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16 : ABSORPTION.

the villi indistinct depressions were scattered, which might be re-
garded as oblique openings. He adds, however, that he makes this
observation, with great hesitation and distrust.”

Fig. 110.

Chyliferens Apparaius,

A A, A portion of the jejunum. & &, & b Superficial lacteals. &, ¢, ¢, Mezoentery, d, d. d. First

w of mesenteric glands. e, e, e. Second row. f.f Ree 1 i Tlioracie. du
Turla. e T.;rn:phlirn“iu,m g w. f.F eptaculum chyli. g Thoracie duct. A&,

All these are mere speculations, too often entirely gratuitous ;
and it must be admitted, that we know nothing definite regarding
the extreme radicles of the chyliferous vessels. When they be-
come percepllbie to the eye, they are observed, as in Fig. 109,
cnmmumcatmﬁeﬁequemly with each other; and forming a minute
network, first between the muscular and muecous membranes, and
afterwards between the muscular and peritoneal, until they termi-

* See, also, on this subject, Le Systtme Lymphatique, par M. G. B .
1836; Mr. Lane, art. Lymphatic and Lacteal Ejrsl.cmq, Cyp::}np_ Anat, mrs;ﬂ_[ll?-,h nﬁnﬁ'
xxi, April, 1841. A










CHYLIFEROUS APPARATUS. 19

spine, until it reaches the fifth dorsal vertebra; where it crosses
over to the left side of the spine, behind the cesophagus. It then
ascends behind the left carotid artery; runs up to the interstice
between the first and second vertebra of the chest; where, after
receiving the lymphatics, which come from the left arm and left
side of the head and neck, it suddenly turns downwards, and termi-
nates at the angle, formed by the meeting of the subclavian and
internal jugular veins of the left side.

To observe the chyliferous apparatus to the greatest advantage,
it should be examined in an infividual recently executed, or kilE:i
suddenly, two or three hours after having eaten; or in an animal,
destroyed for the purpose of experiment, under the same circum-
stances. The lacteals are then filled with chyle, and may be readily
recognised, especially if the thoracic duct has been l}revioiisly tied.

These vessels were unknown to the ancients. The honour of
their discovery is due to Gaspard Aselli,” of Cremona, who, in 1622,
at the solicitation of some friends, undertook the dissection of a living
dog, which had just eaten, in order to demonstrate the recurrent
nerves. On opening the abdomen, he perceived a multitude of
white, very delicate filaments, crossing the mesentery in all direc-
tions. At first, he took them to be nerves; but having accidentally
cut one, he saw a quantity of a white liquor exude, analogous to
cream. Aselli also noticed the valves, but he fell into an impor-
tant error regarding the destination of the vessels;—making them
collect in the pancreas, and from thence proceed to the liver. In
1628, the human lacteals were discovered. Gassendi® had no
sooner heard of the discovery of Aselli than he spoke of it to his
friend Nicholas-Claude-Fabrice de Peiresc, senalor of Aix; who
seems to have been a most zealous propagator of scientific know-
ledge. He immediately bought several copies of the work of Aselli,
which had only appeared the year previously, and distributed them
amongst his friends of the profession. Mang experiments were
made upon animals, but the great desire of De Peiresc was, that the
lacteals should be found in the human body. Thmu%h his interest, a
malefactor, condemned to death, was giu@hup, a short time before
his execution, to the anatomists of Aix; who made him eat copi-
ously; and, an hour and a half after execution, opened the body, in
which, to the great satisfaction of De Peiresc, the vessels of Aselli
were perceived, in the clearest manner. Af‘terwards, in 1634, John
Wesling® gave the first graphic representation of the chyliferous ves-
sels of the human body ; and he subsequently indicated, more clearly
than his predecessors, the thoracic duct and the lymphatics. Prior
to the discovery of the chyliferous and lymphatie vessels, the veins,
which arise in immense numbers from the intestines, and, by their
union with other veins, form the vena porta, were esteemed the
agents of absorption; and, even at the present day, they are consi-

+ De Lactibus seu Lacteis Venis, &e. Mediol. 1627; also, in Collect. Oper. Spigeli,

edit. Van der Linden; and in Manget. Theatr. Anatom. kS
b Vita Peirescii, in Op. omnia, v. 300. < Syntagm. Anatom, viii. 170,












CHYLE. 23

With regard to the precise quantity of chyle, that may be formed
after a meal, we know nothing definite. 'When digestion is not going
on, there can of course be none formed except from the digestion
of the secretions from the digestive tube itself; and, afler an absti-
nence of twenty-four hours, the contents of the thoracic duct will
be chiefly lymph. During digestion, the quantity of chyle formed
will bear some relation to the quantity of food taken, the nutritive
qualities of the food, and the digestive powers of the individual.
Magendie,’ from an experiment made on a dog, estimated, that at
least half an ounce of chyle was conveyed into the mass of blood,
in that animal, in five minutes; and the flow was kept up, but much
more slowly, as long as the formation of chyle continued.

d. PHYSIOLOGY OF CHYLOSIS.

The facts just referred to—regarding the anatomical arrange-
ment of the chyliferous radicles and mesenteric glands,—will suffi-
ciently account for the obscurity of our views on many points of
chylosis.

}i‘he impracticability of detecting the mouths or extremities of the
chyliferous radicles has been the source of different hypotheses;
and, according as the view of open mouths or of the spongy gela-
tinous tissue has been embraced, the chyle has been supposed to
enter immediately into the vessels, or to be received through the
medium of this tissue; or, again, to pass through the parietes of the
vessels by imbibition. Let it be borne in mind, however, that not
only the action of absorption, but the vessels themselves, are seen
only by the “ mind’s eye;” and that the chyle does not seem to
exist any where but in the chyliferous vessels. In the small intes-
tine, we see a chymous mass, possessing all the properties we have
described, but containing nothing resembling true chyle ; whilst, in
the smallest lacteal, which we can detect, it always possesses the
same essential properties. Between this imperceptible portion of
the vessel, then, and its commencement,—including the latter,—the
elaboration must have been effected. Leuret and Lassaigne,® in-
deed, affirm, that they have detected chyle in the chymous mass
within the intestine, by the aid of the microscope. They state that
globules appeared in it similar to those that are contained in the
chyle, and that their dissemination amongst so many foreign matters
alone prevents their union in perceptible fibrils. These globules
they regard as true chyle,—for the reason, that they observed
similar globules in the artificial digestions they attempted ; and, on
the other hand, never detected them in the digestive secretions. In
their view, consequently, chyliferous absorption would be confined
to the separation of the chyle, ready formed in the intestine, from

» Op. citat, ii. p. 183. |

b See, on the character of the chilc, Mr. Ancell, Lectures en the Physiology and
Pathology of the Blood, in London Lancet, Oct, 26, 1839, p. 150 ; and Mr. Lane, art.
Lymphatic and Lacteal System, Cyclop. of Anat. and Phys., April, 1841,

¢ Recherches Physiologiques et Chimigues, pour Servir a 1'I-£:1oire de la Digestion,
p. 60, Paris, 1825,








































































































































































































































































































































































CIRCULATORY APPARATUS. 143

black bleod, is composed of an auricle and a ventricle. The auricle,
so termed from some resemblance

to an ear, is situate at the base of Fig. 123.

the organ, and receives the whole of
the blood returning from various
parts of the body by three veins;
the two venm cavm, and the coro-
nary. The vena cava descendens
terminates in the auricle in the di-
rection of the aperture by which the
auricle communicates with the ven-
tricle. The wvena cava ascendens,
the termination of which is directed
more backwards, has the remains
of a valve which i much larger in
the feetus, called the valve of Eusta-
chius. The third vein is the cardiuc
or coronary; it returns the blood
from the heart which has been car- Pulmonic Heart.

ried thither by the coronary artery. | A, The ieht auricls with, ils vene cav:
In the septum between the right and arery.

left auricle, there is a superficial depression, about the size of the
point of the finger, which is the vestige of the foramen ovale,—an
important part of the circulatory apparatus of the feetus. \

The opening, through which the auricle projects its blood into

the wventricle, is sitvate down-
wards and forwards, as is seen in Fig. 124.
Fig. 124. The inner surface of
the proper auricle, or that which
more particularly resembles the
ear of a quadruped,—the remain-
der being sometimes called the
SINUS VEMOSHS OF Sinus venarum.
cavarum,—is distinguished by hav- :
ing a number of fleshy pillars in 478
it, which, from their supposed re-
semblance to the teeth of a comb,
are called musculi pectinati. They
are mere varieties, however, of
the columnee carnee of the ven-
tricles.

The right ventricle or pulmo-
fary venlricle is situate in the an- Section of the Pulmonic Heart.
terior part of the heart; the base A. Right auricle. E. Right ventricle. C. Pul-

. MOTEArY artery.
and apex corresponding to those
of the heart. Iis cavity is generally greater than that of the left
side, and its parietes not so thick, owing to their merely having to
foree the blood throngh the lungs. It communicates with the auricle
by the auriculo-ventricular opening—ihe ostium venoswm ; and the













CIRCULATORY ORGANS. 147

Bouillaud* weighed the hearts of thirteen subjeets, in whom, from
the Eeneral habit, the previous state of health, and the mode of
death, there was every reason to believe they were in the natural
state. 'The mean was eight ounces and three drachms.” From all
his data he is led to fix the mean weight of the heart, in the adult,
from the 25th to the 60th year, at from 8 1o 9 ounces.

Fig. 125.%

g, Outline of Sternnm. O, C. Clavicles. 1,2, 3, 4. 5.6, &e Theribs. 1',2'. 3, 4,56, &e. Carti-
lages of the ribs. 4. Right and left nipples. o. Right ventricle. b Left ventricle. e, Septim
between the ventricles. d Right auricle. e Left anricle. f The asria. 7. Newlle passing
through aoriic valves, g Polmonary ariery. g'. Meadle passing throngh valves af pulmonary
artery. & Vena cava descendens. o Line of direction of mitral valve; the dntred portion posterior
1o the right ventrigle. i, Needle passed into the mitral valve at its extreme left. & Line of tri-
euspid valve, o Trachea,

Dr. Clendinning carefully examined nearly four hundred hearts of
persons of both sexes, and of all ages above puberty. The result
was about nine ounces avoirdupois.

The dimensions of the heart, according to Lobstein and Bouil-
laud, are as [ollows:

* Traité Clinique des Maladies du Caeor, &e. Paris, 1835,
b See, also, Dr. Gross, Elements of Pathological Anatomy, ii. 124, Boston, 1839.












































































































































































































NUTRITION. 315

Exercise or rest, freedom from, or the existence of, pressurc
produce augmentation of the size of organs or the contrary; and
there are certain medicines, as iodine, which ocecasion the emacia-
tion of particular organs only—as of the female mamma®. The
effects of disease is likewise, in this respect, familiar and striking.”

The ancients had noticed the changes effected upon the body by
the function we are considering, and attempted to estimate the
period at which a thorough conversion might be accomplished, so
that not one of its quondam constituents should be present. By
some, this was supposed to be seven years; by others, three. It is
hardly necessary to say, that in such a calculation we have nothing
but conjecture to guide vs. The nutrition of the body and of its
parts varies, indeed, according to numerous circumstances. It is
not the same during the period of growth as subsequently, when the
absorption and deposition are balanced, so far at least as concerns
.the augmentation of the body in one direction. Particular organs
have, likewise, their period of developement, at which time the nu-
trition of such parts must necessarily be more active,—the organs
of generation, for example, at the period of puberty; the enlarge-
ment of the mamma in the female; the appearance of the beard and
the amplification of the larynx in the male, &c.: all these changes
occur after a determinate plan.

The activity of nutrition appears to be increased by exercise, at
least in the muscular organs ; Eenee the well-marked muscles of the
arm in the prize-fichter, of the
legs in the dancer, &e. The Fig. 185.
muscles of the male are, in

- general, much more clearly
efined ; but the difference be-
tween those of the hard-work-
ing female and of the inactive
male may not be very apparent.

There are several textures
of the body that do not experi-
ence nutrition, but, when once 7}
deposited, appear to remain
permanently, such as the epi-
dermis, the nails, the teeth, the
colouring matter of the skin,
and, it is presumedl, the carti-
lages,—especially the inter-
articular. The most active in
their nutrition are the glands,
muscles, and skin, whicﬁ alter
their character—as to size,
colour and consistence—with
great rapidity ; whilst the Tuttooed Head of a New Zealand Chicf.

* See the author’s General Therapeutics, p. 319, Philad. 1836.






























































































































THEORIES. a5y

organs of secretion can be influenced through the nervous system
in the same manner as the functions of nutrition and calorification.®

The discovery of galvanism naturally suggested it as an im-
portant agent in the process,—or rather suggested, that the nervous
fluid strongly resembles it. This conjecture seems to have been first
hazarded hy Berzelius, and by Sir Everard Home ;* and, about the
same time, an experiment was made by Dr. Wollaston,® which he
conceived to throw light upon the process. He took a glass tube,
two inches high, and three quarters of an inch in diameter; and
closed it at one extremity with a piece of bladder. He then poured
into the tube, a little water, containing g}sth of its weight of muriate
of soda, moistened the bladder on the outside, and placed it upon a
piece of silver. On curving a zinc wire so that one of its extremities
touched the piece of metal, and the other dipped into the liquid to
the depth of an inch, the outer surface of the bladder immediatel
indicated the presence of pure soda; so that, under this feeble
electric influence, the muriate of soda was decomposed, and the
soda, separated from the acid, passed through the bladder,

M. Fodéra® performed a similar experiment, and found, that
whilst ordinary transudation frequently required an hour before it
was evidenced, it was instantaneously exhibited under the galvanic
inflience. On putting a solution of prussiate of potassa into the
bladder of a rabbit; forming a communication with the solution by
means of a copper wire; and placing on the outside, a cloth soaked
in a solution of sulphate of iron, to which an iron wire was attached ;
he found, by bringing these wires into communication with the

lvanic pile, that the bladder or the cloth was suddenly coloured

lue, according as the galvanic current set from without to within,
or from within to without ;—that is, according as the iron wire was
made to communicate with the positive pole, and the copper wire
with the negalive, or conversely. But it is not necessary that there
should be any communication with the galvanic pile. If an animal
membrane, as a bladder containing iron filings, be immersed in a
solution of sulphate of copper, the sulphuric acid will penetrate the
membrane to reach the iron, with which it forms a sulphate, and
the metallic copper will be deposited on the lower surface of the
membrane;® the animal membrane in such case, offering no obsta-
cle to the action of the ordinary chemical affinities.

The disposition, with some of the chemical physiologists, is to
resolve secretion into a mere play of electric aflinities. Thus, M.
Donné' affirms, that from the whole cutaneous surface is secreted

* For several examples of the same kind, see Fletcher’s Rudiments of Physiclogy,
part ii. b. p. 10, Edinb, 1836,

b Lectures on Comp, Anat. iii. 16, Lond. 1836; and v. 154, Lond, 1828,

4 Magansie's Jouema 8¢ Physol 35; and Rescarches, &e., sur I'Absorption

agendie’s Journ iologie, 1ii. 45 ; and Rescarc C., sur i

et I'Exhalation, Paris, 1824, T h :

¢ Dr. Robert E. Rogers in the American Journal of the Medical Sciences, p. 291, for
August, 1836, See, the observations of Prof, Mitchell and Dr. Draper, referred to
at pages 78 and 79 of this volume.

Annales de Chimie, &e., lvii. 400; and Journal Hebdomad., Fév. 1834
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EXHALATIONS—ADIPOUS. 263

of a yellow colour ; inodorous, and composed of two portions ;—the
one fluid, and the other concrete, which are themselves composed,
bat in different proportions, of two new immediate principles, to
which the former chemist gave the names elaine and stearine respec-
tively. It is probable, that chemical analysis would exhibit the fat
to vary in different parts of the body, as its sensible properties are
manifestly different. Sir Everard Home,* on loose analogies and
inconclusive arcuments, has advanced the opinion, that it is more
than probable. that fat is formed in the lower portion of the intestines,
and from thence is carried, through the medium of the circulating
blood, to be deposited in almost every part of the body. ¢ When
there is a great demand for it, as in youth, for carrying on growth,
it is laid immediately under the skin, or in the neighbourhood of the
abdomen. When not likely to be wanted, as in old age, it is depo-
sited in the interstices of muscular fibres, to make up in bulk for the
wasting of these organs.” M. de Blainville® is of opinion, that fat
is derived from venous blood, and that it is exhaled through the
coats of the vessels. This opinion he founds on the mode in which
the fat is distributed in the omenta along the course of the vein;
and he affirms, that he has seen it flow out of the jugular vein in a
dead elephant. But this last fact, as Lepelletiers has judiciously
remarked, proves nothing more than that the fat—taken up by the
absorbents, from the vesicles, in which it had been deposited by the
exhalants—had been conveyed into the venous blood with other
absorbed matters. It in no wise shows, that the venous blood is
the pabulum of the secretion, or that the veins accomplish it.

The uses of the fat are both general and local. The great general
use is, by some physiologists, conceived to be,—to serve as a provi-
sion in cases of wasling indisposition; when the digestive function
is incapacitated for performing its due office, and emaciation is the
consequence. In favour of this view, the rapidity with which fat
disappears after slight abstinence has been urged, as well as the facts,
connected with the torpidity of animals, which are always found to
diminish in weight during this state. Professor Mangili, of Pavia,

rocured two marmots from the Alps, on the 1st of December.

he larger weighed 25 Milanese ounces; the smaller only 22}th;
on the 3d of January, the larger had lost $ths of an ounce, and
the smaller }iths. Sn the 5th of February, the larger weighed
only 223 ; the smaller 21. Dr. Monro kept a hedgehog from the
month of November to the month of March following, which lest,
in the meanwhile, a considerable portion of its weight. On the 25th
of December, it weighed 18 ounces and 3 drachms; on the 6th of
February, 11 ounces and 7 drachms; and on the 8th of March, 11
ounces and 3 drachms. The loss was 13 grains daily.

The local uses of fat are chiefly of a physical character. On the

2 Leet, on Comp. Anat. i, 463, Lond. 1814, and vol. vi., Lond. 1828; and Philes.
Transact. 1821, p. 34.

b De I'Organisation des Animaux, &e., Paris, 1825,

© Physiologic Médicale et Philosophique, ii. 496, Paris, 1832,

d Fleming's Philosophy of Zoology, ii. 59, Edinb. 1822,




































EXHALATIONS—CUTANEOUS. 2%v5

He next varied the process, with the view of obtaining the quan-
tity of perspiration, and the circumstances attendant upon it more
directly. He procured a weighing beam, that would turn with one
ounce. Dividing the day into periods of four hours in the forenoon,
four or five hours in the afternoon, and nine hours in the night—or
from ten o’clock at night to seven in the morning, he endeavoured
to find the perspiration corresponding to these periods respectively.
He weighed himself directly after breakfast, and again before dinner,
observing neither to take nor part with any thing in the interval,
except what was lost by perspiration. The difference in weight
indicated such less. The same course was followed in the after-
noon and in the night. This train of experiments was continued
for three weeks in l%ﬂvemher. The mean hourly losses by transpi-
ration were ;—in the morning, 1.8 ounce avoirdupois;—afternoon,
1.67 ounce ;—night, 1.5 ounce. During twelve days of this period,
he kept an account of urine corresponding in time with perspira-
tion. The ratio was as 46 to 33.

From the whole of his investigation of this subject, Dr. Dalton
concludes;—that of six pounds of aliment taken in the day, there
appears to be nearly one pound of carbon and azote together, the
remaining five pounds are chiefly water, which seems necessary
as a vehicle to introduce the other two elements into the circula-
tion. and also to supply the lungs and membranes with moisture;
that very nearly the whole quantity of food enters the circulation,
for the ig:tces constitute only Lth part, and of these a part—bile—
must have been secreted; that one great portion is thrown off by
the kidneys,—namely, about half of the whole weight taken, but
probably more or less according to climate, season, &c.; that ano-
ther great portion is thrown off’ by means of insensible perspiration,
whicﬁ may be subdivided into two portions, one of which passes off
by the skin—amounting to one-sixth tl:»!lrt, and the other five-sixths
are discharged from the lungs in the form of carbonic acid, and of
water or agqueous vapour.

Since the time of Lavoisier and Séguin, Dr. Edwards* has made
some experiments, for the purpose of illustrating the effect produced
upon cutaneous transpiration by various circumstances to which
the body is subjected. His first trials were made on cold-blooded
animals, in which the cutaneous transpiration can be readily sepa-
rated from the pulmonary, owing to the length of time, that they
are capable of living without respiring. All that is necessary is to
weigh the animal before and afier the experiment, and to make
allowance for the ingesta and egesta. In this way he discovered,
that the body loses successively less and less in equal portions of
time ; that the transpiration proceeds more rapidly int}J than in
moist air; in the extreme states nearly in the proportion of 10 to 1;
that temperature has, also, considerable influence,—the transpira-

a Sur I'Influence des Agens Physiques, Paris, 1822, and Hodgkin and Fisher's trans-
lation, Lond, 1832; see, uglaao, an aua[.I]};ticaI review, by the or of this work, in the
Amer. Journ, of the Med. Sciences, for May, 1834.








































































GLANDULAR—OF THE URINE. a09

of the kidneys, which secrete the fluid; the ureters, which convey the
urine to the bladder; the bladder itself, which serves as a reservoir
for the urine; and the wrethra, which conveys the urine externally.
These will require a distinet consideration.

The kidneys are two glands situate in the abdomen; one on
each side of the spine, (Fig. 138, K, K,) in the posterior part of the
lumbar region. They are without the cavity of the peritoneum,
which covers them at the anterior part only, and are situate in the
midst of a considerable mass of adipous cellular tissue. The right
kidney is nearly an inch lower down than the left, owing to the thick

sterior margin of the right lobe of the liver pressing it downwards.
%‘i:casinna]]y, there is but one kidney; at other times, three have
been met with. They have the form of the haricot or kidney-bean,
which has, indeed, been called after them; and are situate ver-
tically—the fissure being turned inwards.

If ‘we compare them with the liver, their size is by no means in
proportion with the extensive secretion effected by them. Their
united weight does not amount to more than six or eight ounces.
They are hard, solid bodies, of a brown colour. The sanguiferous
vessels, which convey and return the blood to them, as well as the
excretory duct, communicate with the kidney at the fissure.

The anatomical constituents of these organs are;—1. The renal ar-
tery, which arises from the abdominal aorta at a right angle, and, after
a short course, enters the kidney, ramifying in its substance. 2. The
excrelory ducts, which arise from every
part of the tissue, in which the ramifi-
cations of the renal artery terminate,
and end in the pelvis of the kidney.
(Fig. 139.) 3. The renal veins, which
receive the superfluous blood, after the
urine has been separated from it, and
terminate in the renal or emulgent vein,
which issues at the fissure, and opens |
into the abdominal vepa cava. 4. Of
lymphatic vessels, arranged in two
planes—a superficial and a deep-
seated, which terminate in the lumbar

lahds. 5. Of nerves, which proceed
rom the semilunar ganglion, solar
plexus, &e., and which surround the
renal artery as with a network, fol-
lowing it in all its ramifications. 6.
Of cellular membrane, which, as in
every other organ, binds the parts to-
gether. These anatomical elements,

A = ' Seetion of the Kidney.
b]" their I.Il'fiﬂl'l, constitute the organ a, a. The cortical substance, b, b The
as we find it. tubular portion. ¢, ¢, ¢ e The papille, o

When the kidney is divided longi- " P! 2 « The ureter
tudinally, it is seen to consist of two substances, which differ in
















































THE SPLEEN. 315

combination of the blood forms the dark brown pulpy substance,
contained in the cells formed by the proper coat, and which can be
easily demonstrated by tearing or cuttin? the sﬁle&n. and seraping
it with the handle of a knife. These cells and the charact_ﬁ-r of the
tissue of the spleen are exhibited in the marginal figure. (Fig. 142.)
In addition to the pulp, many anato- ;
mists assert, that they have met Fig. 142,
with an abundance of rounded cor-
puscles, varying in size {rom an
almost imperceptible magnitude to
a line or more in diameter. By
Malpighi, these were conceived to
be granular eorpuscles, and, by
Ruysch,' simply convoluted vessels.
Andral® affirms, that by repeated
washings, the spleen is shown to
consist of an infinite number of cells,
which communicate on the one
hand together, and, on the other,
directly with the splenic veins.
The latter, when the inner surface
of the large subdivisions of the sple-
nic veins are examined, appear to
have a great number of perforations,
through which a probe passes direct-
}yinm the cells of the organ. The
arther the subdivisions of the vein
examined are from the trunk, the Seetion of the Spleen.
larger are these perforations, and still farther on, the coats of the
vein are not a continued surface, but are split into filaments, which
dI:J not differ from those forming the cells, and are continuous with
them.*

Besides the proper membrane, the spleen also receives a peritoneal
coat; and, between the stomach and the organ, the peritoneum
forms the gastro-splenic epiploon or gastre-splenic ligament, in the
duplicature of which are situate the vasa brevia.

Lastly: the spleen is capable of distension and contraction ; and
is possessed of little sensibility in the healthy state. It has no ex-
eretory duct.

The hypotheses, which have been indulged on the nature of the
spleen, are beyond measure numerous and visionary ;! and, afler
all, we are in the greatest obscurity as to its real uses.

2 Meckel, op. eital.

b Précis, d' Anatomie Pathologique, tom. ii. part i. p. 416, Paris, 1832,

© See, =lso, Sir E. Home's Lectures on Comparative Anatomy, iii. 148 ; Dr. Warner
on the Distribution of the Splenic Vein, in the splecn of the ox and sheep, in American
Journal of the Med. Sciences, Feb, 1836, p. 541; and Weber's Hildebrandt's Handbuch
der Anatomie, u. s. w. Band iv. 5. 328, Braunschweig, 1822,

4 Beiler, op. citat, v, 328,
































































































GENERATIVE APPARATUS—FEMALE. 947

At each of the two superior angles are—the opening of the Fal-
lopian tube, the attachments of the
ligament of the ovary, and that of the Fig. 149.
round ligament. The inferior angle
is formed by the neck, which projects
into the vagina to the distance of four
or five lines, and terminates by a cleft,
situate crosswise, called os tince, os
uteri or vaginal orifice of the ulerus.
The aperture is bounded by twa lips,
which are smooth and rounded in
those that have not had children;
jagged and rugous in those who are
mothers,—the anterior lip being
somewhat thicker than the posterior.
It is from three to five lines long, and
is generally more or less open, espe-
cially in those who have had chil- :
dren.” Taterior of the Dlerus.

The internal cavity of the uterus
is very small in proportion to the bulk of the organ, owing to the
thickness of the parietes, which almost touch internally. It is
divided into the cavity of the body, and that of the neck, (Fig. 149.)
The former is triangular. The tubes open into its upper angles.
The second cavity is more long than broad; is
broader at the middle than at either end, and b
at the upper part, where it communicates with Fig. 150.
the cavity of the body of the uterus, an opening
exists, called the internal orifice of the uterus:
the external orifice being the os uteri. The
inner surface has several transverse ruge,
which are not very prominent. It is covered
by very fine villi, and the orifices of several
mucous follicles are visible.

The marginal figure (Fig. 150) exhibits the
cavity of the uterus, as seen by a vertical
lateral section,

The precise organization of the uterus has
been a topic of interesting inquiry amongst
anatomists. It is usually considered to be
formed of two parts, a mucous membrane
internally, and the proper tissue of the uterus,
which constitutes the principal part of the
substance. The mueous membrane has been esteeemed a pro-
longation of that which lines the vagina. It is very thin; of a
red hue in the cavity of the body of the organ; white in that of the
neck. Chaussier, P{ibes, and Madame Boivin, however, deny its

* See, on the Neck of the Uterus in the Young Female, Dr. Marc D'Espine, in
Archiv. Général. de Meédecine, Avril, 1836 ; and Dunglison’s American Medical Intelli-
gencer, i. 103, Philad. 1838,






































































































FECUNDATION. 381

one years of age, had been courted by an officer, who had promised
her marriage, in order that he might more easily accomplish his
wishes. She was but little in the habit of leaving home, and had
not done so for several days, when she requested a fellow-servant
10 remain in the house, as she was desirous of calling upon a
friend, and should be detained some time. This was on ﬁlﬂ 7th of
January, 1817. After an absence of several hours, she returned
with a pair of new corsets, and other articles of dress which she
had purchased. 1In the evening she got one of the maid-servants to
assist her in trying on the corsets. glon the act of lacing them, she
complained of considerable general indisposition, which ﬁisappeared
on taking a liule brandy. Next day, she was much indisposed. This
was altributed to the catamenia not having made their appearance,
although the period had arrived. On the following day, there was
a wildness in her manner, and she appeared to suffer great mental
distress. Fever supervened, which confined her to her bed. On
the 13th, she had an epileptic fit, followed by delirium, which con-
tinued till the 15th, when she expired in the forenoon. On making
inquiries of her fellow-servants, many circumstances were mentioned
which rendered it highly probable, that on the morning of the 7th,
when she was immediately on the point of menstruating, her lover
had succeeded in gratifying his desires; and that she l;gar.i become
pregnant on that day, so that, when she died, she was in the seventh
or eighth day of impregaation. Dissection showed the uterus to be
much larger than in the virgin state and considerably more vascular.
On accurately observing the right ovarium, in company with Mr.
Clift, Sir Everard noticed, upon the most prominent part of its outer
surface, a small ragged orifice.  This induced him to make a longi-
tudinal incision in a ﬁne close to this orifice, when a canal was found
leading to a cavity filled with coagulated blood and surrounded by
a narrow yellow margin, in the structure of which the lines had a
zig-zag appearance. ‘The cavity of the uterus was then opened, by
making an incision through the coats from each angle: and from
the point where these incisions met, a third incision was continued
down through the os uteri to the vagina, The os uteri was found
completely blocked up by a plug of mucus, so that nothing could
have escaped by the vagina ; the orifices leading to the Fallopian
tubes were both open, and the inner surface of the cavily of the
uterus was composed of a beautiful efflorescence of coagulable
lymph resembling the most delicate moss. By attentive examination,
Sir Everard discovered a small, spherical, transparent body con-
cealed in this efllorescence, which was the impregnated ovum. This
was submitted to the microscopic investigations of Mr. Bauer, who
made various drawings of it, and detected two projecting points,
which were considered to mark out, even at this early period, and
before the ovam was attached to the uterus, the seat of the brain
and spinal marrow. This case shows, that an ovum had left the
ovarium, and that it was in the interior of the uterus, prior to the
seventh or eighth day afier impregnation. Weber and Von Baer,
have cach recorded a case in which there was an opportunity for












































































































































































































































































































PECULIARITIES OF THE FETUS. 481

third month of utero-gestation, it is about two lines long, and is
situate behind the peritoneum, which is reflected over its ventral
surface. At this time, a sheath of peritoneum may be observed,
passing from the abdominal ring to the lower part of the testi-
cle, and containing a ligament, called gubernaculum testis, which
is considered to be formed of elastic cellular tissue, proceeding
from the upper part of the scrotum, and from the part of the
general aponeurosis of the thigh near the ring, and of some mus-
cular fibres coming from the internal oblique and transversalis
muscles.

Fig. 191. Fig. 192.

Diescent of the Testicle. Diescent of the Testicle.

A. Testicle. B. Periloncal covering or A. Testiole in the gcrotum. B, Prolongation of
tunica vaginalis testis. C. Peritonenm of the peritonedm. C. Pertoneum lining the abdo-
the loins, D, Pecitoneam descending before men. I Peritoneum forming the tunica vagina-
the testicle.  F. Peritonenm lining the ab- lie. E. Cavity of the peritdneum. F. Kidney.

dormen.

The head of the feetus in utero being the lowest part, the testis
has necessarily to ascend into the scrotum, and consequently some
force must be exerted upon it. This is supposed to be eflected b
the contraction of the gubernaculum testis. About the sevent
month the testes are in progress towards the scrotum. Fig. 191
exhibits one about to leave the abdomen and enter the scrotum,
into which it generally passes about the eighth month. In this
descent, the organ abandons successively one portion of the perito-
neum to pass behind another immediately below, until the lowest
part of the pouch, formed by the peritoneum, around the testicle,
as in Fig. 192, becomes the tunica vaginalis testis; whilst the portion
of peritoneum, that descended before the testicle, becomes, when the
testicle has fully descended, the second coat or tunica vaginalis.

As soon as tf:re testicle has reached the lower part of the scrotum,
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NUTRITION OF THE FETUS. 493

between the mother and the fetus, the transmission ought certainly
to have been effected more speedily.

The transmission of substances from the feetal to the maternal
placenta is yet more difficult. Magendie was never able to affect
the mother by poisons injected into the umbilical arteries and
directed towards the placenta; and he remarks, in confirmation of
- the results of the experiments of Wrisberg, that if the mother dies
of hemorrhage, the vessels of the feetus remain filled with blood.

Thﬂj" who consider, that there is no maternal and feetal portion
of the placenta, or rather, that it is all feetal, of course believe, where
the matter of injection, thrown into the uterine vessels, has passed
into the cells of the placenta, that it has been owing to the rupture
of parts, by the force with which the injection has been propelled.

Another fact, that proves the indirect nature of the connexion
which exists between the parent and child, is the total want of cor-
respondence between the circulation of the feetus and that of the
mother. By applying the stethoscope to the abdomen of a pregnant
female, the beating of the feetal heart is observed to be twice as fre-
quent as that of the mother. (See p. 426 of this volume.) Again, ex-
amples have oceurred in which the feetus has been extruded with the
placenta and membranes entire' In a case of this kind, which
occurred to Wrisberg, the circulation continued for nine minutes;
in one described by Osiander, for fifteen minutes; in some, by
Professor Chapman, for from ten to twenty minutes; and in one, by
Professor Channing, of Boston, and Dr. Selby of Tennessee, where
a bath of tepid water was used to resuscitate the fetus, for an hour.®
Marson® and Flajani relate cases in which life continued for the same
time: Dr. Nehr® of Rehau, in Bavaria, has given a case in which
the circulation of the child was unequivocal for seven hours after
the: sudden and decided death of the mother; and other cases are
referred to by I’Outrepont in his comments on this one.! In other
cases of a similar kind, where the child could scarcely breathe and
was in danger of perishing, the life of the placenta has been main-
tained by keeping it in water of a temperature nearly equal to that
of the'body, and the child has been saved. All these facts prove
demonstratively, that the feetus carries on a circulation inde-
pendently of that of the mother; and whatever passes between the
foetal and maternal vessels is probably exhaled from the one and
absorbed by the other, as the case may be. The fluid sent to the
feetus is supposed by some,—indeed by most gh}?sinlngism—to be
the maternal blood, modified or unmodified. Schreger® however,
and others maintain, that the communication of any nutritious fluid

2 Granville, op. citat. part x., Lond. 1834, b Annalen, tom. i. p. 27.

¢ Horner's Special angaﬁmeml Anatomy, Sth edit, ii. 277, Philad, 1839,

4 London Medical Gazette, Angust, 1833,

¢ Neue Zeitschrift fir Geburtskunde, von Busch, D'Outrepont und Ritgen, Band, iv.
Heft 1, s. 58, Berlin, 1836,

f Ikid. . 60. See, also, Dictionn, des Sciences Médicales, tom. xvii. p. 442; and
Osiander's Handbuch der Entbindungskunde, B. iii. Abth, 2, s, 157.

¢ De Functione Placente Uterine, Erlang. 1795,
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RESPIRATION OF THE FETUS. 499

venous blood : hence he concludes, that there is no difference be-
tween the arterial and venous blood of the feetus, at least in appear-
ance. Similar experiments by Autenrieth’ furnished like results.
Dr. Granville, too, affirms that he has never been able to detect
the least difference between the arterio-umbilical and venous umbi-
lical blood in the many cases he has examined,” and it is important
to bear this fact in mind, inasmuch as it may be received as one of
the evidences that a feetus has not respired. *

The apparent identity, however, between the blood passing to the
placenta by the umbilical arteries and that returning by the cord
cannot be real. The slightest reflection will show, that they must
be diflerent, and such is the opinion, from observation, of Bostock,*
Jefirey," and others. It is from the blood, carried by the umbilical
vein and distributed over the body, that all the organs of the feetus
have to derive the materials of their nutrition and developement ;
and being deprived of these materials, the fluids must necessarily be
different in the umbilical arteries from what it was in the umbilical
vein. The researches of more modern chemistry have not been
directed to the feetal blood, but Fourcroy® analyzed it, and found it
to differ materially from the blood of the child that had respired.
He asserts, that its colouring matter is darker, and seems to be more
abundant; that it is destitute of fibrine and phosphoric salts, and
is incapable of becoming florid by exposure to the influence of atmo-
spheric air. It has been found, too, that the globules of the feetal
blood do not resemble those of the blood of the mother. The faet,
however, of the similarity in appearance between the arterial and
venous blood of the feetus, is no evidence that respiration is not one
of the feetal functions, inasmuch as the same thing is observed in
fishes. Under the head of circulation it was remarked, that the
coloration of the blood is perhaps of no further importance than as
indicating that the vital change of aeration has taken place in the
lungs. In this case we have the vital chang& effected without any
sua%n coloration. Yet how, it may be asked, is the modification in
the blood produced where no placenta and no umbilical cord exist?
And can we suppose that in such cases the aeration is effected by
the liquor amnil containing an unusual quantity of oxygen, as hus
been presumed by some ph}rsiulhu?ists? We have before remarked,
(p- 456 of this volume,) that J. Miiller was unable to detect oxygen
in the liquor amnii, and he found that when fish were placed in it,

© 8 Dissertatio Sistens Experimenta cirea Calorem Feetus, et Sanguinem Ipsius In-
stituta, Tubing. 1799 ; also, Velpeau, by Me':t,f's, p- 224,

b Graphic Illustrations &e., p. 20. See, also, Haller, Element. Physiolog. tom. viii.
p. 255; J. Muller's Handbuch, v, s. w., Baly's translation, p. 318, Load. 1837; Riche-
rand, Elémens de Physiologie, 13éme édit. par Berard ainé, § ceviii.; Cuvier, Lecons
d'Anatomie Comparée, iv. 298, Paris, 1799; Young's Med. Litera!. . 505, Lond. 1513 ;
Bostock’s Physiology, 3d edit. p. 409, Lond. 1836; Adelon, Physiologie de I'Homme,
2de edit. iv. 405; Iﬁ{gendia*a Physiology, by Milligan, 4th edit. p, 598, Edinb. 1831 ;
and Beek’s Medical Jurisprudence, 6th edit. Philad, 1838. ¢ Op. cit.

4 Dr, Chapman, Philadelphia Journal of the Med, and Phys. Sciences, i. 10; and the
Physiology of the Fetus, Liver and Spleen, by George . Holland, M. D;; p. 154,
Lond. 1831, ¢ Annales de Chimie, vii. 165,
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CIRCULATION IN THE FETUS. 501

did not exist, the aerated blood, conveyed to the heart by the ductus
venosus, instead of being directed into the left auricle through the
foramen ovale, would pass into the left auricle, and thence,—in
part, at least,—into the right ventricle; from which it would be trans-
mitted, through the pulmonary artery and ductus arteriosus, into the
descending aorta; so that no part of the body, above the opening of
the duct into the aorta, could receive the aerated blood, whilst much
of that, which passes along the aorta, would be returned to the pla-
centa by the umbilical arteries. But as the blood is directed into the
left auricle by the Eustachian valve, it passes from thence into the
left ventricle, and is forced by it into the aorta, which distributes it
to every part of the system, and thus conveys the regenerated fluid
to every organ. Dr. Wistar* has also suggested, that, without this
arrangement of the Eustachian valve, the coronary arteries, distri-
buted to the heart, would be unfit for supporting the life of that
organ, inasmuch as they would be deprived of a regular supply of
revivified blood.

From the left auricle, the blood passes into the left ventricle, and
from the left ventricle into the ascending aorta, and to the upper
parts of the body, from which it is brou it back by the vena cava
superior, into the right auricle ; thence it is transmitted into the right
ventricle, and, by the contraction of the ventricle, into the pulmonar
artery. By this vessel it is sent,—the greater part through the ductus
arteriosus into the descending aorta, and a small part to the lungs.
From the lungs, it is re.lurneg into the left auricle by the pulmonary
veins. Through the descending aorta, the blood, conveyed in part
by the ductus arteriosus, and in part by the contraction of the left
ventricle, is distributed, partly to the lower extremities, from which
it is returned by corresponding véins into the vena cava inferior,
and partly by the umbilical arteries to the placenta.

This view of the circulation supposes,—what is disputed,—that
the blood of the vena cava superior and of the vena cava inferior
does not undergo admixture in the right auricle; whence it would
follow, that some parts of the body receive a purer blood than others,
—the upper parts, as the head and neck, receiving that which flows
immediately from the placenta, whilst the lower parts do not obtain
it until it has circulated through the upper. Under any view it is
manifest, that not the whole of the blood is distributed to the organ
of aeration, as in the adult, but a part only, as in the batrachia.

Bichat and Magendie® contest the explanation of Wollf and Saba-
tier, regarding the use of the valve of Eustachivs and the non-
admixture of the blood of the two cave in the right auricle. In their
opinion the two bloods do commingle; but—owing to the existence
of the foramen ovale, and the arrangement of the valve of Eustachius
—the left auricle is filled simultaneously with the right; and, con-
sequently, the same kind of blood must be distributed to both the

* System of Anatomy, 3d edit, edited by Dr. Horner, ii. 76, Philad. 1823,
b Precis Elémentaire de Physiologie, 2de edit. ii. 550, Paris, 1825,












MONSTROSITIES, 505

is shocked at the appearance of one who has lost his arm, and the
child is born with a like defect. It has been seen, that the commu-
nication between the mother and the faetus is of the most indirect
character; that the circulation of the feetus is totally distinct from
that of the mother; and that she can only influence the foetus through
the nutritive material she furnishes—whatever be its character—
and consequently that such influence must be exerted upon the whole
of the feetus and not upon any particular part.  Yet, in the suppositi-
tious case we have taken, the arm must have been already formed,
and the influence of the mother’s fancy must have been exclusively
exerted upon its absorbents, so as to cause them to take up again
that whicﬁohud been already deposited !
- The case we have assumed is not environed with more difficulty
than any of the kind. It is a fair specimen of the whole. Yet how
impracticable for us to believe, that the effect can be in any way
connected with the assigned cause, and how much more easy to
presume, that the coincidence, in such cases, has been accidental.
Cases of hare-lip are perpetually occurring, yet we never have the
- maternal imagination invoked; because, it is by no means easy to
discover any similitude between the affection and common extra-
neous objects. Moreover, in animals of all kinds—even in the most
inferior, as well as in plants—monstrous formations are incessantly
happening where maternal imagination is out of the question. Asa
cause of monstrosities, therefore, the influence of the maternal ima-
%inaliﬂn has been generally regarded as an inadmissible hypothesis.

y many, it has been esteemed ridiculous; yet it manifestly receives
favour with Sir Everard Home,* and Professor Elliotson,t and Bur-
dach® appear inclined to favour it; but on the whole we are justified
in adopting the opinion of Dr. Blundell, which has been embraced
by Dr. Allen Thomson,® and D. Wagner,® that it is contrary to ex-
perience, reason and anatomy, to believe, that the strong attention of
the mother’s mind to a determinate object or event can cause a
determinate or a specific impression upon the body of her child,
without any foree or violence from without; and that it is equally
improbable that, when the imagination is operating, the application
of the mother’s hand to any part of her own body, will cause a
disfiguration or specific impression on a corresponding part of the
body of the child !

The third hypothesis, with regard to defective germs, we have
already canvassed under Generation, and auempteg to prove it in-
sufficient. The second, consequently, alone remains, and is almost
universally adopted. Independently of all disturbing influences from
the mother, the feetus is known to {lﬂ frequently attacked with spon-

* Philos. Transactions for 1825, and Lect. on Compar. Anat. v. 190, Lond, 1838,
b Zee his translation of Blumenbach’s Phyaiolag}", dth edit. p. 497, Lond. 1528,
. ¢ Die Physi ie als Erfahrungswissenschafl, B. 1i.; see, also, Pierquin, in Magendie's
Journal de Physiologie, x. 364,
d Art. Generation, Cyclop. of Anat. and Physiol. P. xiii. p. 477, February, 1838,
¢ Elements of Physiology, translated by Dr. Willis, p. 227, note, Lond. 1841.
VOL. 11 43
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nearly the same degree. The faculty of producing heat he found
to be at its minimum at birth ; but it progressively increased, until
in about fifteen days the animal acquired the power in the same
degree with the adult. This was not the case, however, with all
the mammalia. It seemed to be confined to those animals that are
born blind; in which a state of imperfection probably exists in
other functions. It was the same with birds as with the mammalia :
birds, hatched in a defective state, as regards their organs gene-
rally, have the power of producing heat defective; whilst others,
born in a more perfect condition, have the organs of calorification
more capable ufp:xer-:ising their due functions. The opinions with
regard to the temperature of the human infant vary. Haller
asserts that it has less power of producing heat than the adult, and
such is the opinion of Despretz, Edwards,® and the generality of
physiologists. The latter gentleman estimated it at 94.25° of Fah-
renheit.  On the other hand Dr. John Davy® affirms, that the tem-
perature of }roun% animals generally, and that of a new-born child,
which he g»articu arly examined, was higher than in the adult. It
1s impossible to account for this discordance; but the general results
of experiments will be found to agree with those of Edwards. The
feetus certainly possesses the power of forming or separating its
own caloric; otherwise its temperature should correspond with
that of the mother, which, we have elsewhere seen, is not the fact.

6. That the secretions are actively exercised in the feetus is proved
by the circumstance, that all the surfaces are lubricated nearly as
they are subsequently. The follicular secretion is abundant, and at
times envelopes the body with a layer of sebaceous matter—the ver-
niz caseosa—of considerable thickness. Vauquelin and Buniva? have
asserted, that this is a deposit from the albumen of the liquor amnii;
but, in reply to this, it may be urged, that we do not find it except on
the body of the feetus. It 1s not on the placenta or umbilical cord, and
is most abundant on those parts of the fetus, where the follicles are
most numerous. The fat also exists in quantity after the fifth month.
The greatest question has been with regard to the presence, in the
feetal state, of some of the secretions which are of an exerementitious
character. For example,—by some, the urinary secretion is sup-
posed to be in activity from the earliest period of intra-uterine exist-
ence, and its product to be discharged into the liquor amnii. Such
is the opinion of Meckel.® The circumstances that favour it, are
the fact of the existence of the kidneys at a very early period ; and
that at the full time, the bladder contains urine, which is evacuated
soon after birth. On analysis, this is found to be less charged with
urea and phosphorie salts than in after life.

2 Element. Physiol. vi. 3. b De I'Influence des Agens Physiques, Paris, 1824,

¢ Philos, Transact. p. 602, for 1814. )

d Annales de Chimie, tom. xxxiii.; and Mémoir. de la Société Meédicale d’Emula-
ion, iii. 229.
m:ﬂ ‘Handbuch, u.5.w.; or French translation by Jourdan and Breschet, iii. 780 ; or
the English translation, by Dr. 8. A. Doane, Philad. 1832; and Dr, Robt. Lee, in
Medico.Chirurgical Transactions, vol xix., Lond. 1835.












FIRST PERIOD OF INFANCY. a1l

branes; and, perhaps, the organs of the senses being, at the same
time, suddenly subjected to the contact of their proper irritants,
receive painful impressions from them. These different impressions
being transmitted to the brain, they are reflected into the different
dependencies of the nervous system, and, consequently, into the
nerves of the inspiratory muscles: these muscles, thus excited, enter
into contraction, in the same manner as the heart is stimulated to
renew its contractions, during syncope, when we inspire a stimulating
vapour.” A

None of these views satisfactorily explain the true physiology
of the first inspiration; nor is it probable that any can be devised
which has not its difficulties. That which has been embraced by
Dr. Bostock® appears to us to be liable to fewer objections than any
we have seen; and to explain the process, as far perhaps as is prac-
ticable, on mechanical principles. The first respiratory act, accord-
ing to him, seems to be purely mechanical, and to result from the
change of position which the child undergoes at birth. From the
mode in which it rests in utero, every thing is done that position
could accomplish, to diminish the dimensions of the chest; and any
change in this position must have the effect of liberating the lungs
from a portion of the pressure which they sustain. The head can-
not be raised from the breast, nor the knees removed from the abdo-
men, without straightening the spine; and the spine cannot be
reduced to a straight line without elevating the ribs, and permitting

"the abdominal viscera to fall; but the ribs cannot rise nor the dia-
phragm descend, without enlarging the chest; and, as the chest
enlarges, the lungs, which are the most elastic organs of the body,
expand their air-cells, hitherto collapsed by external pressure, and
the external air rushes in. The same cause is considered to account
for the new circulatory movement. The blood, which, in the fetys,
had passed through the foramen ovale and the ductus arteriosus
without visiting the lungs, is solicited from its course by the expan-
sion of the chest, which draws the blood through the pulmonar
artery as forcibly as it does air through the windpipe. The blood,
thus exposed to the air in the lungs, becomes arterialized, and, from
this moment, the distinetion between arterial and venous blood is
established. The circulation, through the vessels peculiar to the
feetal condition, now ceases, even without any ligature being placed
upon the umbilical cord.

The sudden and important changes supervening in this manner
guide us to the decision of an interesting medico-legal inquiry,—viz.
whether, in a case of alleged infanticide, the child has respired or
not ;—in other words, whether it has been born alive or dead?

After respiration has been established, the lungs, from being dark-
coloured and dense, become of a florid red hue; are light and spongy,
and float on water: on cutting into them, the escape of the air from

* Elementary System of Physiology, 3d edit. p. 323, Lond. 1836; Dr. Southwood
Smith, in Animal Physiology, p. 101, Library of Useful Knowledge.












SECOND PERIOD OF INFANCY. 515

of the abdominal viscera, and to the smallness of the lower limbs
and the feebleness of their muscles, which are insufficient to prevent
the trunk from falling forward.

‘:I‘heae imperfections are, however, gradually obviated, and the
child commences to support itself on all-fours; ‘a position assumed
much more easily than the biped attitude, owing to the centre of

ravity being situate low, and the base of sustentation being large.
n this attitude, he moves about for some time, or his locomotion is
effected by pushing a chair before him, or by being steadied by his
nurse. Gradually, he passes from place to place on his feet, by
laying hold of surrounding objects, and, in proportion as the hones
and muscles become developed, and the obstacles to progression are
removed, he succeeds in walking alone; but it is some time before
he is capable of running or leaping. Perhaps, the average period,
at which the infant begins to walk, is about twelve months; Eut we
see great difference in this respect.

When once the infant is fairly on his legs, the whole of his waking
hours is spent in incessant activity and amusement. His functions
of expression are commensurate with his intellectual developement,
which we have seen is great in this period. Sleep, which is now
more interrupted, is still imperiously and frequently demanded, the
nervous system being devoid of that strength, which it subsequently
possesses, and therefore requiring repose.”

One of the most important changes going on at this age concerns
the function of digestion. This is the process of dentition, which
usually commences about the seventh month, and continues till the
end of the second year at least. Prior to the appearance of the
teeth, mastication is of ecourse impracticable: and the food, best
adapted for the delicate powers of the infant, is that afforded by the
maternal breast, or a substitute which resembles it as closely as pos-
sible. The appearance, however, of teeth would seem to indicate,
that the infant is about to be adapted for more solid aliment. As
early as the second month of utero-gestation, if the jaws be care-
fully examined, the germs of the teeti are perceptible in their sub-
stance, under the form of membranous follicles of an oval shape,
attached by their deep-seated extremity to a vascular and nervous
. pedicle, and by their superficial extremity to the gum. The cavity
of these follicles is at first filled with a colourless limpid fluid ; but a
kind of vascular and nervous papilla or pulp soon forms init, which
commencesat thedeep-seated portion of the follicle, proceeds towards
the other extremity, and ultimately fills it,—the fluid diminishing in
proportion to the increase of the pulp. About the termination of the
third month, ossification begins, and a little sooner in the lower than
in the upper jaw. This consists, at first, in a deposition of ivory
matter on the surface of the pulp and at its top, which goes on
increasing in width until it covers the whole of the dental pulp with a
shell of bone. It augments, also, in thickness at the E:I?EHSE of the
dental pulp, which becomes gradually less and less. When the bony
shell has extended as far as the neck of the tooth, the external mem-
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test for age in reference to the children employed in the factories of
Great Britain.

During the occurrence of these changes, which embrace the whole
of the period we are considering, and extend, at times, into the two
next, the animal functions, especially that of sensibility, become sur-
“prisingly developed, and the intellectual and moral results of a well
adapted system of education are strikingly apparent. The nutritive
functions are, likewise, performed with energy, the body not yet
having attained its full growth; and, towards the end of the period,
the organs of reproduction commence that developement, which we
have to describe under the next period.

3. ADOLESCENCE.

The commencement of this age is marked by one of the most
extraordinary developements, which the frame experiences, and its
termination by the attainment of full growth in the longitudinal
direction. The period of the former of these changes is termed
puberty ; that of the latter the adult age.

The age of adolescence has been considered to extend from fifteen
years to twenty-five, in men; and from fifteen to twenty-one, in
women: but this is only an approximation, like the other divisions of
the ages, all of which are subject to great fluctuations in individual
cases.

During the periods we have considered, no striking difference
exists between the appearance of the male and female, except as
regards the generative organs; but, about the age of puberty, essen-
tial ehanges occur, that modify the characteristics of the two sexes
in a manner, which they maintain through the remainder of existence;
and these changes affect the whole of the economy to a greater or
less degree.

In the male, the skin loses more or less of its delicacy and white-
ness : the hair becomes darker, the cellular tissue condensed, and the
muscles more bulky, so that they are strongly marked beneath the
surface; the beard appears, as well as hair upon the pubes, chest,
and in the axillee. The different parts of the body become develo
in such manner that the centre of the frame now falls about the pubes.
The encephalon has increased in size, especially at the posterior and
inferior part—the cerebellum—and has become firmer. The ossifi-
cation of the bones, in the direction of their length, terminates
towards the end of the period. The muscles become more red and
fibrinous, losing the gelatinous character they previously possessed,
and, in the animal, exhibiting those striking changes which we see—
from veal to beef, from lamb to mutton, &c. The larynx undergoes
great augmentation, and the glottis particularly is elongated and
widened. The jaws complete their growth, and the dentes sapientize
appear so as to make up the full complement of sixteen teeth in each
jaw. The changes in the nutritive organs are not great, consisting
chiefly in their developement to correspond with the increased size
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confusion, sleep may be for a time withheld, but it ultimately super-
venes, although the tumult may be even tenfold; and if the noise
should, from any cause, suddenly cease, the individual will probably
awake. It is reported of the proprietor of some vast iron-works,
who slept close to them, notwithstanding the noise of sledge-
hammers, forges and blast-furnaces, that he would immediately
awake if any interruption occurred during the night. This effect of
habit is seen in the infant, which has been accustomed to the cradle.
The moment the motion and noise of the cradle, or the sound of the
nurse’s voice—if she has been in the custom of singing the child o
sleep—ceases, it awakes,

When the desire for sleep sets in vigorously, the animal functions
become more obtuse, until they progressively fail to be exerted.
The cessation does not occur in aﬁ simultaneously. The power of
volition is gradually lost over the muscles; the eyes cannot be kept
open; the upper eyelid falls, and if we attempt to raise it aﬁain, it
appears to be weighed down, the eveball is directed upwards, and
the pupil is contracted;* the arms fall where gravity would take
them ; the extensor muscles of the back. deprived of volition, cease
to contract, and the head falls suddenly forward, occasioning
nodding, which rouses the brain to momentary action, to be again
lost, however. If the individual be in the erect attitude, his limbs
bend under him; and if in the sitting posture, the head gradually
falls upon the chest; the extensors of the trunk no longer contract
with suflicient force to obviate its tendency to fall forwards; and
the attitude, unsupported, cannot be maintained. The same gradual
suspension occurs in the muscular movements, concerned in speech
and in the production of the voice, which becomes feeble, confused,
broken and ultimately lost. In short, all the strictly voluntary
muscles have their action suspended, if we except the orbicularis
palpebrarum muscle, which, according to Broussais,” now con-
tracts to close the eye and shut off the stimulus of light.

If we determine to resist the desire for sleep, we yawn and
stretch, for the reasons elsewhere assigned, and endeavour to
arouse the functions to renewed activity. If the state of wakeful-
pess has not been long protracted, we are successful ; but all our
endeavours fail, if the nervous system be so far exhausted as to
render reparation indispensable.

From the commencement of sleepiness, the action of the senses
is enfeebled, and gradually suspended. The sight }rieldg first, the
closure of the eyelids preventing the organ from being impressed
by its special irritant.  The smell yields after the taste; the hearing
after the smell; and lastly, the touch sleeps; although the appropri-
ate irritants may continue to reach the organs of these senses. Al
the interhal sensations, hunger, thirst, &c., as well as the morbid

* Mojon's i Fisiologiche, &e. translated by Skene. p. 34, Lond. 1827,
b Traité de Physiologie, &c.; and Drs. Bell and La Roche’s (ranslation, 2d Amer.
Edit, Philad. 1535{. e
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according to his dreams. Condorcet savw in his dreams the final
steps of a difficult calculation, which had puzzled him during the
day; and Dr. Gregory, of Edinburgh, composed thoughts, and
clothed them in words, which were so just in point of reasoning,
and so good in point of language, that he used them in his lectures,
and in his written lucubrations. Voltaire, Lafontaine, Franklin,
Cﬂleridge, and others, have made similar remarks: and events of
the kind must have oceurred, in some shape, to almost every one.
Dr. Good relates a singular instance which happened to a friend of
his, who, amongst other branches of science, had deeply cultivated
that of music, of which he was passionately fond. He was a man
of irritable temperament, ardent mind, and most active and brilliant
imagination; and “was hence,” says Dr. Good," “ prepared by na-
ture for energetic and vivid ideas in his dreams.” one occa-
sion, during his sleep, he composed a very beautiful little ode, of
about six stanzas, and set the same to very agreeable music, the
impression of which was so firmly fixed in his memory, that, on
rising in the morning, he copied from his recollection both the music
and the poetry. :

In these cases, the will must direct, more or less, the intellectual
process. It is scarcely conceivable, that the train of reasoning
could go on so connectedly and effectively by association alone.
That the will can, in some degree, be kept awake, or in a condition
susceptible of being readily aroused, is shown by the facility with
which we awake at a determined hour, and exercise a degree of
watchfulness during sleep; as well as by the facts, previously men-
tioned, regarding the courier who sleeps on his horse, or the coach-
man on his box,

There is a kind of dreaming, in which the sleep is more com-
plete than during ordinary dreams; where the body has, conse-
quently, less capability of receiving impressions, but where the
will has a certain degree of power over the muscles of voluntary
motion. This is somnambulism or sleep-walking. During the con-
tinuance of this state, the individual can apparently see, hear, walk,
write, paint, speak, taste, smell, &c., and perform his usual avoca-
tions, yet remain so soundly asleep, that it is impossible to awake
him without making use of violence. Cases are on record, and of
an authentic nature, of individuals who have risen from bed asleep,
with their eyes closed, and have not only walked about the room or
house, zoing up or down stairs, finding their way readily and avoid-
ing obstacles, but have passed with safety through very dangerous
places, as windows, or on the roofs of houses. They have exe-
cuted, too, yet more difficult feats; such as dr:assmg ther_'nselves,

oing out of doors, lighting a fire, bathing, saddling and bridling a
orse, riding, composing verses, &c., and executing all the actions

* Book of Nature, loc. cit. See, also, Abercrombie, Inquiries concerning the Intellec.
tual Powers, Amer. Edit. p. 234, New York, 1832; Maecnish, Philosophy of Sleep,
Amer. Edit. p. 65, New York, 1834; and Elliotson’s Human Physiology, p. 615, Lond.
1840,
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f. Agents by which Sympathy is Accomplished.

The opinions of physiologists have, from time to time, rested
chiefly ;—on the membranes, the cellular tissue, the blood-vessels,
and the nerves ; whilst there have been some, who, in the difficulty
of the subject, have supposed sympathy to be devoid of all organic
connexion ; and others, again, have presumed, that all the parts, we
have mentioned, are concerned. The rapidity, however, with which
sympathies are evidenced, has led to the abandonment of all those
opinions ; and the generality of physiologists of the present day look
to the nervous system as the greal source and medium of communi-
cation of the different irradiations, by which distant organs are
supposed to react, in this manner, upon each other. The rapidity,
indeed, with which the various actions of the nervouvs system are
executed,—the apparent synchronism between the reception of an
impression on an organ of sense, and its perception by the brain, as
well as between the determination of the will and its effect upon a*
muscle,—naturally attracted the attention of physiologists to this
system as the instrument of sympathy. :

The modes, in which it is supposed to be accomplished, are :—
either by the parts that sympathize receiving ramifications from
the same nervous trunks, or from such as are united by nervous
anastomoses; or, by the nervous irradiations emanating from one
organ, proceeding to the brain, and being thence reflected to every
dependency of the system, but so that certain organs are more
modified by such reflection than others; hence, the distinction into
what have been termed direct sympathies and cerebral sympathies.

Of the direct sympathies we have already given some examples,
—as that between the mucous and muscular coats of the intestines;
and if our acquaintance with the precise distribution and connexion
of the various parts of the nervous system were more intimate, we
might perhaps explain many of the cases that are yct quite obscure
to us. The researches of Sir Charles Bell, regarding the nerves
concerned in respiration, have thrown light on those associations of
organs, which we notice in the active exercise of the respiratory
function. It has been elsewhere shown, that although the whole of
the nerves, composing his respiratory system, may not be apparently
in action during ordinary respiration, yet that when the function
has been greatly excited, the association becomes obvious; parts,
that are remote in situation, are combined in function, and all the
nerves that animate them, he conceives, arise from the same column
of the spine. The opinion of Boerhaave, Meckel, and some others
is, that all sympathies are accomplished in this direct manner. On
the other hand, Haller, Whytt, Georget, Broussais, Adelon, and
others, make the majority of sympathies to be produced through
the medium of the brain.  Bostock® indeed aflirins, that the facts,

» Elementary System of Physiology, 3d edit. 762, Lond. 1836.
VOL. IL. 48
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as it were, wasted muscles: and generally, although not always,
by a slender form; great vididness of sensation; and promptitude
and fickleness of resolution and judgment. This temperament is
frﬁquenlly combined with some others. The diseases, that are
chiefly incident to it, are of the hysterical and convulsive kind ; or
those to which the epithet nervous is usually appropriated. Voliaire

and Frederick the Great are given by Richerand® as examples of
this temperament.

Such are the temperaments, described by most writers. The
slightest altention to their reputed characteristics will show the im-
perfection of their definition and demarcation ; so imperfeet, indeed,
are they, that it is extremely rare for us to meet with an individual,
whom we could unhesitatingly refer to any one of them. They are
also susceptible of important modifications by climate, education,
&c., and may be so combined as to constitute innumerable shades,
The man of the strongest sanguine characteristics may, by misfor-
tune, assume all those that are looked vupon as the indexes of the.
melancholic or atrabilious; and the activity and impetuosity of the
bilious temperament, may, by slothful indulgence, be converted into
the lymphatic or phlegmatic. It is doubtful, and more than doubt-
ful, also, whether any of the mental characteristics, assigned to the
‘temperaments, are dependent upon them. The brain, we have else-
where seen, is the organ of the mental and moral manifestations;
and although we may look upon the temperaments as capable of
modifying its activity, they cannot probably aflect the degree of
perfection of the intellect ;—its strength being altogether dependent
upon cerebral conformation. It is even doubtful whether the tem-

raments can interfere with the activity of the cerebral functions.
fﬁ disease of the hepatic, gastric or other viscera we certainly see
a degree of mental depression and diminished power of the whole
nervous system ; but this is the effect of a morbid condition, and
“continues only so long as such morbid condition endures.  Nor is it
probable, that any predominance of the nutritive functions could
induce a permanent influence on the cerebral manifestations. What-
ever might be the effect for a while, the nervous system would
ultimately resume the ordinary action which befitted its primitive
organization. Similar reasons to those have induced the author’s
late friend, M. Georget,">—a young physician of great promise and
‘experience in mental affections, now no more,—to consider the
whole doctrine of the temperaments as a superstilion connected
with the humoral pathology, and to believe, that the brain alone,
amongst the organs, has the power, by reason of its predominance
or inferiority, to modify the whole economy. g

That a difference of organization exists in different individuals is
obvious; but that there is an arrangement of the nutritive organs or
apparatuses, which impresses upon individuals all those mental and

* Op. cit. ecxxxiii. b De la Physiologie du Systéme Nerveux, &e., Paris, 1821,






















































VARIETIES OF MANKIND. 589

the Caucasian race, near the original residence whence the epithet
is derived. It represents Jusuf Aguiah Efendi, formerly ambassa-
dor from the Porte to London.

The Caucasian race has been subdivided into several great na-

lions or families:—1. The Arabs, comprising the Arabs of the
desert or the Bedouins, the Hebrews, the Druses and other inhabi-
tants of Libanus, the Syrians, Chald=ans, Egyptians, Pheenicians,
Abyssinians, Moors, &c. 2. The Hindoos on the European side
of the Ganges ;—as the inhabitants of Bengal, of the coasts of Coro-
mandel and Malabar, the ancient Persians, &c. 8. The Scythians
and Ewropean Tartars, comprising also the Circassians, Georgians,
&c. 4. The Kelts, a dark-haired race, whose precise origin is un-
known, but presumed to be Indian. The descendants of this race
are the Gauls, Welsh, Rhatians, &ec. &e.; and, lastly, the Gaths,
a fair-haired race, the ancestors of the Germans, Dutch, Swedes,
Danes, &c.

That the time of the first peopling of the BEuropean countries
must have been very remote is exhibited by the fact, that at the
dawn of history, the whole of Europe, from the Don to the mouth
of the Tagus, was filled with nations of various physical characters
and languages, bearing striking marks of intermixture and modi-
fication. At this period, there were, in Europe, at least six great
nations. 1st. The Iberians with the Cantabri, in Spain, in a part of
Gaul, and on the coasts of the Mediterranean as far as Italy. 2dly.
The Kelts, in Gaul, in the British Isles, between the Danube and the
Alps, and in a partof Italy. 3dly. The Germani or Goths, between
the Rhine, the Danube and the Vistula. 4thly. The Thracians,
with the Mlyrians, in the southeast ol Europe, and in western Asia.
5thly. The Sclavi, in the north: and 6thly. The Fins in the north-
east. It is not improbable, that these different races migrated from
Asia in the above order—such, at least, is the theory of certain
historians and philologers, and there is some reason for adopting it.
They, who migrated first, would probably extend their wanderings
until they were arrested by some invincible obstacle, or until the
arrival of fresh tribes would drive them onwards farther and farther
towards the west. In this way, they would ultimately reach the
ocean, which would effectually arrest their farther progress, unless
towards the south and the north. The descendants of the ancient
Iberians do now actually occupy the west of Spain,—the residence
probably of their forefathers. _

Nearly about the same time, perhaps, as the Iberians undertook
their migration, the Kelts, a populous tribe, _m:grate!’i from some

art of Asia, and occupied a considerable portion of middle Europe.

o these succeeded the Goths, to the north, and the Thracians to the
south; whilst the Sclavi, the last of the Asiatic emigrants, wandered
still farther north. It is not easy to determine the precise link,

&' Anatomie Générale, p. 110, 2de édit. Paris, 1827 ; Dumeril, Zoologie Analytique,
;‘::!:’:, IE[TIIE‘; and Lawrcm:-lu*n Lectures on Physiology, &c. Lond, 1839,
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continent, where a slight sea-voyage, of not more than thirty-nine
miles, across Behring’s Straits, even in frail vessels, would be su(fi-
cient to transport the emigrants without much risk of misadventure;
and even this short voyage would be rendered unnecessary during
thiF ‘winter season, the strait being solidified into a continuous mass
of ice.

Europe probably received its inhabitants long before navigation
existed to any extent. Subsequently, when a coasting trade was
first established,—to which the enterprise of nations would necessa-
rily be limited in the first instance, until by improved vessels and a
better system of management they were enabled to brave the terrors
of the ocean, and undertake their adventurouns voyage of discovery,
—many of the coasts, especially of the Mediterranean, received
swarms of emigrants, a circumstance, which accounts for the
motley population, observable, at an early period, in these regions.
Carthage, we know, was settled by the Phenicians, and Southern
Italy and Spain, in this manner, received their Greek colonies.
Dr. Copland® has even expressed his belief in the view, that this
continent was visited * by Pheenician navigators, the greater part
of whom settled in it, particularly in Mexico; and that the imper-
fect navigation of that era prevented many of the adventurers, if
not all of them, from returning.” The notion is, however, altoge-
ther hypothetical.

The greatest difficulty has been,—to comprehend how the Cau-
casian and Ethiopian varieties could have originated {rom the same
source. The other varicties of mankind, if we exclude the negro,
could be referred, without much hesitaney, to the same primitive
stock,—the changes being caused by adventitious circumstances
operating for an immense period,—but it has seemed to many
naturalists impossible to suppose, that the characters of the negro
could, by any process, become converted into those of the Euro-
pean, or conversely.

The people of antediluvian times probably possessed but few
physical differences, constituting one large family, modified, perhaps,
to a certain extent, by circumstances, but not materially ; the two
antithetical races,—the white and the black,—first arising in post-
diluvian periods. If we adopt this view, the question, regardin
the difference of species between the white and the black, wjﬁ
require no agitation. But how are we to explain the essential dif-
ferences as to form and colour, which we notice amongst the
nations of the earth i

In the infancy of anthropology, it was asserted, that the white
races inhabit the cold and temperate regions of the earth, whilst the
tawny and darker races are situate under a more vertical sun.
Within certain limits, the sun is doubtless possessed of the power of
modifying the colour. The difference between one, who has been
for some time exposed to the rays of a tropical sun, and his brethren

* Notes to translation of Richerand’s Physiology.
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It may then, we think, be concluded, that the evidence in favour
of the colour of the negro, of the red man, or of the tawny, being
produced directly or indirectly by the solar rays, is insufhicient to
establish the point.  One important argument in the negative is the
fact, that in all cases, the children are Igmm fair, and would continue
s0, if’ not exposed to the degree of solar heat, which had produced
the change in their progenitors.’

In addition to the influence of temperature and climate, that of
food, and of different manners and customs has been frequently
invoked, but without any precise results being deduced. The effect
of difference in manners and customs is shown in the results of do-
mestication on animals,—as in the case of the wild and the disciplined
horse; of the bison and the ox,—which last is regarded as the bison
in a state of tameness. The precise cause of such modification we
know not. Itis not confined to the animal, but is signally evidenced
in the vegetable. The flower of the forest, when received into the

arterre and carefully nurtured, will develope itself in such a manner
as to be with difficulty recognizable. The change seems to be pro-
duced by variation of climate and nutrition, but in what precise
manner we know not.

The powerful modifying influence of locality on the developement
of the moral and physical powers has been more than once referred
to. Perhaps the most remarkable examples are met with at the
base of lofty mountains, particularly of the Alps, and in some of the
unhealthy districts of France especially. One of these is cretinism,
a singular case of malformation, with which we are happily unac-
quainted in the United States.

This is a state of idioey, which is remarkable in its subjects being
alwavs more or less deformed, and in its appearing to originate from
local influences. The crétin has every characteristic of the idiot;
and, in addition, is often distinguished by a large géitre or swelling
of the thyroid gland; by soft, flabby flesh; and by shrivelled, yellowish,
or pale and cadaverous skin, covered, at times, with filthy cutaneous
eruptions. The tongue is thick and pendant; the eyelids large and
projecting ; the eyes gummy, red and prominent; the nose flat; the
mouth gaping and drivelling; the face pufly, and at times, violet-
coloured, and the lower jaw elongated. In several, the forehead is
broad inferiorly, and flattened and retreating above, giving the cra-
nium the shape of a cone rounded towards its smaller extremity.
The stature of the eretin is generally small, scarcely ever exceedmﬁ
four feet and a few inches: the limbs are frequently malfprmed, an
almost always keptin a state of flexion. All the cretins are not
affected with gbitre. Some have large and short, whilst others have
thin, and long necks. Like lh‘e idiot, th:a cretin does not generally
live long, scarcely ever surviving the thirtieth year.

Authors have differed in opinion as to the causes of this deplorable
condition. Itis observed almost exclusively in the deep and narrow

s Fletcher’s Rudiments of Physiology, part iii. p. 69, Edinb. 1837.
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The fluidity of the blood, whilst circulating in the vessels, has been
regarded asan additional evidence of its vitality. It is obvious, that
such fluidity is indispensable, seeing that it has to eirculate through
the minute vessels of the capillary system, and that the slightest
coagulum, forming in them, would lead to morbid derangements.
Yet the blood is peculiarly liable to become solid by its constitution,
and whenever it is removed from its vessels it coagulates. This is
not owing simply to the cessation of its circulation, for if it be kept
at the same temperature as in the living body, and be made to cir-
culate with equal rapidity through a dead tube, it equally becomes
" solid. The cause, consequently, that maintains its fluidity, 1s the vital
agency; or, as J. Miiller remarks, the proper combination of its
elements is maintained so long only as the blood is under the
influence of living surfaces,—that is, of the vessels. The experi-
ments of Shrioder van der Kolk® show, that coagulation takes place -
with extraordinary rapidity after the brain and spinal marrow have
been broken down: even in a few minutes after the operation, coagula
were found in the great vessels. Mayer observed, that after the
application of a ligature to the pneumogastric nerve the blood
coagulated in the vessels and death was thus produced. Sir Astley
Cooper, on repeating the experiment, found that the conversion of
venous into arterial blood in the lungs was prevented. Of four
experiments, however, which were perf%rmed under the direction of
J. Miller,>—two on dogs and two on rabbits—although the animals
were examined immew%ialel_v after death, which resulted from the
ligature of the pneumogastrics, in two cases only was a small
coagulum, of the size of a pea, discovered in the left side of the
heart—none in the pulmonary vessels.

Another argument in favour of the vitality of the blood is drawn
from the facts connected with its coagulation,—facts, which show,
that the processis but little influenced by physical agents, and which
have induced Magendie to infer,—with manr other physiologists,
who are but little disposed to invoke the vital agency,—* that the
coagulation of the blood cannot be ascribed to any physicalinfluence,
but must be esteemed essentially vital, and as affording a demon-
strative proof that the blood is endowed with life.” It has, indeed,
been attempted to show, that there are certain phenomena, which
demonstrate that the vitality of this fluid increases or diminishes
with the vitality of other parts of the body. When blood is drawn
from a vessel it does not instantly coagulate or die; and, by
observing the length of time consumed in the process, it _has been
thought, that we might, in some measure, be able to estimate the
degree of vital energy it possesses. In diseases, where the vital
action is exalted,—as in inflammation,—the blood is found to coagu-
late much more slowly than in a state of health, and the coagula-

- t. de Sanguin. Coagulat. Groning, 1820 ; and Diss. sist. Sanguin. Coagulat,
Gml:'zl.:r;:n{g;ﬂ; ilm, . Mulle:%. Handbuch, u. 5. w., and Baly’s translat. p. 97, E;nd.

IEEEEI']I. cit. p. 98. e Précie de Physiologie, 2de édit. ii. 234, Paris, 1825,
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Blood, to the amount of about a pint and a half, was taken from the
arm of a female labouring under fever. A portion of this, received
into a cup on its first eflusion, remained fluid seven minutes; a simi-
lar quantity, taken immediately before tying up the arm, was coagu-
lated in three minutes and thirty seconds. Of blood, taken as in the
last experiment, from the arm of a man, the first portion began to
coagulate in seven minutes; the last in four. The vitality of the
system, and with it the vitality of the blood, heing diminished by
each successive abstraction of that fluid, it coagulated or died sooner
and sooner in proportion as it was previously more and more en-
feebled.» .

It is proper to observe, however, that the blood may remain fluid
in the vessels and coagulate when removed from them, long after
the death of the body. In a case observed by the author, it flowed
freely from the vessels of the brain and coagulated fifteen hours
after the total cessation of respiration and circulation ;* and many
such cases have been observed by others® They would seem to
show, that the phenomenon of coagulation is wholly physical in
its nature.? .

But granting that some of the above and other arguments lead to
a beliel in the vitality of the blood, they are equally favourable,—
many of them at least,—to the life of the chyle, which, we have
seen, accurately resembles the blood in every property, except in
that of coloration ; and if we admit the blood to be possessed of life,
a question arises, respecting the part at which the nutritive sub-
stances, taken into the system, become converted into the nature
of the being they are destined to nourish, and receive the principle
of life. This must be either through the admixture of the fluids
poured out from the supra-diaphragmatic portions of the alimentary
canal, with those of the stomach or small intestine, or owing to the
mysterious and inappreciable agency of the chyliferous radicles
themselves, which separate the same fluid, chyle, from every sub-
stance that may be submitted to their action.

A reference to what has been said, on these topics, under the
heads of Digestion and Absorption, will lead to the opinion, that n6
vitalizing influence is exerted on the food in the stomach and intes-
tines, and therefore that the infusion of vitality—if the expression
may be allowed—must take place in the chyliferous or sanguiferous
vessels. As to the mode in which the blood obtains its vitality,
great doubt must necessarily exist. Ttta general opinion, perhaps,
is, that it is obtained from the organic nerves, distributed to the
inner coats of the vessels, and this idea is confirmed by an experi-

* Spo, on this subject, Fletcher's Rudiments of Physiology, part. || a. p. 45, Edinb.
lﬁﬂfi*hng::dl, I.;rﬂ:}iilv, Géner, de Med, Nov. 1840; or Encycl. des Sciences Méd,, Dee.
1840, p. 248; and Ancell, Lancet, Oct. 36, p. 145, and Dec, 21, 1839, p. 460,

b Proceedings of the American Philua;phic:;l E-a{i:ﬂﬂy, for May, June, and July, 1840,

: and Amer. Med. Intelligencer, Aug. 1, 700
N ?}Iﬂ D:?_f, IE:eu;ﬂhm Plljl'sifl?}gicﬂl ang Anatomical, ii. 190, Lond. 1839 ; or Dun.
glison’s Amer. Med. Lib. Edit, Philad, 1840 _ o :

d It was repeatedly noticed by Profissor 3. Jackson, in those who died in Philadel-
phia of the yellow fever of 1820,
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it becomes the sleep of death,—the elasticity of the organs being
insuflicient to throw off the oppression and resume their functions.
At “Ehﬂf limes, a slight febrile irritation will be the prelude to dis-
solution, _The great characteristic of this kind of death—as peinted
out by Bichat in one of the best of his excellent productions®—is,
that animal life terminates long before organic life. Death fakes
place in detail,—the animal functions, which connect the aged with
the objects around him being annihilated, long before those that
are concerned in his nutrition. Death, in other words, takes place
from the circumference towards the centre, whilst in accidental or
premature death, the annihilation of the functions begins in the
centre and extends to the circumference. As vitality gradually
recedes, in the aged, from the exterior, one of the great centres
of vitality—brain, heart or lungs—stops for an instant. The
powers are insulficient to restore the action, and total death neces-
sarily ensues,

It has been an interesting inquiry with physiologists to deter-
mine the cause of death, thus naturally oceurring. Opinions have
been various, but such causes as affect the three great vital fune-
tions seem to be most entitled to consideration. These have been
supposed to be ;—First, ossification of the arteries, occasioning an
obstacle to the free circulation of blood in the parts; Secondly, ossi-
fication of the cartilages of the ribs, and diminution of the capil-
lary system of the lungs, preventing sanguification; and Thirdly,
shrivelling and graduaf induration of the nervous system, render-
ing it ultimately unfit for innervation, &e. These are the physical
circumstances or changes, which may give occasion to the final
cessation of the vital phenomena; but, after all, the difficulty re-
mains,—and one that is insolvable,—to explain the cause why
these changes themselves occur in the organs essential to vitality.
We say it is insolvable, for, until we have learned the nature of
life, which seems far beyond our comprehension in the present
state of our knowledge, it is obviously impracticable to understand
the phenomena that arise from its gradual declension and final
extinetion.

This kind of death, produced by the gradual declension of the
powers of life, is regarded, by Dr. W. Philip," as only the last
sleep, characterized by no pccu‘lmnt}r. in which the powers, partly
from their own decay, and partly from the lessened sensibility in-
creasing the difficulty of restoring the sensitive system, become
incapable of the office,-and the individual, therefore, wakes no
more. We have before remarked, that there appears to us to be
a difference between sleep and death, although they may trend
closely on the confines of each other.® byt e

It is not commeon, however, for death to oceur in this quiet and

hes Physiologiques sur la Vie et la Mort, Paris, 1800.
:' %ﬁflﬁ;ﬁh?:al 'ﬂ-mﬁlﬂm for 1834 ; and an Inquiry into the Nature of Sleep and
Death, p. 166, Lond. 1834.
¢ See page 533 of this volume.
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and from disease,—the indications of the fatal event become more
and more apparent. The speech grows embarrassed; the ideas
are incoherent; the hands, ip raised by the effort of the will, fall
inertly into their former position; the laboured respiration occasions
insuflicient oxygenation of the blood, and the distress excites an
attempt at respiration, which the debility renders nearly ineffectual ;
distressing yawnings, and gaspings occur to remedy the defective
pulmonary action, and the whole respiratory system is in forcible
and agitated motion,—the teeth, at times, gnashing, and convulsive
contractions occurring at the corners of the mouth. The heart
becomes gradually unable to propel the blood with the necessary
force into the arteries, so that the fluid ceases to reach the extremi-
ties of the body—the hands, feet, nose and ears—which grow cold,
and a cold clammy moisture onzes from the vessels. In experiments
on animals, the blood is found to be gradually driven no farther than
to the feet; then to the groin: aflerwards, it reaches only to the
kidneys, and a kind of reﬁux occurs through the space along which
it had previously been urged forwards. The flux and reflux now
reach no farther than the diaphragm, and gradually retreat, until
the blood flows back upon the heart itself, which now stops for a
time, and then makes an effort to free itself from the contained fluid.
The heart’s action and respiration are imperfecily performed for a
few times at irregular intervals, till at length the contractility of the
organ is entirely gone. Respiration ceases by a strong expulsion
of air from the chest,—often accompanied with a sigh or a groan,
and probably arising, partly from the relaxation of the inspiratory
muscles, and still more from tie elasticity of the cartilages of the
ribs. Hence it is that, in common language, to expire is synonymous
with to die.

In cases of sudden death, the heart may continue to beat for a
time after innervation and respiration have ceased. Under such
circumstances, the left ventricle dies first, the obstruction to respira-
tion cutting off its supply of blood.

For some time immediately preceding dissolution, there is usually
a peculiar mixed expression of countenance,—a comppund of appa-
rent mental and corporeal suflering,—which has given occasion
to its being called the agony. It is characterized by facial indica-
tions, which were first well described by Hippocrates, and from him
called Facies Hippocratica. The nose is pinched, the eyes are
sunken, the tEmpr:::s hollow, the ears cold and retracted, the skin of
the forehead tense, the lips pendent, relaxed and cold, &c. The
eye, during this condition, especially when dissolution approaches,
is fixed and slightly elevated, being kept in that position, according
to Sir Charles Bell, by the power of the brain over the voluntary
muscles of the eye being lost, and the organ being given up to the
action of the oblique, which he considers to be involuntary muscles.

"The word “agony,” applied to this condition, in many languages
means a violent contest or strife, but its acceptation has been
extended so as to embrace what have been termed the *pangs of




























































