The elements of physiology : containing an explanation of the functions of
the human body; in which the modern improvements in chemistry,
galvanism, and other sciences, are applied to explain the actions of the
animal economy / translated from the French of A. Richerand ... by Robert
Kerrison.

Contributors

Richerand, A. 1779-1840.

Kerrison, Robert Masters, 17767-1847.
Physical Society (Guy's Hospital)
King's College London

Publication/Creation
London : John Murray, 1803.

Persistent URL
https://wellcomecollection.org/works/ccg2fjmt

License and attribution

This material has been provided by This material has been provided by King's
College London. The original may be consulted at King’s College London.
where the originals may be consulted.

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection
London NW1 2BE UK

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/













A

4

T
T.

5"]'-
-1

















































































































































































































































ON ‘DIGESTION, 67

by attributing to one cause ‘only, as heat, fﬂrmmtﬂtiﬁﬂ:
jputrefaction, trituration, maceration, and the gastric juice,
that which is the aggregate result of all those causes
united. e

The aliment remains a greater or less time in the stomach,
agreeably to the facility or difficulty of the necessary changes
taking place. Gosse, of Geneva, has proved on himself, that
the animal and vegetable fibre, the white of an egg hniled,;
white and tendinous parts, paste kneaded with butter, se-
baceous substances, and those things which are not fer-
mented or very little fermentative, make greater resistance
to the gastric juice than the gelatinous parts of vegetables
and animals, fermented bread, &c. ; that the latter class of
substances require only an hour for their complete dissolu-
tion, while the digestion of the former was not completed
at the end of several hours. )
" During the time of digestion, both orifices of the stomach
are closed ; no gas, disengaged from the aliment, ascends
through the cesophagus, unless in cases of bad digestion :
slicht chills are felt § the pulse becomes quicker and stronger,
and the powers of life seem diminished in some organs,
to be carried to the seat of the digestive process. The pa-
rietes of the stomach soon begin to act their circular fibres
contract in different parts of its extent: these peristaltic
oscillations, at first vague and uncertain, become more re-
gular, and are directed from above downwards, from left
to right, that is, from the cardia towards the pylorus; its
longitudinal fibres also contract, and thus approximate both
terminations. In these different motions the stomach be-
comes parallel with the pylorus, and the angle formed by
the duodenum is almost totally obliterated, which renders
the passage of food easier. It has been remarked, that di-
gestion proceeds better during sleep, when we lie on the
right side than on the left, and thjs difference has been at-
iy F 2 tributed













ON DIGESTION, 7t

mentary matter, and prolong its abode, that it may remain
Ionger subject to the action of these fluids.

The duodenum, in fact, is almost entirely out of the
peritoneum, which is a serous membrane, and, like all those
which are expanded on the internal surface of large cavities,
and reflected over the viscera contained in them, possesses
very little power of extension, and does not seem to distend
when these viscera dilate, except by the unfolding of its
numerous duplicatures. The duodenum, attached by a
loose cellular structure to the posterior part of the abdomen,
can dilate so as to equal the stomach in magnitude, as we
often see on opening subjects; the curvatures it makes are
relative to the contigtious organs, and are almost invariably
alike; finally, numberless valves, projecting from its inter-
nal membrane, increase friction, and at the same time
giving a greater extent of surface, they permit a consider~
able number of lymphatic vessels to arise, which are des-
tined to absorb the chyle, separated from the excrementi-
tious part of our food in the duodenum, by the action of
Juices poured into it by the ductus communis choledochus,
‘or junction of the excretory ducts of the liver and pancreas.

 Concerning the Bile, and Organs that serve for its Secretion.

xv. The bile is a viscous liquid, bitter, of a yellowish
colour, containing a great quantity of water, some albumen
which 1s the causc of its viscidity, an oil, to which is joined
the colouring, bitter principle, some soda, to which it owes
its property of turning blue vegetable substances green,
Iiphusphates, carbonates, muriate of soda, phosphate of lime
'and ammoniac, and, according to some, oxyd of iron, and
Ia kind of saccharine substance, analogous to sugar of milk.
The biliary fluid, considered by the ancients as a kind of

nimal soap, useful to induce a more intimate union of
imentary matter, by combining its aqueous and oleaginous

II ' F 4 particles,.











































ON DIGESTION. &

fers and emulgent veins, This free communication be-
‘tween the arteries, veins, and excretory duct of the kidnies,
'shews the rapidity of the passage of the blood through these
organs, the compact texture of which only admits of mode-
rate dilatation ; and the possibility of a sort of filtration of
the urinary liquid, the secretion of which would only be a
geries of chemical or mechanical alterations the blood un-
«dergoes in passing through small vesgels, the diameter of
‘which suffers a progressive decrease. This was, at leas§
‘the opinion of Ruysch, whose system on the exact structure.
of our organs, and the immediate communication of blood-
vessels with the excretory ducts, was chiefly established
on demonstration from his fine injections thrown into the
renal arteries. ' |
The kidnies have a more obtuse sensibility, and not such
energetic activity as other glands possess; vital action is
‘less concerned in the seeretion they carry on, and their
Afunctions more easily fall under chemical and hydraulic
explanations. v by
xx1. If, in fact, we wished to apply the fundamental
Jaws on the mechanism of secretions to the urinary organs
(3ee the chapter on Secretions), we should soon discover
that these organs are not rigorously under their influence.
Of all animal fluids, the urine is that which presents the
‘most numerous and most variable qualities; not only do
extranequs substances manifest themselves, affect an alter-
ation, and even a change in its composition; other liquids
can be Il‘lixﬂd," and render it difficult to be distinguished.
Thus, investigators, worthy of our confidence, have disco-
wered in the urine, bile, fat, milk, blood, pus, as may be
easily-seen in reading the great Physiology of Haller, where
#hese facts are collected together, -~ The kidnies, therefore,
have a less active degree of sensibility than other secretory
glands ; they feel less, if I may be permitted to use the
G 3 | expression,






ON DIGESTTON. 87

~ The liquor contained in the wurinary ducts is crude and
imperfect; its principles are ill combined, as may be easily
seen by compressing the tubular structure of the kidnies in
a dead subject. It is perfected in passing through these
ducts, acquires all the qualities which constitute urine,
drains to the surface of the mamillary processes, and flows
into the membranous calices by which the obtuse termina-
tions of these conical tubes are surrounded. These united
calices form the pelvis or expanded part of the ureters, which
are membranous canals through which the urine continually
descends into the bladder ; it passes down by its own gra-
vity, and particularly by the action of the parictes of the
ureters, which only possess a certain degree of contractibi-
lity. To these essential causes, we may add the continual
‘pulsation of the renal arteries, behind which the pelvis of
the kidney is situated ; also the action of the iliac arteries,
‘before which pass the ureters just before they enter the
cavity of the pelvis; the alternate pressure of the viscera of
the abdomen, in the motions of respiration; the shaking
that arises from bodily exereises, as riding, walking, run-
ning, &c. &c.; the pressure of columns of fluid near the
kidnies; and the want of resistance on the side of the
biadder.

~ xx11. The urine continually enters, drop by drop, into
the bladder, separates its parictes, without producing any
perceptible impression, as they are accustomed to its pre-
sence. In order for the urine to accumulate in this mus-
cular membranous sac, situated out of the peritoneum in
the cavity of the pelvis, behind the ossa pubis, above which
it is not raised in adults, except in cases of very great reple-
tion, it should neither flow out through the urethra, nor
back into the kidnies by the ureters. This retrocession is
-ﬂbwﬂtﬂd by the oblique insertion of these canals, which
ﬁnas some distance between the muscular and mucous coat

G 4 g of
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ON THE CIRCULATION: ' 129

?’l\’! force, regularity, gqgﬁlity of its mations, contrasted with
its weakuess, inequality, irregularity, and intermission, enable
s to form a judgmient of the kind and magnitude of a dis-
ease, of the powers of nature to effect a cure, of the organ
pmiﬁﬂﬁtly affected, of the timt_e: of‘ period of the complaint,
&c. No person has employed himself more successfully
than Bordeu, on the doctrine of the pulse, considered in
these points of view; his modifications indicative of the
periods of disease, establish, in the opinion of this celebra-
ted physician, as may be scen in his Recherches sur le Pouls
par Rapport aui Crises, the pulse of crudity, of irritation,
and of coction. Certain general characters indicate whether
the affection occupy a part situated above or below the dia-
phragm ; and from this is formed the distinction of superior
and inferior pulses ; and, lastly, peculiar characters denote
the injury of each individual organ which constitutes the
nasal, guttural, pectoral, stomachic, hepatic, intestinal,
‘renal, uterine pulses, &c.

XL1v. At the instant the left ventricle contracts to propel
the blood into the aorta, the sigmoid valves of this artery
are elevated, and applied to its parietes without closing the
orifice of the coronary arteries, which are situated above
their loose edge, so that the blood passes into them at the
game time as into the other vessels. When the ventricle
ceases to contract, the aorta reacts on the blood E’ilating it,
and would return it into the ventricle if the valves did
not suddenly descend o form an insurmountable obstacle,
and become the basis of suppert for the action of all the
Jarteries: the small guantity of blood found below the valves
Jat the instant they descend is the only part which flows
back towards the heart, and is returned into the ventricle.
Although the velocity of the blood flowing into the aorta
3s only been estimated at about eight inches in a second,
the pulsatory motion is perceptible in every artery of a cer-
K _ taip









































































ON RESPIRATION. 153

'han there exists between the same fluid in the extremities
»f the veins, and in their large trunks near the right auricle. -
The blood flowing in small veins very much resembles that
bf the arteries ; and often in a copious bleeding the colour
»f the blood, at first very dark, becomes gradually paler, so
!;Im towards the end of the operation, the blood which
dows exhibits the qualities of that in the arteries, a pheno-
on well known to the English author just quoted, and
hich is occasioned by rendering a more easy and direct
age of the blood from the arteries into the veins, by
mptying the venous system. This observation clearly re-
utes Bellini’s assertion : according to his doctrine, the blood
‘hat flows from a wounded vein forms a double stream,
which passes out of the onifice. This opinion is embraced
by most respectable physiologists, as Haller and Spallan-
.ani, who support it with experiments made on the vessels
of animals of cold blood, or veins destitute of valves. In a
sleeding at the flexure of the arm, the blood cannot come
that part of the vein above the puncture; the valves
»ppose an insurmountable obstacle to its retrogradation :
lhus we perfectly distinguish the red blaod coming from the
ferior part, from the small quantity of black blood that
lows from the superior part, poured into the vein by those
reins which are situated in the space between the incision
ind the nearest valve,

| In traversing the parts in which the arteries are distri-
uted, the blood, revivified in its passage through the lungs,
ceording to the expression of Fourcroy, reconstitué pour une
Ouvelle vie, then loses its oxygen and caloric: its affinity
0 the latter diminishes in proportion as the oxygen, by
ombining with the hydrogen and carbon, causes it to
'eturn into the state of venous blood.

‘This theory of the disoxygenation of blood, in passing
rough sanguiferous vesscls, acquires a new degree of pro-
bability
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266 ; ON SENSATIONS.

take place in the nervous and sensible system. Many pere.
sons enjoy repose amidst confused noise, which at first pre-
vented them from obtaining it. A person who has a fixed:
and, usual hour of awaking, does daily awake at that
hour, whatever necessity he may have of sleepmg longer:
this act is also under the power of volition; in order

rouse at any given hour it is only o to will it withs |
resolution.

Dreaming, Somnamlulism.

cxvir. Although sleep implies the present repose of the
organs of sensation and of motion, some of these urga-mi
may continue in their activity, which establishes interme-
diate states between sleep and waking, real mixed situations:
that have various degrees of relation to one or the other

~ state. Let us suppose, for example, that the imagination.
may reproduce in the brain sensations which it has formtr]y
experienced, the intellect labours, associates, and combines
ideas dissimilar, although sometimes natural, produces
strange and ridiculous monsters, causes us to feel joy, hope
sorrow, surprise, or fear; and all these ideas, all these pas:
sions, represent themselves when we are awake, leave a re-
membrance more or less exact, which does not permit us to
doubt but that the brain has, in reality, acted during the
quiescence of the senses and organs of motion: the name
of dreams has been given to these phenomena. Sometimes.
we speak when dreaming, and this state has a greater afini
to watching, since the action of the brain is joiped to that
of the voice and speech. In fact, all the relative functions
may be exerted except the external senses. The brain
merely acts and determines the action of the organs of mo-
tion of the voice and speech in consequence of anterior im-
pressions ; and this state, which only differs. from sleep by
the activity of the senses, is called somham/{ulism. 1

Surpﬂmng ;
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308 ox Motiox,

organs, and by reflecting on the difference of their prorpemeaj
each fibre has a power of contracting itself on the blood con-
veyed to them by arteries, and on the fluid carried from the
brain by the means of nerves. A cellular sheath surround
these fibrils (and perhaps the nerves and vessels terminate in
its structure), others unite them together; they are again
separated by coverings into fasciculi: these united in the
same manner form larger or smaller packets, and from the
assemblage of the latter result the body of muscles. Fat
is seldom collected in the cellular structure that maintaing
an union bttwem the smallest fasciculi: it is accumulated
in a small quantlt}r in the interstices of more considerable
packets ; but it is more abundant surrounding the muscle
itself. A lymphatic and aqueous vapour fills these little
@lls, maintains the flexibility of the texture, and favours the
~_action of the organ, which a more vlsmd humour would have,_
Impeded '
The generality of muscles terminate in rounded bodies of
a shining whiteness, partaking of the red colour of muscle,
into the substance of which one of the extremities extends,
while the other extremity is attached to bones, and seems
to be confounded with the periosteam covering them,
though these tendons (a name given to those bodies in which:
muscles terminate) are perfeetly distinct from it. The ten-
dons are formed by an assembluga of longitudinal and paral-
lel fibres; their structure is more compact than that of
muscles; they are harder, and neither visibly receive nerves
nor apparent vessels: they cunsequeﬁﬂy have only a weak
degreé of life, and therefore often rupture by the contractile
efforts of the muscles. Muscular fibres are attached to the
surface of tendinous parts without being continued with
the filaments 'fﬂrming the latter; they are arranged in a
different manner, and are inserted by angles more or less

obtuse. :
Tendons,












3I2 \ ON MOTION.

greater motions : those birds also which are obliged to sup- -
port themselves in the air by rapid and strong exertions,
have a more considerable share of respiration. Wrrestlers;
who astonish us by the development of their muscular
organs, and the vast efforts of which they are ca;pa.b]e,j have
avery large thorax, a strong voice, and capacious Jungs,

I never saw a very strong man who had not broad
shoulders, which indicates a great extent of the
cavity of respiration: if there gbe individuals who
seem to deviate from this general law, it is because
they have augmented the natural power of their
muscles by frequent exercise and a laborious life. |
This increase is seldom universal, but mostly con-
fined to certain parts that have been more particu-
larly exerted—the arms, legs, or shoulders.

Persons that run consume a great quantity of the principle
of motion, and are accustomed to pant, thatis, to breathe
with unusual rapidity, in order to oxydate as much as pos-
sible the blood which is to maintain the contractions neces-

sary for running.

. The Preponderance of the Flexor over the Extensor Muscles.

cxxiir. The extensor muscles are \generai]y weaker than
the flexors : thus the most natural situation, that in which
all the powers maintain a just equilibrium ; that which our
members take during sleep, when volition ceases to deter-
mine the vital influx to the muscles subject to its influence ;
that which we preserve the longest time without fatigue,
is a middle state between flexion and extension, a true semi=

flexion,

The theory of the preponderance of the flexor over the
extensor muscles belongs to me exclusively; I first
promulgated it in the collection of Memoirs of the

Medical Society of Paris for the 7th year of the
republic (1799). e
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bulk w1thﬂut augmenting their power. This prupcrl}r :
always relative to the number of fleshy fibres that enter inta
their composition ; nature, therefore, has multiplied these
fibres in muscles that have to overcome powerful resistances;
and to prevent this increase from giving the limbs too much
bulk, they are rendered shorter by approximating t it
points of insertion, which are always on extensive surfaces,
whether aponeurotic or osseous. We may, in general,
form a judgment of the power of a muscle by the extent o
surface to which its fleshy fibres are attached ; thus the gas
trocnemii and soleus have short, compact fibres, running
obliquely between two large aponeuroses.
If the force with which a muscle contracts s in a dired
ratio to the number of its fibres, the degree of contraction o
which it is susceptible, and consequently the extent of motion
that it can effect on the limb, is relative to the length of the
same fibres : thus the sartorius, which has the longest fibres
of any muscle in the body, possesses the most extensive
contraction, and performs the most considerable motion of
the leg. The precise limits of contraction in each particus
Tar muscular fibre cannot be assigned ; for though the genes
rality of the long muscles of the extremities only diminish
third of their lengt.h in contraction, the circular fibres of thi
stomach, which, in the state of extreme dilatation of thi
- organ, form circles of near a foot in diameter, can contrad
themselves to such a degree when it has remained long
empty, as to form a ring that is only one inch in cir;
eumference. In these cases of extreme clongation and cond
striction, is it the molecule, a series of which forms the
muscular fibril, or the substance constituting the bond of
union, that undergoes the change? or do both, at the same
time, participate in the alteration?
‘Whatever may be the power of muscles, a great part o

this power is rendered uscless by the unfavourable I:]]Spl:lﬁ
rla-:







320 ON MOTION.

weight to be raised, or resistance to be overcome, and to
the fixed point, to which its opposite extremity is attach 1. l
If the muscles were exactly parallel to the bones, the 2
could not move them in any sense; nature, therefore, h: _'
corrected the parallelism as much as possible, as we_sh'
see in the bony system, by separating the tendons of t '5'1
smaller line of direction of the bones, and by augmenti
the angles under which they are inserted, whether situated
in the passage of bones which alter their direction, as in
the rotula and all the sesamoid bones; or, to produce th
same effect, she may have made the articulating extremitie
of bones larger than their centre, or formed pullies on which}
the tendons or muscles themselves are reflected, as in
palate, obturatores interni, &c, : |
Nature, therefore, has not so much neglected mecha
nical advantages as might have been considered from a su-
perficial examination of the organs of motion; and if we
reflect, that, in different conditions of life, we have less
occasion fer force than agility, that force could be aug-
mented by the multiplication of fibres, while to acquirt
celerity no means but the mechanical application of various
kinds of levers could be used ; and that it was necessary fo
the muscles to cover the bones to constitute the most advar
tageous form of our limbs ; it will be admitted that nature
by frequently sacrificing force to celerity, bas conciliated a
much as possible these discordant powers.
That which is-called a fixed point in the action of mus
cular organs does not always deserve that name; therefore
_although it may be justly said that the generality of muscle
of the thigh have their fixed point in the bones of the pelvis
to which their superior extremities are attached, and tha
they move the femur on the bones of the ilium, which art
Jess moveable than they; yet when the thigh is fixed b

‘the action of other muscles, these move the pelvis on th
-3"'.5;';,;."" : thigh
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356 . ON MOTION,

have placed at the beginning of a Memoir, called Disserfa-
tion anatomico-chirurgicale sur les Fractures du Col du Fe-
mur, Paris, An 7.) ' |

The inferior extremities, when their bones are covered by
the soft parts, present the appearance of a cone or reversed
pyramid, which, at first, scems contrary to the intention
of nature; but if the osseous parts be divested of the sur-
rounding fleshy portions, it will be perceived that these
solid supports form a pyramid, the base of which is con-
stituted by the feet, and diminishes in ascending from the
leg, composed of two bones, to the thigh, which contains
only one,

If we investigate the utility of the inferior extremities,
being formed by several detached pieces, it will be found
that they are, on such account, more solid than if they had
been of one bone; since, from a theorem demonstrated by
Buler (Methodus inveniendi Lineas curvas), two colamnz of
the same substance and diameter have solidity in an inverse
ratio of the squares of their height 3 that is, of two columns
of equal substance and diameter, but of different altitude,
~ the shorter is stronger.

Thus has nature multiplied these columns in the extre-
mities of quadrupeds by raising the heel and differen
parts of the foor, the bones of which haye been
lengthened to form so many secondary legs.  Thes:
numerous columns, placed one above the other, ar
alternately inclined, and habitually bent in quadru-

eds 5wif¥nf foot, and in those which jump, as th
Eara and squirrel ; while in the ox, and more parti-
cularly the elephant, they are all on the same verti
“cal line; so that the enormous mass of the latter o
these animals is supported on four pillars, the com
ponent parts of which admit of so small a degree
motion on each other, that St. Bazile has fallen into
the error of Pliny, /Elian, and several authors o
antiquity, who affirm that there.are no articulation
in the legs of these monstrous animals. Th
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374 ON THE VOICE AND SPEECH,

speech; they still prescrve the voice or the faculties of utter-
ing sounds, and may even articulaté them by mechanically
adjusting those parts of the tﬂﬂgue, lips, or palate, the
defect of which had impeded pronunciation. |

This is not the case in dumbness from birth. Very often
these parts of the mouth do not present any state of mal-
formation, and still the infant will not be able to speak :
such is the fact in a boy about three years and a haif old,
that was brought for me to perform the operation of dividing
the frenum of the tongue. Sometimes, however, the tongue
adheres too firmly to the inferior parietes of the mouth, be-
cause the internal membrane of this cavity is reflected over
its superior surface before it has passed to the line of division
on its inferior surface: in other subjects the edges of the
tongue adhere to the gums.

It has happened that the tongue may have been paralytic :
such was the ease of the son of Creesus, the surprising his-
tory of which is related by Herodotus,

In those who are deaf and dumb from birth, the dumb-
ness has deafness always as its canse : this is, at least, agree-
able to the constant observation of Sicard on the great num-
ber of pupils committed to his charge, which has induced
him to affirm that the absence of speeeh in themr does not
so much deserve the name of dumbness as of silence. Tt is
to be entirely attributed to the absolute ignorance of sounds,
and of their representative value in letters of the alphabet.
The organs of the voice offer no visible'tréces of injury ;
they are very apt in themselves to fulfil the uses for which
nature has destined them, but they remain in a state of in-
action, because the deaf infant is not conscious that he has

the means of communicating his thoughts, ;
It is from this ingenious theory that M, Sicard has per-
fected the artifieial alphabet of Peirere, by the assistance of

which he has been able to succeed in causing deaf and dumb

persons
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CHAPTER X.

GENERATION.

wa Dfﬁmm of Sexes.

cxtir. Tne functions which constitute the object of th
chapter are not necessary for the life of the individual ;
without them the human race would soon perish if deprwe
of the faculty of repmducmg itself. These functions pre=
servative of the species are intrusted to two orders of organs
belonging to both sexes, of which they form the principal,
but not the only difference.

Woman, in fact, not only differs from man in her geni-
tal organs, but also by a shorter stature, a delicacy of orga-
nization, and a predominancy of the lymphatic and cellular
systems that obliterate the prhjectiun of muscles, and invest
all her limbs with those rounded and graceful forms, of
which the Venus de Medicis is an inimitable model. She
is likewise distinguished by a more lively sensibility, joined
to less strength and greater mobility : her skeleton even pre-
sents differences sufficiently obvious to render it distinguish-

able from that of man; the asperities of bones are much
less marked, the clavicle is less curved, the thorax sherter

and wider, the sternum shorter and broader; the pelvis
larger, the thigh bones more oblique, &c.

Compare the fine plates of Albinus and Scemmering
of the male and female skeleton. In a ler:.mre on
mathematical beauty, &c. delivered by ;
Camper in the Academy of Drawing at.ﬁ.nmg
this celebrated p h}r&mlugut has pﬂ:ﬁred that
cing the figures of the dy of the !il
in two imaginary elli uf equal dime
portion of the pelyis of the latter would b
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333 n;; GENERATION.

it is difficult to perceive when its cavity is empty, and im-
possible to demonstrate when distended by the feetus : but
this part ls_mnst particularly dlstmgmshed by the singular
property it possesses of dilating, and becoming augmented
instead of diminished in thickness.

The vagina has nothing remarkable but the soft, rugous
and dilatable structure of its parietes.  The superior extre-
mity of this oblique canal, directed backwards and upwards,
embraces the neck of the womb; but its inferior orifice i
surrounded by a spongy body, the cells of which are occa-
sionally distended with blood, like the corpora cavernosa o
the penis and clitoris, This 1s called plexus retiformis ; its
distention during erection can contract the entrance of th
vagina ; the contractions of the constrictor muscle, which
is similar to the erector penis in man, by being situated
on the retiform plexus, also surrounds the entrance of the
vagina, and may likewise render that part narrower.

~ Besides, this external orifice, in females that have not
1_13,& sexual intercourse, is furnished with a membranous
fold of various extent, generally semicircular, and known
by the name of hymen: its existence is mentioned by seve-
tal physiologists as the most certain sign of virginity ; but
all the characters that have been considered capable of
proving its existence, and which men have so ardently de-
sired to possess, offers nothing but what may be deemed
equivocal. The laxity of parts, lubricated by a considerable
quantity of mucus in women subject to the leucorrhaea, or
by the blood during menstruation, may have caused the
- hymen to yield without breaking; and a woman who has
absolutely lost her virginity may still seem to be a vir-
gin, while another, perfectly chaste, shall have lost her
h}*men by a disease, &c. In fact, there are individuals in
" whom this membranous fold is so little evident, that some
anatomists have almost doubted of its e*:;isr.enc{;._ T'hh
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the vessels that return blood and lymph from the inferior
parts- and the eramps which pregnant women experience
arise from the effect of pressure on the sacral nerves. The
groins are painful, and twitchings are felt that may be attri-
buted to the distention of the round ligaments of the ute-
rus: at last the skin of the anterior parietes of the abdo-
men, by being so much distended, cracks when that of the
other parts has yielded as much as possible.

- Before it 1s explamed how the uterus liberates itself from
the feetus and 1ts membranes at the termination of preg-
nancy, some attention shall be given to the produce of con-
ception, its progress, and the nature of its connexion with
the mother.

History of the Feetus and its Coverings.

crur. If the internal surface of the uterus be examined
immediately after conception, nothing will be seen that dis-
covers the existence of impregnation’; but some days after-
wards a transparent membranous vesicle is found, filled by
a liquid jelly, in which no traces of organization and life
can be detected. This small ovuam, however, begins to
_grow, certain parts of the gelatinous liquid become of a
firmer consistency, at the same time their transparency is
~diminished : it is then we can perceive the first lineaments
of parts, the shape of the head, trunk, and extremtties.
The small ovum, which is at first unconnected in the cavity
of the uterus (De Graaf), forms adhesions with this viscus ;
the whole of its external surface becomes like velvet or cote
ton ; and this species of vegetation is in no place more
strongly marked than where the placenta is found. About
the seventeenth day, an hitherto homogencous and semi=-
transpawnt mass manifests a more decided structure; a red
point is seen in the place corsesponding to the heart: it

pmves to be this urgan itself, distinguishable by the pulsa-
. tions
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them, &c. The mouth, at first open, is closed by the gra-
dual approximation of the lips about the end of the third
month ; during the fourth an adeps inclining to redness be-
gins to be deposited in the cells of the mucous texture,
and the muscles to exert some motions. The growth is
more rapid as the feetus approaches the time of birth ; it is
impossible to estimate the weight and length of the feetus
according to the different periods of pregnancy, since the
precise timewof coneeption is never very certain; and as the
increase is not equal in various individuals, one feetus of
six months may be as large as another at nine: however,
at the time of parturition the body is generally 18 inches
long (4 décimetres, 8 centimétres, 7 millimetres), and
weighs from 7 to 8 pounds (3 kilogrames, 424 grames,
0,22 milligrames).

The secretion of bile, like that of adeps, scems to begin
about the middle of pregnanecy, and tinges the meconium
yellow, which was before a mucus without colour, filling
the digestive canal ; the hair grows soon after ; the nails are
férmed between the sixth and seventh month; a very fine
membrane that hitherto closed the pupil of the eye is lace-
rated by means we are unacquainted with, and this aperture
appears. The kidnies, at first numerous, that is, consist-
ing of from fifteen to eighteen distinct glands, unite and
form only one viscus on each side. The testicles, in the
early part of pregnancy si ituated on the sides of the lumbar |
vertebrz and aorta, near the origin of the spermatic arteries
and veins, afterwards descend in the course of the iliac ves-
sels to the groin with a cellular chord, called by Hunter
gulernaculum testis, and pass through the abdominal ring,
carrying down with them a portion of the pentuneum to

form the tunica vaginalis.

This membrane of the testicles given by the peritoneun,

' these or and 1s reﬂected over
° not only covers gans, ol
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The liver, thercfore, with the brain, forms the greater

- part of the weight of a new-born infant. This vis-
cus alone fills the larger portion of the cavity of the
abdomen ; it acquires its bulk by attracting the hy-
drogen and carbon of the umbilical blood : its sub-
stance is fatty, oleaginous, and contains both these
principles in considerable proportion. The secretion
of the bile and fat, the only secretions that evidently
take place in the feetus, make up for the defect o
respiration.

This blood poured by the umbilical vein into the vena
cava inferior, and thus carried into the right auricle, does
not there mix with the blood brought by the vena cava su-
perior; for the orifices of these vessels, as before observed
{xLviL), not being directly opposite each other, the co-
lumns of blood do not meet in direct opposition.  That por-
tion contained in the vena cava passes through the foramen
of Botallus, towards which it is inclined ; it is thus con-
veyed into the left auricle, thence to the left ventricle, with=
out having traversed the lungs, which being at this period
compact and hard, could not have given a free passage to
the blood : the contractions of the left ventricle propel it
into the aorta, and its momentum is diminished by the
large curvature of this artery; it enters the vessels arising
from that part, and is carried to the brain and superior
parts. This blood is the purest, the most highly oxygenated,
and coming in direct course from the placenta; it has not
yet circulated in the body of the feetus, if we except a small
portion of it brought by the vena cava from the pelvis and
inferior parts; for the blood returned from the abdominal
viscera receives a change in passing through the liver, The
other parts of the body, on the contrary, receive a blood
containing very little oxygen, since the remaining portion
of fluid, which the contractions of the left ventricle and

aorta have not propelled into branches arising from its arch,
is
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abdomen by the navel, and, by a junction with the umbiz
Jical vein that had passed into the abdomen of the fetu
through the same opening, constitute the chord of umbili
vessels, e

eLvi. The length of the umbilical chord from the navel
~ to the placenta, is from 20 to 24 inches (6 decimétres,
4 centimetres, and 9 millimétres), It may be only six
inches long, or even exceed the usual length, as proved by
an observation of Baudelocque, who once found it gy
mches, and with seven turns round the neck of the child:
this latter circumstance proves that the feetus moves in the
uterus. Of the three vessels that form the chord, the tweo
smaller have an arterial structure, though conveying a fluid
truly venous, while the umbilical vein carries arterial blood
to the feetus, The umbilical arteries, when arrived at the
placenta, divide, and are lost in its substance by a great
number of branches, the ultimate determinations of which
deposit in the areole of its structure the blood that comes
from the feetus, ard is to he returned to the mother. Does
the passage of an injection of the umbiklcal vein, by being
carried into the arteries, prove the existence of anastomoses
between the extremities of these vessels ? i

Itis by means of the umbilical chord and the placenta that
the foetus is connected to the mother, The veins or lym-
phatic vessels of the uterus, and perhaps both, receive from
the spongy structure of the '.Placenta the blood that has
served for the nourishment of the feetus, and retyrn it to
the mother, in order for it to be modified by the action of
her organs, and chiefly by-the effect of atmospheric air in
its circulation through the lungs, to become again proper
for the support of the feetus.  Whether we inject the ves-
sels of the uterus, or push the injection by the umbilical
vein or arteries, it never fills more than one part of the pla-

centa, which has induced anatomists to consider this vascu-
. | g
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pendent of that of the mother. ' From being curved upon
itself, so as to occupy the smallest space, and to be accom-
modated to the oval figure of the uterus (cxxmir.), it can-
not be considered as a man asleep; for not only are the
organs of sense and voluntary motion in a state of perfect
repose, but also several of the assimilating functions are
totally unemployed, as digestion, respiration, and the gene-
rality of secretions : the feetus, however, surrounded by the
liquor of the amnion, performs spontaneous motions, which
accoucheurs enumerate among the signs of pregnancy.
Some bave endeavoured to deny the existence of these phe-
nomena, and to attribute the change of posture in the feetus
to a mere concussion; and this doctrine was supported on
the intimate connexions that exist between respiration and
muscalar action, It has been affirmed, that since the blood
of the feetus was not impregnated with oxygen in its passage
through the lungs, it could not keep up irritability; but,
independent of a fact not being less certain on account of
the difficulty of explanation, it may be answered that the
mother performs this office with respect to the feetus, and
sends to it arterial blood proper to determine the contraction
of muscles.

As we do mnot perform any motion but in consequence of
impressions previously received, and as the sensitive organs
of the feetus are in a state of perfect inactivity, it seems dif-
ficult to say why it should act in the uterus of the mother.
But touching takes place when any part of the surface of
its body strikes the internal surface of the sac that contains’
it : in fact, internal impressions perceived by the great sym-
pathetic nerves may be an occasional cause of it.

The feetus is nourished, like every other organ, by ap-
propriating to itself whatever is found in the blood brought
by the vessels of the uterus proper for its purpose. The in-

terception of this fluid by the ligature or compression le .the
umbilical
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are transmitted, which by others are attributed to certain
alterations of the semen. ; '
The feetus is subject to different species of affections,
whether arising in itself, or being received in the germ.
Cicatrices are now and then found, that evidently prove so-
lutions of continuity of various kinds. An infant born
without any member may have been deprived of it in con-
sequence of an affection experienced in the uterus of the
mother. Professor Chaussier was sent for in a case of this
description, and found a portion of the fore-arm among the
secundines. 4 !

Since it is useful to study nature, even in her deviations
from general principles, we shall say a few words on
monsters, by reducing them into three classes ac-
cording to Buflon, who calls those of the first, mon-
sters by excess ; those of the second, mensters by de-

: fect ; and ranges those in the third class which possess
a material alteration or false position of organs. In
the first are enumerated such as have additional
fingers, or even two bodies variously united ; in the
second are children born with the hare-lip, or a de-
ficiency of any part; and in the third, not only those
individuals that present a general transposition of
organs, as the heart, the spleen, and the sigmoid
flexure of the colon on the right side, with the liver
and cazcum on the left, but likewise those born with
every species of hernia.  'We may add to these mon-
strosities such spots of the skin as are always in co-
Jour like some of our humours, but of various forms,
that have no relative proportion, although, from an
ancient prejudice, men have endeavoured to find re-
semblances more or less striking to those things
which pregnant women have longed for during the
time they were subject to those strange and extraor-

“dinary appetites that so frequently accompany utero-
estation.

Among those who have wished to discover the causes
of these mal-formations, some, as Mallebranche,

attribute them to the power of the mother’s imagi-
~  nation
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teeth, which appear by following the same order as the ina
cisors, that is, the superior always precede the inferior.
The small molares appear between eighteen months and wo
years after birth, but in an inverse order : those of the infe-
rior are produced before those of the superior maxilla. When
these molares are above the gums, the first dentition is com-
pleted ; the child’s life 1s now more secure; it had been
“hitherto very uncertain, since calculations on the probabi-
lity of the duration of human existence prove, that a third
of the number of infants born at any given period die before
they attain the age of twenty-three moriths. Convulsions
and serous diarrhceas are the'most dangerous accidents that
accompany difficult dentition., Towards the end of the
fourth year two other molares in each maxilla are added to
the former twenty teeth : these will afterwards constitute the
first large molares. They differ from the preceding, as they
are to remain during life; but the primary or milk-teeth
fall out near the seventh year, agreeably to the order in
which they came, and are replaced by other teeth, that are
larger and better formed, their roots Jonger and more ex-
tended,  except the small molares, Towards the ninth year
the child has two additional large molares situated beyond
the former. There are then twenty-eight teeth, and denti-
_ tion is complete, although from the age of eighteen to thirty
years, and sometimes much later, two tecth in each maxillay
called dentes sapientice, appear at the extremity of the alve=
olar processes.

It would be a difficult task to explain why a“tertian fever,
frequently terminates spontaneously at the seventh
accession, while a continued fever is influenced by eri-
tical evacuations at seven, fourteen, or twenty-one
days: why parturition should take P!ace at 1‘1_1-:3 expira-
tion of nine months; the first dentition begin at seven

. months, the sccond at seven vears; why puberty

should manifest itself about the fourtecnth -}'r::m:i
: . an
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the voice is the most certain index of an acquired aptitude
for the act of reproduction. The following observations
prove that it arises from the increasing perfection of the
vocal organs, which always ncmnrpamaa that of the sexual
parts.-

. euxx. A young man died at fnhrteeﬁ years of age in
t'he. hospital La Charité, On opening the larynx I was sur-
prised at its smallness, and particularly at the very inconsi-
derable extent of the glottis, which was only five lines in
diameter from the anterior to the posterior part, and about .
one line and a half across at its broadest part. The most
material point in this ease is, that although the individual
was tall, yet the pesfection of his genital parts was as little
advaneed as that of the organ of voice. 1 have made the
same ﬂbSEl':_!%tlﬁn in subjects moretemote from the period
of pregsemey-; I have extended my researches to those who
have passed it, and obtained for a general result, that the
difference of size between the larynx of a child three years
old, and of another of twelve, is not vﬁyremarkabl&, almoss
impcereeptible, and bears no pmpnmnnate mm{mmcm wnfh
their general stature.

. That at the time of puberty the ergan of voice rapidly
increases ; and that, in less than a year, the aperture of the
glottis augments in the proportion of § to ¥o; that its extent
is, in fact, doubled both in length and breadth. :

That these changes are less strongly marked in woman,
whose glottis only enlarges in the proportion of 5 to 7 ; that
in this point of view, she resembles children, as the tone of
her voice already indicated. - '

These differences in the size of the glottis account for the

* danger attending cynanche trachealis, or croup, in children.
Admitting that it may have an aperture of a line and a half
in breadth, and the edges of which are covered with an al-
buminous ldmina of threc quarters of a Jine thick, the

opening
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exclusive mmdﬁ.gt of a privileged cast (Sur la Religion,
des Brames et les Coutumes Lndiennes, |’Histoire philoso-
phique et politique, &c. par G, Thomas Raynal). Such an
undertaking however would exceed the limits of this werk,
and does not immediately belong to our subject, N g ar
the Cretins of the Valais country, cannot be given as va=
rieties of the human species. These are infirm, weak,
~ and degraded beings, incapable of reproducing their like,
and carrying on a miserable existence among an healthy,
vigorous, and robust pepulation. ;
- We shall not give credit to what some travellers have
written on the existence of giants on the coasts of Magellan,
J "I;hé;Ea,taganian&, whose stature has been so variously report-
ed, are well-formed men, and seldom exceed. us in height
aboye g or 12 inches. The Laplanders are abaut as much
under our standard, and are not more than from 4 to 4
feet and a half. Some individuals become so much taller
than usual, as to deserve the name of giants; and others,
contracted in every dimension, offer an example of pigmies,
Among the latter may be reckoned Bébé, the dwarf of
Stanislaus king of Poland : and in the former class may be
considered Goliah, mentioned in the 4th verse of the 17th
chapter of the first book of Samuel ; the king Og, quoted

-, in the’ 2d verse of the 3d chapter of Deateronpmy; and

several others, whose stature was, between six and ten fth-_
(from 1 metre 948 mijlimetres, to 3 metres 247 millimetres),

On advanced Age and .ﬁ)gnregiﬁ:de.

cLxxv. The human body, which from the twentieth
year ﬂf- its existence has ceased to grow i;}-_height}ﬁ}gmﬁl‘!tﬁ .
-in every other dimension during the twenty-five succeeding
years ; after which, instead -of increasing, it diminishes,

and daily loses the power it had acquired, The decrease
| ' 3 follows
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teeth drop from their sockets, the cartilages ossify ; the bones
form irregular depositions and anchyloses with each other,
their internal cavity increases (Chaussier); all the organs be-
come hard, the fibres more dry and contracted. We are not,
however, to conclude that all the soft parts are rendered more
compact; some of them, for example the muscles, as ob-
served by Haller, soften, and seem to incline towards a
speedy dissolution by losing their vital properties (Non ergs in
solé rigiditate causam senii mortis oportet ponere ; nam ex de-
Jectuirritabilitatis plurimi in senibus musculi languent, mol-
lesque pendent. Elem. Phys. tom. viii. in 4to. lib. 30) ; nor.
that death is totally dependant on the accumulation of
phi':ispha-t of lime, 'which is deposited in all the organs,
ossifies the vessels, and impedes the actions of the animated
machine, If this terrene matter destroys all the parts of
the animal system, it is on account of the digestive powers
being gradually weakened, and ceasing to impress aliment-
ary substances with their proper character. The exube-
rance of calcareous salts is consequently not so much a
cause as an effect of the successive destruction of the vital
powers; yet an ‘universal rigidity wi],ll be estimated as one
of the principal causes of death, if it be considered that
women, whose organs are naturally more soft, are lnnge;
in-arri_-ving at this state, more lively than men, and furnish.
more examples of longevity. The body, then, says the
eloquent M. Buffon, gradually dies; lifeis extinguisbéd by
successive shades, and death is only the Jast term of this
succession of degrees (la derniére nuance de la vie).

- 'We are of opinion that it is useless seriously to refute
- those who have thought it possible, by the use of
- different means, to cbviate this inevitable term of
our existence, and to prolong life far beyond its na-
tural bounds. These long-forgotten pretensions have
reappeared since the astonishing discoveries of mo-
dern chemistry. All such errors have been anm.ﬂ&
Hal pate
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and unti] after the last lineaments of - urgamzatmn are cbm«
pletely obliterated,

As soon as life abandons the organs, they become totally
influenced by physical laws, to which all inorganized bodies
are subjected : an intestine motion takes place in their sub-
stance, and their molecule have a tendency to separate from
each other, that is stronger in propertion to their excess of
composition. Chemistry teaches us that the capability of
change in bodies is in a direct ratio with the multiplicity of
their elements; and that the existence of an organized being-
after death is protracted so much the longer, as its consti-
tuent principles are less numerous and volatile,

In order to establish putrefaction in the human body, it
should be absolutely deprived of life; for the powers that
maintain vitality form the most powerful antiseptic; and it
might be advanced that this state is nothing but a per-
‘manent contest against physical and chemical laws. - This
vital resistance, expressed by the ancients when they affirmed
that the laws of the little world (microcosm) were in perpe-
tual contradiction to those of the great world, which ulti-
mately overcame it : this power constantly reacting is mani-
fested by life, which may be therefore defined the resistance
opposed Ly organized lodies to causes that continually ténd
 to destroy them. Let these phenomena be examined, and
it will be seen that all are directed to the end of its preser-
vation, and only perform this task by keeping up a con-
tinual struggle against the laws that govern inorganized
bodies. yo

We should be, perhaps, astonished to find in death a
just idea of life, if we did not know that it is only b?
comparing that we are enabled to dlstmtrulsh, Juﬂgt:,
understand.

Putrefaction is only begun, carried on, and completed in

dead substances. A gangrened limb loses its vitality before
4 putrefaction
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animal matter begins to furnish it from the instant its aftefs

ation commences to the period of 'its most complete disso- -

lution. The penetrating and septic odour diffused from
dead bodies is to be attributed to this gas.

Towards the termination of putrefaction some carbonic
acid gas is disengaged, which, combining with the ammo-
' miac, forms a fixed and crystallizable salt : to these products
are added hydrogen, united wit‘li.phnsphurus; sulphur, azot,
and carbon, and all things that can result from their respec-
tive combinations, Lastly, when animal matter is reduced
to a residuum, containing oils and different kinds of salts;
it forms a soil from which plants draw the principles of a
very rich and vigorous vegetation. The bones are the least
alterable parts of the organized machine, but ultimately be-
come dry by the slow combustion of their fibrous part, and
the evaporation of the medullary fluids: at last, when re-
duced to an earthy skeleton, they fall to dust, and are dissi-
pated on opening the tombs. i

Thus every thing that can renew the idea of our material
existence is at last cffaced. L 4

Putrefaction, considered in a philosophical point of view,
is only the method employed by nature to return our organs
that are deprived of life to a more simple composition, in
order that their elements may be employed for new creas
tions.— (Circulus ceterni motus. Beecher, Physica subter-
ranea.) '

Nothing, therefore, is better proved than the metempsy«
chosis of matter; which gives us reason to believe that this
religious dogma, like the generality of tenets and fabulous
mnceptiﬂns of antiquity, 15 gn]}r a m}vsterinus v&i!, ingg‘.
niously thrown by philosophy between nature and the lower
order of people. ' fnc
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