid. It is composed of the same mixed alimentary
materials as the chyme which has been passed into the duodenum, and
then intermixed principally near the orifice of the biliary duct, and there
acted upon and influenced by the pancreatic juice from the pancreas,
and the bile from the liver, and trom other secretions found in the
duodenum itself. () Chyle, however, varies in some degree according
to the part in which it is found, and its then degree of perfection. By
the moving powers and solvents which we have noticed, the chyme poured
through the pylorus into the dwodenum undergoes therein, and in the
other small intestines, but principally in the former, remarkable changes. (c)
When found in the intestines it 1s o%sen'ﬂd to consist of albumen, serum,
globules, and salts. (d) In the jejunum the chymous matter becomes a
more liquid pulp, equally mixed, of a grey colour, and acidulous odour.
In the ileum 1t begins to separzte into two parts, viz. into the faeces,
of a pale yellowish brown colour and nauseous smell; and the genuine
chyle, not }'}I‘E"h‘iﬁnslj" absorbed, swimming upon the formey, and extracted
from the chyme and separated by the bile from the fieeces, is destined
for absorption by the factenls. (¢) But Dr. Prout and Dr. Elliotson
observe, that a great part of the chyle is generally formed and actually
absorbed before the digested mass reaches the ileum; (f) and indeed as
the jejunum has infinitely more lacteals than the ileum, it may be in-
ferred that more chyle is absorbed in the former than the latter. (g)
The chyle, when thus produced from chyme, and separated from tie
rusidua{ mass, is a white opaque substance, considerably resembling
cream in its aspect and physical }lertics, and if removed from the
body it begins to concrete, and finally, like blood, separates into two parts,
a dense white coagulum, and a transparent colourless fluid, an operation
which appears to be very analogous to the spontaneous separation of the
blood into the crassamentum and the serum. Hence it appears that in
its chiemical properties, as well as in its physiological relation, we may
regard chyle as a kind of intermediate substance between the chyme and
the blood. (k)

If the man or animal from which the chyle is extracted has eaten
animal or vegetable substance of a falty nature, the liquid drawn from
the thoracic duct is of a milky appearance, a little heavier than distilled
water, of a strong spermatic mﬂ:ur, of 2 salt taste, slightly viseid, and
plainly alkaline. It soon separates into three parts, a solid one, that
remains at the bottom, a liquid one nearest the top, and a third, which
forms a very thin layer on the surface, at the same time the chyle as-
sumes a bright rose colour : but when the food has been void of fat,
instead of being of an opaque white colour, the chyle is opafine and
nearly transparent, and the layer on the surface is less evident. How-
ever, notwithstanding fat food thus alters the appearance of the chyle,
it never in other cases takes the hue of the colouring substances that may
have been in the food. (i) The appearances and quality of chyle,
however, are considerably modified by the kind of food. Chyle de-
rived from sugar contains hardly any fibrin, while that from flesh has a
very large proportion of such fibrin. (&) -

(a) 1 Good, 57 ; 2 Dost. 495, 494, () EL Blam, 356.

(bg 2 Bost. 492 to 496, 500, (z) Ante, 200, 201, Tleum.
{e) EL Blum. 333. () 2 Bost. 406, 497,

(d) 3 Bell, 238, (i) 1 Good, 36, 57.

(¢} El. Blum. 553; 2 Bost. 435, (k) 1d. 37,
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In that part of the small intestines called the jejunum, principally,
and in a small degree in the ileum, the most important function of ab-
sorption of the chyle is performed ; for here the chyme in a great degree
having become chyle, is moved slowly onward through a great lengtﬁ of
intestine, viz, four times the length of the body, and exposed to a surface
amazingly extended by the pendulous and loose duplicatures of the inner
coat, and in these the facces are gradually separated from the chyle, and
the greater part of which adhering to the villi, is absorbed through the
lacteals before it reaches the ilenm, and is carried into the thoracie duct
and thence into the blood vessels and becomes fresh blood. (I) And it
is supposed that, except in certain morbid states, very little if any part of
the chyle escapes into the larger intestines, and are there absorbed ; (m)
and it is agreed that at all events the greater part of the chyle is passed
by the lacteal absorbent vessels into and through the mesenteric glands,
and thence into the thoracic duct. There have, however, been disputes
of late respecting the termination of the lacteals and lymphatics, viz,
whether they belong ultimately and solely to the principal trunks, the
thoracic duct and the subelavian vein, or whether they are inserted at
once and directly into neighbouring veins; (n) but these points more
properly belong to the functions of absorption and secretion, which will
presently be considered.

If the intestines be wounded, chyle and freces will not so readily escape
as blood.(0) The pressure and alternate motion of the diaphragm during
inspiration and expiration have, it is admitted, an effect in propelling the
chyle along the lacteals and the thoracie duet, but not to such an extent
as was formerly supposed. ( p)

Immediately following the ileum begin the great or large infestines,
consisting, as we have seen, of the Cewm, Colon, and Reclum, and
usually in length about the same as the height of man, or six feet, and
are accounted to bear a relation to the small intestines as five to twenty-
five. () The great intestines, like the small, form one eontinued canal.
which tapers gradually in diameter from its upper to its lower ex-
tremity. (r) These differ essentially from the small intestines in their
size, being wider, shorter, straighter, and in being irregular in their outer
surfaces and in their general character and texture, or rather in the
thickness of their coats, (s) but which in other respects are very nearly
the same as those of the stomach and small intestines.(!) The colon,
however, has cells which give lodgment to the fieces and retain the
matter, and thereby prevent its too rapid descent or motion towards the
rectum. (u) Its blood vessels and nerves have also been considered. (x)
The large intestines may be considered as performing the office of’ glands
of waste, for they are furnished very scantily with absorbents, and very
abundantly with a set of glands which secrete or withdraw from the system
a fluid '.-.-?:ich serves to lubricate the canal for the passage of the feces,
and which fluid, together with the fieces, is destined to be discharged
from the system. (y)

The great intestine, beginning on the right side of the belly, rises before
the kidney, passes across the upper part of the belly under the liver, and

{l) 3 Bell, 299 ; EL Blum. 5356 ; 2 Bost. 1 Goaod, 4, 5 ; Quain’s EL 506.

448, 500, (r) Tuson's Comp. 233.
(m) 1 Good, 195 ; 2 Bost. 500, (s) 3 Bell, 311, 316; El. Blum, 355;
() El. Blum. 361, 363. note n.; id. Tu=on's Comp. 233.

Dr. Elliotson, note 1D, 369, 370 to 373, and (t) Ante, 184; Quain’s El, 508 ; 5 Bell,

the authorities there referred to. 316.
(o) Coop. Dic. tit. Wounds, p. 1290. (n) 3 Bell, 316.
(p) 2 Bost. 61. {x) Ante, 197, 195; Quain's El. 509,

(g) Anmte, 197 ; 3 Bell, 294, 312; (y) 3 Good, 205, 206.
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before or under the stomach, then making a sudden angle from under the
stomach and spleen, it descends into the left iliac region. Here making
a remarkable turn and convolution, it descends into the pelvis by a curve
running in the hollow of the sacrum.(z) The peristalfic motion is much
fainter in the great than in the small intestines. On the other hand they
experience to a greater degree the pressure of the abdominal walls, to
which the whole length of the colon is contignous. They gently propel
the faeces into the rectum, which then becomes internally stimulated to
discharge its contents. Such discharge is facilitated by the absence of
transverse ruga, and especially by the great quantity of mucus at the ex-
tremity of the bowels.(a) It is principally effected by the pressure of
the abdomen downwards, overcoming the resistance of the os coceygis,
and of both sphincters, the inner of which is a remarkable bundle of cir-
eular fibres, the outer a truly eutaneous muscle. (b)) The valvula coli,
or valve of the colon, as it is termed, (though it might be more properly
termed the valve of the ileum,) {c) is a short process or continuation of
that portion of the ileum that penetrates into and is surrounded by the
eavity of the large intestines. Its external lips, while a neighbouring fold
of the large intestine at the same time projects considerably, are composed,
not like other similar folds, merely of the interior and nervous coats, but
of fibres from the muscular coat also. Hence it performs the double duty
of preventing the passage of too great a quantity of farces, and with 1t
rt of the chyle, into the large intestines, and also prevents regurgitation
mto the small. (d) This valve in general prevents clysters, injected u
the anus, from passing out at the mouth, unless in a weak and -:iiseaseg
state of the intestines ; (¢) and also prevents the fieces from being returned
into the ileum and vomited, excepting in the colica ileus or iliac pas-
sion, { ) which is a griping pain, attended with vomiting and costiveness,
accompanied with retraction of the navel and spasms of the muscles of
the belly, and in which there is not only a vomiting of bile from the duo-
denum, but of stercoraccous matter from the large intestines, or even of
injection introduced into the rectum, forcing their way through the strong
muscular valve of the colon, (g) and not unfrequently occasioning an
inflammation over a considerable part of the intestine chiefly affected ; (&)
sometimes occasioning the ilenm to pass into the cacum, an infrosusception
or involution of the coats of one part of the intestine within the other. (i)

The ceecum has & vermiform process. It is a round or slightly conical
sac or bag, from two to three inches in length, and nearly of the same
diameter, (£) or as others describe it, a round shut bag, only about three
or four fingers breadth in length, and nearly the same in diameter. () It
is attached by cellular membrane to the iliacus internus muscle. It is
not a regular sae, but is divided into large eells, like those in the rest of
the colon, and has some variety of form in different subjects. (m) It has
been said that the use of this vermiform process is unknown in man ; ()
but others insist that the entire eazcum is one of the very many means of
retarding the too precipitate descent of the faeces through the eolon. (o)

et

?} 3 Bell, 511 ; Quain’s El. 506. ) 3 Bell, 513; 1 Good, 219, 220.
a) El Blum. 355. fg 1 Good, 219, and post.
() Id. {h; Id. 230.

{e) 3 Bell, 313; Quain's El. 504, 509, (i) 1d. ibid.; Coop. Dic. tit. Introsns-
sometimes called valvula Bacehind, {(from ception, TG1, T62,
ils supposed discoverer,) and sometimes (6} Az to diseases, &c. of Coeom, seo
valvula Tulpii, (from the author, who gave Copl, Dict. tit. Ceeum, 274 to 278,
a particular description of it,) Tuson's () Tuson’s Comp, 253,

Comp. 235. (1) Tuson's Dissector's Guide, 161.
() El. Blum, 354; 3 Bell, 512; Tuson's (m) 3 Dell, 514.
Cowp. 236. {n) EL Blum. 354.

(&) El Blum, 354, note s. (o) 3 Bell, 314.
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The excum, properly so called, is that part of the intestine which lies
upon the right iliacus internus musele, though frequently the dilated
beginning of the colon is known by the same name. It rests on the cavity
of the os ileum, at the upper end of the right kidney, and is concealed by
the last convelutions of the ilenm. The bottom of it is turned down-
wards, and forins a shut sac, the mouth of which is directed towards the
colon, and may be considered as forming the ceecum eaput coli. (p)

. The bowels are so disposed of within the abdomen, that the Colon en-
circles all the other intestines, and is contiguous to most of the abdominal
viscera.(r) It begins on the right side, in a blind sae, called the caput
coli, or head of the colon; it then goes upwards and crosses the belly,
so as to support the stomach and separate the stomach, liver and spleen
from the small intestines ; it then descends into the pelvis at the left side,
forming the rectum ; and all the small intestines bang by their mesentery
in the central part of the abdomen, surrounded by this great intestine,
and the upper and lower mesenteric arteries lie within the two lamellse of
the mesentery or sulupurthlg membrane of the intestines, so that thc:,r are
called mesenteric arteries. (s)

The colon, by reason of the eurve it describes, presents three parts:
the ascending passes from the right iliac fossa, where it is continuous with
the ceecum as far as the inferior surface of the liver, supported on the
quadratus muscle and right kidney, its external border being in contact
with the wall of the abdomen ; the internal with the convolutions of the
small intestines. (f) The ¢ransverse part passes across from right to left
beneath the liver and stomach, concealed by the great omentum, and sup-
ported by the ascending layer of the transverse mesocolon. The de-
seending portion extends from the spleen to the left iliac fossa, where it
makes a double curve, so as to resemble the letter 5 placed horizontally ;
hence it is termed the sigmoid flexus of the colon. From this part the
intestine inclines inwards, passing over the border of the }mlvis, and as-
sumes the name of Rectuwm. (¥) The colon, through its whele extent, is
fixed to the body by means of the Mesacolon, lprcsently considered. (¢)
The most characteristic distinction in the general appearance of the great
and small intestines is the notehed and cellular appearance of the former,
or at least of the colon. The cells of the colon being formed between the
ligamentous-like stripes, which run in the length of the gut, have a regular
three-fold order ; these cells give lodgment to the feeces and retain the
matter and prevent its rapid descent or motion to the rectum. Here the
fluids are still more exhausted, and the faces take often the form of
these cells. When the great intestines are torpid and inert in their
motions, the faeces remain ton long in the cells of the colon and become
hard balls or seybale.  But when in this state of costiveness the intestines
are excited by medicine, not only is the peristaltic motion of the intestines
increased, but the vessels pour out their secretions, loosening and dissolv-
ing such undue accumulations. %r) But sometimes irritating undigested
matters will lurk in the cells of the colon, notwithstanding daily purga-
tion, even for two, three or four months, and at length come away in
little yound balls enveloped with layers of :insliissatcd mueus, or in a
black kind of powder or thin lamina, like tea leaves soaked.(y) The
colon is usually more particularly the seat of dysenteria acuta, or dysen-
tery, and thence, therefore, sometimes called colonitis. (z)

{p) Tuson’s Comp. 235, 234; Tuson's (t) Quain’s El. 507; 3 Bell, 515; 2
Dissector's Guide, 161, Good, 518 ; Tuson's Comp. 234,

{4) See in general Copl. tit. Colon, 502 ; {u) Tuson's Comp. 254,
and tit. ]Jig:.'s.l'wu Caual, 536 to 552, {(z) 3 Bell, 316,

(r) 2 Bell, 232 ; Tuson's Comp, 234. (y) Dr. Johnzon on Digestien, 27.

{s) 2 Bell, 352, 333, (z) 2 Good, 602 to G0
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The Reetum (perhaps improperly so termed because it is not straight, but
curved like the shape of the sacrum), (@) is the terminal part of the great
intestines, beginning in a line with the last lumbar vertebrae, descending
upon the foreside of the sacrum and os coceygis, and extending from the
left sacro-iliac symphysis to the anus, and terminating in the anus a little
beyond the extremity of the os coceygis. Its direction is at first obliquely
from left to right, as it descends to gain the median line of the sacrum,
When deep in the pelvis it changes its direction in order to pass forwards
in front of the lower part of the sacrum and the cocynx, and behind the
bladder, prostate gland and wvesicula seminales in the male, and the
uterus and vagina in the female. When opposite the prostrate, it makes
its final turn, inelining downwards somewhat, so as to leave an angular
interval between its upper surface and the neck of the bladder. These
eurves may be said to indieate a division of the rectum into three parts.
The entire length of the rectum is about nine inches. The first part of
the intestine included between the sigmoid flexure and the first turn, which
13 about I.'ﬂ%f its length, is covered by peritoneum in front and at the
sides, and also connected by it, though loosely, to the sacrum, The middle
portion, or that between the curves, is about three inches long, its direction
being forwards and a little downwards, and it rests on the lower part of
the sacrum, the coceyx, and the coceyzel muscles, whilst its upper surface
lies immediately beneath the base of the bladder and the prostate gland,
being separated from the former on either side by the vesiculae seminales,
and between them merely by some loose cellular tissue. This part is
stripped altogether of the peritoneal coat, which is reflected off it wﬁ:cre it
arrives opposite the parts at which the ureters infringe on the base of the
bladder. The lower portion is about an inch or an inch and a half in
lenath, its direction being downwards and a little backwards from opposite
the prostate to the anus. (6) The rectum has not cells like the eolon, (¢)

and it differs from the other intestines in becoming wider in its progress -

downwards, and forms below a reservoir for the fieces; at the anus it
contracts into a narrow orifice, the sides of which are disposed in close
longitudinal folds. ()

',%he longitudinal fibres of this intestine cease about three or four lines
from the margin of the anus, but the circular ones hecome considerably
increased, forming a thick ring surrounding the gut so as to be properly
termed a sphincter, (sphincler internus). (f) This sphineter is in general
in a state of great irritation in acute dysentery. (&)

The rectum is subject to peculiar defects, as imperforate anus ; (1) also
disorders, (i) as piles, hemorrhoidal excrescences, and other tumours, ()
to prolapsus ani, and fistula in ano; and to dangerous obstructions by
masses of indurated matter, (/) and to strictures ; (m) and it may become
necessary to perform operations in and through the same for the purpose
of extracting a calculus from the bladder, or perforating it for retention of
urine, () :

(a) 5 Bell, 517, ante, 8, note b; but
perhaps it was so termed, not with refer-
ence to the term straight, but becaose it has
no cells or sacenli, like the colon ; see Tuson's
Comp. 234, 236.

(bg Quain’s El. 507, 508, :
}c} Tuson's Comp. 236 ; ante 8, note { &),

d) Id. 254,
{e) As to the sphincter ani muoscle, and
the levator ani musele, see 1 Bell, 351,

{ f) Quain's El. 508, 546.

(ﬁ% 2 Goed, 602,
() See in general Copeland’s Treatise

on the principal diseases of the Rectum and
Anns ; and 1 Good, 3746,

(i) Coop. Dict. tit. Hermorchoids.

k) Id. tit. Anvs, 193, 196, 203, 206;
1 Good, 4.

(i) Coop. Surg. Dict. tit. Alvine eonere-
tions 3 Copl. Dict, tit. Colon, 382,

() Id. tit. Rectum, p. 1013, and id, tit.
Strictures ;  Salmon on Strictures of the
Reetum ; and see Dr. Baillie’'s Med.
Trans. vol. 5, art. ix.

(1) Coop, Surg, Dic. tit, Bladder, p. 230,
and tit. Lithetomy, tit, Urine, Retention of.
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In cases of death, the cause of which has not been previously discovered
by the ordinary examination, beginning with the upper parts of the
intestines, it may become necessary to examine the rectum, as death has
been ocecasioned by criminal means there particularly introdueced ; as in
the case of King Edward the Second, by a red hot poker or some other
instrument thrust up the rectum, and cased in a sheath to conceal any
apparent injury, or by an empoisoned clyster administered in the same
way, as in the case of Sir Thomas Uverhm[?r, and by which the upper
part of the rectum will have become inflamed. (o)

Dr. Bostock observes that the obvious and essential use of the large
intestines is to carry off from the system the refuse matter after the sepa-
ration from it of the chyle. (p) We have seen how the fieces are sepa-
rated from the chyle in the small intestines, and that such fieces, after
becoming more and more inspissated in their long course through the
ileum, have to overcome the valve of the caeeum and pass into the large in-
testines ; and to facilitate this, the extremity of the ileum is lubricated
very abundantly by mucus. (y) On arriving in the large intestines, the
unabsorbed mass undergoes iresh changes, hitherto unexplained, and is
gradually converted into exerement. Ilere it is that the true succus
intestinalis is poured forth, for the secretion into the small intestines is
probably nutllling more than mucus and a simple watery fluid. The
excrementitious mass, consisting of the indigestible part of the food, the
resin, and colouring and fatty matter of the bile, with intestinal mucus,
loses its fluids gradually as it descends, and in the rectum generally
becomes particularly dry. (¥) In the czeeum and beginning of the ecolon,
the remnants of the food coming from the ileum are retained for some
time, and in consequence of absorption, acquire a greater degree of con-
sistency, and receive a feetid smell. (s) DBut in this, as well as in all other
analogous instances, some secondary purpose of utility is served even by
such residuary matter, for the larger intestines have a number of lym-
phatic vessels conneeted with them, which successively absorb the more
fluid parts of the faeces, and thus extract from them what may ultimately
contribute to nutrition; and to this power of absorbing nourishment,
even by injecting nutritious fuids into that part of the intestines, exists
the power of sustaining life for a short time when food cannot be re-
ceived through the ecesophagus. (£) This is attributable to the process of
absorption still continuing throughout the great intestines, and still con-
tributing considerable moisture and nutrition to the frame until every
quality of nourishment has been extracted, and the excrement has been
rejected. (¥) The prineipal purpose, however, of the construction of the
lower intestines is to afford the power of retaining only, until a convenient
time and proper occasion, the accumulating freces, instead of trouble-
some and rapidly succeeding discharges. (r) In vigorous health they
should take place once or twice a-day, but medical men do not consider
delay, even for three days, to be attended with serious consequences. (y)
Some indeed have considered that excrement, whilst retained in the
intestinal canal, has vitality ; and others have insisted that the longer
these remain in the frame, without sensible inconvenience, moisture and
nutriment ensue: but it seems to have been more rationally observed,
that the excretions must be regarded as dead matter, useless, and foreign

(o) 5 Paris & Fonb, 64; 2 id. 222, 230, 501; Tuson’s Comp. 256,

{ p) 2 Bost. 500, (v) See extraordinary instances of pro-
{7} EL Blam. 553, longed constipation, Copl. Dict. 403;
r; Id. 3563 3 Bell, 519. where also see that * in a Realthy person
E: Tuson's Comp., 235. the fwces ave constiluted priveipally ﬁmﬂmﬁ
%t] 2 Bost, 500, 501, matter, and the residue only of small paris of
) 5 Bell's Anat. 5319 ; 1 Good, 193. the food that have escaped the changes pro-

(x) EL. Blum, 254, 255, 359; 2 Bost.  duced by digestion,”
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to the system, and that they all run with the greatest rapidity into de-
composition. In operating for retention of urine the surgeon finds the
fluid more or less 1}:!1&1; the fieces become so when not discharged in due
time, and the neglect of washing even the surface of the frame is the
source of filth and disease, (y) and the appearance of the alvine discharge
is one of the best indications of the state of the hepatic function. (z)

Besides these offices secretion, or rather excretion, is performed in the
great intestines. The surface of the intestine is the organ by which that
matter, the waste, incident to the changes of the economy, which is not
earried away in the urine, is thrown out of the system. (a)

The discharge of the fieces is oceasioned partly by gravity, partly by
the peristaltic motion of the intestines and the powers of respiration,
whicﬁ push the feeces downwards by slow degrees to the rectum, (b) and
usually, in a healthy state, an expulsion takes place at least once in
twenty-four hours, but this is very various, and instances frequently
ocecur, even in a healthy state, of habitual retention of the freces for a
much longer time, and of more frequent rejection without any apparent
illness. (¢) The freces contained in the great intestines, though ul%aensive,
are not putrid, and the rapid change which takes place in the alimentary
matter, by chemical combination when voided, implies that there is a
controuling influence of the great intestines over the contents.(d})
Hence, perhaps, in derangement of function of the bowels, this controul-
ing influence being lost, putrefaction may ensue, whilst the faeces are
retained, and render them a source of morbid irritation. (¢) After the
excretion, the effort of the abdomen having ceased, the levator ani chiefly
retracts the intestine, and which is again closed by its sphineter. { )

Sometimes a derangement, termed infus susceptio, takes place in the
intestines, more particularly in the smaller intestines, especially where
the ileum terminates in the colon, and is frequently fatal; 1t consists in a
portion of gut passing for some length within another portion and drag-
ging along with it a part of the mesentery. In infants the natural peris-
taltic motion of the entrails will probably disentangle them; but in adults,
an unrelenting obstruction is sometimes established and inflammation
follows, and life is soon terminated, as was exemplified in the case of the
infant Princess Elizabeth of Clarence.(t) The great intestines, and
principally the colon, are usually the seat of the disease called dysentery,
or bloody flux. (i)

L

Having thus considered the membranous viscera, viz. the stomach and
the small and great intestines, we will now consider those organs which
are usually termed the solid viscera, viz. the liver, pancreas, and spleen. (k)
It must be kept in view that the stomach, intestines, gall bladder, and
bladder of urine, have muscular coats, and the power of contracting their
eavities; but that the liver, spleen, pancreas, and kidneys, have no mus-

————— - —

iy) El Blum. 64. susception, p. 761, 762 ; Copl. Dict. tit.

(z) Dr. Johnson on Indigestion, 25, Digestive Canal, 5533; 3 Bell, 513; Intes-

(a) 3 Bell, 319, tinal Turgescence, 1 Good, 483; contusion

() Tuson's Comp. 236. and other injuries of abdomen, Coop, 1297 ;

(c) El. Blum. 359 ; ante, 208, note (y), as to strictures in rectum or colon, see 1

() 5 Bell, 319, Good, 234 to 257,

(e} Id. 520. (i) 2 Good, 605,

() EL Blum. 353, (k) 5 Bell's Anat. 267, 520. The kid-

(g) Coop. 1978 lo 1298; 2 Good, 511  neys, the capsule cenales, the ureters, the
to 519, Wounds, Coop. 1294, bludder, the orethra, prostate gland, scro-

(h) 3 Pariz and Fonb. 65; and see 1 tum, and vrine, will be more properly con-
Gﬂr)ﬂ, 219, 220 ; C:;Inp. Dier. tit, Intro- sidered in the I:11r!1.'tl1.'l‘ ﬂ!-[n.l‘lug Lo secretions.
r
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cularity, excepting in their vessels and exeretory duets, This division of
the viscera, it has been observed, may lead to important distinetions in
pathology ; because, during inflammation, it has been observed, that
though the parts possessing n  power of contraction may sometimes he in-
active without pain, yet that in those parts, when roused to action, there
is excruciating pain; whilst, on the other hand, it often happens that the
glandular and solid viscera are the seat of long continued disease, which
is attended only with a dull or low degree of pain; although the anatomist
is often struck, npon examining the body after death, with the wide
ravages of the disease.(l) The deseription of the viscera, situated in
the large cavities, whether in the brain or abdomen, and which minister

to the more important functions, is termed splanchnology, from the
Greek, (m)

The largest and most important of all the solid or glandular viscera is
the Liver, by which the bile is prepared. It is the seat of a great variety
of diseases, and appears to produce a very powerful effect on the blood
itself by the removal of several of its noxious principles, independently of
its principal office as a digestive organ. (o) It has been observed that,
notwithstanding the magnitude of the liver, and its importance in the
animal economy, and the destructive and SYIEVONS COnsequences arising
from its diseases, have induced the most diligent e:-;perimcnt.s an
enquiries, yet that phlysm]ﬂﬂlst.s are not as yet in possession of clear in-
formation respecting the functions of the liver and the uses of the bile. (p)
The better opinion seems to be that the liver, with the bile there secreted,
perform an office, in regard to the purification of the blood, analagous to
the lungs; the bile being formed in a great measure of the combustible
matter of the blood, and thus making the liver auxiliary to the lungs. {?]
The liver is dense, heavy, and of a decp red colour, with a slight purp
tinge along its thin margin, which is a characteristic of its perfectly
healthy condition, (r) When torn or divided, the liver presents a gran-
dular appearance, so that it has been classed amongst the conglomerate
glands. (s) It is of delicate texture, It is situated in the upper part of
the abdomen, immediately under the diaphragm, above the stomach and
arch of the colon, and behind and under the cartilages of the ribs, and
towards the 1'ight side and in the right hypochendriae region, and partly
in the epigastric region, extending also somewhat into the left hypochon-
driac. ({) It is convex on the upper surface, where it is in close contaet
with the diaphragm, and on its lower surface it is more irregularly con-
cave, and there receives the convexity of the stomach, and of the duo-
denum and colon. In a healthy adult the liver does not extend from
under the margin of the ribs, excepting near the pit of the stomach, but
if' it become enlarged, as in disease, its hard margin comes down so as to
be felt through the abdominal parietes under the border of the chest. ()
In this situation the liver is retained by four folds of peritoneum, called
ligaments, viz. the falx or falciform fold on its upper surface, and the
coronary and two laterals placed at its posterior border. (x) The liver is
thick and massy behind and towards the right side; but anteriorly, and

=

{#) 5 Bell, 267, () 5 Bell, 559, 540; El. Blum. 332,
(m) Ante, 52: Quain's El, 35; but see 340, 341 ; 1 Good, 29, 51, 52,

1 Good, 404, 405, () Quain’s El. 514.
{(n) See Enll:,. Quain's El. 512 lo 517 ; (s} Id. ibid.

Bell, 520 to 345, (t) Id. 512; as to these regions ante,
{:’-}I 1 Good, 12, 13 ; Quain's ElL 512, 57, 58 ; post, part ii,

(p) 1 l‘.-und, EQ‘ .:-B-L-.J.I 321 ; Quain’s (u} 3 Bell, 522,
E}. 512, (x) Quain’s El, 512; 3 Bell, 323.
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towards the left side, it is thin, and has an aente edge, so that it lies
smooth over the distended stomach. ()
There belong to the liver five distinct systems of vessels; the vena
rtze, the arteria hepatica, the venae 'Impatica:, the bi]'f:lr}' anid l}rmp]mti::
uets; these, with their nerves, form a very intricate but important
tem of vessels.(z) The extreme subdivision of these blood vessels in
:ﬁ: liver are inconceivably minute, and collected into very small glomu-
lerates, and from which arise the pori biliarii, which are wvery delicate
duets, secreting the bile from the venous blood; (a) and which bile is
discharged from the liver through the common hepatic duet, which is
formed from the union of the last mentioned duct. The bile flows
slowly, but constantly, along this hepatic duet, the greater portion runs
constantly through the ductus communis choledochus into the duodenum,
as before deseribed, but some regurgitates from the hepatic into the
tic duct, and is received by the gall bladder, where it remains for a
gf:rrt period, and aequires the name of cystic bile, (b)) The gall bladder
18 not furnished with muscular fibres; and it has been observed, that
therefore it has no means of evacuating its contents except what is de-
rived from external pressure, and probably the pressure of the diaphragm
upon the liver and gall bladder, during inspiration, occasions that sa-
lutary and necessary evacuation. (c)

The gall bladder is sunk in the substance of the liver, and the pit or
excavation which receives it has been considered, though improperly, as
a fissure or fossa.(d) It is attached to the lower surface of the right
lobe of the liver, and partly buried in its sinus. It is an oblong sac or
hagof' a pyriform shape, its greater end or fundus is contiguous to the
eolon, its lower end or neck to the duodenum. It is generally of a size
to contain an ounce or an ounce and a half of bile, and adheres to the
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which has passed into the gall bladder is retained, until, from a reclined
posture or pressure, it flows from thence into the duodenum. ( /)

The retention of the bile, surcharging the ducts, and distending the
all bladder, and the sudden discharge of accumulated hile, and the
irregularities of its course, when influenced by disorder of the viscera,
are the source of the most severe and distressing symptoms., (k) The
g[l].'l bladder is considered merely as a receptacle and reservoir of the hile,
and it is established, that the bile therein is not secreted thereby or
through its own coats. (i)

Bile has been defined to be a thick, yellow, bitter liquor, separated in
the liver, collected in the gall bladder, and discharged by the common
duct. The exact nature of bile has been the subject of much contro-
versy, and it is admitted is not as yet perfectly ascertained. (£) It how-
ever is clearly formed, in a great measure, of what has been treated as

{y) 3 Bell, 324. (d) 3 Bell, 327 ; Quain's El 516.
(z) EL Blum. 332, 535; Quain’s EL.514  (e) Id. 352; El Blum. 535.
o 516, where see a full description. (f) El. Blom. 354.

_ (8) 5 Good, 262, 263 ; Quain’s El 515, () Johnson, 54.
6. () 3 Bell, 352, 355 ; Muorgagni Adversa
(0) El. Blum. 532, 555: 5 Good, 262, Aunn, 111, A. xx to xxvil.

263. For a further description of the mi- (i) 3 Bell, 333.

nute anatomy of the liver see an admirable (k) Id. 539, 540; El. Blum. 554, 335,

paper by Mr. Kiernan recently read before 427 ; 1 Good, 407 ; 2 Bost. 365, 368,

the Royal Society. note 2 ; and see more fully, 5 Bost, 425,
(c) 2 Bost, 60, 4249, 430.

P2
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CHAP. VI.  the combustible matter of the venous bloed, which is passed through the

Sect. IIL — pymerous bloed vessels entering the liver, as presently noticed, and there |

DiersTioN.  surified in a manner somewhat similar to the operation in the lungs, and
thus the liver is auxiliary to such lungs. (I} Upon the last experiments it
has been observed, that the primary use of the liver in the animal eco-
nomy, consists in its separating from the venous blood certain substances
which contain an excess of carbon and hydrogen, thus fulfilling a fune-
tion very analogous to that of the lungs, which we have seen remove
those elements from the system, under the form of gas and vapour, and
the liver under that of a fluid or semifluid substance. It is to be re-
marked, however, that there is an essential difference between the re-
spective excretions of these organs, viz. that the first are burned, or
rather are similar to the produets of combustion, while the latter are still
combustible. (m)

The bile is secreted from the capillaries of the vena porte, derived
from the returned blood of most of the abdominal viseera.(n) It is
derived from the red particles of the venous blood, which contains an
abundance of carbonaceous element, (o) and its substance is analogous
toresin. () It has been observed, that when the course of the vessels
in the liver and the fluids they contain are considered, we perceive that
two sorts of blood are brought to each granule by the veins and arteries,
and that a different sort is conveyed away by the hepatic vein, whilst at
the same moment a new fluid (the bile) is received and carried down to
the duet, so that each granule forms the centre of a minute eddy, round
which the fluids turn, the mere fact of making the turn being sufficient
not only to change their direction, but also to impress upon them a total
alteration of character.(q) The natural bile of the adult system is of a
deep yellow cofour ; when concentrated by the absorption of its liquid parts,
it is brown; (r) whilst bile taken from a fresh adult subject, is rather
viscid, of a brownish green colour, inodorous, and if compared with that
of brutes, scarcely bitter. (s) Its constituent parts, obtained by chemical
analysis, are, besides a large proportion of water, albumen, resin, soda
partly united with phosphorie, .*;ulpllmr, and muriatic acid, a small portion
of phosphate of lime and iron, and a variable quantity of a remarkable |
and peculiar yellow matter. (¢) DBut the composition of bile varies |
greatly both from the proportion of its parts, particularly of the albuminous |
and resinous, differing under varying circumstances, and also from the |
addition of other constituents during morbid states, especially of adi-
pocerous substance, which gives origin to most biliary caleuli, for these |
consist either of it alone, or of it combined with the yellow matter just
mentioned. (#) But others insist that the bile contains alkali and salt |
in the same proportion as the blood, and that no resin exists in it, but |
a peculiar matter of a bitter and afterwards somewhat sweet taste, which
possesses characters in commeon with the fibrin. () The complicated
nature of bile necessarily gives rise to proportionably operose and com-
plicated mode of analysis. Tiedemann :!ntIPGnmlin appear to have paid
the most minute attention to this part of the subject. The result of the
whole is, that 91.51 per cent. is water, and that the solid contents consist
of twelve proximate animal principles, and ten neutral or earthy salts.

(1) 5 Bell, 539, 510; EL Blum. 532,  (p) 2 Bost. 365.

340, 395 ; Quain’s EL 316 () Quain’s El 516.
(m) 3 Bost, 499, 450, referring (o the ob- (r) 3 Bell, 544.
servations of Tiedemann and Gmelin, Re- (s} El. Blum. 335.
cherches Experimentales sur la Digestion () Id.; 2 Bost. 365 to 367,
traduites, par Jourdan, tom. xi. p. 60. {1} El. Blum. 353.
(n) 5 Good, 262, n. 1; 2DBost. 368, {x) Id. 537.

(o) El. Blum, 595; 2 Bost. 369,
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The proximate animal principles are some of them in small quantity, and
not very well defined. Of those that are more so, and exist in greater
proportion, we have cholesterine biliary resin, which is termed biliary
asparagin, picromel, osmazone, and mucus. The salts are principally
combinations of soda, but there is not any uncombined soda al:cording to
the common opinion. The bile of the dog did not differ very essentially
from that of the ox, although the number of ingredients which entered
into its composition was smaller. It contained cholesterine, resin, pi-
cromel, and mueus, with various salts, and as far as the confessedly in-
complete analysis which was made of the human bile allowed them to
form an nﬁﬂninn, it appeared to contain the same proximate principles.
Hence we learn that the analysis of Tiedemann and Gmelin, although not
agreeing in every respect with that of Thenard or that of Berzelius, ap-
proaches more nearly to the former.

With respect to the real wse or function of the bile, or even the final
use of the Eer, where it 13 secreted, Dr. Good ohserves, who shall ex-
plain them? (¢) One of the supposed uses of bile is to maintain the
peristaltic action of the bowels. (/) ‘The more common opinion has been,
that the hile precipitates the feculent matter of food from its chylous
fluid, and though this has been questioned, (¢) it is the doctrine now ge-
nerall:,r received ; (d) and it is further considered, that the hile is imme-
diately useful in promoting the process of digestion, and that the serous
Earl; of the bile is intermixed with the chyle, and carried into the thoracic

uct, and there mixed with the other absorbed materials of the new
blood. (¢) Dr. Bostock admits that the bile probably assists in digestion,
but regards it as essentially an excrementitious substance. (f) It has
been observed, that we may safely conclude that the lver, linked in close
sympathy with the intestines, connected by nerves, blood vessels, and
ducts, holds a control over their action by the stimulating fluid which
it supplies to them, (g) The bile secreted in the liver from the venous
blood, is formed, n a great measure, of the combustible or carbonated
matter of the blood, thus making the liver auxiliary to the lungs. (4)
Fourcroy also considered that the liver is intimately connected in function
with the lungs; (i) and Dr. Bostock observes, that when the venous
blood becomes loaded with inflammable matter, which cannot be dis-
charged from the lungs, principally in consequence of the high temper-
ature to which the animal 1s exposed, and when, from certain causes, one
of which appears to be the increase of cutaneous perspiration, this ex-
cess of inflammable matter is not employed in the {{upositiﬂn of fat, the
liver would appear to be the organ by which it is removed. In ordinary
eases, the quantity of bile discharged is small, probably no more than
what is suflicient to preserve the liver itself in its healthy state, and to
perform the secondary object of digestion, to which the function is sub-
servient ; but when from a conjunction of circumstances there is an ex-
cess of inflammable matter, its accumulation is prevented by an increased
discharge of bile. (£) Tiedemann and Gmelin ascribe the following uses
to the bile ; first, by its stimulant properties it excites the How of the

{a!a}SBusl. 425, 426, extracting from digestion, 54.

Tiedemann and Gmelin, vol. i. p. 88, B9. (e) El. Blum. 336 to 539 ; 2 Bost, 369,
(=) Sec ante, 201 to 204, when consider-  370.

ing the functions of the small intestines. (f) 2 Bost. 370.
{a) 1 Good, 407. (z) 3 Bell, 315.

(&) Id. 405, 402; El, Blum. 336, 338, () Td. 539, 540,

359, (1) 1 Good, 29,
(c) 5 Bell, 544. (k) 2 Bost. 570,
(d) El Blum. 336 ; Dr. Johnson on In-

213

CHAD. VI.
Sect. I11.
DIG ESTIOX.

Use and func-
tions of the hila
and liver.(z)



214

CHAT. VI.
Secr. I11.
IhcEsTIOoN.

Effects of pas-
sions and affec-
tions upon the
liver and gull
bladder.

Thscases of the
liver.

Tn_iuriﬂ to the
liver.

The Pancreas
and pancreatic
Juice,

FUNCTION OF

ntestinal fluids, as is proved by the unusual dryness of the fieces in
jaundiced persons ; secondly, it probably stimulates the intestinal mus-
cular fibres to action; fhirdly, as it contains an abundance of azotized
principles, it may contribute to animalize those artieles of food which have
no azote in their composition ; fouréhly, it tends to prevent the putre-
faction of the food during its course through the intestines, and which is
proved by the circumstance of the food being much further advanced
in decay in the entrails when the bile does not sufficiently flow into them
as when in the healthy state ; #ifthly, it probably tends to liquify and render
soluble the fatty part of the food ; amll lastly, that it is to be regarded as
an important excretion. ({)

Anger, when leng indulged, is well known to affect the functions of
the liver, and has often laid the foundation for jaundice, and consequently
for a deeper colour, as well as other properties of the blood that circu-
lates through the heart; a faet so well known, that the actual seat of
anger, instead of being properly attributed to a mental affection, has, in
the poetical language of most countries, been erroncously transferred to
this organ; and bilious, or choleric and irascible, are convertible terms
in the popular though incorrect language of our own day. (m)

The liver is the seat of numerous and important diseases,(n) such
as jaundice,{r} abscess, obstruction, nflammation, and malignant
tumours. (r) It is the seat of jaundice, and itz proximate cause consists
in an impeded How of the bile into the alvine canal, and its retrﬁra-:]e
passage mto the blood. (s) One of the immediate effects of the calorific
rays of the sun is to stimulate the liver to an excessive secretion of bile;
and hence the alimentary canal may become overloaded with it, and
perhaps the blood impregnated ; and hence again the greater violence of
bilious cholera, and its accompaniment with peculiar symptoms in hot
climates. (t) The functions of the liver and the stomach are so inti-
mately linked, that a derangement of one, especially of the liver, very
commonly produces derangement in the other, and it is difficult to say
in many cases which has the priority. (u)

The liver may be ruptured, or otherwise injured, so as to occasion
almost immediate death, and many instances of this nature have been
described : (¥) and when criminal death is suspected, the liver requires
particular examination. () A wound in the gall bladder, occasionin
extravasation of bile, has generally been considered as necessarily nmrtaf
but it is said this is not so ; (2) and in general wounds of the liver, if slight,
are not fatal, but if deep are as certainly fatal as a wound of the heart. (a)

The Pancreas, (the organ in the calf termed sweetbread,) is the largest
of the conglomerated glands, (i. e. consisting of lesser parts united,)
excepting the breasts, and extremely analagous to the salivary glands in
every part of its structure, even in the circumstance of its exeretory
ducts arising by very minute radicles, and uniting into one common duct,

(1) 1 Good, 32, 18%. 190, where see ob- (r) 21d. 519 to 528. Cyclop. Prac. Med.
servation on these suggestions. tit. Inflammation of Liver, vol. iii. p. 44.
{m) Cogan on the Passions, 279 ; 4 Good, {s) 1 1d. 407, 409, zee post,
121. Lord Coke, in his Institates, affected t) 1d. 293, ) 4
Enowledge of natural llistur:,.',niluding io %u} Dr. Johlinson on Illﬂigfﬂ-lﬂl‘l, L
the elepbant as having no gall, bile, or and see id. as to organic diseases of the
rancour, and that a member of parlin- liver.

ment ought, in such respect, to resemble {x) 3 Par. & Fonb. 65 fo 47.

that animal. (y) Id. 63,
{n) 1 Good, 29. =} Coop. Dict. tit. Wounds, 1291.
(p) 1 Good, 407 to 409, Secc L'_!."r:lup. Eu} Id. 1292,

Prac, Med, tit, Jaundice, vol. iii, p. 4.
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which penetrates the tunics of the duodenum, and supplies the cavity of cpap. vr.
that intestine with a constant stillicidium of pancreatic juice. (b) This  Seer. IIL
organ is of a long form, like a dog's tongue, and lies across the spine and  Dicestiox,
behind the stomach. (¢) The weight of the human pancreas is about
three times that of all the salivary glands together. (d) The quantity of
the pancreatic juice cannot be accurately ascertained. It is no doubt
produced copiously during chylification, and canmot be expected to flow
readily at other times, because the stimuli are the fresh and erude L'h}-‘m{:
entering the duodenum, and the bile flowing through the opening common
to it and the pancreatic juice. (¢) It was formerly erroneously supposed
that the pancreatic juice was aerimonious, but that doetrine has long been
refuted. ( /) Dr. Elliotson observes, that the use or function of the
pancreatic juice is unknown; but that Blumenbach's opinion that it assi-
milates the chyme more to the nature of the fluids 15 more precisely
given by Tiedemann and Gmelin, who conceive that it amima‘izes the
unazotized prinuilirles of vegetable food. It is certainly much larger
proportionably in herbivorous than in carnivorous animals, They assign
the same purpose to the saliva. (¢) The general opinion has been, that
the pancreas is useful in secreting a fluid which dilutes, tempers, and
moderates the acrimony of the bile, (&) and that it is materially useful in
chylification or dissolving the chyme, (i) This fluid has been supposed
to be similar to saliva, and that the pancreas is a gland of dilation, and
serves, like the saliva in the mouth, further to dilute the food when re-
quisite. (k) But it is said, that upon recent examination of the fluid, it
has been represented to differ materially from saliva, and that it never
eontains any sulpho-cyanic acid, free soda or mucus, and that its proper
use is to animalize the unazotized principles of vegetable food. ({) Dr.
Good has observed, that we know but little respecting the use of the
pancreas, or the function of digestion, but that we do know that the pan-
creas pours forth a considerable portion of the fluid which holds the solid
p}:n‘t of our food in solution, and that therefore it is highly probable that
the pancreas and spleen are both alfected in maay cases of dyspepsia. (m)
Tiedemann and Gmelin's experiments have established that the secre-
tions of saliva and panereatic juice differ in the following respects:—
Ist. The amount of the solid contents in the saliva is only half as much
as that in the pancreatic juice. 2. The saliva contains mucus and proper
salivary matter, with perhaps very minute quantities of albumen and
gaseous matter; whereas in the pancreatic juice the proportions of these
prineiples is reversed, the two latter existing in great abundance, and the
two former in very minute quantity. 3. The pancreatic juice is either
neutral or contains a little alkaline carbonate. 4. There is no sulpho-
cyanate in the pancreatic juice of the sheep, although it is found in the
saliva of this animal. It must be kept in view, however, that these ex-
aminations do not appear to have been made upon fwman pancreatic
juice. (r) But the l-[‘ren::h chemists, MM. Leuret and Lassaigne, have
stated quite different results in their examination of this secretion ; and
whilst the Germans have informed us that it is essentially acid, the French
chemists contend it is alkaline. Dr. Bostock appears to coneur with Dy,

(b) El Blum. 329 ; 3 Bell, 345 ; Quain's (z) El. Blum, 330; see alse 1 Goed, 54,
El 510 1o 512; 2 Bost. 502. See fully 355,190.

Cyclop. tit. Pancreas, vol. iii. p, 957, (k) 3 Bell, 258, 347,
{e) 3 Bell, 345; Quain’s El. 310 to (1) 1 Good, 54 ; El. Blum. 529.
512 : 3 Par. & Fonb. 66, (k) 3Bell, 548, 349; EL. Blum. 328,
Ed} El Blum. 350. (1) 1 Good, 34, 35 ; EL Blum, 330.
:} Idl Sgg_, 33{'- (Iﬂ-} 1 Gl‘“}lh Im.

(f) Id, s328. (n) Researches, &c. vol. i, 41, 42,
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Prout in favour of the German results. (o) It has been suggested that
the use of the pancreatic juice may be to animalize the unazotized parti-

~ cles of vegetable food ; (p) and it has been also observed, that the juice

tempers the acrid bile, (¢) and that the bile is diluted by the pancreatic
juice. (r) But the su}}[msetl use of the pancreas and spleen will he
resently more particularly considered. (s) It has been conjectured b

g—]a!ler, though it is said erroneously, that the secretion and pouring this
pancreatic juice from the }mm:rﬂ:ls into the duodenum is equal to eight
pounds in the twenty-four hours. (1)

Diseases of the pancreas occur but rarely ; () but it may be affected
by turgescence, or by chronic induration or enlargement, sometimes
accompanied with caleulous coneretions. (x)

The spieen is a soft spongy and exceeding vascular organ, Its colour
is deeply red, with a tinge of blue, particularly round its margin. Its
form is somewhat oval, being smooth and convex on the exterior, where it
is in apposition with the diaphragm, and irregularly concave on the opposite
side, which is divided into two parts, but unequally, by a transverse slit,
for the transmission of its vessels. The spleen has a peritoneal invest-
ment prolonged to it from the stomach, by which, as well as by vessels, it
is connected to the stomach; but it has also a smooth and fibrous tunick
proper to itself. The splenic artery is of considerable size. The vein
terminates in the vena portz, and its nerves are derived from the solar
plexus. (y) The spleen secretes no peculiar fluid, its blood is of a dark
livid colour, and coagulates with difficulty. Tt is even destitute of an
excreting duct, and in some instances has been extirpated withont injury
to the general health. (z) The spleen is sitwate in the left hypochondriac
region between the diaphragm and the stomach, and beneath the cartilages
of the false ribs. (a)

With respect to the use or function of the spleen, it has been observed
that it is as yet but little known, but that it may be affirmed to be sub-
servient to digestion. (6) It has been observed, that upon the whole it
should seem that the stomach, duedenum, liver, pancreas, and spleen, are
united in function; (¢) and that the spleen is an organ subservient to the
stomach ; that it is a provision for giving the vessels of the stomach an
occasional power and greater activity, enabling them to pour out a guantity
of fluid proportioned to the necessity of the digestion; (d) and that we
may conelude that it is not the means of retarding the blood in its eireu-
lation, but of giving force to it;(e¢) and that the probability is, that the
venous blood of the spleen is useful to the funetion of the liver, either by
supplying venous blood in proportion to the wants of the liver, or in that
venous blood carried to the liver there may be some peculiar change
wmught by the spleen, and fitting it for the secretion of bile.( f) Some
have suggested that the spleen is a mere diverticulum for the blood during
digestion. Others, that the specific function of the spleen is to secrete
from the blood a reddish fluid that has the property of coagulating, and

(o) 3 Bost. 431, 4382, 31, 32, (z) 1 Good, 35, 441,
(p) 1 Good, 54, 55. (a) Quain’s EL 509; 3 Bell, 349, 550;
(73 6 Bell, 238, 3 Paris & F. 66.
{r) El. Blum. 536. (i) 5 Bell, 238, 549, 352 ; 1 Good, 35;
(s) Post, and 2 Bost. 502, 2 Good, 528, 529 2 Bost, 502 ; and see
{t) EL Blom, 352, fully Cyclop. tit. Spleen, vol.iv. p. 35.
() 1 Good, 476 to 478; 2 id. 401; {c) 3 Bell, 238, 554.
Cyclop. tit. Pancreas, vol. iii. p. 257. (d}) Id.
?) 1 Id. 4745, o 478, (e) Td. 238, 335,
y) Quain's El, 509, 510; 3 Bell, 349, () 1d. 556, 557 ; 1 Good, 441, 443,

350,
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which is carried to the thoracic duet, and being there united with the
chyle changes it into blood ; but neither of these doctrines is to be con-
sidered as established. (g) Dr. Bostock and others have inferred that as
there are instances of continuing life and health nowwithstanding the total
destruction of the spleen, it is not absolutely essential to life, and that
consequently the office of the spleen is only of a supplementary nature,
and though oceasionally useful, is not indispensable. (%)

The spleen may be affected by turgescence or enlargement, called
parabysma splenicum ; (1) and although this organ is not to be regarded as
vital, or one of sensibility, and it be wholly wanting, or be extirpated
without affecting life, yet the more the spleen exceeds its natural size the
ereater is the emaciation of the indivi(iun] and the impairment of his
ﬁeahh; (&) because, being a diverticulum, it retains blood that ought to
go to the general fund. The spleen may also be inflamed, but it is less
. subject to it than many other of the abdominal viscera. () It may also
become ossified, and have tubercles formed in its substance, but there
is seldom suppuration in it. (m) So the spleen, like the liver, may be
ruptured by blows, falls, wounds, or other violence, and which will gene-
rally prove fatal. (n)

i

Having thus considered the digestive organs, the intestinal canal, and the
collateral or solid viscera, it may be proper to notice the peritoneum, with
its folds, the mesentery, the me::umllnn, and omenta. The viscera of the
abdomen, which we have thus considered, are fixed in their position by an
extended serous membrane, the perifonenm, already mentioned, (o)
forming numerous folds, which are called ligaments. It is closely adapted
to theﬁi‘.’er, oall bladder, stomach, intestines, spleen, and on the pelvic
viscera. From the great arch of the stomach it forms a very extended
fold, which invests the front of the intestines, called the great omentisn,
or epiploon ; and the great omentum is reflected back to form attachments
for the small intestines in the centre of the abdomen, and called the
mesentery, and a large duplicature around it for the large intestines is
called the mesocolon, and ligaments of the colon, the spleen, the liver,
bladder, and rectum. A very cursory notice of the peritoneum will
suffice, for it is comparatively uninteresting and unimportant, whether
physiologically or surgically. Its precise course is most difficult to trace;
it is not to be classed amongst the viscera of the abdomen, though, in fact,
it invests or surrounds them.

The mesentery, mesocolon, and omenta, are ligaments and plicae, or folds,
formed by the peritoneum. The mesentery and mesocolon are primary
processes reflected off from the spine upon the intestines, whereas the
omenta, (from the Latin omentum, and signifying the canl in which the
bowels are wrapped,) (p) are secondary processes of the peritoneum re-
flected from the surface of the stomach and intestines. The mesentery is
the ligament of the small intestines, whilst the mesocolon is the ligament of
the large intestines; and the omenfa are floating membranes of great
delicacy expanded over the surface of the small intestines, and attached
to the great arch of the stomach. (7)

(g) 1 Good, 35, 36. {m) 3 Bell, 551.

(k) 2 Bost. 505, () 5 Paris & Fonbl. G6.

(i) 1 Good, 469; 3 Bell, 351 ; see dis- (o) Ante, 181; and see its diseases,
eases of spleen in gereral, Cyelop. tit.  Cyclop. ti.. Peritonitis, vol. iii. p. 290.
Spleen, vol. v. p. 53. {p) Ventriculus atque intestina pingui

(k) 1 Good, 469, 470. ac tenui omento integuntur,— Plin,

(£) 2 Goed, 528, 529. (g) 3 Bell, 262, 265.
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The Mesentery is formed by a doubling of the peritoneum, which is
detached forward, and includes the intestines, as in a sling. It is named
from its sitnation in the middfe of the intestines, and iz divided into two
parts, one connecting the small intestines, and retaining the name of
mesentery ; the other the great intestines, and termed mesocolon. (r) The
proper Mesentery begins at the last turn of the duodenum, and runs
obliquely downwards, and towards the right side along the vertebree of the
loins, to the first, second, and third of which it is chiefly connected. Be-
tween the two layers of the mesentery are inclosed a considerable quantity
of cellular substance and fat, with the numerous blood vessels, nerves,
lacteals, and glands of the jejunum and ileum. Its anterior edge is much
more extensive than the posterior, being plaitﬂﬁ and folded, and corres-
onding with the convolutions of the intestines to which it is fixed. (s)

he surface of the mesentery has a moisture exuding from its pores. Its
use is to give a smooth surface and to strengthen the intestines, and in a
great measure to limit the degree of their distention. (¢) The mesenteric
glands are of the greatest importance, for the chyle absorbed by the
lacteal vessels, hefore it is carried into the thoracic duct, is deposited in
them, and there at least delayed until it is again absorbed and carried
forward. (u)

The mesocolon is the continuation of the mesentery, which, after reaching
the lower extremity of the ileum, contracts and obtains this name. It
follows the course of the great intestines, and fixes them in their place.
Below the right kidney it 1s narrow and firm, and forms the right ligament
of the colon. Opposite to that kidney it appears to be lost by the imme-
diate adhesion of the colon to the duodenum in front of the kidney. It
then turns across and forms a broad expansion, which incloses the arch of
the colon at its anterior edge, and behind it separates and incloses the
anterior part of the duodenum, and is fixed to the spine. It adheres a
little to the under part of the extremity of the stomach, and then descends
over the left kidney, at the lower part of which it forms the left ligament
of the colon. It afterwards adheres to the left psoas magnus, and forms
a loose fold, which retains the sigmoid flexure of the colon. At the last
vertebra of the loins it forms the mesorectum, which by degrees becomes
narrower and disappears towards the under part of the pelvis, the rectum
being then immediately connected to the os sacrum. DBetween the layers
of the mesocolon are placed the arteries, veins, and nerves, with the
absorbents and glands of the colon. (v) The mesentery in general suspends,
connects, and retains the intestines in their places, ffl/rnishes them with an
external coat, receives their glands, vessels, and nerves, and allows the two
last to be properly distributed. ()

The omentum, or caul, (y) formerly called epiploon, from its seeming to
Roat on the intestines, is a fine membranous bag, intermixed with much
fat, and covering a large portion of the anterior surface of the abdominal
viscera. It isdivided into omentum gastro colicum, and omentum colicum,
the former common to the stomach and colon, the latter proper to the
colon; they are, however, a continuation of one and the same sub-
stance, (z) The omentum is the principal seat of faf.(a) The uses of the

() Tuson’s Comp. 237; 3 Bell, 262, 300, 501.

300, 301, (z) Tuson's Comp. 237.
(s) Id.; 1 Good, 278, 479, {y) Ante, 217,
(t) 3 Bell, 300. () Tuson's Comp. 237 ; 3 Bell, 262, 263,
fu) 1d. 237. {a) 5 Good, 307,

(v) Tuson’s Comp, 257; 35 Bell, 262,
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omenta seem to be, that they fill up the inequalitics which arise from the
rounded forms of the viscera, and lubricate and give mobility to the in-
testines. (6) DBut the idea of the oil or fat exuding is unfounded, nor is
it subservient to the liver. (¢) Sometimes the omentum is affected with a
peculiar disease, termed parabysma omentale or turgescence of the
omentum, being an indurated and diffused tumour.(d) The omentum
may suffer strangulation, and require operation and peculiar treatment in
hernia epiplocele. (¢) Sometimes the omentum will become the seat of
excessive accumulation of fat.( f°)

The omentum gastro colicum, or magnum, consists of an anterior and
posterior part, each of which is formed of two membranes ultimately
united. In youngz subjects the omentum forms a distinet bag, but in old
people the layers of which it is composed become more or less incorpo-
rated. The anterior layer is a continuation of the peritoneal coats pro-
duced by the upﬁ:er and under surfaces of the stomach.(g) This
omentum is a peculiar process of peritoneum arising immediately from the
external coat of the stomach. (k) The longest and most remarkable
process of peritoneum is this omentum. It is a large empty delicate sac
hanging from the large curvature of the stomach, extended over the
greater part of the small intestines, applying itself closely to their con-
volutions, and in some measure insinuating itself into their interstices. Si}

The omentum colicum arises from the right part of the arch of the colon,
in the same manner as the other part of the omentum arises from the
stomach, and sends downwards and to the right side cuneiform process to
be connected to the caecum. ()

Besides these omenta there is a membrane much smaller, situated
between the liver and stomach, termed omentum hepato gastricum, or
omentuwm minus of Winslow. It passes from the fore part of the sinus of
the porta to the under and back part of the liver, to be conuected to the
whole edge of the small curvature of the stomach, and to the beginning
of the duodenum. It is composed of two layers, but is thinner, has less
fat, and is more uniform in its structure than the omentum magnum, and
also differs from it in having no reflection upwards. ()

[:g} Tuson's Comp. 238; 3 Bell, 264.
(k) El Blum. 548.

(i) Id. 349, where see a full description,
(k) Tuson’s Comp. 238 ; 5 Bell, 265.
() Id.

%b} El. Blum. 5449,

c) 3 Bell, 266; El Blum. 349,
Eli} 1 Gﬂuds 486, 487 .

e) Coop. Dict. tit. Hernia, G64.
(f') 5 Good, 307.
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Seer. 1. It has been truly observed, that absorption is one of the most important
Dfm:urm:c ﬁm:::tiuns in the system, and one of the most frequent channels through
“D"L_l;l:ﬁf_“!“‘“ which disease is caused, perpetvated, or removed, and that the irmpurt-
T10%, (a) ance of entertaining accurate ideas, as to the channels through which the

noXIous agents affect the system, must be manifest. (4) ‘
Ganeral des _ The function of absorption, from the Latin term, is defined by its name
scription of the Signifying sucking up, or imbibing, and consists in certain vessels and
absorbent func- organs, viz. lacteals, lymphatics, glands, and thoracie duct, termed absor-
tion, and of the bents, receiving or taking up certain fluids, and transporting them from
I“'I':"E_“l and lym- 0 part of the system to the other. The fluids thus taken up are prin-
Phatic vesse.  cipally two, viz. the chyle and the Iymph, the former received by the
lacteals, and the latter by the lymplatics. The immediate objects of the
action of those sets of vessels is essentially different ; that of the lacteals is
to convey the chyle from the small intestines into the thoracic duet, and
from thence into the subelavian vein, to be there intermixed with the
general mass of the blood, in order that it may directly serve for the
nutrition of the body ; (¢) whilst the lymphatics, it is supposed, serve to
remove what is useless or noxious, and to dispese of it in such a manner
that it may either be applied to some secondary purpose of utility, so that
nothing useful may be wasted, and that what meﬂ otherwise be injurious
may be discharged from the system. (d) The glands collect and retain for
a time the absorbed lymph, and probably, in some degree, influence its cha-

— S — S

(a) Sce an excellent practically useful EL 279, 282, 414, 486, 575; see deriva-
article on Absorption, Copland’s Dict. tit.  tion of Adenclogy, ante, 52 ; and as to the
Absorption, 25 to 26; and sce in general diseases of the function and remedies,
Elliotson’s Blumenbach, 560 to 377 ; 2 Copland’s Dict. Prac, Med., title, Absorp-
Bost. chap. xi. p. 554 to 605; 5 Good, tion, 23.

250 to 293: 2 Bell, 322 to 365; Lizars, (b)) Copland’s Dict. Prac. Med, tit. Ab-
part. xii. 12 to 54; and Coop. Dicl. til. Ab-  sorption, 23.

sorption, & to 13; see an account of the (e} 2 Bost. 5531, 551.

dizcovery of the absorbent system, EL () 1d. 351.

Blum. 374 to 576 ; 5 Good, 268 ; Quain's
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racter ; whilst the thoracie duct acts as a great reservoir preparatory to the
new materials of blood passing into the subelavian vein and being there
mixed with the mass of blood. In other words, absorption is prinei-
pally the process by which the new materials, arising from food and nourish-
ment, and converted in the stomach and smaller intestines into chyle, and
serving for the nourishment, growth, and support of the body, are sepa-
rated and in a degree more assimilated, and ultimately carried into the
blood. (¢) This is the primary and most essential office of the absorbent
function, and principally performed by one description of the absorbent
vessels, which thus receive the recent new matter, the products of ali-
ment and digestion, and eonvey it principally through the thoracic duct
to the blood. But there is also a further and distinet object effected by
another and totally different set of absorbents ; for it is at least supposed,
if not established, that all the particles of which the bedy is com-
posed from time to time lose the power of performing their appro-
priate functions, and that, therefore, to continue the animal economy
perfect, they must be removed and new matter deposited in lieu, and
which object is effected by this other branch of the system of ahsorpr.i-un
(though not perceptible to our faculties) so that a continual exchange
of particles takes place, the former constituents being taken up by certain
absorbent vessels, viz. the lymphatics, and returned into the general circu-
lation to be either discharged or employed under some new form; ( f)
and the vessels employed in the latter functions are termed the lymphatics,
from the circumstance of the fluid which they contain being lymph.

-
Secrion 1I.—Tue Oreaws axp Parts or THE Fuxcriox or ABsoRPTION.

The absorbent vessels, which imbibe the fresh materials for new blood
from the digested food, are principally found in the small intestines,
where they receive into one common reservoir (the thoracic duct) all the
new and recruiting materials for new blood, and which are from thence
conveyed gradually into the subelavian vein: and from thence into the
right auricle of the heart; and from thence, as we have seen, in consider-
ing the course of cireulation of the blood, (g) into the lungs, and there
exposed to atmospheric air, and returned through the pulmonary veins
mto the left auricle and ventricle of the heart, and thence passed into and
through the aorta in circulation through the arteries, &e.(h) It is
obvious, that were it not for such contrivance the nutritious qualities of
the chyle would pass off uselessly from the frame through the small, and
then through the large, intestines, the same as the faeces,

The materials thus absorbed are principally the elyle, which is found in
the intestines from the nutriment received into the stomach and separated
from the faieces in the small intestines, as explained in the last chapter, (i)
But there are various other materials from other parts of the body,
many of which are particles of the refuse matter separated by the secreting
vessels, which are not wholly wasted, but much of it absorbed and passed
imto the thoracie duct and there mixed with the chyle, and also becomes
part of the blood passed into circulation. (£) By this arrangement there
15 great saving of animalized fluids, which, however they may differ from

(e) 2 Bost. 534, 551. tion; El. Blam. 577, 578; 2 Bell, 331 to
(F) 2 Bost. 524, 525, 551 ; 5 Good, 364;3 Bell, 238.

268 ; Cuvier's Animal Econ. 194, (i) 5 Bell, 257,
(2) Ante, 125 to 168, (k) 5 Good, 260 ; El Blum, 377, 378 ;

(h) 2 Bost, 551; Coop. Dict. Absorp- 1 Bost. 128, 129,
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each other in several properties, are yet far more easily redueible to
gennine blood than mere new and unassimilated matter obtained from
without. ({) For the purpose of this absorption there are also the halitus
of the cavities, the gall bladder, and not a small portion of the stillatitious
Auids which are applied to the commeon integuments. (m) It is curious to
observe and consider the winding course which nature has provided for
the purpose of changing and assimilating the chyle and other absorbed
fluids, before their admixture with the blood, and which, if introduced im-
mediately into the blood, would probably occasion instant death.(n)

Enumeration of  Lhese several numerous absorbent vessels are divided into four, viz.

the absorbent
vessels,

First, the Lac-
teals. (t)

first, the lacteal vessels ; secondly, the Iymphatic vessels ; thirdly, the con-
globate glands ; and fourthly, the * thoracic duct.” (o) The exact a(}mr-
tures or orifices of these canmot be traced, but they may be followed up
either singly or in conglobate glands, until (with the exception of a few,
which enter directly into the right subelavian vein) (p) they in general
terminate in the thoracie duet, which finally pours the whole of this
mixed fluid steadily and slowly by means of a valve placed at its opening
into the subclavian vein of the left side.(¢) The use of that valve is
probably not so much to prevent the influx of the blood, as to medify the
entrance of the chyle, or to secure the gradual intermixture in the
thoracic duct, and thence into the subelavian vein, and to cause it to
enter by drops rather than in a stream.(r) The lymphatic system con-
sists of an elaborate set of vessels, being more numerous than either the
arterial or venous, and a number of glands distributed in various parts in
the course of these vessels. (5)

The Lacteals are so termed from their general milky or white appear-
ance ; but it is said they ought more properly to be called the chy liferous
vessels; and they are sometimes termed the nutrient absorbents. (u)
These originate amongst the villi of the internal coats of the small intes-
tines, and partly in the duodenum, but principally in the jejunum and
ileum; by them the chyle is conveyed from those intestines into the tho-
racie duet, and thence into and through the subsclavian vein into the right
auricle; and although so much of this supposition as respects the villi
has been disputed, the residue appears to be universally assented to, ()
and it is agreed that the orifices in the small intestines have a peculiar
absorbent or attractive quality, like capillary tubes, so as to attract and
imbibe the chyle;(y) and it is further agreed, that after the chyle has
been thus once absorbed through such orifices, then by the contractile
power of the lacteal vessels, assisted by the ll‘i[,‘ﬂhﬂl‘liﬂﬂ]yﬂ(‘.til]n of their
valves, and probably by other causes, the chyle is necessarily propelled
along these vessels, and prevented by the valves from rctrngrm{‘inrr until
it has finally entered the thoracic duet.(z) One remarkable pcmﬁiarit:.r
of these lacteal vessels is agreed to be, that they select and absorb only
chyle, and never or very rarely imbibe any other fluid. («) The lacteals
are vessels in part of the same deseription in construction as lymphatics;

(1) 5 Good, 269. Bost, 530, 540, 577 to 552.
() El Blum. 366. (u) 1 Good, 14; Lizars, pare xii. 13; 2
(n) Id. 366, note(c); see Infusion, Bost, 435, 447, 448,

ante, 166, (2) Id. ib. 2 Bost. 557, 538, and id.
{e) El. Blum. 360; Lizars, part xii.; note 1, 577, 578.

3 Bell, 238, (y) 2 Bost. 530, 551, 577 to 581.
{ p) BL Blum. 365. (=} Ld. 551, 552, H78 to 581.
(g} 5 Good, 268, 264, (a) 5 Good, 271, 272; El. Blum. 360,
(r) EL Blum. 364. S364; 2 Bell, 325; 3 Bell, 297, 238; 1
{s) Lizars, part xii. p. 12. Good, 57 ; 2 Bost. 552, 569,

(t) See one of the fullest desgription, 2
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but the former, arising between the commencement of the duodenum and
the termination of the ileum, are confined to the small intestines, the
jejunum and ileum. (&) The lacteal vessels, which take up the chyle, are

therefore only one branch of the system of absorbents.(c¢) Within the _

last few years, however, there have been disputes respecting the termina-
tion of both lacteals and lymphaties, viz., whether they belong ultimately
and solely to the principal trunks, the thoracie duct and subclavian vein,
or whether they are not in a great measure inserted into and connected
immediately and directly into neighbouring veins, and also whether ab-
sorption is a function peculiar to them, it being aseribed hy some also to
the mesenteric as well as to other veins. (d)

The non-absorption, or imperfect absorption of chyle, must proceed from
some mischief in the lacteals or mesenteric glands, and which may either
labour under an inertness in carrying on their proper functions, or may
be so obstructed in their course as to be prevented from exercising their
functions, notwithstanding their being in a state of health, and this will
occasion diarrhoea alba, or loose or fluid alvine evacuations. (¢)
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The Lymphatic vessels are so called from their usnally containing Secondly, the
iph, They are nearly similar in their structure and composition to the Lymphatics.

lacteals; but in consequence of their contents being transparent and
colourless, they are the less easily discerned. They are provided with
numerous valves, and form frequent anastomoses, and possess a degree
of contractility similar to the lacteals ; and it is said that tIhe main branches
of the lymphatics are finally reduced into three or four great trunks,
which probably, like the lacteals, terminate in the thoracie duct. (f)
They differ, however, materially from the lacteals, as well in their situation
as in their contents and offices ; for whilst the lacteals are confined to the
mesentery and small intestines, and imbibe and convey only chyle, the

:ﬁmphalies are found in the larger intestines and in almost every part of -

e body ; and with respect to their contents, they not only take up fluids,
containing particles adapted for the nourishment of the body, other than
chyle, but also absorb all worn out or decomposed particles of the frame
of every description readily separated from it, and which we have seen is
an incessant operation, whether it be a fluid or the densest substance,
such even as the particles of decayed bone, and reduce and mix the whole
into the fluid ealled lymph, and carry the same into the thoracie duet, to
be again carried into circulation, some part to serve useful purposes, and
the rest to be carried off as effete and useless. (g) This lympk is a trans-
parent and colourless fluid, which, as its name imports, was supposed to
eonsist principally of water : () but it is said that it bears a very strong
analogy to chyle, especially in the characteristic properties of separation
by rest into parts; one more solid and fibrous, and the other, which
remains fluid, and more resembles albumen, (i)

But nutrition is not the sole use or even the primary funetion of the
lymph or of the lymphatic vessels, although it may be a secondary
office. () The exact use of the lymphatics is still a very guestionable
point in physiclogy ; the common supposition has been that they absorb

Eﬁ] Lizars, part xii. 13. Diarrhgea, 22, 25,
¢) 3 Bell, 238. () 2 Bost. 548 ; but this is doubted,
(d) El. Blum. 363, note (u); 2 Dost. id. 581, 582.
330 to 567, where Dr. Bostock, although {#) 2 Bost. 583, 581,
be does not entirely assent to venous ab- (h) Ld. 541 to 545, 552, 553, 571, 572,
sorption, yet he appears to acknowledge 581, 582,
that it may exist; sce in particular, id. (i) Id. 572.
566, 567. (k) Id.
(e) 1 Good, 278; Copland's Dict, tit,
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all the old and redundant materials of the body, and also various kinds of
superﬂuuuﬁ fluids formed within its textures and cavities, (1) as well from
the external common integuments as from the fauces and cesophagus, the
pleura and peritoneum, and from the thoracic and abdominal viscera
themselves. (m) They accompany every part of the frame closely and with
great minuteness of structure, and exist very numermmly even in the coats
of small arteries and veins. (#) They have numerous valves, so disposed
in pairs opposite each other, that the whole eavity is aceurately closed. (o)
Magendie having ascertained, by a train of experiments, the degree of
effect which certam narcotic substances produce upon the system, so ag
to be able to refer to these as a standard of comparison, he was inducei
to examine how far the absorbing power of the vessels was promoted or
retarded by the states of plethora or depletion. The result seemed to be
that plethora wuniformly retarded, and depletion as constantly promoted,
absorption; and hence he concluded that it must consist in a mere me-
chanical action, independent of any principle connected with vitality, and
he therefore attributed absorption to the capillary action, exercised by
the sides of the vessels upon the substances to which they are exposed, and
that absorption is merely a filtration through the sides of the vessels; (p)
but subsequent physiologists deny this doctrine of lateral filtration, and
limit the passage of the lymph through the orifices of the vessels. (g)

It is admitted that there is much difliculty as well in ascertaining the
nature of the lymph to be found in the lymphatics as in accounting for its
production. (s) It is said to be uniform in its nature and appearance as
previously deseribed, (f) and yet to be an aggregzate of various particles,
fluids, and substances, materially differing from each other. Nor is there
any satisfactory explanation how or by what means the densest solids as
well as more fluid components of the body, are absorbed and taken up
by these vessels. (#) All modern physiologists appear to agree in the
supposition that every part of the human frame is perpetually changing,
and old parts removed and carried off, and new parts deposited in lieu;
but how, in the removal of parts of bone and other solids, the same are
solved before they can be absorbed, and how reduced to and blended
with and assimilated to the rest of the fluid lymph, seems to be undis-
covered. (x) We know only of the gastric juice in the stomach as an
adequate solvent for such solids, but that has not been discovered in any
other part of the frame. Some have supposed that the parts taken up
by the lymphatics must have been previously decayed and absolutely
dead, and that then they are more readily and rapidly decomposed; but
still as we know bone will retain its solidity and resist decomposition for
many years after death, it remains une:{FIained how parts of that sub-
stance, are rapidly broken up and solved into liguid, so as to pass the
minute orifices of the lymphatics and become undistinguishable from the
residue of the lymph. (y)

(1) Lizars, part xii. 15; 5 Good, 270 Bost. 587.
to 272 ; El Blom. 325; 2 Bost. 541. (g) 2 Bost. 589,
(m) El. Blum, 364; 5 Good, 275; 2 (r) Ante, 42, 43.
Bell, 325, 331; Copland’s Dict. tit. Ab- (s) 2 Bost, 582.
sorption, 23, (t) Id. i
(n) 5 Good, 272, 275; Quain's El. 280, {u) 2 Td, 383; as tothis operation see
281 ; see a clear account of the lympnatics, Cruickshank on the Ahsorbing System, p.
2 Bost. 541, 108, &e.
{0} 5 Good, 275. (x) Ante, 42, 45 ; 2 Bost, 383, 584
(p) M. Magendie, Journ. Phy. 6; 2 (v) 2 Bost. 586, 587.
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There is another most important office or function ascribed by modern
physiclogists to the lymphatics, viz. that their primary use is o mould
ang fashion the body so as to give it its proper form, and to enable it to
increase in bulk, while its individual parts retain their appropriate fizure
and proportionate size. () It has been observed, that when we reflect
upon the mode in which an organized part is enlarged, we perceive that it
does not grow by accretion, like a erystal, nor by simple distention, but
by a numerical as well as a specific increase of each individual part.
With respeet to the muscles, for example, the number of fibres are aug-
mented at the same time that each individual fibre is increased in size ;
and the same thing takes place with respect to its tendinous extremities,
and the other membranous parts that are dispersed through the body.
This extraordinary operation is supposed to be effected by absorption
and hence we conclude that the lymphaties alone, or at least in conjunc-
tion with the veins, are the agents employed for this purpose, (a) By
these, small particles even of bones are supposed to be gradually re-
moved, and a deposition made of other materials in their proper situations,
s0 as to create or continue the perfect bone. (@) This property in the absorb-
ents is obviously connected with that universally admitted prineiple in the
animal economy so often noticed, that the matter of which the organs of
the body are composed, during the performance of their various functions,
undergoes some change, which renders it no longer fit for its original
purpose, and that it therefore becomes necessary that it should be re-
moved, and new materials deposited in its place;(b) but, like most parts
of the absorbent system, we are ignorant as well of the nature of this
change as of the means by which it 1s effected. (&)

Upon the whole we may conclude that the lacteals and the lymphaties
are essential to the growth of the body, although in different ways. The
lacteals procure the materials and convey them into the blood, whence
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they are abstracted by the seereting arteries, while the lymphaties regu-

late the mode of their deposition, and contribute to reduce the parts into
their proper form and dimensions. (¢)

It seems also to be established that there are absorbent vessels upon
the surfuce of the body, and that even through the external skin there
are nutritious liquids as well as poisons that may, especially by rubbing
and friction, be absorbed and carried into the eirculating system; (d)
and instances are stated, by high authority, where, from a stricture in the
eesophagus, or from the suspension of the power of deglutition, no nourish-
ment could be taken into the stomach, yet the patient was supported for
a time by means of absorption from the surface, aided by the aliment of
nutritive clysters. (¢) Dr. Baring has from his experiments inferred that
the whole function of external absorption is a physical effect of afmos-
pheric pressure; and he even contends that the circulation in the ab-
sorbing vessels, and in the great veins depends on the same cause, and
that vital action is not concerned in absorption ;( f) but that doctrine
has been questioned, at least as regards the lacteals. (g) Dr. Bostock
observes, that under certain circumstances the absorbents are able to
take up substances applied to the skin, especially when aided by friction,
which is sufficiently proved by the effect of various medical azents which are

—— ——
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{z) 2 Bost. 573. . (d) Cop. Dict. tit. Absorption, 23;
(2) Allen's Lectures on  the Animal 5 Good, 975 ; @ Bost. 585, 506.
Economy, and other anthorities; 2 Bost. e} & Guod, 275; Copl. Dict, tit. Ab-
373, 574, DBut some physiologists doubt sorption, 23.
this conelusion. (.F) 2 Bost. 595, note 5,
(b% 2 Bost, 576. - (&) Id. 595.
(c) Id.
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enabled by this means to enter into the circulation, and to act upon the
system in the same manner as if they had been received into the stomach.
Thus mercury applied to the surface produces its specific effect upon the
salivary glands, and lead uwpon the muscular fibre, while opium, tobacco,
and other narcoties, manifest their peculiar action upon the nervous
system; (h) and although some modern physiologists, after numerous
experiments, agreed that mere immersion In warm water, or even in a
solution of a saline substance, as corrosive sublimate, occasioned no ab-
sorption, (excepting what may escape through the lungs,) and thence it
was concluded that the cutaneous absorbents are not capable of taking
up substances that are merely applied to the external surface, unless they
are foreed by friction or an abrasion of the cuticle, or a destruction of
some of the adjacent parts; (i) yet it is considered that Dr. Edwards
has by his more recent experiments fully established that the function of
absorption is actually carried on by the skin to a considerable extent,
and probably without interruption, whether the body he immersed in
water or in certain air; (k) and hence the probable utility, in certain
cases, of immersion in warm water, and nourishing liquid aliments, and
in medicated or other air baths, (I)

The conglobate or lymphatic Glands, it has been observed, compose a
most considerable portion of the absorbent system, and they are met
with in different parts of the body, but always connected with the lacteals
or lymphaties, (n) The glands of the body are divided into those which
secrete a fluid from the blood for the use of the system, and those which
secrete a fluid to be discharged from it; the l{rmet‘ may be termed
glands of supply, the latter glands of waste. (o) Glands are of various
sizes, sometimes simole, sometimes in groups or clusters ; and although
their use may not be perfectly understood, yet it may be presumed that
they serve some important purpose, such as a secretion of some peculiar
and important fluid, from the circumstance of every absorbent vessel
during its course passing through one or more of these glands ; though
another use has been assigned to glands, viz, that they oppose a me-
chanical obstruction to the otherwise rapid progress of the chyle and
lymph, and produce some necessary change in the nature of the fluids
which pass through them; (p) and even that supposition has been
doubted. (y) They are very numerous in the mesentery as connected
with the lacteals; and as attached to the lymphatics there are also large
clusters of them in the groin, the neck, and the axilla, as well as in the
course of the greater lymphatic trunks, not far from their termination in
the thoracie duet.(¥) In another eminent work it is observed, that those
found in different parts of the body are perfectly similar to those found in
the mesentery, consisting, like them, in a great measure of convoluted
absorbent vessels, supplied with an immense number of blood vessels,
and liable to the same diseases. (s) These glands are chiefly composed of

membrane ; () but it is a [lis]?ul:ed point whether, as regards their strue-

ture, they contain cells or w

vessels, and also whether nerves accompany these glands, (u)

ether they eonsist of a mere congeries of

The form

(k) 2 Bost. 596.

(i) Currie’s Med, Rr:i)-, chap, xix.;
2 Bost. 597, 503.

(k) Dr. Edwards' de I'Influence, &c,
chap. xii. p. 545 ; 2 Bost, 599 to 601.

(1) Copl. Dict. tit. Absorption, 23.

{m) See in general 5 Good, 275, 474 ;
2 Bell, 280; Lizars, part xii. p. 34 ;
2 Bost, 547,

(n) 2 Bost, 547.

(o) 3 Good, 205,

(p) 2 Bost. 553, 554, and id. note (1),

{71 2 Bost. 548, note 4, 553 to 535,

(r) Id.3548.

(s) EL Blum. 367.

{t) 1 Bost. 23.

(u) Sce the contradictory autherities,
2 Bost, 548 te 551; EL° Blum. 567 ;
2 Bell, 529,



ABSORTTION.

227

of the glands in the absorbent system is mostly cireular or oval, and @maAP. VIL.
somewhat flattened. (x) It appears that the chief office of the conglobate
glands is to prevent the ill ettects upon the heart of the improper ad-
mixture of erude fluid with the blood by assimilating the extremely
various fluids to an animal nature by retavding their motion, and perhaps
also by superadding to them some fresh secreted Huid. ()

The Thoracic duct is 2 membranous eanal, slender, strong, though trans-
parent, more or less tortuous, subject to great varieties in its course and
division, destitute of musecular fibre and nerves, and possessing numerous
valves. Itisavessel varying in size between the eighth and the fourth of an
inch in diameter, and passes almost perpendicularly near to the spine, run-
ning in a somewhat tortuous course from the second or third lumbar verte-
bra, and penetrating the diaphragm through the aortie opening, passing
upwards to about half an incﬁ above the trunk of the left subelavian vein.
It is then bent down into the form of an irregular arch, and opens into
that vein nearly at its union with the jugular of the same side. (z) It is
furnished with a peculiar valve at this pomt of msertion, which is placed at
the distance of five or six inches from the termination of the subelavian
vein in the right auricle of the heart; its contents being there mixed with
the venous blood, is assimilated to it in all its properties, and passed
through the lungs, and then becomes perfect blood. () The contents of
the lacteals, the general lymphaties or absorbents and glands, all unite
into this receptaculum or cisterna chyli, or rather an extensive reservoir
of lymph as well as chyle, and this is found on the front of the body of
the second lumbar vertebra in the abdomen. (b)) The chyle and lymph

« thus mixed in the thoracic duct is opague and white, without smell. The
whole is poured in a slow and almoest stiliatitious manner through the
last valve of the thoracic duet, and is there intermixed with the venous
blood ; and sanguification proceeds gradually as the mixed chyle and
lymph is poured into the subelavion vein, and by respiration in the lungs
all the parts become completely assimilated. (¢)

It might be supposed that the rupture of this important vessel would
be fatal, yet nature has in some instances supplied the defect, so that life
has continued, although in a very weak state, for many months after the
njury. (d) But in general if the thoracic duct be wounded, the case is
considered necessarily fatal, for it is beyond the reach of aid ; and is so
very important a vessel, that though its lesion may not canse immediate
death, yet through the diversion of its contents from the circulating
system, and their extravasation into the cavity of the thorax, fatal results

are induced in a twofold manner. (¢)

Dr. Bostock, when inguiring into the relation between the absorbent and
the nervous system, observes, that there may be cases in which the fune-
tion of absorption is influenced by the power of the nerves, yet that the
E'Elat:ilm is of an indirect nature, beecause the examinations of anatomists
mdicate that there are but very few nerves sent to the absorbent system,
and that even these few seem rather to pass by them, in order to be

{z) El. Blum, 367,

(y) EL Blum. 366, 573 ; ¢ Bell, 330,

(z) 2 Bost. 546.

{II:I Id- ‘1'3-5"

(k) El. Blum. 363 to 363, 377, 578
2 Bost. 5333 5 Good, 268, 2691 1d. 14,
15 ; Lizars, part xii. p. 18, and see Lizars’
Plates, p. 98 ; 5 Bell, 258 ; Quain’s Kl 280;

but note, some physiologists suppose that
some of the lacteals communicate directly
with =eighbonring weins, without at all
passing into the thoracic duct.  Ante, 223,
note (d).

{c) EL Blum. 577 to 379; 2 Bost, 553,

(d) Id. 362, note (k).

{e) Dr.3mith's For, 278,
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transmitted to more distant organs, than to be ultimately destined for the
lymphatic vessels or glands themselves ; that the mode of action of the
absorbents (at least if we except that of their mouths, which we have
seen is involved in obscurity,) is of that kind which may be explained
without the aid of nervous sensibility; and that indeed every circum-
stance connected with them seems to show, that, like the sanguiferous

system, their ordinary operations are to be referred to contractility
alone. (f')

These vessels, or at least the lacteals and mesenteric glands, may
either labour under such an inertness or torpitude as to render them
incapable of carrying on their prﬂ}lmr functions, or may be so obstructed
in their course as to be prevented from exercising their funetions, not-
withstanding their being in a state of health. The non-absorption of the
chyle will produce the disease called diarrhcea alba, or white looseness, in
which the excremental dejections are milky, or resembling in their ap-
pearance a mixture of water and lime, with a frothy scum, and is to be
treated in a particular manner. (k) The lymphatic glands are sometimes
so tumefied that they obstruct the course of the biliary fluid along the
ducts, and produce a disease termed icterus or jaundice. (1) The bronchial
alands, particularly those near the bifurcation of the trachea, are subject
to serofulous enlargement, and to inflammation and suppuration ; also to
caleareous concretions, to asseous depositions, and to seirrhus. (k) The
axillary glands are very subject to inflammation, suppuration, scirrhus,
and cancer, particularly when the last disease affects the mamma, ([) as
are other eclusters when disease exists in their track, (m) and all the
lymphatic vessels are subject to inflammation and suppuration. (n) The
tﬂ}rmiﬂ gland is liable to injuries and diseases. (o) So serofula affects
the lymphatic abscrbent g!nnds.{j:} In the process of uleeration the
lymphatics appear to be at least as active as the blood vessels. (g)
Glands also are liable to melanose () and cancer. (s) The consequences
of injuries to the thoracie duet have already been noticed. (¢)

{f) 2 Bost. 604, 605. {m) Liz. 26 to 34.
(g) See in general Cop. Dict. tit. Ab- (m) L. 54
sorption, 22; Coop. Surg. Dict. tit. Absorp- (#) Coop. Dict. tit, Thyreid Duct. p.

tion, G to 13 ; and 5 Good, 294 to T12. 1095,
(1) Bee the proper remedics 1 Good, {p) Id. tit. Serofula, p. 1025,
278 to 283 ; Copl. Dict. tit. Absorption. {g) Ld. tit, Ulceration. p, 1131,
(i) Liz. part. xii. p. 18, note. {r) 3 Gowd, 320,
(k) Id. 21, notes, (=) Id. 361 to 363.

() Id, 24, (1) Ante, 297,
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OF THE FUNCTION OF SECRETION AND IT5 ORGANS AND I'ARTS.
g

Section I. Definition and Deseription., 229 | and several kinds cnumerated .. 2351
Sectivn 11. The Organs of Secretion in Section 1V. Diseases of Secretiolt .. .. 235
General ..coecveievacncncaas 230 | Section V. Of the Organs of Secretion
Section 111, The Secretions themselves of Urine in particular .v v u s vu ihids

Seetion I.—DErINITION AND DESCRIFTION OF SECRETION.

Tre function of Secretion, it has been observed, must, with truth and
recret, be declared to be among the most obscure parts of physiology. ()
The term secretion, according to its original and primary meaning, is
equivalent to separafion, but it is limited, technically, to that function of
the animal economy which consists in the separation of the various jluids
of the body, or to the fluids secreted. The same function has however
been properly termed depuration, from its office of cleansing the frame
from impure or noxious particles. (¢) Magendie thus defines this func-
tion :—* On donne le nom generique de secrefion i ce phenoméne par
lequel une partie du sang s'echappe des organs de la circulation pour se
répandre an dehors ou au dedans; soit en conscrvant ses proprictés chi-
micues, soit aprés que ses éléments out ¢prouvés un autre ordre des com-
bianaison.” (d) In other words, secretion affords the means by which
certain parts of the blood are separated from the mass, either, first, to
serve some useful purpose after such separation; or, secondly, to remove
some substances which are superfluous or injurious; the former import-
ant to be continued in the frame, at least, for a time, such as the gastric
juice (that important and immediate agent in converting aliment in the
stomach into the materials of the blood)(e); whilst the latter are ex-
cretory and rejected as pernicious or useless, as urine, feeces, &e.  The
superfluous and excrementitious fluids, commonly called the excrement of
the second digestion, are of two kinds, the one exhaled by perspiration,
the other the urine oozing from the kidneys.(f) On the other hand,
by absorption (which we have just considered) the new and renovating
materials of the blood are assimilated, or sucked in, or taken up and
become new parts of the frame, instead of being separated as in the
instance of seereticn. (g)

We have seen that all the parts of the human frame are ];::rpetnall;-,r
wearing out, or at least changing, by their own action, as well the most
firm and solid, even the bone, as the most soft and spongy. DBut they are
as constantly supplied with new parts deposited in lieu of those removed,
and for these purposes the waste and the recrement are carried off’ by one
deseription of process, that of secrefory or excretory, and the new ma-
terials ave supplied by the other deseription of process, that of absorption.

r——

_ (o) Importance of this function, and see, Dict. tit. Depuration.
in general, 2 Bost. 515 to 432, (d} M. Magendie's Physich tem, ii. p.
(b) El Blum. 389; and sce 2 Bost, 313 345 ; 2 Bost. 515, note 2.
i 432, a pnrusa] of which will establish (a,} 2 Bost. 314,
11!511'- knowledge of the secerncnt function is {f) EL Blam. 405, 589 ; 5 Good, 260.
still in an infantine state. (£) 2 Bost. 313 to 315,
() Copl, Dict, p. 186 ; and sce Walker’s
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It is obvious, that for these purpeses there must be two distinct sets or
systems of vessels or organs, the one by which the refuse or rejected
part is removed, called the seerelories, or secernent function ; and the other,
by which the due recruit is provided, called the alsorbent vessels or
function. ()

Some authors (as Dr. Good) have termed the general conjoint operation
sustained by these two sets or systems of vessels as the excernent function,
and he considers that the Jealth of such function consists in the due
balance of power being maintained between these respective vessels, and
that its discases, on the other hand, depend on the degree or extent of the
disturbance of such balance.(g) Thus, if the secretory or secernent
vessels be supposed to act more powerfully than the absorbents, the new
matter is either conveyed more rapidly, or in greater quantity, than the
old matter is removed, so that the bulk of the whole is ultimately in-
creased, and yet the operation is effected so gradually that the general
form of the bone, and the relation of its different paris to each other, are
not materially altered. (&)

i

Secrion [L.—OF tue ORGAXS OF SECRETION.

Notwithstanding all the inquiries which have been made inte the
fabric of the sccernent organs, it 1s admitted, that hitherto, however de-
sirable, thers has been no satisfactory result. (i) In its simplest state it
seems to consist of nothing more than single vessels possessing a eapillary
or hair-like orifice, (£) from which the various substances whereof the
body consists, or which are thrown out upon its surface, or ocoze into its
cavities, are for the most part separated or secreted from the capillary
vessels, the small terminations of the aorfic system of arteries, but with
two exceptions, viz. the bile, which appears to be secreted from the
capillaries of a ven (viz. the vena porta) and the aqueous vapour from
the lungs, which is perhaps supplied from the capillaries of the pulmonary
artery. ({)

It remains to consider certain glands as parts of the organs of
secretion. Glands ave principally organs of absorption, but there are
also sccernent or secreting glands, and even as many as fifty-three different
sets of proper secreting glands have Leen enumerated. (m) DBut it has
been considered by high authority, that there is no arrangement of secret-
ing glands which can be of any considerable use. (n) Glands appear to
be composed of a number of small arteries which pass in various diree-
tions threugh 2 mesh of cellular texture. The gland usually consists of a
number of rounded bodies, which may be detached from each other, and
compose what are termed lobes; these are again divisible into smaller
and smaller lobes, until we at length arrive at the smallest parts into which
it is possible to subdivide them, and which have obtained the name of
acini. DBut there is confessedly considerable obscurity respecting the in-
timate structure of glm'lﬂs, and particularly whether any specific organ
intervenes between the secreting arteries and the excreting ducts. (o)
These secreting glands are pruviﬁed with nerves, but it is admitted to be

— —wmrs s

(g) 5 Good, 260 ; 1 Bost. 128, 129; 2 have been considered ante, 143 to 145.

Bost, 5135, 514, (1) 5 Good, 262,
(h) 1 Bost. 129, (m) 1 Bost. 25; 2 Bost. 519, nole3;
(i) 5 Good, #62; El Blom. 389, 598; there are many more than fifty-three ab-
2 Bost. 3135 to 4352, sorhent glands, and only seven salivary.
(k) The term * Capillary™ means small, (n) 2 Dost. 524,

viz. minute, hair-like; 5 Good, 262; the (o) Id. 518, 519,
capillaries belween (be arterics and weins
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questionable how far the nervous influence is essential to secretion, or in
what way it operates.( p) It seems clear, however, that the nervous
system powerfully influences mallg' of the seeretions.(q) Dut Dr. Bos-
tock observes, that when we consider the mere act of secretion we should
say that contractility is the only vital power which is essential to the
operation. (r) It has been said that, properly speaking, the Conglomerate
Glands (as they are called, to distinguish them from the hymphatic conglo-
bate glands) (s) are the only true secreting organs, such as the large %lume-
rate gland destined to secrete the saliva, () and the lachrymal glands, the
pancreas, and the breasts.(u) There are, however, many other ofans
treated by other authors as secretory, as the liver and kidneys.(v) In-
deed, Dr. Good observes, that besides the minute connection by the capil-
laries between the arteries and veins, which we have previously noticed, (w)
there is no part of the body in which the process nfp seerefion is not going
forward, and that we trace it, and consequently the fabric which gives rise
to it, in the parenchyma or intermediate substance of organs, in the internal
surfaces and outlets, and on the external surface of the entire frame, thus
forming three divisions of prominent distinction, both in respect to locality
and to the discases which relate to them, and hence the importance of this part
of the system, called the function of secretion. (&)

e

SectioN III—Tre DiFFERENT SECRETIONS.

We will now mention a few points relating to secretions themselves.
Sulphur is secreted by the brain; wex, by the ears; fears, in the orbits :
saltva, in the fauces ; malk, by the breasts ; wrine, by the kidneys; bile, by
the liver ; suriate of soda, by the secernents of almost every organ ; sweat,
from every part of the surface; and semen, by the testes;(y) and Dr.
Good observes, that every organ and part of the body secretes for itself
the nutriment it requires from the common pabulum of the blood which
is conveyed to it, or from secretions which have already been obtained
from the blood and deposited in surrounding cavities, as fat, gelatine and
lympk. It seems agreed to be probable, that the several organs of secre-
tion, like the eye, the ear, and the other distinct organs of semse, are
peculiarily affected by particular stimulants and excited to some diversity
of sensation. (z)

The function of secretion is considered to be remarkably under the in-
fluence of the nerves. (a) Dr. Bostock observes, that there are many well
known occurrences which clearly indicate an intimate connection between
the action of the nerves and the formation of the secretions. Certain
secretions are increased in quantity and have their qualities materially
altered by the intervention of mental emotion, and of various agents, which
we can only conceive to operate through the medium of the nerves. The
secretion of tears from the impression of grief, and the increased flow of
saliva from the idea of grateful food, are among the most familiar in-
stances of this nature. The process of digestion, as connected with the
secretion of the gastric juice, is peculiarly liable to be affected by the
state of the nervous system, so that, according to its excitement or de-
pression, the fluid appears to be produced in a greater or less quantity,
the functions of the stomach being proportionably depraved or even

P) 2 Bost. 518, 519, 426, 428 to 432. {w) Ante, 1435 to 143,

g) Id. 402 to 419, {x) 5 Good, 292, 295,

) Id. 426. (v) Id. 201,

£) Astothese, see ante, 226, Absorbents. (z) Id. 290.

t) Coop. Dict. tit, Parotid Duct, p. 974 {a; Id. 264; El. Blom. 400; 2 Bost.
1? El. Blum. 391. 402, 403 ; supra, notes (p ) and (g)-
(v} 1d. ibid.
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entircly suspended. (§) In hysteries the flow of urine is greatly aug-
mented, while the absorption of bile seems diminished, and hence the
discharge is nearly colourless. In violent agitation of the mind the juices
of the stomach become more acid than natural, and sometimes these of
the larger intestines are stimulated into inereased action when colliquative
perspiration or looseness, or both exist.(¢) Fright will suppress the
secretion of milk. (@) The whole surface of the skin may become be-
dewed with drops of sweat, and even of blood, by a sudden paroxysm ;
grief fills the eyes with tears; fear is well known to be a powerful stimu-
lant to the kidneys, and very generally to the alvine canal; anger gives
an additional flow, perhaps an additional acrimony, to the bile, and if
urged to violence, even renders the saliva noxious ; and disappointed
hope destroys the digestion and alters the gualities of the secreted fluids
of the stomach; () and the disturbance of these secreting functions will
also influence the healthy state of the blood. ( )

The Secretions themsefves.—It has been observed that the secretions
and excretions are more simple, i. e. consist of fewer atoms than the
albumen and fibrin of the blood from which they are formed. (g) We
have seen that the secretions are divisible into those which are separated
for certain nutritious purposes, and designed to remain in the frame at
least for some time, such as the gastric juice, so essential in the stomach
for digestion ; the other class are the excrementitions and useless, and de-
signed by nature to be immediately carried out of the system, such as
principally urine and fmeces.

Dr. Bostock has preferred a classification or arrangement of the secre-
tions themselves under eight heads or classes, viz., the aqueous, the albu-
minous, the mucous, the gelatinous, the fibrinous, the oleaginous, the re-
sinons, and the saline; (k) and he examines each of these with great
perspicuity, (i) by—~First, The Agucous are perspiration and agueous ex-
halation from the lungs : (k) Secondly, The Albwminous secretions are the
fluid continually seereted from the surfaces of all the eonfined cavities of
the body, as the thorax, abdomen, pericardium, the ventricles of the
brain, and even the intestines of the cellular substance; and this flmd
differs principally from the serum of the blood in containing a much
smaller quantity of albumen: ({) Thirdly, The Muecous secretions are
always found in those cavities or passages that have a communication with
the atmosphere, such as the mouth, nose, cosophagus, stomach, alimentary
canal, bladder, trachea, and the air vesicles of the lungs. These are dis-
tinguished by their viscidity or their capacity of being drawn out into
threads, and by being with difficulty soluble in water. (m) Of this de-
scription are the saliva, gastric juice, pancreatic juice, and, perhaps, tears
and seminal fuid : (w) Fourthly, The Gelutinous secretions are so named,
from their essential characters depending upon the jelly which they con-
tain, This 1s found secreted in vavious interior parts of the body, and is
supposed to be produced by albumen conveyed by the eapillary arteries
being united to a portion of oxygzen and thus converted into jelly: (o)
Fifthly, The Fibrinous secretions are so named, from their resemblance to
the fibrin of the blood, and from this being the probable source whence
they are immediately derived, and they retain the peculiar fibrous texture
from which they are produced. Muscular fibre, of which muscles are

(&) 2 Bost, 403, (i) 1d. 329; and sce El. Blom. 394
(e) 5 Good, 268. (k) 2 Bost. 529 to 427 ; see also DBrews
(d) Copl. Dict. tit. Blood, 189, ster's Encyclopedia, tit. Anatomy.
{u? A Good, 264, (1) 2 Bost. 331.
() Copl. Dict. tit. Blood, 190. (m) Id. 555,
(£} Dr. Williams on Respiration, Edin, () Ld. 539,

Med. Chir. Trans. 103, (o) Td. 341, 343.

(e} 2 Bost, 524. (r) Id. 345, 546.
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composed, are of this description of secretion, and are supposed to have

their fibrous appearance from their being discharged by the mouths of the a

capillary arteries. The fibrous new coats of arteries are secreted in this
manner : (#) Sixthly, The Oleaginous secretions, composed, of an eily in-
gredient, are a numerous and varied class, and under it are included all
secretion containing much oil, such as fat, marrow, milk and cerebral
matter, as brain: (o) Seventhly, The Resinous secretions, in their chemical
properties, much resemble the last class, but are certainly distinguishable.
Bile is of this class, and is a secretion from venous blood, and is by mo-
dern physiologists supposed to be immediately useful in promoting the

ocess of digestion. (p) When the venous blood becomes loaded with
mflammable matter, which cannot be discharged from the lungs, prinei-
pally in consequence of the high temperature to which the animal is ex-
Pased. and when, from certain causes, one of which appears to be the
increase of cutaneons perspiration, this excess of inflammable matter is
not employed in the deposition of fat, the liver is the organ by which it is
removed. In ordinary cases the quantity is small, probably no more than
what is sufficient to preserve the liver itself in its healthy state, and to
perform the secondary objects to which the function is subservient; but
when from a conjunction of cireumstances, there is an excess of inflam-
mable matter, its dangerous accumulation is prevented by an increased
discharge of bile. (4) Urea, or that substance which constitutes a pecu-
liar or specific ingredient in the wurine, is also of this class, and much re-
sembling resin and bile; and this, operating upon the kidneys, is con-
sidered to be the outlet and occasion of the discharge of the excess of
nitrogen or azote from the system. (r) Cerum, or ear waz, is also classed
under this head of resinous secretions:(s) Fighthly, The last class of
secretions are the Saline, which are dispersed over every part of the system,
and consist of acids, alkalies and neutral and earthy salts, and are princi-
pally found in the bones (1)

B

Section IV.—Tue Diseases 18 THE SEcRETORY ORGANS AND
SECRETIONS IN GENERAL.

The various Dropsical jfluids ave the result of morbid action in secre-
tion. (1) They seem to have the same constitution with the serum of
blood, exeept in the water which they contain, aad it would appear that
they are separated from the blood by mere transudation, through a mem-
brane, a process analogous or very similar to filtration. ()

e ——

SectioN V.—THE Kipxeys axp Orcans oF SecreTion oF Urixg, AxD
RELATING TO THE SAME.

The Kidueys being organs for the secretion of wurine, and of primary
importance in the essential evacuation of that fluid from the system, de-
mand our most particular and separate consideration.

The kidneys, (renes vegpor,) the organs of micturitzon, and each measure-
ing about four inches in length, and two in breadth, are situated on each
side of and close to the vertebral column without, and behind the perito-
neum, in the fat of’ the loins, and on a level with the last two dorsal and
first two lumbar vertebrze, and in part immediately under the lowest por-

—_— ——mmmmm e -

{n) 2 Bost, 348, {t) 2 Dost. 380,
(o) Id. 551 to S64. {r) The consequences of secretion going
(p) 1d. 569, ante, 211 to 214. on too rapidly, 3 Bost. 341, 342,
{9} 1d. 569, 570. (1) ¢ Bost, 326; and see Dr. Good, as
(r) 1d. 571, 604; see post, 234, 235, to the Diseases of the Excernent Functions ;
kidneys. and Copland’s Dict. tit, Drepsy.

() 2 Bost, 578,
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tion of the diaphragm, and which connection is the canse of the pain felt
in respiration during inflammation in the kidney. The right kidney,
however, is a little lower down than the left. Each is compressed and
ovoid in its form, presenting two surfaces and two borders. The kidneys
are invested, 7. e. surrounded by a thin yet firm membrane, which turns
over its concave border, and comes into contact with its pelvis, on which
it is reflected, gradually degenerating into cellular tissue. (y) The vessels,
and especially the arteries of the kidneys, are very irregular in their num-
ber and form. They contain nerves, but have but little sensibility, and
consequently are seldom the seat of much Eain or disease. (z) With re-
spect to the minute strueture it is very peculiar; the external and cortical
part of the kidney is by all anatomists allowed to be the secreting or se-
cerning part of the organ, and in or by which the urine is secreted ; and
all seem agreed that the internal substance, sometimes called tubular part,
and the striee, converging to the centre ot the kidney, and taking a pyra-
midal shape, are the exeretory ducts. Each part abounds in blood vessels;
but the cortical portion has very minute colourless vessels, which secrefe
the urine; the medullary part contains those which carry i off ; but it
is concluded that there yet remains much to be done in investigating the
minute structure of these glandula viscera.(¢) The renal arteries of the
kidney ramify in the cortical part of the organ, and there terminate in the
tubuli uriniferi. Through these tubes the urine passes into the tubular
or internal part, and become engaged in very fine tubes, which run through
the papille or mammillary processes, of which there are about eight or
ten in number. Through these the urine leaves the structure of the kid-
ney, and descends along membranous canals, called infundibula, of which
each has one papilla, and there unite in a general sac called the pelvis (or
basin) of the kidney, capable of holding about half an ounce of fluid.
From the pelvis of the kidney, the urine descends along the two ureters to
the urinary bladder. The rapid secretion of the kidney has not been satis-
factorily explained. Most physiologists believe that the whole of the fluid,
of which urine is composed, is taken up by the lacteals, which transmit it
into the thoracic duct, and thence to the cirenlation, from which it is poured
out by the renal arteries: but others, on account of the almost incredible
rapidity in which some odours are perceived to arise from urine, almost
immediately after the food, from which the same proceeded, has passed
into the stomach or small intestines, infer that there must be some un-
known vessels, having more direct communication with the kidneys, than
through the thoracic duct and organs of circulation. (&)

The sole use or function of the kidneys consists in separating from the
blood the Urine, which contains superfluous matters, that are not required
or adapted for nutrition, or which have already formed part of the ]_lu[l_'l,r
and been removed by absorptioms The substances which in particular
pass oft’ by these two organs arve nitrozen, in the form of highly azotized
products, and various saline and earthy eompounds.(¢) In other words,
the kidneys secrefe the urine, and carry off the excess of urea and nitrogen,
which is introduced into the system by the stomach and by respiration,
for the purpose of forming, from such nitrogen fibrin, as the source and
origin of the muscles and the seat of their contractility ; (d) and therefore

(y) Sce full description, Quain’s El, 517,  the urine, (as in the instance of asparagus,)
518; id, 2d edit, 763; 3 Bell, 357, 558; even within a few minutes after the same
El. Blum. 405. has been received into the stomach, ante,

(=) 3 Bell, 358, 359. 97, note (b).

(a) Id. 560 to 369; El Blum. 405, 406. (¢) Dr, Turner’s Chemistry, 953 ; Copl.

(b) Itis truly astonishing in how shert a  Dict. tit. Blood, 190,
space of time the secretions from certain {d) See 2 Eost, 371, 372.
articles will be perceived, from the smell of
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forms the link between the viscera of the abdomen and those of the pelvis; cHap. viIL
and though lying in the abdomen, they are strictly conmected with the  Seer. V.
parts of the pelvis. (¢) Dr. Bostock observes, that when a larger quantity Or SeereTioN,
of fluid is received into the stomach than can be imbibed by the absorb- —
ents, the residue is carried off’ by the kidneys. ( f) But this drawing off of

the fluid from the system is not the sole object of the secretion ; the water

conveys away certain matters in solution; but as the urine contains more

saline matter than any other seeretion, it is supposed that the kidney is of

use to rid the system of the superfluous saline substances. These prin-

cipally consist of the muriatic salts, as the muriate of potash and soda; the

phosphorie salts, as phosphate of soda, of lime and ammonia; the phos-

phoric and lithic acids, with animal extractive matter, and a gelatinous or

albuminous matter. In short, chemists have declared that eleven substances

are constantly present in the vrine, and occasionally oflers, the product of

morbid action, so that from the kidneys much both of the solid and fluid

composition of the frame depositions and absorptions must be carried off

in that circle of actions by which both the structure of the frame and the

r%ualities of the living body are phrcser-.rcd. (g) It has been observed that

the large proportion of azofe in the urea, carried off' in urine, leads to the

conclusion that the kidneys are the great outlet for azofe, as the lungs and

liver ave for carbon. (%)

Diseaszes of the

The kidneys are liable to various diseases, as inflammation, (k) suppura- et
1ICYsS. LT

tion and gradual wasting, and this even without indicating pain; (/) also
to dropsy in the kidneys (m) and to renal ealeuli. ()
The appearance of the kidneys, although not menerally an object of Injuries to kid-
dissection, ought, it has been said, to be carefully observed in dissection, Y5
in case of suspicious death, as it is frequently connected with the exhibi-
tion of poison.(0) So like the other solid viscera, the kidneys, although
so deeply situated, may be ruptured by external violence, and several in-
stances have been recorded of sudden death having been thus ocea-
sioned. (0}

Of the glands
called the cap-
sule renales,

The capsule renales, or supra renal capsules, ave so named from their
surmounting the kidneys. They are glandular bodies, in their natural
healthy state of reddish yellow colour, one attached to each kidney. Each

(&) 5 Bell, 357, 569 ; Quain’s El. 517 ;
% Bost. 571, 604 ; sce the seeretion of urea,
ante, 255, and post, 239,

{ ) 2 Bost. 372,

z) 8 Bell, 360; see post, 239, Urine.

(h) EL Elum, 410; 5 Good, 459,

{i) See in general Sir William Prout, on
Diseases of the Urinary Organs, 121.
Streor and others v. Dignold, tried on 30tk
March, A.DD. 1852, was an action on life
policy, for 3000L, effected in 1827, with
usual declaration that Bird was not affected
with any discase tending to shorten life,
Death, January, 1831, Ona post mortem
examination, it appeared that, althoeugh the
right kidney was sound, except it appeared
somewhat ]:a.h:r than uswal, and weighed
SlX OODGes, :ci:! there was, instead of the
left kidney, a large fungous tumour, weigh-
ing two pounds four ounces, and of four
times the dimensions of the other kidney.
It consisted of various matter, refaining

merely the external coating of the Kidney.
Tt was called by some of the witnesses a soft
or bleeding cancer; and t]mj were of npi-
nien that it must have been of five or six
vears' growth, and that it was an incurable
organic dizease, Besides the kidneys, the
bladder and some part of the |||:ig||hn||r]ng
region were also diseased ; but the rest of
the body was in a hezlthy state. Mr. Bird
had been medically treated for symploms
of this discase so far back as 1825 or 1895,
The cawse ended in a compromise h_\-r de-
fendant’s refunding the premiums received.

(k) 2 Good, 530,

(1) 3 Bell's Anat. 359.

{m) Dv. Bright's work; 5 Good, 573,
474; Copland’s Dict, tit. Dropsy, 606,
616, 617,

() 5 Good, 521, &e.; Coop, Dict. til,
Urinary Caleuli, 1164 to 1179,

(o) 3 Paris & Fonb., G7.
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of these bodies is compressed and rather flat; the upper border is convex,
and the lower excavated by a groove, which receives the extremity of the
kidney. (p) The vessels sent to the body come from the renal or emul-
gent arteries and veins ; from the emliac branch of aorta, and the phrenic or
diaphragmatic, or from the trunk of the aorta itsell’; and even from the
lumbar arteries. (y) Mr. Bell observes, that every thing relating to the
use of this body has hitherto eluded research, and that all is doubt and
uncertain speculation ; but suggests that it is useful in the feetus, by de-
riving the blood from the kidney, that gland not then having undertaken
its proper oflice of secreting the urine. (r)

The two ureters, one from each kidney, are the excreting ducts, carrying
the urine from each of the kidneys into the bladder. (s5) They are about
twelve or fourteen inches in length, and about the diameter of a quill,
and are composed of a fibrous and a mucous tunie. (#) These ureters de-
scend alonz the lumbar region and over the margin of the pelvis, from
whence they are directed towards the base of the bladder, in which they
terminate about one inch from the orifice or commencement of the
urethra. (1) They do not immediately open into the bladder, but perfo-
rate a short distance between its muscular and mucous coats, and finally
open into its cavity by an obligque mouth, which peculiarity of structure
prevents the urine from regurgitating into the ureters from the bladder. (v)
The use or function of the ureters is to conduct the urine, which is inces-
santly gracually seereted in the kidneys, to the urinary bladder, where it
can in general, and subject to certain disorders, be retained and discharged
at a convenient time. (@)

The urinary bladder, (vesica urinaria,) varying in shape acecording to
sex and age, is a membranous or hollow viscous bag or receptacle, into
which the urine secreted in the kidneys slowly distils through the ureters,
that it may be expelled at convenient season, It is nearly of a regular
oval in the male, when moderately distended, the ends being obtuse; but
flattened in the female. (¥) It is a musculo membranous reservoir, placed
deeply in the pelvis behind the symphysis pubis, and before the rectum.
Its direction oblique, being inclined somewhat forwards and upwards,
from base to summit.(z) It is generally capable in the adult of con-
veniently containing about two pounds weight of’ urine, or one pint and a
half; (@) and it is no seoner dilated, so as to contain two pints, than un-
casy sensations are experienced. (&) The desire of discharging the water
(termed micturition, from the latin,) now becomes urgent; and if the
inclination be not relieved, and the bladder suffered to be dilated beyond
its natural state, it loses all power of contraction, and becomes in a de-
gree paralytic; the desire indeed continues, and the effects are renewed
in painful paroxysms; but the power is lost, and the bladder becomes
more and more distended ; (¢) and unless relieved, notwithstanding con-

—

(r) Quain’s El. 319; 2d edit. 566; 3
Bell, 369.

{q) 3 Bell, 370,

{r) Id.; Dr. Quain, 2d edit, 765, 766,
also admits the uncertainty respecting the
supra renal capsules,

(s) Quain's El. 2d edit. 766; 3 Dell,
359 FEl Blum. 406.

{t) Quain’s El. 518 2d edit. ToT.

(u) Ld, 5193 3 Bell, 359, 560,

(r) Id. #d edit. 767 ; El. Blum. 406G ;
3 Bell, 578, 579,

() 3 Bell's Anat. 360.

{x)} Sce in geoeral Quain's EL 2d edit.
767 to 772; Coop. Dic. til, Bladder, 296;
tit. Catheter, 549,

() 3 Bell, 575, 376.

(z) Quain's El. 519 o 523; 24 edit.
TGV to 772, where see a full deseription of
the bladder.

(a) El. Blum. 406, 407,

{b) Coop. Dic. tit. Bladder, 226, where
see the progress of the evil.

{c) 1d. 226,
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stant dribbling, after two or three days, terminates in the bladder sloughing,
or in fever, inflammation and death; unless indeed a catheter can be in-
troduced, or an operation by puncture be performed in due time. (d) The
fundus of the bladder (which in the feetus terminates in the urachus, a
fibrous chord attached to the navel,) is covered behind by the perito-
neum. The other coats correspond with these of the stomach. The
muscular consists of interrupted bands of fleshy fibres, variously decussating,
and surrounding the bladder, and so interwoven as to promote the con-
traction of this organ in every direction, and to diminish its size in all its
dimensions. (¢) These are usually called the defrusor urine. The fibres
which imperfectly surronnd the neck of the bladder, and are ineonstant in
origin and figure, have received the appellation of sphineter. The nerves
chiefly impart tone to this membranous viscus. The inferior, abounding in
villiform follicles, is lined with mucus, principally about the cervix. ( f)

As to the diseases of and connected with the bladder, (g) it is
liable to inflammation from the lodgment of a caleulus in it. () When
there is a retention of urine in the bladder the catheter is to be first
tried, and afterwards puncture, which is performed through the walls of
the abdomen, above the ossa pubis, or front ridge of the pelvis, or an
inch and a half above the pubes. It is said that the practice of opening
the urethra behind the structure, instead of puncturing the bladder,
has been successfully adopted and highly commended ; but puncture
from the rectum is not now in general practised. (i) Many cases have
occurred of rupture of the bladder from blows or falls, followed by fatal
extravasation of urine in the abdomen, (j) and perforating injuries to
this organ, by gun-shot or sharp instrument, are frequently fatal, (&)

For the purpose of conveying ofl' the urine from the bladder, and also
for ejection of the seminal fluid, the wrethra is given, differing in form in
the two sexes, as will be explained when we consider the organs of
generation. (/) Its dimensions and other particulars have been fully
described in a modern valuable work on anatomy. (m) The urine con-
veyed into the bladder gradually becomes unpleasant by its quantity,
and urges its discharge through the urethra; and the urine is evacuated
through this tube, from the contraction of the sphincter being overcome
both by the actions of the muscular fibres of the desérusor urine, above
described, and by the pressure of the abdomen. To these, in men, is
superadded the action of the acceleratores urine, which foree out even the
drops of urine remaining in the bulb of the urethra, also Fresr:ntljr de-
scribed. (n) Mr. Charles Bell has further described two long muscles
running from the back of the prostrate gland to the orifices of the ureters
entering the bladder, the action of which is not only to assist in emptying
the bladder, but to pull down the orifices of the ureters, thus assisting
to preserve that obliquity of insertion which the ureters have a tendency

Urine, Betention of,
(i) 2 Good, 532,
(i) Coop. Dict. tit, Bladder, 228,
(i) Id.255.
(k) Id. Gun-shot wounds, 5835, 584.
(1) El. ' Blum. 407 ; Coop, Diect. fit.

g:l) It is well known that a celebrated
architect lost lis life in consequence of
retention of urine, whilst travelling  with
one of our kings. Many individuals have
suffered from mauvaise hont, when too long
confined in the company of superiors,

who consequently should alwiys afford op-
portanities to their companions for relief.
£) 1 Bost. 389; El Blum. 407,
; f_f} El. Blum. 407 ; Quain’s El. 2d edit.
?ﬂ'
(g) See Coop. Dict. tit. Bladder, 226,
and id. Preface, p. v. tit. Bladder, id. tit.

Penis, 975, 976; see a full description
3 Bell, 582 to 590; Quains El. 523,
2d edit. 772 to TET.

{m} Quaial’s El. 523 to 233, 2d edit.
7T to THY.

(n) El, Blum, 407.
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to lose in proportion as the bladder 1s depleted, (o) still more evident as it
approaches towards the external orifice. The fasciculi are united toge-
ther by an elastic substance, of the consistence of muews. Immediately
beyond the muscular portion of the urethra is the cellular structure of the
corpus spongiosum. (p) This tube is subject to various diseases and
disorders, as strictures, (g) fistule in perinweo (r) and numerous others
hereafter noticed.

The Prostrate Gland is part of the canal of the wrethra, and has been
compared to a truncated cone compressed from above downwards. It
is situate below, and in that part of the urethra which first projects from
the bottom of the bladder. This body is a gland nearly of the size and
figure of a chesnut, situate on the neck of the bladder, and surrounding
an inch of the beginning of the urethra. (s) It is an observation made by
Mr. Humter, that the use of this gland is not sufficiently known to
enable us to judge of the bad consequences of its diseased state abstracted
from swelling. Its situation is such, that the bad effects of its being
swelled must be evident, as it may be said to make part of the canal of
the urethra, and therefore when it is so diseased, as its shape and size are
altered, it must obstruct the passage of the urine. (f)

The Scrotwm in the male is the purse, membrane or bag which incloses
the testicles, and is suspended under the urethra. (#) Before the begin-
ning of the sixth month of the feetal state the testicle is situated near the
kidney, when it receives a covering from the peritoneum, just like the
other abdominal viscera, DBetween the beginning of the sixth month
and the end of the seventh, the testicle has either descended so low as
just above the abdominal ring, or else is passing through it, or arrived a
little below it. When the testicle passes through the abdominal ring
into the serotum it is received into a production of the peritoneum, which
afterwards constitute the funice vaginalis, while that peritoneal investment
which was given to the testicle in the loins is closely adherent to this
body, and immediately covers the fibrous coat or the tunica albuginea. After
the descent of the testicle into the serotum, the communication between the
cavity of the tunica vaginalis and that of the abdomen commonly becomes ob-
literated, which latter event is usually effected before birth, but sometimes
not till afterwards, and in a few subjects even as late as the adult state ; (x)
and sometimes in consequence of the opening not being closed the vis-
cera protrude, and constitute what is termed congenital hernia.(xr) The
scrotum is sometimes affected with cancer, vulgarly ealled the chimney
sweeper’s caneer, or the soot wart; also to sarcomatous thickening and en-
largement ; () also to tumour or hydrocele of the tunica vaginalis, (z) but
this is more properly a disease of the proper membrane of the testicle.
In consequence of the natural sympathy between the urethra and testicle,
the latter organs are apt to swell in cases of stricture of the former. (a)

{0) Med. Chir. Trans. vol. iii, ; El. Blum.
408, note A.

() Coop. Dict. tit, Urcihra, 1147.

(g) Id. 1146 to 1116, and tit. Dougic,
244, and tit. Catheter, 549.

(r) Id. tit. Fistolm in Perineo, 477,
and post, Discases of Urine,

{sf 5 RBell, 380, where scc a  full
description ; Quain’s El. 524, 2d edit. Y735,
where see a full description of this gland,

(t) Coop. Idict. tit. Prostrate Gland,

994 10 1001,

(u) Ld. tit. Scrotum, 1054, 1035; and
see 8 full description of the serotum and
testicles 3 Bell's Anat. 390 to 415, and
post; Quain's EL 527 to 533, 2d edit. 780,

{x) Coop. Dict. tit. Hernia, 677.

(#) Ld. note (a).

(=) Ld. tit. Hydrocele, 703 ; 5 Good,
456 1o 441,

{a) Coop, Dict, tit, Urethra, 1148.
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essential principle which it seems to carry off’ from the constitution is
the wrea, or that of the urie acid ; and as this is the most azotized of all YF*
the animal principles, the secretion of urine appears to have for its Of Urine, and
ohject a separation of the excess of @zofe (also termed nitrogen) from the the importance
- blood, as respiration separates from it the excess of carbon, () The o its due seere-
aature of the urine varies infinitely from age, season of the year, and es- ::?ﬂ[:.": s
pecially from the length of the period since food or drink was last taken, =

and also from the quality of the ingesta;(c) and the specific quality of
some ingesta manifest themselves in the urine, at least with respect to
the smell, very rapidly after the food has been received in the stomach. (d)

The urinary secretion in a state of health, made after a tranquil repose,
is generally a watery fluid, of an inodorous smell, and lemon colour. (¢)
It 15 one of the most compound fluids of the animal system, and con-
sisting of water, various acids, and alkalies, the former however bearing
a preponderance, with a certain proportion of calcareous earth and other
materials. (/) These, in a diseased state, sometimes become gravel or
stone. (g) Healthy wrine contains water, urea, lithic acid, lactic acid,
and its accompanying animal matters, sulphuric acid, phosphoric acid,
muriatic acid, fluoric acid, potash, soda, ammonia, lime, magnesia, silex,
and mucus of the bladder. Discased urine contains albumen, fibrine, red
particles, and various other ingredients, differing from those of the healthy
state, (£) The deviations from a due secretion and discharge of urine are
several, attributable to an affection of the kidneys, bladder, or the urine, as
1st, destitution of urine ; 2dly, stoppage of urine ; 3dly, strangury ; 4thly,
saccharine urine ; 5thly, incontinence of urine; Gthly, unassimilated urine :
and lastly, erratic urine ; (i) and to these are to be added the formation of
urinary sand, gravel, stone, &e. (£)

It 1s said that in disease no urine has sometimes been secreted for
twenty-two weeks ; and Dr. Richardson mentions the case of 2 lad of
seventeen who had never made any, and yet felt no inconvenience :
and an instance has been named of a girl who never discharged urine
through the regular passage, but only from the breast. ({) But these
are extraordinary instances ; and in general if urine has not been dis-
charged in the regular way before the termination of the third day, the
use of a catheter, or a more serious operation must be performed, or fatal
consequences will ensue. (m) Indeed it is insisted that in the above ex-

Or SecrETION,

Diseases of
uriie,

—— e —

(b) Ante, 234, 235 ; El. Blum. 410; 5
Good, 457 ; Coop. Dict. tit. Wounds, and
titlez Urinary Fistule, and Urine, Incon-
tinenee and Betention of, 1179 to 1195,
Dir. Prout has eztablished that urea consists
of Hydrogen, 266

Carbon, 799
Azote, 1866
Oxyeen, 1066
4000
ElL Blum. 409 ; Dr. Turmer’s Chemistry,
955.

{¢) El Blum. 407 ; Dr. Tarner’s Chemis-
iry, 983.

(d} El Blum, 407, note (m),408, note( 15,
ante, 234, note (b).

(;)] Id. 407, 408, but zce id. 409, note
C; Dr. Turner’s Chemistry, 954.

( ) According to Berzelius, out of 1000
pints of urine 993 are water, 50 urea, and
the rest other enumerated materiafs; El

Blaom. 409; 5 Good, 518, 519; and sce
Turner's Chiemistry, 934, 935,

(z) 5 Good, 518, 519, See Sir W.
Prout on Urinary Diseases.

(%) Sir W, Prout on Diseases of Urinar
Organs ; 5 Good, 519, 520 ; El. Blam. 408,
409, note C.

(i) 5 Good, 436 to 518 ; and see Coop.
Dict. supra.

(k) 5 Good. 518, &c.; Coop. Dict. tit.
Urinary Caleuli, 1164 to 1179,

. (1) El Blum, 410, 308, note (m) ; 5 Good,
Ij+

(m) Coop. Dict. tit. Bladder, 226;
Bougie, 241; Catheter, 349 ; Fistulz in
Perinmwo, 477; Prostrale Gland, 994,
Urethra, 1146 ; Urinary Ahscesses, 1162;
Urinary Calewli, 116%; Urinary Fistule,
1172 ; Urine, Incontinence, of 1182 ; Urine,
Retention of, 1184; Wilson on  Male
Urinary and Generative Organs; Howship's
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traordinary cases the discharge of urine must have been supplied by the
bowels, or by the skin.(r) The effects that usually result from a reten-
tion of the urinary elements in the system are a loss of energy, and a
growing torpitude in every function, proving that the sensorium s divectly
debilitated and rendered incapable of producing the nervous influence.
It is hence to be expected that the brain will evince torpitude in a
greater degree than any other organ, and become oppressed and comatose
as though in a state of apoplexy. Nor is it difficult to account for these
effects, since they nnturn?ly follow from the blood being surcharged
with that excess of azote which, as we have observed, it appears to be

the office of the urine to carry off. (o)

Practical Treatise on the most important  the Bladder, see 2 Goad, 532.
complaints affecting the Secretion and Ex- (n) 5 Good, 458,
cretion of Urine; and as to Inflammation of (o) 1d. 459,
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and its Organs in general ........ 242 tual Faculties, Idiotey and Insanity
Sect. 11I.—OF the External Senses nnd Sect. VIL—0f Conscience and the Soul
their Qrgans ..i:.censeancceesa 283

Secr. [.—Suniects or THis CHAPTER AND PROPOSED ARRANGEMENT.

Tue Nervows Function; the External Senses; the Passions, Emotions and
Aftections; the Mind or [Intellectual Facwlties ; and whatever relates to
Conscience and the Sowl, as pre-eminently raising us above the brute crea-
tion, command our utmost attention, whether as regards the Healthy or the
Discased state. Without the former, man would be a mere automaton,
devoid of sensation and motion; without the mind, he would be bereft of
all those high enjoyments with which he has been endowed beyond the mere
sensual gratification of animals; whilst the monitions of Conscience, the
conviction that our Souls are immortal, and that hife here is but a pr obationar v
state, preparatory to life cverlusting, excite and stimulate us to virtuous
actions, and restrain us from evil, far more powerfully than mere moral con-
siderations; all verify that * God created man in Ais onwn image.” (a) These
are interesting not only philosophically but practically, since it is well es-
tablished, that although some diseases may originate in the vasculur system,

yet most frequently they are attributable to some deviation from the due
performance of the Nervous Function, and are greatly influenced by the
passions, mental faculties, and still more by a troubled conscience. (£)

Upon the state of the Brain and the Nerves depends the extent of our
mental faculties, the degree of enjoyment of the several senses, our femper-
ament, whether tonic or deviating into sanguine, phlegmatie, cholerie, me-
lancholic, or nervous, and our ¢empers.(c) The nerves, which arise partly
from the brain and partly from its spinal continuation, are distributed by
minute branches to every sensible part of the body, and constitute the
immediate organs of two pr in-::ipal functions, Semsafion and Folition.
They convey, “with the rapidity of electricity, impressions made upon any
part of the body to the sensorium commune of the brain, and from that
organ they transmit the nervous influence to every sensible part of the
body. The important subjects of this chapter will therefore principally
be, the Nervous Function; the several External Senses; the Passions
Emotions and Affections; and the Mind or Intellectual Faculties ; with

e e e e —_ e e

{a) Genesis, chap. i.; and see Shake-

was in every step, Heaven in Iler eye; in
spear: Hamlet, act ii. sc. 2: * How noble in

every gesture dignity and love.”

reason ! How infinite in faculties! In form
and meving how express and admirable!
In action how like an angel! In apprehen-
sion how like a God! The beauty of the
world ! The paragon of animals ! EL Blum.
544, We might add with Milton, in his
description of Eve and woman, ** Grece

(b}MMm on Self Knowledge ; Cogan
on the Passions ; Fletcher on the Infloence
of the troubled BIind on Health; Copl.
Dict. Prac. Med. tit. Disease, 571, 272 ;
and ante, 47, 438,

(£} As to these, zee ante, 49 to 51 ;
post.

and
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some examination of Conscience and the Soul.

The organs and parts from

which these spring, or where they are supposed to be situate, with their

supporti
sidered.

=

or protecting organs or parts, will also be necessarily con-

ursuing the same arrangement as adopted in the preceding

parts, we will first examine the organs of each function, with some expla-
natory plates, and then proceed to the functions themselves.

o B

Sect. [I.—Tue Nervovs Fuxcriox axp 115 Orcans 18 GENERAL.

Firat. ﬂg‘im'h'ﬂlt and enumeration of all
the Organs and Parts of the Nervous
T e S

Sfmsrdfy. The Head, comprisinge the =
Cranium and Face, and s several |

243

242 |

Pﬂ'ﬂ's ------- & W
1. Of the Head, Face, and Coun-
tenance generally, and how far
the Dimensions, Shape or Ap-
pearance assist in delermining
the degree of Intellect, Cha-
racter, &c. ...,
The Craniom or Skull
The Face or Countenance . .
Plates of Camper's Facial
Angle ...

OF Craniology, Cranioscopy,
or Phrenology R

Plates of Phw.-nulng_v, An-
cient and Modern ..., 249
OF Physiognomy 254

The Five Hd:'ginns. of the
Ekull EF A EFEFE R 955

The Symptomatology of
the Countenance, medi-
cally considered ......
Inadmissibility of these in
Judicial Tnguiries . thid,

------------

------

255

| Secondly. The Head, &e.

The Suwiures between the
Bones oot os i nirtee
The particolar Bones .. .. .. thid,
The Frontal Bone ...... ibid.
Two Parictal Bones .... 262
Two Temporal Bones . . .. ihid.
The Occipital Bone .. .. ibid.
Sphencid and (Ethmoid
Bones ibeed
The Dura Mater........ 263
The Tunica Arachnoidea . 264
The Pia Mater .....u.s 264
The Falx and Tentorium
263, 470
Thirdly. The Organs of the Nervous
T S saanes 265
The Brain i,
1, Composilion ......s... ibid.
2, Weight and Size of ... 267
5; Fﬂfl“”f.-qq 8 B E EE EE Eﬁﬂ
4. FParts of 269
1. Cercbrum ibid,
2. Cerebellum: : o v o v o T,
5, Falx and Tentorium .. 270
4. Medulla Oblongata . .. ibid.
5. Sensorium PR 11
Spinal Cord

--------------

----- B e E EE = E S oEa

--------------

mEdE e

Particular Parts of the Head .. .. 236 The Nerves, Cerabral, Spinal, or

Plate of disarticulated Vertebtal ani ol acinss; b
Bones, with explanations 257 The Nerves and their Com-
Plate of the Base of the POSHEONS oo e ove vnvenaee 274
Skull, shewing all the The Sympathetic Nerve and
Bones, with l'.‘il)tilllilliulls ahf othier Nerves oooeeean .e 2T
Plate of Skull divided per- The Plexomes o« s aaah .. o278
pendicularly ........ 250 | The Ganglia’ oo. s ahdas ibid.
Plate of the base of the | Properties and conjoint Actions
Brain and origin of the i of the Brain, Nerves, and Nery-
nme pair of Cerebral ous System . ...ueenaeeea. 260
[ o A e el B « thil, The Uses of the Nervous System 285
The Hair, Skin, and Pericra- Connection between the Muscular
v M F R S T s T 250 and Nervous Systems .. -. .. 284
The Bones and Membranes of Disenses and Injuries to Brain
the BKull s vevs s aninnnn, ihd, and Nervous System in ge-
General observations on ] I ey - 285

the Bones of the Skull 260

The consideration of the Nervous Function is technically termed Neu-
rology (from the Greek vevpor, a nerve, and Aoyoe, a discourse, Latin
nervus, and French systeme nercenz), (d) and includes the description of
the Brain, Spinal Cord, Nerves, and Organs of Sense, and whenever the
terms “ Nervous System,” “ Nervous Matter,” or * Nervous Power,”
are employed without addition or restriction, they are to be understood
m a general sense, as including or referring to the brain, spinal cord,

e

{d) Ante, 52.
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nerves, plexuses, and ganglia, (¢) and according to some authors, also the
organs of sense. () Neuralgw (from vevpor, a nerve, and alyoc, pain),
imports a painful affection of the nerve, (g) whilst under the term Neurofica
have been classed all disorders connected with the nervous function. (#)
Although Sensation and Motion (the results of the nervous system), have
been treated as vital (and certainly life would cease if' the nervous func-
tions were either wholly interrupted, or even locally affected in certain
parts), yet in other parts, although they may be essential to perfection,
they are not absolutely indispensable for the continuance of life, and such
parts may, in the absence as well of sensation as of motion, maintain a
degree of existence ; as in the instance of a paralysed arm or leg, or even
an entire side, which although it will become gradually wasfed and reduced
in femperature, yet nevertheless will not die in the strict sense of that
term, and the rvest of the frame may continue in perfect health and
activity. (i)

The principal sources of the Nerves are placed within the cranium and
‘the spinal canal. The organs themselves are the Brain and the Spinal
Cord, being its continuation. The Brain again is composed of or divided
into the cerebrum, cerebellum, tuber annulare, medulla oblongata, with
‘the spinal cord, parts which differ so much in their structure and organi-
zation as to rean&r it highly probable that they exercise different func-
tions. (k) The Spinal Cord descends from the brain nearly to the sacrum
of the pelvis, amF through it the body as well as the mind may be stimu-
lated to exertion.

Through the Nerves, Plexuses, and Ganglia, the sensations are conveyed
from their sentient extremities to the sensorium; and the dictates of the
‘mind are alzo by the former transmitted to every part of the frame, occa-
sioning muscular motion. The brain is the seat of the Intcllectual Faculties,
‘the source of thought. Semsorium 1s a general term applicable to any source
of nervous power; and the whole brain is called the sensorium, though
sometimes used as the supposed part where the mental faculties are more
particularly seated ; (1) ang it is to the defect in or imperfect performance
of the nervous function, that most of the corporeal as 'm,l}l as mental
‘diseases and deviations from healthy action, are confessedly attribut-
able.(m) We will examine all these in their natural order, and observe
the like arrangement as in treating of the other functions, viz. first con-
sidering the several organs and parts, and then the function, or their com-
“bined operation,

The Head is the cavity containing most of the organs of the Nervous
Bystem, and of the Senses, and of the Intellectual Faculties. It is com-
Posed of two principal parts, viz., the Craniwm and the Fuce. The Cra-
#ium is the uEper part above and behind the bony fabric of the face, and
‘protecting the Brain, and is generally of uniform thickness throughout;(n)
‘Whilst the bones of the Face are designed to inclose, proteet, and support

(&) Quain's El, 2d ed, 37 ; 1 Bost, 221,
0.7 219 to 320,

(f) 2 Bell, 365.

(g) Coop. Dict. tit. Tie Douloreux, 1096 ;
Cyclop. Frac. Med. tit. Neuralgia.

(k) Good's Stud. Med. per fof.

(i) Soemmering Corp. Hum. Fab. tom, iv.
ST ; and see 1 Bost. 533, note 43 id.
257, 258 ; Quain’s El. 24 edit. B7; ante,

; Cyelop. Prac. Med. tit. Paralysis, 240.

(j ) See division, aote, 242 ; and see the
very useful Flates of the Viscera of the

Cranium, viz. the Membranes and the
Brain, and of the Nerves, arising as well
from the Brain as from the Spinal Marrow
and Cauda Fguina, published by DMessys,
Burgess and Hill, A.D. 1830 ; aud see 3
Greg. Econ. Nat. 266 to 501.

(k) 3 Bost, 570,

{1 4 Good, 1; 2 BHell, 8365 ; Furs}'th'.-:
Med. Jur. 51 ; post, 270

(m) Ante, 149, 164; Copl. Dict. tit.
TDiscase, 571, 474,

{n) As 1o the Head in general, and In<
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the muscles and the organs of sense, excepting those of touch and motion,
viz., those of sight, hearing, smell, and taste, and parts of the organs of
mastication. (o) The natural and proper size of the entire head is, with
reference to the rest of the body, one-eighth, ( p) whilst the cranium,
when in due proportion, is almost four times larger than the face, without
including the lower jaw. (g) Dr. Elliotson observes, that although in the
European the vertical section is almost four times larger than that of the
Sface (not including the lower jaw), yet that the facultics do not depend upon
this proportion, becanse men of great genius, as Leo, Montaigne, Leibnitz,
Haller, and Mirabean, had very large faces. (r) He further remarks, that
the correspondence of Cemper's Facial Angle with the above scale in Eu-
ropeans, is not to’ be regarded as an exact measure of the wnderstanding,
for persons of great intellect nay have a prominent mouth; and that it
shows mevely the projection of the jforefhead, while the eranium and brain
may vary greatly in size in other parts. (s) The Head of a European is in
general extremely symmetrical, although rather globular, the forehead
moderately expanded, the clieek-bones narrow, not prominent, directed
downwards from the malar process of the superior maxillary bone, the
alveolar edge round ; the front teeth of each jaw placed perpendicularly;
the face oval and nearly straight, its parts moderately distinet, the nose
narrow, and slightly aquiline, or at least its dorsum rather prominent; the
mouth small, the lips, especially the lower, rather turned out, the chin full
and round, and somewhat prominent; in short, the eountenance of that
style which has been generally considered most beautiful ; (#) whilst in
crefinisim and idiots, the cranium is obviously imperfectly formed or de-
veloped, and mental imbecility is the incident. (u) The Cranium of Euro-
peaus, in comparison of the face, is generally very capacious ; the area of
the face, without including the lower jaw, bearing to that of the cranium
in proportion of enly about one fo four, and projects but little if’ at all at
the lower parts; and hence Dr. Elliotson has observed that the intellectual
faculties of its individuals are susceptible of the highest cultivation, while
the senses of smelling, hearing and seeing, are much less acute than in the
dark nations; the circumference, diameter and vertical arch of whose

cranium being smaller than Europeans, and the forehead particularly being |
narrowed, and falling back in a more arched form, consequently their brain |

in general, and particularly those parts which are the organs of intellect,

properly so called, must be of inferior size; whereas, on the contrary, the |

orbits and the olfactory, and gustatory, or rather masticatory organs, being
more amply developed, the area of the face bears a greater proportion to
the arca of the skull as one and one half ¢o four. (x)

It is insisted that in general the more the organ of smell and taste are
developed, the greater is the size of the face, and the greater its relative
proportion to the eraniwm; that, on the contrary, the larger the brain, the
greater must be the capacity of the skull, and the greater its proportion to
the face. On this principle, a large eranium and a small face, it is said,
indicate a large bram, with a restricted development of the sense of smell
and fasfe, The character and nature of different animals is determined
by the degree of energy with which their different functions are per-

= o —

Juries to the zame, Coop. Dict. tit. Head, 159, 160,

S99 1o 622 ; and tiL. Trephine, 1 Bost, 219, {7} El. Blum, 350.

a¢8; El Blom. 188 to 265; 2 Bell, 365 ; (r) Id. ; see also 3 Bost. 301,

3 id. 935; 4 Gued, per tof. ; Quain's El, {s) El. Blum. 550; and see post, 245,
2d ed. 128, as to Skull, and id. 658, as 10 246, as to Camper's Facial Angle.

Bruin; 3 Bost, 274, {t) El. BElum. 551, 533, where sec a com-
o) Quain's El. 140, 141, 128; 1 Bell, parative view of the difzrent inhabitants of
. the globe ; sce also 3 Bost, 502, 303,

(p) Copl. Dict. tit, Creteniam, 442, n. , {n) Copl. Dict. tit. Cretenism, 441,
where see in general the deformities ex- (z) ElL Blum. 557 to 539.

hibited in L'rr:u:ujsnn.j, and C. Bell's I-::.suh\'s*
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formed. They ave guided and impelled by some leading propensity or
disposition; and that as the eranium and face bear to the brain and argans
of sense the relation of containing and contained parts, the study of their
relative proportions is one of the greatest interest to the naturalist, inas-
much as they serve as indices of the faculties, instincts and capabilities of
different individuals as well as of classes. (¥)

Several modes of ascertaining the proportions of the cranium to the
face have been suggested; that of Camper and his facial angle has been
considered the simplest and best.(z) He drew two straight lines, the one
horizontal, passing through the external meatus auditorivs, and the bottom
of the nostrils; the other running perpendicularly from the convexity of
the forehead to the most prominent part of the upper jaw. (6) The angle,
“which the latter makes with the former, being the proper facial angle, is
greatest in the human subject, from the comparative smallness of the brain,
and the great development of the mouth and nose, in brutes. In the
human aﬁlﬂt this angle is about from 65° to 85°; in the ourang outang
about from 55° to 65%; in some quadrupeds 20°; and in the lower classes
of vertebral animals it entively disappears. (¢) Camper gives the following
relative proportions of the facial angle, viz., the Europeon, 80° or 90°;

" B = Ll &}
the Chinese, 75°; the Negro, 70°; the ourang outangz, 58°; and the

monkey, 42°(d) It has, however, been jtmtl;r observed, that Camper
wrote rather to depict characters of countenances, as belonging to different
nafions, and even animals, than to connect those characters with any par-
ticular comparative mental gualification, though to a certain degree that may
be the effect of his system; (¢) and in Bell's Essays on the Anatomy and
Philosophy of Expression, some defects in Camper's and Blumenbach’s
systems appear to be established. { /) The following sketches may assist
in explanation. A B is the facial line; B C is the horizontal line; and
A B C is the angle formed by their intersection, or the facial angle. In
this case the perpendicular line D E and the angle D E o being therefore
a right angle, or angle of 90°, it is clear that the angle A B C is a little
less; it is 80°,
No., 1. Ancient Grecian, No. 2. European ( Englishman).

D A
i
i

200

) Quain's El 2d edit. 140, 141. (¢} El. Blum. 350.

z) Id. 141, 142 ; and see the clear ex. (d) 1d. 539, note (A), where the scale
p]analiml in El. Blum. 530 ; and tha appears rather to differ.
scales as in El. Blom, 559 ; and infra, 243, {e) 1 Convers. An, Econ. 56, 57; and

246, and the plates; hut see infra, note { {7, El Blam. 350,

(1) See his interesting work translated by (f)C. Bell's ]":553.3:5, &c. 159, 160,
Dr. ‘Cngan, and with explanatory plates 167 to 178, 217, 218, plates.
pablished, A.D, 1794,
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No. 3. Negro.
Afrgs

With respect to the size of the head, most physiologists agree that in
general the extent of the faculties depends upon its largeness, Gall (f)
observes that the integrant parts of tfle brain augment in number and de-
velopment as we pass from a less perfect to a more perfect animal, till
we arrive at the brain of man, who, in the internal superior, and in the
superior region of the frontal bone, possesses several parts of which other
animals are deprived, and by means of which he is enﬁ-wed with the most
eminent gualities and faculties, with powers of reasoning. (g) Magendie
says that the dimensions of the brain are proportioned to those of the
head ; and the volume of the brain is generally in direct proportion to the
capacity of the mind; and it is rarely found that a man distinguished by
his mental faculties has not a large fead. (k) The defective conformation
of the brain is a source of idiotey, and its disease the cause of insanity. (1)

When the Aead is from 21 to 22 inches in circumference, measurin
nearly horizontally round the forehead and fullest part of the nccipitsﬁ
bone, man obtains the height of intellizence ; but when it is only 13 or 14
inches, there is idiotey, or great imbeeility ; when from 14 to 17 inches in
circumference, and about 10 to 12 from the root of the nose to the fora-
men occipitale, there is more or less stupidity, or more or less incapacity
to fix the attention upon one object, uncertain and transitory feelings and
passions, and confusion of ideas., Heads of 18 to 184 inches in circum-
terence, though too small, may nevertheless permit a regular exercise of
the faculties; but they possess a sad mediocrity of talent, a spirit of
servile imitation, and an extreme deficiency in comprehending the relation
between the cause and effect; a want of self~government, and often few
desires. Still some gualities or faculties may be considerable, because
particular organs may be greatly developed, forming a striking contrast
with the mediocrity of the rest. (k) One practical utiity of this discovery

e — w—

(f) 2Gzll, 364 ; El Blum. &7, 549,

(r) Gall, book ¢. tem. ji. 364; El
Blom. 67, 549 it is even there supposed
that this eapacity predisposes io relizion,
El. Blum. &, note 93 but perhaps that con-
clusion 1= without adequate |1rqmi_s(-s_

() Dr. Magendie, lLI'J:'L‘.;S de Pll_:,"&iul'l:lgil'r
vol. i. 184; EL Blom. 68,

(i) Dr. Marshall, Morbid Anatomy of
the Brain by Saurey, A.D. 1815; EL
Blum, 68, note () ; in Copl, Dict. tit. Cra-
ninm, 440, it iz shown that the skolls of
msane persons 'J'Eill.!tl'l”:l" differ from thosa
whe are: sane ; and post, 247, note (p).

(k) Gall, book c. vol.i. 196; vol. ii.
S22 El Blum. 68.
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is, that too many attainments should not be crowded on a mind of such
limited powers, and that the particular faculty, which is the strongest,
should be peculiarly cultivated. Dr. Elliotson mentions an instance of
the head of a male idiot, aged eighteen years, measuring only 16 inches
in circumference, and 77 inches from ear to ear over the vertex, whose
cerebrum weighed but 11b. 71 oz, and the cerebellum but 4 oz.; whilst
the hemispheres were united as far back as the vertex, and no falx existed,
exeept for about two inches from the anterior part of the tentorium. (f)
Besides this established rule, that the larger the brain in the aggregate,
the higher will in general be the intellectual capacity, many very eminent
anatomists and physiologists have insisted that the extent and degrees of
eertain particular departments of mental capacity and of talented or amiable,
or evil predispositions, may be ascertained by two descriptions of exami-
nation, the one usually termed plrenclogy, (but from its connection with
the bones of the cranium, more properly cranioscopy, or craniology,) and
the other termed physiognomy ; the former, founded on the principles of
Phrenology and the appearance of certain bones and parts, and the other
on those of Physiognomy, relying upon the expression of the muscles, eye
and countenance. (m) Certainly it is clearly established that the brain is
formed, as well in size as in shape, before the bones; and in general,
instead of the bones regulating the dimension of the brain, they subse-
quently grow, and unless interrupted in their natural course, conform to
the shape of the brain; =o that the external appearance of the bones and
head may be the indices of the nafural size as well as shape of the brain. (»)
But the natural and congenital size and shape of the brain may, after birth,
be affeeted by several causes ; as by the deficient powers of the constitu-
tion, in which the growth of the brain itself or the process of ossification
either generally or%ucal]y may participate ; the bones of the eranium may
thereby be insufficiently E'.-‘O]".’Eé and mmpede its relative growth, and such
bones may then appear unnaturally small, as is sometimes observed in
idiots and epileptics ; (¢) so the bones of the skull may become fos thick,
and which may proceed even from laborions employments, physical and
mental, ( p) though a small depression in the bones of the cranium may
have no influence on mental capacity.(g) Man possesses, not absolutely
the largest brain, but the largest brain in comparison with the nerves
arising from it; ﬁr} and as the size of the brain generally governs the size
of the head, it has been generally assumed that the extent of mental
faculties, as well as some peculiarities, may be ascertained from external
‘phservation; and this is the reason that the artists of ancient Greece,

(i) El Blom. 199,

(m} See as to phrenology and  physiogno-
my in general, the authorities and argu-
menis in 3 Bozt. 264 1o 281; 1 Bost. 279,
note 9 ; and in particalar Combes's Essays
on Phrenology, whe ver powerinlly advo-
cates the dectring; De Ville's Manual of
Fhrenology iz one of the most recent pnbli-
eations on the subject of phrenalogy; Dr.
Ellhotson and Sir Everard Home, and other
distinguished authorities, sanction the doe-
trine of cranioscopy in the most explicit
terms ; see Phil. Trans. for A.T. 16821 ;
1 Bost. 279, p. 31, note (g); whilst Dr.
Bostock, after referring to several authori-
f1es, dispuu:-g. it: see 3 Bost. 2753 as to the
preference of the name cranivseopy, see 3

Bost. 266, note &,

(n) 2 Bell, 384; 1 Bell, 36; Quain’s
ElL 2d edit. 141 ; Copl. Dict. tit. Cranium,
440 ; and Cretiniam, 441, 442,

(o) Bee several causes of idiotey or weak-
ness of intellect, Copl. Dict, tit, Cranium,
440,

{(p) Id. ib., where it is established that
151 out of 196, and 460 out of 500 insanse
pETSOnS had the Lones of the skull too thick,
thereby either pressing wpon the brain or at
least confining the same within too narrow
limits. Probably this is the crigin of the
common expression ' thick-headed,” as de-
noting stupidity ; and see 3 Bost. 265,

(g Copl. Dict. tit. Cranium, 441,

() ElL I'Mum. 549; 4 Good, 12,
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whether sculptors or painters, usually complimented their celebrated cha-
racters as well in size as with a projection in the forehead of even 100°, as
being their ideal standard of the highest mental intelligence and sublimity,
and which elevation and projection of the forehead was always supposed
to indicate a greater than ordinary fulness and capacity of brain. The
antique head was also with the same view represented as much broader
than we now find to be usual or natural, (s)

Sir Everard Home, Dr. Elliotson, and many other eminent physiolo-
gists (following some distinguished continental physiologists(#)) have
strongly advoeated the doctrine that different parts of the brain have dif-
ferent offices, and that the particular faculties, sentiments and propensities
of cach individual, may be ascertained whilst living, by externafl examination
of the cranium, and generally that plrenology or cramiology is a science
that may be stndied with great practical uulity. (¥) Dr. Elliotson ob-
serves that Gall had the immortal honour of having discovered and proved
that particular parts of the brain are the seat of different faculties, senti-
ments and propensities ; (x) that the exact situation of the organs can be
learnt only from drawings or marked heads; but that independently of
them, certain remarks may be made, viz., First, That the organs of the
faculties, or qualities commeon to man and brutes, ave placed in parts of the
brain, commen as well to man as brutes, viz., at the posterior inferior,
and the anterior inferior parts of the brain, i. e., of the instinct of propa-
gation, the love of offspring, the instinct of self-defence, of appropriating,
of stratagem, &e.: Secondly, Those which belong to man exclusively, and
which form the barrier between man and brutes, are placed in parts of
the brain not possessed by brutes, viz., the anterior superior, and superior
of the front, 1. e., of comparative sagacity, causality, wit, poetic talent,
and the disposition to religions feelings; and that, Thirdly, That the more
indispensable a quality or faculty, the nearer are its organs to the base of
the brain or median line. (y) In A.D, 1562, we find a plate of the head,
showing the supposed situation of some of the principal faculties, (z) which
much resembles the mere modern doctrine. (a)

The following Sketches and Eaplanations will sufficiently show the dif-
ferent organs and their situation upon which pl'l.re'lmlﬂglsts I:cﬂ}r.

(s) Conversat Animal Economy, 59, 60;
and see the sketch, post, 249; and 5 Bost.
264, 263, 502, 305 ; but sce Dell's Essays,
15%, 160, 167 te 178, 217, 218, and pre-
ferable plate of the ontline of the Head of
Mercury.

() Sce the ancient plate, post, 249;
observations and authorities, 1 Bost, 279,
note 9; 3 id. 264 to 277,

(u) EL Blum. 196; and Dr. Elliowson,
rote 1, Y04 to 297 ; 1 Bost. 270, note 9;
and 5 Bost, 264 to 281, where Dr. Bostock

appears to deny cranioscopy, and qualifies
even physiognomy.

(1) El. Blum. 204, 206; see further Dy,
Gall's octavo work, Sur les Fonctions duo
Cervean, and bis work De la Physiologie
du Systeme Nerveux ; also Dr, Spurzheim
and My, G. Combes's System,

(y) See further El. Blum, 209.

(z) See the plate, post, 249 ; and EL
Blum. 2035,

(a) See the sketch from El Blum, 205;
and ether sketches, post, 249,
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PLATES ILLUSTRATIVE oF PHRENoLOGY orn CRANIOSCOPY.

Nood No. 2.

Head given by Dolce, A.D. 15562,

Names of Organs or Propensities as numbered in the above Plates, 2, 3, 4,

1. Amativeness. 8. Acquisitiveness.

2. Philoprogenitiveness. 9. Constructiveness.

3. Inhabitiveness. 10, Self-Esteem.

4. Adhesiveness or Attachment. 11. Love of Approbation or No-
5. Combativeness. toricty.

6. Destructiveness, 2, Cautiousness.

7. Secretiveness. 13. Benevolence.
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CHAP, IX.  14. Veneration. 25., Weight and Resistance.
Secr. 11 15. Firmness. 26. Colour.
Fﬂl}f:::uﬂw“i «p 16. Conscientiousness or Justice. | 27. Locality.
e 17. Hope. 28. Numeration.
s 18. Marvellonsness. 29. Order.
19. Ideality. 30, Ewventuality.
20, Gaiety or Wit, 31, Time.
21, Imitation. 32, Melody or Tune.
22, Individuality. 33. Language.
23, Form. 34. Comparison.
24, Size. { 85, Causality.

In the Manual of Phrenclogy, one of the latest explanations on the
subject, (b) the following analysis of the fuller description of the supposed
situation of these parts is given. The first nine faculties, it is said, give
merely desire, and may be properly called propensities, Every head, ex-
cept that of an idiot, has the thirty-five organs ; but professed phrenolo-
gists do not attempt to say that they are ail largely developed and active
in ony one individual ; but that by observations on a few persons, every
organ in one or the other will be found fully developed, (b) that is to say,
in a few individuals ; and that those who will pay attention to the manner
a practical phrenologist proceeds when speaking of actions, will find that
he does not attempt to point out or give more than jive fo mine or ten pro-
minent points of character, except in very exiraordinary cases. (b) Hence
the phrenologist does not attempt to give more than a few of the promi-
nent parts of the head, the rest being small and moderately developed,
taking the same part in the character as their size manifest. (6) The fol-
lowing extract will show the outline of the doctrine.

“ In making observations on the organs, it will be found they take
different forms, according to their state of activity: the greater part of
those in the posterior part of the head, when very active, present round
or oval appearances, most of them round. Some of those in the anterior
part of the head partake of the same configurations ; while others, par-
ticularly those near and round the eye-brows, only present a fulness at
their situations. We, therefore, consider a few observations on their
more general forms, when very active, will give facilities in taking a view
of the science. [t will also be necessary to observe, that when two or
more are found active adjoining each other, (when so,) some difficulty
will be presented, but which a little practice and study of the general
configurations will soon remove. No. 1. Amativeness, when large,
gives a fulness to the back part of the neck, (but care must be observed in
making observations on persons inclined to be lusty,) between the mastoid
processes and the occipital protuberance, In the skull it is more easily
observed by the fulness at the same parts. No. 2. Philoprogenitiveness,
when large, will be found at times round, but its more general form is an
oval, extending outwards towards the ears, giving in the head a drooping
appearance, and in the skull a projection, when large, not easily mis-
taken. It is more generally developed in the female than the male, to
which it gives an elongated appearance to that part of the head, in which
care must be taken in observing the proportions before and behind the

— —— ——

B ——

() Manual of Phrenclogy, page 113 to
120, published by Mr. De Ville, Strand,
London, A.1). 1828, where may also.be
obtained a small illustrative bust. The most
scientific plwennl.ugisls have informed the
author that they practically find that any
peculiarity in eitber of the thirky-five enu-

muera el |1rnlwllsiliu5 is bart ravely developed ;
and that in general when an evil propensity
is plainly discovered, some other counter-
acting propensity is to be found devefoped,
which I’."' due education may a:thu.'tl,-:-l}'
restrain the former from becoming banefully
active,
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line often spoken of. No. 3. Inhabitiveness, when large, presents an
appearance of a continuation upwards of the former: it is often to be
observed in combination with it, presenting one general full configuration,
like the inverted end of the fizure of a heart ronnded. No 4. Adhesive-
ness or Attachment is on each side of inhabitiveness ; when large, and
Philoprogenitiveness also, it presents a round appearance, but when that
is not very large, it then presents an oval appearance, inclining up and
downward ; this will also be its form when Combativeness and Destrue-
tiveness ave fully developed. No. 5. Combativeness, when large, pre-
sents in general a round appearance, but at times it will be observed of
rather an oval form up and downward, when inhabitiveness, philo-
progenitiveness, and destructiveness, are very large. No. 6. Destruc-
tiveness, when large, gives a fulness to the head about half an inch above
the upper part of the ear, and alittle forward and backward of it, at times
causing the upper part of the ear to project outwards ; if' the nail on the
finger was touched with colour, so as to leave its mark, and draw it round
the ear, from the middle of the back part to about three-quarters of an
inch forward of it, keeping the ﬂesﬁy art of the finger to the ear, it
would readily describe its situation. In the skull it presents an elongated
form over the orifice of the ear, and occupies a large portion of the
middle lobe of the brain. No. 7. Secretiveness, when large, and if the
last organ and eautiousness are large, it gives a fulness to the part be-
tween them; when cautiousness is moderate it gives a round or oval
appearance to the part. No. 8. Acquisitiveness, when large, presents
sometimes round and other times oval appearances, more often the latter :
it is easily discovered when active, giving to that part of the side of the
head afu{ness. No. 9. Constructiveness, when large, gives a fulness to
the part where its seat is. Great care should be taken by beginners in
speaking to the manifestations of this organ, particularly when melody is
very large; they are then so blended together, it becomes quite difficult
for the good practical phrenologist to separate them. 1 am not aware of
any two organs, when both are large, presenting more difficulty than the
two last mentioned. Care should also be taken with the three last, namely,
secretiveness, acquisitiveness, and constructiveness, as they will be found
to range backward and forward on that line of the head : when so, construc-
tiveness has often been taken as small, when it is large. No. 10, Self-
esteem : this organ, in general, takes an oval form up and downward.
No. 11. Love of approbation or notoriety : this also takes an oval form,
being seldom seen otherwise. No. 12. Cautiousness is of an elongated
form on the upper part of secretiveness, round part of destructiveness;
and when very large gives a squareness to that part of the head., No. 13,
Benevolence : this also takes an elongated form ; but at times, when very
large, it appears of an oval form, particularly when imitation is also large,
the two then forming one large oval, forward and backward en the middle
of the upper part of the forehead. No 14. Veneration, when large,
-takes a round form in general; but when those around it are fully de-
veloped, it then appears only full at the part, without any particular
figure. This organ is often considered as smmall, when benevolence and
firmness are large: it then appears a little hollow at veneration, which
upon due consideration will not be found so. These observations apply to
most of the organs where those on each side of it arve large. No. 15.
Firmness, when large, in general appears round, giving to that part a
prominent appearance; when conscientiousness or justice is also large,
they give one round appearance to that part of the head. No. 16, Con-
scientionsness or jL‘LSlice, when very large, takes a round appearance,
and when in combination with firmness appears the same as the last; and
when eautiousness is large, in combination with the two last, it gives to
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that part of the head a large and full appearance. No. 17. Hope: this
organ, when large, takes no particular shape, giving only a fulness to that
part of the head. No. 18. Marvellousness, when large, takes an elon-
gated form, presenting a full appearance at that part of thehead,  No. 19,
Ideality also takes an elongated form, on the side of the head over con-
structiveness and acquisitiveness; and when the three are large, they
aive a full appearance to that part of the head ; but the musele referred
to in another page must not be lost sight of, when making observations on
those organs. No. 20. Gaiety or wit, when largely developed, presents
a round appearance, but when causality and ideality are also large, it
then gives a fulness to that part of the forehead. No. 21. Imitation
takes an elongated form, in the same manner as described in benevolence.
No. 22. Individuality, when large, gives a full appearance to that part of
the forehead between the eyes. No. 23. Form: this organ, when very
large, gives a thick and heavy appearance to the upper part of the nose
between the eyes, extending them outwards and wide apart. No. 24,
Size : this organ requires care in giving judgment on it, giving to that
part of the brow, when large, a heavy appearance; it is on the side of
individuality, and under locality. No. 25. Weight : this, like the last,
requires care in judging of it; it is on the outer side of size, and when
large, and size also, they give a heavy over-hanging appearance to that
part of the brow. The last four organs require care in making observations
on thew ; for when e frontal sinus exists, they then present some difficulty,
but not so much as supposed ; a little experience will give the power of
judging the stale of i';!i:' sinus, if any exists. The sceptics and doublers,
who represent these as obstacles, if they will take the trouble, as we have
done, may gratify their sight by finding greal numbers without. No. 26.
Colour, when large, gives an arched form to the eye-brow, and a fulness
to the part when weight and order are also fully developed. No. 27. Lo-
cality, when large, presents a fulness on the middle line of the forehead,
somewhat like a pear or egg shape, with the small end downward ; and
if individuality be moderate, it then presents a figure similar to what is
iven of the heart on the centre of the lower part of the forehead.
0. 28. Numeration, when large, at times gives a heavy fulness to the
outer lateral part of the evvj-'cbruw, and at other times it gives length to the
same part. No, 29. Order, when large, gives a squareness of form to
the brow, at times producing a heavy appearance, with a roundness;
at other times a more acute angle at that part of the brow, producing a
squareness of form on that line. No. 30. Eventuality, when fully de-
veloped, %ives a fulness to that part of the forehead on the middle line
immediately above individuality and under comparisison, which, when
large, prﬂduccs a fulpess on the middle line upwards of the forehead.
No. 31, Time, when large, takes a round form, and if gaiety, order, and
melody, are also large, they then produce a fulness of that part without
either of them giving separately a determined figure. No 32. Melody or
Tune : this organ, when large, gives a round figure; but, like the last,
when in the same combinatien, it is at times diflicult to separate it and
constructiveness. It becomes necessary to attend to the observations on
it and constructiveness as given at No. 9. No. 53. Language : this is
also an organ that requires care in judging of its aetivity. We find by
practice that there appear to be three ways in which it denotes language ;
one, and the most general, is by the large full eye; another is by a very
large orbit coming low down; and the other by a very beavy and full
eye-brow. In this case the eye will at times appear somewhat sunken,
particularly if the whole of the perceptive faculties are largely developed.
No. 34, Comparison, when large, presents a round appearance, and when
eventuality and causality are also large, it then presents fulness of that
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part of the forehead. No, 35. Causality, like the last, is in general ob-
served round when large, particularly when comparison is moderate; but
when it and eventuality are large in combination, the appearance of the
forehead is as in the last, producing a fulness on that part of the forehead,
and is more generally found so than otherwise.” (a)

One of the most distinguished and experienced surgeons of the present
day has thus happily admitted the force of physiognomy, but at the same
time expressed his decided opinion against the doetrine of ecranioscopy.
“ We all acknowledge the influence nﬁ:ﬁy&éagnmm, from the symmetrical
features of a beautiful woman to the lowering countenance of the assassin;
but as to plirenology, it never can arrive to science, for the most irregular
and important parts of the brain are entirely concealed from our view at
the basis of the skull. ¥Yet the phrenologists have given all the qualities,
mental and moral, to the bumps vpon the upper and lateral surfaces of
the brain, thus leaving nothing for the numerous inequalities of the
basis.” But the phrenologists answer these objections by insisting that
the mental faculties are situated in the superior and towards the external
parts of the head, although they converge towards the centre, and are
therefore capable of examination externally in the manner for which they
contend. (&)

With respect to the practical utility of phrenology, Dr. Elliotson insists
that certain organs are pl::rr:eptihle in the construction of the head,
developing different faculties, sentiments, and propensities to different
talents, virtue, or vice in different individuals, and that the study and
knowledge of these is not only calculated to assist parents and others
in education and the choice of occupation or professions of their children, but
also in checking and counteracting certain obvious bad propensities. (c)
And he even contends that phrenolozy may be of the highest use when in
alleged eriminals there may be suspicion of idiotism or insanity, for that
idiotizm often depends on deficiency of cerebral developments, and many
idiots have been executed for erimes when it was not exactly proved
that they were idiotic enough to be unfit for punishment, but whose
cranial devélopment might have settled the point at once. That many
persons have been executed who should have been considered madmen,
because, although the fact of illusion was not distinetly made out, yet the
extreme preponderance of the development of the organs of the pro-
pensities over that of the moral sentiments and intellect proved that they
were deserving of restraint rather than punishment; and Dr. Elliotson
instances that the skull of Bellingham, the murderer of Mr. Percival,
proved him to have been insane ; and it is insisted that by phrenology the
true mental faculties have prineipally been discovered, and that if it teach
the true nature of man, 1ts importance in medicine, education, juris-
prudence, and every thing relating to society and conduect, must be at
once apparent, (d) DBut other eminent physiologists, and in particular
Dr. Bostock, entirely object to cranioscopy, and insist that it is not well
founded on principle, and that the facts hitherto adduced are altogether
madequate to establish the doctrine.(¢) Certainly the doctrine of crani-
oscopy is not as yet admitted in the practice of the law, for under the
defence of insanity evidence only of acts, expressions or conduct of the

(«) Manual of Phrenology, 113 to 120,
Dr. Spurghieim’s Anatomy of the Brain con-
tains a similar enwmeration of the supposed
thirty-five organs; and see 3 Bosl. 273,
note &,

(b) See Mr. Combes's works, in which
the dectrine of phrenclogy is strikingly and

111:1.1.'<:Tft|li_1|r advocabed.

{e) ElL Blum. 215 to 214, !

(d) Id. 214 to 215; and Mr. Combes's
System and Iﬂsﬁu_y on the Constitetion of
Mon, and the works of Gall and Dr.
Spurzheim.

(e} 3 Bost, 275.
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prisoner, is regavded, without, as yet, admitting any evidence, medical or
otherwise, as to the precise construction of the head or eraniwm,

As regards the science of physiognomy, it differs from cranioscopy in
this respect, that the latter professes to judge of the character by the
shape of the head, and especially by certain projections or cminences in
certain parts ; whilst physiognomy makes use of the form of the features,
and the general aspect and expression of the muscles and countenance, as
denoting the otherwise secret disposition and operation of the mind.( /)
Physiognomy is a science of very early date, nm{)was strongly insisted on
by many of the ancients, and in more modern times was revived and culti-

- vated by Lavater, (g) Dr. Bostock observes that it must be admitted as

a matter of fact that there are few persons of any observation and reflec-
tion, or of any knowledge of human nature, who do not almest invelunta-
rily exercise their judgment on the physiognomy of every new face that is
presented to them; and that, without regard to any physiological specula-
tion or controverted opinion, we, as it were, instinctively attach the idea
of a certain disposition to a certain countenance, and regard one set of
features as an index of wit, and another of stupidity. Nor does this idea
want the support of plavsible hypothesis. () The great instruments of
expressing the human passions an& feelings are the nerves and the muscles
of the face ; and when any passion is strongly marked, and frequently re-
peated, the muscles acquire a tendency to maintain this position even when
the corresponding feeling ceases to exist; and by the frequent and power-
ful contraction of certain muscles, even the very shape of the neighbouring
parts may be affected, the tendons may be permanently extended or con-
tracted, and even the bones of the face may be somewhat altered in their
form. (i) A succession of happy or unhappy events, or the indulgence of
morose or degrading feelings, will permanently influence the countenance
of the young, and occasion a character of gaiety, melancholy, or morosity
that may endure through life. Dr. Bostock concludes his remarks by ob-
serving that the object, whether real or imaginary, of the science of
eraniosecopy and physiognomy is to distinguish between the mental facul-
ties or dispositions of different individuals, and that whatever may be our
opinion respecting the origin of these differences, whether innate or

(F) 3 Bost. $76, 279; Johnson, Dict.
tit. Physiognomy.

(e) Id. 976 ; and see Hunter's Transla-
tion of Lavater, with Holloway's engravings,
and C. Bell's Essays, 35, 362as to Eye-
Lrows ; and sec id. 43, 44, 58, 61, 62, 67 to
69, &, which are bcimliﬁlli:.- illnstrative as
regards the expressions ef passions, emo-
tions, &ee.; and see Camper, translated by
Dr. Cogan, 125, AT 1794, where also sec
quoled the observations of Cicero and Pliny.

(i) We alqo watch the countenance to
ascertain the present temper of the com-
panion. It will be observed that a degree
of this facully is even extended to animals,
and that the dog, especially the spaniel,
more frequently the companion of man, will
wilch his exe and countenance Lo ascertain
whether he may venture to caress or ap-
preach his master. IF he merely frown,
without other expression of anger, the dog
will with fear approach or retrograde.

(i) 3 Bost. 277 ; and see C. Bell's Essays,
&e. 56 ; butas there are uo lendans, strictly
speaking, in the fuce, this positien'can only

correctly apply to the wmuscles in the face.
Children, especially females, who have con-
tinuously been cultivated in the higher
circles are wsually taught to place their
mouths and othey parts of the face, forehead,
and countenance, as well as their whole
frame, in the most placid and becoming
position or attitnde, and thos tlmjr hahi-
tually acquire the appearance or sem-
blance of a character of eounrtesy and ami-
ability which may not really cxist; whilst
the dropped or peuating lip and semblance of
it vacant coniitenance in inferior ranks fre-
quently indicate the absence of eultivation,
er of the nncontrolled indulgence of bad or
illregulated propensities.  The counlenanee
of persons habitually cunning, and ploming
themselves upon their ideal quickness of
perception and faneied peculiar acoteness,
generally pourtray their absurdity ; and
personzaddicted tolaseivions indolgence and
demeanor, invariably betray their vicious
propensities.  So numerous other vices or
tempers are 'I!‘L'iidil:,.' demonsirated lll}' the
CONNEENANCE OF Cye.
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acquired, and whatever may be our means of ascertaining them, no one
can doubt of their existence, even at a very early period of life. What
may be called the mechanism of the human mind ought to form a very
principal object of attention with the moralist and the public instructor,
and more particularly with those engaged in the education of youth. (£)

To facilitate the deseription of the numerous enminences, depressions,
cavities, and foramine of the Skull, anatomists and phrenologists examine
successively its external and infernal surface, and consider that the former
is divisible into five regions ; three being somewhat of an oval figure, and
situated one superiorly, another at the base, the third in front, including
the face. The others comprise the lateral parts, which are somewhat flac
and trianguolar. () Ancient physiologists, especially Lavater, also made
ideal divisions of the face into three regions, the upper part being that
of the intellectual life, the middle of the moral, and the lower of the
animal life ; these are supposed to be analagous to the head, chest, and
abdomen, and are considered by them respectively to be the seats of three
corresponding classes of faculties.(m) DBut we will postpone the con-
sideration of these regions of the head until we take a combined view of
all these artificial regions throughout the frame. ()

Perhaps in the whole art of medicine there is not any department in
which the experienced physician can more evince his talent and discern-
ment than in the study of the countenance, expression and attitude of his
patient, since it is well established that in innumerable instances he may
thereby discover as well the seat as the cause of the disease, whether bodily
or mental, and be enabled to apply the appropriate remedy. It has been
correctly observed that this subject is not in general sufliciently re-
garded. (o) Celsus remarks, “ Medicus neque in tenebris neque a capite
zgri debet residere ; sed illustri loco adversus eum, ut omnes notas ex
vultu quoque cubantis, perspiciat.” (p)

If the sciences of cranioscopy and physiology could be brought to any
certain and unvarying result it is ohvious that they would be of the highest
importance, not only as regards the varying deseriptions of education to be
applied to the thereby discovered capacities of children, but I]:H’:&' might also
materially influence the law and its administration, especially in its appli-
cation to alleged criminals, towards whom, (independently of express evi-
dence of mental imbecility or aberration,) yet it it were clearly proved that
they had been strongly predisposed by natural construction to particular
crime or outrage, some indulgenee or mitigation might perhaps be justly
extended. But at present, especially as regavds crantoscopy and small de-
viations in the appearance of t}w skull from its perfeet form and shape, not
absolutely denoting insanity, there appears to be too much uncertainty to
induce any practical application of the doctrine.(g) Perhaps we are wisely
kept in uncertainty, as much misery might result from the anticipation of
certain evil or good, and by the comparative irresponsibility for many of
our actions, which we should be apt to infer we were predestined to perform,

{k) 5 Bost. 260, of patients, Celsus, lib. ii. cap. 3, 4, 6.

(1) Quain’s El. 128 to 154.

(m) 5 Bost. 278.

(m) Sec posty Part IT.

(o} See a valuable article by Dr. Gregoiy,
Cyclop. Prac. Med. tit. Symptomalogy,
vol. iv. 107, 108.

~_{p) Lib. iii. cap. 6. Hippocrates and
Celsus even enjoin attention to the attitudes

With respect to the discovery of mental
depressions and affections, see Cogan on
the passions, 2d ed. and Fletcher's work ;
and see the beautiful illostrations i C.
Bell's Esaays.

{q) See the conclusion of Dr. Bostock,
vol. i, 275.
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and would in vain endeavour to prevent. Practically we know from
history that the greatest depravity and moral delinquency have been con-
cealed under the most amiable appearance, whilst the best internal
feeling, disposition, and character may present a most forbidding counte-
nance and demeanour. As “ Man is practised in disguise, and cheats
the most discerning eyes,” it may be inferred that witnesses and prisoners
will exhibit the most amiable appearance they can assume, and, therefore,
it would be absurd to draw faveurable conclusions from external appear-
ances ;(r) and, on the other hand, it is the duty of all to struggle against
admitting the slightest prejudice, bias, or suspicion in respect of any as-
sumed knowledge, cither of cranioscopy or physiognomy, and to judge
alone from the evidence and probabilities of each particular case. It has
been remarked that the study of phrenology is too apt to encourage a
conceitedness in superior powers of perception and sagacity, and, at least
in courts of justice, would be a dangerous attendant.

We will now proceed to examine the parts of the cranium and other
coverings of the brain in the order of the several successive layers of dif-
ferent descriptions, viz. first, the hair and skin, or scalp ; secondly, the peri-
cramium ; thirdly, the plates of the bones of the skull, as the outer plate,
the diploe, and the inner plate, called the vitreous; Sourthly, the dura
mater ; fifthly, the arachnoid, or, more technieally, the tunica arachnoidea;
and, sixthly, the pia mater, immediately within which lie the brain and
its vessels.

The better to explain these, as well as the situation of the brain and
origin of the cerebral nerves, the following plates, with explanations, are
here introduced, viz.—

No. I.—A Plate, showing the external Bones of the Skull, disarticulated
or separated, for the purpose of explanation to Students, with full
explanations, page 257,

No, II.—A Plate, showing the Bones at the Base of the Skull, with full
explanations, page 258.

No. I1L.-—A Plate, showing a Vertical Section of the Hair, Sealp, Peri-
cranium, Bones of the Skull, Dura Mater, Arachnoid, Cerebrum,
Cerebellum, Medulla Oblongata, commencement of Vertebral Co-
lumn, &ec. page 259,

No. IV.—A Plate, showing the Base of the Brain and its Parts, and the
origin of the Nine Pairs of Cerebral Nerves, page 259,

.

(r) The guarded countenance is here effect of shame or conscience will be con-
olluded to; the instances of the sudden sidered towards the close of this chapter:
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THE BONES OF THE HEAD,

Expraxation of THE orrosiTE PLaTe, No. 1. of THE Di1s-ARTICULATED
BoxEs oF THE SKULL.

1. 1. are parts of the Frontal bone forming the forchead. Tn general the central divi-
sion in the frontal hone does not exist like that in the particalar skull here represented, and
which is exhibited in one of the principal medical schools of the metropolis, in explanation
of the lectures there given.  The skull, however, usually has the appezarance of an eriginal
division in the centre or along the mesial line, by a sutore extending downwards to the
root of the nose, At the lswer and front part, two fat surfaces extend inwards, for ming
the roofs of the bony arbiis [a-, ).

2 js the left Purictal bone, forming the chief part of the latersl wall of the eranium or
skull, and connected to the frontal bone by the coronal suture, and to its fellow along the
mesial line, by the sagittal suture,

3 is the ﬂcpipi;q.! bone or hind head, which is corved forwards below, Fl:l-rrlﬁng i part of
the base of the skull, in which it presents a large opening for the spinal marcow. It is
connected to the two parietal bones by the lambdoidal suture.

4. the Temporal bone or temple, which contains the internal ear, divided into the tym.
panum and labyrinth. Its apper edge is thin and scaly, overlapping the edge of the pa-
rietal and sphenoid bones 6, ir_prming the squamous suture. It has a |mlg process [a],
extending nearly horizontally forwards to meet the malar bone 8, which, with it, forms an
arch or yoke, and underneath which the temporal muscle plays, and is the glenoid cavity
for the head of the lower jaw and [d] the auditory canal.

2. the (Ethmoid hone, of a spongy texture, entering ]nrgﬂ'h‘ into the structure of the noss,
and its flattened sides bounding the orbit internally.

6. the Sphenoid bone, so called from its wedging in all the other bones of the eraninm,
with all of which it is articulated, extends across and forms the middle part of the base of
the skull, and is perforaled by many boles for the transmission of a large number of the
sierves of the brain, and gives attachment to some of the muscles of mastication,

7. the Superior Magillary bone or upper jaw. It sends a process upwards [a], to form
a part of the side of the nose. It forms the floor of the orbit [§], and the half of the bony
palate or roof of the mouth, along the mesial line of which iv jeins its fellow [].  Its infra
orbitary foramen, for the second division of the filth pair of nerves, distributed to the
muscles of the face. Along its lower berder eight teeth are inserted into the alveoli or
suckets. The bone itselll is hollow,

8. the Malur or Cheek bone, forming the projection of the cheek, and likewise enlering
into the mn:pnaitiun of the orbit. It participates with the temporal bone in the formation
of the bony arch undes which the temporal muscle plays [a].

9. the upper extremity of a small irregularly shaped bone called the Palate bone, which
i3 placed between the sphenoid and superior maxillary, and enters inte the composition of
the orbit and of the bony palate. The soft palate and Uvula 2re attached to it

10, the Os Unguis, so called from its resemblance to a finger nail. It forms a part of the
orbit, and is grooved with the corresponding surface of the superior maxillary for the nasal
duct, which conveys the tears from the eye downwards into the nose.

11. the fieo Nusal bones. These furm the upper part of the projection of the nose;
ll'iu_].r are articulated with the frontal bone above and the cartilage of the nose beluw.

12, the Inferior Maexillary bone, or Lower Jow (5}, shaped somewhat like a horse-shoe ;
a, @ is its base, d its angle. From the angle, a process of the bone mounts upwards,
called the Rumus, which termivates in two processes, the posterior [5] is the rounded
head, long in the transverse direction, and which rests in the secket [e] of the temporal
boue [4]. The front process [¢] affords insertion for the temporal muscle, and is called
the covanaid process. It contains in the sockers or alveoli sixteen tecth in the adult.

e. the mental foramen, from whigh emerges a branch of the inferior maxillary nerve, to
be distributed to the muscles on the loeer jaw,

The bones of the Craninm, forming the parietes or walls for the Brain, are the frontal,
two parietal, occipital, two temporal, (Ethmoid and Sphencid.  The bones entering into the
composition of the Face are, the Frontzl, two Nasal, two Superior Maxillary, two ‘_"rluhr.
and Lower Jaw, The oshit is formed by the Frontal, Lachrymal or Unguis, (Etlimod, 5‘{“'

erior Maxillary, Palate, Sphenoid, and AMalar. The thickness of the cranial bones varies
i different subjects from that of the tenth part to that of one-third of an inch. The
average is about ane-fifth part of an inch. The occipital bune is generally the thickest,
and the temporal (the squamous portion of it) the thinuest, where it is covered by the
temporal muscle. (i)

—

(s) See descriptien of lower jaw, ante, mnium is in all its parts of uniform thickness,
69 ; and EL Blum. 313, 314, 517 ; Quain’s and that thence, by its external gurfuce, the
El. 462 to 465. means of acquiring an accurate knowledge

(t) But see 3 Bost. 274, ante, 244, where  of the convolutions that are subjoined to it
it is said, that in the same subject, the era-  are afforded.
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Expraxarion or TaE orrosite Prate, No, IL. or THE BoxEs AT THE

21'

3]

Eri

lﬂlﬂ
11.
12,

18,

14,

16.

17,

18,

1%,

Base or THE SKULL.

e ——

. Bony Cavity of the Nose.

Bony Palate, forming the Roof of the Mouth.

The Two Incisor Teeth of the Right Side.

The Canine Tooth.

The Two Bicuspid Teeth.

The Three Molar or Double Teeth,

The End of the Bony Palate, to which the Soft Palate is attached.

The Zygomatic Process, formed partly by the Temporal and partly
by the Malar Bone.

The posterior openings of the Nose, communicating with the Pha-
TYNX.

The Glenoid Cavity for the Head, or Condyle of the Lower Jaw,
The Carotid Canal, by which the Carotid Artery enters the Skull,
The Meatus Auditoriug Externus, or Orifice of the Ear.

The Foramen Jugulare, at which the Internal Jugunlar Vein leaves
the Skull.

The Foramen Magnum, or Great Occipital Foramen, for the Passage
of the Spinal Cord.

The Mastoid Process of the Temporal Bone, for the Attachment of
Muscles which move the Head on the Spine.

[ |

The Styloid Process, for the Attachment of some Muscles of the
Os Hyoides, Tongue, and Pharynx.

The Occipital Bone: all its inferior Surface gives Attachment for
Muscles, which maintain the Head in the upright Position.

The Condyles of the Oceipital Bone, on which the Head revolves on
the First Vertebra or Atlas.

Mesial Line, or Centre of the Skull,
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THE BONES OF THE HEAD, &c.

ExpraxaTionr oF THE opposiTE Prate ITl. or tue VeErTicar SreTioxn Fu

oF THE SKvurr, Bramy, axp Mepvrra Osroxcara, &e.

et e

1. Hairy Sealp.

2. Pericranium.

3. Outer Plate.

4. Diploe.

3. (a) Inner Plate.

5. Dura Mater.

6. The Falx Cerebri, which divides
the left hemisphere of the
Cerebrum from the right
heémisphere, which has been

removed to show the central
perpendicular division.
7. Cerebellum, or Little Brain.
8. Medulla Oblongata.
9. The Lateral Ventricles.
10. The Arbor Vit of the Cere-
bellum.
11. C:l'l.'it}r of the Nose.
12,- The Medulla Spinalis.

Expraxation of THE oprprosiTE PraTe IV, or rue Base or THE BrAN
AND PARTS TURNED UP, SHEWING THE NAMES oF EacH PART, AND THE

Oricix oF THE NINE Pairs or CEREBRAL NERVES.

—il—

First, Names of the Paris of the Brain, &c. at Base.

. Anterior Lobes of Cerebrum.
Middle Lobes.

Posterior Lobes.

Cerebellum.

. The Tuber Annulare, or Pons
Varolii.

. The Medulla Oblongata.

. Crora Cerebri,

om EHEOwEE

H. Crura Cerebelli.
I. Fissura Silvii,
K. Corpora Albicantia. -
L. Infundibulum for the Pituitary
Gland.

M. Corpora Pyramidalia.

N. Corpora Olivaria.

0. Three Roots of Olfactory Nerves.

Secondly, Origins of the Cerebral Nerves. (u)

1.1. First Pair.—Olfactory Nerves,

2, 2, Second Pair.—Optic Nerves,
&, Third Pair.—Nerves Motores
Oceunlorum, to the Muscles
moving the Eyes.

Fourth Pair.—Patheticus, toa

Muscle moving the Eye.

5, 5. Fifth Pair.—Trigemini, leading
to parts about the Eyes,
Upper Jaw, Face, Lower
Jaw, and Tongue.

6.6, Sixth Pair.—Abducentes, pass-

ing to a Muscle of the Eye.

Seventh Pair—Portio Mollis

and Portio Dura.

'i'p "i:'i

T! ?l

The Auditory Nerve and
Facial Nerve, to the
Musecles of the Face,
the Agent of Motion.
8. 8. Eighth Pair.—Glosso haryn-
ceus, leading to the Fauces,
Tongue, and Pharynx.
The Par Vagum, to the
Lungs, and terminat-
ing in the Stomach.
The Spinal Acecessory
Hﬁl‘i"E.
9. 9. Ninth Pair.—Lingual Nerve,
to the Muscles moving the
Tongue,

{u) See n more particalar deseription of the cerchral nerves, and the order in which

anatomists usnally arrange them, post, 276,

5 2
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Of the hair,
skin or scalp,
and pericra-
minm,

Bones of the
=kull in
gencral. (e}

Of the bones of
the skull in ge-
neral, viz, ouler
plate, diploe,
and inner plate
or vitrea. ()

NERYOUS FUNCTION, &c.

Having examined these plates, we will proceed to a more particular
consideration of each part of the head :

The Hair, Skin or Scalp, and Pericraniuwm.—These may be termed
the envelopes of the eranium. The hair and skin will be necessarily con-
sidered chn we treat of the Intesuments in general. (#) But with re-
ference to some diseases and wounds of the head, these reqguire partieular
local treatment, and have occupied the attention of the most eminent
surgeons of the present time. (x) The Pericranium (from the Greek wep,
about, and gparwor, the skull or helmet), sometimes called the aponeurosis,
covers the bones of the skull, and resembles and corresponds with and
performs the office of the periostewin of other bones, being the external
covering immediately over the external plate of the bones of the skull,
and between the same and the scalp. (y) DBlood vessels pass in the same,
and into and through the external plate of the bone, and into the diploe
between the two plates, (z) and this membrane is subject to the same
changes as the periosteum in other parts of the body, and especially in-
flammation («) simple and rheumatic. (b)

The Bones of the Head and Skull.—It has been observed, that the
anatomy of the skull is important, not in itself only, but that it provides
for a more accurate knowledge of the brain, explains in some degree the
organs of sense, instructs us in all those accidents of the head which are
so often fatal, and so often require the boldest of all surgieal operations.
The marks which we take of the skull, record the entrance of arteries,
the exit of veins and nerves, the places and uses of those muscles which
move the jaws, the throat, the spine ; indeed, in all the human body, there
is not found so complicated and difficult a study as the anatomy of the
head. (d)

T'he bones of the cranium or skull cap in general are broad and flat, and
form the covering of the brain, and consist of two tables, thin plates, or
layers, and an intermediate diploe, which answers to the cancelli of other
bones: these tables are of the thickness of about one-tenth of an inch
each: the external is rather thicker, more spongy, and less easily broken ;
the inner table is dense, thin, brittle, and more easily broken, and is some-
times fractured, although the external table remains entire; thenee it is
named tabula vitrea, or the glassy table. (f) These tables are parted from
each other by the distance of a few lines (each the twelfth part of an
inch}), and the intervening space is filled up with such diploe, cancelli or
lattice work, which is a set of bony fibres covered with vessels, for nou-
rishing the bone; () and by the dura mater (presently deseribed), ad-
hering to the internal surface, and sending in arteries, which enter the
cancelli by passing through the substance of the bone, and by the peri-
cramium covering the external plate, and giving vessels from without, which
also enter into the bone, the whole is connected into one system of vessels,
and the aggregate is about the thickness of the quarter of an inch. The
pericraniun, dura mater, and skull, depend so entirely one upon the other,

n) Post, chapter xi.

(1) Copl. Dict. Cranium, 439; Coop.
Dict. tit. Head, 599, 600, as to the Sealp in
particular.

(y) Lizars, 31 ; G. Smith, 263; Caoop.
Dict. tit. Head, 399 to 601; Copl. Dict.
tt. Cranium, 439; see explanation in de-
seribing affeetions of the sealp and per-
cranium, Copl, Dict. tit, Brain, 229, and
Cranium, 439; Cyclop, Prac. Med. tit.
Headache, 580, 581.

{z) 1 Bell, 56, 37 ; 2 Bell, 585.

(a) Copl. Dict. tit. Craniom, 430,

(&) Cyclop. Prac. Med, vol, i. 380, 581,

tit. Headache.

{e) Ante, 69; as to the bones of the
head in general, see 1 Bell, 55 to 101;
2 Bell, 365; Coop. Dicr. tit, Head ; Capl.
Diet, tit. Cranium.

(d) 1 Bell, 35, 36.

(e} See in general, Coop. Dict. tit. Head ;
and Copl. Dict. tat. Craninm.

() See as to the bones of the cranium,
aftle, G,

{2z} As to the softened state of the diploe
in diseases, see Copl. Dict. fit. Cranium,
b1,



BONES OF THE HEAD, &c. 261

and are so truly parts of the same system, that an illjur}? of the pe- CHAP.IX.
‘ricranium may affect the bone, separate the dura mater, and cause effusion ~ Seer. 1L
upon the brain; whilst a separation of the dura mater may in like manner FHE{,‘ETR;?CUiHn
be followed by separation of the pericranium, which had been] sound D:ﬂ; e
and unhurt ; and every disease of the eancelli or substance of the bone is ———
communicated both ways, inwards to the brain, so as to occasion very

imminent danger, and outwards towards the integuments, and warn us that

there is disorder within. The general thickness of the skull, and the

natural order of the two tables, and an intermediate dip]ﬂe, is very regular,

in all the upper parts of the head. Idiotism is sometimes to be attributed

to an original malformation of the cranium, sometimes in respect of ac-

quired thickness, but more frequently in respect of shape; by each of

which the internal eavity, and consequently the capacity of the brain, are

unduly diminished. (%)

Sutures.—All these external bones of the skull are joined together, or Sutures.
as it is Eﬂclmicnll}r termed, articulated, by seams, which, from their in-
dented or dovetailed appearance, are named Sufures. Suture is a common
term for the line of contact of the flat bones. It is a mode of union,
admitting of no motion, and is somewhat varied according to the degree
of pressure to be sustained. (i) This mode of junction was providen-
tially designed to facilitate birth. (i)

In the adult fead, including the cranium and face, there are thirly bones Number of the
and thiriy-two teeth. (j) These several bones have been enumerated in !’”:E’ gk Ahe
a preceding table, () and shewn in situ in the antecedent plates; (1) those "™
in page 54 give the frontal and posterior views of all the skeleton; that in
page 237 is an exact representation of the bones of the Lead, disarticulated
or separated for more convenient examination by students, and as ex-
hibited at one of the principal schools of anatomy in the metropolis;
the next plate, in page 258, is a representation of the bones at the base of
the skull, as demonstrated at the London University. (m) The upper
part of another plate immediately following, in page 239, exhibits the
bones, brain, and its continuation, as if severed in the centre, and per-
pendicularly. The representation at the bottom of the same plate de-
scribes the base of the brain turned up, with the several parts of the
brain enumerated, and the origins of the nine pairs of the Cerebral Nerves.

Os Frontis.(n)—This bone is situate in the front part of the skull and 0s Frontis.
superior part of the face. It has been compared in shape to a clam shell ;
for it is of a semicireular shape, and hollowed like a shell. It is marked
on the inside by a spine or prominent line, which divides the hollow of the
bone into two t:qu:llI parts, and gives rise to a membranous F:lrtition ealled
the falx, which perpendicularly divides and supports the hemispheres of
the brain; and in some skulls this bone is divided in the centre by a dis-
tinet sutural ling, and as represented in the plate, ante, 257. It is marked
on the external surface by those high ridges on which the eyebrows are
placed, and by two prominences, which are hollow caverns, named the
sinus or cavities of 1;}hc frontal bone. For a full description of every
particular bone, the student is referred to Bell's Anatomy, (o) and for the
more modern view of the subject, to Dr. Quain’s excellent work. (p)

The Ossa Parictaliae.—The two parietal bones form the roof of the The two Parie-
skull ; they are sifvated, as appears in the plates, ante, 54 and 257. They tal bones.

e — i e -—

(h) 4 Good, 195; and see Copl. Dict. (k) Anle, 63.

tit. Cramium, 440, and tit. Cretinism, (I} See plates, ante, 54, 258, 459,
(i) Sz¢ o valuable note, 1 Bell, 40 ; and (ne) See ante, 257.

aute, V7 ; and as to the course of the growih (1) Sec 1 Bell, 51 ; Quain's El. 106.

of bone and of sutures, ante, 38, 59, 69, (o) 1 Beil, 51 to a4,

(i) 1 Bell, 39 ; Quain's EL. 103. {(p) Quain's El, 106 to 108.
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NERVUUS FUNCTION, &e.

are convex externally, concave internally, and present two surfaces and
four borders. The external surface rises towards its middle, where it
presents the parietal prominences ; below which is an oblique line, bound-
ing a fat surface, which forms a part of the temporal fossa. The mnternal
surface is marked by branching lines, corresponding with the course of
the middle meningeal artery, by depressions for the convolutions of the
brain; and along the superior border is a slight groove, corresponding
with the longitudinal sinus. The superior border is straight, and articu-
lated with iis fellow by a series of dentations ; the inferior eoneave, and
levelled off at its margin, is overlapped by the squamous portion of the
temporal bone. The anterior unites with the frontal bone, and the pos-
terior with the occipital. The anterior inferior angle dips down to the
sphenoid, and is marked internally by the meningeal artery ; the posterior
inferior angle articulates with the mastoid part of the temporal bone, and

resents internally a part of the groove which lodges the lateral sinus. (g)

he two parietal bones form much the greater share of the cranium;
they are more exposed than any others, are the most frequently broken
and the most easily trepanned. The square form of the bone produces
four angles, and surgeons speak of the frontal, occipital, mastoidean and
temporal angles of the parietal bone. (r)

The Ossa Temporalin.—On each side are fwo in the infant, but in
adults become ossified into one fewporal bone.  But it has been observed,
that the temporal bones are divided into two only, by regarding the bony
ring of the meatus anditorius as a distinet bone. These are sitnated at
the lateral and inferior part of the skull. They close the eranium upon the
lower and lateral part, and each is considered under three portions, viz.,
the pars squamosa, pars petrosa, and the mastoidean angle, and its pro-
CEsSSEs are mnsitlerenr under numerous subdivisions. (s)

The Os Occipitis has also the names of o5 memorice (from its anciently
being supposed to be the situation of the memory (¢)) and os nervosum.
This is sitwate immediately at the back part of the head. It is the thickest
of the cranial bones; but it is the least regular in its thickness, being
nearly transparent in some places, and in others swelling into ridges of
very firm bone. It gives origin and insertion to many of the great muscles,
which move the head and neck. It supports the back part of the brain,
contains the cerebellum or lesser brain, transmits the spinal marrow, and
is marked with the conflux of the chiel sinuses or great veins of the
brain. (u)

We have seen that there are two infermediate bones considered to be-
long as well to the face as to the cranium, viz., the sphenoid bone and the
@thmoid bone. The sphenoid bone is situated towards the centre of the
base of the skull, and is articolated with «ff the bones of the eranium, and
several of those of the face. Its form has been likened to that of a bat,
arnd the resemblance is very close. Like other irregular bones it may be
divided into a body, and processes or wings. (x) The athnoid bone is
common to the eranium orbit and nasal fossee, and is of a cuboid figure;
presents six surfaces, and is divided into two equal lateral parts by a
perpendicular lamella; the superior part of which projeets into the skull
in the forim of a cock’s comb ; the inferior descends into the nares, form-
ing part of the septum. It has been considered as one of the most curious
bones of the human body. It appears almost a cube, not of solid bone,

e ——————

{g) Quain’s El. 105, 106. (¢} Bee ancient sketeh, ante, 249,
(r} 1 Bell, 59 to 61. (u) 1 Bell, 61; Quain’s El. 103,
(s) 1d. 64 t0 72; Quain's EI. 108. (*} Quain’s El, 110; 1 Bell, 76.




DURA MATER, &C.

but is exceedingly light, spongy, and consisting of many convoluted plates,
which form a net-work like honeyeomb. It is curiously inclosed in the
os frontis, between the orbitary processes of that bone. ()

The hones of the cranium may be orignally malformed, or may undergo
morbid changes, either by enlargement, delicient deposit of bone, or im-

rfect ossification; or the bones may be insufficiently evolved, and either
ﬁfnrm&d congenitally, or become thickened or enlarged by subsequent
circumstances ; they may become uicerated, carious, or dead, or may
have funguses or tumours, or be perforated, depressed or fractured (z)

Besides the bony cranium, which we have thus considered, there is an
inner and threefold covering afforded to the brain, viz., the dure mater,
the arachnoid (or fwnica arachnoiden) and the pia mafer,(a) termed the
Membranes of the Brain.

These membranes of the brain have the name of mafer, either because
they defond the brain and protect its tender substance; or, according to
others, because they were supposed to be the source of all other mem-
branes of the body.(#) The dura mater, so termed from its hardness,
may be considered as the infernal pericraniwvm. (¢) It lines the inside of
the bones of the eranium, and may be considered their internal periosteum,
and is a firm and somewhat opaque membrane of about the thickness of
a finger nail. (d) When the skull cap has been torn off, and the dura
mater has been cleared from the blood, which escapes from the roptured
vessels, it is seen marbled with azure and rosy colours. Its outer surface
is rough, from the adhesion to the bone being torn up; but on the inner
surface it is smooth, shining, and of a pearl colour. (¢)

The dura mater forms various processes or septe (Latin for fences),
which, by being extended across from the internal surface of the eranium,
support the brain in sudden motions of the body, and prevent the mutual
fravitatinn of its parts, and are also useful in retaining the sinuses or
arge venous trunks in the brain, in their triangular form. (/) These
large processes are termed the falv and fentorivm. By the Falr the hemi-
spheres of the cerebrum and cerebellum are divided perpendicularly from
the top and centre of the eranium downwards towards its base, and from
the front to the back, and appears to serve the like office as the medias-
tinum in the thorax, which we may remember passes perpendicularly
through the thorax from the front to the back, and divides the right and
left parts of the lungs; (g) whilst the Tentorium passes horizontally at the
bottom of the cérebrum, and supports its posterior lobes, and prevents
their pressure upon the subjacent cerebellum.  In the various duplicatures
of the falx and tentorium, they eontain and support the venous sinuses, and
prevent their too great local pressure on each other.

The dura mater is considered as insensible of pain, and consequently is
not so much the seat or origin of many diseases as has been supposed.(4)
On each side of the dura mater, there are from ten to fifteen glands,

_ chiefly lateral to the course of the longitudinal sinus, and from these issues

u) Quain's EL 113; 1 Bell, 72,

(e) 2 Bell, 385; Coop. Dict. tit. Dura

£) See these disorders and injuries, and  DMater, £17 ; Copl. Dict. tit. Cranium, 439,

their remedies considered, Copl, Diet. tit,
ﬂ[inium and Cretinism, 4349 to 443 ; Coop.
Dict. tit. Head, 599 to 622; and tit. Tre-

pine,
(2} El. Blum. 189 ; see the plate, ante,
!59'.
{ﬁ) See in general 2 Bell, 385; Conp.
Dict. tit. Dura Mater, 417 ; and tit. Heod,
663 ; Copl. Dict. 202, 203.

{d) 2 Bell, 385; Coop. Diet. til. Dura
Mater, 417 ; Quain’s El. 631.

{g) 2 Bell, 586.

{f) Id. 590 to 592; Quain's El. 631,
652 ; post, 270,

{g} Ante, 99,

(h) El. Blom. 189; ¢ Bell, 585, 507 ;
but sec CﬂpL Dict. tit. Cranium and tit.
Brain ; and Ejl'ﬂlﬂih tit, Headache,
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a fluid.(z) The dura mater is supplied with numerous arteries, which
sometimes become aneurismal and distended, sometimes, though rarely,
causing epilepsy. (£) When the skull has been opened by a wound, it has
been found that the dura mater will still protect the brain, resisting in-
flammation and giving it the necessary and uniform support. But when
the dura mater is lacerated by the trepan or punctured, or worn by pul-
sation against the edge of the bone, tfmre may be sudden hernia of part
of the brain, from coughing, or a rapid and diseased growth from the pia
mater forming a fungus. ({)

Arachnoid (or, perhaps more technically, tunica arachnoidea), so named
from its thinness, it being like a spider’s web, lying between the dura
mater and pia mater, and it is said that its use is not exactly known,
but in some respects it resembles in office that of the pleura of the
lungs, or the peritoneum of the abdomen. It is exceedingly delicate,
perfectly transparent, and so intimately adherent to the dura mater, except
at the base of the brain, as to admit with difficulty of separation from
it. (m) It is described by some anatomists as destitute of blood vessels,
and extended, like the dura mater, merely over the surface of the brain,
without following the course of its furrows and prominences. (n) Some
anatomists consider the arachnoid coat as the external lamella of the pia
mater, and only a reduplication. (¢) Indeed, it was formerly considered
the same as the pia mater ; but the contrary has been clearly established ;
and it has been observed that this membrane is in nature, office and dis-
ease, exactly like the serous, a close sac, affording, as the peritoneum
does to the abdominal viscera, a double covering to the brain and spinal
marrow and the nerves, before their departure through the foramina of
the dura mater, and, according to Bichat, lining the ventricle, insulating
the organs on which it lies, and affording them great facility of movement,
and liable to the affections or diseases incident to other serous mem-
branes. ( p)

The pia mater is closely attached to the brain, and passes into its inmost
recesses, following the course of its furrows and prominences. It is of
the thickness of thin paper, and while the dura mater is firm and opaque,
and not prone to infammation, the pia mater is delicate, transparent,
extremely vascular, and peculiar in being easily inflamed. Like the dura
mater, it is not itself endowed with sensibility, but it is of great strength
considering its apparent delicacy.(g) It is composed of the finest cellular
tissue, for the purpose of conveying blood vessels to the surface of the
brain in all its convolutions.

As to the Discases and Injuries to the head, independently of the brain
and nerves, they are various, and will be considered in the next part. (r)

The Face contains and incloses all the organs of sense, excepting those of
touch and wotion, viz. the organs of sight, hearing, smell, and taste;
and part of the organs of mastication, deglutition, and of voice. (s) The

. . . * a
great instruments of expressing the human passions and feelings are the

(i) 2 Bell, 367, 588, sed quare.
(k) 1d. 389, 590,
({) Id. 505,

(m} See this noticed, Copl. Dict. tit.

Bruim, 203,

(1) El. Blom. 189, 199; 2 Bell, 396 ;
Quain's EL 658; Lizars, 179 ; see disease
of the brain, Cyclop. tit. Brain, vol. i. 26%;
Copl. Dict. tit. Brain, 203.

{r} 2 Bell, 293, note H ; Copl. Dict, tit,
Brain, 205 ; Park’s Inquiry, 8.

(p) EL Blum. 199, note B,

(g} 2 Bell, 395 to 399 ; Quain's El. 631
to 636; see deseription of the pia mater
and diseascs, Copl. Dict. tit. Brain, 206.

(r) Coop. Dict. tit. Head 399 to 622;
and title, Trepine ; and seec Copl. Dict.
tit. Craninm ; and Cyclop. tit, Headache.

(£) Quain's El. 140, 141, 198 1 Bell,
36. Proper proportion of face, sec Sic C.
Bell's Essays, 159, 160.
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nmuscles of the face, and when any passion is strongly marked and fre-
quently repeated, those muscles acquire a tendency to continue in the
same position, even when the corresponding feeling ceases to exist; and
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the neighbouring parts will be affected, and may be permanently ex-
tended or contracted, and even the bones of the face themselves may
be somewhat altered in their form. (¢) It is in respect of those conse-
quences that physiognomists draw their conclusions respecting characters,
but which we have seen ought not to be allowed any weight in judicial
enquiries. (i)

ot =

Having thus considered the organs and parts of the cranium and face,
which protect or support the sources of the nervous function, we are now
to proceed to the parts of that function itself, viz. the brain, the spinal
cord, the nerves, their plexuses, and the ganglia, each of which must be ex-
amined separately. (w)

The Brain is defined to be that soft mass contained within the cranium,
from the lower part of which the cerebral nerves, which are essential to the
organs of sense, and some of the nerves of sensation and motion, arise,
spring, or are propagated. (x) It is considered as the cenfre to which the
affections of the nervous system are to be referred. (y) With respect to
the relation which the different parts bear to each other, it has been
gem::!‘-]"y supposed that the brain is the centre of the nervous system, or
that part to which all the others are subservient, and that the nerves re-
ceive impressions from external objects, transmit such impressions to the
brain, where they become sensible to the mind, constituting percep-
tions ; (z) and it is universally agreed, that the brain is the instrument of
the intellectual powers, and as well the source of the sensilic as of’ motionary
power. () _

The Brain(h) is abody of a pulpy consistence, resembling a soft coagulum,
filling the hollow bone called the skull, which gives the form to the head.
It is of an oval but extremely irregular figure, having a number of pro-
jections and depressions, corresponding partly to the irregularities of the
skull (or more correctly, to which the skull, in its growth and ossification,
has conformed,) (¢} and partly produced by convolutions and cavities in the
brain itself; (d) for its substance is composed of six lobes or divisions, two
of which project anteriorly, two laterally, and two posteriorly.(e) We
have examined its several coverings and membranes. It has internal cavities,
which are called ventricles, and are lined with a serous membrane secreting
an albuminous pd, which, in the healthy state of the organ, is removed
by absorption as rapidly as it is produced, but which is occasionally col-
lected in considerable quantity, giving rise to the formidable disease of
hydrocephalus or water on the brain, (/) The brain is composed of two
substances, differing in their sitvation, colour, and consistence. The sub-
stance of the brain is of a peculiar nature, and cannot be easily described ;
the part towards the edges or outside is termed, from its situation, corfical,
or from its greyish eolour cineritions (from cinis, wood ash), whilst that part
in and nearest the centre is white, of the colour and consistence of blane-

(t) 5 Best. 277 ; ante, 234 ; and seeSir 521 ; very fully in Copl. Dict. tit. Brain,

C. Bell's Essays, S&c. per tot. 201 1o 244 ; Cyclop. Prac. Med. tit. Brain,
() Ante, ©35. 281 3 vit. Insanity; Coop. Dict. tit. Head.
(v} See division, ante, 242, {¢) 3 Bost. 363 to 569,

() 1 Bost. 291 ; Capl. Diet. tit. Brain. {d) 1 Bost, 221; 4 Good, 3.

(z) 2 Bell, 365; Park's Inquiry, E. (e} Park’s Inquiry, 7; and see plate
{y) 1 Bost, 297, and explanations, ante, 239,

(z) 1 Bost. 241, #42; 4 Good, 1, 2. (f ) 1 Bost. 222, 272, £73; Coop. Dict.
(a} & Good, 1, &, tit. Hydrocephalus.

(b} See in gencral, 2 Bell, 377 ; 1 Bost.

Thirdly, Organs
of the Nervous
System. (v}

The Brain.

Consiruction
and compositon
of the Brain,

Ventricles of the
brain.

Cortical or cine-
ritivus, and
medullary.
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mange, and termed medullary. () The cortical part is sometimes described
as of areddish brown colour; it is of softer consistence than the medullary
and has numerous blood vessels without fibrous appearance. (g) This
more external portion of the brain may be pierced or eut, or even large
masses of it may be removed, without any very material effect being pro-
duced upon the perceptive faculties ; and Dr. Bostock observes, that fre-
quently large abscesses are formed in it, or tumours and excrescences
of various kinds, which, if' they do not compress the remaining or me-
dullary part of the brain, seem to produce little injury to its function. ()
The medullary part is generally considered as constituting the nervous
substance in its most perfect state, and Drs, Gall and Spurzheim have
conjectured that the use of the cortical or cineritious part is to form or se-
crete the medullary part ; (1) but even different parts of this medulla of the
brain have been destroyed and yet the nervous powers have remained nearly
in their ordinary state. (k) It is, morcover, established, that the medullary
matter is in general more sensible than the cortical ; and its sensibility in-
creases as it approaches the cenfre of the brain, w here: are found a much
more elaborate system of organization, and a much greater variety of se-
parate parts, all of which we may fairly conclude serve some appropriate
purpose connected with the nervous power. ({) The medullary part of the
brain is composed of proper fibres with furrows between them, and
which furrows or strize are for the most part placed in such a direction as
to converge towards the base of the brain, and it has been a question
whether these fibres merely unite, forming what are termed commissures,
or whether they actually cross each other and pass on the opposite sides
of the body. Dr. Bostock, from observation, is of opinion that only a
few of these fibres so cross each other.(m) It is, however, admitted,
that it generally happens that an injury inflicted on one side of the brain
exhibits its effect on the opposite side of the body, proving, at all events,
the transmission of the nervous influence in that particular direction,
whatever may be the physical strueture of the organ. (a) OfF late it has
been discovered, that the brain is really composed of a pulp, contaiming a
number ol small globules or rounded particles, the pulp itself appearing to
consist of floculi, likewise formed of globules connected together by fine
cellular Suhblﬂncc, the ultimate globules being of a tolerably firm consist-
ence, and about eight times less than the red p.artmles of the bloed ; which
glnbules are disposed in lines, and give the brain its fibrous appearance,
and they are both larger and in greater proportion in the medullary than
in the cortical part of “the beain, (o) Sir Everard Home states, that these
globules are connected together by a peculiar gelatinous substance, which
he conceives to act a very important part in the animal economy. He
goes so far as to state * fhere can be no doubt that the consmunication of
sensation and volition more or less depends upon it,” and he even regards it as
the very essence of life. (p)

With respect to the chemical composifion of the brain, it has been
stated that the general result of experiments is, that the mrdm'.’a.r‘_y maffer 1%
of a peculiar chemical compound, unlike any other constituents of the
body, and that in some respects it resembles a saponaceous substance, It

(f) Park’s Inquiry, &. nion and others valuable as regards this
(g} 1 Bost. 2u2; 2 BL]J 577 ; 4 Good, subject.
(i} 1 Bost. 223, note 1 ; 2 Bell, 377.
{h} 1 Bost. 271. In the second part will (k) 1 Bost. 272,
be found a report of the very important (1) 1d. 270, 271.

and interesting case of an inserance upon (i) Id. ”JL blp note 7 ; 4 Goed, 3.
the life of the Doke de Saxe Gotha, who, {u) 1 Bost. 252, 2535,
for years, had a cyst, or Lumsur, on the (o) 1d. 254 ; -LGIWE.I, 5, 4.

right hemisphere of his brain, which caused {p} i Bual.. 254, 230,
his death; where also see Dr, Gouoch's opi-
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contains two species of adipose, or rather adipocerous matter, which are
soluble in aleohol ; likewise the peeuliar animal principle, which is called
osmazome, (¢) together with a quantity of albumen, a small quantity of
phosphorus, and some salts, which however seems to be less than in many
other of the components of the body, it consists principally of the phos-
Phﬂte of lime, soda, and ammonia. (r) It has been observed, that compara-
tively this cerebral matter has little tendency to undergo decomposition,
though in comparison with the nerves it is otherwise. (s)

The Arteries and Feins in the head and brain are very numerous, and,
in proportion to the rest of the frame, more blood circulates through the
head and brain than in any other part. Haller calculated, that one-fifth
of all the blood sent out of the left ventricle of the heart is carried to the
head, although he considered that the weight of the brain is not more
than one-fortieth of that of the body ; but Dr. Bostock observes that such
calenlation is erroneous, and that the quantity of the blood sent to the
head is not equal to one-tenth.(¢!) However, the quantity is so great
that the failure of' the vegular supply of duly afmospherized blood from the
aorta, after it has been exposed to the air in the lungs, and the conse-
quent accumulation of venous blood in the head, produces apoplexy, &e.
He further observes that there are many curious contrivances connected
with the circulation through the head, as by the falx and tentorium, &e.
for preventing this great quantity of blood from producing any injurious
effects upon the brain by any particular local pressure or its unequal dis-
tribution, or in consequence of its stagnating in the vessels, or being too
violently propelled through them. (#) One use of the ventricles in the
head, as well as of the various internal convolutions of the brain, is to
afford a more extended surface, by which the blood vessels may enter its
substance at a greater number of points, and consequently in small quan-
tity at any one part, while, at the same time, they are more firmly sup-
ported in their passage by the greater quantity of investing membrane. (x)

The brain itself is developed in succession until at the age of from
twenty to forty, when it has attained its full growth relatively in each
individual. The cerebellum (or smaller brain below the cerebrum) is
developed and perfectly formed towards the age of from eighteen to
twenty. From thirty to forty the cerebrum and cerebellum remain nearly
stationary till the filtieth or seventieth year, according to individual con-
stitution. Certain parts of the brain, however, especially those in the
anterior inferior region of the forehead, have at this time already began to
diminish, the memory is less faithful and the imagination less ardent, and
intimate the approach of old age and the decline of our faculties. (y)

We have seen that it is the general opinion, that the extent of human
ntellect greatly depends on the size and conformation of the brain, and
that man has in general, of ail the animal creation, the largest brain, or at
least it is so, with reference to the nerves proceeding from it. (z) Soem-
mering observes, that the smaller the other nerves (i. e. the nerves from the
spinal column) (@) are, compared with the sensorial nerves (i e. the cerebral
nerves from the base of the brain), the greater is the developement of the

=t

fq) As to this, see ante, 26 ; and Turner’s {x) Td. 2358.

Cliemistry, 946. (y) EL Blum. 69, 70, in noles; ng-.l,
(ri. I Bost, 259, 240, Dict. tit. Brain, 217.
(s) Thouret's Journ. de Physique, tom. (z) Ante, 246, 247; El Blum. 549 1

xXxxviii. p. 354 ; 1 Bost. 258, note 3 ; but Bost. 283, 766 ; Forsyth's Med. Jur, 51;
see 2 Bell, 367 ; post, 268, n, (i). 4 Good, 13.
() 1 Bost. 230; 4 Good, 39; 2 Bell, 409,  (u) Sec explanation of those nerves, post,
(u) L Bost. 230, 277.
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mental faculties, and in this sense man has the largest brain of all animated
beings, if' its bulk be compared with that of the nerves arising from it, but
by no means so if its weight be compared with that of the whole body.
According to some authors, the weight of the brain at the time of birth
is equal to the sixth or seventh part of the entire frame. In the full
grown man it is not usually more than a thirty-fifth part, (6) and the
weight of the entire brain 1s from three to four pounds in the adult, (4)
though, by gradual depression, instances have oceurred (as in the case of
the Duke de Saxe Gotha) of a person living many years, though with im-
paired faculties, with a brain weighing only two and a balf pounds. (¢)

Form of the Brain.—Dut besides the power of the brain depending on
the size and'weizht, it is supposed by many able physiologists, that the
powers of the nervous system depend as much at least upon the perfection
of its organization as upon its bulk, and also upon the proportion between
the size of its different parts.(d) Indeed, the doctrine of phrenclogy
appears much to depend on such proportions. (¢)

The brain, it has been insisted, is necessary to life, only because the
muscles of respiration owe their action to its influence. (/) The function
of the brain in general intermits in sound sleep, whereas that of the heart
has no repose or cessation. (g) It may be conjectured that the brain, or
rather more comprehensively, all the intellectual organs may be strength-
ened and improved, if not even actually enlarged in children, by proper
mental exercise of their functions; (4) but that is a subject to be con-
sidered when we examine the intellectual faculties. Afier death the brain
putrifies very soon compared with the nerves, which retain their adhesive
powers, and remain white among the putrid parts. (i)

For the full consideration of the diseases of the brain we must refer to
the second part; they are unhappily numerous, (k) and may affect the
whole or a part, and the part may be either wholly animal or wholly in-
tellectual. (/) Idiotism is generally the result of an original malformation
of the eranium, sometimes in respect of a subsequent thickening, but more
frequently in respect to shape; both of which diminish the internal cavity

() Cloguet's Anat. translated by Knox,
405 ; Copeland’s Observations on the Spine;
Meckel’s Anat. by Jourdan and Brischet,
vol. il. 682; 1 Bost. 499, It has been
stated that in man the weight of the brain
to that of the whole body is 1-u8th,
1 Bost. 28. Haller and Dr. Bostock ap-
pear to have considered that the weight of
the brain in the human subject is not
nore han one-forticth part of that of the
whole body, Haller, EL Phys. 5, 20 1 Bost.
229; 4 Good, 12, 59.  But, supposing the
weight of the entire body 1o be 11 stone,
or 154 1bs, and the brain te weigh a for-
tieth part, then it would weigh uvpwards of
54 1bs. But that appears to be above the
ordinary weight, for, in a.p. 1832, it was
considered that there was an extraordinary
developement of the brain in the late Baron
Cuvier, and that r. Berard, Professor of
the Ecole de Medicine, compared it with
several of the most voluminous hrains he
could find, and ascerteined that its weight
was S1bs. 131 0z., while none of the others
exceeded 2 1bs, 198 ounces.  1f that account
be correct, then the brain is not ia general
equal to the Gfticth part of the wl:ight of

the body, and gomewhat under 3 pounds
weight, DBut Scemmering states that the
smallest brain he had met with in an adult
man was 2 lbs. 54 ounces, 4 Gond, 13. Dr.
Good says that the weight of the brain to
that of the body is from 1-22d to 1-334d part
of the weight of the entire frame, (see 4
Good, 127 ; but even the latter is too large
a proportion, It is from about 1-40th to
1-50th part.

(¢} Dr. Goocl's opinion, post, Part ii.

() 1 Bost. 288, 289,

{£) Ante, 247 to 255,

{F) 2 Paris & Fonbl. 20, sed quare.

{2} El Blum. G0,

(k) Sce post.

(i} 2 Bell, 567. DBut see 1 Eost, 258,
note 53 ante, 267, n. (s).

(k) See in general, ante, 48 ; Brodie on
Diseases of the Brain, per tot. ; Copl. Dict.
tit, Brain; Coop. Dict. tit, [Head ; Abercrom-
bie's Pathological Researches into Diseases
of the Drain, per tot.

(I} El. Blum, 71; Epilepsy, a disorder
of the Brain, id. ; Hemia of the Brain, i. e.
Coop. Dict. tit. Hernia Cerebri, 648, 689 ;
Inflammation of Brain,
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and consequently lessen the volume or capacity of the brain. (m) Insanity, cHAP.TX.
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I_-lf;;rfes to the head and brain have oceupied the attention of more
authors than perhaps any other medical subject. (o) Several ounces of
the brain have been lost in consequence of wounds without death, or loss
of memory or intellect. (p) There is a very marked distinction between

uncturing, cutting, or even burning the surface of the brain and pressing
it ; from the first there may be little or no effect, or even pain; but in the
latter there is stupor, pain, or convulsion. The reason is, that in the first
it is prinei all%' a local irritation in a part which has little if' any feeling ;
while in the latter the effect of the pressure spreads extensively. (g)
The flow of venous blood to the brain, (r) and concussion of brain, may
be more fatal than even wounds. (s) Considering the brain as the centre
of perception, it necessarily follows that any serious injury to this organ
will be attended with a diminution or loss of sensation to the whole system,
although each of the organs of sense and motion may individually and in
themselves be in a sound state. This is proved by our daily experience
of the effects of external violence upon or concussion of the brain, and of
varions diseased states, either of the nervous matter itself, or of other
bodies in its vicinity ; such as tumours of the skull, thickening of its mem-
branes, or effused fluids of any kind pressing upon the surface of the
brain, or contained within its cavities. One of the most frequent causes
of the loss of nervous power is pressure, and this may take place without
any permanent injury to the part compressed, for we frequently observe
that immediately the pressure is removed, the organ resumes its ordinary
functions. ()

Injuriesto brain.

The brain consists of three principal general divisions, viz. the Cerebrum,
Cerebellum, and Medulla Oblongata. (1) The cerebrum, or brain properly so
called, is the uppermost and largest, and the cercbelinm, or lesser brain,
(the central part of which, from its beautiful white arborescent appearanece
and importance, is sometimes termed arbor vifer), lies below and behind.
Each of these are again divided into two hemispheres, viz. the falr, or
faleiform process, divides the upper part of the brain perpendicularly,
and the femtorium horizontally divides the upper from the lower part,
or the cerebrum from the cerebellum, and the falr cerebelli, being a con-
tinnation of the upper falx, divides one-half of the eerebellum from the
other ; so that there are four distinet parts of the brain, besides the me-
dulla oblongata, which lies below the cerebellum.(v) The cerchrum is
much larger than the cerebellum, being in adults five or six times, or,
according to others, eight times, and others even nine times larger than
the cerebellum, which weighs only about a sixth or seventh part of the

Cerebrum

and cerebellum,
and their hemi-
spheres,

— m—

(m) 4 Good, 195; Copl. Dict. tit. Cra-
niom ; 2 Par. & Fonhb. 22,

{n) A. Crichton on Mental Derange-
ment, vol 1. 138 ; 4 Good, 79 ; as to the
examination of the Brain in cases of In-
sanity, see 1 Paris & Fonb. 527 ; 2 1d. 20.

{uﬁ See Copl. Mict. tit. Brain ; Brodie
on Diseases of the Head, bed. Chirurg.
Trans. vol. xiv. 350, 394; and see as o
.ﬂpnp!exy, C_u.'clnp, 124; A. Cooper's Dic-
l,iu,m:-r:,,', tit. Head ; and tit. Trephine, for
injuries in general ; and Aberoethy on Dis.
eases of Head.

(p) 2 Bell, 404.

(g) Id. 409 see post, chapter on In-

juﬁ:'s., &, and interesting instances in Mr.
Erskine’s Speech in defence of Hadfield,
vol. v. 28 to 52.

{r) G. Smith, 54.

Es_] Id. 270 ; 2 Paris & Fonb. 23, i21;
and 23, 5389, us 1o the action of opium upon
the brain; and as to the mode of dissecting
the brain, 3 Paris & Fonb. 46.

(t) 1 Bost. 264, 265; as to pressure of
the brain, sce 2 Paris & Fonh, 22,

{u) 4 Good, 5 6; see a very clear
description in Park’s Il:qlﬁr}'=I 6to 9; and
the vertical section of the eranium and
contents, ante, 259,

() 1 Bost. 222 2 Bell, 577.
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whole brain. () It has been asserted that the proportion of the cerebrum
to the crebellum is greater in man than in any other animal;(y) and it
has been supposed that the cerchellum is the seat of sexual desire, and
that before puberty it is small, but that its proportion in size to the ce-
rebrum 1is at birth from 1-9th to 1-20th part, or even less; and that in
the adult it is as 1-5th, or at least as 1-Tth, and acquires its full develope-
ment between the 18th and 26th years, and that the breadth and promi-
nence of the occiput arve proportional.(z) Dut the supposition that the
cerebellum is immediately connected with the generative faeulty, has been
of late denied by Desmoulins and others. (&) It has, however, been ob-
served, that the cerebullum is larger in males than females. (b) It is
generally considered that the cerebrum, or upper part, is more immedi-
ately concerned in the function of the mind, and the cerebellum, medulla
oblongata, and spinal marrow, in that of veluntary motion. (¢)

The proper cerebrum of the brain occupies the whole of the upper part
of the head, and is separated from the lesser brain by the dense though
thin membrane cailm{ the fentorium before-mentioned, (d) except at the
common basis of both, where they are united. Whilst the dense mem-
brane, called the falr, passing from the centre of the os frontis and top
of the cranium perpendicularly downwards to a considerable depth from
the upper part of the skull, i. e. about half through it, and extending
from the fore to the back part of the head, divides the cerebrum into two
hemispheres, as they have been called, and performs an office in that
respect resembling the mediastinum. (¢) The cerebellum is likewise di-
vided by a similar membrane, called the falr cerebelli, into two hemi-

spheres. { /)

Immediately at the base of the skull, and connected with it, is the
medulla oblongata, (g) which is the prolongation of the substance of the
crura cerebri and cerebelli from the pons varolii. (£) It is considered
that the constant superiority of the human subject over the rest of the
animal creation, depends greatly upon the proportionate size of the cere-
bellum to the medulla oblongata. (i) The Medulla Spinalis is its con-
tinuation through the vertebral colummn. ()

It has been observed that the general result of our experience estab-
lishes that there is a common centre of perception, and that in the human
species it exists exclusively in the brain ; but it is further observed that
the term is here employed in its most extensive sense to signily all the
parts of the nervous system except the nerves themselves and the spinal
cord, without settling whether any and what particular part of the brain
is the seat of this peculiar power. Thus it is generally considered, that
as regards the sense of sight, it is conveyed to the retina, and from thence
by the optie nerve to the sensorium commune. (f) So the sense of hear-
ing consists in the communication of the external part of the ear through
the tympanum, the eustachian tube, and the &lldltﬂl‘;r nerve, communicat-
ing with the sensorium.(m) In short, the sensorium seems to be con-
sidercd to be the part where all the perceptions are assembled. Dr. Bos-
tock observes, that there is some reason to suppose that the medulla ob-

(x) 2 Bell, 583, 461; Meekel's Anat, Purk's Ing. 7. The falx frequently confines
by Jourdan and Breschet, vol. ii. 682; 1 disrawuft!ll‘:br:l'lll.mﬂm‘:s'ldl:urln:ulisplu;rc.

Bost. 287. { £} 1 Bost. 822 ante, 263, 269.
(1) 1 Bost. 287. {g) 1 Bost. 224 ; 4 Good, 5.
() El. Blum. 332. (k) 2 Bell, 467 ; 4 Good, 3 to 290,
(«) See ohservations, 3 Bost, 589, 390, (i) 1 DBost. ‘."E:iﬂ-.
b) El. Blum, 5335. {7} See the site of, ante, 259, Ne. 12,
(c) Park's Inq. 8. (k) Ante, 243,
(d) Ante, 263, 269. (i) 3 Bost. 88, 11.

(e) Ante, 99, 263, as to the falx ; and see {m) Id. 157.
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longata 1s move immediately essential to certain nervous operations than
either the cerebrum or cerebellum. () But he states that there is no
satisfactory proof of amy hypothesis upon this subject. Formerly an
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but in its investing membrane.(n) Others have considered that the
Pineal gland (which is a small projection in the centre of the brain, and a
small mass of gray substance of a conical shape,) is the seat of percep-
tion, but that notion also is equally errcneouns with the former. (o) At-
tempts have been made to ascertain the seat of the sensorium, by en-
deavouring to trace up the nerves of the different organs of sense to one
spot within the brain, which might be considered as their origin, but this
attempt has proved unsuccessful, though some nerves have been traced
up to the base of the brain, or to some part immediately connected with
the medulla oblongata, and it has been admitted that o anatomical centre
of this kind has yet been discovered.(p) Dr. Bostock observes, that
there are some circumstances which lead us to doubt whether there be any
central organ of this kind ; but that different portions of the brain are
subservient to different offices, and that some are more peculiarly con-
nected with the organs of sense, some with the voluntary motions, and
others with the different vital functions. (¢) He, however, adds, that
still there are certain considerations which may lead us to suspect that
this appropriation to a central organ may actually exist, though as yet
undiscovered ; (r) and referring to some modern experiments, shewing
that certain parts of the cerebrum, and cerebellum, and medulla oblongata
and its appendages, are the more immediate seat of perception and of the
intellectual fazculties, and that other parts of the cerebellum are more
concerned in voluntary motion, as proved by the experiment of the effect
of removing the cerebellum, which immediately destroyed the voluntary
ower over the muscles, though the animal appeared to retain its volition,
tut had lost the capacity of exercising it, Dr. Bostock concludes by
saying possibly we may go so far as to conjecture that while the percep-
tive faculties have their common centre in the medulla oblongata, or its
appendages, volition hzs a more extended connection with the brain, (5)

To the base of the skull, and eonnected with the brain by the intervention
of the medulla oblongata just considered, is a prolongation of the brain (or
rather as the spinal cord is_first formed in the fretus, the brain is a prolon-

ation of the spinal cord), extending down a small eanal in the back bone,
ﬁem& termed the Meduila Spinals, or vulgo Spinal Marrew, {u) though cor-
rectly it should be termed the Spinal Brain, or Spinal Cord. (x) Indeed, ac-
cording to Sir Charles Bell and others, it is a Double Cord. () Like the brain
it is inclosed in membranes, it possesses both cineritious and medullary
matter, although their respective position is reversed ; it has a longitudinal
furrow, dividing it imperfectly into two halves, analogous to the hemispheres
of the brain.(y) The spinal cord, as well as the brain, possesses a fibrous tex-
ture, althougl, as it would appear, less distinct than the brain, and it differs
from the brain in the effects resulting from disease or injury, which are
generally observed to produce paralysis on the same side of the body with
that on which the injury has been inflicted. (z) The spinal cord is to be re-
garded as a common eentre, for the greatest part of the nerves that supply

(m) 1 Bost. 261, 262, note 8, of Spine; Coop. Dict. title, Vertebrs,

{n) Id. 268. 1244 ; und sce Brodie on Diseases of the

(o) Id. 269 ; and see Quain’s Bl 2d ed.  Joints, per tot. ; and ante, 54, 70, as 1o8pine,
646, as to this gland. (u) Park’s Inq. 7. 1t is certainly very

(p) 1 Bost. 274, 275, distingnishable from the merroe of bone, as

{7} Id. 275, 276. to which see ante, 61.

{r) Id, 277. {1} 4 Good, 29; 2 Bell, 468.

{3; Id. 277 to 279, (y) 1 Bost. 224 ; 2 Bell, 468,

(t) See in general, Copeland's Discases (z) 1 Bost. 233.

trs DRGANS.

PBineal Gland,®

Spinal Cord. (£)
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the muscles of voluntary motion. When it is compressed or divided in any
part, the limhs that are supp}ied with nerves, which branch off from it
below the injury, are paralysed. If the injury take place near the lower
extremity of the spine, the lower limbs alone become insensible, and as
none of the functions essential to life are affected, the patient lives with
all his faculties and powers unimpared, except that of locomotion. The
nearer to the head the injury is situate, so much more extensive is the
derangement of the different functions; and there have been many cases.
where, after a dislocation or fracture of some of the cervical vertebrz, all
power has been lost over the voluntary muscles, and the functions of the
abdominal and thoracic viscera have been nearly suspended ; yet, for the
short time that life was capable of being continued under these circum-
stances, the cerebral function and the mental faculties remained in a sound.
state. (@) The spine, or medulla in the vertebrze, is subject to peculiar
diseases. (#)
The Nerves themselves in particular.

1, 0F the Merves - comimemimmaaa we 279 5. Other Nerves.. coszu0.0 278
1. OF the Nerves in gensral and 3, OF Plexuses - . v v oimic cieiscaminimee A
their importance .. ...... i | 5. Of Ganglin oo cevveennnnnnnsas il
2, Composition and structure of 274 | 4. Power of a MNerve lo reonite .. .. 279
5. The particular Nerves ...... 276 | 5. Diseases of Nerves ............ ik
1. Cerebral Nerves, nine pair  éb. | 6. Injuries to Nerves c........... 280
Accessory Nerve, part 7. Properties and Action of the Erain,
of eighth pair...... ayy and Nerves, and Nervous Func-
2, Spinal Nerves ........ il e R e S SRR e e e
1. Cervical, 8. The Use of the Nerves and Nervous
2. Dorszal. Systems. . ... Pain G E e B S L O
5. Lumbar. 9. Connection between the Muscular
4. Sacral. and Nervous Systems .. ...... 284
3. Great Sympathetic Nerve b, | 10, Diseases of and Injurics te Nervous
4. The Phrenic, or Dia- System in general o ovecevaea . 285
phragmatic Nerves .. 278

As most diseases, whether mental or affecting the body, are attributable
to the influence of the nervous system, (¢) the study of the nature and in-
fluence of the nerves, in a medical view, is of most essential importance ;
and as regards physiognomy, and the art of depicting the countenance
and the passions in drawing and painting, Professor Camper, and Sir
Charles Bell in his elegant Essays, have established how im-
portant is the study of the nerves;(f) and they even show how each
nerve is eoncerned in the principal passions of the human mind when
they are in operation, with plates, happily delineating the various
states of the countenance. { f) The nerves, as distinet white cords or
threads, are perhaps more discernible throughout the entire frame than
even the muscles. Some nerves communicate from the most extreme
parts the feeling of touch, pain, and other sensations fo the sensorium of
the brain, whilst in return ofhers communicate from the sensorium the
volition of the mind, so as to move even the remotest muscles and excite
them to motion in various directions ; and without such nerves man and

(a) 1 Bost. 263, 264. but see Mr. Earle’s attempt to refute the
(&) Coop. Dict. tit. Vertebrae, 1244, deetrine of Sir C. Bell, A. D. 1834, pub-
{e) See divisions, ante, 242, lished by Longman and Co.

{d) See the general compact description {e) Copl. Dict. tit Disease, 571,

El. Blum. 183 w 227 ; Park's Inquiry, 9; () See Camper's View of the Cen-
Cyclop. Prac. Bled. tit. Newralgia, p. 1653 nection between the Scienee of Anatomy
5 Gregory's Econ. Nat. 279 to 301. As and the Arts of Drawing, Puinting, and
regarding nerves sce Cyelop. Prae. Med.  Statwary, translated from the Duteh by
tit, Galvanism, Sir C. Bell's Essays on the  Cogan, M. )., A. 1. 1794, p. 125 to 158.
..-‘Ln:ttmn:,- amd I’]]'llns-l:upll:,.' of Expression will  In page 132, &e., Camper states which pair
be found particularly interesting and instruc-  of nerves is concerned in each passion or
tive. Seen plute of all the nerves, 5 Greg.  feeling of the mind. And see C. Bell's
Econ, Nat, 500, and a plate of nerves of Essays, 2d ed. per tot,

expression, Sir C. Bell's Essays, 11 and 12 ;
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animals would be a mere automaton, and wholly insensible and incapable
of locomotion, however perfect his muscular power and the bones and
joints ; and yet some are so delicate as to be scarcely discernable: thus
it is said to have been established, by microscopic observation, that each
fibre in the retina of the eye, or expanded optic nerve, does not exeeed
in diameter the thirty-two thousandth part of a hair; and that the whole
aggregate of the nerves, if they were conjoined, would not make a cord
of an inch diameter. (g)

The nerves are defined o be long, white, or whitish cords, threads, or
strings, of a pulpy nature, and as being bundles of fibres, cm‘.stituting
cords, visible in the dissected body, as distributed directly from the brain
itself, or mediately through the intervention of the spinal marrow, and as
passing into all parts designed to have sensation, and are instruments of
two descriptions, viz. of sensation and volition : (4) and it is supposed by
some that the same nerve is subservient to different purposes, or that
different nerves serve the same purpose, (i} whilst others contend that
the nerves which transmit sensation arve different to those which transmit
volition. (k) All the nerves originate from, or at least are connected
with two distinct sources, and pass into different parts of the frame, some
from the base of the brain itself, or rather from the medulla oblongata,
and pass to the organs of the external senses; and others originate from
the spinal cord or vertebrze, and pass from thence to the muscular parts,
and on that account and in respect of their different influence are arranged
under two classes, viz. those apparently springing from the brain, but
rather connected with than produced from it (/) are called Sensorial or
Cerebral, and those springing from the spinal cord are called the Spinai
or Fertebral nerves, The sensorial or cerebral serve more directly as the
connection between the organs of sense and the faculties of the mind. (m)
Both these classes of nerves, however, equally operate as eonductors, (z)
and one set at least we have seen are supposed to excite the muscles to
motion by contact and a species of electricity. (o) They are disposed in
pairs, and proceed in corresponding directions to the sides of the body.
At the commencement of those springing from the brain, and as ex-
hibited in a preceding plate, ( p) anatomists generally reckon nine pair
of the sensorial or cerebral nerves, and some ten pair, but they include
the accessory, which are a part of the eighth pair, and termed accessory,
from their partaking of both descriptions of nerves. These are chiefly,
though not whelly, appropriated to the four local organs of sense. (g)
The spinal nerves are thirty pair (or, according to some, thirty-one pair),
and these spring from the spinal cord ; and soon after their eommence-
ments ramify and divide into numerous branches, which are distributed
into and through most parts of the body. (r) The nerves, as they pass
from the brain and spinal marrow, are invested and collected into firm
cords by the continuation of the pia mater ; the arachnoid, however, is

soon reflected back, but the pia

mater accompanies them through

fg} Gn:gﬂrjr"s Econ. Nat. wol. ui. . 280,

(.&} 2 Bell, 366, 567 ; 4 Good, 5; Gre-
gnrjl's Econ, Nat. wol. iii, p. 279; and see
1 Bost. 280, 281, 284, note 6 ; post, 275,
notes (), { )

i) 4 Good, 7.

k) 1 Bost. 280; post, 275, n. (), ().
(1) 3 Gregory's Econ, Nat. 279 tv 291.
{m) 1 Bost. 224, 225, 228, 384 ; 1 Bell,

S84; 2 id, 566, 463, 466, 469; Forsyil's
Med. Juris. 51 ; 4 Good, 15; but see id,
note ®, in which it is said that the present
doctrine is that the nerves are nol a pro.

duction of the brain.

(n) 2 Bell, 369.

(o) Ante, 87, 89,

(p) Sec the plate ante, 259, of the base
of the brain turned op, and the nombers,
stating the supposed origin of the nine pairs
of cerebral nerves; and see 5 Gregory’s
Econ. Wat. 282. The tenth pair of the head
is by some anatomists considered the figst of
the vertebral, id. 2687,

(g) 4 Good, 9.

(r) 1 Dost. 224, 245, 298 ; 2 Bell, 366 ;
4 Gomd, &, 9

T
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all their ramifications, and is supposed to be only thrown aside where
they terminate in their sentient extremities. (s) When the nerves arrive
near to their ultimate destination, they generally ramify into still smaller
branches, gradually more and more minute, until they seem at length

- to become a kind of pulp, and are no longer visible to the eye.(f) It

has been observed, that as the medullary fibres are observed to decussate,

or cross or intersect each other at acute or unequal angles in different

parts of the brain, and as injuries of one side of the head have often
been observed to produce a palsy of the opposite side of the body, it
has been supposed that all the nerves originate from the side of the brain
opposite to that at which they come out. But that this opinion is far
from being established, because a decussation in some parts is by no
means a proof that it obtains universally ; and though there are instances
of injuries of the head which have produced a palsy of the opposite side,
there are others in which the injury and palsy were both on the same
side. ()

The jibrous structure of the nerves, it is said, is more obvious than
that of the medulla of the brain. It is probable they are compased of a
series of twisted fibres and very simple cylinders, enclosed in a mem-
branous sheath, analogous to those of the muscles. (r) They appear,
from microscopical examination, as a number of longitudinal cyfinders
comnected together by cellular substance, which, like the muscular fibres,
may be divided into portions that are more and more minute, until at
length we arrive at the primitive or ultimate nervous filament, which is
about twelve times greater than the fleshy fibre, and may be easily dis-
tinguished from it by its texture and size. Itis of a waved or tortuous
form, and is composed of a eylindrical canal, containing a viseid pulpy
matter, evidently different from the substance of the canal itself. They
are of a conical form, the apex or small point being at the part where
they are sent oft from the brain, and they gradually inerease in diameter
as they proceed from their origin to the organs for which they are des-
tined. (y) With respect to the general structure of the nerves, the
sympathetic nerve and the par vagum differ from the other nerves in
the disposition of their fibres, which, instead of being straight and pa-
rallel, are irregularly conneeted to each other, and twisted together. (z)
The witimate nervous fibre is smaller than the fibres composing the sub-
stance of the brain. They differ from each other in thickness, from that
of a small pencil, but more usually of a hair, to the finest fibre of silk ; and
these filaments are each of them enclosed in a delicate sheath, called
neurilema, and in their course down the nerve they divide, subdivide, and
unite again in the most varied manner, producing a perfect connection
AMong themselves in every part. A number of these filaments forms a
larger bundle or fasciculus, which is always enclosed in its sheath ; and the
fascienli divide and vnite in the same way with the primitive filaments,
Most of the nerves consist of several of these faseiculi, though some
contain only one. The different filaments, as well as the fasciculi, are
tied together by the substance which forms their sheaths, and the same
body seems to compose the general covering of the whole nerve, pre-

(s} 3 Gregory’s Econ. Nat. 279,

(t) 1 Bost. 225, 87. BSee description
of Newralgia and Tie Doulourenx by T,
Ellioston, Cyclop. tit. Neoralgia. But some
modern anatomists deny the pulpy appeay-
ANCE,

{n) 3 Gregory’s Econ. Nat, 279, 280,

(z) 1 Bost, 25 ; 3 Gregory's Econ. Nat.
281. See further as to globoles ; and see

Edwards and also M. Dutrochet on Ele-
mentary Structure of the Body, as com-
mented upon in 3 Bost, 347 to 553 ; and as
to M. Desmouling on the Nervous System,
and Mayo and Hooper on Drain, see 3
Bost. 584 to S96.

{w) 1 Bost. 255,

{z) Wilson's Lecture on the Skeleton,
73 1 Bost, 236.
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senting altogether a structure which is considerably analogous to that of CIHAP. IX.
the musele, (a) %‘““H'

. Nerves are of different forms, sometimes flaf, as the ischiatic nerve, or Fw;‘:;::u:“
round, as the nerve of the eve, or trregular.  They are bound up in firm 75 Opcaxs.
membranes, and blood vessels accompany them, or run in their centre.
Each nerve consists of many fibriles, and the cellular texture of the
blood vessels are interwoven with their fibriles. The matter of the
nerve is soluble in alkali, so that the white and opague matter of the
nerve may be washed away, leaving the cellular texture. It is in con-
sistence something between fluid and solid, (4) There are three distinct
membranes which belong to a nerve; 1st, an onter sheath ; 2dly, a fine
dense strong membrane ; and 3dly, a soft delicate and vascular membrane,
which invests the proper matter of the nerve, and follows it in its minute
subdivision, conveying the blood vessels to it, and nourishing it, and in
this respect it is equivalent to the pia mater of the brain. (4)

With respect to the disiribution of the nerves, it has been further re-

marked, that the greater part of the nervous matter is sent to the organs
of sense and of voluntary motion ; that the viscera are much more spa-
ringly supplied with nerves, the glands have still fewer, while some of
the membranous parts appear to be entirely without them. (¢) Gene-
rally speaking, the nerves which supply the organs of sense proceed
immediately from the base of the brain, or rather from the medulla
oblongata, while the muscles receive their nerves from the spinal cord,
but there are some exceptions from that rule. (¢) There is much more
irregularity with respect to the course of the nerves that go to the viscera ;
they generally take their immediate origin from some of the ganglia and
plexuses that form part of the visceral system, and they are connected
with each other in a great variety of ways, apparently for the purpose of
producing a divect aervous commmnication between all the viscera as well as
between each viscus and the other parts of the bady. (d) We have seen
that the term nervous system generally includes the brain, the spinal
cord, and all their ramifications ; and it is so disposed, that if the body
could be divided into two lateral halves by a plane passing perpendicu-
larly through its centre, the nerves of the two parts would be almost, if
not exactly, similar to each other, while at the same time they are so
united by plexuses and anastomoses, or communications with each other
of various kinds, as to ensure a complete connexion between the two
parts, and an entire correspondence of their sensation. (d)
- Dr, Bostoek observes, that the plausible conjecture of some physiolo-
gists, that the transmission of the two powers of perception and volition
from the extremities to the brain, and from the brain to the extremities,
is effected by differcat nerves, or at least by different nervous filaments,
has of late been confirmed ; (¢) and again, that each nerve serves differ-
ent functions in the animal economy. ( f°)

It has been considered that the nerves and spinal cord possess all the
properties of the brain, but in a less powerful degree than the aggregate
of that organ, and that they are capable for a limited time of performing
all its functions, and moreover that they also possess a power independent
of the brain. (g)

(a) 1 Bost, 236, 237. (d) 1 Bost. 298, 220,
() 2 Bell, 366, 367. As to the chemical (e) Id. 280, 3 id. 175, note 3; Bell's
composition of nerves, sce Tomer's Che-  Phil. Trans. for A. 10. 1826, p. 163.
mislry, 936, () Id. 281, and see id- p. 264, note G ;
{c} 1 Bost. 298 ; Haller’s EL Phys. x.  and ante, 273, n. (i), (k). i
6,9 ; Soemmering Corp. Hum, Fab. tom. {z) 1 Bost. 301,
iis p. 151 ; Blom, Inst, Phys, ss. 210,
T2
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In all parts of the body it is found that the sensibility of the nerves
resides principally if not entirely in their exéremitics, where they are
divided into extremely minute filaments, or spread out into thin ex-
pansions. (/)

It would be heyond the scope of this summary to enter into a detailed
description of all the nerves, and it must suffice to name the principal,
and refer to the works where they are fully considered. An accurate
knowledge of the nerves in general is, however, of essential importance to
every surgeon in many of his operations, for otherwise he might either
tic up, wound, divide, injure, or destroy an important nerve, and occasion
total deprivation of sensation, or serious, if’ not permanent, imjury. ()
The including a large nerve in a ligature intended to be applied only to
an artery, may oceasion tetanus. (k) And if in bleeding in the bend of the
right arm from the median basilic vein, as explained in the second part,
a surgeon could possibly materialy prick the medion nerve, which passes
down the arm near that vein, the consequence might be the total ex-
tinction of sensation and power of motion of the three centre fingers. (/)
So if unscientifically a ligature should, in an operation to prevent hee-
morrhage, or otherwise, include or divide the trunk of a nerve, the due
performance of the nervous function in the part would at least be sus-
pended ; and the division of some nerves even near the extremities may
occasion tetanus or lock-jaw. (m)

Anatomists always describe the nerves as some proceeding from the
encephalon, and the others from the spinal marrow.(#) The former
cerebral or sensorial nerves are enumerated as below. (o) With respect to
arrangement, anatomists mention them in the order in which they present
themselves to view when the brain is lifted from the eranium, and turned
up, as in the preceding plate, ante, 259 ; those which come from the
anterior part of the cerebellum are therefore placed before those which
arise lower down from the cerebellum and medulla oblongata, (p) From
the olfactory nerve to that which passes out betwixt the cranium and
first vertebrae there are nine pair of nerves, viz.

1st pair. Olfactory nerves, to organ of smelling.

2d pair. Optic nerves, to organ of sight.

3d pair. Motores oceulorum, to the muscles moving the eyes.

4th pair. The trochelearis or pathetic nerve, to a muscle moving the
CYE.

ath pair. The trigemini, leading to the eye, upper jaw, face, lower jaw,
and tongue,

Gth pair. The abductores, passing to a muscle of the eye.

7th pair. The auditory nerve and facial nerve, to the muscles of the
face, the agent of’ motion.

Sth pair, Glosso pharyngeus, l&ading to the fauces, tongue, and pha-
rynx,

The par vagum, to the lungs, and terminating in the stomach; and

‘The spinal accessory nerve, passing amongst the muscles of the shoul-
der, and connecting the par vagum and spine and shoulder.

9th pair. Lingual nerve, to the muscles moving the tongue.

1 0th pair, Suboccipital nerve, but which is perhaps more properly

B — e

(k) 1 Bost. 87 ; 4 Good, 362, 383, 584, (n) 3 Gregory's Econ. Nat. 282,
(i) § Gregory, 291, (o) 2 Bell, 470 10 512; and sve 4 Goad,
(k) Coop. Dict. tit. Tetanus, 1088; but 2510 44; 3 Gregory's Econ, Nat, 282 1o
see id. 1086G; 4 Good, 368, 376, 377, 991,
note f. 1) See plate ante, 259, and 3 Gregory's
(1) See the case, post, pard ii. T':Cf}fl. Iﬂu.l.lznz; & Hell, 470, 4885, E:'Sn.--:?a.
(m) 4 Good, 568; Coop. Dict. tit. Te- plate of the nerves oceasioning the various
tamus, 1068 ; but see id, 1086, expressionsin the face, C, Bell's Essays, 11,12,
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the first spinal or first cérvical nerve, (§) and sometimes called the ac-
CesSOry nerves.

"The Spinal nerves are those which proceed from the spinal cord, and are

the cervical, dorsal, lumbar, and sacral, and are thirty pair, one issuing _

hetween each j{)ining formed by the pieces of vertebrze that compose the
back bone. Those proceeding from the upper part, from their situation
termed cervical, are seven pair, and supply the upper extremities; and
from filaments given off’ by the third, fourth, and fifth pairs, is formed
what is called the phrenic or diaphragmatic nerve, subservient to the
function of respiration, The nerves of the back, called dorsal, are
twelve, going chiefly to the trunk of the body, and administer to the
muscles that give it motion. The lumbar nerves consist of five pair, and
the sacral also of five pair; and these, with their numerous ramifications,
proceed chiefly to the lower extremities, and are subservient to the
function of motion. (r)

Then is to be consiccred the great Sympathetic or Visceral nerve, with
its various ramifications. This nerve appears in the upper part of the
neck, in the form of an oblong body, about an inch long, called the
superior cervical ganglion, and it communicates with various smaller

anglia about the base of the skull. It is defined to be a tract of me-
%u]lary matter passing through and connccting the head and neck, and
the viscera of the thorax, abdomen, and pelvis into one whole., Those
viscera to which it is distributed are l.'.*lltil'ﬂ]jf independent of the will, and
have functions to perform too essential to life to be left under the in-
fluence of volition. The sympathetic nerve is thus, as it were, a system
‘within itself, having operations to perform, of which the mind is never
conscious, while the extent of its connections oceasion during disease
sympathetic affections not easily traced. (¢) With respect to this sympa-
thetic nerve Dr. Bostock observes, that besides the two classes of nerves,
the cerebral and spinal, there is one nerve, or rather a set of nerves,
that appear to hold an intermediate relation between the two, or to have
a direct connection with hoth the brain and spinal cord: this is the
sympathetic nerve, by him termed intercostal. Some nervous twigs,
that descend from the brain, unite with the branches that are sent off
from the spinal cord ; these form a series of ganglia on each side of the
spine, from which numerous nerves proceed that are distributed over all
the thoracic and abdominal viscera. From the way in which the inter-

costal nerve is composed it would seem adapted to combine the mfluence of

all the parts of the nervous system, and to afford a supply of this influence
to each individual organ, which in this way have a direct communication ;
and it is from this circumstance that its popular name of sympathetic is
derived.(x) We have seen that the structure of this nerve and the par
vagum differs from the other nerves in the disposition of the fibres, which,
instead of being straight and parallel, are irregularly connected to each
other, and twisted together. (x)

(q) 2 Bell, 512; ante, 275.
{r) 2 Bell, 512 to 519 ; Park’s Ing. 9 to

3653 C.Bell's Essays, 3 and 4. The syin-
paethetic nerve is also by some termed nfer-

12; 3 Gregory's Econ. Nat, 208, 299 to
301. In the last work there is an ena-
meration of each nerve, with a plate of the
whole, but it is perhaps too minute o be
of practical serviee. The representation of
the median nerve in the plate in the second
part, connected with an action for the sup-
Ensnd cutting of such nerve in unskilful

leeding will sufficiently illustrate ; and see
the plate of nerves in C, Bell's Essays, &c.
11 and 12,

(s) Seein general 4 Good, 10, 11, 564,

eostal, see 1 Bost. 225, n. 2; 3 Gregory, 277 ;
but the latter term is not now generally used
by practical anatomists ; and see 278 as to
intercostal nerves properly so termed.

(1) 2 Bell, 485, 499, 519 to 550 ; 4 Good,
6, T, note t; 1 Bost. 225, n. 2,

{u) 1 Bost. 225, n. 2; 4 Good, 564, 363.

() 1 Bost 236. The act of bushing is
attributed to the distribution of the sym-
pathetic nerve, and which has been con-
sidered as a provision for that power pos-
sessed by the imagination, or rather that
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The phreic or diaphragmatic nerve is a branch from the third and
fourth cervical pair of nerves, descending in the neck along the fore
part of the scalenus anticus wwscle, and entering the thorax between the
subclavian artery and vein, passing over the root of the lungs adlering
to the pericardium and to the diaphragm, upon which muscle its branches
are distributed. ( y)

The nerves whose influence is prineipally eonnected with the function
of respiration are the phrenic and par vagum.(z) 1f the spinal cord be
divided above the origin of the phrenic nerves, respiration suddenly ceases,
but the action of the heart remains without any immediate change. 1f the
same nerves be cut through in a living animal, the diaphragm becomes
paralytic, and respiration is only imperfectly carried on by means of the
muscles which raise and depress the ribs; but when the nervi vagi are
divided in the middle of the neck, the breathing is instantly impeded,
and death soon follows, (a)

Next are to be examined the axillary or brachial plexus, which are the
nerves proceeding from the spine, and accompanying the blood vessels
to the muscles, glands, and integuments, in the thorax, arms, hands, and
fingers. This plexus is formed of five of the spinal nerves, viz. the fifth,
sixth, seventh, and eighth cervical nerves, and first dorsal, counting the
suboecipital as the first cervical nerve. The plexus extends from above
the clavicle to the edge of the tendon of the latismus dorsi. (§) From
this axillary plexus proceed no less than nine different nerves. (c)

The branches given off from the spine opposite the thoracie, form the
enfercosfal nerves, of which there are eleven or twelve, which run between
each rib to the intercostal muscles.

The other principal nerves are those of the thigh, leg, and foot, and
about the pelvis; the pudic nerve, and those of the lower extremity,
as the anterior erural merve ; the obturator nerve: the ischiatie, the
tibial, the plantar, fibular, and the metatarsal nerves. It has been ob-
served, that the nerves of the lower extremity have the same connection
with the visceral nerves in the system of the sympathetic that the nerves
of the arm have, and which is proved by various sympathies ; viz. the
influence of cold feet on the bowels, the effect of mldl water dashed on
the legs to promote a purcative, the spasms of the legs in cholera, and
pains in the knees preceding a fit of the bile. ()

The merves, in the course of their passage, frequently anastomose, or
in other words communicate with each other, and these communications
are sometimes so numerous and intricate as to form a complete net work,
to which the name of' plerus has been applied.  These are chiefly found
at the branchings off’ of the nerves of the upper and lower extremities.
From these plexuses new nerves originate, which seem to he independent
of those which produced them. (¢)

Ganglia avre small oblong reddish knots or masses of nervous matter,
larger than the nevves which form them, and also of a firmer consistence,
;mf are situated along the course of the nerves, generally where two or
three of them form an angle, and especially in the different parts of the

uncontrolable connection which exists be- {c) 2 Dell, 534,

tween the feelings and the action of the () Id. 540 to 552,

vessels in blushing, amd in the expression (e) 1 Bost. 995 2 Bell, 469 to 552

of the passions, 2 Bell, 521 ; but see 1 Bost. 4 Good, 6 ; 5 Gregory's Feon. Nat. 280,

381, where blushing is atiributed to the (£ Sce in general, Park’s Inquiry, &c.

distribution of the nerves of the heart, a8 to 42 ; 2 Bell, 575, 409 to 552, 524 ;
(u) 2 Bell, 550 to 533. 4 Good, 6, 564; 5Greg. Econ. Nat, 280.
(=) Ante, 102, As to the difference between these g:mg]];‘:
{a) 1 Good, 510, 511, and other nerves, Copl. Dict. 1935,

() 2 Bell, 533,



THE NERVES.

‘thorax and abdomen : they are composed of a mixture of two substanees,
which appear analogous to the cineritious (from the Latin Cinis, wood-
ash coloured), and the medullary matter of the brain: they are of
a redder colour, and are more copiously supplied with arteries than
other nerves. Anatomists are generally agreed that the nerves. which
proceed from a ganglion, are larger than those which enter into it, as if in
their passage through it they had received an additional quantity of matter,
and hence some physiologists have supposed ganglia to be small brains,
whence the nerves acquire new power and energy : their texture, how-
ever, is fundamentally the same as the nerves.(z) Mr. Bell's second
division of nerves, the irregular, are considered as not capable of com-
municating either perception or volition, but merely serve to transmit the
nervous influence from one part to another; it includes what he names
the respiratory nerves and the sympathetic system, and is connected in an
indirect manner only with the brain, while it is principally to these nerves
that the ganglia are attached. Dr. Bostock suggests, that it is probable
that besides their ordinary office, these nerves, on certain occasions, are
capable of conveying perceptions, and that the ganglica are the parts to
which the perceptions are referred, for E}{ﬂlnpﬁ,‘, the perceptions of in-
ternal diseases. (&) It has been observed by Dr. M. Good, that it is re-
markable that the nerves of touch have ganglions near their origin. (i)

With respect to the appropriate office of the ganglia, Dr, Bostock ob-
serves, that from the mode in which they are composed, it would appear a
natural conclusion that one office which they perform is to preduce a more
complete connexion and sympathy between the sensation of different
parts. Some have supposed them to be small brains or independent
sources of nervous power, and central spots to which pereeptions are re-
ferred ; and others have cﬁnjcctured that their office is to recruit the
nerves that pass throngh them, or to add to their substance, in the same
manner that the cortical part of the brain has been conceived to generate
the medulla: but Dr. Bostock concludes, that upon the whole we must
acknowledge that the specific office of the ganglia has not been dis-
covered. (1)

The nerves, like the other parts of the frame, are capable not only of
being repaired, but even reproduced after an injury, and after a nerve
has been completely divided, and its functions totally suspended, it ma
gradually resume its power, and like a severed muscle or tendon, the cnd)s'
may become again connected by the formation of a new substance. It
has been observed, that we should not have previously suspected that a
part possessed of such delicate functions could have been so easily re-
stored, or that the newly formed portion, which is obviously different from
other parts of the nerve, would have proved adequate to perform the
office of the organ in its original state. ({)

The diseases or disorders of the nerves are termed neuralgics or neus
ralgia (m) (from the Greek »ewpor, a nerve, and ahyoe, or Latin dofor,
pain. (m) ) The diseases affecting the nervous functions in general are
classed by Dr. Good under the term ncuratica. (n) OfF these, the tic dou-

() 1 Bost. 227 ; 2Bell, 575; 4Good, 6. n.1; 3id. 117; Dr. Philip, vol.i, p.254;

(k) 1 Bost. 284, 1. 8 ; 513, n, 4,
?} 4 Good, 298,
k) 1 Bost, 269, 290; Park’s Inquiry,
&e. 38 to 42,
(1) Dr. Haighton's experiments ; see Phil-
Trans, for A.D, 1793, p. 190; 1 Bost. 258,

vol, ii, p. 409,

{m) Coop. Dic. tit. Tic Dounloureux, p.
10%G; and 4 Good, 507 to 320.

{n) 4 Good, 64 to 690, See also Cyclop.
Prac, Med, tit, Paralysis, vol. iil. 240 io
260,
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loureux, perhaps, is the most acute; (p) but there are an infinite variety
of disorders affecting the nerves, which will hereafter be enumerated and
considered. The sensation of pain is essentially connected with the oper-
ation of the nervous system. (g) Abernethy, in his lectures, expressed
his canviction that in tetanus and all nervous affections, it is a most ma-
terial point to operate on the brain through the medium of the digestive
organs, and that the production of secretions from the alimentary canal
has a more beneficial effect than any other means. (r)

Blindness may be occasioned by the pricking of the frontal nerve of
the ophthalmic branch of the fifth pair; (¢) and if the infra orbital nerve
be wounded, serious consequences may ensue. (u) In the case of tumours
in the neck, there may be loss of voice, and when, if the recurrent nerves
be cut, the voice, it is said, has been restored. (@) When the ninth pair
of cerebral nerves is injured, the motion of the tongue may be lost, but
the sense of taste may remain unimpaired. (y) With respect to the
anterior crural nerve, the two nerves which are closely connected with the
femoral artery in the middle of the thigh, have not unfrequently been taken
up with the extremity of the artery in amputation, which has occasioned
twitching in the stump, and much distress. (z) In bleeding in the ankle
the nerve has been pricked, occasioning great pain, &e. (a) and the
nerve passing over the tibia is subject to be bruised, and from thence
tetanus has ensued, (6) Wounds of the eighth pair of nerves are gene-
rally considered fatal, though some doubts begin to be entertained on the

oint. Indeed Klein positively states that such an injury is not fatal.

owever, if the 'I-'I-'Dl.lll'li} of one of these nerves be not absolutely fatal,
there can be no doubt of its being highly perilous, and that it should, in
operation, be most cautiously avoided. (¢)

A partial division of a nerve has been suspected as a cause of tetanus,
but this is disputed; (d) and it is denied that the including a nerve in
ligatures applied to arteries, will occasion that disorder, though it is con-
sidered blameable to include them.(d) Pressure on the nerves of the
neck may materially injure them, though such pressure may not pro-
duce immediate death. (¢) Tt has been established that the division of a
nerve does not in all cases necessarily prevent transmission of the nervous

power. ()

Of the two specific powers that distinguish living from dead matter,
spontaneous motion and sensafion or sensibility, the latter is confined to
the brain and nerves. It is the office of the nervous system to produce
sensation. (k) The office of the nerves is twofold, namely, first to excite
motion in other parts, especially in the voluntary muscles ; and secondly,
to convey impression made upon the organs of sense to the brain, and
there to excite perception, or by means of sympathies to give occasion

(p) Coop. Dict. tit. Tie Douloureus, p. (1) 1d. 511, where see other instances of
1096 ; 2 Bell, 494,495 ; 4 Good, 507, 509 ;  the consequences of injuries.
as 1o the dividing the infra orbital nerve, (z) 2 Bell, 544.
2 Bell, 495 ; and see Cyclop. Prac, Med. () Id.
tit. Neuralgia, 169, (b Id.
(g) Cyclop. tit. Anodynes, 95, () Coop. Diet. tit. Throat, 10935.

(:—) Coop. Dict. tit. Tetanus, 1091 ; 4 () Id. tit. Tetanus, 108G; buot see id.
Good, 321; but see Cyclop. Prac. Med. tit. 1088 ; 4 Good, 368; and id. 8 and 92,

Neuralgia, 168 3 ante, 276, {e) 2 Par. & Fonb. 44,

(s) See in general, Coop. Dict, tit, Te- (£ 3 Bost. 117 ; Dr. Philip, vel. i. p.
tanus, 1066, 254 ; and vel. ii. p. 409,

(£} 2 Bell, 488, () See division, ante, 242,

éu) Id. 495, {(h) 1 Bost, 241.

) Id. 506, 507.
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to re-action. (k) But it is admitted, that the way in which this is accom-
plished, or the succession of changes by which it is immediately pre-
ceded, is extremely difficult to ascertain, ({) and as yet not thoroughly
established, and that all questions respecting the action of the nervous
system are involved in much obscurity, which in some measure attaches
to the nature of the subject. We know that physiologically sensibility is
properly defined to be the power which the nervous system possesses of
receiving and transmitting certain impressions, and producing corres-
ponding changes in the sensorium, and we further know, that the nerves
are the media by which external impressions are conveyed to the brain;
but we are at a loss to account for the manner in which the conveyance is
effected. (m) We know that the brain, or vather the phrenic nerve, is in-
Jluenced by it, and cousing the motion of the diaphragm in respiration
through the medium of the phrenic nerve, is immediately necessary to
life, only because the muscles of respiration owe their action to its in-
fluence. (n) Assuming it as an established faet, that the brain is the
primary seat of sensibility, we are to endeavour to ascertain the mode by
which this faculty operates. (o) The operation is of two kinds, the first
depending upon the action of external bodies on the nervous system;
the second upon the re-action of the nervous system itself on some of the
corporeal organs,

“irst, As to the Action.—The body is furnished with certain instru-
ments, denominated organs of sense, consisting essentially of two parts,
first, a peculiar conformation of an organized substance, which is spe-
cifically adapted to receive and modify certain impressions; and secondly,
a quantity of nervous matter suitably disposed for the reception of the
impressions after they have been thus modified. The nervous matter
that belongs to the organs of sense, is connected, by nerves, to the brain,
and these nerves possess the power of conveying the impressions along
their course to this organ, where they produce perceptions. In this oper-
ation there are obviously three distinct stages; fivst, the original impres-
sion on the sentient nervous extremities ; secondly, the transmission of the
sensation along the trunk of the nerve ; and, thirdly, the reception of it by
the brain; and it has been justly observed to be an established point that
an external impression cannot be perceived by the mind without going
through these successive steps of this process. (p) Thus one of the most
important of the external senses is the fouch ; it is extended over a great
part of the surface of the body ; but its most delicate seat is the points of
the fingers; when a substance presses upon the finger, some peculiar
change is induced upon the expansion of nervous matter, which is con-
nected with the cutis, a certain effect is immediately propagated along the
nerves that lead from the hand to the brain; and a third change is then
produced in the brain itself. That these three successive changes are all
concerned in the operation, is proved by daily experience, in which we
find that if either the organ itscl}!‘) be injured, or the nerve be interrupted
in its course, or the brain be in any way deranged, the proper effect does
not follow from the application of the impression.(¢) The same facts
and principles apply to the other organs of the senses. ()

Secondly, The Re-getion.—The second mode in which the nervous
system operates, is by its re-aclion on some of the organs of the body, an
operation which, with respect to the succession of events, is the reverse

——

(k) Forsyth's Med. Juris. 51 ; see further (n) 2 Par. & Fonb. 90,
and fully, 4 Good, 8, 9. (o) 1 Dost. 245,

(1) 1Bost. 241. () Id. 244.

(m) 1 Bost. 243, 244; 2 Par. & Fonb, () 1d. 246, 247.
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of that which we have just considered. Of the action of this description,
one of the most important to our existence, and the most frequently ex-
ercised, is the faculty of voluniary motion. Here the affection originates
in the drain, in which some change takes place ; this is transmitted down
the nerves into the muscle, where an effect is produced on the museular
fibre, which causes it to contract or elongate ; and in this, as in the former
case, all the three stages are equally essential. (r) If the nerve be divided
in its course, we may exert the volition, and produce the necessary change
in the brain, but no motion will ensue in the musele : and we can ascer-
tain the point where the nerve is divided by irritating the nerve just below
the point, which will occasion the muscle to contract in a degree, and by
irritating the upper part of the nerve above the point of division, a sen-
sation will be produced in the brain. ()

With respect to the two modes of action and re-action, in which the
power of sensibility operates, it will be observed that they are exactly the
reverse of each other, and this has led to a modern doctrine, that these
two powers or operations are not, as had been supposed, carried on by
the same nervous fibres, but are actually exercised by different portions
of nervous matter ; (¢) but Dr. Good observes, that doctrine is not yet
settled in a manner altogether satisfactory. (#) So also Mr. C. Bell con-
cludes that the functions of the nervous system are exercised by different
descriptions of nerves; those of receiving external impressions, and pro-
ducing voluntary motion by certain cerebral and spinal nerves, which pass
directly from the brain or spinal cord to the organ which receives the im-
pression ; and those of uniting the different parts of the animal frame
into one whole, by nerves which pass from one organ to another, including
what he terms the superadded system of nerves. (x)

Besides these plysical functions of the nervous system, which belong
as well to animals as to man, there are others which either belong to it, or
are at least always connected with it, of an intellectual or moral kind,
which constitute the science of metaphysics, () and which will be pre-
sently concisely considered.

But in what manner is this action and re-action effecied? The ques-
tion, says Dr. Bostock, may be thus stated in direct terms. When an
impression made upon an organ of’ sense is transmitted by a nerve to the
brain, or when the exercise of volition is communicated to the nerve, so
as to produce the corresponding eflect upon the muscle, what change does
the nerve experience, or in what way is it acted upon so as to admit of
this transmission? (z) What is it that occasions such rapid and har-
monious succession of movements of the fingers, so remote from the
brain, on the Aute or piano, or other musical finger instrument, according
to the volition and dictate of the mind ; and what it is that so rapidly con-
veys from the toes or fingers to the brain the sense of pain, and as ra-
pidly conveys from the brain to the muscles of the same extremities, the
mandates of the brain, to withdraw from the external object that occasions
the pain? ‘Three hypotheses have prevailed at times upon this subject.
Some have supposed that the brain and nerves are provided with a cer-
tain fluid, called the animal spirit, which serves as the medium of com-
munication between the different parts of the nervous system ; secondly,
others have supposed that this transmission is effected by means of the
vibrations or oscillations of the particles of the nervous matter itself;
while thirdly, others ascribe the action of the nerves to the operation of

Erg %llj‘;;l._'l' 248, {z) 1 Bost. 257, 0,3 ; 4 Good, 29, 30,
s} Id. 240, (1) 1 Bost. 250,
() Id. 250, n. 4. (z) Id. 250; 4 Goed, 23,

(u) & Good, 25,
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electricity. (&) We have seen that the latter doctrine is considered as at
least plausible. () Dr. Bostock dissents from the first and second of
these hypotheses, and considers the last as at present insufficiently
proved. (¢) The matter of a nerve does not seem capable of any kind
of contraction. (d) They are merely conductors, and in that capacity
minister to the brain and to the organs of sense, and to the muscular
power. (¢) Dr. Bostock observes, that the result of our ebservation upon
the nervous system and its functions, is, that it has two distinct powers,
that of receiving and transmitling impressions, which is exercised by the
nerves and spinal cord, and that of jmr.'arﬁﬂn and wvolition, which is more
immediately exercised by the brain. Upon this principle Blumenbach
has arranged the organs of these functions into the two classes of sen-
sorial (comprehending the brain and its immediate appendages), and the
nervous, properly so called, including the nerves, the plexuses, and the
ganglia. The sensorial organs are the exclusive seat of the powers of
pereeption and volition and of the méellectual faculties, while the office of
the nerves is to serve as medie of communication between the common
centre and the organs of sense and motion. ( f7)

The endowment of sensation and the power of putting the muscular
machine into action, are the primary attributes of the nervous system,
which, we have seen, includes the brain, nerves, and organs of sense; the
nerves convey the feeling from the extremities to the brain; and volition
from the brain to the extremities;(h) they operate as conductors. (i)
Their uses are twofold ; firsé, to maintain our connection with the ex-
ternal world, by receiving external impressions, and producing 1i.f|;|l1,|ntar:¢I
motion ; and secondly, to unite the different parts of the animal frame
into one whole.

With respeet to the first, it has been observed, that man could not long
exist if’ deprived of comnection with external objeets, which recruit the
corporeal frame as well as the mental faculties. (k) By the communica-
tion through the nerves, we receive pleasure and pain and all the motives
to action, whilst by the will returned through the nerves, all voluntary
motions ensue, Thus are the nerves internuncii betwixt the external im-
pressions and the moving power.(!)

The second use is equally important. The different functions which
depend upon contractility, such as respiration, circulation, and digestion,
have all a necessary conneetion with each other. The circulation eould
not be carried on unless the digestion produced the material of which
the blood is composed ; respiration must cease unless the heart propelled
the blood through the lungs; and digestion can only be performed by the
blood being conveyed to the minute arteries of the stomach, after it has
received its proper action in the lungs. Dut still the dependence of
these functions upon each other, is of a mechanical nature. (m) Dr.
Bostock observes, that without these uses connecting man with external
objects, and each part of the frame with the other, he would be no more
than a species of automaton, without homogeneity, and destitute of con-
sciousness. The nerves, on the contrary, pervade every part, and give to

{a) 1 Bost. 251 ; 4 Good, 23 1o 25, 35; {g) 2ece divizion, ante, 242 ; and see in
and see El. Blum, 226, w. L. general, 1 Bell, 584 to 393; 2 id. S64:
l:ﬁ_} Ante, 86, 87, Furs_'ptil's Med. Jur. 51.
{e) 1 Bost. 251 1o 257; and see 4 Good, (1) 2 Bell, 365, 366; Forsyth, 51.
93 to 44, notes of editor; 3 Bell, 2, 5, (i) 2 Bell, 369
() 2 Bell, 568. (k) 1 Bost, 257, 258.
() Id. 569, (1) 1 Bell, 584,

(S 1 Bost. 285, 284, (r.lr;I 1 Bost. 258, 239,
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the whole sets of organs and functions a necessary vital dependence upon
each other, so as to bestow upon the animal the feeling of individua]}ity,
and to connect all its operations, without any visible change in its struc-
ture and composition. A great part of the sciences of medicine and of
Pathﬂlﬂgy. consists in tracing the operation of this nervouns connection
between the different parts of the body, and observing the effects which
are propagated to distant organs or functions by the affection of any single
organ or function ; and this connection is not of that kind which we may
denominate physical, where the change is extended to remote parts in con-
sequence of an alteration in the mechanical or chemical constituents of
the body, but it is to be referred to that sympatietic connection between
the parts which can be accounted for upon no other principle but the
operation of the nervous energy. (n)

Sir C. Bell observes, that by the knowledge of the nervous system, the
Physician is informed how the viscera are united, and how the disease of -
one is sometimes like a disease of the whole, or sometimes affects a single
and remote part. Through a knowledge of the nerves he is enabled to dis-
cover diseases by their symptoms ; for example, internal disorders, by the
outward pains and motions they give rise to through the connection of
nerves. In the same way, by knowing the distribution of the nerves, and
the sympathies they occasion, the Swrgeon can trace the course of the
wounds through the great eavities, by the pains or motions they produce
in the limbs and outward parts. (o)

It has long been a subject of controversy whether muscular contrac-
tility is a faculty which exists independently of nervous sensibility, as
Haller and others have contended, or whether the contractility of the
muscles is not in all cases necessarily accompanied by sensation, and
through the medium of a nerve, as the Neurologists contend. (p) The
conclusion seems to be, that whenever volition is necessary to put a muscls
in motion, as in all voluntary motions, then as volition is propagated from
the brain, down the nerve, to the muscle, in all these cases the action of
the nerve is an essential part of the process. DBut a great number of the
most important internal motions of the body are performed in consequence
of the direct application of stimulants to the part that is to be moved, as
the food in the stomach, and the blood in the ventricles of the heart and
arteries ; and in these cases the muscular fibres contract without the in-
tervention of any nerve. (g) The veluntary muscles are put in motion
solely or principally by the act of volition communicated to the muscle
by the medium of the nerve; whereas the involunfary are put in motion
by immediate internal stimulants, without the aid of nerves of volition
from the brain. () But although these contract without nerves commu-
nicating directly with the brain, they nevertheless all have sympathetic
nerves,

Dr. Good, when speaking of vertizo or dizziness, with a fear of
falling, states that the mervous power which supplies the muscular
fibres, i1s communicated, not, strictly speaking, in a continuous tenor,
but in minute and successive jets, so that the course of it is alternately
broken and renewed by a series of fine and imperceptible oscillations ;
and that in a state of health and vigour, this succession of influx and
pause is perfectly regular and uniform: but as soon as (in the absence
of strength and health) the harmonious alternation through which the
nervous power is thus supplied, is interfered with, the oscillations be-
come manifest, and the uniform current is converted into a tremulous

e

{(n) 1 Bost. 260 ; 2 Bell, 565. 531,
(o) 2 Bell, 365. {q) 1 Bost. 512,
(p) 1 Bost. 201 1o 511; 4 Good, 323 to (r) Id. 313, note 4.
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undulation, and the muscular exertion to which it gives rise, instead of CHAP. IX.
being seemingly one and undivided, is sensibly multiplied into hundreds;  Secr. IL
and that any person may convinee himself of this, by observing a strong  Nemvous
and healthy arm extended for a few minutes with a small weight at the F“f“;:"" AND
end of the fingers, and on the contrary, an arm reduced in strength by — oo
fever, or any previous labour ; when the first will maintain an even and

uniform line, but the second will be broken into tremors and undulations,

and unless supported, will dvop much sooner than the former. (s)

Diseases of and
Injuries to the
Nervous System
in general. (t)

With respect to the Diseases affecting the nervous system in general, we
must reserve the consideration of the subject to the succeeding part. (u)

Independently of wounds and blows, and other visible injuries, all
acts that affect the mind and passions may be baneful in their conse-
quences upon the nervous system.  Surprise, fright, terror, anger, and in-
dignation, are not unfrequently productive of apoplexy, paralysis, epi-
lepsy, convulsions, syncope, zmdy almost innumerable other maladies, '!JdeI]i}"
as well as mental. () So the working on fancy may occasion death, and
yet however malignant or diabolical, our law does not treat such death as
felonious. () TInjurics to the passions and the mental faculties, which
affect the nervous system, wil]p be presently considered.(z) For some
pains in the nerves, such as a species of rheumatism, termed rheumatic
neuralgia, the utility of acupuncture has been recommended. («)

g

Seet, JIL—OF tueg ExTErwaL Sexses, THEIR ORcANs AND Parts,

O the External Senses in general .. .. 285 2, Hearing +cvvvsassarsvanans 290
Their Importance, medically and le- 3. 8mell voivvrineninaninenin SO0
gﬂ“&" R R R EES B E EE AN A g omiwow QBE 4.’1‘5[5'.'} o T R R R Sﬂs
Ennmeration of the External Senses .. b, L P Bl e R
Consequences of the Loss or Injury to 6. Motion ...uun.. sernananve d05
one or more of these .. ......c.... 287 7. Speech and Volce «.vweeanes il
Consideration of each external Sense, Of Instinct and Habit, as they affect
medically and legally. Evidence .icicriniesaancs 306
st 1 RS e e vs 200 | SENBALIONS cucnvrcvansssnatsnrnrs SO0

Of the External
Senses in ge-
neral. (b)

The External Senses (as distinguished from the Menfal) are those fa-
culties of the body which enable the mind, or the infernal senses, to have
communication with external objects, and are the medie through which
we receive simple sensations, which are the first elements of our thoughts,
and the means of developing all the powers of the understanding. They
. exist, more or less, as well m animals as in man, and sometimes even su-
periorily in the former, though, upon the aggregate, man, by the additional
power of communieating his ideas with his fellow ereatures, by the inter-
vention of speech, and by his superior mental faculties, can in general
better apply each external sense. (¢) It has been justly observed, that the
agency of the senses, the intercourse between the mind and external

(a) Cyclop, Med. Prac. tit. Acopuncture,

{s;-i Good, 335, 536,
32 to 53; and tit. Nevralgia ; 2 Good, 664,

(t) See division of subject, ante, 242,

{u) Bee in general, 4 Good, 1 to 690 ; Dr.
Cook on Nervous Disorders, vol. i, p. 217 ;
Copl. Diet. tit. Disease ; and in particolar,
id, 568, 569, as to consequences of injurics
to the nerves,

{z) Copl. Dict. tit. Diseascs, 369,

(y) Hale, 420, and post.

: (=) Post ; and see Park’s Inguiry, 216 to
Dt

G5,

(i) See division of the subject, ante,
241. We have seen that the nervous
system or function embraces the external
ergans of sense, ante, 242, 245 ; and seo
2 Bell, 364; 2 Par. & Fonb. 25 to 51;
Forsyth, 51; G. Smith, 33, 34, 219 ;
FGood, 1 to 64, 197 to 325

(c) See in gem:m!, 4Gooed, 1,16 to 18, 22,
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matter, and the influence of the mental will over the body, are mysterious ;
and notwithstanding all the seeming confidence of those who have written
upon the subject, seem still to be inexplicable phenomena. (d).

Next in importance to the intellectual powers of the mind, the know-
ledge of the external senses elaim the most interested attention; because
it is now clearly established, that the wind can only exercise its powers
through and by means of the external senses, for all our acquired mental
perceptions are originally derived from impressions made on our exéernal
senses, and from thence conveyed to the Sensorium, or at least to some
part of the brain; and when we abstract or generalize our ideas, we do
so by comparing and combining the knowledge we have derived from
such external senses. (¢) Berelt of the organs of hearing and speech, it
will be found that the knowledze and attainments of individuals would be
lamentably limited ; (/) and if all the external senses should be de-
stroyed or rendered inactive during infancy, or before ideas of external
objects have been impressed upon the mind, there would be no mental in-
telligence whatever. It is needless to enlarge upon the neeessity for an ac-
curate knowledge of the external senses to the practising physician ; (g)
and it has been justly observed, that a knowledge of the nature of the
union between the mind and body, is of the greatest practical importance
in the administration of justice, especially as regards evidence, and as the
following observations and the numerous cases relative to the wdentity of
persons and evidence in general will establish. (&)

These external bodily senses, as d{stinguislmd from the mental or in-
ternal, are Sight, Hearing, Smell, Taste, and Touch. (i) Four of these
are situate in the head, and some of the cerebral nerves, already con-
sidered, - constitute parts or the instruments of those senses. The fifth
sense (tonch) is situate nearly every where in the external parts of the
framé, though by the habitual use of the fingers, the sensation is in them
more_acute, delicate, and perfect, than in other parts of the frame. (&)
To these five senses it has been suggested that a sizth might be added,
viz. the sense of Motion, for it is by a sense of motion that we know
many of the qualities of outward things, as their distance, shape, resist-
ance, and weight; and speech and veice have been treated as a seventh
sense, ({) but they are rather modes of relafing, communicating, or re-
ceiving ideas of other senses, than as constituting in themselves a distinet
sense. It has been observed, that the existing causes of all externpal
senses act by what may be regarded as a species of fouch, for the rays of
light strike the retina of the eye, the undulations of the air, constituting
sounds, communicate their motions to and vibrate in the interior of the
ear, the sense of smell is produced by particles emitted from the odorous
body, and carried by the air to the nose, while taste is immm’liatnlg' caunsed

by the contact of the sapid body with the papillee of the tongue. ()

e SERE

{d) See Cyclop. Prac. bled. tit. Age, 41;
3 Bell, 2; 4 Good, 57 ; 3 Bost. 186 to 188,

(e} See Locke and Berkeley, and other
authorities ; 5 Bost, 165, 186 to 1905 Stew-
art's Elements, vol. 1, sect. 4, p. 99,

{ f) Post, 287, 288, 298, 501, 502.
< () Dr. Gregory on Dutics of a Phy-
sician, 93 3 and 3 Bost. 186,

(I} See post, 287, 288, 298, 301, 502 ;
and an interesting article in Cyclop. Prac.
Med. title Identity.

- (i) 4 Good, 57 7 3 Bell, 1 to 235.

(k) 3 Bell, 1 to 10. By a change of

habit, the sense, as well as muscular power,

may be transferred to another part, as in
the well-known instance of the female who
Laving lost her arms, has cut out, most dex-
tevously, watch papers, and wade lace, by
the use of her toes.

(1) 3 Bell, 6, sd guere. In Com. Dig,
Idiot (B}, it is supposcd that if a person
lose the semse of speech by apoplexy a com-
mission of lunacy may issue against him,
m]tllnl,lgh in oiher respecls he show signs of
sense; but if be be competent to manage
hiz own affairs such o doctrine gannot be
sustained.

(m)} 3 Bost. 186, 187,
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The office of the nerves, which we have considered, is to convey the im-
pressions of the external senses to the sensorium of the brain, where, by a
process as yet not satisfactorily established, representations are made to the
mind. We know little further than that by the operation of the mental
perceptions and powers, new thoughts are excited in the mind. (#) With
respect to the Tnfernal senses, being those of the Mind, they are usually
enumerated as perception, memory, association, comparison, Imagination,
reason, and judgment, (o) to which several others may be added. All sen-
sations originate in the exfernal senses or organs receiving the impressions
of outward bodies. 'When this change influences the mind, we call it Per-
ception ; Memory is the power of recalling these sensations ; and fmagi-
nation is the power of suggesting new combined ideas, and termed the
mother of Invention. They are powers of the mind, which by the consti-
tution of our nature are gradually acquired and inereased by due exercise.
In infancy the perceptions are simple and transitory ; Memory is only per-
fected by degrees, whilst by the accumulated store of ideas, the imagina-
tion is invigorated, but still it is kept limited to the ideas received, not
from, but in consequence of the operation of the external senses.(p)
Strength of Mind and Judgment ave, however, aequired, not so much by
an accumulation of new ideas, as by reflection upon and comparison of
those ideas which we have already attained. (g}

It has been observed, that individuaily no one of the external organs of
sense, by itself, conveys much information to the mind, () and that the
loss of one of the senses after it has been fully exercised, at least in early
life, will sometimes be providentially, in a considerable degree, compen-
sated by the others becoming stronger and more acute. (s) Dut with the
exception that if a person be born tofally deaf, it follows that he must be
also necessarily dumb (or rvather his power of articulation will be sus-
pended whilst he continues dumb), beeause as he could never have heard
any sound, he could not, by articulation, imifafe the language of others,
which is the only source of speech. (¢) Whilst, on the other hand, the
loss of one or more of these senses in lafer life, after a long exercise of
the whole, will leave the individual in full enjoyment of many faculties of
the mind, and especially those of memory and imagination, although he
may be incapable of incressing the store of images and ideas. It has
been observed, that where one of the senses is deficient, and especially
when nafurally so, the rest have very frequently been found in a more
than ordinary degree of vigour and acuteness, as though the sensorial
power were Primari]l.r derived from a common souree, and the proportion

n) 3 Bell, 5.

) 4 Good, 57 ; and see post.
{p) 3 Bell, 4 1o 95 bat see post, as to Mind.
q) Wynn's Eunomus.

Er} 3 Bell, 10, 105, 106 ; 35 Dost. 119,
1’!'}!

(s) # Good, 198 ; 5 Bost. 164, as to the
singular delicacy of touch, and still more of
smell, in persons born deaf, and conse-
quently dumb.

()1 Par. & Fonb. 571, where see the
detection of an impostare by applying this
rule. DI Sichard, it it said, suceecded in
dl:lt‘.'t:tillg a most accomplished imposter,
who pretended to have been born deaf, and
therefore dumb, by requiring him to answer
a number of querics in writing; when' the
Abbé soon found that he spelt several words
in compliance with their sound, instead of

according to their established orthograply ;
as by substituting, for instance, the ¢ for
the g, which at once enabled the Abbé to de-
clare that it was impoessible that he should
have been deaf and dumb from his Birth,
becanse lie wrote as we hear, and’ not as in
the case of the real deaf and domb, sed
quere, he might have been taught to write
by an illiterate persom, and therefore spelt
incorrectly, witheut ever hearing, post, S01.
If MMilton, who wrote so feclingly of his
own loss of wision, had been born blind,
he could not have deseribed and pi-[:-
tored so luxuriantly the beauties of crea-
tion, particularly the son, nor described
woman  in the person of Eve, ™ On she
came ; grace was in every slep ; Hearen in
her eye; in every gesture dignity =and
love.™
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belonging to the organ whose outlet has become destroyed or imperfect,
were distributed amongst the other organs, () But it has been judicionsly
remarked, that whether that principle be true or not, it is more certain
that another prineiple is gcm:ralljr concerned, resolvable into attention, habit,
or practice. Thus a blind man, whose eyes cannot apprize him of danger,
or convey to him any kind of information, is habitually all attention with
his ears, just as the organ of touch in a deaf and dumb person is, from
necessity, continually exerted and brought by habit to acquire a more ex-
quisite power of feeling and discrimination far superior to what is en-
joyed by the generality of mankind. (x) But it is supposed that perfect
quickness of perception and mental intelligence can only be attained by
the possession of all the five senses, because it is by comparison and com-
bination of all the several simple and original aftections or feelings conveyed
to the sensorinm, and by their being associated and combined to infinity,
that they administer to the memory and imagination, to taste, reasoning,
and moral perception, and every active power of the mind. () And it
has been observed, that if an individual were, from his birth, deprived of
the use of all his external senses, possessing no faculty of seeing, hearing,
tasting, smelling, or discrimination by touch, he would perhaps amount to
no more than a growing mass of organized matteér as respected his re-
lative situation in life, in short, a mere automaton ; though if having filly
exercised those faculties for a time, he should afterwards lose the power,
his intellectual vigour and experience might in all probability enable him
to carry on his social functions, at least in some degree. (z)

If a person be born deaf, it is considered that he must of necessity be
dumb ; but there is not necessarily, on account of deafness, any defect in
the organs of speech, but the power of exercising it is merely suspended
during the continuance of the deafness, by the circumstance of the in-
dividual never having heard sounds, and consequently being unable to imi-
tate them ; and speech is merely the imitation of certain tones and words
previously uttered by others. If the sense of hearing were established,
then immediately the power of speech might be exercised ; yet the law
has erroneously supposed that a man who is born deaf, dumb, and blind,
must be in the same state with an idiot, and he is supposed incapable of
any understanding, as wanting all those senses which furnish the human
mind with ideaﬁ.(ﬂ!} It has, however, been decided in more modern
times, that a person deaf and dumb is not on that account incompetent,
but if he have sufficient understanding, may give evidence by signs, with
the assistance of an interpreter;(6) and the astonishing intelligence
evinced by persons who have been under the care of the Philanthrophic
Deaf and Dumb Asylum, fully prove that although some of the organs
of external sense may be suspended, or even destroyed, yet the mind is still
capable of very considerable cultivation.(¢) We shall, in a following sec-
tion, consider the practical application of this subject.

Considerations of this nature are not only important to medical prac-
titioners, but essential as regards every department of medical juris-
prudence, especially that branch termed Medical Police, and indeed as
regards every member of society, in all questions of disabilities or dis-
qualification or evidence. (d) Thus in legislating or prescribing punish-

(u) 4 Good, 198 ; G.Smith, 457 to 459. (z) G. Smith, 157.

(z) 4Good, 198, in note ; G. Smith, 457 ; (a) Co. Lit. 42; Fleta, lib. 6, c.40;
and see an interesting case, Coop. Surg. 1 Bla, Com, 504; post.
Dict. 432, of a deaf and dumb girl dis- (b) Ruston’s case, 1 Leach’s R. 408 ; post.
covering the opening of a distant door, (e} See Ency. Brit, vol. ili. Supplement,
merely by the tremulons effect wpon the tit. Deaf and Dumb; and Stew, Phil. vol.

chair 1n which she sat. iil. 401.
{y) 3 Bell, 10, (d) G. Smith, 457 to 439.
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ment or compensation for any injury to one or wmore of the organs
of sense, legislators, judges, barristers, and juries ought to be well in-
formed of and be able justly to appreciate the ultimate consequences to
the suffering individual ; and though the absurd lex talionis does not pre-
wail in this country, (d) yet as the practice of the judge’s mereasing da-
mages for wounds and injuries super visum vulneris, is not in use, (¢) it
has become of essential importance that all concerned in the administration
of justice should be able aceurately to anticipate and estimate the actual and

probable final consequences of all injuries to these organs of sense. ()

The several exfernal senses and their organs are usually thus arranged :—
1st, Sight ; 2dly, Hearing ; 8dly, Smell ; 4thly, Taste; Sthly, Touck and
Feeling. To these, as we have seen, may be added, Gthly, The sense of
motion ; (g) and 7thly, The sense of speech and woice. (k) These several
senses have been either collectively or separately the subject of very
numerous interesting works. &a’j We shall here only notice the leading
pi:lints most important in medical jurisprudence, with a few explanatory
plates.

The eye is an optical instrument, so constructed as to convey the im-
pressions of objects placed in front of it to the retina, or expansion of
the optic nerve at the posterior part and sides of the eye, and by which
they are carried to the sensorium. By a simple and well umﬁarstuud
principle of optics, the rays of light, reflected from any object which they
carry to the eye, when the eyelid is raised or open, first impinge or fall
upon the cornea, which extends in front of the iris and pupil, and are
refracted by it in such a manner as to diminish the r:irc:]ia which the
form in front ; and in which contracted state they pass through the pupii’;
which is merely the opening of the iris, and which is enlarged by the ra-
diated or contracted by the circular fibres, in proportion to the intensity
of the light required by the retina. Having lpass,ml through the pupil,
the rays of light are received on the crystalline lens or humour, which re-
sembles in cﬁum' the brightest glass, and in shape is similar to a double
convex glass or optician’s lens, and by which they are drawn to a point or
focus, at a certain appropriate distance behind it, and at that distance is
placed the retina. In traversing the eye, some of the rays are scattered
in various directions, and these are absorbed by the dark pigment or black
coloured fluid which is secreted by the choroid membrane surrounding
the inner part of the eye. The object is delineated on the retina, (in
concert and sympathy with which the iris acts), and its impression is
transmitted by the optic nerve to the brain, which is thus rendered
sensible of the existence of the object upon the retina. In consequence
of the decussation of the rays within the eye, all nhjccts are inverted on

s = g —— ==

(d) Bee 4 Bla, Com. 13, cites Pott’s Ant.
b. 1, c. #5, where, in speaking of the lex
talionis, it is chserved, that the law of the
Locrians, which demanded an eye for an
eye, was judiciously altered, by decreeing
that he who struck out the eye of a one

ed man should lose both his own.

(¢) 1 Ld. Raym. 176; 3 Salk. 115;
Barnes, 153; 1 Wils, 5; 2 Wils, 248

1 Rol. Abr. 572, 575; Sayer on Damages, *

chap, xxviii. ; Hoare v, Crozier, E. 22 G. 5.
K. B, Tidd"s Prac. 9th ed. 896.

(f ) Thus, supposing upon the trial of an
action for a battery, in consequence of
which the eyes or ears are, at the time of

the trial, inan imperfect state, if the jury
should be satisfed that the plaintiff will
probably mever recover the use of his eyes,
should not the damages be greatly enhanced ?

() 5 Bell, 10.

(k) 3 Bell, 6; quere, see ante, 286,
note (k).

(i) See in generl 3 Bell, 1 to 235;:4
Good, 1 to 645 id. 197 to 525 ; Quain's
El. 2d ed. 726 to 763, and the observations
of Dr. Bostock, vol. §il. 77 to 208, and the
several articles in the three recent publica-
tiens, Copl. Dict. Prac. Med.; Coop. Surg.
ict. ; and C_lmlnp. Prac. Med.

u
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the retina.

But as the retina possesses the power of determining diree-

tion as well as distance, and as the mechanical condition of the function

stops at the retina, and the transmission of the object alon

the optic

nerve, is a vital not a mechanical phenomenon, it would be idle to argue
against the opinion now obsolete, that habit alone enables us to over-

come the visual defect. (i)

The following figures are from Dr. Gregory's Economy of Nature, and
will assist in explaining, though they are not minutely accurate. (5 )

¥ia. 2.

Vifreoits

S onr

Fia, 8,

b |

Fic. 4.

Sight is one of the most important and interesting subjects of medical |
and care, and as regards jurisprudence, especially the testimony of

(i) See further Newton's Oplics.

(i) A diagram on a large seale, with ex-
planation, may be purchased of Dr. West,
pptician, 835, Fleet Street, London,

{k'}l See 5 Bost. 395, The student
sheold examine Quain's El 2d ed. 726 1o
Tdd, and 3 Dell's Avar. 11 to 126, for an
anatomical deseription of the eye and its
appendages, and the seeretion of tears; and
see De, Bostoek's Phys. vol.iii. 77 to 141, for
a philosophical view of the subject.  In the
latter the best works on the subjeet will be

found considered. For a pathelogical and
surgical view of the diseases and injuries
affecting the eyes see 5 Good's Index, ttles
Eyes and Sight ; and in particular the able
articles in Coop. Surg. Dict. tilles Catarael,
306; Cornen, 364; Fropthalmia, 4613
Tye, 469 ; Gutta Serena, 587 ; Hydropthal-
mia, 733, Iris, 763; Lacrymal Organs,
TUS; I,curm;m, H{IQ; f:-.].hrt!.i'lﬁvr?.lly, 92!.-“
967 ; Pupil, 1005. Sight, defect of, il
1036, and Cepl. Dict. per. tot, '
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~witnesses upon what they allege they have seen, perhaps requires more
‘attention than any other organ of sense. As parts connected with phy-
siognomy, it must be admitted that not only the eye of an ohserver,
but still more those of the observed, enable us to perceive the temper
and disposition, the passions and affections of a fellow creature; and
whilst his tongue may most artfully lie and dissemble, his hypocrisy may
not unfrequently be discovered in the countenance, which often enables
us to detect what is crooked in the mind. ({) The ancients uniformly
considered the eyes as most expressive of the internal emotions. Pliny,
that proficient in all the polite arts, says, “the mind dwells in the eye;”
~and observes, that even the motion of the eye-brows contribute a con-
siderable share to the ostensive effects. (m) Again, as regards the testi-
mony of witnesses upon the subject of identity, or what they saw of a
transaction, it may become a question whether it were possible to identify
a person under particular cireumstances, or the discrepaney in the tes-
timony may be reconciled; in all which questions an accurate knowledge
of the principles of vision may be most important. (r) In the instance
of supposed poison, it has been established that there may be an optical
fallacy, which will induce an erroneous supposition of its presence, and
to avoid which therefore there should in general be a repetition of the
experiment on white paper, and the results should be examined b::r day-
Jight, and viewed by 1'ci'}|3(!ted and not by transmitted light. (¢) To this
may be added the power of detecting impostors, who have falsely assumed
maladies, and who may be discovered by the application of the principles
incident to the several organs of sense, but more especially that of
sight. (p)

Sight, and its organs the eyes, may be considered with reference, first,
to the organs of sight themselves, and the communication with the sen-
sorium; and secondly, as regards their appendages.
eye itself, it might suffice to state that the rays of light pass from the
external part to what is termed the reting, placed at the back or bottom
of the eye, and which is considered the primary seat of sight, (¢) and are
from thence conveyed by the opfic nerve to the sensorium, where the
sense of sight is perfected; but this interesting subject requires more
particular desecription.

From every point of a visible object the rays or rather pencils of light
are emitted or reflected in every direction; but to produce vision it is
necessary that they should be cencentrated or converged to such a point
as to make a forcible impression on the retina.  Thus, it will be observed,
that in the preceding plate, page 290, from the luminous body 4, (fig. 3),
the rays r, 7, , are sent in various directions. Those which fall upon the
transparent cornea, c, ¢, are there refracted in such a manner as to enter
the pupil at p, and in passing the erystaliine lens and vitreous humour, they
suffer a second refraction, and are converged to a point or focus at the
point ¢ on the retina. Now it is evident that if the rays tﬂlll-{l‘ have
passed the humours of the eye in their natural direction, that is, in the

With respect to the.

() 3 Bell, 105.

{m) Camper, translated by Dr, Cogan,
A.D. 1794, p.125; and see ante, 254,n.(g).

{n) 3 Par. & Fonb. 142 to 167 ; index,
Identity, and notes; and as te family like-
ness and identity id. wvol. i. p. 20013 2
Collect. Juri. 402, mistakes of identity by
a witness of impaired facolties ; 1 Par. &
Fonb, 440 : G, Smith’s For. Med, 502 to
allf, 590 1o 525 ﬂj‘u]upbﬂia Med. tit.
Tdentity, and several singular instances how

many persons will perceive a resemblance
of children to their parents or parent which
others do not perceive, This is attributable
to a different construction in the lens or
reting.

(o) 2 Par. & Fonb. 246 to 248, 250, and
Fodere Medicine Légale, vol. iv. p. 137.

(p) See instances, 1 Par. & Fonb. 570
to 372, as regards pretended blindoess,
and how detected.

(q) 3 DBost. 152,
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direction of the cone or pyramid ¢, a, ¢, they would have made upon the
retina a wide and extensive but very feeble impression, such as we know
by experience could not produce distinet vision; to obviate this, it is
appointed by the all wise Author of our existence that by force of the
refraction which they suffer in the eye, they should form another cone
opposed to the first at its base, and the apex of which is at a, and thus
an impression sufficiently forcible to produce distinet vision is made on
the retina. (r)

In the preceding instance the luminous body A was considered as a
point, and what has been said of it will apply to every point of a visible
ubject which is capable of transmitting or mﬂecting to the eye a pencil
or collection of rays. Thus we may easily suppose that from every point
of the arrow A, b, B, in fig. 4, pencils of light may be transmitted ; these,
like all penecils or collections of rays coming from a point, will diverge,
and will fall upon the eye in the form of cones or pyramids, such as a,
M, ¢, from the point A; D, ¢, 7, from the point p; and B, ¢, %, from the
point 8. If the e]}fe, therefore, is in a pmlpcr state, the divergent rays
proceeding from the point » will be united together into one pencil or
mass, such as they were when they first proceeded from the object at the
point & upon the retina: the divergent rays, which fall more obliquely
from the point 4, will be united on the retina at the point a; and those
which proceeded from B will, by the same rule, be converged and meet at .
Hence it is evident that by means of this refraction there are certain
points at which the rays of light, after passing the pupil, cross each
other, and the image which is formed on the retina is consequently
wnverted.

The deviations from perfect sight giving oceasion for the use of vary-
ing glasses in spectacles thus arise. If the humours of the eye, through
age or weakness, have shrunk or decayed, the cornea will then be too flat,
and the rays not being sufficiently bent or refracted, arrive at the retina
before they are united in a focus, and would meet, if not intercepted in
some B]nce, behind it. They therefore (unless influenced by artificial
means} do not make an impression sufficiently correct and forcible, but
form an indistinet picture on the bottom of the eye, and exhibit the ob-
jeet in a confused and imperfect mammer. This defect of the eye is
therefore remedied by a double convex lens, such as the common spectacle
glasses, which, by causing the rays to converge sooner than they other-
wise would, afford that aid to this defect of nature which the circum-
stances of the case may require, the convexity of the glass being always
proportioned to the deficieney in vision.

If, on the contrary, the cornea is foo conver, the rays will unite in a
focus before their arrival at the retina, and the image will also be indis-
tinct. This defect is remedicd by concave slasses, which cause the rays
to diverge, and consequently by being properly adapted to the case, will
enable the eye to form the image in its proper place.

As the direction in which the rays eross each other bears a due pro-
portion to the angle in which they are transmitted from the object to the
eye, it is evident that the image formed upon the retina will be propor-
tioned to the apparent magnitude, and thus we have our first ideas of the
size and distance of bodies, which however in many cases are corrected
by experience. The nearer any object is to the eye the larger is the
angle by which it will appear in the eye, and therefore the greater will be
the seeming magnitude of that body.

The parts of the eye itself are formed on the principle that rays of
light must be so concentrated as to be impinged (or struck) strongly on

{r) Gregory’s Econ, of Nat. vol. iii. 393, 395,
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the retina (s) at the bottom of the eye, so that the picture of the external
object may be there perfectly formed in miniature, and conveyed from
thence to the semsorium commune. Now as an optician’s lens (viz. a
double conver glass) is necessary so to concentrate the rays of light pro-
ceeding from an object as to form a small image of it, so on the same

rinciple an essential part of the eye is the crystalline lens which brings
the rays of light to a focus; and in order that the lens may make the
rays proceeding from an object converge into an accurate focus, and
thereby form a distinet image on the retina of the eye, the wvitreous
humour is interposed between the lens and the surface of the retina.
The anatomical parts of the eye ave very numerous, and we can here
only enumerate the principal.

The Globe or Ball of the eye, which is of nearly a spherical form, is
composed of three ¢ransparent parts, called (though not with strict pro-
priety) fwmours, viz. the Aqueous, the Lens or Crystalline, and the
Fitreous humours,

The Aqueouws Humour fills a space immediately behind the transparent
cornesa, pre&entl}y deseribed, and between such cornea and the lens. This
humour distends the anterior and pellucid part of the eye so as to
increase the sphere of vision. That part of this space which is in front
of the iris, presently described, is termed the anferior chamber, and that
part behind the iris, and which is the smallest, is termed the posterior
chamber. This humour is perfectly fluid and of a watery consistence,
that it may allow free motion to the iris, It holds in solution a small
quantity of saline matter with some albumen, and is the only part of the
eye that is properly termed humour. The quantity of the aqueous
humour in the adult is supposed to be five grains. It is again rapidly
secrcted after having been discharged by puncture in the cornea.

The Crystalline Humour, which constitutes the lens, as before al-
luded to, is placed immediately behind the perforation in the i#ris, and
which perforation is called the Pupil, and there i1s not, as might be supposed,
in fact, any globular or other body in the centre, but the appearance is
attributable to the aperture in the iris. This crystalline lens is a body of
considerable density and firmness having the form of a double convex
lens, and which is placed horizontally behind the aperture of the iris.
In its natural state it has a glazy appearance, like glass, and is of the
consistence of strong jelly, but when boiled it is white, precisely similar to
the appearance of the eye of a boiled fish. This lens is of great power,
eollects the rays of light like a double convex glass, or optician’s lens, so
as to concentrate them and make a more forcible but very minute image
on the retina at the bottom of the eye, and all rays of light must
necessarily pass through this erystalline, (u)

The Vitreous Humour lies behind the lens. It distends the general ball
of the eye into a regular sphere, that it may move easily in the orbit,
and its diameter in the axis of the eye is so proportioned to the focal
distance of the lens, that the image of an object is formed aceurately on
the surface of the retina. (z)

While these humours have each its distinet chavacter, and all are in a
degree transparent, they possess, in proportion to their density, different

(5) Sounded as if spelt ret-te-na, 81 to B4 ; and see id. 93 to 109, as to the
() See obeervations, 3 Bell; 15, 17,77, use of the crystalline lens,
¥8; 3 Bost. 81 to td. (x) 3 Bell, 17, 79, 80,

(2} 3 Bell, 17, and fuller id. 80 ; 5 Bost.
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powers of refracting the rays of light. This, it has been observed, has
the still further good effect of correcting the aberration of the rays, and
giving the truest colours as well as the most correct image of the object
presented to the eye. (z)

The Retina (the principal seat of sight (&) ), is placed on the sides and
at the bottom of the eye, beyond the vitreous humour, and is considered by
the mostmodern physiologists, not as part of the coats of the eye, nor strietly
an expansion of the optic nerve, but rather as an expansion of nervous matter
connecled with the optic nerve, and as being the principal organ by which
the sensation of sight is received and conveyed to the sensorium com-
mune. (&) As regards the other parts of the eye, the retina is concave ;
but with reference to the head it is convex. Upon the retina the ex-
ternal object is pictured, though in so small a shape that it has been said
that the sail of a windmill will be depicted on the retina so small as about
the 66th part of the thickness of a common hair. (c)

When the impression has been received upon the retina, it is trans-
mitted, by means of the oplic serve, to the sensorinm commune, an effect
which the older physiologists ascribed to the agency of some supposed
unknown animal spirit, but which was afterwards referred to a vibration
propagated along the part, and still more recently to the operation of
electric fluid. (d) -

The following parts, though assisting and essential to regulate the ad-
mission of light, and duly conveying the impressions, are rather acces-
sary to than the direct organs of sight.

T'he Cornea (from coraw, a horn), is so called from being firm like
horn, transparent, and composed of lamine. Some anatomists have con=
sicdered this as the same, and forming part of the opaque white sclerotic
coat of the eye, and which surrounds the retina externally, It is the
pellucid cirele in the front part of the eye, which has the appearance of
being varigated with colours, though that is a deception, owing to its
perfect transparency : the cirele of the cornea is, however, far from being
regular ; its margin is flat towards the nose. The fulness of the cornea,
with the perfect transparency of the subjacent aqueous fluid, gives a
brilliancy to the eye, and is a sign of health ; the reverse dims the eye,
and, with the fallen features, accompanies ill-health. ()

The Irisis the coloured circle which surrounds the pupil, and which
we see through the transparent cornea of the eye, and which gives the
colour of the eye. It is a membrane before the erystalline lens, placed
in the agueous humour, and dividing the anterior from the posterior
chamber. (f) It contains two sets of fibres, one circular and one ra-
diated ; by these it possesses the peculiar powers of contracting or ex-
panding, so as to regulate the quantity of light that shall enter the pupil.
It contracts in a bright or strong light, and expands when the light is
feeble, and hence the pupil has the appearance of being small in the
first case, and large in the latter. (g)

The Pupil of the eye is not, as commonly supposed, a distinct round
body of itself, but is merely formed by the central perforation in the iris;
by which the interior is perceptible, and through which alone the rays

() 5 Bell, 18.
{a) 5 Bost. 152,
(b) Id. 863 see 3 Bell, 40, 51 1o 35,

{f) 5 Bell; 41,
{z) 3 Bosl. 95 1o 95; see Coop. Surgs
Dict, tit, Papil, 1005, and tit. Iris, 765 ; 3

{e) 3 Bell, 21, 22,

(e} 3 Bosr 111,

Ce) G Lell, 2040 55 ; Coope Surg. Dict.
tit, Cornea, 564,

Bell, 22, 11 o 48,
{h) 5 Bost. 95 to 95 ; 5 Bell, 28, 41, 47§
Coop. Surg. Dict. tit. Pupil, 1000.
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perforate towards the retina, and, therefore, when we hear of the dilata-
tion and contraction of the pupil, we are to understand only the action of
the iris, which, by possessing the power of contracting and relaxing, holds
a controul over the quantity of light transmitted to the bottom of the
eye; for by the extension of the iris the diameter of the pupil is
diminished, and vice vers, and this is often an index to the surgeon of
the state of the nerve, and the probability of giving relief by operation.

The Optic Nerve of each eye, as appears from’ the plate, ante, 290, is
situate at the posterior part of the globe, and towards the nose, and com-
municates, as it will be observed, with the retina ; and there is a ganglion
formed by the third and fifth pairs of nerves, which may influence the
iris, and thus modify the quantity of rays which are received by the re-
tina, and transmitted by the optic nerve to the sensorium (i); but the
mode of communication with the internal senses of the mind seems wholly
conjectural, (&)

Although when both the eyes are perfeet there are two retinas, and two
conductors of the optic nerves leading from each, yet the two latter unite
and their filaments decussate, and consequently, although there are two
retinas, yet there is only a single vision with the two eyes. ({)

The Appendages of the eyes are the eye-brows (supercilia), (m) eye-lids
( pulpebree), tavsal cartilages (farsi), eye-lashes (ciliz), glandulee Meibomii,
caruncula lachrymalis, and lachrymal apparatus, (consisting of the lach-
rymal gland, puncta, and ducts, and the lachrymal sac and its duct,)
the lachrymal sac and the nasal duct, with the bones, called the os
unguis, the superior maxilla, and the inferior turbinated bones, together
forming a complete canal ;(#) and to these are to be added the numerous
muscles, blﬂo{'l vessels, glands, and nerves. Of these, some of the
principal are the tunica comjunctiva, which is the inflection of the internal
skin of the eye-lids, and is vascular, and liable to inflammation, and
is the common seat of ophthalmia.(6) The meibomian glands, so called
from their discoverer, lie under the inner membrane of the eye-lids, and
exude a white sebaceous matter, which defends the edge of the eye-lid
from the acrid tears; this also is subject to inflammation, and 1s the seat
of ophthalmia tavsi. ( p)

The Lachrymal Gland, by which tears are secreted, is situate in a small
depression of the os frontis, under the anterior part of the upper eye-lid,
and near the external angle of the eye. It is of the conglomerate class,
and is provided with a number of excretory ducts, which gradually dis-
charge the fluid over the surface of the cornea. The superfluous part of
the tears is carried off by the puncta lachrymalia, and conveyed along the
ducts of the nostrils.(7) When the eye is irritated by an extraneous sub-
stance the tears are discharged in a greater quantity, and thus serve as a
defence to this tender organ, and sometimes wash away the cause of
irritation or facilitate its removal. Affections of the mind occasion an in-
creased flow of tears, singularly varying in different persons; but the effi-
cient cause of which affection cannot be traced. (r)

(i) 5 Bost. 111, 116,

(k) As to the optic nerve, see 3 Bost,
88, 91,id. n. 9, 106, 111, 112, 116, 128,
151, 167, n. 3. The sopposition rests on
conjecture only ; see 3 Bell, 106.

(1) 3 Bost. 130, 151.

(m) As to the cffect of the eye-brows,
see ante, 254, n. (g}, 291, and Camper's
works, translated by Dr. Cogan, ed. A.D.
1794, p. 125,

{n) Quain's El. 2d ed. 726 lo 751,

{e) 5 Bell, 120.

(p) 3 Bell, 121; 5 Bost. 96; Quain’s
El. 2d ed. 729.

() 3 Bost. 973 3 Bell, 122 to 125 ; see
full description of the lachrymal gland,
Quain’s El. 2d ed. 730, and Coop. Surg.
Dict. tit. Lachrymal Organs, 795,

{r) Dr. Gregory's Econ. Nat. vol. i
585, 386. Flow of tears when advans
tageous, 4 Good, 154; Park's Inquiry.
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The Muscles, which are attached as well to the globe as to the eye-lids,
are numerous, to enable us to move the eyes and the eye-lids in various
directions ; and the branches of the aerves give such muscles the power
of voluntary motion, and assist in the various functions of the eyes. (s)

The errors and discrepancies in testimony respecting the relative dis-
tances between objeets evinee the great importance of the ability to correct
evidence in this respect. Although in general these will arise from a
want of due attention to intervening objects, and a general carelessness of
mind, it may be attributable to the state of the retina and varying con-
struction of the eyes of different persons. Witnesses will repeatedly
differ most materially in the supposed distance, size, and other circum-
stances in the perceived object, and hence the discrepancy of their different
evidence.(#) An accurate knowledge and power of describing distances
and objects in general will arise from an habitual attention to what are the.
dimensions of a known object at the distance of a measured mile on level
ground, and what are the usual appearances of fixed intervening objects,
size of fields, &c. Persons who have frequently seen objects, and observed
them with attention, can judge of distances, magnitude, and position of
such objects entirely by experience and association, (¥) or by what is
termed audible distances, which will be presently considered ; () and the
sense of touch is frequently exceedingly exquisite in a blind person, so as
to perceive even the difference in suits of playing cards.

The oceasion of near and short sightedness, and the consequent inability
accurately to see distant objects, and the reverse, long sizhtedness, or the
incapacity of accurately distinguishing near objects, is attributable to the
excessive convexity of the cornea of the eye, or its converse flatness,
and has already been adverted to. If the lens of the eye have foo great a
convexity, or if the lucid anterior part of the eye be formed too prominent,
or if the size of the hall of the eye and the diameter of the vitreous
humour be unusually great, then the person does not see distinetly, and!
he is what is termed near sighted or short sighted.(z) The effect of old!
age is gradually to reduce the eye to a less prominent state, and conse-
quently to bring it to the reverse of the near sighted eye, and the defect
15 to be aided by a different description of glass.(a) Near sighted or
short sighted persons cannot see distinetly when at a distance, when, e con-
verso, old people cannot distinctly see objects when near, and old age
corrects short sightedness by gradually reducing the convexity of the
eye, thereby enabling a person to see objects further removed, until by
degrees he comes to see perfectly at the distance most convenient for the
common affairs of life.(b) Dr. Bostock considers it to be established
that short sightedness is hereditary, and is more frequent amongst the
higher classes, and attributable to studions and some other habits, (c)
whilst leng sightedness may be acquired by habit, as by sailors, and country-
men residing invery open countries. (d)

In squinting both the eyes are not used at the same time, nor do they
see objects double, and on looking attentively at any object only one eye

—

(s) 3 Bost. 97 to 99,

(t) See Coop. Surg. Dicl. 1058 ; and see !
further, as to distances, under the head id. 26; see also 5 Bost, 109, 110,
Hearing, post, 209, 300, (a) Id. 20, 110,

(n) 3 Bost. 119 4o 150 ; see fully Gre- {ﬂg 5 Bell, 20; 3 Bost, 110, 111.
gory’s Econ. Nat. 400 to 403, (¢) 3 Bost. 110,111,

{x; 5 Bost. 153, (d) Gregory's Econ, Nat. vol. iii. 402.

(y Pﬂﬁtj 30“; o Bﬂﬂtt 154

—

(=) 3 Bell, 18, 19, 104; and sec how the
defect may be aided by glasses, and why
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ig in fact used, and the immediate cause of the other eye not being
directed to the object, or rather being drawn away from it, appears to
depend upon its vision being imperfect, so that if it were directed to the
object together with the sound eye it would produce a confused impres-
sion, and it is to prevent this defect that the habit of turning the eye
aside is unconsciously acquired.(¢) So that the former notion that
squinting is the want of correspondence between the different parts of the
two retina is now exploded. (f) It has been suggested that the cure of
squinting is to endeavour to strengthen the weak eye by use and by
covering and suspending the use of the sound eye, (g) as also by tonies
and g‘cnl;]e stimulants. {&J

Adams, in his Essay on Vision, has preseribed the following rules for
the preservation of sight.(i) 1. Never sit for any length of time in
absolute gloom, nor, on the other hand, exposed to a blaze of light.
From this rule may be deduced the impropriety of going hastily from one
extreme to the other, whether of darkness or of light, and it may be in-
ferred that a southern aspect is improper for those whose sight is weak
and tender. 2dly. Avoid reading a small print. 3dly. Do not read in
the dusk, nor, if the eyes are disordered, by candle light. 4thly. The
eye should not be permitted to dwell on glaring objects, more particularly
on the first waking in the morning. 5thly. The long sighted should
accustom themselves to read with rather less light, and somewhat nearer
to the eye than usual, while those who arve short sighted should use them-
selves to read with the book as far off as possible. (£)

Dr. Bostock collects and observes upon instances whereby in a peculiar
state of the retina persons of sound mind, or at least not insane, may
have either formed an erroneous perception of colours, or may have had
presented fallacious images even of supernatural appearances ; and that
in certain diseased states of the nervous system the retina is more than
usually disposed to retain the impressions which imagination may have
presented, and the spectrum will still remain visible; and the same
causes which tend to weaken the nervous system, frequently also produce
a similarly debilitating influence over the mental powers, so as to render
them peculiarly susceptible of being aftected by credulity ;({) and, it is
added, that we are by this means “hot unfrequently enabled to explain
certain supposed supernatural appearances, the ev ld}EI'I.EE of which is too
direct for us to doubt of their actual occurrence without setting aside all
human testimony ; (/) and Dr. Bostock states an instance in himself of a

similar illusion. (m)

This fact is most important, as well in a pathological

{e) 3 Bost. 140; 3 Bell, 108, 112 to
119. Squinting is occasionally caused by a
blow, &, id. 115; see also Gregory’s Leon,
Nat. 398, 599.

(f) 3 Bost. 141.  But it has been ob-
served, that probably in sqeinting the axis
of the defective eye will be foand per-
manently fixed in a different direction to the
other, and the individual, therefore, if he
would use that eye, is compelled to tum his
head or the ofbject, and cannot “turn the de-
fective or misplaced eye,

{g) 5 Bell, 116 to 119 ; 4 Good, 255 to
261.

(k) 4 Good, 259 ; see full directions how
to use the eye i particular, id.; Phil.
Trans. vol. Ixviii. 86, 89; see also G:regury 5
Econ, Nat. vol. iii, 400,

(i) Gregory’s Econ. Nat. vol, iii. 405,
These rules may ne doubt be practically
useful, but the detailed enumeration reminds
us of a gentleman who plumed lhimself on
his power of drinking much wine without
orcasioning intoxication, and as a favour
would to a very perticular friend communi-
cate, what he termed, his three zolden rules,
1st, Never to sit with his face towards the
light; 2dly, Never to drink malt liquor;
‘MJ_}', Never to open his mouth excepting
for the purpose of eating or drioking. Wiat
an agreeable companion! !

(k) & Gregory's Econ. Nat. 403,

(I} 3 Bost. 115 to 119, 202, », 5; Dr,
Alderson’s Essay on Apparitions,

{m) 3 Doat. 204 1o 207,
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as in a judicial view ; for it establishes that the assertion of having seen
such spectrum does not by any means evince either delirium or absolute
aberration of the mind, and that the assertion is not to be contradicted,
but treated as a bodily defect, with appropriate remedies, or at most
a weakness of intelleet, perhaps only temporary, and not as evidence of
insanity ; (») and this truth may ucmsimmllly explain transactions in courts
of justice.

The eyes and their appendages are subject to a melancholy list of
diseases and injuries. The seat of many of the diseases is the retina.
But as vision is the combined operation of' the external organ, nerve and
brain, the destruction of or injury to the function may be produced by
disease of the retina, or of the optic nerves, or of the brain. (o) The
connection and sympathy between the retina and the viscera of the
abdomen is also very particular, and the disorder of the stomach will have
an immediate effect on the sensibility of the retina.(p) No affection is
more lamentable than that of cataract, (from the Greek kurapasow, to
confound or disturb,) and which, as its very name denotes, signifies a
disease which obstructs, confounds, or destroys vision, but which is
capable of depression or dispersion by couching. It is more particularly
defined to be an impediment to sight produced by opacity of the erystal-
line lens or its capsule.(¢) It would be in vain to enumerate in this sum-
mary all the diseases ol the eyes. They will be found enumerated and
considered with their appropriate remedies in the works referred to in the
notes. (r)

One of the injuries to the eye may be that of its being forced, either
totally or in a considerable degree, from its orbit. When this bas oc-
curred only in a degree, and indeed soinetimes even when entirely, it has
been replaced, and sight has been restored, though after a total evulsion,
this can scarcely be expected, unless perhaps when the eye has been
immediately replaced. (s)

It is supposed that émrsmls who have been dorn blind, judge of the
distance, magnitude, and position of objects, entirely by experience and
association ; and it is remarkable what precision they acquire in this re-
pect without any assistance from the sight, the sense of which, under
ordinary circumstances, we almost. exclusively employ :(¢) but it is im-

possible, if they have never seen, that they can adequately describe ex-

ternal objects; whilst those who have originally seen for a time, will,
from memory and association, retain the power of deseription according
to the degree of perfection at the time sight was lost.  If a person born
blind have the obstruction removed, he will, for a considerable time, lose
his previous power of distinguishing by sound and other circumstances,
unless he purposely close his eyes, and he will be at a loss to use his eyes
with accurate ¢ffect. (#) The circumstance of a person being blind, will not
in the least afiect his power of speech or conversation, if his hearing be
perfect so as to enable }lim to hear and appreciate the extent of sounds. (x)
If the use of one of the eyes be lost, the individual judges less accu-

(n) See post, * Tmagination.” (r) Ante, 290, n, (k).
() 3 Bell, 59, 60. (#) See Coop. Surg. Dict. tit, Exophthal-
() 5 Bell, 61. mia, 161.
() Coop. Surg. Diet. tit. Calaract and (1) 5 Bost, 153,
Cotiching, where see a full deseription of the (n) SBee Mark. chap. viii. verse 22 Lo

discase and couching and other rereedies ; 24 ; and 1 Arnott’s EL Ph, 255.
0 ﬂlﬁﬂ 3 -H"E“j ‘j‘ﬁ| EH. ¥ 4 Gﬂﬂd, 253’ ?1.':5.'1 {J.} 2 BDSI- 221.
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i The cavedy of