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ATMOSPHERIC AIR. - 28

surface of which Haller estimates to be fifteen square feet, sustains
a pressure of 32,400 pounds. Yet,as the elasticity of the air within
the body exactly balances or counteracts the pressure from without,
he is not sensible of it.

The experiments of Davy, Dalton, Gay Lussac, Humboldt, Des-
pretz, and others, have shown, that pure atmospheric air is com-
posed essentially of two gases, ozygen and azofe, which exist in it
in the proportion of 21 of the formerto 79 of the latter: Dr. T. Thom-
son, whose analysis is one of the most recent and satisfactory,says 20
of oxygen to 80 of azote or nitrogen ; and these proportions have
been found to prevail in the air whencesoever taken; — whether
from the summit of Mont Blanc, the top of Chimborazo, the sandy
plains of Egypt, or {rom an altitude of 23,000 feet in the airs
Chemical analysis has not been able to detect the presence of any
emanation from the soil of the most insalubrious regions, or from
the bodies of those labouring under the most contagious diseases, —
malignant and material as such emanations unguestionably must
be. This uniformity in the proportion of the oxygen to the nitro-
gen in the atmosphere has led to the conclusion, that as there are
many processes, which consume the oxygen, there must be some
natural agency, by which a quantity of oxygen is produced equal to
that consumed. The only source, however, by which oxygen is
known to be supplied, is the process of vegetation. A healthy plant
absorbs carbonic acid during the day ; appropriates the carbon to
its own necessities, and gives off the oxygen with which it was
combined. During the night an opposite effect is produced. The
oxygen is then taken from the air, and carbonic acid given off;
but the experiments of Davy aud Priestley show, that plants, during
the twenty-four hours, yield more oxygen than they consume. It
is impossiblé to look to this as the great cause of equilibrium be-
tween the oxygen and azote. Its influence can extend to a small
distance only ; and yet the uniformity has been found to prevail,
as we have seen, in the most elevated regions, and in countries
whose arid sands never admit of vegetation.

In addition to the oxygen and azote, — the principal constituents
of atmospheric air, — another gas exists in very smail proportion,
but is always present. This is carbonic acid. It was found by
De Saussure on Mont Blane, and by Humboldt in air brought
down, by Garnerin, the aéronaut, from the height of several thou-
sand feet. The proportion is estimated by Dalton not to exceed
the 3%55th or y5%55th of its bulk. In one of the wards of La Pitié,
in Paris, which had been kept shut during the night, M. Felix
Leblanc® found a larger portion of carbonic acid, nearly +.%;ths;
and in one of the dormitories of La Salpetriére, the air yielded
Tasths ; the largest proportion found by him in the air of hos-
pitals, In the lecture room of the Sorboune, which is capable of

3 Art. Atmosphere, (Physical and Chemical History,) by Dr, R. M. Patterson, in
Amer. Cyelapedia of Practical Medicine and Surgery, vol. ii. p. 526, Philad. 1856,
b Gazette Méd. de Paris, 11 Juin, 1842,



















MECHANICAL PHENOMENA — INSPIRATION, 29

and, in consequence, the denser air without enters the larynx by
the mouth and nose, until the air within the lungs has attained the
density, which the residuary air had, prior to inspiration, — not that
of the external air, as has been affirmed.» At the time of inspira-
tion, the glottis opens by the relaxation of the arytenoidei muscles,
as Legallois® proved by experiments, performed at the Ecole de Me-
decine of Paris. On exposing the glottis of a living animal, the aper-
ture is found to dilate very distinctly at each inspiration,and to con-
tract at each expiration, If the eighth pair of nerves be divided
low down in the neck, and the dilator muscles of the glottis, which
receive their nerves from the recurrents — branches of the eighth
pair — be thus paralysed, the aperture is no longer enlarged during
nspiration, whilst the constrictors — the arytenoidei muscles —
which receive their nerves from the superior laryngeal, — given off
above the point of section — preserve their aetion, and close the
glottis more or less completely.

When the air is inspired through the mouth, the velum is raised,
so as to allow the air to pass freely to the glottis; and, in forced
inspiration, it is so horizontal, asto completely expose the pharynx
to view. The physician takes advantage of this, in examining mor-
bid affections of those parts, and can often succeed much better
in this way than by pressing down the tongue. On the other
hand, when inspiration is effected entirely through the nose, the
velum palati is depressed, until it becomes vertical, and no obsta-
cles exist to the free entrance of the air into the larynx. In such
case, where difficulty of breathing exists, the small muscles of the
alse nasi are frequently thrown inlo violent action, alternately di-
lating and contracting the apertures of the nostrils ; and hence this
15 a common symptom in pulmonary affections.

Mayowe® conceived, that the air enters the lungs in inspiration as
it would a bladder put into a pair of bellows, and communicating
with the external air by the pipe of the instrument. The lungs,
however, are not probably so passive as this view would indicate.
In cases of hernia of the lungs, the extruded portion has been
observed to dilate and contract in inspiration and expiration.
Reisseisen believed this to be owing to muscular fibres, which
Meckel and himself conceived to perform the whole cireuit of the
bronchial ramifications. These are not, however, generally ad-
mitted by anatomists, and the phenomenon is usually ascribed to
the bronehi having in their composition the highly elastic tissue,
which is an important constituent of the arteries. Lnennec!
affirms, that he has endeavoured, without success, lo verify the
observations of Reisseisen; but that the manifest existence of

= Animal Physiology, Library of Uselul Knowledge, p. 100, Lond. 1829,

b (Euvres, p. 177, Paris, 1824, o Tractatus Quinque, p. 271, Oxon. 1674,

¢ On the Diseases of the Chest, &c., 4th edit., Lond. 1834 : reprinted in this country,
Philad. 1835, See, also, Dr. Watson, Lectures in Lond. Med. Gaz. Feb. 11, 1842
and the author’s Practice of Medicine, 2d edit. vol. ii. art Asthma, Philad. 1844,
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MECHANICAL PHENOMENA — SPITTING. 97

out of the body. To aid this, the muscular fibres, at the posterior
part of the trachea and larger bronchial tubes, contract, so as to
diminish the calibre of these canals; and, in this way, expectora-
tion is facilitated. The action differs, however, according as the
expired air is sent through the nose or mouth ; in the former case,
constituting sneczing; in the latter, cougrhing. The former is
more violent than the latter, and is involuntary ; whilst the latter
is not necessarily so. In both cases the movement is excited by
some external irritant, applied directly to the mucous membrane
of the windpipe or nose; or by some modified action in the very
tissue of the part, which acts as an irritating cause. Inboth cases
the air is driven forcibly forward, and both are accompanied by
sounds that cannot be mistaken. In these actions, we have strik-
ing exemplifications of the extensive assoeiation of muscles,
through the medium of nerves, to which we have so often alluded.
The pathologist, too, has repeated opportunities for observing the
extensive sympathy between distant parts of the frame, as indicated
by the actions of sneezing and coughing, especially of the former.
If a person be exposed for a short period to the partial and irre-
gular application of cold, so that the capillary action of a part of
the body is modified, as where we get the feet wet, or sit in a
draught of air, a few minutes will {requently be sufficient to ex-
hibit sympathetic irritation in the Schneiderian membrane of the
nose, and sneezing, Nor is it necessary, that the .capillary action
of a distant part shall be modified by the application of cold. We
have had the most positive evidence, that if the capillary circula-
tion be irregularly excited, even by the application of heat, whilst
the rest of the body is receiving none of its influence, inflamma-
tion of the mucous membrane of the nasal fossa and fauces follows
with no less certainty,

3. Blowing the Nose.— The substance that has to be excreted
by this operation is composed of the nasal mucus, the tears sent
down the ductus ad nasum, and the particles deposited on the
membrane by the air, in its passage through the nasal fosse.
Commonly, these secretions are only present in quantity sufficient
to keep the membrane moist, the remainder being evaporated or
absorbed. Frequently, however, they exist in sueh quantity as to
fall by their own gravity into the pharynx, where they are sent
down into thestomach by deglutition, are thrown out at the mouth,
or make their exit at the anterior nares. To prevent this last effect
more especially, we have recourse to blowing the nose. This is
accomplished by taking in air, and driving it out suddenly and
forcibly, closing the mouth at the same time, so that the air may
issue by the nasal fossee and clear them; the nose being com-

ssed so as to make the velocity of the air greater, as well as
to express all the mucus that may be forced forwards.

4. Spitting differs somewhat according to the part in which the
muecus or matter to be ejected is seated. At times, it is exclusively
in the mouth ; at others in the back part of the nose, pharynx or

VOL. II. —4







STRETCHING — LAUGHING, 39

rous expiratton. Yawning is excited by many of the same causes
as sighing. It is not, however, the expression of any depressing
passion, but is oceasioned by any circumstance that impedes the
necessary aération of the blood ; whether this be retardation of the
action of the respiratory muscles, or the air being less rich in oxy-
gen. Hence we yawn at the approach of sleep, and immediately
after waking. The inspiratory muscles, fatigned from any cause,
experience some difficulty in dilating the chest ; the lungs are con-
sequently not properly traversed by the blood from the right side
of the heart: oxygenation is, therefore, not duly effected, and an
uneasy sensation is induced, which is put an end to by the action
of yawning, which allows the admission of a considerable quan-
tity of air.  We yawn at the approach of sleep, because the agents
of respiration, becoming gradually more debilitated, require to be
now and then excited to fresh activity, and the blood needs the
necessary adration. Yawning on waking seems to be partly for the
purpose of stimulating the respiratory muscles to greater activity,
the respiration being always slower and deeper during sleep. It
is, of course, impossible to explain, why the respiratory nerves
should be those that are chiefly concerned, under the guidance of
the brain, in these respiratory movements of an expressive cha-
racter, The fact, however, is certain ; and it is remarkably proved
by the circumstance, that yawning can be excited by even looking
at another affected in this manner; nay, by simply looking at a
sketch, and by even thinking of the action. The same also applies
to sighing and laughing, and especially to the latter.

8. Pandiculation or strefching is a frequent concomitant of
yawning, and appears to be established instinctively to arouse the
extensor muscles to a balance of power, when the action of the
flexors has been predominant. In sleep, the flexor muscles exer-
cise that preponderance which, in the waking state, is exerted by
the extensors. This, in time, is productive of some uneasiness;
and, hence, at times during sleep, but still more at the moment of
waking, the extensor muscles are roused to action, to restore the
equipoise ; or, perhaps, as the muscles of the upper extremities,
and those concerned directly or indirectly in respiration, are chiefly
concerned in the action, it is exerted for the purpose of arousing
the respiratory muscles to increased activity.

By Dr. Good,* yawning and stretching have been 1egarded as
morbid affections and amongst the signs of debility and lassitude :
— % Every one,’”” he remarks, “ who resigns himself ingloriously to
a life of lassitude and indolence will be sure to catch these motions
as a part of that general idleness which he covets. And, in this
manuer, a natural and useful action is converted into a morbid
habit ; and there are loungers to be found in the world, who, though
in the prime of life, spend their days as well as their nights in a
perpetual routine of these convulsive movements, over which they
have no power ; who cannot rise from the sofa without stretching

+ Btudy of Medicine, class 4, ord. 3, gen. 2, sp. 6.







SOBBING — PANTING. : 41

is doubtless familiar to most of our readers* We have less evi-
dence in favour of the langhter of animals. Le Cat,” indeed, as-
serts, that he saw the chimpansé both laugh and weep. The
ourang-outang, carried to Great Britain from Batavia, by Dr.
Clarke Abel, never laughed ; but he was seen occasionally to
weep.©

6. Sobbing still more resembles laughing, except that, like weep-
ing, it is usually indicative of the depressing passions; and gene-
rally accompanies weeping. It consists of a convulsive action of
the diaphragm ; which is alternately raised and depressed, but to
a greater extent than in langhing, and with less rapidity. It is
susceptible of various degrees, and has the same physical effects
upon the circulation as weeping. Dr. Wardrop? considers laughter,
erying, weeping,'sobbing, sighing, &c., as efforts made with a view
to effect certain alterations in the quantity of blood in the lungs
and heart, when the circulation has been disturbed by mental
emotions, _

7. Panting or anhelation consists in a succession of alternate,
quick, and short inspirations and expirations. Their physiology,
however, does not differ from that of ordinary respiration. The
object is, to produce a frequent renewal of air in the lungs, in cases
where the circulation is unusually rapid ; or where, owing to dis-
ease of the thoracic viscera, a more than ordinary supply of fresh
air isdemanded. We can, hence, understand, why dyspncea should
be one of the concomitants of most of the severe diseases of the
chest ; and why it should occur whenever the air we breathe does
not contain a sufficient quantity of oxygen. The panting, pro-
duced by running, is owing to the necessity for keeping the chest
as immovable as possible, that the whole effort may be exerted on
the museles of locomotion; and thus suspending, for a time, the
respiration, or admitting only of its imperfect accomplishment.
This induces an accumulation of blood in the lungs and right side

& & The wretched animal heaved forth such groans,
That their discharge did stretch his leathern coat
Almost to bursting ; and the big round tears
Coursed one another down his innocent nose”

In piteous chase ; and thus the hairy fool,

Much marked of the melancholy Jagues,
Stood on th' extremest verge of the swift brook,

Augmenting it with tears,”
A5 Fou Like Ii,ii. 1.

b Traité de I'Existence du Fluide des Nerves, p. 35.

¢ Lawrence, Lectures on Physiology, Zoology, and the Natural History of Man,
p. 236, Lond. 1814,

¢ On the Nature and Treatment of Diseases of the Heart, part i. p. 62, Lond. 1837.

* & The alleged ¢ big round tears,’ which  course one another down the innocent nose’
of the deer, the hare and other animals when hotly pursued, are in fact only sebaceous
matter, which, under these circumstances, flows in profusion from a collectivn of fol-
licles in the hollow of the cheek.” — Fletcher's Rudiments of Physiclogy, part. ii, b.
p. 50, Edinb. 1836.
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HEMATOSIS. 45

nished by a course of nitric acid, by a vegetable diet, and by af-
feeting the system with mercury. Temperature, also, has an in-
fluence, Crawford® found, that a Guinea-pig, confined in air at
the temperature of 55° consumed double the guantity which itdid
n air at 104°. He also observed, in such cases, that the venous
blood, when the body was exposed to a high temperature, had not
its usual dark eolour; but, by its florid hue, indicated that the full
change had not taken place in its constitution, in the course of cir-
culation. We may thus understand the great lassitude and yawn-
ing, induced by the hot weather of summer ; and the languor and
listlessness which are so characteristic of those who have long re-
sided in torrid elimes. Dr. Prout conceives, that the presence or
absence of the sun alone regulates the variation in the eonsnmp-
tion of oxygen which he has deseribed ; but the deduction of
Dr. Fleming® appears to us more legitimate, — that it keeps pace
with the degree of muscular action, and is dependent upon it
Consequently, a state of inereased consumption is always followed
by an equally great decrease, in the same manner as activity is
followed by fatigue.

The disagreement of experimenters, as respects the removal of
nitrogen or azote from the air, during respiration, is still greater
than in the case of oxygen. Priestley, Davy, Humboldt, Hender-
son, Cuvier, Pfaff, and Thomson, found a less quantity exhaled
than was inspired. Spallanzani, Lavoisier and Séguin, Vauquelin,
Allen and Pepys, Ellis, and Dalton, inferred that neither absorp-
tion nor exhalation takes place, — the quantity of that gas, in their
opinion, undergoing no change during its passage through the air-
cells of the lungs; whilst Jurine, Nysten, Berihollet, and Dulong
and Despretz, on the contrary, found an increase in the bulk of the
azote.® In this uncertainty, most physiologists have been of opinion
that the azole is entirely passive in the function. The facts, ascer-
tained by Dr. W. F. Edwards,? of Paris, shed considerable light on
the causes of this discrepancy amongst observers. He has satis-
factorily shown that, during the respiration of the same animal,
the quantity of azole may, at one lime, be angmented, at another,
diminished,and,at a third, wholly unchanged. These phenomenahe
has traced to the influence of the seasons, and he suspects that
other causes have a share in their production. In nearly all the
lower animals that were the subjects of experiment, an augmenta-
tion of azote was observable during summer. Sometimes, indeed,
it was so slight that it might be disregarded; but,in numerous
other instanees, it was so great as to place the fact beyond the pos-
sibility of doubt; and, on some oceasions, it almost equalled the
whole bulk of the animal. Such were the results of his observa-
tions until the close of October, when he noticed a sensible dimi-
nution in the nitrogen of the inspired air, and the same continued
throughout the whole of winter and the beginning of spring. Dr.

a Op. cit. p. 387, % Philosophy of Zoology, Edinburgh, 1822,
¢ Bostock, op, citat. 3d edit, p. 356, 9 Op, citat. p. 462,






HEMATOSIS, 47

be 8} ounces daily ; by a soldier, 134 ounces; by prisonersin close
confinement, 7 ounces ; and by a boy who took considerable ex-
ercise, 9 ounces.® Reecently, further experiments have been made
on this subject by competent observers. Professor Scharling,® of
Copenhagen, found, that, at the age 35, he exhaled 7-7 ounces
avoirdupoeis of earbon in the twenty-four hours — seven of which
were passed in sleep. A soldier, 28 years of age, exhaled
8:15 ounces; a lad, of 16, 7-9 ounces; a young woman, aged 19,
583 ounces; a boy, 9% years old, 3:069 ounces; and a girl, 10
years old, 4-42 ounces, In the two last, the time spent in sleep was
9 hours. From all his experiments, Professor Scharling deduces,
that males exhale more carbonic acid than females; and children
comparatively more than adults. MM. Andral and Gavarret have
been engaged in an interesting set of experiments on this subject.
Their first object was to ascertain the modifying influence of age,
sex, and constitution on the quantity of carbonic acid exhaled from
the lungs. To determine this, their observations were made under
circumstances as uniform as possible. Eachexperiment, too, was re-
peated several times on the same subject. The apparatus employed
was so devised as to enable the respirations to be freely perform-
ed : no portion of the expired air was again inspired; and the
greatest care was taken to analyze the expired air with accuracy.
The general results obtained by these observers were as follows : —
1. The quantity of carbonic acid exhaled by the lungs in a given
time varies according to the age, sex, and constitution, 2. In both
male ‘and female, the quantity undergoes modification, according
to the ages of the individuals experimented upon, quite inde-
pendently of their weights. 3. In all periods of life, there is a
difference between the male and female in the amount of carbonic
acid exhaled from the lungs in a given time: caleris paribus,
man exhales a much larger quantity than woman., Between the
ages of 16 and 40, the former exhales nearly twice as much as the
latter. 4. In man, the quantity exhaled goes on regularly increas-
ing from 8 to 30 years of age; and a remarkable angmentation
takes place at puberty. After 30, it begins to decrease ; and the
decrease continues becoming more and more marked as the indi-
vidual approaches nearer and nearer to extreme old age; =o that,
at this last period, it returns to the standard at which it was about
the age of 10. 5. In woman, the exhalation angments up to the
period of puberty, according to the same law as in man : the in-
crease then suddenly ceases, and the quantity continues at this low
standard, with little variation so long as the catamenia regularly
appear; but as soon as they cease, the exhalation of carbonic acid
from the lungs undergoes a considerable augmentation, after which
it decreases as in man, according as age advances. 6. During
gestation, the amount of carbonie acid exhaled is raised tempora-
* Graham’s Elements of Chemistry, Amer. Edit, p. 686, Philad. 1843.

® Annales des Sciences Naturelles, Février, 1843 ; and Brit. and For. Med. Rev. for
July, 1843, p. 285,
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HEMATOSIS. 51
Gas, Colour. Remarks.

Oxygen = - - =- - Rose red. The blood employed
Atmospheric air - - - Do, had been beaten, and,
Ammonia - - - = - Cherry Red. consequently, deprived of
Gaseous oxide of carbon Slightly violet red. its fibrin.
Deutoxide of azote - - Do.
Carburetted hydrogen - Do.
Agote = = w-= - = Brown red.
Carbonic acid « - - - Do
Hydrogen - = - - = Do.
Protoxide of azote - - Do.

Deep violet, passing
Arsenuretted hydrogen - P i

gradually to a green-
Sulphuretted hydrogen - {i.lh i
Chlorohydric acid gas - | Maroon brown. .
Sulphurous acid gas - | Black Brown. These three gases coa-

Blackish  Brown, gulated the blood at the
Chlorine - - - = - %pﬁsaing by degrees same time,

to a yellowish white,

f

It is sufficiently manifest, then, from the disappearance of a
part of the oxygen from the inspired air, and from the effects of
that gas on venous blood out of the body, that it forms an essential
part in the function of sanguification. But we have seen, that
the expired air contains an unusnal proportion of carbonic acid.
Hence carbon, either in its simple state or united with oxvgen,
must have been given off from the blood in the vessels of the
lungs.

ng account for these changes on chemical principles has been a
great object with chemical physiologists at all times. At an early
period, the conversion of venous into arterial blood was supposed to
be a kind of combustion; and, according to the notion of combustion
then prevalent, it was presumed to consist in the disengagement
of phlogiston; in other words, the abstraction or addition of a
portion of phlogiston, made the blood, it was coneeived, arterial
or venous; and the removal of phlogiston was looked upon as
the principal use of respiration. This view was modified by La-
voisier, who proposed one of the chemical views to be now men-
tioned.

Two chief chemical theories have been framed to explain the
mode in which the carbon is given off. The firstis that of Black,®
Priestley,® Lavoisier,® and Crawford ;*— that the oxygen of the
inspired air attracts carbon from the venous blood, and that the
carbonic acid is generated by their union. The second, which has
been supported by La Grange,f Hassenfratz,# Edwards," Miller,’

* Miiller says he agitated blood with hydrogen, but could perceive no change of
colour. Handbuch, u. s. w., Baly’s translation, p. 322, Lond. 1838,

% Lectures on the Elements of Chemistry, by Robison, ii. 87, Edinb. 1303.

¢ Philosoph. Transact. for 1776, p. 147.

4 Mém. de I"Acad. des Sciences, pour 1777, p. 185.

¢ On Animal Heat, 2d adit. Lond. 1788,

i Annales de Chimie, ix. 269. £ Ibid. ix. 265,

» De I'Influence des Agens Physiques, &c. p. 411, Paris, 1823 and Hodgkin and
Fisher's translation. i Physiology, by Baly, p. 537,
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This chemical theory, which originated chiefly with Lavoisier,
and La Place and Séguin, was adopted by many physiologists with
but little modification.

Mr. Ellis imagined, that the carbon is separated from the venous
blood by a secretory process; and that, then, coming into direct
contact with oxygen, it is converted into carbonic acid. The cir-
cumstance that led him to this opinion was his disbelief in the
possibility of oxygen being able to act upon the blood throngh the
animal membrane or coat of the vessel in which it is confined. It
1s obvious, however, that to reach the blood circulating inthe lungs,
the oxygen must, in all cases, pass through the coats of the pul-
monary vessels. These coats, indeed, offer little or no obstacle,
ﬂﬂq, consequently, there is no necessity for the vital or secretory
action suggested by Mr. Ellis. Priestley and Hassenfraiz exposed
venous blood to atmospheric air and oxygen in a bladder. In all
cases, the parts of the blood, in contact with the gases, became of a
florid colour. The experiments of Faust, Mitchell,and others(vol.i.,
p. 44), are, in this aspect, pregnant with interest. They prove the
great facility with which the tissues are penetrated by the gases,
and confirm the facts developed by the experiments of Priestley,
Hassenfratz and others.

The second theory, — that the carbonic acid is generated in the
course of the cireulation, — was proposed by La Grange, in conse-
quence of the objection he saw to the former hypothesis — that the
lung ought to be consumed by the perpetual disengagement of
caloric taking place within it; or, if not so, that its temperature
ought, at least, to be superior to that of other parts. He accord-
ingly suggested, that, in the lungs, the oxyzen is simply absorbed,
passes iuto the venous blood, cireulates with it, and unites, in its
course, with the carbon and hydrogen, so as to forin carbonic acid
and water, which circulate with thxe blood and are finally exhaled
from the lungs,

The ingenious and apparently accurate experiments of Dr. Ed-
wards* prove convincingly, not only that oxygen is absorbed by
the pulmonary vessels, but that carbonic acid is exhaled from them.,
When he confined a small animal in a large quantity of air, and
continued the experiment sufficiently long, he found, that the rate
of absorption was greater at the commencement than towards the
termination of the experiment ; whilst at the former period, there
was an excess of oxygen present, and at the latter an excess of
carbonic acid. This proved to him that the diminution was de-
pendent upon the absorption of oxygen, not of carbonic acid. His
experiments, in proof of the exhalation of carbonic acid, ready
formed, by the lungs, are decisive. Spallanzani had asserted, that
when certain of the lower animals are confined in gases, containing
no oxygen, the production of carbouic acid is uninterrupted, Upon
the atreuFth of this assertion, Edwards confined frogs in pure hy-
drogen, for a length of time. The result indicated, that carbonic

* Op. citat, p. 437, and Messrs, Allen and Pepys, in Pbilos. Transactions for 1823,
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cherlich on this subject are as follows. It may be laid down as
a truth, that the greater part, if not all, of the properties of secreted
fluids are not dependent upon any act of the secreting organs, but
are derived from the blood, which again must either owe them to
the food, or to changes effected on it within the body. These
changes are probably accomplished in part, during the process of
digestion, but are doubtless mainly effected on the lungs by the
contact of the blood with the air. Now, most of the animal fluids,
when exposed to the air, generate, by the absorption of oxygen,
acetic or lactic acid, and this is aided by an elevated temperature
likke that of the lungs. In their theory of respiration, the azote of
the inspired air is but sparingly absorbed ; by far the greater pro-
portion remaining in the air-cells. The oxygen, on the other hand,
penetrates the membranes freely, mingles with the blood, combines
partly with the carbon and hydrogen of that fluid, and generates
carbonic acid and water, which are thrown off with the expired
air, whilst the remainder combines with the organic particles of
the blood, forming new compounds, of which the acetic and lactic
acids are some ; these unite with the carbonated alkaline salts of
the blood, and set free the carbonic acid, so that it can be thrown
off by the lungs. The acetate of soda, thus formed during the
passage of the blood through the lungs, is deprived of its acetic
acid by the several secretions, especially by those of the skin and
kidneys, and the soda again combines with the carbonic acid,
which, during the circulation of the blood through the body, is
formed by the decomposition of its organic elements. Carbonate
of soda is thus regenerated and conveyed to the lungs, to be again
decomposed by the fresh formation of acids in those organs.
Almost the same view is entertained by MM. Dumas and Bous-
singault, and it is esteemed by Professor Graham* to have a high
degree of probability ; and another view, in many respects simi-
lar, is held by Professor Arnold.* As it is more than probable,
he remarks, that the carbonic acid occurs in the venous blood,
united with some substance from which it is separated, with
greater or less rapidity, by the contact of the atmospheric air; and
as, further, the carbonate of the protoxide of iron greedily with-
draws oxygen {rom the atmosphere, at the same time parting with
its carbonic acid and becoming changed into a peroxide, it may
reasonably be supposed, he thinks, that the carbonic acid of the
venous blood is united with the iron of the red colouring matlex,
and that it is set free during the act of respiration, by the reciprocal
action of the blood and air. The protoxide, at the same time, by
absorption of oxygen, becomes a peroxide, which, during the cir-
culation of the blood through the capillaries, again parts with its
oxygen. Carbon is at the same time eliminated from the blood,

* Elements of Chemistry, Amer. Edit. by Dr. Bridges, p. 687, Philad. 1843,

¥ Lehrbuch der Physiologie des Menschen, Zurich, 1836-7 ; and Brit. and For,
Med. Rev. Oct. 1839, p. 481. See, on this subject, Dr. I. Davy, Researches, Physio-
logical and Anatomical, in Dunglison’s Amer. Med, Lib. Edit. p. 80, Philad. 1840,
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tint by the mere removal of its serum; and he adds, the change
from venous to arterial blood appears, contrary to the received doe-
trine, to consist of two parts essentially distinet : one is a chemi-
cal change, essential to life, accompanied by the absorption of
oxygen,and the evolution of carbonic acid ; the other dependson
the saline matter of the blood, which gives a florid tint to the
colouring matter after it has been modified by the action of oyx-
gen. “Suoch,” says Dr. Turner, “ appears to be a fair inference
from the facts above stated ; but being drawn from very limited
observations, it is offered with diffidence, and requires to be con-
firmed or modified by future researches.” But we are perhaps
scarcely justified in inferring from the experiments of Stevens,
Turver, and others, more than the fact, that a florid tint is com-
municated to blood by sea-salt, and by the neutral salts of the alka-
lies in general, and indeed by admixture with sugars ; whilst acids
render it still darker, The precise changes that occur during the
arterialization of the blood in the lungs are still unknown ; and if
we rely on the recent experiments of Gmelin, Tiedemann, and
Mitscherlich, venous blood cannot owe its colour to free carbonic
acid, because none is to be met with in it ; whilst the presence of
the carbonates of alkalies ought to communicate the florid hue
to 1t.
Sinee Dr. Stevens first published his opinions, the subject has
been farther investigated by Dr. Williami Gregory, and by Mr.
Irvine. They introduced portions of clot, freed by washing from
serum, into vessels containing pure hydrogen, nitrogen, and ecar-
bonie acid, placed over mercury. Assoon as the strong saline
solution came in contact with them, the colour of the elot, in all
the true gases, changed from black to bright red, and the same
change was found to take place in the Torricellian vacuum. On
repeating these experiments with the serum of the blood, and a
solution of salt in water of equal strength with the serum, no
change took place until atmospheric air, or oxygen gas, was ad-
mitted. It therefore appears—as properly inferred by the late
Mr. Egerton A. Jennings, from whom we have an interesting
“ Report on the Chemistry of the Blood as Illustrative of Patho-
logy,’™* — that though saline matter may be necessary to effect the
change of colour from that of venous to that of arterial blood, still,
with so dilute a saline solution, as that which exists in serum, the
presence of oxygen is likewise necessary. Dr. Davy® dissents,
“however, from those conclusions, and is disposed to infer, from all
the facts with which he is acquainted, that the colour of the blood,
whether venous or arterial, that is, dark or florid, is independent
of the saline matter in the serum, considered in relation to agency ;
and that, according to the commonly received view, oxygen is the

* Transactions of the Provincial Medical and Surgical Associativn, vol, iii,, Wor-
cester and London, 1835.

b Researches, Physiological and Anatomical, Dunglison’s Amer. Med. Lib. Edit.
p. 96, Philad. 1840,
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course, it lies close to the spine, and gives off the various branches
that convey arterial blood to the different parts of the body. Of
the immense multitude of these ramifications, an idea may be
formed, when we reflect, that the finest pointed needle cannot be
run into any part of the surface of the body, without blood, —
probably both arterial and venous, —flowing. The larger arte-
ries are situate deeply, and are thus remote from external in-
jury. They communicate freely with each other, and their anas-
tomoses are more frequent as the arteries become smaller and far-
ther from the heart. At their final terminations, they communi-
cate with the veins and the lymphatics,

It has been a common, but erroneous belief, that the branches
of the aorta, when taken collectively, are of much greater capa-
city than the parent trunk, and that this inequality goes on aug-
menting ; so that the ultimate divisions of an artery are of much
greater capacity than the trunk of the vessel. Hence, the arterial
system has been considered to represent, in the aggregate, a cone,
whose apex is at the heart, and the base in the organs; but as
all the minute arterial ramifications are not visible, it is obviously
impracticable to discover the ratio between their united capacity
and that of the aorta at its origin; yet the problem has been
attempted. Keil, by experiments made upon an injected subject,
considered it to be as 44507 to 1. J. C. A. Helvetius and Sylva
as 500 to 1. Senac estimated, not their capacities but their diame-
ters, and he conceived the ratio of these to be as 118,490 to
90,000 ; and George Martine affirmed, that the calibre of a parent
arterial trunk is equal to the cube root of the united diameters of
the branches® It will be shown, however, hereafter, from the
observations of M. Poiseuille and of Mr. Ferneley, that the notion
of the much greater capacity of the branches than of the parent
trunk is a fallacy. This subject will be referred to hereafter.

The pulmonary artery strongly resembles the aorta, Its dis-
tribution has been already described as a part of the respiratory
organs (page 16).

he arferies are composed of different coats in superposition,
respecting the number of which anatomists have not been entirely
of accord. Some have admitted six,"” others five, others four, butat
the present day, three only are perhaps generally received ; — first,
an exlernal or cellular, called also nervous, and cartilaginous by
Vesalins, and tendinous by Heister, which is formed of condensed
cellular substance, and has considerable strength and elasticity, so
that if a ligature be applied tightly round the vessel, the middle
and internal coats may be completely cut through, whilst the
outer coat may rematn entire. Scarpa is not disposed to admit
this as one of the coats. He considers that it is only an exterior

* Haller, Elementa Physiologie, tom. iv.

b See, on the Histology ofthe Arteries, Henle, and Mr, Paget, Brit. and For. Med.
Rev. July, 1842, p. 284 ; and Mandl, Manuel d'Anatomie générale, p. 187, Paris, 1843,
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as exhibited in the experiments of Schwann, referred to hereafter,
the contractile tissue of the arteries resembles that of the dartos,
and that which is found in many parts of the skin, as about the
nipple and follicles, although the physical characters of the latter
are so different from elastic tissue. The third or inner eoat is
smooth and polished,and is a continuation of the membrane which
lines the ventricles. It has an epithelial lining, resembles the serous
membranes, and is lubricated by a kind of serous exhalation.®

The arteries receive the constituents that belong to every living
part, —arteries, veins, lymphatics, and nerves. These arteries pro-
ceed not from the vessels themselves, which they nourish, but from
adjacent trunks, as we have remarked of the vasa vasorum, to
which class they really belong. The nerves proceed from the great
sympathetie, form plexuses around the vessels, and accompany
them through all their ramifications. By some anatomists, the
arteries of the head, neck, thorax and abdomen, are conceived to
be supplied from the great sympathetic, whilst those of the extre-
mities are supplied from the nerves of the spinal marrow. Itis
probable, however, that more accurate diserimination might trace
the dispersion of the twigs of the great nervous system of invo-
luntary motion on all these vessels. The organization of the arte-
ries renders them very tough and extremely elastie, both of which
qualities are necessary to enable them to withstand the impulse
of the blood sent from the heart, and to react upon the fluid so as
to influence its course. It is, likewise, by virtue of this structure,
that the parietes retain their form in the dead body, — one of the
points that distinguish them from the veins. '

The vitality of the arteries is inconsiderable. Hence their dis-
eases are by no means numerous or frequent ; an important faet,
seeing that their functions are eminent, and their activity in-
cessant.

c. Intermediate, Peripheral or Capillary System.

The capillary or intermediate vessels are the vessels of extreme
minuteness, by some considered to be formed by the termination
of the arteries and the commencement of the veins; by others to

~ be a distinet set of vessels. This system forms a plexus, which is

distributed over every part of the body, and constitutes, in the

" aggregate, what is meant by the capillary system. It admits of

-

two great divisions, one of which is situate at the terminaiion of
the branches given off from the aorta, and is called the general
capillary system ; the other at the termination ol the branches of
the pulmonary artery, —the pulmonic capillary system. Al-
though the capillary system of man does not admit of detection by

» For some speculations as to the agency of this secretion in the production of the
bufly state of the blood, &ec., sce M. Romain Gérardin, in Journal des Connaisances

Médico-Uhirurgicales, Mars, 1836,
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different animals, and in the same animal at different times, ac-
cording to the state of the system. , The latter is more abundant
in healthy, vigorous animals, than in those that have been im-
poverished by depletion, low living, or disease. Sir. Charles
Scudamore® found, by taking the mean of twelve experiments, that
the crassamentum amounted to 53-307 per cent. in healthy blood.

The difference between living and coagulated blood may be ex-
pressed in a tabular form as follows: —

Water,

—

- Various Salts, -é
A i Lters, Ser =

?E' Liguor Sanguinis, Eiﬂﬂia do. =2 :“
ke Albumen, g
= Fibrin, A
= g "Crassamentum,® | =
L_Rﬁf Corpuscles, J D

The serum is viscous, transparent, of a slightly yellowish hue,
and alkaline, owing to the presence of a little free soda. Its smell
and taste resemble those of the blood. Its average specific gravity
has been estimated at about 1-027.° But on this point, also, observ-
ers differ. Dr. John Davy? found it to vary from 1020 to 1-031.
Martine, Muschenbroek, Jurin, and Haller, from 1-022 to 1-037:
Berzelins and Wagner,® from 1-027 to 1:029 ; Christison,f from
1:029 to 1-031; Lauer;f from 1:009 to 1:011; whilst Thackrah®
found the extremes to be 1-004 and 1-080. At 158° of Fahrenheit,
it coagulates ; forming at the same time, numerous cells, containing
a fluid, which oozes out from the coagulum of the serum, and is
called the serosify. It contains, according to Bostock, about Jth
of its weight of animal matter, together with a little chloride of
sodium. Of this animal matter,a portion is albumen, which may be
readily coagulated by means of galvanism ; but a small quantity
of some other principle is present, which differs from albumen and
gelatin, and to which Marcet' gave the name muco-extractive
matter, and Bostock) unceagulable matler of the blood —as a
term expressive of its most characteristic property. Serum pre-
serves its property of coagulating, even when largely diluted with
water. According to Brande it is almost pure liquid albumen,

* Roget's Outlines of Physiology, American Edition, by the author, § 385, Philad.
1839,

b B. Babington, art. Blood, in Cyclop. of Anat. and Physiol., Lond. 1836 : T, W.
Jones, Brit. and For. Med. Rev., Oct, 1842, p. 588 ; and Mandl, Manuel d'Anatomie
générale, p. 255, Paris, 1843,

¢ Bostock's Physiology, &ec. edit. cit. p. 287 ; Marcet, in Medico-Chirurg. Trans.
iii. 363 ; and Mandl, Manuel d'Anatom. générale, p. 230, Paris, 1843.

4 Researches, Physiological and Anatomical, Dunglison’s Amer. Med. Lib. Edit.
p. 11. Philad. 1840,

= Elements of Physiology, by R. Willig, & 103, Lond. 1842.

¢ On Granular Degeneration of the Kidneys, p. 61, London, 1839, or Dunglison’s
American Med. Library Edit., Philad. 1839.

¢ Hecker's Annalen, xviii. 393 ; and Burdach, op. cit. iv. 20,

u Inquiry into the Nature and Properties of the Blood, &e. Lond. 1819,

i Medico-Chirurg. Transact. ii. 364. i Op. cit. p. 292.

t Philosoph, Transact. for 1809, p. 373,
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It need scarcely be said, that venous blood must differ somewhat
in its character in the different veins. In its passage through the
capillary or intermediate circulation, the arterial blood is deprived
of several of its elements, but this deprivation is different in differ-
ent parts of the body. The blood, for example, which returns
from the salivary glands, must vary from that which returns from
the kidneys. In the blood of the abdominal venous system, the
greatest variation is observed. Professor Schultz?® has, of late, in-
quired into the chemical and physiological differences between the
blood of the vena portze and that of the arteries and other veins.
He found, that it is not reddened by the neutral salts, or by expo-
sure to the atmosphere, or to oxygen; that it does not generally
coagulate ; that it contains 5:23 per cent. less fibrin; proportion-
ably more cruor, and less albumen; and has twice as much fat in
its solid parts as that of the arteries and the other veins; the pro-
portions being as follows:

Blood of the vena porle - - - 1-66 per cent.
——— of the arteries - - - 092
——— of the other veins - - - 083

The character and quantity of the different constituents of the
blood, as well as its coagulation, vary greatly in disease ; and the
investigation is one of the most important in the domain of patho-
logy.® Itis one which has attracted the attention of modern patho-
logists, and especially of MM. Andral and Gavarret, who have en-
deavoured to ? tect the changes that oecur in dIEE&EB in the amonnt
of the organic elements of the fluid. These the author has referred
to in their appropriate places in another work.®* The usual propor-
tions of each element, in 1000 parts of healthy blood, are as follows :
Fibrin, 3; red particles, 127 ; solid matter of serum, 80; water,
790, The proportion of fibrin may perhaps vary, within the
limits of health, from 23 to 34 parts in a thousand. The amount
of red particles appears to be subject to greater variation, within
the limits of health, than that of the fibrin. The maximum is
about 140, but this is connected with a plethoric condition ; the
minimum is about 110. Strength of constitution contributes most
to raise the globules towards the maximum ; whilst debility, con-
genital or acquired, diminishes them towards the minimum pro-
portion. The solid matter of the serum likewise varies, but

a Rust, Magazin fiir die gesammt. Heilkund. Bde. 44, H. i. Soe, also, Ancell’s Lee-
tures on the Physiology, &ec. of the Blood, Feb. 1, 1840, p. 682; and Prof. Schultz,
in Lond. Lancet, Aug. 10, 1839, p. 7 17.

b See, on this subject, Babington, op. citat.; G. O. Rees's Analysis of the Blood and
Unna, in Health and Disease, Lond, 1836 ; Mr. E. A. Jennings's Report on the Che-
mistry of the Blood, as illustrating its Pathology, in Transact. of the Provincial Medical
and Surgical Association, val. iii., Lond. 1835 ; Giacomini, De la Nature, de la Vie, et
des Maladies du Sang, — Munugraph. in Encjclngrnphie des Sciences Médicales, Avril,
1840; L, Mand]l, Manuel d'Anatomie genemle, 271, Paris, 1843; MM. Andral and
ﬂavarrut Art.-lm. Général. Série 3, tom. viii. p. 501 ; and Andral, Hématologie Pa-
thologique, Paris, 1843.

¢ Practice of Medicine, 2d edit. Philad. 1844,
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victim to the persecution and intolerance of Calvin, — and of An-
drew Caesalpinus, and Realdus Columbus. It has, indeed, been
imagined, that they possessed some notion of the greater circula-
tion., However this may have been, all nations unite in awarding
to Harvey the merit, if not of entire originality, of at least of hav-
ing first clearly described it. The honour of the discovery is, there-
fore, his; and by it his name has been rendered immortal, for its
importance to the physiology and pathology of the animal fabric
1s overwhelming. How vague and inaccurate must have been the
notions of the earlier pathologists regarding the doctrine of acute
diseases, in which the cireulation is always largely affected, —
diseases, which, according to the estimate of some writers, consti-
tute two-thirds of the morbid states to which mankind are liable.
[t was in the year 1619, that Harvey attained a full knowledge of
the circulation ; but his discovery was not promulgated until the
year 1628 ; in a tract, to which the merit of clearness, perspicuity
and demonstration has been awarded by all.* Yet so strong is
the foree of prejudice, and so difficult is it to discard preconceived
notions, that it was remarked, according to Hume,® that no physi-
cian in Europe, who had reached forty years of age, ever, to the
end of his existence, adopted Harvey’s doctrine of the circulation ;
and Harvey’s practice in London diminished extremely for a time
from the reproach drawn upon him by that great and signal dis-
covery.®

Of the truth of the course of the blood, as established by Harvey,
we have numerous and incontestable evidences, which it may now
be almost a work of supererogation to adduce. Of these the fol-
lowing are some of the most striking, First. If we open the chest
of a living animal, we find the heart alternately dilating and con-
tracting so as manifestly to receive and expel the blood in reciprocal
succession. Secondly. The valves of the heart, and of the great
arteries, which arise from the ventricles,are so arranged as to allow
the blood to flow in one direction, and not in another; and the
same may be said of those veins, which are directed towards the
heart. The tricuspid valve permits the blood to flow only from
the right auricle into the corresponding ventricle; the sigmoid
valves admit it to enter the pulmonary artery, but not to return ;
and, as there is, in the adult, no immediate communication between
the right and left sides of the heart, the blood must pass along the
pulmonary artery and by the pulmonary veins to the left auricle.
The mitral valve, again, is so situate, that the blood can only pass
in one direction from auricle to ventricle; and, at the mouth of
the aorta, the same valvular arrangement exists, as at the mouth
of the pulmonary artery, permitting the blood to proceed along the
artery, but preventing its reflux. Thirdly. If an artery and a

s Exercitat. Anatom. de Mot Cordis et Sanguinis, Francof, 1628, Glasgum, 1751.

v History of England, chap. Ixii. M

¢ Sce, also, Purkinje, in art. Circulatio Sanguinis, in Eneyclop, Wirterb. der Medicin.
Wissenschafl, vii. 695, Berlin, 1831.
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Let us suppose it to be once filled ; the stimulus of the blood ex-
cites it to contraction, and the blood is thus sent into the corre-
sponding ventricle. As soon, however, as it has emptied itself,
the stimulus is withdrawn : and, by virtue of its elasticity, it re-
turns to the state in which it was prior to contraction. An approach
to a vacuum is thus formed in the cavity, and the blood is solicited
towards it from the veins, until it is again filled and its contraction
is renewed. 'When the right auvicle contracts there are four chan-
nels by which the blood might be presumed to pass from it, — the
two terminations of the vena cave, the coronary vein, and the
auriculo-ventricular communication. The constant flow of blood
from every part of the body prevents it from readily returning by
the ven cavee, whilst the small quantity, which, under other eir-
cumstances, might have entered the coronary vein, is prevented
by its valve. To the flow of the blood through the aperture into
the ventricle, which is in a state of dilatation, there is no obstacle,
and accordingly it takes this course, raising the tricuspid valves.

It may be remarked, that physiologists are not entirely of ac-
cord regarding the reflux of blood into the venm cave. Some
think that this always occurs to a slight extent; others, that it is
never present in the physiological or healthy state. Its existence
is unequivoeal, where an obstacle occurs to the due discharge of
the blood into the ventricle. For example, if any impediment
exists to the flow of blood along the pulmonary artery, either
owing to mechanical obstruction or to diminished force of the ven-
tricle, the reflux will be manifested by a kind of pulsation in the
veins, which Haller has called the venous pufse.

The blood, having attained the right ventricle, by the effort
exerted by the contraction of the auricle, and by the aspiration
exerted by the dilatation of the cavity through the agency of its
elastic structure,the ventricle contracts. Into it there are but two
apertures, — the auriculo-ventricular, and the mouth of the pul-
monary artery. By the former, much of the blood eannot escape,
owing to the tricuspid valve, which acts like the sail of a ship, —
the blood distending it, as the wind does a sail, and the chorda
tendine retaining it in position, so that the greater part of the
blood is precluded from reflowing into the auricle. This auriculo-
ventricular valve is not, however, as perfect as that of the left
heart, The observations of Mr. King®*show, that whilst the strue-
ture of the mitral valve is adapted to close accurately all commu-
mication between the left auricle and ventricle during the contrac-
tion of the latter, that of the tricuspid valve is designedly calcu-
lated to permit, when closed, the flow of a certain quantity of
blood into the auricle. The comparatively imperfect valvular
function of the tricuspid was shown by various experiments on
recent hearts, in which it was found, that fluids, injected through
the aorta into the left ventricle, were perfectly retained in that

* Guy's Hospital Reports, No. iv. for April, 1837 ; see, aleo, P. Blakiston, Lond.
Med. Gaz., Aug. 1841,
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arteries into the heart, —and Messrs. Corrigan,* Pigéaux,® Stokes®
and Mackintosh® thought the first sound to be owing to the systole
of the venous sinuses, and the second to the systole of the ventri-
cles — an opinion, which Burdach® thinks is best founded, but
which, as we have seen, is manifestly erroneous.t

In a case of ectopia cordis, recently deseribed by Cruveilhier,®
by applying the finger to the origin of the pulmonary artery, a
distinet “vibratory thrill was perceived, which corresponded with
the ventricular diastole; bnt no such thrill could be felt by the
finger when it was applied to any part of the base of the ven-
tricles.  He inferred, therefore, that the first sound cannot be de-
pendent upon the action of the auriculo-ventricular valves. The
greatest intensity of the first sound was, indeed, in the same sitna-
tion as the greatest intensity of the second, that is, at the origin of
the large arteries. Dr. Carpenter" thinks the results of these
observations of M. Cruveilhier, clearly establish, that the prin-
cipal cause of the first sound exists at the entrances to the arte-
rial trunks; and it does not seem to him, that any other reason
can be assigned for it than the prolonged rush of blood through their
orifices, and the throwing bm_:l: of the semilunar valves, which, in
suddenly flapping down again, produce the second sound. M.
Craveilhier states it, in his opinion, to be a uniform occurrence, that
disease of the semilunar valves modifies both sounds ; —a fact,
which the author has long noticed. Without expressing an opinion
as to the validity of M. Cruveilhier’s conclusion regarding the two
sounds of the heart, Dr, Forbes endel}tly regards it with favgur,
under the view long maiutained by him, that although certa!nl}?
characteristically different, the two sounds have so great a simi-
larity, and are so allied in time and place, that he could not readily
brinz his mind to believe, that they do not both depend upon one
and the same cause, slightly modified, or, at least, on the different

0 same parts.' e

I"]%’r&rﬁgﬁmck af,'d Moore  who agree in the main with Dr. Hope,
found*the first sound, the impulse, and the systole of the ventricles
to be synchronous ; and-the second sound to be synchronous with
the diastole of the ventricles. The first sound, they suggest, may
be a combination of that caused by the contraction of the auricles,
the flapping of the auriculo-ventricular valves, the rush of blood
from the ventricles, and the sound of muscilar contraction. In
four of their experiments, when the heart was removed from the

s Dublin Medical Trans., vol. i., New Series.

v Bulletin des Sciences M:E:]imler. pa!r Férussac, Xxv. 272,

¢ Edinb. Med. and Surg. Journal, vol. TXX1¥. :

d Erimiples of Pathoiogy, &ec., 2d Amer. edit,, ii. 6, Philad. 1837.

¢ Die Physivlogie als Erfahrungswissenschaft, iv. 219, Leipz. 1832,

i Miiller's Handbuch, u. s. w., Baly's translation, p. 176, Lond. 1838,

¢ Gazelte Méd. de Paris, 7 Aout, 1841, p. 535 and Brit. and For. Med. Rev., Oct.
1841, p. 535. B Human P[:ysialogy. & 486, Lond, 1842.

i Translation of Laénnee, 4th edit.; and Brit. and For. Med. Rev,, loc. cit.

1 Op. citat.
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thready : and his heart had its usnal beating. He composed him-
self on his back, and lay in a still posture, some time. While I
held his right hand, Dr. B. laid his hand on his heart, and Mr. S.
held a clean looking-glass to his mouth. I found his pulse sink
gradually, till at last I could not feel any, by the most exact and
nice touch. Dr. Baynard could not feel the least motion in. his
heart, nor Mr. Skrine the least soil of breath on the bright mirror
he held to his mouth. Then each of us, by turn, examined his
arm, heart and breath, but could not by the nicest serutiny discover
the least symptom of life in him. We reasoned a long time about
this odd appearance as well as we could; and all of us judging it
inexplicable and unaccountable ; and finding he still continued in
that condition, we began to conclude indeed that he had carried the
experiment too far, and at last were satistied that he was actually
dead, and were just ready to leave him. This continued about
half an hour, by nine o’clock in the morning, in autumn, As we
were going away, we observed some motion about the body, and
upon examination found his pulse and the motion of his heart
gradually returning ; he began to breathe gently,and speak soflly ;
we were all astonished, to the last degree, at this unexpected
change, and after some further conversation with him, and among
ourselves, went away fully satisfied as to all the particulars of this
fact, but confounded and puzzled, and not able to form any rational
scheme, that might account for it. Ie afterwards called for his
attorney, added a codicil to his will, settled legacies on his servants,
received the sacrament, and calmly and composedly expired about
five or six o’clock that evening.”

It is manifest that this case — unaccountable as it is, in many
respects — can add no weight to the views of the Stahlians. It is
as strange, as it is inexplicable. The opinion, with them, that the
‘heart’s action is a muscular function, was accurate. The error lay
in placing it amongst the voluntary functions. It belongs to the
involuntary class, equally with many of the muscles concerned in
deglutition, and with those of the stomach and intestines; and
how well is it for us, as Sir Charles Bell has remarked, that the
actions of this and other organs, directly instrumental to the organic
funetions, are placed out of onreontrol! ¢ A doubt —a moment’s
pause of irresolution —a forgetfulness of a single action at its ap-
pointed time — would otherwise have terminated our existence.””*

In an oriental journal, Mr. H. M. Twedel" has published a case,
even more extraordinary than that of Col. Townshend,—of a
Hindoo, thirty years of age, who #is said, by long practice, to have
acquired the art of holding his breath, by shutting the mouth, and
stopping the interior opening of the nostrils with the tongue.” This
man submitted to be buried for a month, and was dug out alive at
the expiration of that period. *“ He was taken out in a perfectly

* See Fletcher's Rudiments of Physiology, partii. &, p. 71, Edinb. 1836,
b India Journal of Medical and Physical Sciences; and Amer. Journ. of the Medical
Sciences, p. 250, Nov. 1837.
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latter vessel, which has ordinarily no pulsation, now begins to
beat ; whilst, if blood from a vein be directed into an artery, the
latter ceases to beat.®
Another class of physiologists have reduced the whole of the
arterial action to simple elasticity ; a property, which the yellow
tissue that composes the proper membrane of the artery, seems to
possess in an unusual degree. Such is the opinion of Magendie.”
“ Admitting it to be certain,” he remarks, * that contraction and
dilatation oceur in the arteries, I am far from thinking, with some
authors of the last century, that they dilate of themselves, and con-
tract in the manner of muscular fibres. On the contrary, I am cer-
tain, that they are passive in both cases, that is, that their dilata-
tion, and contraction are the simple effect of the elasticity of their
parietes, put in action by the blood, which the heart sends inces-
santly into their cavity,”” —and he farther remarks, that there is no
difference, in this respect, between the large and the small arteries.
As regards the larger arteries, it is probable, that this elasticity
is the principal but not the only action exerted ; and that it is the
cause, why the blood flows in a continuous, though pulsatory,
stream, when an opening is made into them; thus acting like the
reservoir of air in certain pumps. In the pump A B, represented
in the marginal figure, were there
no air-vessel C, the water would Fig. 169,
flow through the pipe E at each
stroke of the piston, but the stream
would be interrupted. By means
of the air-vessel, this is remedied.
The water, at each stroke, is sent
into the vessel ; the air countained
inthe air-vessel is thuscompressed,
and its elasticity thereby augment-
ed ; so that it keeps up a constant
pressure on the surface of the
water, and forees it out of the ves-
sel, through the pipe D, in a nearly
uniform stream. Now, in the
heart, the contraction of the ven-
tricle acts like the depression of
the piston ; the blood is propelled
inte the artery in an interrupted
manner, but the elasticity of the Section of a Forcing Pasip:
bloodvessel pressesupon the blood,
in the same manneras the airin the air-vessel presses upon the water
within it ; and thus the blood flows along the vessel in an unin-
terrupted, although pulsatory, stream. ;
There are many difficulties, however, in the way of admitting
the whole of the action of the arteries in the circulation to be de-
* Adelon, Physiol, de 'Homme, edit. cit. iii. 380 ; and art. Circulation, in Dict. de
Médecine, 1ére édit. v, 321, Paris, 1822. ; b Précis, &e. edit. eit. 1. 387,
VoL, I1I, — 12
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over the probe, was then slightly touched with caustic potassa.
In a minute and a half, the pulsations of the exposed artery be-
came more distinet. In two minutes, the beats were stronger ; in
four minutes, their violence was lessened ; and in five minutes, the
action was restored to its natural state. The experiment was re-
peated, with analogous results, upon a rabbit. In this animal, the

ar vagum was separated from the intercostal nerve ; and it was
ound, that, when the former nerve alone was irritated, no increase
took place in the force of the action of the artery. ¢ The carotid
artery,” says Sir Everard, “ was chosen as the only artery in the
body of sufficient size, that can be readily exposed, to which the
nervous branches, supplying it, can be traced from their trunk.
This experiment was repeated three different times, so as to leave
no doubts respecting the result.”” These experiments demonstrate,
that, under the nervous influence, an increase or diminution may
take place in the contraction of an artery; and they aid us in the
explanation of those cases, in which the eireulation has been ac-
complished, where the heart has been altogether wanting or com-
pletely defective in structure.

Sir Everard instituted some farther experiments, with the view
of determining whether heat or cold have the greatest agency in
stimulating the nerves to produce this eflect upon the artery. The
wrist of one arm was surrounded by bladders filled with ice ; and
after it had remained in that state for five minutes, the pulse of the -
two wrists was felt at the same time. The beats in that which
had been cooled were found to be manifestly stronger. A similar
experiment was now made with water, heated to 120° or 150° of
Fahrenheit. The pulse was found to be softer and feebler in the
heated arm. When one wrist was cooled and the other heated,
the stroke of the pulse, in the cooled arm, had much greater farce
than that of the heated one. These experiments were repeated
upon the wrist of several young men and young women of different
ages, with uniform results,

Lastly, we have remarked, and shall have occasion to refer to
the matter again, that certain animals, which have no heart,® have
eirculating vessels in which contraction and dilatation are percep-
tible. This is the case with the class vermes of Cuvier, and can be
seen very distinetly in the lumbricus marinus or lug, the leech,
&e. The fact has been invoked both by the believers in the mus-
cular contractility ol arteries, and by those who conceive the con-
tractility to be peculiar; but our acquaintance with the intimate
structure of the coats of the wvessels, in those animals, is too minute
for us to assert more than that they are manifestly contractile. In
an interesting case of acardiac feetus examined by Dr. Houston, of
Dublin, it seemed impossible that the heart of a twin feetus could
have occasioned the movement of blood in the acardiac one; and

» Bee a case of this kind in the human fetus, by Dr. I, 8, B. Jackson, of Boston, in
the American Journal of the Medical Sciences, for February, 1838, p. 362 ; and another
by Dr. Houston, in the Dublin Journal of Med. Sciences, No. xxix. See, also, Prof.
Graves, Lond. Med. Gaz , June 30, 1838, p, 562.
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the vein ceased. At this stage of the experiment, the compression
was removed from the artery ; the blood immediately passed into
the artery, and, as soon as it had reached the final divisions, it
began to flow again through the opening in the vein, and the jet
was gradually restored. On compressing the artery again, until it
was emptied, and afterwards allowing the arterial blood to pass
slowly along the vessel, the discharge from the vein occurred, but
without any jet; which was resumed, however, as soon as the
artery was entirely free.

This experiment is not so convineing to usas it appears to be to
M. Magendie. The chief fact, which it exhibits, is the elastic, and
probably contractile, power of the arteries. It might have been
expected, & priori, under any hypothesis, that the quantity of blood
discharged gﬂm the vein would hold a ratio with that sent by the
artery ; and, consequently, the experiment appears to us to bear
but little on the question regarding the separate contractile action
of the capillaries. It is difficult, indeed, to believe, that such an
action does not exist. In addition to the circumstance, already
mentioned, of the absence of pulsation in the smaller arteries,
almost every writer on the theory of inflammation considers the
fact of a distinct action of the capillaries established, and leaves to
the physiologist the by no means easy task of proving it. Dr.
Wilson Philip® placed the web of a frog’s foot in the microscope,
and distinctly saw the capillaries contract upon the application of
those stimulants, which produce contraction of the muscular fibre.
The result of Dr. Thomson’s® experiments, in investigating the
subject of inflammation, were the same, as well as those of Dr.
Hastings.c The facts, which we have already referred to, regarding
the continuance of the circulation in the minute vessels after the
heart has been removed, are confirmatory of the same point ; as
well as the observation of Dr. Philip, that the blood in the capilla-
ries is influenced by stimulants applied to the central parts of the
nervous system. The experiments of Thomson, Philip, and Hast-
ings, were repeated by Wedemeyer,! with great care. The ciren-
lation in the mesentery of the frog, and in the web of its foot, being
observed through the microscope, it was evident, that no change oc-
curred in the diameter of the small arteries, or in that of the capil-
laries, so long as the circulation was allowed to go on in its natural
state ; but as soon as excitants were applied to them, an alteration
of their calibre was perceptible. Alcohol arrested the flow of
blood without inducing much apparent contraction of the vessels.
Chloride of sodium, in the course of three or four minutes, caused
the vessels to contract one-fifth of their calibre, which contraction
was followed by dilatation of the vessels, and a gradual retardation
and stoppage of the blood. In a space of time varying from ten

s+ A Treatise on Febrile Diseases, 3d edit. ii. 17, Lond. 1813 ; and Medico-Chirur.
T'ransact. vol. xii. p. 401. i

b Lectures on Inflammation, p. 83, Edinb. 1813, ¢ Op. cilal.

4 Untersuch. iiber die Krieslauf, u. s. w., Hannover, 1828 ; and Edinb. Med. and Surg.
Journ. vol. xxxii.
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lucency of congelation, are all circumstances, that go to establish
the same point. '

The contractile power of the capillaries is doubtless modified
by the condition of the ganglionic nerves distributed to them,
which, as we have seen, are observed to increase as the size of
the vessels and the thickness of their coats diminish. Their in-
fluence is, indeed, strikingly evinced in actions, which are altoge-
ther nervous, as in the flushed countenance occasioned by sudden
mental emotions. By some, however, the whole capillary circula-
tion has been ascribed to the motive faculty inherentin the globules
of the blood ; whilst others,again, have asserted, that the “ electro-
galvanic power,” — or in other words — the nervouns power, ge-
nerated in the nervous system, and acting on the blood globules
through the parietesof the capillary system of vessels is the imme-
diate agent directing the movements or circulation in the capil-
laries : all this, however, enters into the inserutable question of
what is the cause of life in the fluids or tissues, —a guestion to be
agitated, but not solved, in a subsequent part of this volnme.?

But, not only has a vital power of contraction been conceded
tothe capillaries; it has been imagined, that they possess what
the Germanscalla Lebensturgor (furgor vitalis) or vital pro-
perty of expansibility or turgescence. Such appears to be the
opinion of Hebenstreit® and of Prus;® and it has been embraced,
in this country, by Professor Smith of Yale College, by his son,
Professor N. R. Smith of Baltimore, in his excellent work on the
“ Arteries,””! and by Professor Hodge® of Philadelphia. The idea
has been esteemed to be confirmed by the fact of excitants having
been seen under the microscope, by Hastings, Wedemeyer, and
others, to occasion not only contraction but dilatation of the
capillaries, The phenomena, observed in the erectile tissues, have
likewise been considered to favour the hypothesis; but, in answer
to these arguments, it may be replied, that the irregular excitation,
produced in the parts by the application of powerful stimulants,
might readily give occasion to an appearance of expansibility
under the microscope, without our being justified in-inferring, that
these vessels possess an innate vital property of expansibility;
and, in many of the cases, in which ammonia and galvanism were
applied by Thomson, Hastings, Wedemeyer and others, the
action of contraction ought rather to be esteemed physical or
chemical, than vital. The results of the application of such exci-
tants, as diluted aleohol, dilute solutions of ammonia and of chlo-
ride of sodium, can alone be adduced as evidences of vital action

2 Alison’s Outlines of Physiology, Supplement to 2d edit., Edinb. 1836 ; and A Short
Inquiry into the Capillary Circulation, &e. by James Black, M.D., Lond. 1825.

b Dissert. de Turgore Vitali, Lips. 1795; Hildebrandt's Physiologie, Auflag. 5,5 84;
and Tiedemann’s Physiologie, trad. par Jourdan, p. 625, Paris, 1831,

¢ De I'lrritation, &e., Paris, 1825.

d Surgical Anatomy of the Arteries, 2d edit., Baltimore, 1835, )

¢ North Amer. Med. and Sarg. Journal, June, 1828, See, also, Prof. Graves, in

Lond. Med. Gazette, for June 30, and July 7, 1838. ;
t Burdach’s Physiologie als Erfahrungswissenschaft, B. iv. Leipz 1832,
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observations on this subject —suggests, that the influence of this hy-
drostatic force would scarcely be felt through the plexus of capil-
lary vessels; ¢ for the interposition of a system of tubes even of
much larger calibre would be, by the friction created between the
fluid and their walls, an efifectual obstacle to the rapid ascent of a
current, which had so slight an impetus as that derived from its
previous fall.”” The author did not mean, however, to say more
than that the blood “ might attain® the right auricle by the hy-
drostatic force alone ; he did not wish to convey the idea, that the
eirculation could be carried on without ‘the aid of an additional
force ; but that a slight effort only on the part of the heart and arte-
ries might be needed to enable the blood to perform its entire eireuit.

Are we then to regard the veins as simple elastic tubes? This is
the prevalent belief. Their elasticity is, however, much less than
that of the arteries. Spme physiologists have conceived them
to possess also contractile properties.  Suchisthe opinion of Brous-
sais," who founds it, in part, upon certain experiments by Sarlan-
diére, already referred to, in which contraction and relaxation of
the ven® cavee of a frog were seen, for many minutes after the
heart was removed from the body. These pulsations of the venz
cavee and also of the pulmonary veins in their natural state have
been seen by numerous observers — by Steno, Lower, Wepfer,
Borrachius, Whytt, Haller, Lancisi, Miiller, Marshall Hall, Flou-
rens, J. J. Allison, and others.®? The experiments of Dr. Allison,
in reference to the vene cave and pulmonary veins, appeared to
him, to prove,— that they pulsate near the heart in the four classes
of the vertebrata, — that in dying animals they pulsate long after
the auricle and ventricle have ceased to beat, — that they will also
beat even in quadrupeds, for hours after they have been separated
from the heart and from the body ; — and that they can be stimu-
lated tocontract either when in orout of the body, by mechanical and
galvanic means, especially by the latter, after all mnotion has ceased
for some time.

It seems to be very doubtful, whether the veins generally
possess any sensible contraction like that of the vene cave
and pulmonary veins near the heart, for although irritated by
galvanic and mechanical stimuli by Haller, Nysten, Miiller, J. J,
Allison, and others, no motion whatever could be detected in
them.®* Gerber affirms, that the fibres of the middle coat of the
veins bear a stronger resemblance to those of muscular tissue than
do those of the corresponding part of the arteries, which resemble
more the ordinary elastic fibres; but Dr. Carpenter? thinks it not
improbable, that his observations were made on portions of the
veins near the heart, which partake of its contractility.

* T'raité de Physiol. &e., Drs, Bell and La Roche's translat. p. 391, Philad. 1832,
See also, Muller's Handbuch, u. s. w., Baly’s translation, p. 171, Lond. 1838.

b See the experiments of the last named gentleman proving the existence of a venous
pulse independent of the Heart and Nervous System, in Amer. Journal of the Medical
Siciences, Feb, 1859, p. 306. f

¢ J. Miiller, Elements of Physiology, p. 170, Lond. 1838, and J. J. Allison, op. cit.
p. 320. ¢ Human Physiology, § 514, Note.  Lond. 1842.
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from the vena cava, towards the tied vein, by means of anasto-
moses, the experiment was varied. The dog has not, like man,
large internal jugular veins, which receive the blood from the in-
terior of the head. The cireulation from the head and neck is, in
it, almost wholly confined to the external jugular veins, which are
extremely large; the internal jugulars being little more than wves-
tiges. By tying both of these veins at once, Magendie made sure
ufobviating, in great part, the reflux in question ; but, instead of
this double ligature diminishing the phenomenon under considera-
tion, the jet became more closely connected with the respiratory
movement; for it was manifestly modified even by ordinary
respiration, which was not the case when a single ligature was
employed.

From these and other experiments, Magendie properly concludes,
that the turgescence of the veins must not be ascribed, with Haller,
Lamure, and Lorry, simply to the reflux of the blood of the venm
cava into the branches opening directly or indireetly into them ;
but that it is partly owing to the blood being sent in larger quan-
tity into the veins from the arteries.®

In the same manner are explained — the rising and sinking of
the brain, which, as was observed in an early part of this worlk,
(vol. i., p. 79,) are synchronous with expiration and inspiration.
During expiration, the thoracic and abdominal viscera are com-
pressed ; the blood is driven more into the branches of the ascend-
ing aorta, and it is, at the same time, prevented from returning by
the veins: owing to the combination of these causes, the brain is
raised during expiration. In inspiration, all this pressure is re-
moved ; the blood is free to pass equally by the descending, as by
the ascending, aorta; the return by the veins is ready, and the
brain therefore sinks.® We can thus, also, explain why the face
is red and swollen during erying, running, straining, and the vio-
lent emotions ; and why pain is augmented in local inflammations
of an extremity, — as in cases of whitlow, and when respiration
is hurried or impeded by running, erying, &c. The blood aceu-
mulates in the part, owing to the compound effect of increased
flow by the arteries, and impeded return by the veins. The same
explanation applies to the production of hemorrhage by any vio-
lent exertion ; and Bourdon® aftirms, that he has always seen he-
morrhage from the nose largely augmented during expiration ;
diminished at the time of inspiration, and arrested by prolonged
inspiration ; — a therapeutical fact of some interest,

It is manifest, then, that the circulation is modified by the move-
ments of inspiration and expiration,! —the former facilitating the

+ Précis, &c. ii. 421,

b This motion of the brain must not be confounded with that which is synchronous
with the contraction of the left ventricle ; and which is owing to the pulsation of the
arteries at the base of the brain.

¢ Recherches sur le Mecanisme de la Respiration et sur la Circulation du Sang,
Paris, 1820,

¢ Dr. Clendinning’s Report to the Brit. Association, 1839-40, Lond. Med. Gazette,
Nov. 13, 1840, p. 270,
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pear to us convincing against this sole agency of ordinary respi-
ration in effecting venous circulation. According to Sir David’s
hypothesis, blood ought to arrive at the heart at the time of inspi-
ration only ; and as there are, in the average, seventy-two con-
tractions of the heart for every eighteen inspirations ; or four con-
tractions, or — what is the same thing — four dilatations of the
auricle for each respiration; one of these only ought to be con-
cerned in the propulsion of blood, whilst the rest should be blood-
less; yet we feel no difference in the strength of the four pulsa-
tions. It is clear, too, if we adopt Sir David’s reasoning, that, of
the four pulsations, two,-and consequently two dilatations of the
auricles; must oceur during expiration, at which time the capacity
of the chest is actually diminished : moreover, holding the breath
ought to suspend the circulation ; and the respiratory influence
cannot be invoked to explain the eirculation in the feetus or in
aquatic animals. At the most, therefore, respiration can only be
regarded as a feeble auxiliary in the cirenlation. In favour of
Dr. Barry’s opinion of the efficiency of atmospheric pressure in
causing the return of blood by the veins, he adduces the fact, — al-
ready relerred to,under the head of Absorption,— that the applica-
tion of an exhausted vessel over a poisoned wound prevents the ab-
sorption ofthe poison; but this,as we have seen, appearsto be a phy-
sical effect, which would apply equally to any view of the subject.

In all these cases, the elastic resilience of the lungs, by contri-
buting to diminish the atmospheric pressure from the outer surface
of the auricles, may, likewise, as suggested by Dr. Carson,* have
some agency in soliciting the blood into these cavities, but the
agency cannot be great.

There is another circumstance of a purely physical nature,
which may exert some. influence upon the flow of the blood along
the veins; viz., the expanded termination of the vena cava in the
right auricle. To explain this, it is necessary to premise a detail
of a few hydraulic facts. If an
aperture A, Fig. 173, exist in a cis-
tern X, the water will not issue at
the aperture by a stream of uniforin
size ; but, at a short distance from
the reservoir, it will be contracted
as at B, coustituting what has been
termed the vena contracta. Now,
it has been found, that if a tube,
technically called an adjutage, be
attached to this aperture, so as to
accurately fit the stream, as at A B,
Fig. 174, as mnch finid will flow
from the reservoir as if the aperture
alone existed.

Again,ifthe pipe B C be attached

* Philosoph. Transact. for 1820,and An Inquiry into the Causes of Respiration, &e.
3d edit. Liverpool, 1833,
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more perceptible the nearer it is to the heart and the greater the
vessel; hence it is more obvious at the arch of the aorta; and we
can now understand why this arch should be so gradual. We
have a striking example of the force, used in this effort at straight-
ening the artery, in the case of the popliteal artery, when the legs
are crossed, and a curvature is thus produced. The force is suffi-
cient to raise a weight of upwards of fifty pounds at each contrac-
tion of the ventricle, notwithstanding it acts at the extremity of so
long a lever. This fact is sufficient to exhibit the inaccuracy of
the notion of Bichat and Brichetean,® that the curvatures in the
arteries can have no effect in retarding the flow of blood. Such
could only be the case, Bichat thinks, if the vessels were empty at
each systole.

4. Jinastomoses.— The anastomoses of vessels have, doubtless,
also some influence on the course of the blood ; but it is impossi-
ble to appreciate it. The superficial veins are especially liable to
have the circulation impeded by compression in the different pos-
tures of the body; but, by means of the numerous anastomoses
that exist, if the blood cannot pass by one channel, it is diverted
into others. Although, however, a forcihle compression may
arrest or retard the flow by these vessels, a slight degree of sup-
port preventsdilatation of the vein by the force of the blood passing
into it, and thus favours its motion. The constant pressure of the
skin is hence serviceable to the circulation through the subecuta-
neous veins; and if, by any means, the pressare is diminished,
especially in those parts in which the blood has to make its way
coutrary to gravity —as in the lower exiremities — varices or
dilatations of the vessels arise, which are remedied by the mecha-
nical compression of an appropriate bandage.

Attempts have been made to calculate the velocity with which
the blood proceeds in its course ; and how long it would take for
a globule of blood, setting out from the left side of the heart, to
attain the right side. It is clear, that the data are,in the first -
place, totally insufficient for any approximation. We know not
the exact quantity of blood, contained in the vessels; the quantity
sent into the artery at each contraction of the ventricle; the rela-
tive velocity of the arterial, venous, and eapillary circulations ; and
if we knew them at any one moment, they are liable to incessant
fluetuations, which would preclude any accurate average from being
deduced. Were these circumstances insufficient to exhibit the
inanity of such researches, the varying estimates of different ob-
servers wonld fully establish it. These assign the time occupied
in the eirculation from two minutes to fifteen or twenty hours !
Moreover, the distance the globules have to traverse must be very
various. In the heart, the passage from one side to the other by
the coronary vessels is very short, whilst if the blood have to pro-
ceed to a remote part of the body, the distance must be considerable.

» Clinique Médicale, p. 145, Paris, 1835 ; and the author’s translation in his Ame-
rican Medical Library, Philad. 1837,
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with Dr. Parry, if we understand him rightly, or at all.  Aceording
to this (Dr. Parry’s) doctrine,” he remarks, ¢ we must regard the
artery as an elastic and distensible tube, which is at all times filled
although with the contained fluid not in an equally condensed state,
and that the effect produced upon the finger depends upon the
amount of this condensation, or upon the pressure which it exer-
cises upon the vessel, as determineg by the degree, in which it is ca-
pable of being compressed. Where there is noresistance to the flow
of the blood along the arteries, there is no variation, it is conceived,
in their diameter,and it is only the pressure of the finger or some
other substance against the side of an artery that produces its pulse.®

Most of the theories of the pulse take the eontractility of the
artery too little into account, In pathology, where we have an
opportunity of observing the pulse in various phases, we meet with
sensations communicated to the fingers, which it is difficnlt to
explain upon any theory, except that of the compouud action of
the heart and arteries. The impulse is obviously thatof the heart,
and although the fact of distension escaped the observation of Bi-
chat, Parry, Weitbrecht, Lamure, Déllinger, Rudolphi,® Jiger;*
and others, we ought not to conclude, that it does not occur. It
is, indeed, difficult for us to believe, that such an impulse can be
communicated to a fluid filling an elastic vessel without pulsatory
distension supervening. In opposition, too, to the negative obser-
vations of Bichat and Parry, we have the positive avermeut of Dr.
Hastings,and of Poisenille,! Oesterreicher, Segalas, and Wedemeyer,
that the alternate contraection and dilatation of the larger arteries
was clearly seen.®

The pnlsations of the different” arteries are pretty nearly syn-
chronous with that of the left ventricle. Those of the vessels near
the heart may be regarded as almost wholly so, but an appreciable
interval exists in the pulsations of the more remote vessels.t

We have remarked, that the arterial system is manifestly more
or less affected by the nerves distributed to it; that it may be sti-
mulated by irritants, applied tothe great nervous centres, or to the
nerves passing to it; and this is, doubtless, the cause of many of
the modifieations of arterial tension, that we notice in disease. No
inflammation can affect any part of the system, for any length of
time, without both heart and arteries participating, and aflording
us unequivecal signs of such inflammation. This, however, is a
subject that belongs more especially to pathology.

& Good’s Study of Medicine, Physiological Proem to the class Hematica.

¥ Grundriss der Physiologie, &e. Berlin, 1821.

¢ T'ractatus Ahatomico-physiologicus de Arteriaram Pulsii. Vircerb. 1830.

4 Repertoire générale d’ Anatomie, &e. par Breschet, 1829, tom. vi. and vii, and Ma-
gendie's Journal de Physiol. viii. and ix.

¢ Burdach’s Physiologie als Erfahrungswissenschaft, tom, iv. Leipz, 1832, For a
mode of estimating the arterial distension, see Poiseuille, in Magendie’s Journal de
Physiologie, ix. 44, and Jules Herison’s description of an instrament — the Sphygme-
meter — which makes the action of the arteries apparent to the eye. ;

f Dr. Allen Thomson, art. Circulation, Cyclopadia of Anatomy and Physiology,
P, vii. p. 664, Lond, 1836 ; and Miiller's Handbuch, u. s. w., Baly's translation, p, 200,
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aorta. As the lungs undergo their development, small arterial
branches arise from the aorta and are distri-
Fig. 177. buted to those organs, and in proportion as
these arteries enlarge, the original branchial
arteries diminish, until ultimately they are obli-
terated, and the blood flows wholly through the
enlarged lateral trunks, O and P, which, by
their union, form the descending aorta.

In fishes, the heart is extremely small, in pro-
portion to the body ; and its structure is simple;
consisting of a single auricle and ventricle, D
and E (Fig. 176). From the ventricle E an
arterial trunk arises, which, in most fishes, is
expanded, into a kind of bulb, F, as it leaves
the heart, and proceeds straight forward to the
branchiz or gills, G and H. From these, the
blood passes into a large artery, A, analogous
to the aorta, which proceeds along the spine,
and conveys the blood to the various parts of
the system ; and, by the vena cava, C, the blood
is returned to the auricle. This is, conse-
quently, a case of single circulation.

" Insects appear to be devoid of bloodvessels.
Interior of the Zoees, CUViET examined all the organs in them, which,

«, . Respiratory cens. AN red-blooded animals, are most vascular,
b. b Two luree arteries. without discovering the least appearance of a

glands. d. d. . 5

Glands eonnerted with the bloodvessel, although extremely minute rami-
FoPene g Uieneieles: fications of the trachea were obvious in every
bpas) part. Insects, however, both in their perfect
and larva state, have a membranous tube running along the back, in
which alternate dilatations and contractions are perceptible ; and
which has been cousidered as their heart; but it is closed at both
ends, and no vessels can be perceived to originate from it. To this
the innumerable ramifications of the trachea convey the air, and
thus, as Cuvier has remarked, ¢ le sang ne pouvant aller chercher
Pair, ¢’est I’air qui va chercher le sang;”’ (*the blood not being
able to goinsearch of the air —the airseeksthe blood.””) Carus has,
however, discovered a continuous circulation through arteries and
veins in a few of the perfect insects, and especially in some larve.

Lastly, in many genera of the class vermes, particularly amongst
the molluscous and testaceous animals, there is a manifest heart,
which is sometimes of a singular structure. Some of the bivalves
are affirmed to have as many as four auricles; whilst many ani-
mals, as the leech and Lumbricus marinus, have no heart; but
cireulating vessels exist, in which contraction and dilatation are
perceptible.

The marginal figure, (Fig. 177,) of the interior of a leech, given
by Sir Everard Home, will exhibit the mode of circulation and
respiration in that animal. There is no heart, but a large vessel
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and the Bildungstrieb or nisus formativus of Blumenbach
and most of the German writers.® This foree is meant, when writers
speak of the plastic force, force of nutrition, force of formation,
and force of vegetation. Whatever difference there may be in
the terms selected, all appear to regard it as charged with main-
taining, for a certain ‘length of time, living bodies and all their
parts, in the possession of their due composition, organization, and
vital properties, and of putting them in a condition, during a cer-
tain period of their existence, to produce beings of the same kind
as themselves. It is obvious, however, that none of these terms
elucidate the intricate phenomena of nutrition, and that none ex-
press more than — that living bodies possess a wvifal force under
the action of which formation and nutrition are accomplished.
Under the idea, that all the vessels of the intermediate system
are possessed of coats, it is not easy to comprehend how either
nutrition or secretion can be accomplished. Lateral pores, as we
shall see under the head of Secretion, have been imagined, but
this supposed arrangement, provided it existed, which has not
been, and cannot easily be, demonstrated,” would not materially
elucidate the subject; but if we adopt the opinion, before referred
to, that many of the vessels of the capillary system consist of mem-
braneless or coatless vessels, we can comprehend, that by the elec-
tive and attractive forces possessed by the tissues and exerted by
them on the blood, materials may be obtained from that fluid as
it passes through the intermediate system, which may be inservient
to the nutrition of the various tissues that are bathed by it, — the
mode in which the blood is distributed through the tissues resem-
bling that in which the water of a river is distributed through a
marsh, conveying to the vegetable bodies that flourish on its sur-
face, the materials for their nutrition. To adopt the language of
an intelligent and philosophical writer,® * In every part of the
body, in the brain, the heart, the lung, the muscle, the membrane,
the bone, each tissue attracts only those constituents of which it
is itself composed. Thus the common current, rich in all the
proximate constituents of the tissues, flows out to each. As the
current approaches the tissue, the particlesappropriate to the tissue
feel its attractive force, obey it, quit the stream, mingle with the
substance of the tissue, become identified with it, and are changed
into its own true and proper nature. Meantime, the particles
which are not appropriate to that particular tissue, not being at-
tracted by it, do not quit the current, but,,passing on, are borne
by other capillaries to other tissues, to which they are appropriate,
and by which they are apprehended and assimilated. When it
has given to the tissues the constituents with which it abounded,
and received from them particles no longer useful, and which
would become noxious, the blood flows into the veins, to be re-

a2 Comment, Societ. Gotting. tom. viii. ; Elliotson’s Blumenbach’s Physiology, 4th
edit., Lond. 1828, p. 490 ; and Tiedemann's Traité de Physiologie, par Jourdan, p. 405,
Paris, 1831, ¥ Mandl, Manuel d"Anatomie générale, p. 188, Paris, 1843,
¢ The Philesophy of Health, by Dr. Southwoeod Smith, vol. 1., p. 403, London, 1834,
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the solid matter — of bone, for example — to the necessary con-
stitution and consistence to enter the lymphaties ; but we can con-
ceive, that the latter as readily as the former, by virtue of its vital
properties — for the operation must be admitted by all to be wital
—and by means of its contained fluid, may soften the solid so as
to admit of its being received into the vessel. We leave, then,
wholly unexplained, the mysterious operation by which these ab-
sorbents are enabled to reduce to their elements, bone, muscle,
tendon, &c., and to recompose them into the form of lymph. Dr.
Bostock® fancifully suggests, that the first step in this series of ope-
rations is the death of the part, by which expression he means,
that it is no longer under the influence of arterial action. * 1t
therefore ceases to receive the supply of matter which is essential
to the support of all vital parts, and the process of decomposition
necessarily commences,”” The whole of his remarks on this sub-
ject are eminently gratuitous, and appear to be suggested by his
extreme unwillicgness to aseribe the process to any thing but phy-
sical causes. If there be, however, any one phenomenon of the ani-
mal economy, which is more nianifestly referable to vital action
than another, it is the function of nutrition, both as regards the
absorption of parts already deposited, and the exhalation of new ;
and it is wise to confess our utter ignorance of the mode in which
it 1s accomplished. We know that the blood contains most of the
prineiples that are necessary for the nutrition of organs, and that
it must contain the elements of all. Fibrin, albumen, fat, osma-
zome, salts, &e., exist in it, and these are deposited, as the blood
traverses the tissues ; but why one should be selected by one set
of vessels, as by the exhalants of bone,and another by aaother
set, and in what manner the elements of those, not already formed
in the blood, are brought together, is totally unknown to us.
Blood has been designated as * liquid flesh,” — chair coulante, —
but something more than simple transudation through vessels is
necessary to form it into flesh, and to give it the compound organi-
zation of fibrin, gelatin, osmazome, &c. — in the form of mnscular
fibre and cellular membrane — which we observe in the muscle.

Nothing, perhaps, more clearly exhibits our want of knowledge
on the subject than the following vague attempt at selving the
mystery by one of the most distinguished physiologists of the age.
“ Some immediate principles, that enter into the composition of the
organs or of the fluids, are not found in the blood, — such as gela-
tin, uric acid, &ec. They are consequently formed at the ex-
pense of other principles, in the parenchyma of the organs, and by
a chemical action, the nature of which is unknown to us, but
which is not the less real, and must necessarily have the effect of
developing heat and electricity.”

Histologists have not been content with endeavouring to re-
duce the different organized textures to primary fibres and fila-
meuts, but, by the aid of the mieroscope, they have attempted to
discover the particular arrangement and mode of formation of the

» Physiol., edit. cit. p. 625.
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constituent corpuscles. The discovery of that valuable instrument
gave the impulse, and very soon the scientific world was pre-
sented with the results obtained by numerous observers. These
observations have been, from time to time, continued until the
present day. It is, however, to be regretted, that, until recently,
our information, derived from this source, was not as accurate
as was desirable. From different quarters the most discordant
statements were presented, exhibiting clearly, either that the nar-
rators employed instruments of very diffrent powers, or that they
were blinded, or had the vision depraved, by preconceived theo-
ries or hypotheses. One of the very first effects of the discovery
of the microscope was the detection of a globular structure of the
primitive tissue of the body, by Leeuenhoek,* an announcement
that gave rise to much controversy, which has continued, indeed,
till the present time, and has engaged the attention particularly
of Prochaska,® Fontana, Sir Everard Home, Mr. Bauer, the bro-
thers Wenzel,d Dr. Milne Edwards, MM. Prévost and Dumas,
Dutrochet, Hodgkin,” Raspail, and others. The observations and
experiments of Dr. Edwards especially occasioned at the time
much interesting speculation and inquiry. They may perhaps be
taken as the foundation on which the believers in the globular
structure rest their opinions. His views were first published in
1823, in a communication, entitled ¥ Mémoire sur la Structure
élémentaire des principaux Tissues Organigques des vnimauz ;°
and in a second article in the Wnnales des Sciences Nalurelles,
for December, 1826, entitled  Recherchés microscopiques sur la
Structure intime des Tissues Organiques des Animauz,” He
examined all the principal textures of the body, the cellular tissue,
the membranes, tendons, muscular fibre,nervous tissue, the skin, the
coats of the bloodvessels, &c. When the cellular tissue was viewed
through a powerful lens, it seemed to consist of eylinders ; but, by
using still higher magnifying powers, these cylinders were found
to be formed of rows of globules all of the same size, that is,
Fig. 178. about the x5;th or _1..th of an inch in
: diameter (Fig. 178) ; separated from each
other, and lying in various directions;
crossing and interlacing ; some of the rows
straight, others bent, and some twisted,
forming irregular layers, united by a kind
of network. The membranes, which con-
sist of cellular tissue, were found to pre-
sent exactly the same kind of arrangement,
The muscular fibre, when examined in the
like manner, was found to be formed of
A globules also lth part of an inch in
= Opera Omnia, &ec., Lugdun. Batav. 1722, * De Strocturd Nervorum, Vind. 1779.
€ E_m_hi Poisons, ii 18. 4 De Structurd Cerebri Tubing. 1818.
« Bibliothéque Universelle des Sciences et Arts, t. xvii. :
f In Drs. Hodgkin and Fisher's translation of W. Edwards, Sur les Agens Physiques,

Lond. 1832; and Hodgkin's Lectures on the Morbid Anatomy of the Serons and Mu-
cous Membranes, p. 26, Lond. 1836 ; or Dunglison’s Amer. Med. Lib. Edit. Phil. 1538.
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diameter, Here, however, the rows of globules are always
parallel, The fibres never intersect each other like those of
cellular tissue,and this is the only discernible difference, — the form
and size ‘of the globules being alike. The size of the globules,
and the linear arrangement they assume, seemed to be the same in
all animals that possess a muscular structure. (Fig. 179.)

The nervous structure has, by almost all observers, been es-
teemed globular — and one of the recent observers* has satisfied
himself that this is certainly the most uniform ap-
pearance. The examination of Dr. Edwards Fig. 179.
yielded similar results. It seemed to be composed
of lines of globules of the same size with those
that form the cellular membrane and the mus-
cles ; but holding an intermediate place as to the
regularity of their arrangement, and having a
fatty matter interposed beiween the rows. In
regard to the size of the globules, Dr. Edwards,
however, differed materially from an accurate and
experienced microscopic observer, Mr. Bauer
who asserted that the cerebral globules are of vari-
ous sizes, (Fig, 180.) From the results of his own
diversified observations, Dr. Edwards concluded,
that “ spherical corpuscles, of the diameter of
sizth of a millimdtre, constitute, by their aggregation, all the
organic textures, whatever may be the properties, in other respects,
of those parts, and the functions for which
they are destined.” Fig. 180.

The harmony and simplicity, which e
would thus seem to reign through the struc-
tares of the animal body, attracted great
attention to the labours of Dr. Edwards,
The vegetable kingdom was subjected to
equal scrutiny ; and, what seemed still more
astounding, it was affirmed, that the micro-
scope proved it also to be constituted of
globules exactly like those of the animal,
and of the same magnitude, ;.- th of an
inch in diameter ; hence, it was assumed,
that all organized bodies possess the same elementary structure,
and of necessity, that the animal and the vegetable are readily
convertible into each other under favourable circumstances, and
that they differ only in the greater or less complexity of their
organization. Independently of all other objections, however, the

» Dr. Luigi Calori, in Bulletino dello Scienze Medich. di Bologna, Sett. 1836,
p- 152.

& Philosoph. T'ransact. for 1818 ; and Sir E. Home’s Lectures on Comparative Ana-
tomy, vol, iii. lect. 3, Lond. 1823,
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animal differs, as we bave seen, from the vegetable, in composi-
tion ; and this difference must exist not only in the whole, but in
its parts ; so that, even were it demonstrated, that the globules of
the beings of the two kingdoms are alike in size, it would by no
means follow, that they should be identical in intimate compo-
sition.

The discordance which we have deplored, is strikingly applica-
ble to the case before us. The appearance of the memoir of Dr,
Edwards excited the attention of Dutrochet, and in the following
year his ¢« Researches” on the same subject were published, in
which he asserts, that the globules, which compose the different
structures of the invertebrated animals, are considerably larger
than those of the vertebrated ; that the former appear to consist of
cells, containing other globules still smaller ; and hence he infers,
thattheglobules of vertebrated animalsare lilke wise cellular,and con-
tain series of still smaller globules. Dr. Edwards, in his experiments,
found, that the globules of the nervous tissue, whether examined in
the brain, in the spinal cord, in the ganglia, or in the nerves, have
the same shape and diameter, and that no difference can be dis-
tinguished in them, from whatever animal the tissue is taken.
Dutrochet, on the other hand, considers, with Sir Everard Home
and the brothers Wenzel, that the globules of the brain are cellules
of extreme minuteness, containing a medullary or nervous sub-
stance, which is capable of becoming concrete by the action of
heat and of acids. This structure, he remarks, is strikingly evi-
denced in certain molluscous animals ; and he instances
the small pulpy nucleus, forming the cerebral hemi-
w0, Sphere of the limax rufus, and the heliz pomalia,
frassik composed of globular, agglomerated cellules, on the

5 parietes of which a considerable number of globular
or ovoid corpuscles are perceptible. (Fig. 181.)

M. Dutrochet, again, did not find the structure of
the nerves to correspond with that of the brain. He
asserts, that the elementary fibres, which enter into their compo-
sition, do not consist simply of rows of globules, according to the
opinion of Edwards and others, but that they are eylinders of a
diaphanous substance, the surface of which is studded with globu-
lar corpuscles, and that, as these cover the whole surface of the
cylinder, we are led to believe that they are situate internally.
After detailing this difference of structure between the brain and
the nerves, the former consisting chiefly of nervous corpuscles, the
latter chiefly of cylinders or fibres, Dutrochet announces the hypo-
thesis, which exhibits too many indications of having been formed
prior to his microscopic investigations, — that these cerebral cor-
puscles are destined for the production of the nervous power, and
that the nervous fibres are tubes, filled with a peculiar fluid, by
the agency of which nervimotion is effected. For further deve-
lopments of the analysis of Dutrochet, the reader is referred to the
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first instance, it exhibits minute granular points,
Fig. 182. which grow and become more regular and
| defined from the agglomeration of the minuter
granules around the larger, constituting nuclei
or cyloblasts, having, when fully formed, and
in fact formed before them, one or more well-
defined bodies within them, called nueleoli,
From the cytoblasts, cells — primordial cells—
are formed. A transparent vesicle grows over

i : each, and becomes filled with fluid ; this gradu-

Yy arganic cell,

showing the cell. mem: ally extends and becomes so large that the cy-
nucleotus,—( Todd and Bow- tODlast appears like a small body within its
man. walls. The form of the cells is at first
irregular, then more regular, and they are alternately flattened by
pressure against each other, assuming different forms in different
tissues. Such is their description of the vegetable cells from which
all the tissues of plants take their origin. In like manner, the tis-
sues of animals are formed from a fluid, in which first nucleoli,
then nuclei or cytoblasts, and then cells are developed. The
globules of lymph, pus, and mucus, according to them, are cells
with their walls distinet and isolated from each other; horny tis-
sues are cells with distinet walls, but united into coherent tissues;
bone, cartilage, &e., are formed of cells whose walls have coalesced ;
cellular tissues, tendon, &e., are cells which have split into fibres,
and muscles, nerves and capillary vessels are cells of which both
the walls and cavities have coalesced.

According to the fashionable doctrine of the day, these cells pos-
sess an independent life, and a limited duration, which has no
immediate connection with that of the organism, and the continual
decomposition, which is taking place in the living body, is con-
nected with the death of the cells of which the several parts are
constructed ; and for the reintroduction of which into the circu-
lating fluid, the lymphatic system appears to be specially destined.*
By virtue of this vital power, they not only attract but change
the substance brought into contact with them, or in other words,
have a power of self-nutrition. That this is probably independent
of the nerves is shown by an experiment of Dr. Sharpey, in which
the reproduction of a portion of the tail of a salamander took
place, althongh it was cut off, after the organ had been completely
paralysed by dissecting out at its root a portion of the spinal cord,
together with the arches of the vertebre.?

The doctrine of the development of all the organic tissues from
cells is embraced at the present day by almost all histological in-
quirers; yet there are some who doubt it ; and others, who by no
means regard it as applicable toall the tissues. Thus, Mandl® one

s Carpenter, Human Physiology, § 645, Amer. Edit., Philad. 1843.

b Ancell, Lectures on the Physiology, &ec. of the Blood, in Lond. Lancet, p. 157,
April 25, 1840, ¢ Manuel d’Anatomie générale, p. 549, Paris, 1843
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The activity of nutrition ap-
pears to be increased by ex-
ercise, at least in the muscular
organs; hence the well-marked
muscles of thearm inthe prize-
fighter, of the legs in the
dancer, &c. The muscles of
the male are, in general, much
more clearly defined ; but the
difference between those of
the hard-working female and
of the inactive male may not
be very apparent.

The most active organs in
their nutrition are the glands,
muscles, and skin, which alter
their character — as to size,
colour and consistence — with
great rapidity ; whilst the
tendons, fibrous membranes, i
bones, &e., are much less so, Tatiooed Head of & New Zealand Chief.
and are altered more slowly
by the effect of disease. A practice, which prevails amongst cer.
tain professions and people, would seem at first sight to show that
the nutrition of the skin cannot be energetic. Sailors are frequently
in the habit of forcing gunpowder through the cuticle with a point-
ed instrument, and of figuring the initials of their names upon the
arm in this manner : the particles of the gunpowder are thus driven
into the cutis vera and remain for life. The operation of fatlooing,
or of puncturing and staining the skin, prevails in many parts of
the globe and especially in Polynesia, where it is looked upon as
greatly ornamental, The art is said to be carried to its greatest
perfection in the Washington or New Marquesas Islands ;* where
the wealthy are often covered with various designs from head to
foot; subjecting themselves to a most painful operation for this
strange kind of personal decoration. The operation consists in
puneturing the skin with some rude instrument, according to figures
previously traced upon it, and then rubbing into the punctures a
thick dye, frequently composed of the ashes of the plant that far-
nishes the colouring matter. The marks, thus made, are indelible.
Magendie® asks : — “ How can we reconcile this phenomenon with
the renovation, which, according to authors,”” (and he might have
added, according to himself,) * happens to the skin?”’ It doesnot
seem to us to be in any manner connected with the nutrition of the
skin. The colouring matter is an extraneous substance, which
takes no part in the changes constantly going on in the tissue in
which it is imbedded ; and the circumstance seems to afford a

* Lawrence's Lectures on Physi &e., p. 411, Lond. 1819, '
b Pmﬁ?:m Shariges VT
16

L}
























EFFECTS OF DEPRESSED TEMPERATURE. 193

whilst still upon the bare rock, and before they had gotamong the
bushes, the cold suddenly became so severe as to produce the effects
that had been dreaded. Dr. Solander hirmself was the first who
found the desire irresistible, and insisted on being suffered to lie
down. Mr. Banks, (afterwards Sir J oseph,) entreated and remon-
strated in vain. The doctor lay down upon the ground, although
It was covered with snow ; and it was with the greatest difficulty
that his friend could keep him from sleeping. Richmond, one of
the black servants, began to linger and to suffer from the cold, in
the same manner as Dr. Solander. Mr. Banks, therefore, sent five
of the company forward to get a fire ready at the first convenient
place they came to ; and himself, with four others, remained with
the doctor and Richmond, whom, partly by persnasion and partly
by force, they carried forward ; but when they had got through
the birch and swamp, they both declared they could go no farther.
Mr. Banks had again recourse to entreaty and expostulation, but
without effect. 'When Richmond was told, that if he did not go
on, he would, in a short time, be frozen to death, he answered, that
he desired nothing but to lie down and die. Dr. Solander was not
80 obstinate, but was willing to go on, if they would first allow
him to take some sleep, although he had before observed, that to
sleep was to perish. Mr. Banks and the rest of the party found it
impossible to carry them, and they were consequently suffered to
sit down, being partly supported by the bushes, and, in a few
minutes they fell into a profound sleep. Soon after, some of the
people, who had been sent forward, returned with the welcome
* intelligence, that a fire had been kindled about a quarter of a mile
farther on the way. Mr. Banks then endeavoured to rouse Dr.
Solauder, and happily succeeded, but, although he had not slept
five minutes, he had almost lost the use of his limbs, and the soft
parts were so shrunk, that his shoes fell from his feet. He con-
sented to go forward with such assistance as could be given him,
but no attempis to relieve Richmond were successful. He, with
another black left with him, died. Several others began to lose
their sensibility, having been exposed to the cold near an hour and
a half, but the fire recovered them.*

The preceding history is interesting in another point of view be-
sides the one for which it was more especially cited. Both the
individuals, who perished, were blacks,and it has been a common
observation, that they bear exposure to great heat with more im-
punity, and suffer more from intense cold, than the white variety
of the species. As regards inorganic bodies, it has been satisfac-
torily shown, that the phenomena of the radiation of caloric are
connected with the nature of the radiating surface ; and that those
surfaces, which radiate most, possess, in the highest degree, the
absorbing power ; in other words, bodies that have their temper-
atures most readily raised by radiant heat are those that are most

* See, on the effects of Cold, 8ir H. Halford, in Lond. Med. Gazette, for March 11,
1837, p. 902.
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were heated by flues in the floor. Having taken off his coat,
waistcoat, and shirt, and being provided with wooden shoes, tied
on with list, Dr, Fordyce went into one of the rooms, as soon as
the thermometer indicated a degree of heat above that of boiling
water. The first impression of this heated air upon his body was
exceedingly disagreeable; but in a few minutes all uneasiness
was removed by copious perspiration. At the end of twelve
minutes he left the room very much fatigued, but not otherwise
disordered. The thermometer had risen to 220° In other ex-
periments, it was found, that a heat even of 260° could be borne
with tolerable ease. At this temperature, every piece of metal
was intolerably hot ; small quantities of water, in metallic ves-
sels, quickly boiled ; and streams of moisture poured down over
the whole surface of his body. That this was merely the vapour
of the room, condensed by the cooler skin, was proved by the
fact, that when a Florence flask, filled with water of the same
tetnperature as the body, was placed in the room, the vapour
condensed in like manner upon its surface, and ran down in
streams, Whenever the thermometer was breathed upon,the mer-
cury sank several degrees. Every expiration — especially if made
with any degree of violence — communicated a pleasant impres-
sion of coolness to the nostrils, scorched immediately before by the
hot air rushing against them when they inspired. In the same
manner, their comparatively cool breath cooled their fingers,
whenever it reached them. + To prove,” says Sir Charles Blag-
den, * that there was no fallacy in the degree of heat shown by
the thermometer, but that the air which we breathed, was capa-
ble of producing all the well-known effects of such an heat on
inanimate matter, we put some eggs and beefsteak upon a tin
frame, placed near the standard thermometer, and farther distant
from the cockle than from the wall of the room. In about twenty
minutes, the eggs were taken out roasted quite hard; and in
forty-seven minutes, the steak was not only dressed, but almest
dry. Another beef-steak was rather overdone in thirty-three
minutes, In the evening, when the heat was still greater, we
laid a third beef-steak in the same place; and as it had now
"been observed, that the effect of the heated air was much increased
by putting it in motion, we blew upon the steak with a pair of
bellows, which produced a visible change on its surface, and
seemed to hasten the dressing : the greatest part of it was found
pretty well done in thirteen minutes.”” In all these experiments,
and similar ones were made in the following year, by Dobson,?
of Liverpool, the heat of the bady, in air of a high temperature,
speedily reached 100°; but exposure to 212°% and more, did not
carry it higher. These results are not, however, exactly in ae-
cordance with those of MM. Berger and Delaroche,® deduce

» Philosophical Transactions for 1775, p. 463, N
b Expér. sur les Effects qu'une forte Chaleur produit sur I'Economie, Paris, 1805 ;
and Journal de Physique, 1xiii. 207, 1xxi, 289, and lxxvii. 1.
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explosions, along with water and heated vapour, which raised the
thermometer to 210, or only two degrees short of the hoiling point.*
Dr. Reeve found living larvee in a spring, whose temperature was
208°%; Lord Bute saw confervee and beetles in the boiling springs
of Albano, which died when plunged into eold water; and Dr.
Elliotson knew a gentleman, who boiled some honeycomb, two
years old, and, after extracting all the sweet matter, threw the
refuse into a stable, which was soon filled with bees.b
- When the heating influence isapplied to a part of the body only,
as to the urethra, the temperature of the part, it has been affirmed,
is not increased beyond the degree to which the whole body may
be raised.
~ From all these facts, then, we may conclude, that when the body
is exposed to a temperature, greatly above the ordinary standard of
the animal, a frigorific influence is exerted ; but this is effected ata
great expense of the vital energy ; and hence is followed by con-
siderable exhaustion, if the effort be prolonged. In the cold-blooded
animal, the power of resisting heat is not great ; so that it expires
in water not hotter than the human blood occasionally is. Dr. Ed-
wards found that a frog, which can live eight hours in water at
329 is destroyed in a few seconds in water at 105°;: this appears
to be the highest temperature that cold-blooded animals can bear.
 Observation has shown, that although the average temperature
of an animal is such as we have stated in the table, particular
circnmstances may give occasion to some fluetuation. A slight
difference exists, according to sex, temperament, idiosynerasy, &e.
MM. Edwards and Gentil fonnd the temperature of a young female
half a degree less than that of two boys of the same age. Edwardse
tried the temperature of twenty sexagenarians, thirty-seven septua-
genarians, fifteen octogenarians, and five centenarians, at the large
establishment of Bicétre, and he observed a slight difference in each
class. John Davy® found, that the temperature of a lamb was a
degree higher than that of its mother ; in five new-born children,
the heat was about half a degree higher than that of the mother,
and it rose half a degree higher in the first twelve hours afier birth.
Dr. Holland,® too, found that the mean temperature of forty infants
exceeded that of the same number of adults by 13°: twelve of the.
‘children possessed a tewperature of 100° to 10334°. Edwards, on
the other hand, found. that, in the warm-blooded animal, the faculty -
of producing heat is less, the nearer to birth ; and that in many
cases, as soon as the voung dropped from the mother, the tempera-
ture fell to within a degree or two to that of the circamambient air ;
2 Animal Physiology, Library of Useful Knowledge, p. 3.
" b Physiology, p. 247, Lond. 18403 also, Hodzkin and Fisher's Appendix to their
‘translation of Edwards, Sur I'Influence des Agens Physiques, &c., p. 467 ; and Car-
penter, Principles of General and Comparative Physiology, p. 154, Lond. 1839,
« De U'Influence des Agens, &c., p. 436, Paris, 1826,
4 Philosoph. Transact. p. 602, for 1814,

¢ An Inquiry into the Laws of Life, &c., Edinb, 1829 ; and Despretz, in Edinb.
Journal of Science, &c., iv. 185,
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exceeds this, although it is stated to have been seen as high as
112° and this is the point designated as # fever heat,”® on Fahr-
enheit’s scale, M. Edwards alludes to a case of tetanus, in a
child, the particulars of which were communicated to him by M.
Prévost of Geneva, in which the temperature rose to 110-75° Fahr-
enheit.® Hunter® found the interior of a hydrocele, on the day
of operation, to taise the merenry to 92°; on the following day,
when inflammation had commenced, it rose to 99° The fluid,
obtained from the abdomen of an individual, tapped for the seventh
time for dropsy of the lower belly, indicated a temperature of 101°,
Twelve days thereafter, when the operation was repeated for the
eighth time, the temperature was 104°. Dr, Granville! has assert-
ed that the temperature of the uterine system sometimes rises as
high as 120° — the clevation seeming to bear some ratio to the
degree of action in the organ. We have frequently been struck
with the seemingly elevated temperature of the vagina under these
circumstances, but cannot help suspecting some inaccuracy in
the observations of Dr. Granville, the temperature, he indicates,
being so much higher than has ever been noticed in any condition
of the system. Under this feeling, several experiments were made,
at the author’s request, by Dr. Barnes,” one of the resident physi-
cians of the Philadelphia Hospital, which exhibit only a slight dif-
ference between the temperature of the vagina and that of the
uterus during parturition. In two cases, the temperature of the
labia was 100°, and in a third 105°; whilst that of the uterus was
100°% 102°% and 106° respectively. Dr. James Currie had himself
bled ; and during the operation, the mercury of a thermometer,
which he held in his hand, sank, at first slowly and afterwards
rapidly, nearly 10°; and when he fainted, the assistant found, that
it had sunk 8° farther.

MM. Edwards and Gentil assert, that they have likewise ob-
served diurnal variations in the temperature of individuals, and
these produced, apparently, by the particular suceession in the
exercise of the different organs; as where intellectual meditation
was followed by digestion. These variations, they affirm, fre-
quently amounted to two or three degrees, between morning and
evening.f

M. Chevalliers has investigated the temperature of the urine on
issuing from the bladder. This he did not find to vary from ex-
ternal temperature, but it was effected by rest, fatigue, change of
regimen, remaining in bed, &. The lowest temperature, which
was observed on rising in the morning, was about 92°; the highest,

=T, *s First Principles of Surgery, p. 80, Lond. 1837,

b 'E]Id:‘lrﬂﬁnﬂ?tﬂ.“;f 490. P l"‘g l]‘.'lrn I.P-hﬂ Blood, &e. p. 296, Lond. 1794,

4 Philos, Transact. p. 262, for 1825 ; and Sir E. Home, in Lect. on Comp. Anat.
v. 201, Lond. 1828,

= Dunglison’s American Medical Intelligencer, Feb. 15, 1839, p. 346.

f See Purkinje, in art. Calor Animalis, in Encyclop. Warterbuch der Medicin.
Wissenschaft. Band. vi. s. 530, Berlin, 1831.

¢ Essai sur Ja Dissolution de la Gravelle, &ec. p. 120, Paris, 1837,
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by the action of the nerves, during the change of the blood, from
scarlet arterial to purple venons ; and also whilst it is changing in
the lungs from purple to scarlet, There is a perpetual deposition
by the capillary system of new matter, and decomposition of the
old all over the frame, influenced by the nerves: in this decom-
position there is a continual disengagement of earbon, which mixes
with the blood returning to the heart, at the time it changes from
scarlet to purple ; this decomposition, being effected by the electric
agency of the nerves, produces constant extrication of caloric;
again, in the lungs that carbon is thrown off and uuited with oxy-

en, during which caloric is again set {ree, so that we have in the
ungs a charcoal fire constantly burning, and in the other parts a
wood fire, the one producing carbonie acid gas, the other carbon,
the food supplying through the cireulation the vegetable (or what
answers the same end, animal) fuel, from which the charcoal is
prepared which is burned in the lung.””* Numerous objections
have, however, been made against the view of Crawford. In the
first place, it was objected, that our knowledge is limited to the
fact, that oxygen is taken into the pulmonary vessels,and carbonic
acid given off, but that we had no means of knowing whether the
one goes immediately to the formation of the other. Dr. Crawford
had inferred from his experiments, that the specific heat of oxygen
18 4:7490 ; of carbonic acid, 1'0454 ; of azote, 0-7936 ; and of at-
mospheric air, 1'7900 ; but the more recent experiments of Dela-
roche and Bérard make that of oxygen, 0:2361 ; of carbonic acid,
0:2210 ; of azote, 0-2754; and of atmospheric air, 02669 ; a dif-
ference of such trifling amount, that it has been conceived the
guantity of calorie, given out by oxygen during its conversion into
carbonie acid, would be insufficient to heat the residual air, which
is expelled in breathing, to its ordinary elevation. Secondly. The
elevation of temperature of one or two degrees, which appears to
take place in the conversion of venous intoarterial blood, although
generally believed, is not assented to by all. The experiments in-
stituted on this point have been few and imprecise ; and the most
recent by MM. Becquerel and Breschet,’ made by introducing de-
licate thermometers into the auricles of the heart of dogs, invari.
ably gave the temperature of arterial blood only a few fractions
of a degree higher than that of venous blood. Thirdly. M. Du-
long,* — on repeating the experimentsof Lavoisier and La Place,
for comparing the quantities of calorie, given off by animals, in the
calorimeter, with that which would result from the carbonic acid,
formed during the same time in their respiration — did not attain
a like result. The quantity of caloric disengaged by the animal
was always superior to that which would result from the carbonic
acid formed. Fourthly. The estimate of Crawford, regarding the
specific heat of venous and arterial blood, has been contested. He
made that of the former, we have seen, 0-8928; of the latter,
* Bee, also, Elliotson, Human Physiology, p. 238, Lond. 1840,

b Comptes Rendus, Oct, 1841, ¢ Magendie's Journal de Physiclogie, iii. 45.
‘FULI- II-— r— 13



206 CALORIFICATION.

1:0300. The result of the experiments of Dr. John Davy* give
0:903 to the former, and 0:913 to the latter ; and in another case,
the result of which has been adopted by Magendie, the specific
heat of the venous was greater than that of the arterial blood, in
the proportion of -852 to -839. Granting, however, that the case
is as stated by Crawford, it is insufficient to explain the phenomena.
It has, indeed, been attempted to show, that if the whole of theecalo-
ric, setfree in the manner mentioned, were immediately absorbed, it
would be insufficient for the constitution of the arterial blood ; and
that, instead of the lung running the risk of being calcined, it would
be threatened with congelation.

Of late, the theory of combustion has received the powerful
support of Liebig, and many able elucidationsand expansions from
that able chemist. According to him, the carbon and hydrogen of
the food, in being converted, through the agency of oxygen, into
carbonic acid and water, must give out as much heat as if these
gases were burned in the open air. The temperature of the human
body is essentially the same in the torrid as in the frigid zone ; but
as the body may be regarded in the light of a heated vessel, which
cools with the greater rapidity the colder the surrounding medium,
the fuel, necessary to maintain its heat, must vary, he maintains,
in'different climates. How unequal must be the loss of heat at
Palermo, where the external temperature is nearly equal to that
of the body, and in the polar regions, where the external temper-
ature is from 70° to 90° lower. In the animal body, the food is
the fuel, and with a proper supply of oxygen we obtain the heat
during its oxidation or combustion. In winter, when we take ex-
ercise in a cold atmosphere, and when, consequently, the amount
of inspired oxygen increases, the necessity for food containing
carbon and hydrogen increases in the same ratio, and, by gratify-
ing the appetite thus excited, we obtain the most efficient protec-
tion against piercing cold. A starving man issoon frozen to death;
and every one, according to Liebig, knows, that the animals of
prey in the arctic regions far exceed, in voracity, those of the torrid
zone. Our clothing is merely an equivalent for a certain amount
of food. Were we to go naked, like certain savage tribes, or if, in
hunting or fishing, we were exposed to the same degree of cold as
the Samovyedes, we should be able with ease to consume sixteen
pounds of flesh, and perhaps a dozen tallow candles into the bar-
gain, as warmly clad travellers have related with astonishment of
these people. We should then, also, be able to take the same
quantity of brandy or train-oil without bad effects, because the
carbon and hydrogen of these substances would only suffice to
keep up the equilibrium between the external temperature and
that of our bodies. The whole process of respiration is clearly
exhibited when we view the condition of man or animals under
abstinence from all food. Oxygen is abstracted from the air, and
carbonic acid and water expired, because the number of respira-

+ Philos. Transactions for 1814,
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tions remains unaltered. With the continuance of the abstinence,
the carbon and hydrogen of the body are seen diminishing. The
first effect of abstinence is the disappearance of the fat, which can.be
detected neither in the scanty fmces nor urine ; its carbon and hy-
drogen are thrown off by the skin and lungs, in the form of a
compound with oxygen. These constituents, then, have served
for the p::goses of respiration. Every day, 324 ounces of oxygen
are inspired ; and these must remove their equivalents of carbon
to form carbonic acid. When this combination ceases to go on,
respiration terminates : death hastaken place. The time required
for starving an animal to death depends on its fatness, on the state
of its activity, on the temperature of the air, and on the presence
or absence of water. That the quantity of heat evolved by the
combination of 13-9 ounces of carbon is amply sufficient to account
for the temperature of the human body may be estimated by
figures ; an ounce of carbon, according to the experiments of Des-
preiz, burned, would evolve 14067 degrees of heat; and 139 oz.
would therefore give out 1955313 degrees of heat. This would
suffice to boil 67:9 pounds of water at 32° or to convert 11-4
pounds of water at 98:3° into vapour. If we consider, then, the
quantity of water vaporized through the skin to be, in twenty-
four hours, 48 ounces or 3 pounds, there will remain, after de-
ducting the necessary amount of heat, 144137-7 degrees of heat,
which are dissipated by radiation, by heating the expired air,
and by the excrementitions matters.®

These views of Liebig have necessarily attracted the attention
of the chemical physiologist, and have met with unqualified sup-
port from some, whilst they have been as much coundemned by
others, who appear to have a horror at the introduction of chemi-
cal explanations to account for vital phenomena.® Yet it cannot
be contested, that the function of calorification is an act of wvital
chemistry, and, therefore, although the views of Liebig may fail
to convince, they certainly have taken the proper direction, and,
all must admit, have been plausibly and ably supported. It has
been objected, that if even the theory of Liebig be allowed to be
applicable to mammalia, birds and reptiles, it is by no means so
to animals that respire by means of branchiz or gills, all of which
consume but little oxygen, comparatively speaking, yet many of
them devour very great quantities of food. Even the largest
and most voracious of the reptiles, as the alligators, crocodiles,
&e., which consnme enormous quantities of food, under a burning
elimate too, breathe feebly with their vesicular lungs, and con-
sume but little oxygen. Fishes, too, whose blood is but imper-
fectly oxygenized by their branchial apparatus, are perhaps
amongst the most voracious of animals; yet, according to the
above theory, they ought to eat little, because they consume little
oxygen. These and other facts were early urged by M. Virey,*

= Animal Chemistry, Amer. Edit. by Webster, p. 33, Cambridge, 1842,

b See, on Liebig's views, Mr. Ancell, London Lancet, 1842-3.
" ¢« Journal de Pharmacie, Mai, 1842,
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by other experiments, tending to show, that the function of ealorifi-
cation is derived from the great nervous centres. 'When an animal
is decapitated, or when the spinal marrow, or the brain, or
both, are destroyed, the action of the heart may still be kept up,
provided the lungs be artificially inflated. In such case, it is found,
that the usual change in the blood, from venous to arterial, is pro-
duced ; and that oxygen is absorbed and carbonic acid exhaled as
usual. Sir Benjamin Brodie,® in performing this experiment, di-
rected his attention to the point,— whether animal heat, under
such circumstances, be evolved, and the temperature maintained,
as where the brain and spinal marrow are entire — and he found,
that although the blood appeared to undergo its ordinary changes,
the generation of animal heat seemed to be suspended ; and con-
sequently, if the inspired air happened to be colder than the body,
the effect of respiration was to cool the animal; so that an animal,
on which artificial respiration was kept up, became soconer cold
than one killed at the same time and left undisturbed. The infer-
ence, deduced {rom these experiments, was, that instead of ecircu-
lation and respiration maintaining the heat, they dissipate it ; and
that as the heat is diminished by the destruction of the nervous
centres, its disengagement must be ascribed to the action of those
centres, and particularly to that of the encephalon.
M. Chossat® endeavoured to discover the precise part of the ner-
vous system engaged in calorification ; but the results of his expe-
iments were not such as to induce him to refer it exclusively, with
Sir B. Brodie, to the encephalon. He divided the brain, anterior
to the pons varolii, in a living animal, so that the eighth pair of
nerves were uninjured. Respiration, consequently, continued, and
inflation of the lungs was unnecessary. Notwithstanding this
serious mutilation, the circulation went on; and Chossat observed
distinctly, that arterial blood circulated in the arteries. Yet the
temperature of the animal gradually sank, from 104° Fahr.,— its
elevation at the commencement of the experiment,— to 76° in
twelve hours, when the animal died. It seemed manifest to M.
Chossat, that, rom the time the brain was divided, heat was no
longer given off, and the body gradually cooled, as it would have
done after death. He, moreover, noticed, that the time, at which
the refrigeration oceurred most rapidly, was that in which the cir-
culation was most active, — at the commencement of the experi-
ment. In other experiments, M. Chossat paralysed the action of
the brain by a violent concussion, and by injecting a strong decoc-
tion of opium into the jugnlar vein, — keeping up respiration at
the same time artificially. The results were the same. From these
experiments, he drew the conelusion, that the brain has a direct
influence over the production of heat. His next experiments were

» Philos. T'rans. for 1811 and 1812.

» Bur la Chaleur Animale, Paris, 1820 ; Adelon, op. cit. iii. 416 ; Coutanceau, in
art. Chaleur Animale, Dict. de Méd. iv. 17, Paris, 1822 ; and P, H. Bérard, art. Cha-
leur Animale, Dict. de Méd. 2de €dit. vii. 206, Paris, 1834,

18"






THEORIES OF CALORIFICATION. 211

sive stupor, and by debility of the chief functions of the economy.
Lastly : — on killing animals suddenly, and attending to the pro-
gress of refrigeration after death, he found it to be identical with
that which follows direct injury of the brain, or division of the
spinal marrow beneath the occiput.

A view somewhat analogous to this of M. Chossat, has been
embraced by Sir Everard Home.* He conceives, that the pheno-
menon is restricted to the ganglionic part of the nervous system,
and he rests the opinion chiefly upon the position, that there are
certain animals, which have a brain, or some part equivalent to
one, but whose temperature is not higher than that of the sur-
rounding medium ; whilst, on the other hand,all the animals that
evolve heat are provided with ganglia,

The doctrines of Brodie, Chossat, and Home have been consi-
dered by the generality of the chemists, — by Brande,® Thomson,®
and Paris, —to be completely subversive of the chemical doc-
trines, which refer the production of animal heat to the respiratory
funetion ; and their position, — thatit is a nervous function, — has
seemed to be confirmed by the facts attendant upon injury done
to the nerves of parts, and by what is witnessed in paralytic limbs,
the heat of which is generally and markedly inferior to that of the
sound parts. But there are many difficulties in the way of ad-
mitting, that the nervous system is the special organ for the pro-
duction of animal temperature. Dr. Wilson Philip,® from a repe-
tition of the experiments of Sir Benjamin Brodie, was led to con-
clude, that the cause, why the temperature of the animal body
diminished more rapidly, when artificial inflation was practised,
than when the animal was left undisturbed, was — too large a
quantity of air having been sent into the lungs; and he found,
that when a less quantity was used, the cooling process was sen-
sibly retarded by the inflation. The experiments of Legallois,f
Hastings,® and Williams," although differing from each other in
certain particulars, corroborate the conclusion of Dr. Philip, and,
what is singular, they would appear to show, that the tempera-
ture occasionally rises during the experiment; facts, which would
rather confirm the view that respiration is greally concerned in the
evolution of heat.

Many of the facts, detailed by Chossat, are curious, and exhibit
the indirect agency of the nervous system, but his conelusion, that
the trisplanchnic is the great organ for its development, is lhiable to
the .objections already urged regarding the theory, which looks
upon the heart, or the lungs as furnaces for the disengagement of

* Philos. Trans. p. 257, for 1825; Journal of Science and Arts, xx. 307 ; and Lect.
on Comparative Anat. v. 121 and 194, Lond. 1828,

¥ Manual of Chemistry, vol. iii. ¢ System of Chemistry, vol, iv.

4 Medical Chemistry, p. 327, Lond, 1825.

* An Experimental Inguiry into the Laws of the Vital Functions, 3d edit. p. 180.

! Annales de Chimie, iv. 5, Paris, 1817.

¢ Wilson Philip, op, cit.; and Journal of Science, &c. xiv. 96.

b Edinb. Medico-Chirurgical T'ransact, ii, 192.
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caloric, that they ought to be econsumed in a short space of time
by the operation. All the facts, however, exhibit, that, in the upper
classes of animals, the three great acts of innervation, respiration
and circulation are indirectly concerned in the function; not that
any one is the special apparatus. M. Edwards has attempted to
show, that it is more connected with the second of these than with
either of the others. Thus, animals, whose temperature is highest,
bear privation of air the Jeast ; whilst cold-blooded animals suffer
comparatively little from it ; and young animals are less affected
by it than the adult. Now, the greater the temperature of the
animal, and the nearer to the adult age, the greater is the con-
sumption of oxygen. He farther observed, that whilst the seasons
modify calorification, they affect also respiration; and that if, in
summer, less heat be elicited, and in winter more, respiration con-
sumes less oxygen in the former season than in the latter.

The experiments of Legallois, as well as those instituted by
Edwards, led the latter to infer, that there is a certain ratio be-
tween heat and respiration, in both cold-blooded and warm-blooded
animals, and in hibernating animals, both in the periods of tor-
pidity and of full activity. When the eighth pair of nerves is
divided in the young of the mammalia, a considerable diminution
is produced in the opening of the glottis ; so that, in puppies, re-
cently born, or one or two days old, so little air enters the lun
that when the experiment is made in ordinary circumstances, the
animal perishes as quickly as if it were entirely deprived of air. It
lives about half an hour. But,if the same operation be performed
upon puppies of the same age, benumbed with cold, they will live
a whole day. In the first case, M. Edwards thinks, and plausibly,
the small quantity of air is insufficient to counteract the effect of
the heat; whilst, in the other, it is sufficient to prolong life con-
siderably, and he deduces the following practical inferences appli-
cable to the adult age, and particularly to man. A person, he
remarks, is asphyxied by an excessive quantity of carbonic acid
in the air he breathes; the pulse is no longer perceptible ; the
respiratory movements cannot be discerned, but his temperature is
still elevated. How should we proceed to recall life. ~ Although
the action of the respiratory organs is no longer visible, all com-
munication with the air is not cut off. The air is in contact with
the skin, upon which it exerts a vivifying influence ; it is also in
contact with the lungs, in which it is renewed by the agitation
constantly taking place in the atmosphere, and by the heat of the
body, which rarefies it. The heart continues to beat, and main-
taius a certain degree of circulation, although not perceptible by
the pulse. The temperature of the body is too high to allow the
feeble respiration to produce upon the system all the effect of
which it is capable. The temperature must then be reduced;
the patient must be withdrawn from the deleterious atmo-
sphere ; be stripped of his clothes, in order that the air may
have a more extended action upon his skin; be exposed to
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Moreover, in the feetus in utero, there is, of course, norespiration ;
yet its temperature equals, and indeed is said to even exceed, that
of the mother; and we know that its circulation is more rapid,
and its nutrition more active.* That innervation is indirectly con-
cerned in the phenomenon is proved by the various facts which
have been referred to; and Legallois, although he does not accord
with Sir B. Brodie, conceives, that the temperature 1s greatly
under the influence of the nervous system, and that whatever
weakens the nervous power, proportionally diminishes the ca
bility of producing heat. Dr. Philip, too, concluded from his ex-
periments, that the nervous influence is so intimately connected
with the power of evolving heat, that it must be looked upon as
a necessary medinm between the different steps of the operation,
He found, that if the galvanic influence be applied to fresh drawn
arterial blood, an evolution of heat, amounting to three or four
degrees, takes place, whilst the blood assumes the venous hue and
becomes partly coagulated. He regards the process of calorifica-
tion as a secretion ; and explains it upon his general prineiple of
the identity of the nervous and galvanic influences, and of the
necessity for the exercise of such influence in the function of
secretion.”

Mr. H. Earle¢ found the temperature of paralysed limbs to be
slightly lower than that of sound limbs, and the same effect npon
calorification is observed to supervene on traumatic injuries of the
nerves. In a case of hemiplegia, of five months’ duration, under
the author’s care at the Blockley Hospital, the thermometer in the
right — the sound — axilla of the man stood at 964°; in the axilla
of the paralysed side at Y6°. The difference in temperature of the
hands was more signal. The right hand carried the mercury
to 87°, whilst the left raised it no further than 7934° In another
case — that of a female — of two weeks’ duration, accompanied
with signs of cerebral turgescence, the temperature in the axilla of
the sound side, was 100°; in that of the paralysed 98-25°; of the
hand of the sound side, 94°; of the other 90°¢ It is a general fact,
that the temperature of the paralysed side in hemiplegia is less
than that of the sound side ; yet the irregularity of nervous action
is so great, and the power of resistance to excitant or depressing
agents so much diminished, that the author has not unfrequently
found the temperature to be more elevated.®

Lastly, that the circulation is necessary to calorification, we have
evidence in the circumstance that if the vessels, proceeding to a
part be tied, animal heat is no longer disengaged from it.

* See, also, on the connexion of respiration with calorification, P. H. Bérard, art.
Chaleur Animale, in Dict. de Méd. 2de édit. vii. 175, Paris, 1834 ; Dr. Southwood
Smith's Philosophy of Health, vol. ii. Lond. 1838 ; and Mr. Newport on the Temper-
ature of Insects, and ite Connexion with the Functions of Respiration and Circulation
in this class of invertebrated animals, Philos. Transact. part it. 4to. p. 77, Lond, 1837,

b Ley, in Appendix to Essay on Laryngismus Stridulus, &e. p. 374, Lond. 1836.

¢ Medico-Chirurgical Transactions, vii. 173, Lond. 1819,

4 See Nasse, Untersuchungen zur Physiologie und Pathologie, Bonn, 1835-6.

¢ See the author in his American Med. Intelligencer, Oct, 15, 1838, p. 225.
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It is manifest, then, that in animals, and especially in the warm-
blooded, the three great vital operations are necessary for the dis-
engagement of the due temperature, but we have no sufficient
evidence of the direct ageney of any one,and we see heat elicited
in the vegetable, in which these functions are at all events rudi-
mental ; and the existence of one of them— innervation — perhaps
more than doubtful.®

The view of those, who consider, that the disengagement of
caloric occurs in the intermediate system or system of nutrition of
the whole body, appears to us the most consistent with observed
phenomena. These views have varied according to the physical
circumstances, that have been looked upon as producing heat.
By some, it has been regarded as the product of effervescence of
the blood and humours; by others, as owing to the disengage-
ment of an igneous matter, or spirit from the blood ; by others, to an
agitation of the sulphureous parts of the blood ; whilst Boerhaave®
and Douglas® ascribe it to the friction of the blood against the
parietes of the vessels, and of the globules against each other. In
favour of the last hypothesis, it was urged, that animal heat is in
a direct ratio with the velocity of the circulation, the circumfer-
ence of the vessels, and the extent of their surface ; and that thus
weare able to explain, why the heat of parts decreases in a direct
ratio with their distance from the heart ; and the greater heat of
the arterial blood, in the lungs, was accounted for, by the suppo-
sition, that the pulmonary circulation is far more rapid. Most of
these notions are entirely hypothetical. The data are generally
incorrect, and the deductions characteristic of the faulty physies of
the period in which they were indulged. The correct view, it
appears to us, is, that caloric is disengaged in every part, by a
special chemico-vital action, which, in animals, is greatly nnder
the nervous influence. In this maunner, calorification becomes
a function executed in the whole system of nutrition, and there-
fore appropriately considered in this place. It has been remarked
by Tiedemann,® that the intussusception of alimentary matters,
and their assimilation by digestion and respiration, the circulation
of the humours, nutrition and secretion, the renewal of materials
accompanying the exercise of life, and the constant changes of
composition in the solid and liquid parts of the organism,—all of
which are under the nervous influence, — participate in the evo-
lution of heat, and we deceive ourselves when we look for the
cause in one of those acts only. In some experiments by Dr.
Robert E. Rogers;s he found that when recently drawn venous

s Dr. W. B, Carpenter, Principles of General and Comparative Physiology, p. 379,
Lond. 1839,

b Gerard Van Swicten, Comment in Boerhaav. Aphorism., &c. § 382, 675, Ludg.
Bat. 1742-1772. ¢ On Animal Heat, p. 47, Lond. 1747. :

4 Traité de Physiologie, &e. trad. par Jourdan, p. 514, Paris, 1831 Ley, op- cit.
Appendix, p. 303; and Collard de Martigny, in Journal Complémentaire des Seiences

Médicales, xliii. 268, Paris, 1832,
e Amer, Journ. of the Med, Sciences, p. 297, for Aug. 1836.
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in every part of the body, we can understand why different por-
tions should have different temperatures; as the activity of the
function may vary, in this respect, according to the organ.* Cho-
part and Dessault found the heat of the rectum to be 100°; of
the axilla and groin, when covered with clothes, 96°; and of the
chest, 92° Dr. Davy" found the temperature of a naked man,
just risen from bed, to be 90° in the middle of the sole of the foot ;
93° between the inner ankle and tendo-achillis ; 91-5° in the mid-
dle of the shinj; 93° in the calf; 95° in the ham ; 91° in the mid-
dle of the thigh: 96-5° in the fold of the groin ; 95° at three lines
beneath the umbilicus ; 94° on the sixth rib of the left side; 93°
on the same rib of the right side ; and 98° in the axilla. MM,
Edwards and Gentil found the temperature of a strong adult male,
to be, in the rectum and mouth, 102°; in the hands, 100°; in the
axilla and groins, 98°; on the cheeks, 97°; in the prepuce and the
feet,96° ; and on the chestandabdomen, 95° All theseexperiments,
it is obvious, concern only temperature of parts, which can be
readily modified by the circumambient medium. To judge of the
comparalive temperature of the internal organs, Dr. Davy killed a
calf, and noted the temperature of different parts, both external
and internal. The blood of the jugular vein raised the thermo-
meter to 105+5°; and that of the carotid artery to 107°. The heat
of the rectum was 105°5%; of the metatarsus, 97° of the tarsus,
90°; of the knee, 102°; of the head of the femur, 103°; of the
groin, 104°; of the under part of the liver, 106°; of the substance
of that organ, 106°; of the lung, 106-5°; of the left ventricle, 107°;
of the right, 106°; and of the substance of the brain, 104°,

In the case of fistulous opening into the stomach, observed by
Dr. Beaumont,® the thermometer indieated a difference of three-
fourths of a degree between the splenic and pyloric orifices of the
stomach ; the temperature of the latter being more elevated. It is
not easy to account for these differences without supposing that
each part has the power of disengaging its own heat, and that the
communication of caloric is not sutliciently ready to prevent the
difference from being perceptible.

It was stated early in this section, that man possesses the power
of resisting cold as well as heat within certain limits, and of pre-
serviug his temperature greatly unmodified. Let us inquire into
the direct and indirect agents of these counteracting influences.
As the mean temperatare of the warmest regions does not exceed
85° of Fahrenheit, it is obvious that he must be constantly disen-
gaging caloric to the surrounding medinm : — still, his temperature
remains the same. 'This is eflected by the mysterious agency
which we have been considering, materially aided, however, by
several circumstances, both intrinsic and extrinsic. The external
envelope of the body is a bad conductor of calorie, and therefore

* J. Hunter, Observations on the Animal (Economy, Lond. 1786,
¥ Philosoph. "I'ranzact. for 1814.

¢ Exp. and Observations on the Gastrig Juice, p. 274, Plattsburg, 1833.
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glionic system, — form a network around the secreting arteries, as
in Fig. 184, accompany them into the interior of the organ, and
terminate, like them, invisibly.

Bordeu* was of opinion, that the glands, judging from the parotid,
are largely supplied with nerves. The nerves, however, do not
all belong to it, some merely crossing it in their conurse to other
parts. Bichat,® from the small number sent to the liver, was in-
duced to draw opposite conclusions to those of Bordeu,

These may be looked upon as the great components of the glan-
dular structare, They are bound together by cellular membrane,
and have generally an outer envelope. The intimate texture of
these organs has been a topic of much speculation. Itis generally
considered, that the final ramifications of the arterial vessels,
with the radicles of the veins and excretory ducts, and the final
ramifications of the lymphatic vessels and nerves, form so many
small lobules, composed of minute, granular masses. Such, in-
deed, is the appearance the texture presents, when examined by
the naked eye. Each lobule is conceived to contain a final rami-
fication of the vessel or vessels that convey blood 1o the organ, a
nerve, a vein, a lymphatic, and an excretory duct, — with cellular
tissue binding them together. When the organ has an external
membrane, it usnally forms a sheath to the various vessels. The
lobated structure is not equally apparent in all the glands. It is
well seen in the pancreas, and in the salivary and lachrymal. The
precise mode in which the bloodvessel, from the blood of which
the secretion is effected, communicates with the excretory duct,
does not admit of detection. Some have supposed, that between the
termination of the bloodvessel and the commencement of the duet,
a secretory vessel, or a spongy tissue specially charged with the
function, exists, which conveys the secreted humour into the excre-
tory duct. Of this, however, we have no evidence. Professor
Miiller® maintains, that the glandular structure consists essentially
of a duet with a blind extremity, on whose parietes plexuses of
bloodvessels ramify, from which the secretions are immediately
produced, — aview which is confirmed by the pathological appear-
ances, in a case of disease of the portal system, that fell under
the author’s observation, and is referred to under the Secretion of
Bile. The opinion of Malpighi! was similar. He affirnned that
such glands as the liver are composed of very minute bodies, called
acini, from their resemblance to the stones of grapes; that these
acini are hollow internally, and are covered externally by a net-
work of bloodvessels; and that these minute bloodvessels pour
into the cavities of the acini the secreted fluid, from which it is

* Bur les Glandes in (Buvres Complétes, par M. Richerand, Paris, 1818.

b Anat. Général. tom, ii.

* De Glandular. Secernent. Structurd Penitiori, &e., Lips. 1830; or the English
Edit. by Mr. Solly, Lond. 1839,

¢ Opera Omnia, &c., p. 300, Lugd. Batav. 1687,
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have prevailed in physiology, the function has been referred to one
or other of those agencies. The general belief, amongst the phy-
siologists of the sixteenth and seventeenth centuries, was, that
each gland possesses a peculiar kind of fermentation, which assimi-
lates to its own nature the blood passing through it. The notion
of fermentation was, indeed, applied to most of the vital pheno-
mena. It isnow totally abandoned owing to its being purely ima-
ginary, and inconsistent with all our ideas of the vital operations.
When this notion passed away, and the fashion of accounting for
physiological phenomena on mechanical principles usurped its
place, the opinion prevailed, that the secretions are effected through
the glands as through filters. To admit of this mechanical result,
it was maintained, that all the secreted fluids exist ready formed
in the blood, and that, when they respectively arrive at the differ-
ent secretory organs, they pass through, and are received by the
excretory duets. Descartes® and Leibnitz® were warm supporters
of this mechanical doctrine, although their views differed mate-
rially with regard to the precise nature of the operation. Descartes
supposed, that the particles of the various humours are of different
shapes, and that the pores of the glands have respectively a cor-
responding figure ; so that each gland permits those particles only
to pass through it which have the shape of its pores. Leibnitz, on
the other hand, likened the glands to filters, which had their pores
saturated with their own peculiar substance, so that they admitted
this substance to pass through them, and excluded all others, —
as paper, saturated with oil, will prevent the filtration of water.
The mechanical doctrine of secretion was taught by Malpighi and
by BoerhaaveS and it continued to prevail even till the time of
Haller. All the secretions were conceived to be ready formed in
the blood, and the glands were looked upon as the sieves or strainers
to convey off the appropriate fluids or humours. In this view of
the subjeet, all secretion was a transudation through the ecoats of
the vessels,— particles of various sizes passing through pores
“adapted to them.!

The mechanical doctrine of transudation, in this shape, is found-
ed npon supposititious data ; and the whole facts and arguments
are so manifestly defective, that no refutation is necessary. Itis
now, indeed, wholly abandoned. MM. Magendie and Fodéra
have, however, revived the mechanical doctrine of late years, but
under an essentally different form ; and one applicable especially
to the exhalations. The former gentleman,® believing that many
of the exhalations exist ready formed in the blood, thinks, that
the character of the exhaled fluid is dependent upon the physical
arrangement of the small vessels, and his views repose upon the
following experiments. If, in the dead body, we inject warm

s Tractatus de Homine, p. 18, Amstel. 1677,  * Haller, Element. Physiol. vii. 3.
¢ Prilectiones Academics, &ec. edit. A. Haller, § 253, Golling. 1740-1743.

4 Mascagni, Nova per Poros Inorganicos Secretionem Theoria. Rom. 1793, tom. ii.
¢ Précis, &c. edit. cit. ii. 444.
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consequently, the pressure, experienced by the circulating fluid,
is largely augmented. If any serous membrane be now exa-
mined, — as the peritoneum,— a serous finid is observed issuing
rapidiy from its surface, which accumulates in the eavity, and pro-
duces a true dropsy under the eyes of the experimenter, and, occa-
sionally, the colouring part of the blood transudes at the surface
of certain organs, as the liver, spleen, &. Hamberger, again,
broached the untenable physical hypothesis, that each secreted
humour is deposited in its proper secretory organ, by virtue of its
specific gravity.®

It is obvious, that all these speculations proceed npon the belief,
that the exhalations exist ready formed in the blood ; and that,
consequently, the act of secretion, so far as concerns them, is one
of separation or of secerning, — not of fresh formation. That this
is the case with the more aqueous secretions is probable, and not
impossible with regard to the rest. Organic chemistry is subject
to more difficulties in the way of analysis than inorganic ; and it
can be readily understood, that, in a fluid so heterogeneous as
the blood, the discovery of any distinet humour may be imprac-
ticable. Of course, the elements of every fluid, as well as solid,
must be contained in it; and we have already seen, that not
merely the inorganic elements, but the organic, or compounds of
organization, have been detected by the labours of Chevreul and
others. There are, indeed, some singular facts connected with
this subject. MM. Prévost and Dumas,” having removed the
kidneys in cats and dogs, and afterwards analyzed the blood,
found urea in it — the characteristic element of urine. This prin-
ciple was contained in greater quantity, the longer the period that
had elapsed after the operation ; whilst it could not be detected in
the blood, where the kidneys existed. The experiment was soon af-
terwards repeated by Vauguelin and Ségalas® with the same results.
The latter introduced nrea into the veins of an animal, whose kid-
neys were untouched ; he was unable to detect the principle in the
blood ; but the urinary secretion was largely augmented after the in-
jection. Whence he concludes that urea is an excellent diuretic.
Morerecently, MM. Gmelinand Tiedemann,in association with M.
Mitscherlich,! have arrived,experimentally, at the same conelusions
as MM. Prévost and Dumas. The existence of urea in the fluid
ejected from the stomach of the animal was rendered probable, but
there were no traces of it in the fieces or the bile. The animal died
the day after the extirpation of the second kidney. They were
totally unable to detect either urea, or sugarof milk in the healthy
blood of the cow. These circumstances would favour the idea,

s Bee Adelon, Physiologie de I"Homme, 2de édit. iii. 455, Paris, 1829 ; and Riche-
rand, Elemens de Pyysiologie, 13¢me édit. par M. Bérard ainé, p. 176, Bruxelles,
1837. v Annales de Chimie, tom. xxii. and xxxiii. 90.

¢ Magendie, Précis, &e., il. 478, ;

4 Tiedemann und Treviranus, Zeitschrift fiir Physiol. B. v. Heft i, ; and Brit. and
Foreign Med, Review, p. 592, for April, 1836,
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nitrous acid 3 in a sixth, nitric aecid, &e., substances which differ
as much as the various secretions differ from each other and from
the blood. Many of the eompounds of organization likewise ex-
hibit by their elementary composition, that but a slight change is
necessary, in order that they may be converted into each other.
Dr. Prout* has exhibited this close alliance between three sub-
stanees — urea, lithic acid, and sugar —and has shown.how they
may be econverted into each other, by the addition or subtraction
of single elements of their constituents. Urea is composed of
two atoms of hydrogen, and one of carbon, oxygen, and azote re-
spectively; by removing one of the atoms of hydrogen and the
atom of nitrogen, it is converted into sugar; by adding to it an
additional atom of carbon, into lithic acid. Dr. Bostock,?
— who is disposed to push the application of chemistry to the
explanation of the functions as far as possible,—to aid us in
conceiving how a variety of substances may be produced from
a single compound, by the intervention of physical causes
alone, supposes the case of a quantity of the materials adapted
for the vinous fermentation being allowed to flow from a
reservoir, through tubes of various diameters, and with various
degrees of velocity. «If we were to draw off portions of this
fluid in different parts of its course or from tubes, which differed
in their capacity, we should, in the first instance, obtain a portion
of unfermented syrup ; in the next, we should have a flnid in a
state of incipient fermentation; in a third, the complete vinous
liquor; while, in a fourth, we might have acetous acid.” Any
explanation, however, founded upon this loose analogy, is mani-
festly too physical : this Bostock admits, for he subsequently re-
marks, that “if we adopt the chemical theory of secretion, we
must conceive of it as originating in the vital action of the vessels,
which enables them to transmit the blood, or certain parts of it,
to the various organs or structures of the body, where it is sub-
jected to the action of those reagents, which are necessary to the
production of these changes.”” The admission of such vital
agency, in some shape, seems to be indispensable.

Attempts have been made to establish secretion as a nervous
action ; and numerous arguments and experiments have been
brought forward in support of the position. That many of the
secretions are affected by the condition of the mind is known to
all. The act of crying, in evidence of joy or sorrow ; the aug-
mented action of the salivary glands at the sight of pleasant food ;
the increased secretion of the kidney during fear or anxiety, and
the experimental confirmation, by Mr. Hunter, of the truth of the
common assertion — that the she-ass gives milk no longer than the
impression of the foal is on her mind ; the skin of her foal, thrown
over the back of another, and frequently brought near her, being
sufficient to renew the secretion,— sufficiently indicate, that the

2 Medico-Chirarg. Transact. viii. 540.
b Physiol. 3d edit. p. 519, Lond. 1826.
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With some of the chemical physiologists, there has been a dis-
position to resolve secretion into a mere play of electric affinities.
Thus, M. Donné» affirms, that from the whole eutaneous surface
is secreted an acid humour, whilst the digestive tube, except in
the stomach, secretes an alkaline mucus; and hence, he infers,
that the external acid, and the internal alkaline membranes of
the human body represent the two poles of a pile, the electrical
effects of which are appreciable by the galvanometer. On placing
one of the conductors of the instrument in contact with the mu-

- cous membrane of the mouth, and the other in contact with the
skin, the magnetic needle, he affirms, deviated fifteen, twenty, and
even thirty degrees; according to its sensibility ; and its direction
indicated, that the mucous or alkaline membrane took negative,
and the cutaneous membrane, positive electricity. He further
asserts, that, between the acid stomach and the alkaline liver, ex-
tremely powerful electrical currents are formed. These experi-
ments do not, however, aid us materially in our solution of the
phenomena of secretion. They exhibit merely electric pheno-
mena dependent upon difference of chemical composition. This
is, indeed, corroborated by the experiments of M. Donné himself
on the secretions of vegetables. He observed electrical pheno-
mena of the same kind in them, but, he says, electric currents in
vegetables are not produced by the acid or alkaline conditions of
the parts as in animals, the juice of fruits being always more or
less acid. Experiments of M. Biot, however, show, that the
juices, which arrive by the pedicle, are modified in some part of
the fruit, and M. Donné thinks it is perhaps to this difference in
the chemical composition of the juices of the two extremities, that
the electrical phenomena are to be attribnted. The effects of the
section of the pneumogastric nerves on the functions of digestion
and respiration have been given elsewhere, at some length. It
was there stated, that when digestion was suspended by their
division, Dr. Wilson Philip® was led to ascribe the suspension to
the secretion of the gastric juice having been arrested ; an opinion,
which Sir B. Brodie had been induced to form previously, from
the results of experiments, which showed, that the secretion of
urine is suspended by the removal or destruction of the brain
and that when an animal is destroyed by arsenie, after the division
of the pneumogastric nerves, all the usual symptoms are produced,
except the peculiar secretion from the stomach. Sir B. Brodie did
not draw the conclusion, that the nervous influence is absolutely
necessary to secretion, but that it is a step in the process, and the
experiments of Magendie® on the effect of the division of the nerve
of the fifth pair on the nutritive secretion of the cornea, confirm
the position. We have, indeed, numerous evidences, that the
nervous system cannot be indispensable to secretion. In all ani-
mals, this power must exist, yet there are some in which no ner-
vous system is apparent. Dr. Bostock? has given references, in a

s Annales de Chimie, &e. Ivii. 400; and Journal Hebdomad., Fév. 1834,
* Lond. Med. Gazette for March 18, and March 25, 1837, ¢ Préeis, &e. ii. 489,
4 Physiology, edit. cit, p. 525, Lond, 1836,
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note, to cases of monstrous or deformed feetuses, born with many
of their organs fully developed, yet where there was no nervous
system. It may be said, however, that, in all these cases, an or-
ganic nervous system must have existed ; but setting aside the
cases of animals, we have the most indisputable testimony of the
existence of secretion in the vegetable, in which there is no nervous
system, or, at the most, a rudimental one ; yet the function is ac-
complished as perfectly, and perhaps in as multiple a manner, as
in man. It is manifest, therefore, that this is one of the vital ac-
tions occeurring in the very tissue of organs, of which we have no
more knowledge than we have of the capillary actions in general.
All that we know is, that in particular organs various humours
are secreted from the blood, some of which can be detected in
that fluid, others not, but we are ignorant of the precise agency,
by which this mysterious process is effected.

Recently, the fashionable doctrine of cells has been applied to
secretion. We have elsewhere stated the mode in which cells are
stated by Mr. Goodsir® to effect absorption (vol. i., p. 605). Se-
eretion, according to him, is accomplished in a similar manner,
During the progress of the development and growth of cells formed
by the secreting organs, they appropriate certain substances with
which they may be in relation ; and when their term of existence
is over — which is longer or shorter, in different cases — they dis-
charge their contents into the excretory channels. An acinus, ac-
cording to Mr. Goodsir, is at first a single nucleated cell. From
the nucleus of this cell others are produced. From these, again,
others arise in the same manner. The parent cell, however, does
not dissolve away, but remains as a covering to the whole mass,
and is appended to the extremity of the duet. Its cavity, there-
fore, as a consequence of its mode of development, has no commu-
nication with the duet. The original parent cell now begins to
dissolve away, or to burst into the duct at a period when its con-
tents have attained their full maturity, — this period varying in dif-
ferent glands, according to a law or laws impressed upon each of
them. Mr. Goodsir considers growth and seeretion to be identical
— the same process under different circumstances. His views are
worthy of the attention of the histological inquirer.

In cases of vicarious secretion, we have the singular phenomenon
of organs assuming an action for which they were not destined. If
the secretion from the kidney, for example, be arrested, urine is
oceasionally found in the ventricles of the brain, and, at other
times, a urinous fluid has been discharged by vomiting or by cuta-
neous transpiration:* the capillaries of these parts must, conse-
quently, have assumed the functions of the kidney, and to this they
must have been excited by the presence of urea, or of the elements
of the urinary secretion in the blood — a fact, which exhibits the

s Transactions of the Royal Society of Edinburgh, 1842. See, also, Brit. and For,
Med. Rev. Oct. 1842, p, 566 ; Carpenter, ibid. Jan. 1843, p, 279 ; and Mandl, Manuel

d'Anatomie générale, p. 507, Paris, 1843,
v Haller, Elementa Physiologim, lib. vii. 8. 1. § 9.
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b, Serous Exhalation of the Cellular Membrane.

The nature of the primary cellular, areolar ot fibro-cellular
membrane has been given in an
early part of this work (vol. i., p.
38). Aswe observe itisnot properly
cellular, but is composed of a net-
work of fibres, and of lamelle
formed by the adhesion of fibres
laid side by side ; and these interwo-
ven so as to leave numerous inter-
stices and cavities amongst them,
having a tolerably free communica-
tion with each other.®

These interstices, wherever exist-
ing, are kept moist by a serous
fluid, analogous to that exhaled
from serous membranes, and which
appears to bave the same uses, —
that of facilitating the motion of the
lamell, or fibres on cach other, ,Feruien ef srclar tsmus infated pod
and consequently of the organs, be- iarger meshes; magnified twenty diame-
tween which the cellular tissne is ‘e —(7edd and Bowman] ! )
placed. When this secretion collects, from the causes mentioned in
the last section, the disease, called eedema or anasarca, is induced.

e. Adipous Exhalation of the Cellular Membrane.

Considerable diversity of opinion has prevailed regarding the
precise organ of the secretion of fz¢. Haller supposed, that the
substance exists ready formed in the blood, and that it simply
transudes through the pores of the arteries ; and Chevreul and
others have given some countenance to this opinion, by the cir-
camstance of their having met with fatty matter in that fluid.
Anatomists have, likewise, been divided upon the subject of the

recise lissue into which the fat is deposited ; some believing it to

e the ordinary cellular tissue,into which it is dropped by the
agency of appropriate vessels; others, as Malpighi® and William
Hunter,® believing in the existence of a peculiar adipous tissue,
ecousisting, according to Béclard,? of small bursee or membranous
vesicles, which inclose the fat. and are found in the areol® of the
cellular tissue. These vesicles are said to vary greatly in size :
generally, they are round and globular; and, in certain subjects,
receive vessels, that are very apparent. They form so many small
sacs without apertures, in the interior of which are filaments

* For the histology of the eellular membrane, see Todd and Bowman, P]lfﬂi':"_h'-'ﬁimi
Anatomy and Physiology of Man, London, 1842 ; Carpenter, Hauman Physiology;
Amer. Edit. by Dr. Clymer, § 638, Philad, 1843; Gerber, General Anatomy, by
Gulliver, p. 213, Lond. 1812 ; and Mandl, Manuel d’Anatomie, p. 111, Paris, 1843.

b De Omento, Pinguedine, vt Adiposis Ductibus, in Oper. Lond. 1687.

¢ Medical Observations and Inquiries, vol ii. Lond. 1757.

4 Art. Adipenx, in Dictionnaire de Méidecine, tom, i,; and Elements of General
Anatomy, translated by Togno, p. 128, Philad. 1830,
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both of which are as slightly azoted as fecula; and both fecula
and fat are equally inservient to the nutrition of the organs of
development : whenever there is excess of life and activity, the
fat is seen to disappear, and whenever there is rest, it accnmulates
in its reservoirs. If a portion of fat be examined, it is found to
consist of an outer vesicle with strong membranous parietes, con-
taining small adipous masses readily separable from each other,
each invested with a similar, but slighter, vesicular membrane ;
and these, again, contain others still more minute, until ultimately
we come to the vesicles that invest the adipous granules them-
selves. Each of these masses adheres, at some point of its sur-
face, to the inner surface of the vesicle that incloses it by a hilum
in the same manner as the grain of fecula. All the vesicles, but
especially the outermost and strongest, have a reddish vascular
network on their surface, the vessels of which angment in size as
they approach the part where the vesicle is adherent, and there
tEe;-,r open into one of the vessels of the larger vesicle that incloses
them.

The arrangement of this tissue, as well as the quantity of fat,
varies in different parts of the body. It is always found in the
orbit, on the sole of the foot, and at the pulps of the fingers and
toes. The subcutaneous cellular tissue, and that covering the
heart, kidneys, &c., also geunerally contain it : but it is never met
with in the eyelids, scrotum, or within the cranium.®

Fat is exhaled by the secretory vessels in a fluid state ; but
after it is deposited, it becomes more or less solid. According
to the researches of Chevreul® and Braconnot, human fat is almost
always of a yellow colour; inodorous, and composed of two por-
tions ; —the one fluid, and the other concrete, which are them-
selves composed, but in different proportions, of two new imme-
diate principles, to which the former chemist gave the names
elain or olein, and sltearin, respectively. Subsequently, the or-
ganic elements of fat were considered to be sfearin, marzarin,
and olein ; the two former, which are solid when separate, being
dissolved in the latter, at the ordinary temperature of the body.
Recent chemistry has, however, shown, that the fat contained in
the cells of the adipous tissue is composed of a base termed gly-
cerin, with stearic and margaric acids,— stearin being esteemed
a bi-stearite of glycerin; and olein or elain, an oleate of glycerin.e
These proximate principles are somelimes seen spontaneously
separated within the human fat vesicle. The stearin collects in the.
form of a small star on the inner surface of the membrane, as in

» Geddings, art. Adipose Tissue,in Amer. Cyclop. of Pract. Medicine, part ii. p. 215
Philad. 1833 ; and Craigie, art. Adipose Tissue, in Cycl. Anat. and Physiol. part i,
p- 56, Lond. 1835.

v Recherches Chimiques sur les Corps Gras, &ec., Paris, 1828 ; W, 1", Brande, art.
Fat, Cycloped. Afat, and Physiol. August, 1837, p. 231,

¢ See page 3%, vol. i.; and Thomson, Chemistry of Animal Bodies, p. 135, Edinb,
1843,
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deficient supply of oxygen, for oxygen is absolutely indispensable
for the dissipation of the excess of carbon in the food. * This ex-
cess of carbon, deposited in the form of fat,is never seen in the
Bedouin or in the Arab of the desert, who exhibuts with pride te
the traveller his lean, muscular, sinewy limbs, altogether free from
fat; but in prisons and jails it appears as a puffiness in the inmates,
fed, as they are, on a poor and scanty diet : it appears in the se-
dentary females of oriental countries; and finally it is produced
under the well known conditions of the fattening of domestic ani-
mals.”” Inaccordance, too, with his views of animal heat, already
referred to, Liebig considers that in the formation of fat there is a
new source of heat. The oxygen set free in the action is givea out
in combination with carbon and hydregen ; and whether this carbon
and hydrogen proceed from the substance that yields the oxygen,
or from other compounds, still there must have been generated by
this formation of carbonic acid or water, as much heat as if an
equal weight of carbon or hydrogen had been burned in air or in
oxygen gas. Whether the view of Liebig be admitted or not —
it is certain that the circumstances, which favour obesity, are ab-
sence of activity and of excitement of all kinds; hence, for the
purpose of fattening animals in rural economy, they are kept in
entire darkness, to deprive them of the stimulus of light, and to
favour sleep and muscular inactivity. Castration — by abolishing
one kind of excitability — and the time of life at which the gene-
rative functions cease to be exerted, especially in the female, are
favourable to the same result.

d. Ezhalation of the Marrow.

A fluid, essentially resembling fat, is found in the cavity of long
boues,in the spongy tissue of short bones, and in the areol® of bones
of every kind. This is the marrow. The secretory organ is the
very delicate membrane which is perceptible in the interior of the
long bones, lining the medullary cavity, and sending prolongations
into the compact substance, and others internally, which form septa
and spaces for the reception of themarrow. The cells, thus formed,
are distinct from each other. From the observations of Howship,*
it would seem probable, that the oil of bouesis deposited in longitu-
dinal canals, that pass through the solid substance of the bone, and
through which its vessels are transmitted. This o/ of bones is the
marrow of the compact structure, the latter term being generally
restricted to this secretion when contained in the cavities of lon
bones ; that which exists in the spongy substance being termed,
by some writers, the medullary juice. The medullary membrane,
called also the internal periosteum, consists chiefly of bloodvessels
ramifying on an extremely delicate cellular tissue, in which nerves
may likewise be traced.

Berzelius examined marrow obtained from the thigh-bone of an
o0x, and found it to consist of the following constituents : — pure

« Medico-Chirurg. Trans, vii. 393,
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f. Exhalation of the Colouring matler of the Skin and other
parts.

The nature of the exhalation, which constitutes the colouring
matter of the rete mucosum, has already engaged our attention,
when treating of the skin, under the Sense of Touch. It is pre-
sumed to be exhaled by the vessels of the skin, and to be deposit-
ed beneath the cuticle, so as to communicate the colours that cha-
racterize the different races, Such are regarded as the secretory
organs by most anatomists and physiologists ; but Gaultier,* whose
researches into the intimate constitution of the skin have gained
him much celebrity, is of opinion, that it is furnished by the bulbs
of the hair; and he assigns, as reasons for this belief, that the
negro, in whom it is abundant, has short hair; that the female,
whose hair is more beautiful and abundant than that of the male,
has the fairest skin ; and that when he applied blisters to the skin
of the negro, he saw the colouring matter oozing from the bulbs of
the hair, and deposited at the surface of the rete mucosum.
Breschet, again, describes a particular chromatogenous apparatus,
for producing the colouring matter, which is composed of a glan-
dular or secreting parenchyma, situate a little below the papillze,
and having exeretory ducts, which pour the colouring principle on
the surface of the true skin. This mingles with the soft and dif-
fluent mucous matter, the admixture producing the ¢ pretended
reticular body of Malpighi,”” and the epidermis or cuticle.® He
describes particular organs, or a “blennogenous apparatus,” for
the secretion of this mucous matter. They consist of a glandular
parenchyma, or organ of secretion, in the substance of the true
skin ; and of exeretory duets, which issue from the latter and de-
posit the mucous matter between the papille.
 The composition of this pigment cannot be determined with pre-
cision, owing to its quantity being too small to admit of examina-
tion, Chlorine deprives it of its black hue, and renders it yellow.
A negro, by keeping his foot for some time in water impregnated
with this gas, l:ﬁapriv'ed it of its colour, and rendered it nearly
white; but,in a few days, the black colour returned with its former
intensity. This experiment was made with similar results on the
fingers of a negro. Blumenbach® thought, that the mucous pig-
ment was formed chiefly of carbon; and the notion has received
favour with many.4

The colour appears to be owing to pigment cells, of which the
pigmentum nigrum of the eye is wholly composed. They are
considered to exhibit, usually, the original form of the cell with little
alteration, On the choroid coat of the eye they form a kind of
pavement, and have somewhat of a polyhedral shape. In the
human skin, they are scattered through the ordinary epidermic

* Recherches sur I'Organisation de la Peau de I'Homme, &e., Paris, 1809, and 1811.
v Nouvelles Recherches sur la Strocture de la Peau, Paris, 1835,

< Instit. Physiol. § 274 ; and Elliotson’s translation, 4th edit. Lond. 1828.

¢ Carpenter, op. cit. § 616,
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the feces being 5 ounces, and that of the solid and liquid ingesta,
75 ounces. His experiments were made at Northampton, Eng-
land, lat. 52° 11'. Bryan Robinson* found, as the result of his
observations in Ireland, that the ratio of the perspiration to the
urine was, in summer, as 5to 33 in winter, as 2 to 3; whilst in
April, May, October, November, and December, they were nearly
equal. In youth, the ratio of the perspiration to the urine was
as 1340 to 1000; in the aged, as 967 to 1000. Hartinann, when
the solid and liquid ingesta amounted to 80 ounces, found the
urine discharged 28 ounces ; the faces 6 or 7 ouneces ; and the per-
spirable matter, 45 or 46 ounces. De Gorter,” in Holland, when
the ingesta were 91 ounces, found the perspiration to amount to
49 ounces ; the urine to 36 ; and the faeces to 8. Dodart® asserts,
that in France, the ratio of the perspiration to the fmces, is as 7 to
1; and to the whole egesta as 15 to 12 or 10. The average per-
spiration in the twenty-four hours, he estimates at 33 ounces and
2 drachms ; and Sauvages, in the south of France, found that when
the ingesta were 60 ounces in the day, the transpiration amounted
to 33 ounces ; the wrine to 22 ; and the f=ces to 5. But most of
these estimates were obtained in the cooler elimates, — the * re-
giones boreales,’ — as Haller? has, not very happily, termed them.
According to Lining,* whose experiments were made in Sonth
Carolina, lat. 32° 47, the perspiration exceeded the urine in the
warm months; but in the cold, the latter had the preponderance.
The following table gives the average daily proportion of the

urine and perspiration, for each month of the year, in ounces, —
as quoted by Haller.

Urine, Perspiration.
December, - . - TO-81 2 - 4255
January, - - - T243 - - 39-67
February, - - - 1786 - - 37-45
March, a - - 70:59 - - 43:23
April, i - - 59:17 - - 4772
May, - - - 56:15 4 - 5811
June, - - - 52-90 - - T1-39
July, - - - 4377 - - BE-41
August, - - . 554l - - 7091
Bﬁptﬂmtlll‘. - = - 40 60 = - T709
October, = - - 47-67 - - 4078
INovember, - - - 6316 - - 40-97

After the period at which Haller wrote, no experiments of any
moment were adopted for appreciating the transpiration. Whenever
trials were instituted, the exhalation from both the skin and the
lungs was included in the result, and no satisfactory means were
adopted for separating them, until Lavoisier and Séguinf made
their celebrated experiments. Séguin inclosed himself in a bag of
gummed taffeta, which was tied above the head, and had an aper-
ture, the edges of which were fixed around the mouth by a mix-

s Dissertation on the Food and Discharges of Human Bodies, Dublin, 1748.

v De Perspiratione Insensibili, Lugd. Bat. 1736.

¢ Mémoir. de I'Acad. des Sciences, ii. 276. 4 Op. citat.
« Philos. T'ransact. for 1743 and 1745,

i Mémoir. de I'Académ. des Sciences de Paris, Paris, 1777 and 1790,
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ture of turpentine and pitch. By means of this arrangement, the
pulmonary transpiration alone escaped into the air. To estimate
its quantity, it was merely necessary for M. Séguin to weigh him-
self in the sae, by a very delicate balance, at the commencement
and termination of the experiment. By repeating the experiment
out of the sac, he determined the total quantity of the transpired
fluid ; so that, by deducting from this the quantity of fluid exhaled
from the lungs, he obtained the amount of the cutaneous transpi-
ration. He, moreover, kept an account of the food, which he
took ; of the solid and liguid egesta ; and as far as he wasable, of
every circumstance that could influence the transpiration.

The results — as applicable to Paris — at which Lavoisier and
Seguin arrived, by a series of well-devised and well-conducted
experiments, were the following : — First. Whatever may be the
quantity of food taken, or the variations in the state of the atmo-
sphere, the same individual, after having increased in weight by
the whole quantity of nourishment taken, returns daily, after the
lapse of twenty-four hours, to nearly the same weight as the day
before ; — provided he be in good health ; his digestion perfect;
that he is not fattening, or growing ; and avoids all kind of excess.
Secondly. If, when all other circumstances are identical, the quan-
tity of food varies ; or if —the quantity of food being the same —
the effects of transpiration differ ; the quantity of the excrements
augments or diminishes, so that every day at the same hour, we
return ﬂeaﬂi’ to the same weight ; proving, that when digestion
goes on well, the causes, which concur in the loss or excretion
of the food taken in, afford each other mutual assistance ; —in the
state of health one charging itself with what the other is unable to
accomplish.  Thirdly. Defective digestion is one of the most direct
causes of the diminution of transpiration.  Fourthly. When diges-
tion goes on well, and the other causes are equal, the guantity of
food has but little effect on the transpiration. Séguin affirms, that
he has very frequently taken at dinuer two pounds and a half of
solid and liquid food ; and at other times, four pounds; yet the
results, in the two cases, differed but little from each other ; pro-
vided only, that the quantity of fluid did not vary materially in
the two cases. Fifthly. Immediately after dinner, the transpira-
tion is at its minimum. Sizthly. When all other cireumstances
are equal, the loss of weight, induced by insensible transpiration,
is at its maximum during digestion. The increase of transpiration
during digestion compared with the loss sustained when fasting, is,
on an average, 2 grains per minute. Sevenfhly. When circum-
stances are most favourable, the greatest loss of weight, caused by
ima;nsibie transpiration, was, according to their observations, 32
grains per minute ; consequently 3 ounces, 2 drachms and 48 grains
poids de mare, per hour; and 5 pounds in twenty-four hours:
under the caleulation, that the loss is alike at all hours of the da].r}
which is not, however, the fact.  Eighthly. When all the m:cas:
sory circumstances are least favourable, provided anly that digestion
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is properly accomplished, the smallest loss of weight is 11 grains
per minute ; consequently, 1.ounce, 1 drachm and 12grains per hour;
and 1 pound, 11 ounces and 4 drachms in the twenty-four hours.
Ninthly. Tmmediately after eating, the loss of weight caused by
the insensible perspiration, is 10} grains per minute, during the
time at which all the extraneous causes are most unfavourable to
transpiration; and 193, grains per minute, when these causes are
most favourable and the internal causes are alike. ¢ These dif-
ferences,” says M. Séguin, *in the transpiration after a meal, ac-
cording as the causes influencing it are more or less favourable,
are not in the same ratio with the differences, observed at any other
time when the othercircumstances are equal ; but weknow not how
to account for the phenomenon.” Tentkly. The cutaneous transpi-
ration is immediately dependent both on the solvent virtue of the
circumambient air, and on the power possessed by the exhalants of
conveying the perspirable fluid as far as the surface of the skin.
Eleventhly. From the average of all the experiments, it seems,
that the loss of weight caused by the insensible transpiration 1s
18 grains per minute ; and that, of these 18 grains, 11, on the aver-
age, belong to the cutaneous transpiration, and 7 to the pulmo-
nary. Twelfthly. The pulmonary transpiration, compared with
the volume of the lungs, is much more considerable than the cuta- -
neous, compared with the surface of the skin, Thirfeenthly.
When every other circumstance is equal, the pulmonary transpira-
tion is nearly the same before and immediately after a meal ; and
if, on an average, the pulmonary transpiration be 17} grains per
minute before dinner, it is 177, grains after dinner. Lastly.
Every other intrinsic circumstance being equal, the weight of the
solid exerements is least during winter.

Although these results are probably fairly deduced from the
experiments ; and the experiments themselves were almost as well
conceived as the subject admits of, we cannot regard the estimates
as more than approximations. Independently of the fact, that the
envelope of taffeta must necessarily have retarded the exhalation
by shutting off the air, and caused more to pass off by pulmonary
transpiration, the perspiration must incessantly vary according to
circumstances within and without the system : some individuals,
too, perspire more readily than others: and this is dependent, as
we have seen, upon climate and season, — and likewise upon the
quantity of fluid received into the digestive organs. From all
these and other causes, Bichat is led to observe, that the endeavour
to determine the quantity of the cutaneous transpiration is as vain-
as to endeavour to specify what quantity of water is evaporated
every hour, by a fire, the intensity of which is varying every in-
stant. To attempt, however, the solution of the problem, experi-
ments were likewise undertaken by Cruikshanlk,* and by Abernethy.
Their plan consisted in confining the hand, for an hour, in an air-

* Experiments on the Insensible Perspiration, p. 5, Lond. 1795,
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took a series of experiments similar to those of Sanctorius, Keill,
Hartmann and Dodart.s The first series of experiments he made
upon himself, in the month of March, for fourteen days in succes-
sion, The aggregate of the articles of food consumed in this time
was as follows, — bread, 163 ounces avoirdupois ; oaten cake, 79
ounces ; oatmeal, 12 ounces; butcher’s meat, 543 ounces; pota-
toes, 130 ounces ; pastry, 55 ounces; cheese, 32 ounces ; — Total
of solid food, 5254 ounces; averaging 38 ounces daily : — of milk,
4354 ounces; beer, 230 ounces; tea, 76 ounces;— Total, 7414,
averaging 53 ounces of fluid daily. The daily consumption was,
consequently, 91 ounces; or nearly six pounds, During the same
period, the total quantity of urine passed was 680 ounces ; and of
feces, 68 ounces —the daily average being, —of urine, 48}
ounces ; of feces, 5 ounces ; making 534. If we subtract these
egesta from the ingesta, there will remain 373 ounces, which must
have been exhaled by the cutaneous and pulmonary transpirations,
on the supposition that the weight of the body remained stationary.
To test the influence of difference of seasons, Dr. Dalton resumed
his investigations, in the month of June of the same year. The
results were as might have been anticipated, —a less consump-
tion of solids and a greater of fluids; a gimiuution in the evacua-
tions and an increase in the insensible perspiration. The average
of solids consumed per day, was 34 ounces; of flnids, 56 ounces ;
— total, 90 ounces ; the daily average of the evacuations — urine,
42 ounces ; faces, 4%, —leaving a balance of nearly 44 ounces,
for the daily loss by perspiration, or one-sixth more than during
the cooler season. He next varied the process, with the view of
obtaining the quantity of perspiration, and the ecircumstances at-
tendant 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 per-
spiration. The difference in weight indicated such loss. The
same course was followed in the afternoon and in the night. This
train of experiments was continued for three weeks in November.
The mean hourly losses by trauspiration were ;—in the morning,1-8
ounce avoirdupois; —afternoon, 167 ounce ; night, 1-5 ounce. Dur-
ing twelve days of this period, he kept an account of urine corre-
sponding in time with perspiration. The ratio was as 46 to 33.
From the whole of his investigations on 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-
1 Manchester Memoirs, vol. v.
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of Edwards, who regards the former as a physical evaporation, —
the latter as a vital ¢rensudation or secretion,® but no sufficient
reason seems to exist, why we should not regard them as different
degrees of the same function. It is, indeed, affirmed, that the
sweat is génerally less charged with carbonie acid than the vapour
of transpiration ; and that it is richer in salts, which are deposited
on the skin, and are sometimes seen in the form of white floceuli ;
but our knowledge on this matter is vague.

Particular parts of the body perspire more freely, and sweat more
readily than others. The forehead, armpits, groins, hands, feet,
&e.gexhibit evidences of this most frequently ; some of these, per-
haps, owing to the fluid, when gghaled, not evaporating readily,
—the contact of air being imp€ded. It is presumed, likewise,
that the sweat has not every where the same composition. Its
odour certainly varies in different parts of the body. In the arm-
pits and feet it is more acid : in the violent sweats, accompanying
acute rheumatism, this acidity always attracts attention; and in
the groins, its odour is strong and rank. It differs, too, greatly in
individuals, and especially in the races. In the red-haired, it is
said to be unusually strong ; and in the negro, during the heat of
suminer, it is alliaceous and overwhelming. By cleanliness, the
red-haired can obviate the unpleasant effect, in a great measure,
by preventing undue accumulation in the axilla, groins, &ec.; but
no ablution can remove the odour of the negro, although cleanli-
ness can detract from its intensity. KEach race appears to have
its characteristic scent; and, according to Humboldt, the Peru-
vian Indian, whole smell is highly developed by education,
can distinguish the European, the American Indian, and the
negro, in the middle of the night, by this sense alone, Some phy-
siologists have doubted, whether this odorous matter of the skin
belungidprupeﬂjr to the perspiration, and have presumed it to be
the product of specific organs. This is, however, conjectural ;
and the experiments of Thénard, as well as the facts we have just
mentioned, would rather seem to show, that the matter of sweat
itself has, within it, the peculiar odour. The fact of the dog
tracing ils master to an immense distance, and discovering him in
a crowd, has induced a belief, that the scent may be distinet from
the matter of sweat; but the supposition is not necessary, if we
admit the matter of perspiration to be itself odorous,

Besides the causes before referred to, the quantity of perspira-
tion is greatly augmented by running or by violent exertion of
any kind ; especially if the temperature of the air be elevated.
Warm fluids favour it greatly, and hence their use, alone or com-
bined with sudorifics, where this class of medicines is indicated.

» Edwards, Sur I'Influence des Agens Physiques, &c. ; or Drs. Hodgkin and Fisher's
translation, Lond, 1832 ; also, the author’s Elements of Hygiéne, p. 63, Philad, 1835 ;
his General Therapeutics, p. 278, Philad. 1836 ; or his General Therapeutics and Ma-~
teria Medica, vol. 1., Philad. 1843.
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this transmission in a singular and evident manner. Magendie,*
on the suggestion of M. Armand de Montgarny, “a young physi-
cian,” he remarks, ¢ of much merit,”” now no more, injected into
the crural vein of a dog, half an ounce of oil, in which phospho-
rus had been dissolved ; scarcely had he finished the injection,
before the animal sent through the nostrils clouds of a thick, white
vapour, which was phosphoric acid. When the experiment was
made in the dark, these clouds were luminous. M. Tiedemann®
injected a drachm of the expressed juice of garlic into a vein in
the thigh of a middle-sized dog : in the space of three secouds the
breath smelt strongly of garlic. When spirit of wine was in-
jected, the exhaled vapour was recognised when the injection
was scarcely over, '

MM. Breschet and Milne Edwards® made several experiments,
for the purpose of discovering, why the pulmonary transpiration
expels so promptly the different gases and liquid substances re-
ceived into the blood. Considering properly, that exhalation dif-
fers only from absorption in taking place in an inverse direction,
these gentlemen conjectured, that it ought to be accelerated by
every force, that would attract the fluids from within to without;
and such a forece they conceive inspiration to be, which, in their
view, solicits the fluids of the economy to the lungs, in the same
mechanical manner as it occasions the entrance of air into the air-
cells. In support of this view, they adduce the following experi-
ments. To the trachea of a dog, a pipe, communicating with a
bellows, was adapted, and the thorax was largely opened. Natu-
ral respiration was immediately suspended ; but artificial respira-
tion was kept up by means of the bellows. The surface of the
air-cells was, in this way, constantly subjected to the same pres-
sure; there being no longer diminished pressure during inspira-
tion, as when the thorax is sound, and the animal breathing natu-
rally. Six grains of camphorated spirit were now injected into
the peritoneum of the animal ; and, at the same time, a similar
quantity was injected into another dog, whose respiration was
natural. In the course of from three to six minutes, the odorous
substance was detected in the pulmonary transpiration of the
latter ; but in the other it was never manifested. In the first ani-
mal, they now exposed a part of the muscles of the abdomen,
and applied a cupping-glass to it; when the smell of the cam-
phor speedily appeared at the cupped surface. Their conclusion
was, that the pulmonary surface, having ceased to be subjected
to the suction force of the chest, during inspiration, the exhala-
tion was arrested, whilst that of the skin was developed as soon
as an action of aspiration was exerted upon it by the cupping-
glass.

» Précis, &c. 1i. 348,

% Tiedemann and Treviranus,Zeitschrift fiir Physiologie, vol. v., part ii. ; and British
and Foreign Medical Review, i. 241, Lond. 1836.

¢ Recherches Expérimentales sur 'Exhalation Pulmonaire, Paris, 1826,
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Into the crural veins of two dogs;—one of which breathed
naturally, and the other was circumstanced as in the last experi-
ment, — they injected the essential oil of turpentine. In the first
of these, the substance was soon apparent in the pulmonary trans-
piration ; and, on opening the body, it was discovered, that the
turpentine had impregnated the lung and the pleara much more
strongly than the other tissues. In the other animal, on the con-
trary, the odour of the turpentine was scarccly apparent in the
vapour of the lungs ; and, on dissection, it was not found in greater
quantity in the lungs than in the other tissues;—in the pleura
than in the peritoneum.

From the results of these experiments, MM, Breschet and
Edwards conclude, that each inspiratory movement constitutes a
kind of suction, which attraets the blood to the lungs; and which
causes the ejection, through the pulmonary surface, of the liquid
and gaseons substances that are mingled with that fluid, more
than through the other exhalant surfaces of the body. In their
experiments, these gentlemen did not find that the exhalation
was effected with equal readiness in every part of the surface,
when the cupping-glass was applied in-the manner that has been
mentioned. The skin of the thigh, for example, did not indicate
the odour of camphorated alcohol, as that of the region of the
stomach.

The chemical composition of the pulmonary transpiration is pro-
bably nearly identical with that of the sweat; appearing to con-
sist of water, holding in solution, perhaps, some saline and albu-
minous matter ; but our information, on this matter, derived from
the chemist, is not precise. Collard de Martigny’s» experiments
make it consist, in 1000 parts,— of water 907, carbonic acid 90;
animal matter — the nature of which he was unable to determine
— 3 parts. Chaussier found, that by keeping a portion of it in a
close vessel, exposed to an elevated temperature, a very evident
putrid odour was exhaled on opening the vessel. This could only
have arisen from the existence of animal matter in it.

The pulmonary transpiration being liable to all the modifications
which affect the cutaneous, it is not surprising, that we should
meet with so much discordance in the estimates of different indi-
viduals, regarding its quantity in a given time. Hales® valued it
at 20 ounces in the twenty-four hours ; Sanctorius,® Menzies,d and
Dr. William Wood,* at 6 ounces; Abernethyfat 9 ounces; La-
voisier and Séguin® at 174 ounces, poids de mare ; Thomson® at
19 ocunces, Dalton at from 1 pound 83 ounces, to 20} ounces

* Magendie’s Journal de Physiologie, x. 111.

b Statical Essays, ii. 322, Lond. 1767. ¢ Medicina Statica, Aphor. v.

4 Dissertation on Respiration, p 54, Edinb. 1796.

¢ Essay on the Structure, &e., of the Skin, Edinb. 1832,

I SBurgical and Physiol. Essays, p. 141, Lond. 1793,

£ Mém, de la Sociéte Royale de Médecine, pour 1782-3 ; Annal. de Chimie, v. 264 ;
and Mém. de I"Acad. des =ciences, pour 1789,

b System of Chemistry, vol. iv, i Manchester Memoirs, 2d series, ii. 29,
223"






EXHALATIONS — FOLLICULAR. 259

found it composed of precisely the same ingredients as the tears.
According to the analysis of Berzelius,® its contents are as follows:
— water, 9337 ; mucus, 53:3 ; chlorides of potassium and sodium,
56 ; laciate of soda, with animal matter, 3-0; soda, 0-9 ; albumen
and animal matter, soluble in water, but insoluble in aleohol, with
a trace of phosphate of soda, 3:5. According to Raspail,” mucus
is the mere product of the healthy and daily disorganization, or
wear and tear of the mucous membranes. Every mucous mem-
brane, he affirms, exfoliates in organized layers, and is thrown off,
more or less, in this form ; whilst the serous membranes either do
not exfoliate, or their exfoliation (excoriation) is resolved into the
liquid form, to be again absorbed by the organs; but this— like
many other of M. Raspail’s speculations — is a generalization
which does not appear to be warranted by the facts; the slightest
examination, indeed, exhibits, that the general physical character
of the muecus is very different from that of the membranes which
form it: still, mucus, when examined by a microscope of high
magnifying powers — and this the author had an opportunity of
doing through the hydroxygen microscope — does present, here
and there, appearances of shreds similar to those described by
Raspail. These have been esteemed by recent histologists to be
detached epithelium cells, with granulated globular particles, that
are regarded as characteristic of the secretion from the surface of
mueous membranes.

Although mucus is classed as a follicular secretion, it would
seem to be formed in mucous membranes in which no follicles
can be detected, as in those lining the frontal and other sinuses of
the ecraninum.¢ Mandl,® who first stated the belief in the identity
of structure of the globules of mucus and pus, and of the red cor-
puscles of the blood, describes mucus as composed of a viscid
liquid in which are swimming, besides a greater or less number of
lamellz of epithelinm, special elements, which he calls globules of
mucus. Theseare of two kinds, — the one consisting of mammil-
lated corpuscles, 0:005 to 0:006 of a milliméire in diameter; the
other, from 0:01 to 002 of a millimdire in diameter, — the latter
being true cells, composed of an envelope and a nucleus.

The great use of mucus, wherever met with, is to lubricate the
surface on which it is poured.

b. Follicular Secretion of the Skin.

This is the sebaceous and micaceous hmnour, observed in the
skin of the cranium, and in that of the pavilion of the ear. Itis

» Med. Chirurg. Transactions, tom. iii. ; also, Thomson, Chemistry of Animal
Bodies, p. 507, Edinb. 1843,

¢ Chimie Organique, p. 246, and p. 504, Paris, 1832,

= Carpenter, Human Physiclogy, § 640, Lond. 18432,

4 Manuel d'Anatomie générale, p. 478, Paris, 1843.

¢ Burdach's Physiologie als Erfahrungswissenschaft, v. 235, Leipz. 1835.
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gland, but of the conjunctiva, and occasionally of the caruncula
lachrymalis and follicles of Meibomius. They have a saline
taste ; mix freely with water ; and, owing to the presence of free
soda, communicate a green tint to the blue infusion of violets,
Their chief salts are the chloride of sodium, and phosphate of soda.
According to Fourcroy and Vauquelin,* the animal matter of the
tears is mucus; but it is presumed, by some, to be albumen or an
analogous prineciple — dacryolin.

When the tears are examined with the microscope, globules of
mucus, and debris of the epidermis are seen in them.”

This secretionis more influenced by the emotions than any other ;
and hence it is concerned in the expressions of lively joy or sorrow,
especially of the latter.

b. Secretion of the Saliva.

The salivaryapparatus has likewise engaged attention elsewhere.
It cousists of a paretid gland on each side, situate in front of the
ear, and behind the neck and ramus of the jaw ; a submaxzxillary,
beneath the body of the bone; and a sublingual, situate imme-
diately beneath the tongue ;— the parotids and submaxillary
glands having each but one excretory duct;— the sublingual
several. The structure of the salivary
glands in man greatly resembles that of the Fig. 191.
mammary glands. The marginal figure
(Fig. 191) exhibits their structure in man.
All these glands pour their respective fluids
into the mouth, where it collects, and be-
comes mixed with the exhalation of the
mucous membrane of the mouth, and the
secretion from its follicles. It is this mixed
fluid that has been generally analyzed by
the chemist. When collected, without the
action of sucking, it is of a specific gravity
varying from 1004 to 1009, translucent,
slightly opague, very frothy,and uitimately = et
deposits a nebulous sediment. Even with ofa new.born infant, e with
the purest saliva there is always found peers ~(ireey oo e dis-
mixed a few epithelial cells, derived from
the mucous lining of the mouth, or from the excretory duects of the
secreting glands. It usually contains free alkali; in rare cases,
during meals, Professor Schuliz,! of Berlin, found it acid; and,
during fasting, it is occasionally neutral. Mitscherlich,® indeed,
affirms that it is acid whilst fasting, but becomes alkaline during

* Journal de Physique, xxxix. 256. See, also, Thomson, Chemistry of Animal
Bodies, p. 511, Edinb. 1843, =

b Mandl, Manuel d'Anatomie générale, p. 489, Paris, 1843,

¢ Dr. Julius Vogel, in Wagner's Elements of Physiology, § 144, Lond. 1842,

4 Hecker, Wissenschaftliche Annalen, B, ii. H. 1, § 32, 1835,

* Rullier and Raige-Delorme, in art. Digestion, Dict. de Médecine, 2de édit. x. 300,
Paris, 1835.
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the acid reaction in all cases of inflammation of the mucous and
serous membranes. With the view of testing these experiments,
Mr. Laycock® instituted numerous experiments, and affords the
tabular results of no less than 567 observations. His deductions
do not accord with those of M. Donné. They are as follows: —
1. The saliva may be acid without any apparent disease of the
stomach, and when the individual is in good health. 2. It is alka-
line during different degrees of gastric derangement, as indicated
by the tongue. 3. It may be alkaline, acid and neutral, when the
gastric phenomena are the same; and, consequently, acidity of
the saliva is not a diagnostic mark of gastric derangement; and,
lastly — in general it is alkaline in the morning, and acid in the
evening.

When saliva is examined by the microscope, it presents, besides
a considerable number of lamelle of epithelinm, globules in varia-
ble quantity, which, according to Mandl,* proceed partly from the
muciparous glands of the mouth, and partly from the salivary
glands. These cannot, however, be distinguished from each other,

As the salivary secretion forms a part in the processes prepara-
tory to the stomachal digestion, its uses have been detailed in the
first volume of this work.

A soft, whitish or yellowish matter, of greater or less thickness,
1s constantly deposited on the teeth, which, unless attention is paid,
accumulates, and sometimes adheres to them with great force,
constituting hard and dry concretions, known under the name of
lariar or tartar of the teeth. Different viewshave existed in regard
to its origin. Some have supposed it to be a secretion, others a
deposition from the saliva, which is the most probable opinion ;
and’ others, that it is an exhalation from the capillary vessels, to
which the mucous membrane of diseased gums is liable. Recent-
ly, however, it has been affirmed by M. Mandl,® to be a collection
of calcareous skeletons of infusoria, agglutinated by means of dried
mucus.

c. Secretion of the Pancreatic Juice.

The pancreas or sweetbread, (Fig. 193, G,) secretes a juice or
humour, called succus pancreaticus or pancreatic juice. lis tex-
ture resembles that of the salivary glands: and hence it -has been
called by some the abdominal salivary gland. It is situate trans-
versely in the abdomen, behind the stomach, towards the concavity
of the duodenum ; is about six inches in length, and between three
and four ounces in weight. From the results of six examinations,
Dr. Gross? gives the following as the mean weight and dimensions.
Weight, 2} ounces; leugth, 7 inches; breadth at the body and

1 Lond. Med, Gazette, Oct. ¥, 1837, See, alzo, for a detailed account of the saliva,
Dr. 8. Wright, Lond. Lancet, vols. 1 and 2, for 1841-2,
¥ Manuel d’Anatomie générale, p. 488, Paris, 1843,

¢ Gazetle des Hopitaux, 8 Aodt, 1843, p, 363.
4 Elements of Pathological Anatomy, ii, 357, Boston, 1839.
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ing its sensible and chemical properties. Some of the older phy-
siologists affirm it to be acidulous and saline ; others assert that it
1s alkaline.* The majority of those of the presenl day compare it
with the saliva, and affirm it to be inodorous, insipid, viscid, lim-
pid, and of a bImsh-whlta colour. The latest experimenters by
no means accord with each other. According to Magendie, it is
of a slightly yellowish hue, saline taste, devoid of smell, occasion-
ally alkaline, and partly coagulable by heat. MM. Leuret and
Lassaigne found that of the horse, — of which they obtained three
onnees,— to be alkaline, and composed of 991 parts of water in
1000 ; of an animal matter, soluble in aleohol ; another, soluble in
water; traces of albumen and mucus; free soda; chloride of
sodium; chloride of potassium, and phosphate of lime. In their
view, consequently, the pancreatic juice strongly resembles saliva.
MM. Tiedemann and Gmelin succeeded in obtaining upwards of
two drachms of the juice in four hours; and, in 100 parts, they
found from five to eight of solid. These solid parts consisted of
osmazome ; a matter which became red by chlorine ; another ana-
logous -to casein, and probably associated with salivary matter;
much albumen; a little free acid, probably the acetic ; the acetate,
phosphate, and sulphate of soda, with a little potassa ; chloride of
potassium, and carbonate and phosphate of lime: —so that, ac-
cording to these gentlemen, the pancreatic juice differs from the
saliva in containing : — a little free acid, whilst the saliva is alka-
line; much albumen, and matter resemhlmg casein; but little
mucus and salivary matter, and no sulpho-cyanate of potassa.

The precise use of the panereatie juice in digestion — as we have
previously seen — is not determined. Brununer! removed almost
the whole pancreas from dogs, and tied and cut away portions of
the duct ; yet they lived apparently as well as ever. Itis not pre-
sumable, therefore, that the secretion can be possessed of very im-
portant uses.

d. Secretion of the Bile.

The biliary secretion is, also,a digestive fluid, of which we have
spoken in the appropriate place. The mode, however, in which
the process is effected, has not yet been nwesugated The appa-
ratus consists of the fiver, which accomplishes the formation of the
fluid ; the kepalic duct,— the excretory channel, by which the
bile is discharged ; the gall-bladder, in which a portion of the bile
is retained for a time; the cystic duct,—the excretory channel
of the gall-bladder ; and the duelus communis choledochus, or

» Haller, Elem. Physiol. vi. 10; and Seiler,in art. Pancreas, Pierer's Anat. Physiol.
Real Wirterb.,, Band. vi. 100, Alienb, 1825,

 Fourcroy and Thomson in their Systems of Chemistry.
¢ Burdach's Physiologie, u. s. w., v. 257, Leipz. 1835 ; and Thomson, Chemistry
of Animal Bodies, p. 403, Edinb. 1843,
4 Experimenta nova cirea Pancreas, Amstel. 1683 ; and J. T. Mondiére, op. cit., in
a Meémuoire, crowned by the Société Médicale d"Emulation, of Paris, and entitled “ Re-
cherches pour servic a l'Histoire Pathulogique du Pancreas,”
. YoL, 11.— 23
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choledoch duct, formed by the union of the hepatic and cystic ducts,
and which conveys the bile immediately into the duodenum.

The liver, (A, A, Fig. 129, and A, A, Fig. 193,) is the largest
gland in the body ; situate in the abdomen beneath the diaphragm,
above the stomach, the arch of the colon, and the duodenum ;
filling the whole of the right hypochondrium, and more or less of
the epigastrium, and fixed in its situation by duplicatures of the
peritonenm, called ligaments of the liver. The weight of the
human liver is generally, in the adult, about three or four pounds.
Some make the average about five pounds;® but this is a large
estimate. Of 60 male livers weighed, Dr. John Reid® found the
average weight to be 52 0z. 123 dr.: and of 25 female, 45 oz. 3} dr.

In disease, however, it sometimes
Fig. 193. weighs twenty or twenty-five
pounds; and, at other times, not
as many ounces. Its shape is ir-
regular, and it is divided into three
chief lobes, the right, the left, and
y the lobulus Spigelii. Its upper con-
4h vex surface touches every where
the arch of the diaphragm, The
lower concave surface corresponds
to the stomach, colon, and right
kidney. On the latter surface, two
Jissures are observable ; — the one
passing from before to behind, and
lodging the umbilical vein in the
feetus — called the herizontal sul-
cus or fissure, great fissure or fossa
wmbilicalis ; the other, cutting the
last at right angles, and runnin
from right to left, by which the dif-
ferent nerves and vessels proceed to
and from the liver, and called the
principal fissure, ox m..!m trans-
versus. '
The liver itself is composed of

Abdominal and Pelvic Figcera. the following anatomical elements:
A, A. Can a i i il ; "
watde,and 1o the rient e, B Lopnaeen. 1. The hepatic artery, a branch of
'i:eg?l:}ff" Baxd Gy the poria of fheliver. the eeeliae, which ramifies minutely
meniuvm rotundum. E, F. Gall-bila
der. G. The pancreas. H. The spleen. 1.through the substance of the orgat.

Teme O M. Vet N ara o et The minuter branches of this artery

atic arteries. @, Q. C il Leri i
e anierion @ Qaommon nucartericeare arranged somewhat like the

U, Common iliac veins. V. End of colon. hairs in a painter’s brush, and have

¥..0 f the . Y, ¥. s
Urinary biadder | o ome Yo¥-hence been called the penicilli of

the liver. Mr. Kiernan® believes,
a W, J. E. Wilson, art. Liver, Cyelop. of Anat. and Phys. Sept. 1840,
% Lond. and Edinb. Monthly Journ. of Med, Sciences, April, 1843, p. 323,

< Philosophical T'ransactions for 1833, p. 711, ESee, also, Elliotson’s Human Physio-
logy, p. 93, Lond. 1840.




GLANDULAR — OF THE BILE. 267

that the blood, which enters the liver by the hepatic artery, fulfils
three functions:— it nourishes the organ; supplies the excretory
ducts with mucus; and, having fulfilled these objects, it becomes
venous; enters the branches of the portal veins, and not the radi-
cles of the hepatic, as usnally supposed, and contributes to the
secretion of bile. 2. The vene porta, which we have elsewhere
seen to be the common trank of all the veins of the digestive
organs and of thespleen. It divides like an artery, its branches
accompanying those of the hepatic artery. Where the vein lies in
the transverse fissure, it is of great size, and has hence been called
sinus vena portw. The possession of two vascular systems, con-
taining blood,is peculiar, perhaps,to the liver, and has been the cause
of some difference of opinion, with regard to the precise material —
arterial or venous — from which the bile is derived. According to
Mr, Kiernan, the portal vein fulfils two functions: it carries the blood
from the hepatic artery, and the mixed blood to the coats of the
excretory duets. This vessel has been called the vena arferiosa,
because it ramifies like an artery, and conveys blood for secreting :
but, as Mr. Kiernan has observed, it is an arferial vein in another
sense, as it is a vein to the hepatic artery, and an artery to the
hepatic vein. 3. The excrefory ducts or biliary ducls. These
are presumed to arise from acini, communicating, according to
some, with the extremities of the vena porta ; according to others,
with radicles of the hepatic artery ; whilst others have considered,
that the radicles of the hepatic ducts have blind extremities, and
that the capillary bloodvessels which secrete the bile, ramify on
them. This last arrangement of the biliary apparatus in the liver
was well shown in an interesting pathological case, which fell
under the care of Professor Hall, in the Baltimore Infirmary, and
which was examined after death in the author’s presence. The
particulars of the case have been detailed, with some interesting
remarks by Professor Geddings.® In this case, in consequence of
cancerous matter obstructing the ductus communis choledochus,
the whole execretory apparatusof the liver was enormously distend-
ed; the common duct was dilated to the size of the middle finger :
at the point where the two branches that form the hepatic duet
emerge from the gland, they were large enough to receive the tip
of the middle finger; and as they were proportionately dilated to
their radicles, in the intimate tissue of the liver, their termination in
a blind extremity was clearly exhibited. These blind extremities
were closely clustered together, and the ducts, proceeding from them,
were seen to converge, and to terminate in the main trunk for the
corresponding lobe, At their commencement, the exeretory ducts
are termed pori biliarii. These ultimately form two or three large
trunks, which issue from the liver by the transverse fissure, and end
in the hepatic duct. 4. Lymphaticvessels. 5. Nerves, insmall num-
ber, compared with the size of the liver, some proceeding {rom the

s Narth American Archives of Medical and Surgical Science, for June, 1835, p. 157,
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terlobular plexus formed by branches
ef the vena porta. Lastly, Fig. 197
represents a horizontal section of two
superficial lobules, showing the inter-
lobular plexus of biliary duets: a, a,
being the intralobular veins; b, &,
trunks of biliary duects, proceeding
from the plexus, which traverses
the lobules; ¢, interlobular tissue;
and d, the parenchyma of the lo-
bules.

It is from this arrangement of the Transverse Section of the Lobules of the

bloodvessels and biliary ducts, that 5 Py v
Mr. Kiernan infers the bile must be secreted from the porta]
vessels, which alone surround Fig. 197.

the lobules; the intralobular )
ramifications of the hepatic o 7 2
veins conveying baecl the blood - anr.;, : 7

to the heart, which has “ﬁbﬁ..‘fﬁta {CH o .
been inservient to the se- @.‘# dige
cretion. The views of Mr. ; :

Kiernan have been generally : ) T
adopted by anatomists, Wag- .‘gf.,,_ﬁl" b
ner, however, whilst he re- b %}5‘. 7 s
gards the beautiful figures L), é&g{ iaie )
and descriptions of Mr. Kier- P

nan as the best he has seen, ) \F-TE- W
[} )
asserts, that “they very cer- ARNYY b
tainly also include many mis- -. 3
takes ;’; whilst I{rai.'usﬁ “com- 3
bats the views of Kiernan, . .
holding them to be hjfpﬂ: HEEEET'&:&:E wﬁﬁ:ﬁaﬂfsmﬁ'rahlﬂ'fﬂ?
thetical.’”* ; ;

Mr. Kiernan has proceeded to deduce interesting pathologi-
cal inferences from the
anatomical arrangement
which he conceives to ex-
ist ; thus,heconsiders that
the lobules may be con-
gested by accumulation
of blood in the hepatic or
in the portal venous sys-
tem ; and thatthis may be
detected by a minute in-
spection of the lobules.
The precise causes of this

1 Horizontal Seetion of Two B ficinl T.obules, showin
:!z TZEEE HE%‘;; lﬂ;g“:;?;:‘i :inl.uﬂna:nll.: Plexos of ﬂlillii'::;ll:l!ml:—-w:'trﬂﬂ-i 4

* Wagner, Elements of Physiology, by R. Willis, § 195, Lond. 1842,
b Hee thu;:thu‘i Practice of Medicine, vol. i, 2d edit., Philad. 1844.
2
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condensed cellular substance, — which unites the sinus of the vena
portzz and its two great branches, the hepatic artery, the common
biliary duct, lymphatie glands, lymphatic vessels, and nerves in the
transverse fossa or fissure of the liver, — was described by Glisson
as a capsule; and hence has been called the capsule of Glisson.
It conneets, indeed, the various anatomical elements of the liver

logether.

The  gall-bladder,
(Figs. 129,192,193,and
202,) is a small mem-
branous pouch, of a
pyriform shape, situate
at the inferior and con-
cave surface of the
liver, to which it is at-
tached, and above the
colon and duodenum.
A quantity of bile is
usually found in it, It
is not met with in all
animals. It is wanting
in the elephant, horse,

stag, camel, rhinoceros,
and goat; in certain of
the cetacea; in some
birds, as the ostrich,
pigeon, and parrot ;and
is occasionally wanting
in man. No traces of
it are met with in the
invertebrata. It may

Under Surface of Licer.

1. Right lobe. 2. Left lobe. 3. Lobus quaidratus. 4. Lobus
Spigelis. 5. Lobus caudatus. 6. Longitudinal fissure, in
which is seen the rounded cord ; the remains of the umbilical
vein. 7. Pons hepatis. 8. Fissure for the ductus venosug; the
obliterstal cord ofthe ducins is seen passing backwards to be
attiched o the coats of inferior vena eava, 8. 10, Gall-bladder
fodged in iis fossa. 11, Transverse fssure, containing from
bLefore backwards, the hepatic duct, hepatic arlur}r.:lmd por-
tal wein. 12. Vena cava, 13 A depression eorresponding with
eurve of colon. 14. A double depression producerd by right Kidoe

anid its supra-renal eapsule. 15" Rough surface on posterior bor-
der of liver left wncovered by peritoneum ; the eat edge of peri-
toneum =yrronnding this surface forms part of coronary liga-
ment. 16. Notch on antsrior border, separating the two lobes.
17. Notch on posterior border, corresponding with verlebral

be looked upon as a
dilatation of the gall- _
duets, and adapted for the reception and retention of bile. Its largest
pait, or fundus, Figs. 192 and 193, is turned forwards; and, when
filled, frequently projects beyond the anterior margin of the liver.
Its narrowest portion, cervix or neck is turned backwards, and
terminate in the cystic duct. Externally, it is partly covered by
the peritoneum, which attaches it to the liver, and to which it'is,
moreover, adherent by cellular tissue and vessels. Internally, it
is rugous ; the folds being reticulated, and appearing somewhat like
the cells of a honey-comb.

Anatomists have differed with regard to the number of coats
proper to the gall-bladder. Sowe have described two only ;—
the peritoneal and mucous; others have added an intermediate
cellular coat; whilst others have reckoned four;— a peritoneal
coat, —a thin stratum of muscular fibres, passing in different
directions, and of a pale colour,—a cellular coat, in which a num-
ber of bloodvessels is situate, and an internal mucous coat. The

column, — { Wilson.)
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vena porte ; and the chief reasons adduced in favour of this belief,
are the following : Firsf. The blood of the portal system is better
adapted than arterial blood for the formation of bile, on account
of its having, like all venous blood, more carbon and hydrogen,
which are necessary for the produetion of a humour as fat and oily
as the bile ; and, as the experiments of Schultz*and others have
proved, that the portal blood contains more fat than that of the
other veins and arteries, it has been imagined, by some, that the
blood,in crossing the omentum, becomes loaded with fat. Secondly.
The vena portz ramifies in the liver, after the manner of an artery,
and evidently communicates with the secretory vessels of the bile.
Thirdly. It is larger than the hepatic artery ; and more in pro-
portion to the size of the liver; the hepatic artery seeming to be
merely for the nutrition of the liver, as the bronchial artery is for
that of the lung.

In answer to these positions, it has been argued ; that there
seems to be no more reason why the bile should be formed from
venous blood than the other fatty and oleaginous humours, — the
marrow and fat for example,— which are derived from arterial
bloed. It is asked, too, whether, in point of fact, the blood of the
vena portz is more rich in carbon and hydrogen? and whether
there be a closer chemical relation between the bile and the blood
of the vena portz, than between the fat and arterial blood ?®
The notion of the absorption of fat from the omentum, it is pro-
perly urged, is totally gratuitous.  Secondly. The vena porte does
not exist in the invertebrated animals, and yet, in a number of
them, there isan hepatic apparatus, and a secretion of bile. Thirdly.
Admitting that the vena porta is distributed to the liver after the
manner of an artery ; is it clear, it has been asked, that it is in-
servient to the biliary secretion? Fourthly. If the vena porta be
more in proportion to the size of the liver than the hepatic artery,,
the latter appears to bear a better ratio to the quantity of bile
secreted : and, Lastly. Itis probable, as has been shown in another
place, that the liver has other funections connected with the portal
system, in the admixture of heterogeneous liquids absorbed from
the intestinal ecanal® Similar views to those here expressed
are entertained by Professor Giacomini,® of Padua. He considers,
1. That the system of the vena portae belongs less to the circula-
tory than to the absorbent system. 2. That the fluid which it
contains is not real blood, but one that has not yet undergone
the process of organic assimilation; and, 3. That the liver is
an excretory organ, which deprives the fluid of the vena porte
of the principles that pass into the bile and are improper for
assimilation,

» Rust's Magazine, B, xliv.: or Gazette Médicale, Aug. 15, 1835. See, also, La-
fargue, Bullet. Médical. du Midi, Février, 1839,
b R. Willis, Lond, and Edinb. Monthly Journ. of Med. Science, Sept. 1841, p. 623.

¢ Adelon, art. Foie, (Physiol.) in Dict. de Méd. ix, 193, Paris, 1824; and Physiol .
de I'Homme, tom, iii. 505, Paris, 1829,

¢ Encyclograph. des Sciences Médicales, Avril, 1840.
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In the absence of accurate knowledge, derived from direct ex-
periment, physiologists have usually embraced one or the other of
these exclusive views. The generality, as' we have remarked,
assign the function to the vena portz. Bichat, on the other hand,
ascribes it to the hepatic artery. Broussais® thinks it probable,
that the blood of the vena portz is not foreign to the formation
of the bile, since it is confounded with that of the hepatic artery
i the parenchyma of the liver ; * but to say with the older writers,
that the bile cannot be formed but by venous blood, is, in our
opinion,” he remarks, “to advance too bold a position, since the
hepatic arteries send branches to each of the glandualar acini, that
compose the liver.”” Magendie likewise concludes, that nothing
militates against the idea of both kinds of blood serving in the
secretion ; and that it is supported by anatomy ; as injections
prove, that all the vessels of the liver, — arterial, venous, lympha-
tic, and exeretory, — communicate with each other. Mr. Kier-
nan, as we have seen, considers that the blood of the hepatic
artery, after having nourished the liver, is inservient to the secre-
tion, but not until it has become venous, and entered the portal
veins.® He,—with all those that coincide with him in the anatomi-
cal arrangement of these parts — denies that there is any commu-
nication between the ducts and the bloodvessels; and he asserts
that if injections pass between them, it is owing to the rupture of
the coats of the vessels. Experiments on pigeons, by M. Simon,®
of Metz, showed, that when the hepatic artery was tied, the secre-
tion of bile continued, but that if the veins of the porta and the
hepatic veins were tied, no trace of bile was subsequently found
in the liver. Tt wonld thence appear, that in these animals the
secretion of bile takes place from venous blood ; but inferences
from the ligature of those vessels have been very discordant. In
two cases, in which Mr. Phillips tied the hepatic artery, the secre-
tion of bile was uninterrupted: yet the same thing was observed
in three other cases,in which the ligature was applied to the
trunk of the vena porte,

The view, that ascribes the bile to the hepatic artery, hasalways
appeared to the author the most probable. It has all analogy in
its favour. We have no disputed origin as regards the other
secretions, excepting recently in the case of the urinary seeretion.
They all proceed from arterial blood ; and function sufficient, we
think, can be assigned to the portal system, without coneeiving it
to be concerned In the formation of bile, (See vol. i., p. 617.)
We have, moreover, pathological eases, which would seem to show
that bile can be formed.from the blood of the hepatic artery. Mr.
Abernethy?! met with an instance, in which the trunk of the vena

* Traité de Physiologie, &c., Drs. Bell and La Roche’s translation, 3d edit. p- 456,
Philad. 1832. See, also, Conwell's Treatise on the Liver, p. 54, London, 1835,

b Carpenter, Human Physiology, § 662, Lond. 1842,

¢ Edinb, Med. and Surg. Journal, x¢. 229; and Mayo's Outlines of Human Physio
logy, 3d edit. p. 130, Lond. 1833,

¢ Philosoph. Transact. vol. lxxxiii.



GLANDULAR — OF THE BILE. 275

port terminated in the vena cava; yet bile was found in the
biliary duets. A similar case is given by Mr. Lawrence;* and
the present Professor Monro® details a case communicated to him
by the late Mr. Wilson, of the Windmill Street School, in which
there was reason to suppose, that the greater part of the bile had
been derived from the hepatic artery. The patient, a female,
thirteen years old, died from the effects of an injury of the head.
On dissection, Mr, Wilson found a large swelling at the root of the
mesentery, consisting of several absorbent glands in a scrofulous
state. Upon cutting into the mass, he accidentally observed a
large vein passing directly from it into the vena cava inferior,
which, on dissection, proved to be the vena portz; and on tracing
the vessels entering into it, one proved to be the inferior me-
senteric vein : and another, which came directly to meet it, from
behind the stomach, proved to be a branch of the splenic vein, but
somewhat larger, which ran upwards by the side of the vena cava
inferior, and entered that vein immediately before it passes behind
the liver. Mr. Wilson then traced the branches of the trunk of
the vessel corresponding to the vena porte sufficiently far in the
mesentery and mesocolon, to be convinced, that it was the only
vessel that returned the blood from the small intestines, and from
the czecum and colon of the large intestines, He could trace no vein
passing into the liver at the cavity of the porta ; but a small vein
descended from the little epiploon, and soon joined one of the
larger branches of the splenic vein. The hepatic artery came off
in a distinct trunk from the aorta, and ran directly to the liver. It
was much larger thanusual. The greater size of the hepatic artery,
in this case, would favour the idea, that the arterial blood had to
execule some office, that ordinarily belongs to the vena portae. Was
this the formation of bile ? The case seems, too, to show, that bile
can be formed from the blood of the hepatic artery. In Professor
Hall’s patient, (p. 267,) the vena poriee and its bifurcation were
completely filled with encephaloid matter, so that no blood could
pass through it to the liver; the secretion of the bile could not,
consequently, be effected through its agency. It has been pre-
sumed, however, that in such cases, portal blood might still enter
the liver through the extensive anastomoses, which Professor Ret-
zius,® of Stockholm, found to exist between the abdominal veins.
That gentleman observed, when he tied the vena porte near the
liver, and threw a coloured injection into the portion below the
ligature, that branches were filled, some of which, proceeding from
the duodenurm, terminated in the vena cava ; whilst others, arising
from the colon, terminated in the left emulgent vein. In subse-
uent investigations, he observed an extensive plexus of minute
veins ramifying in the cellular tissue on the outer surface of the
* Medico-Chirurgical Transact. iv. 174.
* Elements of Anatomy, Edinb. 1825,

¢ Ars Beriittelse af Setterblad, 1835, 5. 9 ; cited in Zeitschrift fiir die Gesammte Heil-

lkunde, Feb. 1837, s, 251 ; also, Miiller's Handbuch, u. s, w., Baly"s translation, p. 185,
Lond. 1837,
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valve of Amussat has been presumed to act like the serew of Archi-

medes, and to facilitate the entrance of the refluent bile, but this

appears to be imaginary. It is, indeed, impossible to see any ana-

logy between the corporeal and the hydraulic instrument. The

arrangement of the termination of the choledoch duet in the duo-

denum has probably a more positive influence. The embouchure

is the narrowest part of the duet, the ratio of its calibre to that of
the hepatic duct having been estimated at not more than one to

six, and te the calibre of its own duct as one to fifteen. This might

render it impracticable for the bile to flow into the duodenum as

promptly as it arrives at the embouchure; and,in this way collect-

ing in the duect, it might reflow into the gall-bladder. Amussat,

indeed, affirms, that this can be demonstrated on the dead body.

By injecting water or mercury into the upper part of the hepatic

duct, the injected liquid was found to issue both by the aperture

into the duodenum, and by the upper aperture of the cystic duct”
into the gall-bladder.

With regard to the mode in which the gall-bladder empties itself
during digestion, it is probably by a contractile action. We have
seen, that it has not usually been admitted to possess a muscular
coat, but that it is manifestly contractile. The chyme, asit passes
into the duodenum, excites the orifice of the choledoch duet; this
excitement is propagated along the ducts to the gall-bladder, which
contracts ; but according to Amussat, it does not evacuate its con-
tents suddenly, for the different planes of the spiral valve are ap-
plied against each other, and only permit the flow to take place
slowly. This he found was the case, in the subject, when water
was injected into the gall-bladder, and pressed out through the
cystic duet.* Other physiologists have presumed, that although the
bile is secreted in a continuous manner, it only flows into the duode-
num at the time of chylification ; at other times, the choledoch duct
is contracted, so that the bile is compelled to reflow through the
cystic duct into the gall-bladder; and it is only when the gall-
bladder is filled, that it passes freely into the duodenum. Inde-
pendently, however, of other objections to this view, vivisections
have shown, that if the orifice of the choledoch duct be exposed,
whatever may be the circumstances in which the animal is placed,
the bile is seen issuing guttatim at the surface of the intestine.
That the flow of bile from the gall-bladder, however, is depend-
ent upon the presence of aliment in the intestines, is shown by
the fact, that the reservoir is almost always found turgid in those
who have died from starvation ; the secretion formed at the ordi-
nary slow rate having gradually aceumulated for want of demand.
This fact, it has been properly remarked, is important in juridi-
cal inquiries.®

The biliary secretion, which proceeds immediately from the liver,
— hence called hepatic bile, differs from that obtained from the gall-

s Adelon, Physiol. de 'Homme, iii. 494 ; and art. Foie, op. citat.

v Carpenter, Human Physiclogy, § 664, Lond. 1842,
VOL. 1I. — 24
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torl,* who assigns it the following constituents ; — water, 832 ;
peculiar fatty matter, 5; colouring matter — biliverdin — 11;
cholesterin combined with soda, 4 ; picromel of Thénard, 94-86 ;
extract of flesh (Estratto di carne), 2:69; mucus, 37; soda, 5:14;
pht{ﬁphaw of soda, 3-45; phosphate of lime, 3; and chloride of
sodium, 1-86. The proportion of solid matter in the bile is usually
from 9 to 12 per cent., nearly the whole of which consists of
cholesterin and bilin. The cholesterin is almost altogether com-
posed of earbon and hydrogen. Bilin contains nitrogen.

The specific gravity of bile, at 6° centigrade, according to Thé-
nard, is 1:026. Schultz found that of an ox, after feeding, at 15°
to be 1026 ; of a fasting animal, 1-030.

- Hepatic and cystic bile do not appear to differ materially from
each other, except in the greater concentration of the different ele-
ments in the latter. Leuret and Lassaigne® found them to be alike
m the dog. Orfila,® however, affirms, that human hepatic bile does -
not contain picromel.

When bile is examined with the microscope, it is seen to contain
a few, and but a few, globules of mucus, proceeding, according
to Mandl? from the muciparous glands of the gall-bladder ; lamell®
of cylinder-epithelinm swimming in an amorphous liquid, and
small yellowish globules. At times, some crystals of cholesterin
are also observed in it.

The great uses of the bile have been detailed under the head of
digestion. It has been coneeived to be a necessary depurative ex-
cretion ; separating from the blood matters that would be injurious
if retained. This last idea is probable ; but our knowledge of the
precise changes, produced in the mass of blood by it, are extremely
limited. The view has been ingeniously contended for by MM.
- Tiedemann and Gmelin,® who regard the function of the liver to

be supplementary to that of the lungs — in other words, to remove

hydro-carbon from the system. The arguments, adduced in favour

of their position, are highly specious, and ingenious. The resin of

the bile, they say, abounds most in herbivorous animals, whose

food contains a great disproportion of carbon and hydrogen. The
pulmonary and biliary apparatuses are in different tribes of ani-

mals, and even in differeut animals of the same species, in a state

of antagonism to each other. The size of the liver, and the quan-

tity of bile are not in proportion to the quantity of food and fre-

quency of eating, but inversely proportionate to the size and

erfection of the lungs. Thus, in warm-blooded animals, which

Eave large lungs, and live always in the air, the liver, compared

with the body, is proportionally less than in those that live partly

+ Bulletine Mediche di Bologna, p. 160, Agosto et Settembre, 1836.

b Kecherches, &c. sur la Digestion, Paris, 1825,

¢ Elém. de Chimie, Paris, 1817, :

4 Mandl, Manuel &’ Anatomie générale, p. 501, Paris, 1843,

» Die Verdaung nach Versuch. &c. traduit par Jourdan, Paris, 1827, See, also,
Lafargue, Bullet. Medical du Midi, Février, 1839,
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in water. The liver is proportionally still larger in reptiles, which
have Inngs with large cells incapable of rapidly decarbonizing the
blood, — and in fishes, which decarbonize the blood but slowly by
the gills, and, above all, in molluscous animals, which effect the
same change very slowly, either by gills, or by small imperfectly
developed lungs. Again,—the quantity of venous blood, sent
through the liver, increases as the pulmonary system becomes less
Eerfect. In the mammalia, and in birds, the vena port is formed

y the veins of the stomach, intestines, spleen, and pancreas; in
the tortoise, it receives also the veins of the hind legs, pelvis, tail, —
and the vena azygos: in serpents, it receives the right renal, and
all the intercostal veins; in fishes the renal veins, and those of the
tail and genital organs. Moreover, during the hibernation of cer-
tain of the mammalia, when respiration is suspended, and no food
taken, the secretion of bile goes on. Another argument is deduced
from the physiology of the [etus, in which the liver is proportion-
ally larger than in the adult, and in which the bile is secreted copi-
ously, as appears from the great increase of the meconium during
the latter months of utero-gestation. Their last argumentis drawn
from pathological facts. In pneumonia and phthisis, the secretion
of bile, according to their observations, is increased ; in diseases of
the heart the liver is enlarged ; and in the morbus emruleus, the
liver retains its feetal proportion. In hot climates, too, where, in
consequence of the greater rarefaction of the air, respiration is less
perfectly effected than in colder, a vicarious decarbonization of the
blood is established by an increased flow of bile. That the sepa-
ration of the bile from the blood, however, is not an indispensable
function, is shown by Dr. Blundell,* who gives the cases of two
children that lived for four months, apparently well fed and healthy,
and on opening their bodies, it was found that the biliary ducts
terminated in a cul-de-sac, and that consequently not a drop of
bile had been discharged into the intestines. It is proper to re-
mark, however, that azote is given off likewise in the bile, — heing
one of the constituents of bilin. Admitting, then, that the bile is
essentially a depurative secretion, it by no means follows, that this
depuration must be effected upon the blood of the hepatic artery.
It is more probably exerted upon that of the portal system.
The veins of the stomach and small intestines necessarily absorb
much heterogeneous matter ; this may be separated by the liver,
along with other products that might be injurious if they passed
iﬂlﬂ the blﬂﬂ{[.-

The recent views of Liebig® on this function, as well as on that
of the urinary secretion, are ingenious, and, if not true, are at least
plausible. Venousblood, before reaching the heart, passes through
the liver; arterial blood through the kidney; and both these

2 Stokes, Theory and Practice of Medicine, Dunglison’s Ameri i
Edition. o 104, Philad, 1837, e s v

v Animal Chemistry, Webster's edit., p. 57, Cambridge, Mass, 1843,
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organs separate from the blood the substances that are incapable
of serving for the nutrition of the tissues. The compounds which
contain the nitrogen or azote of the transformed tissues are col-
lected in the urinary bladder, and, not being inservient to an
further use, are expelled from the body. Those, again, whic
contain the carbon of the transformed tissues, are collected in the
_gall-hladder, in the form of a compound of soda, the bile, which
1s miseible with water in every proportion, and which, passing
into the duodenum, mixes with the chyme. All those parts of the
bile, which, during the digestive process, do not lose their solu-
bility, return, during that process, into the cireulation in a state of
extreme division. The soda of the bile, and the highly carbonized
portions, which are not precipitated by a weak acid,-retain the
capability of being taken up by the absorbents of the small and
large intestines, — a capability which has been directly proved by
the administration of enemata containing bile — the whole of the
bile having disappeared along with the fluid injected into the rec-
tam. Liebig affirms, that the constituents of the bile cannot be
recognized in the fieces of carnivorous animals; whence he infers
that the whole of the bile has been reabsorbed ; and, he believes, in
order that its hydro-carbon may pass off by the lungs. This can
scarcely, however, apply to man ; and Liebig admits, that in the
herbivora a certain portion of the elements of the bile can be dis-
covered in the fces. Certainly, a marked difference is observable
in the fieces of a patient whose biliary ducts are obstructed. Asto
the precise change effected in the bile in order to fit it for being
reabsorbed, Liebig leaves us wholly in the dark. His observa-
tions on this matter afford room for interesting reflection ; but they
can only at present be regarded in the light of suggestions,

If the exeretion of the bile be prevented from any cause, we
know that derangement of health is induced ; but it is probable
that its agency in the production of disease is much overrated ;
and that, as Broussais has suggested, the source of many of the
affections termed bifious is in the mucous membrane lining the
stomach and intestines; which, owing to the heterogeneous
matiers constantly brought into contact with it, must be peculiarly
liable to be morbidly affected. When irritation exists there, we
can easily understand how the secretion from the liver may be
consecutively modified ; the excitement spreading directiy along
the biliary ducts to the secretory organ.

e. Secretion of Urine.

This is the most extensive secretion accomplished by any of the
glandular structures of the body, and is essentially depurative ; its
suppressiongives rise to formidable evils. The apparatus consists
of the kidneys, which secrete the fluid ; the urefers, which convey
the urine to the bladder; the dladder itself, which serves as a re-

4%
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servoir for the urine ; and the wurethra, which conveys the urine
externally, These will require a distinet ¢onsideration,

The kidneys are two glands situate in the abdomen; one on
each side of the spine, (Fig. 193, 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 posterior margin of the right lobe of the liver pressing it
downwards. Occasionally, there is but one kidney ; at other times,
three have been met with. They have the formn of the Aaricot
or kidney-bean, which has, indeed, been called after them; and
are situate vertically — the fissure being turned inwards. If we
compare them with the liver, their size is by no means in propor-
tion with the extensive secretion effected by them. Their nnited
weight does not amount to more than six or eight ounces. Of 65
male kidneys, weighed by Dr. John Reid,* the average weight was
found to be 5 oz. 7 dr. for the right kidney; 5 oz. 111 dr. for the
left. Of 28 female kidneys, the right weighed 4 oz. 13 dr.; the
left, 5 0z. 2 dr. 'The left kidney generally weighs more than the
riEht at all ages. They are bard, solid bodies, of a brown eolour.
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
artery, which arises from the abdominal aorta at a right angle,
and, after a short course, enters the

Fig. 203, kidney, ramifying in its substanee.

2. The excretory ducts, which arise
from every part of the tissne, in
which the ramifications of the renal
artery terminate, and end in the
pelvis of the kidney. (Fig. 203.)
3. The renal veins, which receive
the superfluous blood, after the
urine has been separated from it,
and terminate in the renal or emul-
gent vein, which issues at the fissure
and opens into the abdominal vena
cava. 4. Of lymphatic vessels, ar-
ranged in two planes —a super-
ficial and a deep-seated, which ter-
i minate in the lumbar glands. 3.
Siction of ¢ Kidnsy. Bupre.renal Capeuts. OF ﬁ_.frves, whial;_pmceeld frmln the
1. Supra-renal capsule. 2. Cortical orvas.  Semilunar ganglion, solar plexus.
Fﬂ'ﬂ;.%ﬁing‘iaﬁ?ﬂfrﬁﬂf"'s_ti &e., and whichgsurruund IlhEe::l renﬂi
Infundibula. 6. Pelvis. 7. Ureter. artery as with a network, following
it in all its ramifications. 6, Of cellular membrane, which, as in

s Lond. and Edinb. Monthly Journ, of Med. Sciences, April, 1843, p. 323,
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every other organ, binds the parts together. These anatomical
elements, by their union, constitute the organ as we find it.

When the kiduey is divided longitudinally, it is seen to consist
of two substances, which differ in their situation, colour, consist-
ence, and texture, The one of these, and the more external, is
called the cortical or glandular substance. It forms the whole
circumference of the kidney; is about two lines in thickness; of
less consistence than the other ; of a pale red colour; and receives
almost entirely the ramifications of the renal artery. The other
and innermost is the fubular, medullary, uriniferous, conoidal, or
radiated substance. It is more dense than the other; less red;
and seems to be formed of numerous minute tubes, which unite in
conical bundles of unequal size, and the base of which is turned
towards the cortical portion ; the apices forming the papille or
mammillary processes, and facing the pelvis of the kidney. The
papille vary in number, from five to eighteen; are of a florid
colour; and upon their points or apices are the terminations of
the uriniferons tubes large enough to be distinguished by the
naked eye. Around the root of each papilla a membranous tube
arises called caliz or infundibulum : this receives the urine from
the papilla, and conveys it into the pelvis of the kidney, which
may be regarded as the commencement of the ureter.

The cortical part of the kidney is the most
vascular ; and the plexus formed by the tubuli
uriniferi appears to come there in closest relation
with the plexus formed by the renal capilla-
ries. In the marginal illustrations of the two
portions as they appear in the new-born in-
fant, A exhibits them of the natural size: @ a,
are the corpora Malpighiana or Malpighian
bodies appearing as points in the cortical sub-
stance ; b,is one of the papille. These Malpighian
bodies are scattered through the plexus formed
by the bloodvessels and uriniferous tubes. Each
one of these, when examined by a high magnify-
ing power, is found to consist of a convoluted
mass of minute bloodvessels, In these —it was
at one time supposed — the uriniferous tubes ori-
ginate ; but the examinations of Miiller and
Huschke have seemed to show, that they are
only eapable of injection from the arteries or veins. _
They are found in the kidneys of most, if not all, ,-_".,.,"f}.‘“;:f“'n'f:,r *
of the vertebrata® In the cortical substance, ac- JRemied, «a Corborh
cording to Wagner," the tubuli can be traced, al- uriniteri.—(Wagner.)
though with difficuity, winding among the vascular plexuses, or
skeins, mostly looped towards the margin of the organ, and running

» J. Miiller, Baly’s edit. or Bell's Amer.abridgment, p. 435, Philad, 1843 ; Carpenter,

Human Physiology, § 667, Lond, 1842,
v Elements of Physiology, by R. Willis, § 193, Lond. 1842,

Figl E{Iit







GLANDULAR — OF THE URINE. 285

each of which a single ultimate coil or loop of the uriniferous ducts
18 _lﬂdged, Mr. Goodsir believes, that the urine is formed at first
within the epithelium cells of the duets, and that these burst,
dissolve, and throw out their contents, and are sncceeded by
others, which perform the same functions. The urine of man has
not been detected by Mr. Goodsir within the cells, which line the
“duets, but he has submitted to the Royal Society of Edinburgh a
memoir, already referred to (p. 232), in'which he has endeavoured
to show, that the urine, bile and milk, as well as the other more
important secretions in the lower animals, are formed within the
nucleated cells of the ducts themselves; and he is of opinion, that
the urine of man is poured at first into the cavities of the nu-
cleated cells of the human kidney. More recently, Mr. Bowman®
has affirmed, that the kidney is furnished with a true portal sys-
fem,and that the urine, like the bile, is secreted — in part at least —
from blood, which is traversing at the time a second set of capil-
laries. According to him, each of the exceedingly tortuous and
convoluted urinary conduits terminates, at its final extremity, by a
contracted neck, which leads into a little ehamber or cyst, in which
is contained the true glandule of Malpighi, which consists of a tuft
or coil of capillary bloodvessels, totally naked, that originates in
one of the nltimate branches of the renal artery, and terminates in
an efferent vessel. Several of these latter form, by their anasto-
mosing ramifications, the plexus that surrounds each urinary con-
duit and tubule ; the urinary conduits being lined by thick epithe-
lium, and their necks furnished with vibratile cilia. All the blood
of the renal artery, according to him, — with the exception of a
small quantity distributed to the capsule, surrounding fat, and the
coatsof the larger vessels — enters the capillary tufis of the corpora
Malpighiana ; thence it passes into the capillary plexus surround-
ing the uriniferous tubes, and finally leaves the organ through the
branches of the renal vein. Thus, there are in the kidney two
perfectly distinet systems of capillary vessels; the first, that
inserted into the dilated extremities of the uriniferous tubes, and
in immediate connection with the arteries — the Malpighian
bodies : — the second, that enveloping the convolutions of the
tubes, and communicating directly with the veins. The efferent
vessels of the Malpighian bodies,that carry the blood between these
two systems, are termed by Mr. Bowman the portal system of the
kidney. The views of Mr. Bowman have been embraced by
some histologists ;* but they stand in need of further observation.
In the quadruped, each kidney is made up of numerous lobes,
which are more or less intimately united according to the species.
1n birds, the kidueys consists of a double row of distinet, but con-
nected, glandular bodies, placed on both sides the lumbar vertebrae.
The wureter is a membranous duct, which extends from the
s Proceedings of the Royal Society, No. lii. Feb. 3, 1842 ; and Philos. Transactions,
Pt. 1, p. 57, Lond. 1842, .
v Aldridge, Dublin Journal of Med, Science, cited in Amer, Journ. of the Medical
Bciences, Oct, 1843, p. 445,
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tion the organ is invested by cellular membrane, which takes
the place of the peritoneal coat of the fundus. This tissue is very
loose, and permits the distension and contraction of the bladder.
2. The muscular coat is very strong ; so much so, that it has been
classed amongst the distinct muscles, under the name defrusor
urin@z. The fibres are pale, and pass in various directions. To-
wards the lower part ufp the bladder, they are particularly strong ;
arranged in fasciculi, and form a kind of network of muscles in-
closing the bladder. 1In cases of stricture of the urethra, where
much effort is necessary to expel the urine, these fasciculi acquoire
considerable thickness and strength. 3. The mucous or villous
coat is the lining membrane, which is continuous with that of the
ureters and urethra, and is generally rugous, in consequence of its
being more extensive than the muscular coat without, It is fur-
nished with numerous follicles, which secrete a fluid to lubricate
it. Towards the neck of the organ,itis thin and white, though
reddish in the rest of its extent., A fourth coat, called the
cellular, has been reckoned by mast anatomists, but it is nothing
more than cellular tissue uniting the mucous and muscular coals.
The part of the internal surface of the bladder, situate immediately
behind and below its neck, and occupying the space between it
and the orifices of the ureters, is called the vesicle triangle, trigo-
nus Lieutaudi or trigone vésicul. The anterior angle of the tri-
angle looks into the orifice of the urethra,and is generally so promi-
nent, that it has obtained the name wvula vesice. It is merely
a projection of the mucous membrane, dependent upon the
subjacent third lobe of the prostate gland, whieh, in old people, is
frequently enlarged, and occasions difficulty in passing the catheter.
The neck of the bladder penetrates the prostate gland,but, at its
commencement, it is surronnded by loose eellular tissue, containing
a very large and abundant plexus of veins. The internal layer of
muscular fibres is here transverse; and they cross and intermix
with each other, in different directions, forming a close, compact
tissue, which has the effect of a particular apparatus for retaining
the urine, and has been called the sphinciex. Anatomists have
not nsually esteemed this structure to be distinct from the muscu-
lar coat at large; but Sir Charles Bell* asserts, that if we begin
the dissection by taking off the inner membrane of the bladder
from around the orifice of the urethra, a set of fibres will be dis-
covered, on the lower half of the orifice, which, being carefully
dissected, will be found to run ina semicircular form around the
urethra. These fibres make a band of about half an inch in
breadth, particularly strong on the l:::wrer part of the opening ; and
having ascended a little above the orifice, on each side, they dis-
pose of a portion of their fibres in the substance of the bladder.

» Anatomy and Physiol. 5th Amer. Edit., by Dr. Godman, ii. 375, New York, 1829,

See, also, on this subject, Dr. Horner, Special Anatomy and Histology, vol. ii., Gth
edit., Philad. 1843; and Dr. Goddard, in Wilson's Anatomist's Yade Mecum, Awer,

Edit., p. 531, Philad. 1843.
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be left in the bladder, the urine drops constantly ; and in cases of
exstrophia of the bladder —a fanlty conformation, in which the
organ opens above the pubes, so that a red mucous surface,
formed by the inner coat of the bladder, is seen in the hypogastric
region, in which two prominences are visible, corresponding to the
openings of the ureters— the urine is seen to be constantly passing
out at these openings.® After the secretion has been effected in
the cortical substance, it flows through the tnbular portion, and
1ssues guffatim through the apices of the papille into the pelvis
of the kidney, whence it proceeds along the ureter to the bladder.
When the uriniferous cones are slightly compressed, the urine
issues in greater quantity, but, instead of being limpid, as when it
flows naturally, it is thick and troubled. Hence a conclusion has
been drawu, that it is really filtered through the hollow fibres of
the medullary or tnbular portion. If this were the case, what
must become of the separated thick portion ?  Ought not the tubes
to become clogged up with it? And is it not more probable, that
compression, in this case, forces out with the urine some of the
blood that is eonnected with the nutrition of the organ? The
fresh secretion constantly taking place in the kidney causes the
urine to flow along the tubuli uriniferi to the pelvis of the organ,
whence it proceeds along the ureter, if we are in the erect attitude,
by virtue of its gravity ; the fresh fluid, too, continually secreted
from the kidney, pushes on that which is before it; and, moreover,
there is not improbably some degree of contractile action exerted
by the ureters themselves; although, as in the case of the excre-
tory ducts in general, such a power has been denied them. These
are the chief causes of the progression of the urine into the blad-
der, which is aided by the pressure of the abdominal contents and
muscles, and, it is supposed, by the pulsation of the renal and iliac
arteries ; but the agency of these must be trivial.

The orifices of the ureters form the posterior angles of the frigone
vésical, and are contracted somewhat below the size of the duects
themselves. They are said, by Sir Charles Bell,® to be furnished
with a small fasciculus of museular fibres, which runs backwards
from the orifice of the urethra, immediately behind the lateral mar-
gins of the triangle, and, when it contracts, stretches the orifice of
the ureter so as to permit the urine to enter the bladder with
facility. As the urine enters, it gradually distends the organ until
the quantity has attained a certain amount. It cannot reflow by
the ureters, on account of the smallness of their orifices and their
obliquity ; and as the bladder becomes filled,—owing to the duct
passing for some distance between the muscular and mucous
coats, — the sides are pressed against each other, so that the cavity
is obliterated. (Fig. 207.) As, however, the ureters have a teu-

s Sece note of a case of this kind, by the author, in Amer. Med. Inielligencer, i. 137 ;
and another, by Dr. Pancoast, ibid. p. 147, Philad. 1838,

b Anatomy and Physiology, 5th American Edit., by Godman, ii. 331, New York,
1827,
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cause, the sensation may be repeatedly — nay, almost inces-
5“““1"_—-— experienced. The remarks, that have been made on the
sensations accompanying the other excretions, are equally appli-
cable here. The impression takes place in the bladder ; such
impression is conveyed to the brain, which accomplishes the
sensation ; and, consecutively, the muscles, concerned in the ex-
cretion, are called into action by volition. Physiologists have
differed regarding the power of volition over the bladder. Some
have affirmed that it is as mnch under cerebral control as the
muscles of locomotion; and they have urged, in support of
this view, that the bladder receives spinal nerves, which are
ﬂfoillntarjr; that it is paralysed in affections of the spinal marrow,
like the muscles of the limbs: and that a sensation, which seems
destined to aronse the will, is always the precursor of its action.
Others again have denied, that the muscular fibres of the bladder
are contractile under the will ; and they adduce the case of other
reservoirs, — the stomach and the rectum, for example, — whose
influence in excretion we have seen to be involuntary ; as well as
the fact that we no more feel the contraction of the bladder than
we do that of the stomach or intestines ; and they affirm, that the
action of the bladder itself has been confounded with that of the
accessory muscles, which are manifestly under the influence of the
will, and are important agents in the expulsion of the fluid from
the bladder. The views, last expressed, appear to he most aceu-
rate, and the catenation of phenomena seems to be as follows: —
the sensation to expel the urine arises; the abdominal muscles are
thrown into contraction by volition; the viscera are thus pressed
down upon the pelvis; the muscular coat of the bladder is, at the
same time, stimulated to contraction; the levatores ani and the
sphincter fibres are relaxed, so that the resistance of the neck of
the organ is diminished, and the urine is forced out through the
whole extent of the urethra, being aided in its course, especially
towards the termination, by the contractile action of the urethra
itself, as well as by the levatores ani and acceleratores urinze mus-
cles. These expel the last drops by giving a slight succussion to
the organ, and directing it upwards and forwards ; an effect which
is aided by shaking the organ to free it from the drops that may
exist in the part of the canal near its extremity. The gradually
diminishing jet, which we notice, as the bladder is becoming
empty, indicates the contraction of the muscular coat of the organ;
whilst the kind of intermittent jet, coincident with voluntary mus-
cular exertion, indicates the contraction of the urethral muscles.
When we feel the inclination to evacuate the bladder, and do not
wish to obey it, the same muscles, — the levatores ani, the accele-
ratores urine, and the fibres around the membranous portion of
the urethra and the neck of the bladder, — are thrown into contrac-
tion, and resist that of the bladder.

Such is the ordinary mechanism of the exeretion of urine. The
contraction of the bladder is, however, of itsel{ sufficient to expel
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figure. (Fig. 208.) In addition to
the pulp, there is an abundance of
rounded corpuscles, varying in size
from an almost imperceptible mag-
nitude to a line or more in diame-
ter. By Malpighi, these were con-
ceived to be granular corpuscles,
and, by Ruysch,* simply convoluted
vessels. Andral® aflirms, that by
repeated washings, the spleen is
shown to consist of an infinite num-
ber 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 splenic veins are examined, ap-
pear to have a great number of
perforations, through which a probe
passes directly into the cells of the
organ. The farther the subdivisions
Section of the Spleen. of the vein examined are from the

trunk, the larger are these perfora-

tions, and still farther on, the coats of the vein are not a continued
surface, but are split into filaments, which do not differ from those
forming the cells, and are continuous with them.© Recently,
M. Bourgery has maintained that the fibrous envelope of the
spleen sends off a multitude of lamellas, which penetrate into
its interior, forming irregular spaces of unequal dimensions.
These short spaces he calls splenic vesicles. In the septa, a num-
ber of lymphatic glands exists. The capillaries of the arteries com-
municate directly with those of the veins; but, according to M.
Bourgery, there are, in addition, veins with patulous orifices.
The interior of the vesicles is filled with a soft substance of a deep
red colour, in which the small white corpuscles, discovered by Mal-
pighi, are suspended. M. Mandl? suggests, that the white corpus-
cles may be analogous to the intestinal villi, in which the lympha-
tics originate by a cacal extremity. Besides the proper mem-
brane, the spleen also receives a peritoneal coat; and, between
the stomach and the organ, the peritoneum forms the gastro-splenic

s Meckel, op. citat.

¢ Précis, d’Anatomic Pathologique, tom. ii, part i. p. 416, Paris, 183%.

¢ See, also, Sir E, Home's Lectures on Comparative Anatomy, iii. 148 ; Dr. Warner
on the Distribution of the Splenic Vein, in the spleen 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.s. 328, Braunschweig, 1822 : and on the Minute Struc-
ture of the Spleen, Bourgery, Gaz, Méd,, Juin 11, 1842 ; and Brit. and For. Med. Rev.
Oct. 1842, p. 541,

¢« Manuel &’ Anatomie générale, p. 518, Paris, 1843,
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sequence of the operation, several have recovered® Adelon® re-
fers to the case of a man who was wounded by a knife under the
last false rib of the left side. Surgical attendance was not had
until twelve hours afterwards; and as the spleen had issued at the
wound, and was much altered, it was considered necessary to ex-
tirpate it. The vessels were tied ; the man got well in less than
two months, and has ever since enjoyed good health. Sir Charles
Bell* asserts, that an old pupil had given him an account of his
having cut off the spleen in a native of South America. The
spleen had escaped through a wound, and had become gangre-
nous. He could observe no effect to result from the extirpation.
T. Chapman, Esq. of Purneah, in India, has related a case of ex-
cision of a portion of the spleen by Dr. Maedonald of that station.
A nalive, about thirty years of age, was gored in the abdomen by
a buffalo, and through the wound, which was about three inches
in length, a portion of the spleen protruded. Six days afterwards,
the man sought advice from Dr. Macdonald, who removed the
spleen with the knife, and the patient rapidly recovered.

Dr. O’Brien, in an inaugural dissertation, published at Edinburgh,
in 1818, refers to a case, which fell under his own management.
The man was a native of Mexico: the spleen lay out, owing to a
wound of the abdomen, for two days before the surgeon was ap-
plied to. The bleeding was profuse : the vessels and other con-
nexions were secured by ligature, and the spleen separated com-
pletely on the twentieth day of the wound. On the forty-fifth
day, the man was discharged from the hospital, cured ; and he
remarked to some one about this time, that % he felt as well as
ever he did in his life.”*

Dulaurens, Kerckring, Baillie,” and others, refer, also, to cases,
in which the spleen has been found wanting in man, without any
apparent impediment to the funetions.

The experiments, which have been made on animals, by re-
moving the spleen, have led to discordant results. Malpighi says,
that the operation was followed by increased secretion of urine ;
Dumas, that the animals had afterwards a voracious appetite;
Mead, and Mayer, that digestion was impaired, that the evacua-
tions were more liquid, and the bile more watery ; Tiedemann
and Gmelin, that the chyle appeared more transparent and devoid
of clot; Professor Coleman, that the dogs,— the subjects of the
experiment,— were fat and indolent. A dog, whose spleen was
removed by Mr. Mayo,s became, on recovering from the wound,

a J. H. Schulze, de Splene Canibus Exciso, Hal. 1735 : Morgagni, Animad. Anat.
iii. Animad, xxv. Lugd. Bat. 1741.

b Physiol. de I'Homme, 2de édit. tom. iii. Paris, 1829,

¢ Anat. and Physiol., 5th Amer. Edit., by Dr. Godman, ii. 363, New York, 1827.

4 Tndia Journal of Medicine, vol. viii. p. 1 ; and London Medical Gazette, for May,
20th, 1837, p. 285. ¢ Blundell's Researches, Physiol. and Pathol. Lond. 1835,

f Morbid Anatomy, 2d edit. p. 260, Lond. 1797 ; Meckel’s Handbuch der Fatholo-
gizchen Anatomie, B. i. & 608, Leipz. 1812, ’

¢ Outlines of Human Physiology, 4th edit. p. 107, Lond. 1838 ; and Outlines of
Human Pathology, 13'153, Lond. 1836.
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by the aphis humuli or hopgreen-louse, within twelve hours after
a honey-dew (which is a peculiar haze or mist, loaded with a
poisonous miasm) has slowly swept through the plantation, and
stimulated the leaves of the hop to the morbid secretion of a sac-
charine and viseid juice, which, while it destroys the young shoots
by exhaustion, renders them a favourite resort for this insect, and
a cherishing nidus for the myriads of little dots that are its eggs.
The latter are hatched within eight-and-forty hours after their§ -
posit, and suceeeded by hosts of other eggs of the same kind ; or,
if the blight takes place in an early part of the autumn, by hosts
of the young insects produced viviparously ; for in different seasons
of the year,the aphis breeds both ways. Now itis highly pro-
bable, that there are minute eggs or ovula of innumerable kinds
of animalcules floating in myriads of myriads through the atmo-
sphere, so diminutive as to bear no larger proportion to the eggsof .
the aphis than these bear to those of the wren, or the hedge-spar-
row ; protected, at the same time, from destruction by the filiny in-
tegument that surrounds them, till they can meet with a proper nest
for their reception, and a proper stimulating power to quicken them
into life ; and which, with respeet to many of them, are only found
obvious to the senses in different descriptions of animal fluids,
“The same fact occurs in the mineral kingdom : stagnant water,
I'.hl_::'ugh purified by distillation and cohfined in a marble basin,
will, in a short time, become loaded on its surface or about its
sides with various species of confervas; while the interior will be
peopled with microscopic animalcules. So, while damp cellars
are covered with boletuses, agarics and other funguses, the driest
brick walls are often lined with the lichens and mosses. We see
nothing of the animal and vegetable eggs or seeds by which all
this is effected ; but we know, that they exist in the atmosphere,
and that this is the medinm of their circulation.”

This view of the extraneous origin of the seeds of the confer-
vas, &c., is corroborated by an experiment of Senebier. He
filled a bottle with distilled water, and corked it accurately ; not
an atom of green matter was produced, although it was exposed
to the light of the sun for four vears; nor did the green matter,
considered as the first stage of spontaneous organization, exhibit
itself in a glass of common water, covered with a stratum of oil.*
It is proper, however, to remarlk, that the observation of others in-
validates the results of this experiment, Burdach,® assisted by
Hensche, and along with Professor von Baer, poured water on
" marble in a glass vessel, the remainder of the vessel being filled
with atmospheric air, oxygen or hydrogen, and placed it in the light
of the sun, or in warm sand. No green matter was perceptible,
but there was a slimy substance with white threads, part of which
had a ramified appearance, and part that of coral. On the other
hand, pieces of granite, newly broken from the midst of a block,

s See, also, Wrisherg, Observ, de Animal, Infusor,
¢ Die Physiclogie als Erfahrungswissenschaft, 2te Auflage, i. 23, Leipz. 1833,






GENERATION, 311

which is occasionally perceptible amongst these parasites. ~Yet, if
we admit that the germs of the enfozou are always received from
without, their occurrence in different stages of development, in
the feetus in utero, is a circumstance difficult of explanation. Small,
indeed, must be the germ, which, when received into the digestive
organs of the mother, can pass into her ecirculation, be transmitted
into the vessels of the feetus, be deposited in some viscus, and there
undergo its full development; yet such ceses have oeccurred, if
the theory be correct. Certain it is, — however the fact may be ac-
counted for,— that worms have been found in the feetus, by indi-
viduals whose testimony cannot be doubted. Eschholz saw them
in the egg of the hen. Fromann found the distoma hepaticum
in the liver of the feetal lamb ; Kerckring,* ascarides lumbricoides
1n the stomach of a feetus six and a half months old ; Breudel,
{@niz 1 the human feetus in utero; Heim, f&niz in the new-
born infant; Blumenbach, f@niz in the intestine of the new-born
puppy ; and Gize, Bloch, and Rudolphi, the same parasite in
sucking lambs.®

Perhaps the conelusion of Cuvier® is the soundest and most con-
sistent with analogy,— that these parasites ¢ propagate by germs so
minute as to be capable of transmission through the narrowest
passages; so that the germs may exist in the infant at birth.”? We
have seen, that not simply the germs, but the animals themselves
have been found at this early period of existence. The scientific
world was, at one time, astounded by the assertion of Mr. Crosse,
that he had succeeded in forming infusory animalcules from solu-
tions of granite, silex, &e. by the aid of galvaunism; but the only
mode of explaining the phenomenon is, that organized matters,
perbhaps ova, were existent in the solutions, which became deve-
loped under the galvanie influence. The whole matter is involved
in insuperable difliculties; yet the univocal theory is, in all respects
perhaps, most admissible as regards the whole of the living crea-
tion :¢ still there are many distinguished naturalists who conceive
it probable, that spontaneous generation occurs in the lowest divi-
sions of the living scale. Amongst these may be mentioned De
Lamarck, Raspail, Burdach, Treviranus, Wrisberg, Schweigger,
Gruithuisen, Von Baer, and Adelon seems to accord with them,
It has been properly remarked by a receut writer® on this subject,
who is himself inclived to admit the existence of spontaneous
generalion among some species of cryptogamic glanis, infusorial
animalcules, and entozoa, that it must be held in recollection,

* Spicilegium Anatom. Db@. Ixxix. p. 154, ﬁ;]._thEI. 1670, y i A

b Stannius, art. Entozoa, in Encyclop. Worterb, der Medie. Wissensch. xi. 276,
Berlin, 1834 ; also, Gritzer, Die Krankheiten des Fatus, p. 107, Breslau, 1837.

¢ Régne Animal, p. 27. See, also, Ehrenberg, in Nov. Act, Nat. Cur. tom. x.; and
Miiller’s Physiology, Baly’s translation, Part i, p. 14, Lond. 1838. :

4 Fletcher's Rudiments of Physiology, Partii. a, p. 13, Edinb. 1836 ; and Hodgkin’s
Lect. on the Morbid Anat. of the Serous and Mucous Membranes, p. 218, Lond. 1836,

e Dr. Allen Thomson, in art. Cireulation, Cyelopedia of Anatomy and Physiology,
Part xii. p. 432, Feb. 1838,
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drop off, and form as many new individuals, and according as the
germs are developed at the surface of the body, or internally, the
gemmiparous generation is said to be exfernal, or internal. In
these two varieties, the whole function is executed by a single in-
dividual.

Higher up in the scale, we find special organs for the accom-
plishment of generation — male and female. In those animals,
however, that possess special reproductive organs, some have both
sexes in the same individual, or are hermaphrodite or androgy-
nous, as is the case with almost all plants, and with some of the
lower tribes of animals. In these, again, we notice a difference.
Some are capable of reproduction without the coucourse of a
second individual; others, although possessing both attributes,
require the concourse of another ; the male parts of the one unit-
ing with the female parts of the other. Both, in this way, become
impregnated. The heliz hortensis or garden snail affords us an
instance of this kind of reproduction. They meet in pairs, accord-
ing to Shaw,® and, stationing themselves an inch or two apart,
launch several small darts, not quite half an inch long, at each
other, These are of a horny substance, and sharply pointed at
one end. The animals, during the breeding season, are provi
with a little reservoir for them, sitnate within the neck, and open-
ing on the right side. On the discharge of the first dart, the
wounded snail immediately retaliates on its aggressor, by throw-
ing a similar dart; the other renews the battle, and, in turn, is
wounded. When the darts are expended, the war of love is com-
pleted, and its consummation succeeds.

In the superior animals, each sexual characteristic is possessed
by a separate individual, — the species being composed of two
individuals, male and female, and the concourse of these indivi-
duals, or of matters proceeding from them, being absolutely ne-
cessary for reproduction. But here, again, two great differences
are met with in the process, Sometimes the fecundating fluid of
the male sex is not applied to the ovum of the female, until after
its ejection by the latter, as in fishes. In other cases, the ovam
cannot be fecundated after itsejection, andthe fluid of the male sex
is applied to it whilst still within the female, as in birds and the:
mammalia. In such ease, the male individual is furnished with an
organ for penetrating the parts of the female, and, in this kind of
geueration, there must be copulation. Again, where there is co-
pulation, the following varieties may €xist. [Firsf. The ovum,
when once fecundated, may be immediately laid by the female,
and may be hatched out of the body, constituting oviparous gene-
ration. Secondly. Although the process of laying may commence
immediately, the fecundated ovum may pass so slowly through the
excretory passages, that it may be hatched there, and the new in-
dividual may issue from the womb of the parent possessing the

2 Zoology, or Systematic Natural History, Lond, 1800 Dr. Good, in Physiol.
Proem to class v. Genetica; and Purkinje, op. citat. xii. 521,
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314 GENERATION.

proper formation. This constitutes ovo-viviparous generation, of
which we have examples in the viper and salamange': Thirdly.
The fecundated ovum may be detached from the ovary soon after
copulation, but, in place of being ejected, it may be deposited in a
reservoir, termed a wombd or uferus ; be fixed there, attract fluids
from the organ adapted for its development, and thus, increasing
at the expense of the mother, be hatched, as it were, in this reser-
voir, so that the new individual may be born under its appropriate
form. In such case, moreover,the new being, after birth, may be
for a time supported on a secretion of the mother — the milk.
These circumstances constitute viviparous generation : in which
there are copulation, fecundation, gestation or pregnancy, and lac-
tation or suckling. Lastly. There are animals, which, like the
kangaroo, opossum, and wombat, are provided with abdominal
pouches, into which the young, born at a very early stage of de-
velopment, are received, and nourished with milk secreted from
glands, contained within these pouches, Such animals are termed
marsupial or marsupiate.® :

There is considerable difference in animals as regards the nur-
turing care afforded by the parents to the young. Amongst the
oviparous animals, many are satisfied with instinetively depositing
their ova 1n situations and under circumstances favourable to their
hatching, and then abandoning them, so that they can never know
their progeny. This is the case with insects. Others, again, as
birds, subject their ova to incubation, and, after they have been
hatched, administer nourishment to their young during the early
period of existence. In the viviparous animal, these cares are still
more extensive; the mother drawing from her own bosom the
nutriment needed by the infant, or suckling it.

There are yet other varieties in the generation of animals. In
some, it can be performed but once during the life of the indivi-
dual; in others, we know it can be effected repeatedly. Some-
times one copulation fecundates but a single individual ; at others,
several generations are fecundated. A familiar example of this
fecundity occurs in the common fowl,in which a single access will
be sufficient to fecundate the eggs for the season. In the insect
tribe, this is still more strikingly exemplified. In the aphis puceron
or green plant louse, through all its divisions, and in the monocu-
lus pulex, according to naturalists, a single impregnation suffices
for at least six or seven generations. There is, in this case, an-
other strange deviation from the ordinary laws of propagation,
viz., that, in the warm summer months, the young are produced
viviparously, and. in the cooler antumnal months, oviparously.
A single impregnation of the queen bee will serve to fecundate all
the eggs she may lay for two years at least — Huber® believes for
the whole of her life, but he has had numerous proofs of the former,

3 Virey, Philosophie d’Histoire Naturelle, p. 475, Paris, 1835,

v Nouvelles Observations sur les Abeilles, Parie, 1814 ; or English translation ; also,
Az ood, vp. citat.
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She begins to lay her eggs forty-six hours after impregnation, and
will commonly lay about three thousand in two months, or at the
rate of fifty eggs daily.

Lastly, the young are sometimes born with the shape which
they have always to maintain ; at others, under forms, which are,
;:hsequemljr, modified materially, as in the papilio or butterfly

nus.

Reproduction in the human species requires the concourse of
both sexes ; these sexes being separate, and each possessed by a
distinet individual — male and female. All the acts comprising it
may be referred to five great heads. 1. Copulation, the object of
which is to apply the fecundating principle, furnished by the male,
to tha germ of the female. 2. Conception or fecundation, the
prolific result of copulation. 3. Gestation or pregnancy, compri-
sing the sojourn of the fécundated ovam in the uterus, and the de-
velopment it undergoes there. 4. Delivery or accouchement,
which consists in the detachment of the ovum ; its exeretion and

the birth of the new individual : and lastly, lactation, or the nou-
rishing of the infant on the maternal milk.®

l. GENERATIVE APPARATUS.

The part, taken by the two sexes in the process of generation,
is not equally extensive. Man has merely to furnish the fluid
necessary for effecting fecundation, and to convey it within the
female. He, consequently, participates only in copulation and
fecundation ; whilst, in addition, the acts of gestation and lactation
are accomplished by the female. Iler generative apparatus is

therefore more complicated, and consists of a greater number of
organs.

a. Genital Organs of the Male.

The generative apparatus of the male comprises two orders of
parts : — those which secrete and preserve the fecundating fluid,
and tHose which accomplish copulation. The first consists of two
similar glands — the festes — which secrete the sperm or fecun-
dating fluid from the blood. 2. The excretory ducts of those
glands — the vasa deferentia. 3. The vesicule seminales, which
communicate with the vasa deferentia and urethra ; and 4. Two
canals, called ¢jaculatory, which convey the sperm from the vesi-
culee seminales into the canal of the urethra, whence it is after-
wards projected externally. The second cousists of the penis, an
organ essentially composed of erectile tissues, and capable of ac-
quiring considerable rigidity. These parts will require a more de-
tailed notice.

Testes. — The testicles are two glands situate in a bag sus-

+ See, on the various kinds of generation, Burdach, op. eitat. p. 40 ; Roget's Animal
and Vegetable Physiology, Amer. Edit., p. 409, Philad. 1834 ; Prof. T. Rymer Jones,
art, Organs of Generation, in Cyclop. of Anat. and Physiol. part xiii. p. 406, Lond.
Feb. 1838 ; and Dr, Allen Thomson, art. Generation, ibid. p. 433 ; Carpenter, Principles
of General and Comparative Physiology, 2d edit. Lond. 1841 ; and Miiller, Elemems
of Physiology, by WP Daly, p. 1430, Lond. 1842,
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of an immensity of very delicate, tortuous fila-
ments, interlaced and convoluted in all direc-
tions, loosely united, between which are rami-
fications of the spermatic arteries and veins.
According to Monro, secundus,* the semi-
niferous tubes of the testicle do not exceed the
Hﬂh part of an inch in diameter, and when
filled with mercury, the 1;th part of an
inch. He caleulated, that the testis consists
of 62,500 tubes, supposing each to be one
inch long ; and that, if the tubes were united,
they would be 5208 feet and four inches
long. Lauth estimates their length at 1750
feet, and Krause at 1015. The tubuli semi-
niferi finally terminate in straight tubes,
called vasa recta, which unite near the cen-
tre of the testis,in a complicated arrange-
ment, bearing the name refe festis or rele
vasculosum testis : from this from 12 to 18
ducts proceed upwards and backwards to
penetrate the corpus Highmorianum and the
tunica albuginea. These ducts are called
vasa efferentia. Each ofthem is afterwards
convoluted upon itself, so as to form a coni-
cal body, called conus vasculosus, having its
base backwards; and at its base, the tube
of each cone enters the tube of which the
epididymis is formed. The epididymis
is the prismatic arch, ,
B, C, Fig. 210, which
rests vertically on the
back of the testicle
and adheres to it by
the reflection of the
tunica vaginalis,so as
to appear a distinct
part from the body of
the testis. It is en-
larged at both ends;
the upperenlargement
being formed by the
coni vasculosi, and
called the globus ma-
Jor ; the lower called
the globus minor.
The epididymis is
formed by a single
convoluted tube, the

=
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Left Hand Fig.
geeming like one ;
its outer coat. A. Body of the testicle. B. Commencement of

the epididymis, or glabus major
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Transverse Seotion of Testis,

1. Cavity of tunica vigina-
115 ; the maost external layer is
tuniea vaginalis reflexa; and
that in contact with the organ,
tunica vaginalig propria. 2,
Tunica albuginea. 3. Medias-
tinum testiz, giving off nn-
merous fibrous conds ina ra-
diated direction to internal
surface of tumica albuginea,
The eut extremities of vessels
below the number belong to
the rete testis; and those above
to arteries and veins of the or-
gan. 4. Tunica vascolosa, or
pia mater testiz, 5. One of
the lohales, consisting of con-
volntions of tubuli seminiferi,
and terminating bya single
duct — the vas rectum. Cor-
responding lobules are seen
between other fibrous cords of
mediastinum. 6. Bection of
epididymis. — { Wilson.)

FiE. 2 l'ui

Male Organs.

The testicle covered by its membranes, and
. Right Hand Fig. The testicle freed from

C. The emall head or globus mi-

fourth of a line in dia- nor. D. The vas deferens. — (Sir €. Beil.)
» Elements of the Anat. of the Human Body, by Monro, tertius, ii. 179, Edinb, 1825,
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its inferior surface rests ufmn the rectum, so that, by passing the
finger into the rectum, enlargements of the organ may be detected.
The prostate was once universally esteemed glandular, and it is
still so termed. It is, now, generally and correctly regarded as an
agglomeration of several small follicles, filled by a viscid whitish
fluid. These follicles have numerous minute excretory ducts,
which open on each side of the caput gallinaginis,

The glands of Cowper are two small, oblong bodies ; of the size
of a pea ; of a reddish colour, and of a somewhat firm tissue. They
are situate anterior to the prostate, parallel to each other, and at
the sides of the urethra. Each has an excretory duct, which creeps
obliquely in the spongy tissue of the bulk, and opens before the
verumontanum. '

The male organ or penis consists of the corpus cavernosum and
corpus spongiosum ; parts essentially formed of an erectile tissue,
and surrounded by a very firm elastic covering, which prevents
over-distension, and gives form to the organ. The corpora caver-
nosa constitute the great body of the penis. They are two tubes
which are united and separated by an imperfect partition. Within
them a kind of cellular tissue exists, into which blood is poured,
so0 as to cause erection. The posterior extremities of these caver-
nous tubes are called crura penis. These separate in the perineum,
each taking hold of the ramus of the pubis; and, at the other ex
tremity, the cavernous bodies terminate in rounded points under
the glans penis. The anatomical elements of the internal tissue of
the corpora cavernosa are, — the ramifications of the cavernous
artery, which proceeds from the internal pudic; those of a
vein bearing the same name; and probably, nerves, although
they have not been traced so far. All these elements are sup-
ported by filamentous prolongations from the outer dense en-
velope. A difference of opinion prevails amongst anatomists
with regard to the precise arrangement of these prolongations.
Some consider them to form cells, or a kind of spongy structure,
on the plates of which the ramifications of the cavernous artery
and vein and of the nerves terminate, and into which the blood is
extravasated. Others conceive, that the internal arrangement con-
sists of a plexus of minute arteries and veins, supported by the
plates of the outer membrane, interlacing like the capillary vessels,
but with this addition, that in place of the minute veins becoming
capillary in the plexus, they are of greater size, forming very ex-
tensible dilatations and networks, and anastomosing freely with
each other, If the cavernous artery be injected, the matter first
fills the ramifications of the artery, then the venous plexuses of the
cavernous bodies, and it ultimately returns by the cavernous vein,
having produced erection. The same effect is caused still more
readily by injecting the cavernous vein. J. Miiller, who has
investigated the structure of the male organ, has discovered two
sets of arteries in the organ differing from each other in size,
mode of termination, and uses: the first he calls Rami nutritii,
which are distributed upon the parietes of the veins and throughout
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the uterus as far as the
lateral parts of the brim of
the pelvis. (Figs. 219, 220,
and 223.) The uterine
extremity of the tube
(Figs.221and 223,) is ex-
tremely small, and opens
into the uterus by an
aperture so minute, as
scarcely to admit a hog’s
bristle. The other ex-
tremity is called the pa-
vilion. It is trumpet-shaped, fringed, and commonly inclined
towards the ovary, to which it is attached by one of its longest
fimbria. This fringed portion is called corpus fimbriatum or
morsus diaboli, The Fallopian tubes, consequently, open at
one end into the cavity of the uterus, and at the other through the
peritoneum into the cavity of the abdomen. They are covered
externally by the broad ligament, or peritoneum ; are lined inter-
nally by a mucous membrane, which is soft, villous, and has many
longitudinal folds; and between these coats is a thick, dense, whi-
tish membrane, which is possessed of contractility ; although mus-
cular fibres cannot be detected in it.* Santorini asserts, that in
robust females the middle membrane of the tubes has two muscu-
lar layers; an external, the fibres of which are longitudinal, and
an internal, whose fibres are cireular.

Recently, a memoir was read by M. Raciborski® to the cade-
mie Rayale des Seciences of Paris, in which he states it to be a
general rule, that the extremities of the Fallopian tube in domestic
animals are so placed during the act of fecundation as to envelope
the entire ovary, either directly by means of the open trumpet-
shaped extremity, or indirectly by the aid of the fimbriated extre-
mity. In women, however, the fimbriated extremity of the tube
embraces but a small portios of the ovary; and M. Raciborski
thinks, that this anatomical peculiarity is the cause of extra-uterine
conception being so much more common in women than in do-
mestic animals, In the latter, indeed, it is very rare.

The ovaries, (Fig. 224,) are two ovoid Fie. 924
bodies, of a pale red colour, rugous, Bt
and nearly of the size of the testes of ==
the male. They are situate in the cavity
of the pelvis, and are contained in the pos-
terior fold of the broad ligaments of the
uterus. At one time they were conceived
to be glandular, and were called the female

Fallopian Tube.

testes ; butas soon as the notion prevailed BeNion ol Grvacy:
ot Ew eber’s Hildebrandt's Handbuch der Anatomie, Band. iv. s. 422, Braunschweig,

v (iazette Médicale de Paris, 25 Juin, 1842.
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being filled by the ovum ; it contains, besides, a whitish or yellow-
ish albuminous mass, which consists chiefly of granules, from the
two hundredth to the three hundredth part of a line in diameter,
connected together by a tenacious fluid, and forming the tunica
granulosa of Dr. Barry.® Its density is unequal, and, towards
some part of the periphery of the vesicle, these granules are accu-
mulated in a disk-like form, making a slight prominence, in which
there is a depression. The disk is termed by Von Baer discus
proligerus ; and it has been called discus vitellinus, and stratum
proligerum. The prominence is called cumulus. Dr. Barry like-
wise observed certain granular cords, resembling both in appear-
ance and function the chalaza of the egg, which he has called
retinacula, but which Bischoff does not admit. A small cup-like
cavity in the cumnulus receives the ovum. The ovum is surrounded
by a thick white ring, which has
been called zona pellucida, and
which has been considered to be a
membrane, but, according to Mr. T.
W. Jones, is now pretty generally
acknowledged to be “the optical
expression of the circumferential
doubling ofa thick transparent mem-
brane, which incloses the yolk.”
Within this, is a granular layer —
the vifellus, the larger granules of
which are superficial and compact ;
whilst, internally, it is a clear albu-
minous fluid almost devoid of gra-
nules. Imbedded in the wvitellus,
but nearer its circumference than Ripe Ovum of Rabbit, taken from the Graafian
its centre, is the germinal vesicle | . Pmlinennn:rﬂ??::f‘lha edges of which
anipzale tnfiy Exiviange, winich Sip: A o e TR
pears like a clear ring, of very aona peilucida. dLE.l.fne vitelline membrane.
small size, and measures, in man §,yai"s Jyoenmnel vesicle. g Germi:
and the mammalia, not more than
#5th partof a line in diameter. Upon a particular part of the germi-
nal vesicle is observed the macula germinativa or germinal spot,
which presents itself as a rounded granular formation attached to
the inner wall of the germinal vesicle, All these parts are repre-
sented in the marginal figure. Wagner® thinks the germinal
vesicle may be viewed as a cell — a primary cell — of which the
germinal spot forms the nucleus, and that it would perhaps be
well to style the germinal spot the germinal nucleus.

The experiments of Carus® have shown, that the vesicles exist

a hilos. Transaet. for 1838.

® Human Physiology, translated by R. Willis, p. 43, Lond. 1841, See, also, the
works of the various ovologists referred to hereafter, and especially an elaborate report
on the ovum of man and the mammalia before and afier fecundation, by Mr. T, W.
Jones, in Brit. and For. Med. Rev., Oct. 1843, p. 513.

¢ Gazeite Médicale de Paris, Aug. 12, 1837.
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The quantity of fluid lest, during each menstrnation, varies
greatly, according to the individual and to the climate., Itsaverage
i1s supposed to be from six to eight ounces in temperate climes.
By some, it has been estimated as high as twenty, but this is an
exaggeration. The fluid proceeds from the interior of the uterus,
and not from the vagina. At one time, it was believed, that in
the intervals between the flow of the menses, the blood gradually
accumulates in some parts of the uterus, and when these parts
attain a certain degree of fulness, they give way and the blood
flows, This office was ascribed to the cells,— which were con-
ceived to exist in the substance of the uterus between the uterine
arteries and veins, — and, by some, to the veins themselves, which,
owing to their great size, were presumed to be reservoirs, and hence
were called wlerine sinuses. 'The objection to these views is, —
that we have no evidence of the existence of any such accumula-
tion ; and that when the interior of the uterus of one who has died
during menstruation is examined, there are no signs of any such
rupture as that described : the enlarged vessels exist only during
pregnancy or during the expanded state of the uterus; the veins,
in the unimpregnated uterus, being extremely small, and totally
inadequate for such a purpose.

The menstrual fluid is a true exhalation, effected from the inner
surface of the uterus. This isevident from the change in the lining
membrane of the organ during the period of its flow. It isrendered
softer and more villous, and exhibits bloody spots, with numerous
pores from which the fluid may be expressed. An injection, sent
into the arteries of the uterus, also readily transudes through the
lining membrane. The appearance of the menstrual fluid in the
eavity of the uterus, during the period of its flow ; its suppression
in various morbid conditions of the organ; and the direct evidence,
furnished to Ruysch, Blundell,* Sir C. Clarke,” and others, in cases
of prolapsus or of inversio uteri, where the fluid has been seen
distilling from the uterus, likewise show that it is a uterine ex-
halation.

It has been a question, whether the flnid proceeds from the
arteries or veins; and this has arisen from the circumstance
of its being regarded as mere blood; but it is in appearance
not much like blood ; and it may be distinguished from it by the
smell, which is swi generis, and also by not being coagulable.
“ It is,” says Mr. Hunter, ¢ neither similar to blood taken from a
vein of the same person, nor to that which is extravasated by acci-
dent in any other part of the body, but is a species of blood, changed,
separated, or thrown off from the common mass by an action
of the vessels of the uterus, similar to that of seeretion, by which
action the blood loses the principle of coagulation and, I suppose,
life.”” The principle of coagulation does not exist, owing, accord-

* Principles and Practice of Obstetricy, Amer, Edit, p- 49, Washington, 1834,
¥ On Diseases of Females, attended with Discharges, Amer. Edit. Philad. 1824 ; see,
also, Dr. D. Davis, in Principles, &c., of Obstetric Medicine, i. 256, Lond. 1836.
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of the uterus (?). So far, therefore,as these examinations go, they
would show, that there is a resemblance between the catamenial
discharge and arterial blood. The fact of injections, sent into the
arteries, transuding through the inner lining of the uterus is in
favour of the exhalation taking place from the arteries, and the
analogy of all the other exhalations is confirmatory of the position.
Still there are many eminent physiologists and obstetricians who
regard the discharge as a monthly hemorrhage.

The efficient cause of menstruation has afforded ample scope
for speculation and hypothesis.* As its recurrence corresponds to
a revolution of the moon around the earth, lunar influence has
been invoked ; but, before this solution can be admitted, it must
be shown, that the effect of lunar attraction is differentin the vari-
ous relative positions of the moon and earth. There is no day
in the month, in which numerous females do not commence their
menstrual flux, and, whilst the discharge is beginning with some,
it is at its acme or decline with others. The hypothesis of lunar
influence must therefore be rejected. In the time of Van Hel-
mont,” it was believed, that a ferment exists in the uterus, which
gives occasion to a periodical intestine motion in the vessels, and
a recurrence of the discharge ; but independently of the want of
evidence of the existence of such a ferment, the difficulty remains
of accounting for its regular renovation every month. Local and
general plethora have been assigned as causes, and many of the
circumstances, that modify the flow, favour the opinion. The
fact of, what has been called, vicarious menstruation has been
urged in support of this view. In these cases, instead of the men-
strual flux taking place from the uterus, hemorrhages occur from
various other parts of the body, as the breast, lungs, ears, eyes,
nose, &e. It does not seem, however, that in any of these cases,
the term mensiruation is appropriate; inasmuch as the fluid 1s
not menstrual, but consists of blood periodically extravasated.
Still, they would appear to indicate, that there is a necessity for
the monthly evacuation or purgation, R einigung, asthe French
and Germans term it; and that if this be obstructed, a vicarious
hemorrhage may be established ; yet the loss of several times the
quantity of blood from the arm, previous to, or in the very act of,
menstruation does not always prevent, or interrupt the flow of the
catamenia ; and in those maladies, which are caused by their ob-
struction, greater relief isafforded by the flow of a few drops from
the uterus itself, than by ten times the guantity from any other
part. Some of the believers in local plethora of the uterus have
maintained, that the arteries of the pelvis are more relaxed
in the female than in the male, and the veins more unyielding ;
hence, that the first of these vessels convey more blood than the
second return. It has been also affirmed, that whilst the arteries
of the head predominate in man, by reason of his being more dis-

s+ Dr. D. Davis, op. cit. i, 259, - i e
b Opera, edit. 4, p. 440, Lugd. Bat. 1667 ; and Haller, Elementa Physiclogie, ¥ii. 1.
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posed for intellectual meditation, the pelvic and uterine arteries
predominate in the female, owing to her destination being more
especially for reproduction. Setttng aside all these gratuitous as-
sumptions, it is obvious, that a state, if not of plethora, at least of
irritation, must occur in the uterus every month, which gives occa-
sion to the menstrual secretion ; but, as Adelon* has properly re-
marked, it is not possible to say, why this irritation is renewed
monthly, any more than to explain, why the predominance of one
organsucceedsthat ofanother in the succession of the ages. The func-
tion is as natural, as instinctive to the female, as the development of
the whole sexual system at the period of puberty. That it is con-
nected most materially with the capability of reproduction is shown
by the fact, that it does not make its appearance until puberty, —
the period at which the young female is capable of concelving, —
and that it disappears at the critical time of life, when conception
is impracticable. It is arrested, too, as a general rule, during
pregnancy and lactation ; and in amenorrhaa or obstruction of
the menses, fecundation is not readily effected. In that variety,
indeed, of menstruation, which is accomplished with much pain at
every period, and is accompanied by the secretion of a membra-
nous substance having the shape of the uterine cavity, conception
may be esteemed impracticable. Professor Hamilton, of the Uni-
versity of Edinburgh, was in the habit of adducing this, in his
lectures, as one of two circumstances — the other being the want
of a uterus— that are invincible obstacles to fecundation. Yet,
in the case of dysmenorrheea, of the kind mentioned, if the
female can be made to pass one monthly period without suffering,
or without the morbid secretion {rom the uterine cavity, she may
become pregnant, and the whole of the evil be removed: for, the
effect of pregnancy being to arrest the catamenia, the morbid habit
is usually got rid of during gestation and lactation, and may not
subsequently recur.

Gall> strangely supposed, that some general, but extraneous
cause of menstruation exists,— not the influence of the moon ; and
he affirms, that, in all countries, females generally menstruate about
the same time ; that there are, consequently, periods of the month
in which none are in that condition; and he affirms, that all
females may, in this respect, be divided into two classes : — the
one comprising those who menstruate in the first eight days of
the month, and the other, those who are “unwell’> —as it is
termed by them, in some countries — in the last fortnight. He
does not, however, attempt to divine what this cause is. We
are satisfied, that his positions are erroneous. Attention to the
matter has led us to the knowledge, already expressed, that there
isno period of the moon, at which the catamenial discharge is not
taking place in some; and we have not the slightest reason for
supposing, that, on the average, more females are menstruating

s Physiologie de 'Homme, 2de édit. iv. 48, Paris, 1829,
b Sur les Fonetions du Cerveau, iv. p. 365,
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at any one part of the month than at another® It would seem,
however, that there are circumstances in the economy, which, as
in the case of fevers, give occasion to something like periodicity
at intervals of seven days ; — for example, Mr. Roberton,® of Man-
chester, England, asserts, that of 100 women, the catamenia re-
turned every fourth week in 68; every third week in 28; every
second week in 1; and at irregular intervals in 10; these varie-
ties usually existing as family and constitutional peculiarities,

It is scarcely necessary to notice the visionary speculations of
those who have regarded menstruation-as a mechanical conse-
quence of the erect attitude ; or the opinion of Roussel,® that it
originally did not exist, but that being produced artificially by too
succulent and nutritious a regimen, it was afterwards propagated
from generation to generation; or, finally, that of Aubert, who
maintained, that if the first amorous inclinations were satisfied,
the resulting pregnancy would totally prevent the establishment
of menstruation. The function, it need scarcely be repeated, is
instinetive, and forms an essential part of the female constitution.

Of late, M. Gendrin® has revived a view entertained by Mr.
Cruikshank,® Dr. Power,fand others, that menstruation is depen-
dent upon changes occurring periodically in the ovary. Many
cases have been observed by Cruikshank, Robt, Lee,® Gendrin and
others, in which, on the dissection of females who have died during
menstruation, evidences have been afforded of the rupture of an
ovarian vesicle,
and of a small ir- Fig. 227.
regular rupture
or cicatrix in the
coats of the ova-
rium, as repre-
sented in the
marginal figure,
which communi-
cated withthe re-
mainsof a Graaf-
ian vesicle :1
whenee it has
been inferred,
that during the
whole of that
period of life

* See art. Generation, by Dr. Allen Thomson, in Cyel, Anat. and Physiol.. part xiii.
p- 440, Feb. 1838, b Edinb. Med. and Surg. Journal, xxxviii. 237.

¢ Systéme Physique, &c., de la Femme, p. 13, Paris, 1809,

4 Traite Philosophique de Médecine Pratique, Paris, 1838-9,

* See Brit. and For. Med. Review, Oct. 1840, p. 592,

! An Essay on the Periodical Discharge, &c., Lond, 1832,

€ M. Negrier, cited in Dunglison’s Amer. Med. Intelligencer, July 15, 1840, p. 121.
See, also, Dr. Robt. Lee, art. Ovaria, Cyclopedia of Pract. Medicine ; Dr. Laycock,

on the Nervous Diseases of Women, p. 42, Lond. 1840 ; and Dr. R. Willis, in note
to Wagner's Elements of Physiology, p. 69, Lond. 1841,

b Churchill, Theory and Practice of Midwifery, Amer, Edit, by Prof. R. M. Huston,
p- 71, Philad, 1843,
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heit, nineteen grains of sperm obtained from a dog. Two days
afterwards she ceased to be in heat, and, at the ordinary period,
she brought forth three young ones, which not only resembled her
but the dog from which the sperm had been obtained. This ex-
periment has been repeated by Rossi, of Pisa, and by Buffolini, of
Cesena, with similar results.* The success of an analogous expe-
riment on the human species rests on the authority of John Hunter.
He recommended an individual, affected with hypospadias, to in-
ject his sperm by means of a warm syringe. His wife afterwards
became pregnant.®
In some experiments on generation, Prévost and Dumas fecun-
dated artificially the ova of the frog. Having expressed the fiuid
from several testicles, and diluted it with water, they placed the
ova in it. These were observed to become tumid and developed ;
whilst other ova, placed in common water, merely swelled up,and
in a few days became putrid. They observed, moreover, that the
mucus, with which the ova are covered in the oviduct, — the part
corresponding to the Fallopian tube in the mammalia, — assists in
the absorption of the sperm, and in conducting it to the surface of
the ovum ; and that in order to succeed in these artificial fecunda-
tions, the sperm must be diluted : if too much concentrated its
action is less. They satisfied themselves likewise, that the chief
Eart of the sperm penetrates as far as the ova, as animalcules could
e detected moving in the mucus covering their surface, and these
animalcules they conceive to be the active part of the sperm. It
is not, however, universally admitted, that the positive contact ‘of
sperm with the ovum is indispensable to fecundation. Some phy-
siologists maintain, that the sperm proceeds no further than the
upper part of the vagina ; whence it is absorbed by the vessels of
that canal, and conveyed through the circulation to the ovary.
This is, however, the most improbable of all the views that have
been indulged on this topic; for if such were the fact, inpregna-
tion ought to be effected as easily by injecting sperm into the
bloodvessels, — the female being, at the time, in a state of volup-
tuous excitement. It has been directly overthrown, too, by the
experiments of Dr. Blundell® on the rabbit, who found, that when
the communication between the vagina aud the uterus was cut off,
impregnation could not be accomplished, although the animal ad-
mitted the male as many as fifty times, generally at intervals of
two or three days or more. Yet, it is evident— Dr. Blundell re-
marks — that much of the male fluid must have been deposited in
the vagina, and absorbed by veins or lymphatics.? Others have
presumed, that when the sperm is thrown into the vagina, a hali-
s Adelon, Physiologie de 'Homme, iv. 66, Paris, 1829 ; and Wagner, Elements of
Physiology, by Dr. R. Willis, p. 68, Lond. 1841.

bﬂ%ir E. Home, Lect. on Comp. Anat. iii. 315 ; and Burdach’s Physiologie, u. 8. w.
it ﬁ N

¢ Principles and Practice of Obstetricy, Amer. Edit., Washington, 1834.

4 See an experiment with a similar object, by Dr. Harlan, Medical and Physical
Researches, p. 627, Philad. 1835,
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testimony of physiologists in favour of its existence in the Fallo-
pian tubes and ovary. Haller asserts, that he found it there ; and
MM. Prévost and Dumas afford us evidence against the position
they have assumed respecting the seat of fecundation. They affirm,
that on the first day after copulation, the sperm was discoverable
in the cornua of the uterus, and that it was not until after the
lapse of twenty-four hours, that it had attained the summits of the
cornua. Once they detected it in the Fallopian tubes; —a cir-
cumstance which is inexplicable under the view, that fecundation
is accomplished in the uterns. Leeuenhoek and Hartsiker also
found it in some cases in the Fallopian tube; and still more re-
cently, Bischoff, Wagner,® and Dr. M. Barry® have discovered
spermatozoa in the fluid collected from the surface of the ovary,
and within the capsular prolongations of the Fallopian tubes that
enclose the ovaria; and recently, Dr. Barry® has found, in two
cases, spermatozoa within the ovum of the rabbit taken from the
Fallopian tube. They were within the thick transparent mem-
brane — zona pellucida — brought with the ovum from the ovary.

In reply to the second argument it may be remarked, that analo-
gies drawn from the inferior animals are frequently very loose and
unsatisfactory, and ought consequently to be received with caution.
This is peculiarly one of these cases; for fecundation, in the case
adduced, is always accomplished ouf of the body, and analogy
might with equal propriety be invoked to prove, thatin the hnman
female fecundation must also be effected externally. In answer
to the third negative position of MM. Prévost and Dumas, the
positive experiments of Spallanzani may be adduced, who suc-
ceeded in producing fecundation in ova, that had been previously
separated from the ovary.

The evidence, that conception takes place in the ovary, appears
to us convineing. Ovarian pregnancy offers irresistible proof of
it.  Of this, Mr. Stanley of Bartholomew’s Hospital has given an
instructive example;? and a still more extraarginary instance is
related by Dr. Granville.* Other varieties of extra-uterine preg-
nancy are confirmative of the same position. At times, the feetus
is found in the cavity of the abdomen,—the ovum seceming to
have escaped from the Fallopian tube when its fimbrated ex-
tremity grasped the ovary to receive the ovum and convey it to
the cavity of the uterus. At other times, the feetus is developed in
the Fallopian tube, — as in the marginal figure, (Fig. 228) —some
impediment having existed to the passage of the ovum from the
ovarium to the uterus. This impediment can, indeed, be excited
artificially so as to give rise to tubal pregnancy. Nuck applied a

= Elements of Physiology, translated by Dr. R. Willis, p. 66, Lond. 1841.

b Philosophical Transactions for 1839, p. 315 _

¢ Proceedings of the Royal Society, Dec, 8, 1842 ; and Lond. Med. Gazette, April 7,
1843, p. V3.

4 Medical Transactions, vol. vi. ¢ Philosophical Transactions, for 1820,
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is greatly contracted. We have already remarked, that sperm has
been found in the cavity of the uterus, and even in the Fallopian
tubes. Fabricias ab Acquapendente maintained, that it could
not be detected there ; and Harvey contended, that in the case of
the cow, whose vagina is very long, as well as in numerous other
animals, the sperm cannot possibly reach the uterus, and that there
is no reason for supposing that it ever does. Inaddition, however,
to the facts already cited, we may remark, that Mr. John Hunter*
killed a bitch in the act of copulation, and found the semen in the
cavity of the uterus, conveyed thither, in his opinion, per saltuni,
Ruysch® discovered it in the uterus of a woman taken in adultery
by her husband and killed by him ; and Haller* in the uterus of a
sheep killed forty-five minutes after copulation. An interesting
case, in relation to this point, has been published by Dr. H. Bond,?
of Philadelphia. A young female, after having passed a part of the
night with a male friend, destroyed herself early in the morning,
by taking laudanum. On cutting open the uterus, it was found to
be thickly coated with a substance having the appearance, and the
strong peculiar odour, of the sperm. One of the Fallopian tubes
was laid open, and found to contain, apparently, the same mat-
ter, but it was not ascertained whether 1t possessed the seminal
odour. More recently, Bischoff;® in his investigations, found few
or no spermatozoa in the vagina of bitches and rabbits, after coitus,
but the uterus was quite full,

Blumenbachf supposes, that, during the venereal orgasm, the
uterus sucks in the sperm. It is impossible to explain the mode
in which this is accomplished, but the fact of the entrance of the
fluid into the uterus, and even as far as the ovarium seems unques-
tionable. This Dr. Blundells admits, but he is disposed to think,
that, in general, the rudiments from the mother, and the fecundat-
ine fluid meet in the uterus; as, in his experiments on rabbits, he
found — from the formation of corpora lutea, the development of
the uterus and the accumulation of water in the uterine cavity —
that the rudiments may come down into the uterus, without a
previous contact of the semen. His experiments, however, appear
to us to prove nothing more, than that infeennd ova may be dis-
charged from the ovarium, and that if they are prevented from
passing externally, owing to closure of the vagina or cervix uteri,
the uterine phenomena, alluded to, may occur. They do not in-
validate the arguments already adduced to show, that the ovum
must be fecundated in the ovarinm. It hasbeen suggested by Dr.

s Philosoph. Transact, for 1817.
b Thesaur. Anat. iv.: and Adversaria Anat. Med. Chirurg. Dec. 1.

¢ Element. Physiol. viii. 22.
4 American Journal of the Medical Sciences, No. xxvi. for February, 1834, p. 402,
¢ Entwickelungsgeschichte des Kaninchen-Eies, u. s. w. Leipz. 18425 cited by Mr.
T. W. Jones, in Brit. and For. Med. Rev., Oct. 1843, p. 513.
t Elements of Physiology, by Elliotson, 4th edit. p. 467, Lond. 1828,
¢ Principles, &c., of Obstetricy, Amer. Edit. p. 56, Washington, 1834.
31>
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surface of the one being opposed to that of the other. Into the
lower he put ten or twelve grains of sperm, and into the upper
about twenty ova. In the course of a few hours, the sperm had
evaporated, so that the ova were moistened by it; yet they were
not fecundated, but fecundation was readily accomplished by touch-
ing them with the sperm that remained in the lower glass. A
similar experiment was performed by MM. Prévost and Dumas.
They prepared about an ounce and a half of a fecundating fluid
from the expressed humour of twelve testicles, and as many vesi-
cule seminales. With two and a half drachms of this finid they
fecundated more than two hundred ova. The remainder of this
fluid was put into a small retort, to which an adopter was attached.
In this, forty ova were placed, ten of which oceupied the hollowest
part, whilst the rest were placed near the beak of the retort. The
apparatus was put under the receiver of an air-pump, and air suffi-
clent was withdrawn to diminish the pressure of the atmosphere
one-half. The rays of the sun were now directed upon the body
of the retort, until the temperature within rose to about 90°; after
the lapse of four hours, the experiment was stopped, when the
following were the results. The eggs, at the bottom of the adopter,
were bathed in a transparent fluid, the product of distillation.
They had become tumid as in pure water, but had undergone no
development. The eggs, near the beak of the retort, were similarly
circumstanced, but all were readily fecundated by the thick sperm,
which remained at the bottom of the retort. No aura, no emana-
tion from the sperm consequently appeared to be capable of im-
pregnating the ova. Absolute contact was indispensable.® This
is probably the case with the human female, and if so, the sperm
must proceed from the uterus along the Fallopian tube to the ova-
rinm.®? The common opinion is, that during the intense excite-
ment at the time of copulation, the tube is raised, and its digitated
extremity applied to the ovarium. The sperm then proceeds along
it, — in what manner impelled we know not,—and attains the
ovary. According to Blundell and others, during the time of in-
tercourse, the whole of the tube is in a state of spontaneous move-
ment. Cruikshank pithed a female rabbit, when in heat, and ex-
ainined the uterine system very minutely. The external and
internal parts of generation were found black with blood ; the Fal-
lopian tubes were twisted like writhing worms, and exhibited a
very vivid peristaltic motion ; and the fimbriz embraced the ovaria,
like fingers laying hold of an object, so closely and so firmly
as to require some force, and even slight laceration to disengage
them. Haller states, that by injecting the vessels of the tube in
the dead body, it has assumed this kind of action. De Graaf; too,
affirms, that he has found the fimbriated extremity adhering to

. * Rudolphi, art. Aura Seminalis, in Encyclopid. Warterbuch der Medicinisch.
Wissenschaft, B. iv. 5, 152, Berlin, 1830 ; and Hiiter, art. Empfangniss, ibid. x. 628,
Berlin, 1834,

v Dr. Allen Thomson, art, Generation, in Cyclop. of Anat. and Physicl. part xiii.
p- 462, Feb. 1838.
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the ovary, twenty-seven hours after copulation; and Magendie,
that he has seen the extremity of the tube applied to a vesicle.

As excitement would appear to be necessary to cause the digi-
tated extremity of the Fallopian tube to embrace the ovary, it
would seem probable, that a female could not be impregnated
without some consciousness of the sexual union. This may be
imperfect, as during sleep, or when in a state of stupor — either
from spirituous liquors or narcotics — but still some feeling must

robably be engendered in order that fecundation may take place.

As the aura seminis appears to be insufficient for impregnation,
it is obviously a matter of moment, that the sperm should be pro-
jected as high up into the vagina as possible. It has been often
observed, that where the orifice of the urethra does not open at
the extremity of the glans, but beneath the penis, or at some dis-
tance from the point, the individual has been rendered less capa-
ble of procreation. In a case, that fell under the care of the author,
the urethra was opened opposite the corona glandis by a sloughing
syphilitic sore, and the aperture continued, in spite of every effort
to the contrary. _The individual was married, and the father of
three or four chifdren : but after this occurrence he had no increase
of his family. Many medico-legal writers have considered, that
when the urethra terminates at some other than its natural sitna-
tion, impotence is the necessary result, —and that although copu-
Jation may be effected, impregnation is impracticable. Zacchias,?
however, gives a positive case to the contrary. Belloe,’ too, as-
serts, that he knew of a person,in whom the orifice of the urethra
terminated at the root of the frenum, who had four children that
resembled the father, two having the same malformation ; and Dr.
Francis refers to the case of an inhabitant of New York, who,
under similar circumstances, had two children. Many such cases
are, indeed, on record." We cannot, therefore, regard it as an ab-
solute cause of impotence, but the inference is just, that if the
semen be not projected far up into the vagina,and in the direction
of the os uteri, impregnation is not likely to be accomplished ; a
fact, which it might be of moment to bear in mind, where the
rapid succession of children is an evil of magnitude. Yet, not-
withstanding this weight of evidence, it has been affirmed by Pre-
fessor Heim,? that impregnation may take place by the simple
contact of the sperm with the lower part of the abdomen. The
answer to this view, by D’Outrepont,® appears to us, however, over-
whelming. Heim relies on statements made by the parties that no

» Questiones Medico-Legales, Lugd. 1674.

v Cours de Médecine Légale, p. 50, Paris, 1819,

¢ Beck's Elements of Medical Jurisprudence, 6th edit. p. 71, Philad. 1838 ; and

Traill’s Outlines of a Course of Lectures on Med. Jurisprudence, p. 26, Edi
or American Edition, by the author, Philad. 1841; and W, ﬁ:pGqu:. Pri;“; f::lgt',
Forensic Medicine, part i. p. 44, Lond. 1843, P
4 Wochenschrift fiir die Gesammte Heilkunde ; and Gazette Médicale, Sept. 26,
1836. =
e Neue Zeitschrift fiir Gehurtskunde, von Busch, d"Outrepont und Ri -
H. ii., Berlin, 1836 ; or Dunglison's Amer, Med. !ntélligenc;?, p- 275, Hul:ﬁtl’lgé':fl
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penetration existed ; but D’Outrepont properly observes, that when-
ever this has been alleged in a case of pregnancy, he has found,
when the parties were strictly questioned, that one or both of them
admitted, that the male organ might have been in the vagina, or
at least within the vulva.

The part, then, to which the sperm is applied is the ovary, and
probably, according to Bischoff, the liquor sanguinis is the sub-
stance that passes through the parietes of the follicle by imbibi-
tion, in order to reach the ovum. DMr. Jones states, that although
he is not prepared to deny this, yet when he takes into considera-
tion all the evidence on the subject, he is of opinion, that there is
no proof, that fecundation takes place until the ovum has escaped
from the Graafian follicle, and comes into direct contact with
the sperm.®

Let us now inquire into the changes experienced by this body
after a fecundating copulation. Fabricius ab Acquapendente,”
having killed hens a short time after they had been trodden, exa-
mined their ovaries, and observed, —amongst the small yellow,
round granula, arranged racemiferously, whiclt constitute those
organs, — one having a small spot, in which vessels became deve-
loped. This increased in size, and was afterwards detached, and
received by the oviduct ; becoming covered, in its passage through
that tortuous canal and the cloaca, by particular layers, especially
by the calcareous envelope; and being ultimately extruded in the
form of an egz. Harvey,® in his experiments on the doe, made
similar observations. He affirms, positively, that the ovary fur-
nishes an ovum, and that the only difference, which exists amongst
animals in this respect, is, that, in some, the ovum is hatched after
having been laid, whilst, in others, it is deposited in a reservoir —
a womb — where it undergoes successive changes. De Graafy
instituted several experiments on rabbits, for the purpose of de-
tecting the series of changes in the orgaus from conception till
delivery. Half an hour after copulation, no alteration was per-
ceptible, except that the cornua of the uterus appeared a little redder
than usual. 1In six hours, the coverings of the ovarian vesicles or
vesicles of De Graaf seemed reddish. At the expiration of a day
from conception, three vesicles in one of the ovaries, and five in
the other, appeared changed, having become opaque and reddish.
After twenty-seven, forty, and fifty hours, the cornua of the uterus
and the tubes were very red, and one of the tubes had laid hold of
the ovary; a vesicle was in the tube, and two in the right cornu
of the uterus. These vesicles were as large as mustard seed.
They were formed of two membranes, and were filled by a limpid
fluid. On the fourth day, the ovary contained only a species of
envelope, called, by De Graaf, a follicle ; this appeared to be the
capsule, which had contained the ovam. The ovum itself was

s T. W. Jones, Report on the Ovam of Man and the Mammifera, in Brit. and For,
Med. Rev., Oct. 1843, p. 525, b Opera., Lips.
¢ De Generatione, p. 228, ¢ Tom. i, 310,
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in the cavity of the uterus, had augmented in size, and its two
envelopes were very distinct. Here it remained loose until the
seventh day, when it formed an adhesion to the uterus. On the
ninth day, De Graaf observed a small opaque point, a kind of
cloud, in the transparent fluid that filled the ovum. On the tenth
day, this point had the shape of a small worm. On the eleventh,
the embryo was clearly perceptible ; and from this period, it un-
derwent its full development, until the thirty-first day, when deli-
very took place. Malpighi* and Vallisnieri® also observed, in .
their experiments, that after a fecundating copulation, a body was
developed at the surface of the ovary, which subsequently burst,
and suffered a smallerbody to escape. This was laid hold of by the
tube, and conveyed by it to the uterus. It is not, however, uni-
versally admitted, that this body is the impregnated ovum ; some
affirming, that it is a sperm similar to that of the male ; and others,
that it is an amorphous substance, which, after successive develop-
ments, becomes the new individual.c Haller exposed the females
of sheep and of other animals to the males on the same day ; and
killed them at different periods after copulation, for the purpose
of detecting the whole series of changes by which the vesicle is
detached from the ovary and conveyed to the uterus. Half an
hour after copulation, one of the vesicles of the ovary appeared to
be prominent ; to have on its convexity a red, bloody spot, and to
be about to break ; in an hour or more, the vesicle gave way,and
its interior seemed bleeding and inflamed. What remained of the
vesicle in the ovary, and appeared to be its envelope, gradually
became inspissated, and converted into a body of a yellowish
colour, to which Haller gave the name corpus lutewm. The cleft,
by which the vesicle escaped, was observable for some time, but,
about the eighth day, it disappeared. On the twelfth day, the
corpus luteum became pale and began to diminish in size. This
itcontinued to do until the end of gestation ; and ultimately became
a small, hard, yellowish or blackish substance, which could al.
ways be distinguished in the ovarium, by the cicatrix left by it.
Its size was greater, the nearer the examination was made to the
period of conception. In a bitch, for example, on the tenth day,
it was half the size of the ovary; yet it proceeded, in that case,
from one vesicle to the other. In multiparous animals, as many
corpora lutea existed as feetuses.

.The experiments of Haller! have been frequently repeated and
with similar results. Magendie,® whose trials were made on
bitches, observed, that the largest vesicles of the ovary were greatly
augmented in size, thirty hours after copulation ; and that thetissue
of the ovary, surrounding them, had acquired greater consistence,
had changed colour, and become of a yellowish-gray. This part

s+ De Formatione Pulli in Ovo, Lond. 1673 ; and De Ovo Incubato, Lond. 1686
b Istoria della Generazione dell'Uomo, Discorsi Academ. iv. Venez. 1722-1726,
¢ Adelon, Physiologie de 'Homme, iv. 74. 3
d Element. Physiologiz, xxix. * Précis de Physiologie, edit. citat. ii. 534.
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was the corpus Iuteum. Tt, as well as the vesicles, increased for
the next three or four days; and seemed to contain, in its areole,
a white, opaque fluid, similar to milk. The vesicles now succes-
sively ruptured the external coat of the ovary, and passed to the
surface of the organ, still adhering to it, however, by one side.
Their size was sometimes that of a common hazlenut, but no germ
was perceptible in them, The surface was smooth, and the inte-
rior filled with fluid. Whilst they were passing to the uterus, the
corpus luteum remained in the ovary, and underwent the changes
referred to by Haller. Insimilar experiments, instituted by MM.
Prévost and Dumas,* no change was perceptible in the ovary dur-
ing the first day after fecundation ; but, on the second day,seve-
ral vesicles enlarged, and continued to do so for the next four or
five days, so that from being two or three millimétres in diameter,
they attained a diameter of eight. From the sixth to the eighth
day, the vesicles burst, and allowed an ovule to emerge, which
often escaped observation, owing to its not being more than half
a millimétre in diameter, but was clearly seen by MM. Pré-
vost and Dumas by the aid of the microscope.* This part they
term ovule, in contradistinetion to that developed in the ovary,
which they call vesicle. The latter has the appearance, at its sur-
face, of a bloody cleft, into which a probe may be passed ; and in
this way it can be shown, that the vesicle has an interior cavity,
which is the void space left by the ovule after its escape from the
ovarium into the Fallopian tube. On the eighth day, in the bitch,
the ovule passes into the uterus.  All the ovules do not, however,
enter that cavity at thesametime ;—an interval of threeor fourdays
sometimes occurring between them. 'When they attain the uterus,
they are at first free and floating ; and if examined with a micro-
scope magnifying twelve diameters, they seemto consist of a small
vesicle, filled with an albuminous, transparent fluid. If examined
in water, their upper surface has a mammiform appearance, with
a white spot on the side. This is the eicatricula. These ovules
speedily augment in size, and, on the twellth day, feetuses can be
recognised in them.,

Similar experiments, with like results, have been made by Von
Baer,? Seiler,® and others; and much minute attention has been
paid to the subject by recent histologists, — by Wagner, Barry,
Bischoff and T. W. Jones more especially. The subject, however,
is altogether in a transition state ; and it is difficult to say positive-
ly what is the condition of the ovum from the period post coifum
until it leaves the ovary. After the intercourse of the sexes, an
increased flow of blood takes place to the ovaries; the vascular
membrane of the Graafian vesicle enlarges; the granules, mingled

s Annales des Sciences Naturelles, iii. 135.
¢ De Ovi Mammalium, &ec. Epist. Lips. 1827,
¢ Das Ei und Die Gebiirmutter des Menschen, Dresd. 1832 ; Burdach’s Physiologie

als Erfahrungswissenschaft, Th. ii. Leipz. 1828; and Purkinje, art. Ei, in Encyclop. -
Warterb. der Medicin. Wissensch, x. 107, Berlin, 1834,
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with its contents, become greatly developed, and changed; and
thickening and general increase of its walls, particularly of the
base and sides supervene; the ovum and other contents of the
follicle are by this pressed forwards, or against that aspect of the
follicle, which is in contact with the peritoneum, and which now
becomes thinner and thinner, and finally bursts, so that the ovum
escapes, and a cavity is left in the ovary, which is soon obliterated
by the growth on all sides of the inner membrane of the follicle ;
a reddish, fleshy-looking mass sprouts from the walls towards the
shrinking cavity, and the rent by which the ovum had escaped is
finally closed. The follicle, thus altered, constitutes the corpus
luteum —to be described presently. Such is the desgription of
Wagner.®

From the above facts, then, we may conclude, that the sperm
excites the vesicles in the ovaries to development ; that the ova,
within the germinal part, burst their covering, are laid hold of by
the Fallopian tube, and conveyed to the uterus, where they re-
main during the period of gestation. "

In the passage of the ova along the Fallopian tube it has gene-
rally been believed that they experience but little change. They
carry off, according to Wagner,” a small portion of the granular
stratum of the vesicle with them, which appears hanging to them
at first as an irregular, ragged discoidal appendage ; but this is
soon detached. The ovum gains a little in size ; but there is still
no trace of any special spot where the embryo arises. It would
seem, however, from the researches of British embryologists, that
the outer membrane of the ovum, which it acquired in the ovary,
becomes swoln with moisture in the tube, and assumes the ap-
pearance of a thick, gelatinous-looking membrane — the proper
chorion ; and by and by, the zona pellucida having disappeared, the
newly-formed chorion comes to be the only investment of the yolk.t
All the observations on the ovum in the Fallopian tubes have,
however, been made on animals. Of the human ovum whilst in
these tubes, nothing is known.d '

The exact time, required by the ovum or ova to make their way
into the nterus, has not been accurately deterinined. Cruikshanke
found, that in rabbits forty-eight hours were necessary. Haigh-
ton' divided one of the Fallopian tubes in a rabbit ; and, having
exposed the animal to the male, he observed that gestation occurred
ouly on the sound side. On making this section after copulation
he found, that if it were executed within the two first Lra]rs, the
descent of the ovules was prevented ; but if it were delayed for
sixty hours, the ovules had passed through the tube and were in
the cavity of the uterus. A case, too, is quoted by writers on

» Elements of Physiology, translated by R. Willis, p. 136, Lond. 1

® R. Willis, Ibid, p. 138, T p.Eﬁ'g.

4 T, _W. Jones, Brit. and For. Med. Rev., Oct. 1843, p. 542,

¢ Philosoph. I'ransactions, for 1797, ! Ibid. lxxxvii. 304
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with a pair of new corsets, and other articles of dress which she
had purchased. In the evening she got one of the maid-servants
to assist her in trying on the corsets. In the act of lacing them, she
complained of considerable general indisposition, which disappeared
on taking a little brandy. Next day, she was much indisposed.
This was attributed to the catamenia not having made their ap-
pearance, 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 138th, she had an epileptic fit, followed by deli-
rium, which continued till the 15th, when she expired in the fore-
noon. On making inquiries of her fellow-servants, many circums-
stances 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 had become pregnant on that day, so that, when she
died, she was in the seventh or eighth day of impregnation. Dis-
section 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 no-
ticed, upon the most prominent part of its outer surface, a small
ragged orifice. This induced him to make a longitudinal incision
in a line 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 zigzag
appearamce. The cavity of the uterus was then opened, by mak-
ing an incision through the coats fromn 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 cavity of the
uterns was composed of a beautiful efllorescence of coagulable
lymph resembling the most delicate moss. By attentive exami-
nation, Sir Everard discovered a small, spherical, transparent body
concealed in this efflorescence, 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 ovum 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 after impregnation. Weber and
Von Baer have each recorded a case in which there was an op-
portunity for examining the embryo, probably eight days after a
fecundating copulation ; but no ovum was detected either in the
uterus or tubes.

On comparing the degree of advancement of the feetus in the
ovum, described by different observers, with that of the feetus in
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tiguous parts of the ovary. ¢ In every other respect,” says Dr.
Blundell, ¢ in colour and form, and the eavity which they contain,
their appearance is perfectly natural, indeed, so much so, that I
occasionally circulate them in the class-room, as accurate specimens
of the luteum upon the small scale.”” Mr. Stanley® confirms the
fact of the corpora lutea of virgins being of a smaller size than
those that are the consequences of impregnation; and Dr. Mont-
gomery® says, that he has seen many of these virgin corpora lutea,
% as they are unhappily called,” and has preserved several speci-
mens of them, but not in any instance, did they present what he
would regard as even an approach to the assemblage of charac-
ters belonging to the true corpus luteum, —the result of impreg-
nation ; from which, according to him, they differ in the following
particulars: — 1. There is no prominence or enlargement of the
ovary over them. 2. The external cicatrix is almost always
wanting. 8. There are often several of them found in both ova-
ries, especially in subjects who have died of tubercular diseases,
such as phthisis, in which case they
appear to be merely depositions of
tuberele, and are frequently without ,
any discoverable connection with
the Graafian vesicles. 4. They
present no trace whatever of vessels
in their substance, of whichthey are
in fact entirely destitute, and of
course cannot be injected. 5. Their appomeryy " 1+ 0 Hird mont —
texture is sometimes so infirm, that
it seems to be merely the remains of a coagulum, and ate
others appears fibro-cellular, like that of
the internal structure of the ovary; Fig. 230.
but never presents the soft, rich, lo-
bulated, and regularly glandular ap-
pearance, which Hunter meant to ex-
press, when he described them as ¢ ten-
der and friable like glandular flesh.”” 8.
In form they are often triangular, or
square, or of some figure bounded by
straight lines ; and 7. They never pre-
sent, either the central cavity, or the
radiated or stelliform white line, which
results from its closure.®

Figures 229 and 230 represent the
corpus luteum in the third, and at the end
of the ninth mouth, respectively. A L

# Transactions of the Royal College of Physicians of London, vol. vi.

b An Exposition of the Signs and Symploms of Pregnancy, &e., p. 245, Lond. 1837,
or Dunglison’s Amer. Med. Lib. Edit.,, Philad. 1839 ; and art. Signs of Pregnasty and
Delivery, in Cyclop. of Pract. Medicine, Lond. 1833,

< See Dr. E. Rigby, System of Midwifery, American Edit, p. 27, Phitad. 1841 ;
and Dr. . Paterson, Edinb. Med. and Surg. Journ. Jan. 1840.
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nected with, sexual intercourse, —
and, when they have fulfilled their
office of forming ova, they are remov-
ed by absorption, whether the ova
be fecundated or not.

Figures, 231, a and &, afford an
externaland internal view of a human
ovary, that did not contain the ovum,
from which a child had been deve-
loped. It was taken immediately
after the child was born. The corpus
luteum is nearly of the full size. «
and &, Fig. 232, afford an external
and internal view of the ovarinm,in
which the impregnated ovum had
been formed. The latter figure ex-
hibits how much the corpus luteum
had been broken down. In it we
see a new corpus luteum forming.

From all these facts, then, we are
perhaps justified in concluding with
Sir Everard Home,* and Messrs,
Blundell, Saumarez,® Cuvier, and
others,® that something resembling
a corpus luteum may be produced
independently even of sexual inter-
eourse, by the mere excitement of
high carnal desire, during which it
ig probable, that the digitated ex-
tremity of the Fallopian tube em-
braces the ovary, a vesicle bursts
its covering, and a yellow body
remains. The ovule is conveyed
along the tube into the uterus, but,
being infecund, it undergoes no far-
ther development there ; so that unimpregnated ova may, under
such circumstances, be discharged, as we observe in the oviparous
animal.

‘When pregnancy is over, the corpus luteum gradually diminishes
in size and disappears. Dr. Montgomery remarks, that the ex-
act period of its total disappearance he is unable to state, but
art. Eierstock, in Encycl. Warterb. der Medicin, Wissensch. x. 193, Berl. 1834, See
also, Weber's Hildebrandt’s Handbuch der Anatomie, iv. 464, Braunschweig, 1832,

3 Op. eit. iii. 304.

b A New System of Physiology, i. 337; see Granville’s Graphic Ilustrations of
Abortion, part vi. Lond. 1834 ; and Dr. Allen Thomson, in art. Generation, Cyclop.
Anat. and Physiol. part. xiii. p. 450, for Feb. 1838,

¢ For a history of the opinions entertained at various times regarding the corpus
luteum, see Dr. Paterson, Edinb. Med. and Surg. Journal, Aprii, 1841, p. 402
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the male or female predominate, so is the embryo male or female.
The ingenuity of this doetrine was most captivating; and it ap-
peared so well adapted for the explanation of many of the pheno-
mena of generation, that it had numerous and respectable votaries.
It accounted for the ecircumstance of procreation being impracti-
cable, until the system had undergone its great development at
puberty.. It explained why excessive indulgence in venery occa-
sions emaciation and exhaustion ; and why, on the other hand, the
castrated animal is disposed to obesity, —the depot having been
removed by the mutilation. The resemblance of the child to one
parent rather than to the other was supposed to be owing to the
one furnishing a greater proportion of organic molecules than the
other ; and as more males than females are born, the eireumstance
was ascribed to the male being usnally stronger, and therefore fur-
nishing a stronger seed, or more of it.

Prior to this hypothesis, Leeuenhoek® had discovered what he
considered to be spermatic animaleules in the semen ; but Buffon
contested their animalcular nature, and regarded them as his vital
particles or organic molecules ; whilst he looked upon the ovarian
vesicle as the capsule that contained the sperm of the female.
The opinions of Buffon were slightly modified by Blumenbach,”
and by Darwin.t The former, like Buffon, divided matter into two
kinds, possessing properties essentially different from each other ; —
the inorganic and the organized ; the latter possessing a peculiar
creative or formative effort, which he called Bildungstrieb
or nisus formativus,— a principle in many respects resembling
gravitation, and endowing every organ,as soon as it acquires
structure, with a wita propria. This force he conceived to preside
over the arrangement of the materials, furnished by the two sexes
in generation. Darwin preferred to the term organic molecules that
of wital germs, which he says are of two kinds, according as they
are secreted or provided by male or female organs, whether ani-
mal or vegetable. In the subdivision, however, of the germs the
term molecule is retained ; but it is limited to those of the female ;
the vital germs or particles, secreted by the female organs of a bud
or flower, or the female particles of an animal, being denominated
by him smelecules with formative propensities ; whilst those secreted
from the male organs are termed fibrils with formative appetencies,
To the fibrils he assigns a higher degree of organization than to
the molecules. Both, however, he asserts, have a propensity or
appetency to form or create, and * they reciprocally stimulate and
embrace each other and instantly coalesce ; and may thus popu-
larly be compared to the double affinities of chemistry.”

Subtile as these hypotheses are, they are open to forcible objec-
tions of which a few only will suffice. The notion of this occult

s Arcana Nature, Lugd. Bat. 1685.
b Ueber den Bildungstrieb, Gotting. 1791 ; Comment. Societat. Gotting. tom. viii. ;

and Eliotson’s Blumenbach's Physiology, 4th edit. p. 490, Lond. 1828,
¢ Zoonomia, Lond. 1796.
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part of a human hair, and that the milt of a cod may contain
15,000,000,000,000,000 of them. The difficulty with the sperma-
tists or animaleulists was to determine the mode in which the ho-
munculus attains the ovary, and effects the work of reproduction.
Whilst some asserted it to be only requisite, that the sperm should
attain the uterus, whither it attracted the ovam from the ovarium ;
‘others imagined, that the animalcule travelled along the Fallopian
tube to the ovary ; entered one of the ovarian vesicles ; shut itself
up there for some time, and then returned into the cavity of the
uterus, to undergo its first development, throngh the medium of
the nutritive substance contained in the vesicle: and a celebrated
pupil of Leeuenhoek even affirmed, that he not only saw these
animalcules under the shape of the tadpole, as they were generally
described, but that he could trace one of them, bursting through
the envelope that retained it, and exhibiting two arms, two legs,a
human head and a heart !*

Although thisdoctrine was extremely captivating, and, for a time,
kept the minds of many eminent philosophers in a state of delusive
enthusiasm ; insomuch that Dr. Thomas Morgan,® in a worl, pub-
lished in 1731, thus expresses himself regarding it : — ¢ That all ge-
neration is from an animaleulum pre-existing in semine maris, is
so evident in fact, and so well confirmed by experience and obser-
vation, that I know of no learned men, who in the least doubt, of
it * it was, subsequently, strongly objected to by many ; and the
great fact on which it rested — the very existence of the spermatic
animaleules — was, and is, strenuously contested. Linnseus® dis-
credited the observations of Leeuznhoek. Verheyen denied the ex-
istence of the animalcules, and nndertook to demonstrate, that the
motion, supposed to be traced in them, was a mere microscopic
delusion : — whilst Needham® and Buffon regarded them as or-
ganic molecules.® Of late years, MM. Prévost and Dumasf have
directed their attention to the subject ; and their investigations, as
on every other topic of physiological inquiry, are worthy of the
deepest regard. The results of their examinations led them to
confirm the existence of these animaleules, and likewise to con-
sider them as the direct agents of fecundation. By means of the
microscope they detected them in all the animals, whose sperm
they examined, and these were numerous, Whether the fluid were’
observed after its excretion by a living animal, or after its death,
in the vas deferens or in the testicle, the animalecules were detected
in it with equal facility, They consider these bodies to be cha-
racteristic of the sperm, as they found them only in that secretion ¢
being wanting in every other humour of the body, even in those

* Adelon, Physiologie de I'Homme, edit. cit. iv. 94,

b Mechanical Practice of Physic, Lond. 1735.

« Bostock’s Physiology, 3d edit. p. 643, London, 1836.

¢ New Microscopical Discoveries, Lond. 17435,

e Haller, Element. Physiologi=, xxvii.

{ Mém. de la Société Physique de Genéve, i. 180, and Annales des Sciences Na-
turelles, tom. i. and ii.
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day are in favour of one of two views. It is maintained by some,
that one of the first effects of conception is to cause the secretion
of a considerable quantity of a sero-albuminous substance from the
inner surface of the uterus; so that the organ becomes filled with
it. At first, when the ovum arrives in the uterns, it falls into the
midst of this secretion, gradually absorbing a part by its outer sur-
face for its nutrition. The remainder is organized into a double
membrane, one corresponding to the uterus, the other adhering to
the ovum. This sero-albuminous substance has been assimilated,
both to the white, with which the eggs of birds become invested
n passing through the oviduet, and to the viscid substance, that en-
velopes the membranous ova of certain reptiles. It is conceived
by some to plug up both the orifices of the Fallopian tubes, and
that of the uterus ; and aceording to Krummacher® and Dutrochet,’
it has been seen extending into the tubes; whilst the remains of
that, which plugged up the os uteri, has been recognised in the
shape of a nipple on the top of the aborted ovum. To this sub-
stance, Breschet® has given the name Hydropérione. By others,
it is held, that the decidua is slightly organized even prior to the
arrival of the ovum, lining the whole of the cavity and being de-
wvoid of apertures ; so that when the ovum passes along the tube
and attains the cornu of the uterus, it pushes the decidua before it;
the part so pushed f{orwards constituting the funica decidua reflexa
or ovuline, and enveloping the whole of the ovum except at the
part where the decidua leaves the uterus to bereflected over it.
This is the seat of the futnre plucenfa. Such is the opinion of
Velpean,” Wagner,® and others. An objection to it, however, is
the difficulty of so small a body pushing the decidua before it ; and a
still stronger is the assertion of Professor Sharpey, that the structure
of the decidua and of the decidua reflexa is different.” Hence, it
has been thought more probable, that the latter is almost entirely
a new production, the growth of which is simultaneous with the
enlargement of the ovum, and that the decidua vera has no more
share in its formation, than as supplying, through its vessels, the
necessary materials.® At the point of reflection of the decidua re-
flexa, there is a thick stratum of a substance precisely similar to
the decidua reflexa, which attaches the ovum to the side of the
uterus,and which blends intimately on the outer side of the reflex

* Diss. Sistens Observationes quasd. Anatom. circa Velamenta Ovi humani. Duisb.
1790.

b Mém. de la Société Médicale d'Emulation, viii. P, i. 1817,

¢ Etades Anatomiques, Physiologiques, et Pathologiques, de I'(Euaf dans I'Espéce
Humaine, &ec., Paris, 1832,

4 Traité Elémentaire de 1'Art des Accouchemens, i. 231, Paris, 1829, or Prof.
Meigs's translation, 2d edit. 246, Philad. 1838 ; also, Velpeau, Embryologie ou Ovo-
logie Humaine, Paris, 1833 ; or a copious Analysis of the same, by the author, in Amer.
Journ. Med. Sciences, Aug, 1834, p. 389,

e Op. citat. p. 188, { Miiller, op. cit.

¢ Carpenter, Homan Physiology, § 748, Lond. 1842,
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face, which is so consistent, that it may be almost lifted off the
urize by raising it by one of its edges. To this pellicle the name
kiesiein, or more properly kyestein, hasbeen given. It is whitish,
opalescent, slightly granular, and may be compared to the fatty
substance, which swims on the surface of soups, after they have
been allowed to cool. When examined by the microscope, it has
the aspect of a gelatinous mass without determinate form : at times,
cubical crystals are observed in it, but this appearance is only seen
when it has stood for a long time, and may be esteemed foreign to
it. The kiestein remains on the surface for several days; the
urine then becomes turbid, and small opaque masses become de-
tached from the kiestein and fall to the bottom of the fluid ; the
pellicle then soon becomes destroyed. Various experiments have
been made on this matter by Nauche,®* Eguisier,? Dr. Golding Bird,*
Mr. Letheby,? Dr. Stark,* and the author’s friend Dr. E. K. Kane,f of
Philadelphia, now physician to the Chinese Embassy ; and, at the
author’s request, by Drs. McPheeters and Perry ® resident physi-
cians at the Philadelphia Hospital. They show, that when taken
in conjunction with other phenomena, the appearance of the
kiestein is certainly a great aid in the diagnosis of pregnancy.
Mr. Letheby found unquestionable evidence of kiestein in 48 out
of 50 cases between the 2d and 9th month of utero-gestation, and
was unable to account for its absence in the two exceptions. The
result of Dr. Kane’s observations, which the author had an oppor-
tunity of examining from time to time, and for the accuracy of
which he can vouch, was deduced by Dr. Kane as follows. First.
Kiestein is not peculiar to pregnancy, but may occur whenever the
lacteal elements are secreted without a free discharge from the
mamma. Secondly. Although it is sometimes obscurely deve-
loped and oceasionally simulated by other pellicles, it is generally
distinguishable from all others. Thirdly. Where pregnancy is
possible, the exhibition of a elearly defined kiestenic pellicle is one
of the least equivocal proofs of that condition ; and Fourthly. When
this pellicle is not found in the more advaunced stages of supposed
pregnaney, the probabilities, if the female be otherwise healthy,
are as 20 to 1 (81 to 4) that the prognosis is incorrect. The author
has distinctly noticed in some of the cases the cheesy odour of
kiestenic urine desecribed by Dr. Bird.

Along with the above signs, the uterus gradually enlarges; and,
about the end of the fourth calendar monthor the eighteenth week,
sooner or later, guickening, as it is usually but erroneously termed,
takes place, or the motion of the child is first felt. Prior to this,
— from the moment, indeed, of a fecundating copulation, — the

a La Lancette Frangaise, and Lond. Lancet, No. elxvii, p. 675.

v La Lancette Frangaise, Février 21, 1839. See, also, L'Experience, Juillet 25,
1839, ¢ Guy's Hospital Reports, April, 1840.

4 lL.ond. Med Gazette, Dec. 24, 1841,

® Edinb, Med. and Surg. Journal, Jan. 1842,

r American Journal of the Med. Sciences, p. 37, Philad, 1542,

& Amer. Med. Intelligencer, March 15, 1841, p. 369,
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veins of the legs ; transudation of the serous part of the blood into
the cellular tissue, so as to cause considerable swelling of the
feet and ankles; numbness or pricking of the lower limbs, and
the most violent cramps, especially when the female is in the re-
cumbent posture, so that she may be compelled to rise suddenly
from bed several times in the course of the night. The same pres-
sure exerted on the bladder and rectum, especially during the
latter months, brings on a perpetual desire to evacuate the con-
tents of these reservoirs.*

h. Duration of Preznancy.—The duration of human pregnancy
has given rise to much discussion amongst medico-legal and obste-
trical writers; and opinions still fluctuate largely. In the years
18256, a case occurred before the House of Lords, which exhibits
this discordance in a striking point of view. It was the Gardner
Peerage cause, in which the principal accoucheurs of the British
metropolis were examined, —including Sir Charles M. Clarke,
Drs. Blegborough, D. Davis, A. B. Granville, Conquest, Merri-
man, Hopkins, Blundell, and°Power. Of seventeen medical gen-
tlemen, who gave evidence, five maintained the opinion, that the
period of human utero-gestation is united to about nine calendar
months, — from thirty-nine to forty weeks, or from two hundred
and seventy to two hundred and eighty days,—and of course
considered it to be an impossibility, that the claimant could have’
been the product of a three hundred and eleven days gestation.
On the other side, of twelve medical gentlemen, all of whom ap-
peared to agree that nine calendar months is the usual term of
utero-gestation, most of them maintained the possibility, that preg-
naney might be protracted to nine and a half, ten, or even eleven

" calendar months, and were, of course, in favour of the claimant

in the cause.

The difficulty, which arises in fixing upon the precise term, is
owing to the impracticability, in ordinary cases, of detecting the
time of conception. The sensations of the female are most fal-
lacious guides; and accordingly, as has been previously remarked,
she is usually in the habit of reckoning from ten days after the
disappearance of the catamenia; but it is manifest, that impreg-
nation might have taken place on the very day after their cessa-
tion, or not until a day prior to the subsequent period ; so that in
this way, an error of at least ten days might oceur in the esti-
mate ; and again, it does not always happen, that the menstrua-
tion, immediately succeeding, is arrested. The period of quicken-
ing, which generally happens about the eighteenth week of utero-~
gestation, does not afford us more positive evidence, seeing that it
is liable to vary ; being experienced by some females much ear-

s See, on the Signs of Pregnancy, Dr. T. R. Beck, Amer. Journ. of the Medical

Sciences, Jan. 1843, p. 112,

b The Medical Evidence, relative to the Duration of Human Pregnancy, as given
before a Committee of the House of Lords, in 1825 and 1826, with notes, by Robert
Lyall, M.D. Lond. 1826, See, also, Beck’s Med. Jurisprudence, 6th edit. i. 477,
Philad. 1838,
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to a particular bull belonging to him, carried their calves about four
days longer than cows in calf to any other bull; — the average
period of gestation being in them 2904 days,

In a case detailed by Dr. Dewees,* an opportunity occurred for
dating with precision the time of fecundation. The case is like-
wise interesting in another respect, as demonstrating, that fecunda-
tion does not necessarily arrest the succeeding catamenial discharge.
The husband of a lady, who was obliged to absent himself many -
months, in consequence of the embarrassment of his affairs, return-
ed one night clandestinely ; his visit being known only to his wife,
her mother, and Dr. Dewees himself. The lady was, at the time,
within a week of her menstrual period ; and, as the catamenia ap-
peared as usual, she was induced to hope, that she had -es::.‘:ap&d
impregnation. Her catamenia did not, however, make their ap-
pearance at the next period ; the ordinary signs of pregnancy
supervened ; and in nine months and thirteen days, or in two
hundred and ninety-three days from the visit of the husband, she
was delivered.® In his evidence before the House of Peers, in the
case before alluded to, Dr. Granville stated his opinion, that the
usual term of utero-gestation is as we have given it; but he, at
the same time, detailed the case of his own lady, ip whom it had
been largely protracted. Mrs. Granville passed her menstrual
period on the 7th of April, and on the 15th of August following
she quickened ; — that is, four months and six or seven days after-
wards. In the early part of the first week in January, her con-
finement was expected, and a medical friend desired to hold him-
self in readiness to attend. Labour pains came on at this time,
but soon passed away ; and Mrs. G. went on till the 7th of Fe-
broary, when labour took place, and the delivery was speedy. The
child was larger and stronger than usual, and was counsidered by
Dr. Granville,—as well as by Dr. A. T. Thomson, Professor
of Materia Medica in the University of London,—to be a ten
months’ child. Now, if, in this case, we calculate, that conception
occurred only the day before the interruption of menstruation,
three hundred and six days must have elapsed between impregna-
tion and birth ; and if we take the middle period between the last
menstruation and the interruption, the interval must have been
three hundred and sixteen, or three hundred and eighteen days.

The limit, to which the protraction of pregnancy may possibly
extend, cannot be assigned. It is not probable, however, that it
ever varies largely from the ordinary period. The University of
Heidelberg allowed the legitimacy of a child, born at the expira-
tion of thirteen months from the date of the last connubial inter-
course; and a case was decided by the Supreme Court of Friesland,
by which a child was admitted to the succession, although 1t was

* A Compendious System of Midwifery, 7th Edit. Philad, 1835.

b Sce a case of protracted gestation communicated by Dr. James R. Manley to Dr.
T. R. Beck, in Amer. Journ. of the Medical Sciences, Jan. 1831, p. 59 ; and the case
of Innes v. Innes, cited by Dr, Beck, in Amer. Journal of the Medical Sciences, July,
1841, p. 235, See, also, Dr, W. A. Guy, Principles of Forensic Medicine, part L
p- 167, Lond, 1843,
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other instinetive operations of the living machine. Yet although
this is generally admitted, the discussion of the subject occupies @
considerable space in the works of some obstetrical writers Our
knowledge appears to be limited to the fact, that wheu the feetus
has undergone a certain degree of development, and the uterus a
corresponding distension, its contractility is called into action, and
the uterine contents are beautifully and systematically expelled.
Nor can we always fix upon the degree of distension, that shall
give occasion to the exertion of thiscontractile power. Sometimes,
it will supervene after a few months of utero-gestation so as to pro-
duce abortion ; at other times, it happens when the feetus is just
viable ; and at others, again, and in the generality of cases, 1t is
not elicited until the full period. In cases of twins, the uterus will
admit of still greater distension before its contractility is aroused.

In regard to the action of the muscles specially concerned in
the process, it would seem, that the diaphragm and abdominal
muscles are excited to action through an excitor influence con-
veyed from the uterns to the spinal cord ; whilst the contractions of
the uterus take place independently of all connection with the ner-
vous centres, — like the peristole of the iutestines, and the systole
of the ventricles of the heart. The feetus has been observed to be
expelled after the cessation of the respiratory movements of the
mother. This,as has been suggested,® has probably occurred i col=
sequence of the uterine fibres retaining their power of contraction
longer than those of the muscles supplied by the cerebro-spinalnerves.

A day or two pre-
ceding labour, a dis- Fig. 243.

" charge is occasionally :
observed from the va-
gina of a mucous fluid
more or less streaked
with bloed. This is
termed the show, be-
cause it indicates the
commencement  of
some dilatation of the
neck, or mouth of the
womb,—the forerun-
ner of labour or tra-
vail. The external
organs, at the same
time, become tumid
and flabby. The ori-
fiee of the uterus, if
an examination be
made, is perceived to
be enlarging ; and its
edges are thiuner. Natural Labour.

Along with this,slight :
s Dewees, Comp. of Midwifery, ® Carpenter, Human Physiol. p. 153, Lond. 1842,
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tion of which are characteristic of the human species. Instances
are, however, on record of three or more distinct mamms in the
same individual.® Two such cases are described by Dr. G. C. M.
Roberts, of Baltimore.! At times, two nipples are met with on one
breast. Three cases of the kind are given by Tiedemann, and one
recently, by Dr. Chowne.® ‘'In some instances, the supernumerary
breasts have been on other parts of the body.4

Each breast contains a mammary gland, surrounded by the fat
of the breast, and resting on the pectoralis major muscle. It is
formed of several lobes, united by a somewhat dense cellular tissue,
and consisting of smaller lobules, which
seem, again, composed of round granula- Fig. 248,
tions, of a rosy-white colour, and of about
the size of a poppy seed. These granula
or acini, according to Reil,® cannot be dis-
tinguished in the mamma of the virgin.
The glandular grannla give origin to the
excretory ducts, called fubuli lactiferi or
galactophori, which are tortuous, extensible, [}l‘rm|r_m_n¢t-1|;|m1mt'mitkr:i|;n]tl:.
and transparent. These enlarge and unite f:;fiﬂ::“ﬂ“(ﬁﬂj,ﬂf;‘éﬁépé;'
with each other, so that those of each lobe
remain distinet from, and have no communiecation with, the ducts
of any other lobe. All these finally terminate in sinuses, or reser-
voirs, near the base of the nipple, which are fifteen or eighteen in
number, and open on the nipple, without having communication
with each other. '

The size and shape of the breast are chiefly caused by the cellu-
lar tissue in which the mammary gland is situate : this is covered
by a thin layer of skin, which is extremely soft and delicate, and
devoid of folds. In the middle of the breast is the tubercle, called
the nipple, mammella, or teat,— a prominence consisting of an erec-
tile spongy tissue, differing in colour from the rest of the breast.

The nipples do not project directly {orwards, but forwards and
outwards, for wise purposes, which have been thus depicted by
Sir Astley Cooper :f — « The natural obliquity of the mammella or
nipple forwards and outwards, with a slight turn of the nipple up-
wards, is one of the most beautiful provisions in nature both for
the mother and her child. To the mother, because the child rests
upon her arm and lap, in the most convenient position for sucking ;

a Dr, Robt. Lee, London Medical Gazette, Jan. 20, 1838 ; Medico-Chirurg. Transact.
vol: xxi., Lond. 1838 ; and Mr. Thursfield, Lond. Med. Gaz. March 3, 1428, p. 898.

v Baltimore Medical and Surgical Journal, ii. 497, Baltimore, 1834.

¢ Lond. Lancet, July 2, 1842, p. 465.

4 Art. Cas Rares, in Diction. des Sciences Medicales; Journal de Physiologie, par
Magendie, Janv. 1827 ; Hedenus, art. Brust (weibliche,) in Encyclop. Wirterbuch der
Medicin. Wissenschaft. vi. 352, Berlin, 1832 ; art. Brustwarze, ibid. p. 406 ; Davis’s
Principles and Practice of Obstetric Medicine, ii. 777, Lond. 1836 ; Petrequin, in
Gazette Médicale de Paris, No. xiii. Avril 1, 1837 ; and Chowne, op. cit.

= Schlemm, art. Briiste, in Encyclop. Warterb. der Medicin. Wissenschalft. vi. 333,
Berlin, 1831.

t On the Anatomy of the Breast, p. 12, London, 1840.
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account of a woman, at the age of sixty-eight, who had not borne
a child for more than twenty years, and who nursed her grand-
children, one after another.®  Professor Hall, of the University of
Maryland, related to the author the case of a widow, aged fifty,
whom he saw giving suck to one of her grandchildren, although
she had not had a child of her own for twenty years previously.
The secretion of milk was solicited by putting the child to her
breast during the night, whilst weaning it. Dr. Francis, of New
York, describes the case of a lady, who, fourteen years previously,
was delivered of a healthy child after a natural labour. ¢ Since
that period,” he remarks, “ her breasts have regularly secreted
milk in great abundance, so that, to use her own language, she
could at all times easily perform the office of a nurse :** and Dr. Ken-
nedy,” of Ashby-de la Zouch, has described the case of a woman,
who menstruated during lactation, suckled children uninterruptedly
through the full course of forty-seven years, and, in her eighty-
first year, had a moderate, but regular supply of milk, which was
rich, and sweet, and did not differ from that yielded by young and
healthy mothers. In a note, with which the author has been
favoured by Dr. Samuel Jackson — formerly of Northumberland
county, Pa., now of Philadelphia —a case is deseribed, of a
lady, certainky above sixty-five years of age, who nursed one of
her daughter’s twins. She had not borne a child for many years,
and was suddenly endowed with a full flow of milk. A lady of
Northumberland observed to Dr. Jackson, ¢ that she could not but
admire the beautiful fulness and contour of her bosom.”” Dr.
Richard Clarke,? of Union Town, South Alabama, gives the case
of a lady, who had never borne a child, and who was requested
to take charge of an infant, during the illness of its mother. In the
course of the night, the infant became restless and fretful, and the
lady — to quiet it — put her nipple into its mouth. This was done
from time to time, until the milk began to flow. An interesting
fact, connected with this case was, that some time afterwards she
conceived, and at the expiration of the usual term was delivered
of a fine child. Dr. Clarke refers to other cases, which would ap-
pear to show, in another form, the intimate and mysterious sym-
pathy that exists betwéen the mamme and the uterns. But these,
and cases of a similar nature, of which there are many on record,*
do not possess the same singularity as those of the function being
executed by the male. Yet we have the most unquestionable
authority in favour of the occurrence of such instances, A Bishop
of Corl! relates the case of a man who suckled his child after the

* See a similar case, by Mr, Temple, in North of England Med. and Surg. Journal,
1, 230. ¥ Medico-Chirnrgical Review for July, 1832,

© A similar case is given by Audubert, in Journal de la Société de Medecine,
Pmtéqgtm de Montpellier ; and Encyclographie des Sciences Medicales, Février, 1841,
e 299,

* Dunglison's American Medical Intelligencer, April 16, 1838, p. 19.

¢ Elliotson’s Blumenbach, 4th edit. p. 509, Lond, 1828, ¢ Philos. Trans. xli. 813,
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ments ; but the adhesion is feeble, except at the placenta and um-
bilical cord. In the course of gestation, this membrane becomes
thicker and tougher; and, at the full period, it is more tenacious
than the chorion, elastic, semitransparent and of a whitish colour.
Like the chorion, it covers the feetal surface of the placenta, enve-
lopes the umbilical cord, passes to the umbilicus of the feetus, and
commingles there with the skin.*

It has been a question, whether the amnion be supplied with
bloodvessels. Velpeau denies it: Haller and others have main-
tained the affirmative. Haller asserts, that he saw a branch of the
umbilical artery creeping upon it. The fact of the existence of a
fluid within it, which is presumed to be secreted by it, would also
greatly favour the affirmative. But, admitting that it is supplied
with bloodvessels, a difference has existed with regard to the
source whence they proceed ; and anatomical investigation has not
succeeded in dispelling it. Monro affirms, that on injecting warm
water into the umbilical arteries of the feetus, the water oozed
. from the surface of the amnion. Wrisberg asserts, that he noticed
the injection to stop between the chorion and amnion ; and Chaus-
sier obtained the same results as Monro, by injecting the vessels
of the mother.

The amnion contains a serous fluid, the quantity of which is in
an inverse ratio to the size of the new being; so that its weight
may be several drachms, when that of the feetus is only a few
grains. At first, the liguor amnii, — for so it is called, — 1s trans-
parent ; but, at the full period, it has a milky appearance, owing
to floceuli of an albuminous substance held in suspension by it.
It has a saline taste, a spermatic smell, and is viscid and glutinous
to the touch. Vauquelin and Buniva® found it to contain, water,
98:8; albumen, chloride of sodium, soda, phosphate of lime, and
lime, 1-2. That of the cow, according to these gentlemen, con-
tains amniotic acid ; but Prout, Dulong, and Labillardiére and
Lassaigne were not able to detect it. Dr. Rees analysed several
specimens. He found its specific gravity to be about 1-007 or
1008, and its mean composition in two cases at 73 months to be
as follows: water, 986'S; albumen (traces of fatty matter), 2'8;
salts soluble in water, 3-7; albumen from albuminate of soda, 1-6;
salts soluble in alecohol, 3-4 ; lactic acid, urea, 1-7. Total, 1000,
The salts consisted of chloride of sodium, and carbonate of soda,
with traces of alkaline sulphate and phosphate.© Dr. Vogt? analyzed
it at two different periods of pregnaney,at 33 months and 6 months,
and found the constituents to vary as follows:

a Velpean, Embryologie, &c. Paris, 1833.

t Annales de Chimie, tom. xxxiii.; and Memoir, de la Société Médicale d'Emula-
tion, iii. 229,

nl ﬁncell. Lectures on the Physiology’and Pathology of the Blood, April 25, 1840,
P-. o

d¢ Miiller’s Archiv.; and Brit, and For. Med. Review, July, 1838, p. 248,
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The quantity of the liquor amnii varies in different individuals,
and in the same individual at different pregnancies, from four
ounces toas many pints. Occasionally, it exists to such an amount
as to throw obscurity even over the very fact of pregnancy. An
instance of this kind, strongly elucidating the necessity of the most
careful attention on the part of the practitioner in such cases, oc-
eurred in the practice of a respectable London practitioner, —a
friend of the author. The abdomen of a lady had been for some
time enlarging by what was supposed to be abdominal dropsy :
fluctuation was evident, yet the case appeared to be equivocal.
A distingnished accoucheur, and a surgeon of the highest eminence,
were called in consultation, and after examination the latter de-
clared, that * it wasan Augean stable, which nothing but the trocar
could clear out.”” As the lady, however, was even then com-
plaining of intermittent pain, it was deemed advisable to make an
exanination per wvaginem. The os uteri was found dilated and
dilating, and in a few hours after this formidable decision, she was
. delivered of a healthy child, the gush of liquor amnii being enor-
mous. After its discharge, the lady was reduced to the natural
size, and the dropsy, of course, disappeared.

8. The cortical snembrane or cortex ovi is, according to Boer
and Granville,* the one, which is usually regarded as a uterine
production, and denominated the decidua reflexa. It surrounds
the ovule when it deseends into the uterus, and envelopes the
shaggy chorion. This membrane is destined to be absorbed dur-
ing the first months of utero.gestation, so as to expose the next
membrane to the contact of the decidua, with which a connexion
takes place in the part where the placenta is to be formed. In that
part, Boer and Granville consider, that the cortex oviis never
altogether obliterated, but only made thinner; and in process of
time it is converted into a mere pellicle or envelope, which not
only serves to divide the filiform vessels of the chorion into groups
or cotyledons, in order to form the placenta, but also covers those
cotyledons. This Dr. Granville calls the membrana propria.

4, Placenta. — This is a soft, spongy, vascular body, formed at
the surface of the chorion, adherent to the uterus, and connected
with the feetus by the umbilical cord. The placenta is not in ex-
istence during the first days of the embryo state ; but its formation
commences, perhaps, with the arrival of the embryo in the uterus.
In the opinion of some, the flocculi, which are at first spread uni-
formly over the whole external surface of the chorion, gradually
congregate from all parts of the surface into one, uniting with ves-
sels proceeding from the uterus, and traversing the decidua, to
form the placenta ; the decidua disappearing from the uterine sur-
face of the placenta about the middle of pregnancy, so that the
latter comes into immediate contact with the uterus. In the opinion
of others, the placenta is formed by the separation of the layers of
the chorion, and by the development of the different vessels, that

* Graphic Ilustrations of Abortion, part iv. Lond, 1835,




































DEVELOPMENT OF THE OVUM — CHICK IN OVO. ~ 459

undergo changes along with those of the chick and co-operate in
its formation, — as the white, the yolk, and the cieatricula or mole-
cule. The shell is porous, to allow of the absorption of air through
it ; and of the evaporation of a part of the albumen or white. In
the ovarium it is albuminous, but in the cloaca becomes calcareous.
The membrane, membrana testz, that lines the shell, is of a white
colour, and consists of two layers, which separate from each other
at the greater end of the egg, and leave a space filled with air,
owing to the evaporation of the white and the absorption of air.
This space is larger the older the egg, and is called the jfolliculus
aéris or air-chamber. The albumen or white does not exist
whilst the egg is attached to the ovary. It is deposited between
the yollc and the shell, as the egg passes through the oviduct.  Of
the white there are two distinet kinds ; — the outermost, thin and
fluid, which evaporates in part, and is less abundant in the old
than in the fresh laid egg, and another, situate within the last,
which is much denser, and only touches the shell at the smaller
extremity of the egg by a prolongation of its substance, which has
been called the liga-

ment of the white. Fig. 255.

The yolk or yolk-ball,
witellus, seems to be at
first sight a semifluid
mass without organi-
zation ; but on closer
examination, it 1is
found to consist of a
volk-bag, two epider-
mic membranes, which
envelope it as well as
the cicatricula or mole
cule. Two prolonga
tions of these mem-
branes, knotty, and
terminating in a floe-
culent extremity in the
albumen, called cha-
laze or poles, are at-
tached tothe two ends
of the egg and thus
suspend it. It is also
surrounded by a pro-
per membrane; and
lastly, under the epi- i} -
dermic coats of the y :
]rnlk, and upon jtg Ovarium of the laying Hen : natural size. The Ova at differ-

ant stages of increment.—{(Sir E. Home.)
proper coat lies the '
cicatricula, macula, tread of the cock, or gelatinous molecule from
which the futare embryo is to be formed. Tt is found before the
yolk leaves the ovarium.
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oviduet, he gave it the name “ germinal vesicle.”” The granular
membrane, — its thickened portion, the so called cicatricula, — and
the germinal vesicle, constitute those parts of the ovam, which
pass immediately into the original foundation of the embryo, the
blastoderma or * germinal membrane.”

When the egg leaves the ovarium, (Fig. 255,) the ovarial
yolk-bag gives way at the median line,and the yolk drops into the
commencement of the oviduet. The yolk-bags are exceedingly
vascular, the outer membrane of the yolk being connected to them
by vessels and fasciculi of fibres, but being readily separable from
them. During the first hours of incubation no change is percepti-
ble in the egg, but, about the seventh, the molecule is evidently
enlarged, and a membrane, containing a fluid substance, is obser-
vable. This membrane is the Amnion, Colliguamentum, Saccu-
lus Colliguamenti, Nidus pulli, JAreola pellucida Wolffii, trans-

nt pellucid area. At this time, a white line is perceptible in
the molecule, which is the rudimental feetus ; and, even at this
early period, according to Sir Everard Home,* the brain and spinal
‘marrow can be detected. The areola has extended itself; and the
surface, beyond the line which formed its boundary, has acquired
the consistence of a membrane, and has also a distinet line by which
it is circumseribed. This Sir Everard calls the outer areola. In the
space between these two areole are distinct dots of an oily matter.

In twelve hours the rudiments of
the brain are more distinet, as well Fig. 258.
as those of the spinal marrow. A :
dark line or primitive trace or
sireakr may now be discovered in
the cicatricula towards the centre of
the transparent area, lying in the
transverse axis of the egg, and
swollen at the extremity, which lies
to the left when the smaller end of
the egg is turned from us. The
larger extremity indicates the place
where the head is afterwards form-
ed, and occupies nearly the centre
of the transparent area. As incu-
bation proceeds, the whole cicatri-
cula expands: towards the twelfth
or fourteenth hour the germinal
membrane divides into two layers Sund ,
of g!‘ﬂnﬂlﬁs, the uppermﬂst. bEng {Hﬁtﬁ::: hours after Incubation—
entitled the serous or animal layer ; the lower the mucous or vege-
Thomson, art. Generation, in Cyclopzd. of Anatomy and Physiology, Feb. 1838, part
xiil. p. 452; Burdach, Physiologie als Erfahrungswissenschaft, 2te Auflage, i. 87, Leipz.
1835 ; Mr. Thomas Wharton Jones, on the First Changes in the Ova of the Mammi-
fera, in Philos, Transact. part ii. for 1837, p. 339; und Dr. Martin Barry, Philosoph.

Transact. 1838, pp. 301, 341 ; 1839, p. 307, and 1839-40,
* Lectures on' Comparative Anatomy, iii. 426.
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‘do not unite, there being a small space on one side, which renders
tl}e mrr:lff incomplete. This Sir Everard Home calls the areolar
eirculalion.

In three days, the outer areola has extended itself over one-third
of the circumference of the yolk, carrying the marginal arteries
along with it to the outer edge, but diminished in size. The brain
is much enlarged ; the cerebellum being yet the larger of the two.
The spinal marrow and its nerves are most distinctly formed ; and
the eye appears to want only the pigmentum nigrum. The right
ventricle of the heart contains
red blood ; the arteries can be Fig. 259.
traced to the head ; the rudiments
of the wings and legs are formed,
and the vesicle is farther en-
larged, but its vessels do not carry
red blood. It has forced its way
through the external covering of
the yolk, and opened a commu-
nication through this slit, by
which a part of the albumen is
admitted to mix itself with the
yolk, and gives it a more oval -
form. At this period, the em-
bryo is generally found to have
changed its position and to be
wholly turned on the left side.

In four days, the vesicle is more
enlarged, and more vascular, its
vessels containing red blood. The Ege opened three days after Incubation.—(Sir
optic nerve and pigmentum ni- Fe i)

um of the eyeare visible. The outerareola extends half over the
yolk, with which a larger portion of the white is now mixed.

In five days, the vesicle has acquired a greal size and become
exceedingly vascular; the yolk, too, has become thinner, in con-
sequence of its admixture with more of the albumen.

In six days, the vascular membrane of the areola has extended
farther over the yolk. The vesicle, at this time, has suddenly
expanded itself in the form of a double night-cap over the yolk,
and its coverings are beginning to inclose the embryo, the outer-
most layer being termed the chorion, the innermost the middle
membrane. The amnion contains a fluid in which the embryo is
suspended by the vessels of the vesicular membrane. The brain
has become enlarged so as to equal insize the body of the embryo.
Its vessels are distinctly seen. The two eyes equal the whole
brain insize. The parietes of the thorax and abdomen have begun
to form ; and the wings and legs are nearly completed, as well as
the bill. At this period muscular action has been noticed.

In seven days, the vesicle —having extended over the embryo,

~ — has begun to inclose the areolar covering of the yolk, and a
pulsation is distinetly seen in the trunk that supplies the vesicular
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bag with blood. The pulsations were, in one case, seventy-nine
in a minute, whilst the embryo was kept in a temperature of 105%;.
but when the temperature was diminished, they ceased, and when
again raised to the same point, they were reproduced. The mus-
cles of the limbs now move with vigour. . :
In eight days, the anastomosing branches of the vesicular ciren-
lation have a strong pulsation. '
In nine days, the vesicle has nearly inclosed the yolk.
' In ten days, no portion of the yolk
Fig. 260, is observable on the outside of the
= vesicle. The embryo being taken
out of the amnion, — now become
full of water,— the thorax is found
to be completely formed, and the
roots of the feathers very distinct.
The contents of the egg, during
L2 @l the formation of the embryo, be-
L &/| come much diminished in quantity,
7| and the void space is gradually
occupied by a gas, which was ex-
amined by Mr. Hatchett, and found
to be atmospheric air deposited at
the great end of the egg between
the layers of the membrane lining
the shell. Even prior to incuba-
tion, there is always a small por-
Egg five days afler Tucubation. —(Sir E. Home,) ti0n of air in this place which is
supposed to be emploved in aérat-
ing the blood, from the time of its first acquiring a red colour, till
superseded in that office by the
Fig. 261, external air acting through the
- egg-shell upon the blood in the
vessels of the vesicular membrane,
with which it is lined. '
Between the period of fourteen
and eighteen days, the volk be-
comes completely inclosed by the
areolar membrane; and, at the
expiration of the latter period, the
greater part of the yolk is drawn
into the body, as in Fig, 263. At
twenty days, the chick is com-
pletely formed, the yolk is entirely
drawn in, and only portions of the
membrane belonging tg the vesicle
are seen externally. The yolk-
bag has a narrow tube, ductus vi-
.z tellarius, duetus vitelli intestinalis
Egg ten days after Incubation.—(Sir E. Home.) SEU @pophysis, half an inch long,
connecting it with the intestine,
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and weight of the feetus at different periods of intra-uterine exist-
ence, as deduced by Dr. Beck® from variousobservers, and as given
by Maygrier® on his own authority, and by Dr. Granville® as the.
averages of minute and accurate observations made by Autenrieth,
Simmering, Bichat, Pockels, Carus, &c., confirmed by his own ob-
servations made on several early ova,and many feetuses examined °
in the course of seventeen years’ obstetrical practice. It is proper
to remark, that the Paris pound, poids de mare, of sixteen ounces,
contains 9216 Paris grains; whilst the avoirdupois contains only
8532:5 Paris grains; and that the Paris inch is 1065977 English
inch.

Beck. Maygrier. Granville, Beck. Maygrier. Granville.
Length, Wiight.
At 30 days,| 3toSlines| 10 to 12 lines | 4 or 10 grains

Zmonthz, 2 inches 4 inches 1 inch 2 ounces Sdrachms | 20 graing

3 do. o G do Jinches | 2ordoances | 2} ounces 1} ounce

4 do, 5 to6ido. # do, 4 or 5 do. Torddo

3 o, Tl 10 da. Saor 10 do. 16 ounces

6 o, 0o j2 12 do. finches | 1to2pounds| 2 pounds 1 pound

7 da. 1210 14 14 do. 12 do. | 2tod do. 3 do.- 2'to 4 pounds

8 deo. 16 16 do. 17 o, 34 do. 4 do dto5 do.

The difficulty must necessarily be great in making any accurate
estimate during the early periods of feetal existence ; and the
changes in the after months are liable to considerable fluctuation.
Chaussier affirms, that after the fifth month, the feetus increases an
inch every fifteen days, and Maygrier adopts his estimate, The
former gentleman has published a table of the dimensions of the
feetus at the full period, deduced from an examination of more
than fifteen thousand cases. From these we are aided in forming
a judgment of the probable age of the fwtus in the latter months
ufJ utero-gestation ; — a point of interest with the medico-legal
inquirer. At the full period, the middle of the body corresponds
exactly with the umbilicus, or a very little below 1it: at eight
months, it is three-quarters of an inch, or an inch higher. At seven
months it approaches still nearer the sternum ; and at six monuths
it falls exactly at the lower extremity of that bone; hence, if we
depend upon these admeasurements, should the middle of the body
of the feetus be found to fall at the lower extremity of the sternum,
we may be justified in concluding that the feetus is under the
seventh month, and consequently not viable or rearable.

The following are the results of some observations made by Mr.
Taylor, Lecturer on Medical Jurisprudence at Guy’s Hospital,
and Dr. Geoghegan, Professor of Medical Jurisprudence in the

Royal College of Surgeons in Ireland.

* Medical Jurisprudence, 6th edit. i. 276, Philad. 1838, See, also, Dr. W. A. Guy,
Principles of Forensic Medicine, Part i. p. 100, Philad. 1843.

b Nouvelles Demonstrations 4’ Accouchemens, Paris, 1822-286, .

« Graphic llustrations of Abortion, &e., p. xi., Lond. 1834. See Seiler, art. Em-
bryo, in L:u:. Phys. Real Warterb. ii. . 530, Leipz. und Altenb, 1818.
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Euaitinn to the parts through which the child has to passis simply
ependent upon such a mechanical cause. Gravity can afford us
no explanation why the face in 12,120 cases out of 12,533, has
been found turned to the right sacro-iliac synchondrosis, and
the occiput to the left acetabulum; and in the 63 of these
cases in which the face was turned forwards, and in the 198
breech presentations, are we to presume, that the whole effect
was owing to mere difference of weight in those parts that were
lowest ?

The common position of the feetus, at the full period,is exhibit-
ed in the next illustration. The body is bent forward, the chin
resting on the chest, the occiput towards the brim of the pelvis,
the arms approximated in front, and one or both lying upon the
face ; the thighs bent upon the abdomen, the knees separated, the
legs crossed, and drawn up, and the feet bent upon the anterior
surface of the legs ; so that the oval, which it thus forms, has been
estimated at about ten inches in the long diameter ; the head, at
the full period, resting on the neck, and even on the mouth, of
the womb, and the breech corresponding to the fundus of the
organ.

From the first moment of a fecundating copulation, the minute
matters, furnished by both sexes, when commingled, commence
the work of forming the embryo. For a short time, they find in
the ovum the neces-
sary nutriment, and Fig. 271.
subsequently obtain it
from the uterus. The
mode in which this
action of formation is
accomplished is as
mysterious as the es-
sence of generation
itself. When the im-
pregnated ovum is
first seen, it seems to
be an amphorous, ge-
latinous mass, in
- which no distinct or-

ans are perceptible.
n a short time, how-
ever, the brain and

inal marrow, and
bloodvessels, make
their appearance ; but
which of these is first
dp;e;nped is unde-
ciaed. iod of Utero.Gestation.

Sir Everard Home,* < i i

* Lect. on Comp. Anat. iii. 202, and 429,
40*
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direct:}; to the vena cava ; the remainder is distributed to the right
and left lobes of the liver, especially to the latter.

The digestive apparatus exhibits few peculiarities. The bowels,
at the full period, always contain a quantity of greenish, or deep
black, viscid faeces, to which the term meconium has been applied,
owing to their resemblance to the inspissated juice of the poppy
(uasar, < a poppy””). It appears to be a compound of the secre-
tions from the intestinal canal and bile, and frequently contains
down or fine hairs mixed with it. The liver is very large; so
much so as to oceupy both hypochondriac regions ; and the right
and left lobes are more nearly of a size than inthe adult, - Priorto
birth it would seem to be the only decarbonizing organ ; the lungs
being inactive, but as soon as respiration is established, less blood
is sent to the liver; and the diminution takes place with great
rapidity, and is usually evidenced a short time after birth by the
comparative paleness of its substance. Hence it has been sup-
posed that the weight of the liver might aid in the determination
of the question, whether a child had breathed or not. It has been
shown, however, that although the liver,as a general rule, weighs
Jess after respiration has been established, it by no means exists
when the inspiration has been feeble for hours or days after birth ;
and, on the other hand, it is not uncommon to meet, in infants that
have not breathed, with livers as light as in the average of those
that have.®

The urinary bladder is of an elongated shape,and extends almost
to the umbilicus. The muscular coat is somewhat thicker and
more irritable than in the adult, and it continues to possess more
power during youth. The common trick of the schoolboy — of
sending the jet over his head — is generally impracticable in more
advanced life. From the fundus of the bladder, a ligament of a
conical shape, called the urachus, (Fig. 272,) ascends between the
umbilical arteries to the umbilicus ; becoming confounded in this
place with the abdominal aponeuroses, according to Bichat, and
forming a kind of suspensory ligament to the bladder. It is some-
times found hollow in the human feetus, but such a formation
Bichat considers to be preternatural. In the feetal quadruped, it
is a large canal, which transmits urine to the allantois, of which,
as well as of other feetal peculiarities, we have previously treated.

Lastly, the genital organs require some notice. The successive
development of this part of the system has given rise to some siu-
gular views regarding the cause of the sex of the feetus. During
the first few weeks, the organs are not perceptible ; but, about the
termination of the fifth week, a small, cleft eminence appears,
which is the rudiment of the scrotum or the vualva, according to
the sex. In the sixth week, an aperture is perceptible, common
to the anus and geuital organs, in front of which isa projecting
tubercle. In the seventh and eighth weeks, this tubercle sees to

* Guy, op. ¢it.; and Carpenter, Human Physiology, § 661, Lond. 1942
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We have strong reason for believing, that pain may be experienced
by the feetus ; for if it be destroyed by any sudden influence in the
latter periods of pregnancy, death will generally be preceded by
irregular movements which are manifest to the mother, and fre-
quently lead her to anticipate the result. Adelon asks, whether it
may not be affected, under such circumstances, with convulsions,
similar to those that animals experience when they die suddenly,
especially from hemorrhage ? Itis impossible toreply to this ques-
tion, but that the child suffers appears evident.

The most elevated of the functions of relation —the mental
and moral faculties — would seem to be needless to the fatus,
and consequently little, if at all, exercised. Bichat and Adelon?®
considering that its existence is purely vegetative, are of opinion
that they are not exerted at all. Cabanis,® however, suggests,
that imperfect essays may, at this early period, be made by virtue
of the same instinct that impels animals to exercise their organs
prior to the period at which they are able to derive service from
them ; as in the case of the bird, which will shake its wings
before they are covered with feathers, and when yet incapable of
bearing them. It is difficult to deny to the feetus e/l intellectual
and moral manifestations. They must doubtless be obscurely
rudimental ; still, we may conceive that some may exist, if we
admit that the brain is in a state for the perception of impressions,
that tact is practicable, and instinet in full activity. We find,
moreover, that the power of mofion, voluntary as well an involun-
tary, exists certainly after the fifth month, and probably much
earlier, could it be appreciated. During the latter months of
utero-gestation, the motion of the fwtus appears to be almost
incessant, and can be distinetly felt by placing the hand upon the
abdomen. Attimes,indeed,it is manifest to the sight. The cause
of these movements is by no means clear. It is probable, that
they are ianstituted for the purpose of inducing a change in posi-
tions, which may have become irksome, and for assuming others;
for we have already remarked, that the feetus readily appreciates
any sudden succussion given to it through the mother, — hence
that it possesses tact, and, as we can readily understand, may ex-
perience fatigue from the maintenance of an inconvenient posture,
This impression is conveyed to the brain, which sends out voli-
tion to the appropriate muscles, and the position is changed. All
this proves, that the cerebral functions are exerted, but for a few
definite objects only.

The function of expression is of course almost, if not entirely,
null in the feetus. There are cases upon record, where children
are said to have cried in utero, so as to be heard distinctly,not only
by the mother, but by those around her. Indeed, the objection,
that an infant may respire before it is born,and yet not come into
the world alive, —in which case there will be buoyvancy and
dilatation of the lungs, has been brought forward against the doci-

2 Physiologie de I'Homme, 2de édit. iv. 420, Paris, 1829.
b Rapport du Physique et du Moral de I'Homme, Paris, 1802,
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mother ; the minute quantity existing in the ovum, at this early
period, being totally insufficient for the development which the
feetus is destined to attain. In this last respect, the human ovam
differs from the eggs of oviparous birds, which are hatched out of
the body, and contain sufficient nutriment for full feetal evolution.
In treating of this subject, Dr. Granville has the following re-
marks — ¢ What stronger proof need be required of the exist-
ence of an adherent life principle in the ovulum, which is, at one
time at least, indeed, I suspect throughout the period of gestation,
independent of any connexion with the parent mother. Yet none
of the earlier writers who adopted the ovarian theory of genera-
tion have ever asked themselves this question — what supports,
the vitality of a fecundated ovulum after it has left the ovarinm,
and previously to its becoming connected with the womb? In
fact, the subject had never been mooted, before the more modern
physiologists took it up and satisfactorily explained it:”> — and he
adds in a note, “ the whole of the English physiologists, writers
on midwifery and lecturers, whether ancient or modern, are en-
tirely silent on this important stage of embryonic life.”” It is a
topic, however, discussed at length in the first edition of this work,
and much expanded in the subsequent edition.®

Since the time of Hippocrates, Aristotle, and Galen, different
anatomists and physiologists have asserted, that the umbilical vein
is the only channel through which nutriment reaches the feetus, or,
in other words, that the whole of the nourishment which the [@tus
receives is from the placenta : but the facts, to which allusion has
already been made, are sufficient to overturn this hypothesis. It
is impossible, that the placenta can have any agency until it is in
esse. Such an explanation of the process of feetal nutrition could
only hold good after the first periods, and then, as we shall see, it
is sufficiently doubtful. Accordingly, some of the most distin-
guished of modern physiologists, who have devoted their attention
to embryology, have completely abandoned the idea of placental
agency during the first months; and they, who have invoked it
at all, have usually done so, as regards the after periods only. On
all this subject, however, we have the greatest diversity of views.
Lobstein,® for example, allirms, that the venous radicles of the
rudimental placenta obtain nutritive fluids from the mother during
the first days only, until the period when the arteries are formed ;
but that, after this, all cirenlation between the uterus and pla-
centa ceases, and the fluid of the umbilical vesicle, the liquor
amnii, and the jelly of the cord, are the materials of nutrition.
Meckel® thinks the placenta is never the source of nutritive mate-
rials. He regards it as an organ for the vivification of the blood
of the feetus, analogous to the organ of respiration in the adult;
and nutrition is, in his opinion, accomplished by the maiter of the

* Human Physiology, 1st edit. ii. 365, Philad. 1832, and 2d edit. ii. 413, Philad,
1836, b Essai sur la Natrition du Feetus, Strasbourg, 1802,
¢ .Handbuch, v. 8. w , Jourdan and Breschet's French translation, iii. 784,
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loped at the expense of principles inclosed in its cotyledons. It
gradually exhausts the vitelline substance contained in the umbi-
lical vesicle. The emulsive substance of the reticulated sac of the
allantoid pouch is also gradually absorbed. The end of the second
month arrives ; the vessels of the cord are formed, and the pla-
centa is developed ; by its contact with the nterus, this organ ob-
tains reparatory materials, elaborates them, and forms from them
a fluid more or less analogous to bluod, and this fluid is absorbed
by the radicles of the umbilical vein.

We find, consequently, some of the most distinguished physiolo-
gists of the age denying — as it would seem that every one ought
to deny — that the nutrition of the fwtus takes place solely by
means of blood sent by the mother to the fecetus.  If we search into
the evidence afforded us by transcendental anatomy, we find that
amidst the various singular mounstrosities met with, there would
appear to be but one thing absolutely necessary for feetal develop-
ment, — an absorbing surface, surrounded by a nutritive substance
capable of being absorbed. Head, heart, — every thing, in short,
except organic nervous system, vessels, and cellular tissue, — may
be wanting, and yet the feetus may grow so as to attain its ordi-
nary dimeunsions, We have the most incontestable evidence, that
neither the placenta nor umbilical cord is indispensably necessary
for feetal development. Adelon disposes of this in the most sum-
mary manuer, by affivming, that “there is no authentic instance of
a feetus, devoid of umbilical cord and placenta, attaining full ute-
rine growth.” The ecase is not, however, got rid of so easily.
The marsupial animals breed their young without either placenta
or cord. The embryos are inclosed in one or more membranes,
which are not attached to the coats of the uterus, and are supplied
with nourishment from a gelatinous matter by which they are sar-
rounded. Thomas Bartholin, moreover, during his travels in Italy,
saw an individual, forty years old, who was born without anus,
penis, or umbilicus; and M. Velpean cites cases from Roysch,
Samson, Chatton, Rommeil, Denys, Fatio, V. Geuns, Sue, Penchie-
nati, Franzio, Desgranges, Kluyskens, Pinel, Mason, Osiander, Die-
trich, Von Froriep, and Voisin ; but as these cases militate against
his views of embryotrophy, he attempts to diminish their force by
affirming, that the observations, which he had made, satisly him,
that all the fietuses thus born had died in utero, in consequence of
the destruction of the cord, or the closure of the umbilicus; or
else, that the umbilicus existed, but was hidden or lost in the ex-
troversion of the bladder, almost always remarked in those that
lived. Now, passing by the singular deduction of M. Velpeau,
that his observations have satisfied him of the incorrectness of ob-
servations made by men, many of whom have long since passed
away, — long before he existed, — as well as the facts relating to
the marsupial animal, and that the feetus, in extra-uterine preg-
nancies, has frequently no placenta, — with the case cited by Dr.
Good, from Hoffmann, of a feetus born in good health and vigour,
with the funis sphacelated and divided into two parts; and one
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by Stalpart Van der Wiel,* of a _]iviug child, exhibited without
any umbilicus as a public curiosity,—a case, observed by ]llir.
Good® himself, appears to us to be impregnable. The case in
question occurred in 1791. The labour was natural; the child,
scarcely less than the ordinary size, was born alive ; cried feebly
once or twice after birth, and died in about ten minutes. The
organization, both internal and external, was 1mperfer::t n many
parts. There was no sexual character whatever ; neither penis
nor pudendum ; nor any interior organ _ﬂf generation. Ther_a was
no anus, no rectun, no funis, no umbilicus. The minutest inves.
tigation could not discover the least trace of any. With the use
of a little force, a small, shrivelled placenta, — or rather the rudi-
ment of a placenta,— followed soon alter the birth of the child,
without a funis or umbilical vessels of any kind, or any other
appendage by which it appeared to have been attached to the
child. 1Ina quarter of an hour afterwards, a second living child
was protruded into the vagina aund delivered with ease, being a
perfect boy, attached to its placenta by a proper funis, The body
of the first child was dissected in the presence of Dr. Drake of
Hadleigh, and of Mr. Anderson of Sunbury, to both of whom Dr,
Good appeals for the correctness of his statement. In the stomach,
a liquor was found resembling the liguor amnii. How could nu-
trition have been effected, then, in this case? Certainly not by
blood sent from the mother to the child, for no apparatus for its
conveyance was discoverable; and are we not driven to the ne-
cessity of supposing, that the food must have been obtained from
the fluid within the ovum? This case,— with the arguments
already adduced, — seems to constrain us to admit, that the liquor
amnil may have more agency in the nutrition of the new being
than is generally granted. Professor Monro,* amongst other rea-
sons, —all of which are of a negative character, — for his disbelief
in this funetion of the liguor amni, asserts, that if the office of the
placenta be not that of affording food to the embryo, it becomes
those, who maintain the contrary doctrine, to determine what
other office can be allotted to it,and that till this is done, it is more
consistent with reason to doubt the few and unsatisfactory cases,
at the time brought forward, than to possess ourselves with facts
directly contradictory of each other. The case given by Dr. Good,
since Professor Monro’s remarks were published, is so unanswer-
able, and so unquestionable, that it affords a positive fact, of full
or nearly full fetal development, independently of placenta and
umbilical cord ; and the fact must remain, although our ignorance
of the functions of the placenta be * dark as Erebus.”

The following case, with which the author was obligingly
favoured by his friend, Dr. Wright, of Baltimore, has an instruc-

* Observat. Rar. Med. Chirur. cent. ii. p. 1, Obs. 32,

b Case of Preternatural Fetation, with Observations, read before the Medical Society
of London, Oct. 20, 1794 ; and Study of Medicine, in Physiologica! Proem to Classy.
Genelica. "~ ¢ Edinburgh Medical Essays, ii. 162,
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remarked, that in no organs have the results of recent microscopic
researches been so unexpected or so brilliant.* These researches
have shown the teeth to be composed of three main constituents.
1. The crusta petrosa, which differs in its minute structure in no
respect from common osseous tissue. It forms the outermost layer
of the teeth, visibly surrounds the whole fang, and extends, ac-
cording to Mr. Nasmyth, in a very thin layer over the enamel of
the crown. 2. The enamel, which invests only the crown of the
teeth, and is composed of solid prisms or fibres about 4;th of an
inch in thickness set side by side upright on the ivory ; and 3. The
dentine or {vory, which forms the chief mass and body of the
teeth, which is composed of a fibrous basis, traversed by very fine,
branching, cylindrical tubuli, which run in an undulating course
from the pulp cavity on the interior of which they open towards
the adjacent part of the exterior of the tooth. The basis of the
intertubular substance, according to Henle, is composed of bun-
dles of flat, pale, granular fibres, the course of which is parallel to
that of the tubules.

Dentition is necessarily a physiological process, but it is apt
to be a cause of numerous diseases. The whole period of its con-
tinuance is one of great nervous susceptibility, —so that the sur-
geon never operates during it, unless compelled, — and we can

‘understand, that the pressure, exerted by the tooth on the gum,
and the consequent inflammation and irritation, may lay the
foundation for numerous diseases. More are doubtless ascribed
to the process than it is entitled to, but still they are sufficiently
numerous; and all require in their management the free division
of the distended gum, so as to set the presenting part of the tooth
at liberty. Whilst the teeth are appearing,the muscular structure
of the body generally is acquiring strength, and the salivary organs
are described by anatomists as becoming much more developed.
The food of the child is now diversified, and it begins to partici-
pate in the ordinary diet of the table. The excrementitious
matters are consequently altered in their character, particularly
the alvine, which become firmer, and acquire the ordinary feecal
smell ; the urea is still, however, in the generality of cases, in less
proportion than in the adult. The other functions require no par-
ticular mention.

The number of deaths, during this period, is great. The bills*
of mortality of London, as has been elsewhere remarked, show,
that the deaths, under two years of age, are nearly thirty per cent.
of the whole number. In Philadelphia, daring a period GF twenty
years ending with 1826, the proportion was rather less than a
third. The cholera of infants is the great scourge of our cities
during the summer months, whilst in country situations it is com-
paratively rare ; and it is always found to prevail most in crowded
alleys, and in the filthiest and impurest habitations. There is

s Mr. Paget, Brit. and For, Med. Rev., July, 1842, p. 270.
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so ; hence, the necessity of a fresh set, which may remain per-
manently. The process for the formation of the permanent teeth is
similar to that of the milk or temporary teeth; yet it presents
some remarkable points of difference ; and it affords us another
surprising instance of the wonderful adaptation of means to defi-
nite objects, of which we have so many in the human body.

This process is well described by Mr. Bell,* whose opportuni-
ties for observation have been unusnally numerous, and whose zeal
and ability in his profession, as well as in the prosecution of natu-
ral science, are well known.

The rudiments of the permanent teeth are not original, and inde-
pendent, like those of the temporary. They are derived from the
Jatter, and continue, for a considerable time, attached to, and inti-
mately connected with them. At an early period in the forma-
tion of the temporary teeth, the
investing sac gives off a small pro- Fig. 280.
cess or bud, containing a portion of
the essential rudiments, namely, @

the pulp covered by its proper
membrane. This constitutes the @@
rudiment of the permanent tooth,
It commences in a small thickening
on one side of the parent sac, which ;. permanent radiment given off from the

radually becomes more and more “RIYInA8 ENE, oy o rom the
circumscribed, and at length as- temporary in amolaris. — (7. Bell)
sumes a distinct form, though still
connected with it by a pedicle. For a time, the new rudiment is
contained within the same alveolus as its generator, which is exca-
vated by the absorbents for its reception. It is not,
according to Mr. Bell, in consequence of the pressure
of the new rudiment upon the bone, that this absorp-
tion is occasioned, but by a true process of anticipa-
tion ; for he states, that he has seen, in the human sub-
ject — and still more evidently in the foal — the com-
mencement of the excavation before the new sac was
formed, and, consequently, before any pressure could
have taken place on the parietes of the socket. The
absorption does not, indeed, begin in the smooth sur-
face of the socket, but in the cancelli of bone immedi- 4. orury oo
ately behind it. By degrees, a small recess is thus and permanent
formed in the paries of the alveolus, in which the new e
rudiment is lodged, and this excavation continues to
increase with the increasing size of the rudiment; whilst, at the
same time, the maxillary bove becomes enlarged, and the tem-
porary tooth, advancing in its formation, rises in the socket. The
new cell is thus gradually separated from the other, both by being
itself more and more deeply excavated in the substance of the bone,

» The Anatomy, Physiology, and Diseases of the Tecth, Lond. 1829,
q4%
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fest a higher degree of animalization. Urea has usurped the place
of benzoic acid in the urine ; and the cutaneous transpiration has
lost its acidulous smell, and become rank and pecaliar. Lastly,
the sexual functions are now capable of full and active exercise,
and appear to be intimately connected with the energy and deve-
lopment of many parts of the economy. If the genital organs do
not undergo the due change at puberty, orif the testes of the male
or the ovaries of the female be removed prior to that age, con-
siderable modification occurs. This is more manifest in the male,
inasmuch as the ordinary changes, that supervene at puberty, are
in him more marked than in the female. The removal of the
testicles, prior to puberty, arrests those changes. The beard does
not appear, nor the hair in the axillee or on the pubes, as in the
entire male ; and if those animals in which the males are distin-
guished by deciduous horns, as the stag, — or by crests and spurs,
as the cock, — be castrated before their appearance, such appen-
dages never present themselves. If, however, they be castrated
after puberty, they retain these evidences of maseculine character,
The eunuch, likewise, who becomes such after the appearance
of the beard, preserves it, although to a less extent than usual,

The development of the larynx is arrested by castration, so that
the voice retains, with more or less change, the treble of the period
prior to puberty ; and hence this revolting operation has been had
recourse to for the sake of gratifying the lovers of music.

In the course of age, we find that, during the progressive evo-
lation of the organs, one set will be liable to morbid affections at
one period, and another set at another. In the early ages, the
mucous membranes and the head are peculiarly liable to disease
and, at the period we are now considering, affections of the respi-
ratory organs become more prevalent. It is, indeed, the great age
for pulmonary consumption, — that fatal malady, which, it was
supposed by Sydenham, destroys two-ninths of mankind. In the
female, whose proper feminine functions do not appear at the due
time, or are irregularly exercised, the commencement, — indeed
the whole of this period, —is apt to be passed in more or less
sickness and suffering.

4. VIRILITY OR MANHOOD.

Hallé has divided this age into three periods, — crescent, con-
firmed, and decrescent virility. The first of these extends from
the age of twenty-five to that of thirty-five in the male, and from
twenty-one to thirty in the female; the second from thirty-five to
forty-five in the male, and from thirty to forty in the female.
Neither of these will require remark, the whole of the functions
throughout this work, — when not otherwise specified, — being
described as they are accomplished in manhood. Owing to the
particular evolution of organs, however, the tendency is not now
so great to morbid affections of the respiratory function. It is
more especially the age for cephalic and abdominal hemorrhage ;
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eighty-three summers, the same commanding intellectual powers
and the same benevolence that ever distinguished them.

In this stage, locomotion becomes more difficult ; the appetite is
considerable, and the quantity eaten at times prodigious, the diges-
tive powers being incapable of separating the due amount of chyle
from a quantity of aliment, which was sufficient in the previous
ages. Difficulty, however, sometimes arises in defecation, the
muscnlar powers being insufficient to expel the excrement. From
this cause, accumulations oceasionally take place in the rectum,
which may require the use of mechanieal means,— as injections,
the introduction of an instrument to break them down, &c. Gene-
ration is, usually, entirely impracticable, erection being impossible ;
and during the whole of this and the next stage, the urinary
organs are liable to disorder — irritability about the neck of the
bladder, and incontinence of wurine, being frequent sources of
annoyance. . :

The density of the lungs — together with the quantity of blood
they admit — diminishes with the progress of age ; the thorax itself
is gradually accommodated to the change; it becomes atrophied
as the lungs are atrophied ; it contracts as they contract, and the
diminution in their vascularity, which is always in a ratio with the
diminution in texture, shows the direct proportion between the
weakened chemical power and the diminished mechanical forces.
(Magendie, and MM. Hourmann and Dechambre.)

Finally, to this stage succeeds that of decrepitude, so well de-
seribed by Shakspeare :

< Last scene of all,
That ends this strange, eventful history,
Is second childizhness, and mere oblivion 3
Sans teeth, sans eyes, sans taste, sans every thing.”
JAs You Like It, ii. 7.

The loss of power, mental and corporeal, becomes progressively
greater; and, in addition to the abolition of most of the external
senses — especially those of sight and audition — the intellectual
faculties are, perhaps, entirely gone ; all muscular motion is lost,
and paralysis requires constant confinement to the bed, or to the
easy chair; the excretions are passed involuntarily ; sensibility
becomes gradually extinet, and life finally flits away as impercep-
tibly as the twilight merges in the shades of night.

M. Quetelet,* of Brussels, hasdeduced from extensive observations
the relative heights and weights of both sexes at different periods
of existence. The results are exhibited in the subjoined diagram.
(Fig. 288.) The increase in height is most rapid in the first year,
and afterwards diminishes very gradually : between the ages of
5 and 16, the annual increase is very regular. The difference

* Annales d'Hygiéne publique, vi.89; and in his work, Sur 'Homme, et le Déve-
lopment de ses Facultés, Bruxelles, 1835 ; or translation of the same, p. 63, Edinb.
1842,

-
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full development are twenty times those of the new-born infant
of the sexes respectively.”

Such is a brief description of the chief changes, that befall the
body in the different ages. To depict them more at length would
be inconsistent with the object and limits of this elementary work.
It is clear, that, although the divisions, which we have adopted
from Hallé, are entirely arbitrary, must run into each other, and
be liable to numerous exceptions ;— certain well-marked changes
eccur about the commencement or termination of many of them,
and singular diversity takes place in the successive evolutions of
organs : whilst some are predominant at one time, they fall behind
others at a previous or subsequent period ; and such changes may
lay the foundation for morbid affections at one age, in certain
organs, which do not prevail at another. The ancients, who
believed that great mutations occur at particular intervals, —
every three, seven or nine years for example, as the particular
number might be at the moment in favour, — compared these
periods to knots uniting the different stages of life, and giving the
economy a new direction. These knots they called the climateric
or, climacleric years, and they conceived the body to be especially
liable to disease at the periods of their oceurrence. The majority
assigned them to the number seven and its multiples; and the
fourteenth and twenty-first years especially were conceived to be
replete with danger. Others applied the time climacteric to years
tesulting from the multiplication of seven with an odd number,
and especially with nine ; the sixty-third year being regarded, by
almost all, as the gland climacteric. The error, with the
ancients, lay, in considering that the numbers exerted any agency.
Every one admits the influence of particular evolutions on the
health ; and, at the present day, the word climacteric 1s gener-
ally restricted to certain periods of life, at which great changes
supervene, independently of any numerical estimate of years; —
such as the period of puberty in both sexes; — that of the cessation
of the menses, or the critical time of life in the female, &e.

It need hardly be remarked, that the different ages we have
described, instead of extending through the protracted period of
eighty-five years and upwards, may be varied by original consti-
tution, climate, habits of life, &c., so that the stagesmay be shorter
than usual, and all the signs of decrepitude occur many years
earlier ; and, on the other hand, the period of decrepitude may,
through strength of original conformation, and other causes, be

largely postponed.

+ Carpenter, Human Physiclogy, § 772, Lond. 1842,
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doors, lighting a fire, bathing, saddling and bridling a horse, riding,
composing verses, &c., and executing all the actions of life cor-
rectly, and even acutely ; yet they have been asleep during the
whole of these acts. The eyes have been shut, or if open, have
been incapable of perceiving the brightest light held before them ;
and the iris has not exhibited its irritability by contracting, so that
it is doubtful whether the ordinary functions of the eyes be gene-
rally executed during somnambulism ; and the fact of the serious
accidents, that occasionally befall the sleep-walker, is in favour of
this conelusion. It must be remarked, however, that, in the opi-
« nion of some physiologists, the sight is awake and employed, and
there are cases which strongly favour the idea. A peculiarity of
ordinary somnambulism is, that the train of thonghts is usnally
directed towards one point, and this so profoundly, that notwith-
standing the activity of the imagination, and the firm hold it takes
on the mind, no recollection is retained of the occurrences during
sleep, after the individual awakes, either spontaneously, or by

being foreibly aroused. , :

Animal magnetism® would seem to be capable of inducing a
Eauuliar kind of somnambulism, in which new faculties appear to
e acquired, and intellectual operations to be executed, which are
of the most astonishing character. The records of the Jdcadémie
Royale de Médecine, of Paris, contain many such instances. A
singular case of somnambulism is. given by Dr. Belden, of Spring-
field, Vermont.® It occurred in a young female, 17 years of age,
and the phenomena were attested by numerous observers. One
striking circumstance in this case was the astonishingly developed
- impressibility of the eye. As an evidence of this, when Dr. Bel-
den, in order to test the sensibility of that organ, took one evening
a small concave mirror, and held it so that the rays, proceeding
from a lamp, were reflected upon her closed eyelid ; when the
light was so diffused, that the outline of the illuminated space
could scarcely be distinguished, it caused, the moment it fell on the
eyelid, a shock equal to that produced by an electric battery, This
female could see as well, apparently, when the eyes were closed
as when they were open. The details’of this case — and indeed of
every case — of somnambulism are full of interest to the mental
hilosopher. Oflate, the various experiments, at one time so much
n vogue, when Mesmerism was in fashion, — have been repeated

s See, on the subject of Animal Magnetism, Elli;tuuu's Blumenbach, &e. p. 292,
Lond. 1828 ; and Elliotson’s Human Physiology, p. 660, Lond. 1840 ; Isis Revelata ;
An Inquiry into the Origin, Progress, and Present State of Animal Magnetism, by J.
C. Colquhoun, Esq., Edinb. 1836 ; Prichard, Treatise on Insanity, p. 410, Lond. 1835;
Erfshrungen iiber den Lebensmagnetismus und Somnambulismus — Commissions-
Bericht an die Kdnigl. Med. Akademie zu Paris, von Husson; und Kesultate der
Praxis einiger Hamburger Aerzte, so wie des Verfassérs, J. F, Siemers, Hamburg, 1835.
See, alsu, Brit, and For. Med. Rev., April 1839, p, 301 ; and an interesting summary
by Prof. J. K. Mitehell, in Quarterly Summary of the Transactions of the College of
Physicians of Philadelphia, for Aug., Sept. and Uctober, 1842:

b American Juurnal of the Medical Sciencss, No, xxviii.
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of the night and the absence of light are hence favourable to repose :
the position, too, must be one devoid of constraint; and the couch
soft and equable, and especially such as the individual has been
accustomed to use. Sleep is impracticable in a badly made bed ;
and every one must have experienced the antisoporific influence of
a strange bed, the arrangement of which, as to size, pillows, &ec.,
differs from that to which he has been habituated. It is not, how-
ever, by external irritants that the sleep isusually disturbed. The
state of the system itself may react upon the brain, and give occa.
sion to broken sleep, and to dreams of the most turbulent character.
Irritations, existing in the viscera, are frequently the ecause of
dreams, — in children more especially ; and a hearty supper, espe-
cially if of materials difficult of digestion, may bring on the whole
train of symptoms that characterize nightmare. In like manner,
any thing that impedes the action of the functions of respiration,
circulation, &ec., may occasion the wildest phantasies. All these
internal impressions are more vividly perceived for the reasons
already stated. The nervous system is no longer excited by the
ordinary impressions from the external senses ; and if the internal
impressions be insufficient to prevent sleep altogether, they may
excite dreams.

During this incomplete kind of sleep, the external sensations
are not wholly at rest; particularly that of touch or tact, which,
as it is the last to sleep, is the first to awake. Impressions, made
on it, may excite the most exaggerated representations in the
brain, in the shape of dreams. The bite of a flea appeared to
Descartes the puncture of a sword: an uneasy position of the
neck may excite the idea of strangulation : a loaded stomach may
cause the sleeper to feel as if a heavy weight, — a house or castle,
or some powerful monster,— were on his stomach. A person,
having had a blister applied to his head, dreamed that he was
scalped by a party of Indians. Moreau de la Sarthe gives the
case of a young female, who, from the application of her cold hand

‘against her breast, when asleep, dreamed that a robber had entered
her apartment and had seized hold of her. Galen dreamed that
he had a stone leg, and, on waking, found that his own was struck
with paralysis. Mr. Dugald Stewart® gives a similar case, to
show how an impression made upon the body, during sleep, may
call up a train of associated ideas, and thus produce a dream. A
geutleman, (Dr. Gregory,) who, during his travels, had ascended
-a voleano, having occasion, in consequenceof indisposition, to apply
a botile of hot water to his feet when he weunt to bed, dreamed that
he was making a journey to the top of Mount Etna, and that he
found the heat ofthe ground almost insupportable.” Sir Walter Scott®
mentions an analogous instance, which was told him by the nobleman

s+ Elements of the Philosophy of the Human Mind, i. 335, 2d edit. Lond. 1808,

b Abercrombie's Inquiries concerning the Intellectual Powers, Amer. Edit. p. 216,
New York, 1832: and Elliotson’s Human Physiology, p. 625, Lond. 1840,

¢ Letters on Demonology end Wilcheraflt, Amer. Edit. p. 49, New York, 1830,
4G%
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whole of the characters, however, indicate, that an excited state
of the sanguiferous system accompanies that of the biliary organs;
so that the epithet cholerico-sanguine might, with more propriety,
ha_appilr{d to it. Where this vascular predominance does not
exist, whilst derangement is present in some of the abdominal
organs, or in the nervous system, we have the next genus pro-

e. Melancholic or Atrabilious Temperament.— Here the vital
functions are feebly or irregularly performed; the skin assumes
a deeper hue; the countenance is sallow and sad ; the bowels
are torpid, and all the excretions tardy; the pulse is hard and
habitually contracted ; the imagination is gloomy, and the temper
suspicions. The characters of Tiberius and of Louis XL are
considered to be instances of the predominance of this tempera-
ment 3 and, in addition to these, Richerand® has enumerated Tasso,
Pascal, Gilbert, Zimmermann, and Jean Jacques Rousseau.

d. The Phlegmatie, Lymphatic or Pituttous Temperament. —
In this case, the proportion of the fluids is conceived to be too
great for that of the solids; the secretory system appearing to be
active, whilst the absorbent system does not act so energetically
as to prevent the cellular texture from being filled with the
humours. The characteristics of this temperament are : — soft
flesh ; pale skin ; fair hair; weak, slow and soft pulse; figure
rounded, but inexpressive ; the vital actions more or less lanzuid ;
the memory by no means tenacious, and the attention vacillating 5
with aversion to both mental and corporeal exertion. Pomponius
Atticus — the friend of Cicero — is offered as an example of this
temperament, in ancient times ; Montaigne, in more recent history.
The latter, however, possessed much of the nervous susceptibility
that characterizes the more lively temperaments. Dr. Good® sug--

sts the Emperor Theodosius as an example in earlier times; and

harles IV. of Spain, who resigned himself almost wholly into the
hands of Godoy,— Augustus, King of Saxony, who equally re-
signed himself into the hands of Napoleon,—and Ferdinand of
Sicily, who surrendered for a time the government of his people to
the British, — as instances in our own day. It would not be diffi-
cult to find, amongst the crowned heads of Europe, others that are
equally entitled to be placed amongst these worthies.

e. The Nervous Temperament. — Here the nervous system is
greatly predominant ; the susceptibility to excitement from exter-
nal impressions being unusually developed. Like the melancholic
temperament, this is, however, seldom natural or primitive. Itis
morbid or secondary, being induced by sedentary life, sexunal indul-
gence, or morbid excitement of the imagination, from any cause.
It is characterized by small, soft, and, as it were, wasted muscles ;
and generally, although not always, by a slender form ; great
vividness of sensation; and promptitude and fickleness of resolu-
tionand judgment. This temperament is frequently combined with

* Qp. citat, cexxxi. v Op. citat. iii. 314 ; and Richerand, op. cit. § cexxxii.
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l‘:‘-_nu'ms:'aﬂ, Negro, and Mongolian,— are alone admitted by
Cuvier.* Blumenbach,® whose classification will serve our pur-
pose as well as any of the others to which reference will be made
presently, admits four, — the Caucasian, Ethiopian, Mongolian,
American and Malay.

a. Caucasian Race.— The Caucasian race is chiefly distin-
guished by the elegant form
of the head, which approxi- Fig. 289.
mates to a perfect oval. It ]
is also remarkable for varia-
tions in the shades of the com-
E’:‘exiun and colour of the

ir. From this variety, the
most civilized nations have
sprung. The name Cauca-
sian was given to it from the
group of mountains between
the Caspian and the Black
Sea, — tradition seeming to
refer the origin of this race to
that part of Asia. Even at
the present day, the peculiar
characteristics of the races
are found in the highest per-
fection amongst the people
who dwell in the vicinity of
Mount Caucasus, — the Geor-
gians and Circassians, — who :
are esteemed the handsomest Caueasian Variety.
vatives of the earth.

The marginal figure is given by Blumenbach as a specimen of
the Caucasian race, near the original residence whence the epithet
is derived. It represents Jusuf Aguiah Efendi, formerly ambas-
sador from the Porte to London.

The Caucasian race has been subdivided into several great na-
tions or families: — 1. The «2rabds,comprising the Arabs of the desert
or the Bedouins, the Hebrews, the Druses and other inbabitants
of Libanus, the Syrians, Chaldeans, Egyptians, Pheenicians,
Abyssinians, Moors, &c. 2. The Hindoos on the European side
of the Ganges ;— as the inhabitants of Bengal, of the coasts of
Coromandel and Malabar, the ancient Persians, &e. 3. The
Seythiuns and European Tartars,comprising also the Circassians,
Georgians, &c. 4. The Kelts or Celts,a dark-haired race, whose
precise origin is unknown, but presumed to be Indian. The de-
seendants of this race are the Gauls, Welsh, Rhetiaus, &ec., &e. 3

s+ Régne animal ; also, Elémens de Zoologie, par H. Milne Edwards, p. 259, Paris,

1834.

b Handbuch der Naturgeschichtes, § 52, Gotting. 17915 and De Generis Humani
Varietat. Nativ., Gotting. 1777. See, also, Buflon, Hist. Nat. iii. 371 Beclu!:], Ele-
mens ' Anatomie Générale, p. 110, 2de &dit. Paris, 1837 ; Dumeril, Zoologie Ana-
Iytique, Paris, 1806 : and Lawrence's Lectures on Physiology, &c., Lond. 1839,
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nians of eastern Europe, are supposed to afford examples of such
amalgamation, whilst the mighty Selavonic nation has swallowed
up numbers of less powerful tribes, and annihilated even their
names for ever. This it is, which frequently embarrasses the phi-
lological historian ; and prevents him, without other evidence, from
deducing with accuracy the parent stocks or the most important
components in ethnieal admixtures.

. Dr. Morton,®* in his splendid and wvaluable contribution to the
Natural History of Man, subdivides the Caucasian race into seven
families : — the Caueasian, the Germanie, the Celtic, the Arabian,
the Libyan, the Nilotie and the Indostanic.

b. Ethiopian Race.—The Negro, Jfrican, Ethiopian or Black
man of Gmelin occupies a less extensive surface of the globe, em-
bracing the country of Africa which extends from the southern side
of Mount Atlas to the €ape of Good Hope. This race is evidently
of a less perfect organization than the last, and has some charac-
teristics, which approximate it more to the monkey kind. The
forehead is flattened and retiring ; the skull is smaller, and holds
from four to nine ounces of water less than that of the European.
On the other hand, the face, which contains the organs of sense, is
more developed, and projects more like a snout. The lips are
large; the cheek bones prominent ; the temporal fosse hollower; the
muscles of mastication stronger ; and the facial angle is smaller ;
—the head of the negro, in this respect, holding a middle place
between the Caucasian and the orang-outang. The nose is ex-
panded ; the hair short and woolly, very black and frizzled. Skin
black. This colour is not, however, characteristic of the race, as
the Hottentots and Caffres are yellow.

The marginal figure is the head of J. J. E. Capitein, selected by
Blumenbach as the representative of his race. He was an intel~
ligent negro, and published se-
veralsermons and other works
in Latin and Duteh. His por-
trait was taken by Van Dyk.
This case of great intelligence
in the negro is almost unique;
and it exhibits what may be
expected from him under fa-
vourable eircumstances. In
almost all situations in which
he is found, it is in a state of
slavery and degradation, and
ne inference can be deduced
regarding his original grund- -
kraft—as the Germans call
it —or intellectual capability. Negro Varisty:

Hayti has afforded numerous
examples of the sound judgment, and even distinguished ability
; * Crania Americana, p. 5, Philad. 1839.
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casionally aids us in our historical deductions, but the evidence,
afforded by it, has to be received with caution. The Hebrew
names, like all original appellations, in perhaps all languages, are
generally expressive, and therefore worthy of consideration in
questions of this nature, The Hebrew word Adam, (E9-N,) is not

only the name of the first man, but it signifies man in the abstract,
corresponding to the Greek, asfparer, and the Latin, Homo. We
are told, in the sacred volume, that, “ in the day that God created
man, in the likeness of God made he him ; male and female created
he them ; and blessed them, and called their name Adam, in the
day when they were created. The word Adam is derived from a
Hebrew root, (=9"1,) signifying “to be red,” and, accordingly, it
is not improbable, that the original hue of the first man was of that
character.

The remarks already made, rendér it unnecessary to inquire
into the mode, in which, according to the notions of Blumenbach,
of Dr. 8. 8. Smith,” or of Dr. Rush, the black colour of the Ethiopian
has been produced. Blumenbach imagined, that the heat of the
climate gives rise to an excessive secretion of bile ; that in conse-
quence of the connexion, which exists between the action of the
liver and the skin, an accumulation of carbonaceous matter takes
place in the cutaneous vessels, and that this process, being continued
for a succession of ages, the black colour of the skin becomes habi-
taal. Dr. Smith bad a similar opinion; he thought, that the com-
plexion in any climate will be changed towards black, in proportion
to the degree of heat in the atmosphere, and to the quantity of
bile in the skin ; and, lastly, Dr. Rush, in one of the strangest of
the strange views, which have emanated from that distinguished,
but too enthusiastic, individual, has attempted to prove, ¢ that
the colour and figure of that part of our fellow-creatures, who
are known by the epithet of negroes, are derived from a modi-
fication of that disease which is known by the name of leprosy.”

The following are his deductions from “ facts and principles’™

in a eommunication, read before the American Philoso-
phical Society in 1792 : — # 1. That all the claims of superiority of
the whites over the blacks, on account of their colour, are founded
alike in ignorance and inhumanity. If the colour of negroes be
the effect of a disease, instead of inviting us to tyrannize over them,
it should entitle them to a double portion of our humanity, for dis-
ease all over the world has always been the siiuai for immediate
and universal compassion. 2. The facts and principles which
have been delivered, should teach white people the necessity
of kéeping up that prejudice against such connexions with
them, as would tend to infect posterity with any portion of their
disorder. ‘This may be done upon the ground I have mentioned
without offering violence to humanity, or calling in question the

2 De Gener. Human. Variet. Nat., edit. 3tia, p. 66, Gotting. 1795.
b Apn Essay on the Causes of the Variety of Complexion and Figure in the Human

Bpecies, Philad. 1787, :
:PHT“:n;aclt. of the American Philosoph. Society, vol. iv.
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the cheek inclining to the chin, and of part of the hand in a
negro boy, changed to a white colour by the juice of unripe
peaches, (of which he ate a large quantity every year,) falling,
and resting frequently upon those parts of his body.

“To encourage attempts to cure this disease of the skin in ne-
groes, let us recollect that, by succeeding in them, we shall produce
a large portion of happiness in the world. We shall in the firs
place destroy one of the arguments in favour of enslaving the
negroes, for their colour has been supposed by the ignorant to mark
them as objects of divine judgment, and by the learned to qualify
them for labour in hot, and unwholesome climates, Secondly,
We shall add greatly to their happiness, for however well they
appear to be satisfied with their colour, there are many proofs of
their preferring that of the white people. 7%hirdly, We shall ren-
der the belief of the whole human race being descended from one
pair, easy and universal, and thereby not only add weight to the
Christian revelation, but remove a material obstacle to the exercise
of that universal benevolence which is inculcated by it.”’

CHAPTER V.

OF LIFE.

Tue knowledge of the mode in which the various functions of
the body are exercised constitutes the science of life. The mani-
festations of life have consequently been considered already. We
have seen, that animal and vegetable substances possess the ordi-
nary properties of matter, but that these properties are singularly
controlled, so that they are prevented from undergoing those
changes, that inevitably occur so soon as they become deprived of
vitality. The human body is prone to decomposition. Itis formed
of substances extremely liable to undergo putrefaction, and is kept
at a temperature the most favourable for such change; yet, so
long as life exists, the play of the ordinary affinities is prevented,
and this constant resistance to the general forces of matter pre-
vails throughout the whole of existence, even to an advanced old
age, when it might be supposed the vital forces must be enfeebled
almost to annihilation. The case of solution of the stomach after
death, described in the first volume of this work, is an additional
and foreible evidence of such resistance. So long as life continues
in the stomach, the gastric secretions exert no action on the organ,
buat, when life becomes extinet, these secretions act upon it in the
same manner as they do upon other dead animal matter. What,
then, is this mysterious power, possessed of such astonishing, such
incomprehensible properties? Our knowledge is limited to the
fact above stated, that organized matter, in addition to lhei general
physical and chemical forces, possesses one other, — the vital force
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appear to be dependent upon the action of appropriate stimuli,
and are,consequently, passively exercised,

L IEWIHUT-I—T]]ETE is a power, which has been conceived,
to be nearly allied to irritability, and is highly characteristic of or-
ganized bodies, — vegetable as well as animal,— whose movements
or impulsions are active, and most varied. To this power, the
term insfinet has been appropriated by Virey,* Fleming,® Good,®
and others, It is an extension of the ordinary acceptation of the
term, but it enables us to understand the phenomena better than
where we restrict it to those manifestations of man, or animals,
that bear the semblance of reason. It is this power, which, ac-
cording to those gentlemen, regulates the movements, that are
requisite to obtain a supply of food, to remove or counteract
opposing obstacles, and to fly from impending danger, or repair
mjuries. In every organized system,” says Dr. Good,* ¢ whether
animal or vegetable, and in every part of such system, whether
solid or fluid, we trace an evident proof of that controlling, and
identifying power, which physiologists have denominated, and
with much propriety, the principle of life. Ofits cause and nature
we know no more than we do of the cause and nature of gravi-
tation, or magnetism. It is neither essential mind nor essential
matter ; it is neither passion nor sensation; but though unques-
tionably distinct from all these, is capable of combining with any
of them ; it is possessed of its own book of laws, to which, under
the same circnmstances, it adheres without the smallest deviation 3
and its sole and uniform aim, whether acting generally or locally,
is that of health, preservation, or reproduction. The agency,
by which it operates, is that which we denominate or should
denominate instinet, and the actions, by which its sole and uni-
form aim is accomplished, are what we mean, or should mean,
by instinctive actions; or to speak somewhat more premselg,_
instinct is the operation of the living principle, whenever mani-
festly directing its operations to the health, preservation or
reproduction of a living frame, or any part of such frame. The
law of instinet, then, is the law of the living principle ; instine-
tive actions are the actions of the living principle ; and either is
that power, which characteristically distinguishes organized from
unorganized matter, and pervades and regulates the former, uni-
formly operating by definite means in definite circumstances 1o
the general welfare of the individual system or of its sepa-
rate organs, advancing them to perfection, preserving them in
it, or laying a foundation for their reproduction, as the nature of
the case may require. Itapplies equally to plants and to animals,
and to every part of the plant, as well as to every part of the ani-
mal, so long as such part continues al ive, It1s th1s,_*qrhmh mai.;.n-
tains, from age to age, with so much nicety and precision, the dis-

* Art. Instinet, in Dict. des Sciences Médicales, xxv. 367.

» Philosophy of Zoology, vol. i. 14, Edinb, 1822, ot 4
t Bu:.'lmﬂruure. ii. 114, Lond. 1826. 4 Ibid. ii. 182.
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medinm of the nerves, the various organs into action which are
calculated to accomplish the monitions of the instinet.

What is the nature of this instinetive property ? Of this we
know no more than we do of the principle of life, of which it is
one of the manifestations. It is equally inscrutable with the
imponderable agents, light, calorie, electricity, or magnetism, or
with the mode of existence of the immaterial principle within us,
which gives rise to the mental phenomena : we see it only in its
results, which are, in many cases, as unequivoeal as those produced
by the agents just referred to. All, perhaps, that we are justified

“in concluding is — with Dr. Good — that instinet is the operation
of the principle of organized life, by the exertion of certain natural
powers, directed to the present or future good of the individual,
whilst reason is the operation of the principle of intellectual life,
by the exercise of certain acquired powers directed to the same
object ; that the former appertains to the whole organized mass as
gravitation does to the whole unorganized ; actuating alike the
smallest and the largest portions ; the minutest particles and the
bulkiest systems ; and every organ, and every part of every organ,
whether solid or fluid, so long as it continues alive ; that, like
gravitation, it exhibits, under particular cireumstances, different
modifications, different powers, and different effects; but that,
like gravitation, too, it is subject to its own division.of laws, to
which, under definite circumstances, it adheres without the
slightest deviation; and that its sole and uniform aim, whether
acting generally or locally, is that of perfection, preservation or
reproduction.

In this view, reason demands discipline, and attains maturity ;
instinet, on the contrary, neither requires the one, nor is capable
of attaining the other. It is mature from the first,and equally so
in the infant as in the adult.?

2. Vitar ProperTiEs. — The great cause of all those mysterious
phenomena, which characterize living bodiés, and distinguish them
by such broad demarcations from the dead, has been a theme
of anxious inquiry in all ages; and has ever ended in the sup-
position of some special abstract force, to which the epithet vital
has been assigned, and which has received various appellations.
Hippocrates designated it by the terms evsi, and wopuar 3 Alis-
totle styled it the animating or motive and generative principle ;
Van Helmont, the archaus ; Stahl, anima ; Barthez and Hunter,
vital principle, &e., &e. Yet as Dr. Barclay® has correctly ob-
served, all physiological writers — ancient and modern — seem (o
be agreed, that the causes of life and organmization are utterly

2 See, also, on this subject, Fletcher's Rudiments of Physiology, part ii. 4, p- 16,
Edinb. 1836 : J. S, Bushnan, The Philosophy of Instinct and Reason, Edinb. 1837
Brit. and Fn;. Med. Rev., Jan. 1841 ; and Flourens, Eloge de F. _Guvu?r. Paris, 1840,

b An Inquiry into the Opinions, ancient an:! madern, concerning Life and Organi-
zation, Edinb. 1822 ; and Rullier, art. Force, in Dict. de M::I._n:. 318, Paris, lEH:.
Sce, also, Todd and Bowman, Physiological Anatomy and Physiology of Man, Part L.
p: 17, Lond. 1842.
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mena of exhalation and absorption, and is totally distinet from the
properties possessed by inorganic bodies.

Haller* admitted two vital properties, very different from each
other, which seemned to him to be equally elementary. The one
of these is that by which a living part exhibits itself to be sensible,
or transmits to the sensorium an impression made upon it, either
by an extraneous body, or by its own internal and organic action 3
the other, that by which a part contracts in a manner appreciable
to the senses, either by the influence of the will, or of some exter-
nal or internal stimulus. The first of these he considered to be a
special vital property, which he termed sensibility ; and the second
to be another property, which he called irritability. Prior to his
time the word irritability had been adopted by Glisson® who had
noticed the fact, that living matter was acted upon by irritants of
various kinds in a mode no wise analogous to physical and che-
mical motions, and hence he concluded, that every organ of the
human frame possesses an inherent and peculiar foree, which pre-
sides over it movements, and is requisite for the exercise of its
functions. This force he called irritability. De Gortere subse-
quently extended the views of Glisson, and applied them to the
vegetable, affirming irritability to be the sole vital property of all
organized bodies, vegetable as well as animal. The acceptation,
given to the term by Haller, was consequently more limited. e
restricted it to those motions of parts which fall under the obser-
vation of the senses: such as the contraction of the voluntary
muscles, heart, &c. He made numerous experiments on Iiving
animals, for the purpose of discovering what parts are possesse
or not of the true properties of sensibility or irritability, and he
concluded, that the former resides exclusively in the nervous, —
the latter in the muscular, system. Dr. Marshall Hall? still em-
ploys the term in the restricted sense of Haller.

This celebrated theory, which formed so large a part of physio-
logical science at one time, and is still an interesting topic to the
physiologist, has been referred to in so many parts of this work,
as to require but few comments in this place. We have seen that
many of the parts, regarded by Haller as insensible, are acutely
sensible in disease, and that we cannot pronounce a part to be
positively insensible, until we have applied every kind of irritant
to it without effect. We have elsewhere defined sensibility to
be an exclusive property of the nervous system; and have at-
tempted to show, that irritability is a property of the muscular
tissue — a vis insita — totally independent of the nerves, but of
which the nervous fluid is an appropriate excitant. As, however,
the vital properties of sensibility and irritability were restricted by

+ Element, Physiol. ; and Mémoir. sur la Nature Sensible et Irritable des parties
du Corps, Lausan. 1756, :

b De Ventriculo, in Manget. Bibl. Anatom. i. 80, Genev. 1639.

¢ Medicin. Compendium, Lugd. Bat. 17432,

4. Art. Irritability, Cyclop. of Anat. and Physiol. July, 1840.
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DUNGLISON’S PRAGTIGE,

SECOND EDITION,

JPOUP RBAWIT,
A NEW EDITION, TO 1844,

THE PRACTICE OF MEDICINE;
A TREATISE

SPEGIAL PATHOLOGY AND THERAPEUTIGS.

SECOND EDITION.
BY ROBLEY DUNGLISON, M.D.,

Frofessor of the Instituteg of Medicine in the Jefferson Medical College, Lecturer on Clinical Medicine,
Autending Physician at the Philadelphia Hospital, &c.

In two large oetavo volumes, of over thirteen hundred pages.

Notwithstanding the short period in which this work has been before the profession, it is so
universally known throughout the country, and so exlensively used asa text-book in the Medieal
Colleges, that, in presenting this new and much improved edition, the publishers have only to call
altention Lo the auther’s prefuce.

“ It is scurcely necessary for the author to say, that the extraordinary sale, which the first edi-
tion of this work has met with, is most gratifying to him. It sufficiently satisfies him, that the
large amount of lubour and reflection, which he bestowed upon it, has been found serviceable to
his medical brethren, and more especially so, perhaps, to those who are engaged in the study of
their profession.

% Grateful for this result, the author has endeavoured to render the present edition still more
useful, by adding whatever of importance has transpired in the short period that has elapsed
since the first edition was published, and by supplying omissiens, which were almost inevitable
in the first impression of a work in which ee many subjects are treated of

“ It has been pleasing to the author to observe the favourable manner in which the work has
been noticed by almost all the Journals of Medicine, which have received it at home and abroad;
and where criticisms huve been occasionally made, they have generally been rather against the
plan than the manner of execution. That plan was adopted from a full and deliberate convie-
tion of ite advantages, and it is, therefore, adhered to in the present edition without modification.

“The solid testimony, which the Profession have afforded in faveur of the work will incite the
author to untiring exertion to render every succeeding edition mere and more valuable.”

THE PUBLISHERS ANNEX A CONDENSED STATEMENT OF THE
CONTENTS.

Diseases of the Mouth, Tongue, Teeth, Gums, Velum Palati and Uvula, Pharynx and (Eso-
phagus, Stomach, Intestines, Peritoneum, Morbid Productions in the Perllmleuml and Inte_t-
tines,— Discases of the Larynx and Trachea, Bronchia and Lungs, Pleura, Asphyxia.—Morbid
Conditions of the Blood, Diseases of the Heart and Membrancs, Arteries, Veins, Intermediate
or Capillary Vessels,—Spleen, Thyroid Gland, Thymus Gland, and Supra Renal l‘.!n!mulnu. Mesen.
terie Glands,—Salivary Glands, Pancreas, Biliary Apparatus, Kidncy, Ureter, Urinary Bladder.
— Discases of the Skin, Exanthematous, Vesicular, Bullar, Pustular, Papular, Squamous, Tuber-
culous, Maculz, Syphilides.—Organic Diseases of the Nervous Centres, Neuroses, Ner‘-fe%'—
Discases of the Eye, Ear, Nose.—Diseases of the Mule and Ftltmnla Organs of Repmdu:t|1{n-
— Fever.—Intermittent, Remittent, Continued, Eruptive, Arthritic, Cachex, Scrofulous, Scorbutie,

Chlorotic, Rhachitic, Hydropic, and Cancerous.
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ANATOMY.
HORNER’S ANATOMY.

SPECIAL ANATOMY AND HISTOLOGY.

BY WILIA‘I&M E' HDRNER-‘ Mt D-|
Professor of Anatomy in the University of Pennaylvania. Member of the Tmperial Medico-Chirurgical
Academy of 1. Petersburg, of the Am. Philosophical Soclety, &c. &e.
Sixth edition, in lwo volumes, Bvo..

_* Another edition of this standard work of Professor Horner has madle itz appearance ta which many addi-
tions hive been made, and upon which much labour has been bestowed by the author. The additions are chiefly
in the department of Histology, or Elementary Anatomy, and so important are they that the Profesgor hag
added the term to the title of hiz work. Ewvery part of this edition seeme to have undergone the most earefil

revision, amd itz readers may rest assured of haviog the science of Anatomy fully brought up to the present
day."—dm Med. Journal.

n Atlas that may accompany this work or ba sald separate is now preparing.— Sse Advertisement.

WILSON'S HUMAN ANATOMY.

A SYSTEM OF HUMAN ANATOMY,
GENERAIL. AND SPECIAL,

BY ERASMUS WILSON, M.D.,
Leeturer on Anatomy, in King's College, London.

EDITED BY PAUL B. GODDARD, M.D.,

FROFESSOR OF ANATOMY IN THE MEDICAL INSTITUTE oF PRILADELFHIA, &c. &e.

WITH ONE HUNDRED AND SEVENTY ILLUSTRATICNS ON Wo0OD.

Engraved by Gilbert from designs by Bagg.

In one volume octavo, beautifully printed.

AN elegnnt edition of one of the most useful and accurate systems of Anatomy, which has heen izzued
from the press:  The illustrations are really beautiful, and their execation reflecis the highest credit on the
ahle American artist who eopied them for this edition of the work. In nssivle the work iz exiremely con-
cise and iptelligible. Dr. Goddard has added a number of valuable notes, and mode gome judicious alteras
tion® of names. No one can possibly take up this volume without being struck with the great beauly of ita
mechanical execution, and the clearness of the descriptions which it containg is equally evident.  Let stu-
dents by all meansz examine the claims of tlus valume on their notice, before they purchaze a text-book of
the vitally important ecience which it so fully and ea=zily unfolds.""—Lancet.

WILSON’S DISSECTOR.
THE DISNSNECTOR,

PRACTICAL AND SURGICAL ANATOMY.

BY ERASMUS WILSON, M.D.,
AUTHOR OF ** A SYSTEM OF HUMAN aNaTOMY," &c.
With one hundred and six illustrations, modificd and re-arranged by

PAUL B. GODDARD, M.D.,

DEMONSTRATOR OF ANATOMY IN THE UNLVERSITY OF PENNSYLVANIA, &c.

In one volume, royal 12mo.

ir lahnurg by this monitor will speedily discover its merits as a plain, safe diroe-
m:?ﬂ":’f"-‘it“'if‘:.m:ff:’ﬂ'i,;ﬂﬂ'yln. T:;.,‘ it half an hour to find that we are furnisbed with an impeoved edition of
an excelient work."—Boston Medical and Surg. Jm“t by his-valaible system of anato il
e ; ‘ ich Mr. Wilson has acguire y e valiable gystem of anatomy, will secure a
The high r.cpmm}:;.l}reh:ﬁem"rt w1:i'k- As madiilied and re arranged hy Dr. Goddard, it is well saited to
iavourahle 'leml.:"lﬂm-'ﬂl ctudent of anatomy, sl is an excellent guide for him in the dissecting room. It
the wanta of the AMe roved with wond euts, which will grealy facilitate the labours of the student in ac.

E’ufﬁﬁ"gﬂ;}m 'LLE‘.’.J{‘ II:;III!I;I.I'M as the essential basis of our science—a knowledge of anatomy."—.fm, Mo,

Jw?:‘i' ikees us a8 being all that a w Diszeetor™ should be. The wood cuts are numerous, and will aford
11 alrnkee .

lent the most essential aid in the dissvcting room.'— Western JSournal of Med. & Surgery.
“lﬁ 1:“1;:-.iu work we bave another valuable aid to the student of practical anotomy."—N. ¥. Jowrnal of

Medicing
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PHYSIOLOGY AND PATHOLOGY.
DUNGLISON?S PRYSIOLOGY.

A NEW EDITION, TO 1844.

HUMAN PHYSIOLOGY:

WITH UPWARDS OF THREE HUNDRED ILLUSTRATIONS.
Bv ROBLEY DUNGLISON, M.D.

Profeasor of the Institutes of Medicine in Jefferson Medical College, Philada., ate. elc.

FIFTH EDITION,
GREATLY MODIFIED AND IMPROVED.

In Two Volumes of 1304 large Octavo Pages.

Although but a short time has elapsed since the appearance of the last edition of this
standard work on Physivlogy, the labours and discoveries in that branch of science have
been so diversified and important, that extensive additions have hecome necessary in the
present edition. Besides the numerous monographs and minor treatises that have appeared
from time to time, in the varions scientific Journals and Transactions of learned Societies,
reference has been made to the large and valuable works of Valentin, Bischoff, Henle, Wil-
brand, J. Maller, Wagner, Mandl, Gerber, Liebig, Carpenter, Todd and Bowman, and others,
and all the results of their interesting and important investigations will be found embodied
in its pages.

The illustrations have also undergone a material change. More than ninety new culs
have been added, chiefly to elucidate subjects now first introduced into this edition; many
of the former cuts have been replaced by those much superior, and the rest have been
thoroughly retouched and improved, altogether making this the most completely illustrated
treatise on Human Physiology that has ever been attempted in this country. In short, the

publishers believe that, both in matter and execution, this work will be found fully brought
up to the day.

e e b e e

CARPENTER'S PHYSIOLOGY.
PRINCIPLES OF HUMAN PHYSIOLOGY,

With their chief applications to Pathology, Hygiene, and Forensic Medicine. Especially
designed for the use of Students.

With over One Hundred beauliful IlIustrations on Wood.
BY WILLIAM B. CARPENTER, M.D.,
LECTURER ON FHYSIOLOGY 1M THE BRISTOL MEDICAL SCHOOL.

FIRST AMERICAN EDITION, WITH NOTES BY THE AUTHOR, AND NOTES AND ADDITIONS
BY MEREDITH CLYMER, M.D,,

In one volume, octavo.

5 This edition of Carpenter’s Physiology has been most carefully prepared by Dr. Clymers
at the request of Professor Jackson, for his lectures at the University of Pennsylvania.

i i i j i i f the high-
The Author remarks in his Proface—" It has been his abject to place the reader in possession o g
osl printiplel that can be reparded as firmly establighed, in each depariment of the gcience; and to explain
and illustrate these, by the mtroduction of as many important facts a8 ewinld be included within moiderate
limits. In every instance, he has sndeavoured to make his statements clear and precise, without heing for-
mal and dogmatical; and definite enough to admit of practical application, without appearing to be unim-
provable by furlher inguiry.”

MULLER’S PHVYSIOLOGY.

ELEMENTS OF PHYSIOLOGY.

BY JOHN MULLER, M.D,
Profeasor of Anatomy and Physiology in the University of Berlin.

TRANSLATED FROM THE GERMAN, BY W. BALY, M.D.
Arranged from the 2d London edition by John Bell, M. D., &e.
- In one volume oclavo, of nearly nine hundred pages.
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CHURCHILL’'S MIDWIFERY.
ON THE THEORY AND PRACTICE OF MIDWIFERY,

BY FLEETWOOD CHURCHILL, M.D., M. R. L. A.

FHYRICIAN TO THE WESTERN LYING.IN HOSFITAL, ETC. ETC.

WITH NOTES AND ADDITIONS

BY ROBERT HUSTON, M.D.,
Professor in the Jefferson Medical College, &e. &e.

AND ONE HUNDRED AND SIXTEEN ILLUSTRATIONS,

Engraved by Gilbert from drawings by Bagg and others.

In one volume oclavo.

This work eommends itself o the notice of the profession from the high reputation of the agthor and
editor, and the number and beanty of its illostratinns. Besides aceurate directions for ..

THE PRACTICE OF MIDWIFERY,

a portion of the work is also devoted to

THE PHYSIOLOGY AND PATHOLOGY

connected with that essential branch of medical knowledge. o

“ It 1= imposeible to eonceive a more useful or elegant manual ; the letter-prees eontains all that the Prac.
tical man ¢an desire: the illustrations are very numeraus, well ehosen, and of the most elegant deseription,
and the work has been brought out at & mederate price.”— Provincial Med. Jowrnal,

“ We expected a first rate production, and wa have not been in the least disappointed.  Although we have
many, very many valuahle works on tokology, were we reduced (o the necessity of possessing but one, and
permitted fo choose, we would unhezitatingly take Churehill.""— Western Med. and Surg. Journal.

I5Thiz work is brought out in a style to mateh Wilson’s Anatomy, Fergussons’ Eu!g‘ﬂﬁ. and
Carpenter’s Physiology, and is extensively used as a Text Book in various Colleges in the Union,

ASHWELL ON THE DISEASES OF WOMEN.
A NEW WORK, Nearly Ready.

A PRACTICAL TREATISE

ON THE

ISEASES OF WOMEN,

Tllustrated by cases derived from Hospital and private practice,
BY SAMUEL ASHWELL, M.D.,
Obstetric Physician and Lecturer 1o Guy's Hospital, &e. &e.
WITH NOTES AND ADDITIONS
BY PAUL GODDARD, M.D.
Demonstrator of Anatomy in the University of Pennsylvania, &e. &c.

In one vol. octavo, in three parts.

Part I.—Functional Diseases. Part 11. & ITL.—Organic Diseases.

*Situated as is Dr. Ashwell in extonsive practice, and at the head of the Obstetric Depariment of a large
Hos=pital, it could not be bat that his work must contain very valuable information—ihe resulis of groat ex-
‘i}»erienu?. The book is full of important information and excellent practical description."—Dhublin Medical

ST

* The contribitions of Dr. Ashwell coming as they do, armed with the authority of his personal abserva-
tion and greatl experience, are eminently entitled (o consideration. Throughout every page wi have only
the result of the aulhor's own observation ; and of the work we entertain a high opinion, beligving that it
is characterized by accuraie observalion and sound judgment."—Edinburgh Monthly Journal.

DISEASES OF FEMALES, PREGNANCY AND CHILDBED,

THE PRINCIPAL DISEASES OF FEMALES, TOGETHER WITH
THE DISEASES INCIDENT TO PREGNANCY AND CHILD-
BED, CHIEFLY FOR THE USE OF STUDENTS.

BY FLEETWOOD CHURCHILL, M,D.,

Lecturer on Midwiferyand Diseases of Women and Children, in the Richmond Hospital &e. &e.

WITH NOTES AND ADDITIONS
BY R. M. HUSTON, M.D,,

Professor, &c. in the Jefferson Medical College, Philadelphia.
Second American edition, in one vol. octavo.

A work extensively introduced as a Text Book.
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A NEW AND IMPORTANT WORK ON MIDWIFERY.

LEA and BLANCHARD have now in Preparation
A NEW WORK ON THE

MECHANISM OF LABOUR.

By HUGH L. HODGE, M. D.

Profeesor of Obstetrics and the Diseases of Women and Children in the University of Pennsylvania,
nssigted in the illusirative part

BY PAUL BECK GODDARD, M.D.,

Demonsirator of Analomy in the University of Pennsylvania.

This important work is intended to exhibit the varions OPERATIONS
OF DELIVERY, with full instructions for the use of the smosT APPROVED
INSTRUMENTS, and means to facilitate child-birth. To illustrate this, plates

dwill be used on an extended scale.
The work will form

One Large Imperial Quarto Volume,

WITH
NUMEROUS MAGNIFICENT PLATES,

Execuled in Lithography in the best Style of the JArt

UNDER THE IMMEDIATE INSPECTION OF DR. GODDARD.
And will aim to be the most perfect and accurate work yet presented to
the Profession in this country.

In the Figures a uniform scale will be adopted, representing about

HALF THE SIZE OF NATURE.

The price cannot be precisely arranged, but it is at present not designed

to exceed

EIGHT DOLLARS PER COPY,
A Specimen, with a Plate, will shortly be issued,
and sent to such persons as may request il, free of postage.

« Numerous publications have aipearr:d abroad, and much has been
attempted, by books and by plates, but almost universally there is a want
of accuracy in portraying nature’s operations, and embracing fully the
science as practised by intelligent obstetricians, in this country, which leads
necessarily to errors in practice.

“The object of the author, therefore, will be to present an accurate history,
and, as far as practicable, a delineation of the process of labour, whether
patural or preternatural, in the human female; and, also, of the chirurgical
means which may be advantageously employed to effect delivery in pro-
tracted and difficult labours, so as to diminish the amount of suffering and
danger for the mother and her offspring. In other words, to exemplify as
minutely as possible, by drawings, the natural ¢mechanism of labour,” and
the scientific employment of the hand or of instruments in facilitating this

ainful and frequently dangerous process. No one who is ignorant of the

tails of labour in every presentation of the child, can advantageously or
even safely assist in cases of acknowledged difficulty; an attempt, there-
fore, to exhibit more fully and minutely the transit of the child through
the pelvis in all its various presentations, and the practical results of the
knowledge thus acquired, cannot but be advantageous to the practitioner,
and, especially, to the student in medicine.”

RIGBY’S MIDWIFERY.

: TH NUMEROUS WOOD CUTS, BY EDWARD RIGEY. M.D., Phy-
A’EJSTE&:hEFGFTJT[:ﬁiﬁﬁ-f}; I-I"ﬂpiul. Lecturer on Midwifery at St. Bartholomew's Hospital, &e. With
:nt:-nnl:d additional illustrations.  In one volume oCtavo.

I This volume commends jtsell for [ts fulness on the Physiology of Utero-Gestation, with the Diseases
and treatment of Freguancy-
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MATERIA MEDICA, TRERAPEUTICS, PRARMACY, AND CHEMISTRY.

PEREIRA’S MATERIA MEDICA.

WITH NEAR THREE HUNDRED ENGRAVINGS ON WOOD.
THE ELEMENTS OF
MATERIA MEDICA AND THERAPEUTICS.

COMPFREHENDING THE NATURAL HISTORY, PREPARATION,
EFFECTS, AND USES OF m:mcmarsl?ﬂmﬂms' e Lol L

BY JONATHAN PEREIRA, M.D., F. R. 8. and L. S.

Member of the Society of Pharmacy of Paris; Examiner in Materia Medica and Pharmacy of
the University of London; Lecturer on Materia Medica at the London Hospital, &c. &e.

From the Second London Edition, enlarged and improved.
WITH NOTES AND ADDITIONS

BY JOSEPH CARSON, M.D.

In lwo volumes, aclavo.

Part 1. contains the General Action and Classification of Medicines. and the Mineral Materia Medica. Part
I, the Vegetable and Animal Kingdoms, and incluling diagrams explanalory of the Processes of ithe Pharmas
copaias, a tabular view of the Hiswory of the Materia Medica, from the earliest times 1o the present day, and a
very eopious index. From the Second London Editien, which has been thorooghly revised, with the Introduc-
tion of the Processes of the New Edinburgh Pharmacopeia, and containing additional articles on Mental Eeme-
dies, Light, Heal, Cold, Electricity, Magnetiam, Exercise, Dietetica, and Climate, and many additional Wood
Cuts, Illusirative of Pharmaceutical Operations, Cryswallography, Shape and Organization of the Feculas of
Commerca, and the Natural History of the bateria ica

The object of the authar has been 1o supply the Medical Siodent with a Class Book on Materia Medica, con-
taining a faithful outline of 1his Department of Medicine, which should embrace a concise account of the most
important discoveries in Natural History, Chemistry, Physiology. and Therapeutics, In so far as 1they partain Lo
Pharmacology. and treat the subjects in the order of their natural historical relations.

This grear Library or Ciyel in of Moleria Medica has been fully revised, the errors correcied, and nume-
ronia wilditions made. by DIF.IZ.EEPI?::&REDN. Profesaor of Materia Eiﬁdicnand Pharmacy in tha ** Collega of
Pharmary,” and forme Two Yolumes, octavo, of near 1600 large and closely-prinied pages. [t may ‘“eﬁﬁ.lj
roli=d npon as & permanent and standard work for the country,—embodying, as it does, full refersnces w tha
1. 5. Pharmacopeia and an acconnt of the Medical Plants indigenous 1o the United States.

ELLIS’S MEDICAL FORMULARY, 7th Edition.

THE MEDICAL FORMULARY; Being a Collection of Preseriptions, derived from the
Writings and Practice of many of the most eminent physicians in this country and in Europe.
To which is added an Appendix containing the usual Dietetic Preparations and Antidotes for
Poisons; the whole aceompanied by a few brief Pharmaceutlic and Medical Observalions.

BY BENJAMIN ELLIS, M. D.

Seventh Edition, revised and extended by Samverl Georee Morton, M. D. Inone volume oclavo.

GRATMAMS CHEMISTRY.
THE ELEMENTS OF GHEMISTRY,

Including the application of the Science to the Arts,

WITH NUMEROUS ILLUSTRATIONS,

BY THOMAS GRAHAM, F.R.S., L.and E. D.
Professor of Chemistry in University College, London, &c. &c.

With Notes and Additions,
BY ROBERT BRIDGES, M. D., &e. &e.

In one vol. octavo.

¢ recently made in all branches of chemical investization renders necessary a new
uﬁ"ﬁm ::h?fh”:ﬂ:ﬂ"ﬁgmf alucz‘ltm mmum?‘m? unfmgéﬂ;u“;a;minhig ‘:n ;J-TE.".?!’EE}"?{.’; l:II:‘:IF?:El} :.!':..h
nic Chemistry and Physiolezy, in w B e &1 - 1 thess Indications, and to be peculiarly adapted
'ﬁ: present trealise is considered by snmlnanlli.l gﬁirn l?l‘lul:!dﬁll nm o T Aty oribe Aaisrican pm.“ﬁ*“‘
10 the wants of the r rr:::ml ﬂ'ﬂﬂ:nﬂup;;im bf the work warthy the exalted reputation of the first chemist
E' gl o ?Hﬂ“h already introduced as a text book in many of the Colleges, and has universal approbation.
“Enghm " O abam'y wrack ls oue of the best, if not the best, of all English test-books, and 12 of such récent
Professor Al the latest discoveries The appearance of a correct and amended American Editlon,
date as 10 &0 of Dr Bridgen, will prove an acceptable thing w both teachers and students of chemistry in this

country.”"— Silliman’s Journal.
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SPECIAL TREATISES ON MEDICINE, SURGERY, &..

PROUT ON THE STOMACH
ON THE NATURE AND TREATMENT OF STOMACH AND RENAL DISEASES;
Being an Inquiry into the Connection of Diabetes, Caleulus, and other affections of the Kid.

ney and Bladder with Indigestion. Bv Wiiuiam Prour, M. D, F. R. 8.
Fourth Revised London Edition, with Plates, some coloured. : seEySiiion o

HOPE ON THE HEART.
A TREATISEE ON THE DISEASES OF THE HEART AND GREAT VESSELS, and
on .lllﬂ aflections which may be mistaken for them. By J. Horg, M. D, F.R. 8. From the
Third London Edition, with notes by C. W. Prxxocxk, M. D., &e. In one volume, 8vo. with

Plates.
BARTLETT ON FEVERS,

THE HISTORY, DIAGNOSIS, AND TREATMENT OF TYPHOID AND TYPHUS
FEVER; With an Essay on the Diognosis of Bilious Remiltent and of Yellow Fever, By

Evisua Barreerr, M. D, &e.  In one volume Bvo.

WILSON ON THE SKIN,

A PRACTICAL AND THEORETICAL TREATISE ON THE DIAGNOSIS, PATHO.
LOGY AND TREATMENT OF THE DISEASES OF THE SKIN. Arranged accord-
ing to a natural system of classification, and preceded by an outline of the Anatomy and Fhy-
siology of the Skin, By Enrassus WiLsox, author of * A System of Human Anatomy,” &c.

In one vol. Svo.
WALSHE ON THE LUNGS.

THE PHYSICAL DIAGNOSIS OF THE DISEASES OF THE LUNGS. By Warter
Havee Warsng, M. D., Professor of Pathological Avatomy in Universily College London, &c.
In one volume, 12mo.

PATHOLOGICAL HAVATOLOGY.

AN ESSAY ON THE BLOOD IN DISEASE. f}y G. Axprar, Professor of General Pa-
thology and Therapeutics in the Hnlw:rsl%nl’ Pariz, &e. &e., translated from the French by
1. F. Meics, M.D. snd Avrreo Sticeg, M.D. A small volome,

HARRIS ON MAXILLARY SINUS.
DISSERTATION ON THE DISEASES OF THE MAXILLARY 8INUS. By Cuariv A.
Harmis, M. D, D. D. 8. &e. One v.rul._i}t-m

RICORD ON VENEREAL.

A PRACTICAL TREATISE ON VENEREAL DISEASES; or, Critical and Experimental
Researches on Inoculation, applied to the study of Lhese ﬂﬂ-{fcllﬂﬂﬂi with a Therapeutical Sum-
mary, and special Formulary. From the French of J. Ricord, M. D, &c. In one volume

ABERCROMBIE ON THE BRAIN.
PATHOLOGICAL AND PRACTICAL R ESEARCHES ON THE DISEASES OF THE
BRAIN AND SPINAL CORD. By Jous Asencaoume, M, D, &e. A new Edition, en-

larged by the author.  One vol. Bvo.

ABERCROMBIE ON THE STOMACH.
GICAL AND PRACTICAL RESEARCHES D"'I THE DISEASES OF THE
PAS:[I;'EI!'?{L::('IEI] the lul:-,slinal Canal, the Liver, and other Viscera of the Abdomen. By Jonw

Apercrousie, M. D, Third American Edifion. Oune vol, Svo.

PEIELLEP OIP UIPDEGRIWEOIP
A TREATISE ON PROTRACTED INDIGESTION; und its consequences, by A. P W.
P, M. D, F. R. 8, &e. One volume, Bvo. f

BELL ON THE TEETH-TFFTH By T
- OLOGY, AND DISEASES OF THE TEETH. By Inowas

Third American Fdition, with numerous plates. %
o)X TEE NERVES.
EﬁRRISONﬂ?T THEORY OF THE NERVOUS SYSTEM. By

m MR : g s
A..'.j‘l Eﬁ.?lh"!' iﬂgﬁi?lélusl’;:ﬁfﬂfr of Physiology and Pathology in the University of Louisiane.
olN ARRIE L] (el

In one volume, Sva.

Bvu.
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ROBERTSON ON THE TEETH.

A PRACTICAL TREATISE ON THE HUMAN TEETH. Showing the causes of their
destruction, and the means of their preservation. By Wwu. Rupearson. %iﬂl Plates. In one vol,

BRERZBLITS ON TEIS URINEy &0
THE KIDNEYS AND URINE. By J.J, Berzevws. Translated from the German by J. H.
Boyé, and F. Leaming, M. D. In one volume, 8vo.

CHITTY’S MEDICAL JURISPRUDENCE.

A PRACTICAL TREATISE ON MEDICAL JURISPRUDENCE, and all the laws relating
to Medical Practitioners; with Explanatory Notes. By J. Cuirry, Esq, Barrister ot Law.
Second American Edition, with notes and additions, sdapted to American works and judicial
decisions. In one vol. Bva,, with plates and cuts.

TRAILL’S MEDICAL JURISPRUDENCE.

OUTLINES OF A COURSE OF LECTURES ON MEDICAL JURISFRUDENCE. By
Tuos. 8. Traint, M. D, F. R. 8. E,, Professor of Jurisp. and Med. Police in Univ. ef Edin.
burgh. Revised, with numeroas notes. 1 vol. 8vo.

BRODIE ON URINARY ORGANS.

LECTURES ON THE DISEASES OF THE URINARY ORGANS. By Bz Bexsamix
C. Baumig, Bart,, F. R. 8, &c. &ec. From the third London Ed. In one vol. Bvo,

BRODIE ON THE JOINTS.

PATHOLOGICAL AND SURGICAL OBSERVATIONS ON THE DISEASES OF TIIE

JOINTS. By Sir Bena. C, Bromig, Bart, F, R. 8, &c¢. &c. From the Fourth London Edi-
tion. In one vol. Bvo.

COATES' POPULAR MEDICINE.

FPOPULAR MEDICINE; or, FAMILY ADVISER, consisting of Oullines of Anatomy, Phy-
giology, and Hygicne, with such hints on the Practice of Physic, Surgery, and the Diseases
of Women and Children, as may prove uselul in families when regular physicians cunnot be
procured. By Revnert Coares, M. D, &e. &e. In one volume, Bvo,, with cuts,

SELECE NELIECAL BESATS.
ESSAYS ON PRACTICAL MEDICINE AND SURGERY, By Drs. Cuarsian, Bacar, Honxer,
Duncrisoy, Dewees, Coxpie, Hays, Hooge, &c. &e.  In two volumes, Bvo.

ELLIOTSON ON MESMERISM, Price 25 cents.
NUMEROUS CASES OF SURGICAL OPERATIONS WITHOUT PAIN IN THE MES-
MERIC STATE; by Joux Erviorson, M. D, F. R. 8, &c. &e.

ARNOTT’S PHYSICS.
ELEMENTS OF PHYSICS; or, Natoral Philosaphy, general and medical, wrilten for uni.
versal use, in plain or non-lechnical language. By Nuin Awrsorr, M. D., &c. Complete in
one vol. Bvo, a new edilion, ediled by Isaac ﬂaw. .D., &«

TRIMMER’S GEOLOGY.

PRACTICAL GEOLOGY AND MINERALUGY; with instructions for Qualitative Analysis
of Minerals. By J. Trimuer, F. G. 8. In one volume, 8vo. With over 200 wood-cuts.

BUCKLAND’S GEOLOGY.
GEOLOGY AND MINERALOGY, WITH REFERENCE 10 NATURAL THEOLOGY.
By the Rev. War. BuckLasp, D. D. A new edition, in two volumes, with numerous plates and
maps.

THE BRIDGR’&III:.E %Eﬂw ATER TRE &TIS Es-

UiSES, Un the Power, Wisdom, and Guoodness of God, as
manifested in the Creation, In seven volumes, Bvo. Conliining Essavs by Roget, Kirby,
Buckland, Babbage, Bell, Prout, Chalmers, &e. &c., and illustrated by numerous plates, cuts,
and maps, in seven volumes, Evo.

THE HISTDRY; HABITS AND INSTINCTS OF ANIMALS, by the Rev. Wirniam
Kirey, M A, FRS. lllualrnlec_l by numerous copperplate engravings.

THE NINTH BRIDGEWATER TREATISE. A Fragment, by Cuaries Baneace, Esa.

From the second London edilion. In one volume oetava.

YOUATT'S TREATISE ON THE DISEASES OF THE HORSE, &e. &c. in one vol. Svo.
YOUATT AND CLATER'S CATTLE DOCTOR, &c. in one vol. 12mo.
Several of the Treatises in Tweedie's Library, firet edition may be hed in separate volumes.
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YOUATT AND CLATER'S CATTLE-DOCTOR.
Now Ready.

EVERY MAN HIS OWN CATTLE DOCTOR:

CONTAINING
THE CAUSES, SYMPTOMS, AND TREATMENT OF ALL THE DISEASES INCIDENT TO

OXEN, SHEEP, AND SWINE.

By FRANCIS CLATER.
EDITED, REVISED, AND ALMOST REWRITTEN,
By WILLIAM YOUATT, Avrnor of « Tue Horse,” &c.
Together with numerous Additions, by the American Editor, J. 8. Skinner.
AMONG WHICH ARE

AN ESSAY ON THE USE OF OXEN, WITH MODES OF BREAKING, FEEDING, GRAZING, ETC,

AND A TREATISE ON THE GROWTH, IMPROVEMENT AND BREEDING OF SHEEP,
AND THE SOILS ADAPTED TO THEIR RAISING.

With numerous Cuts and Illustrations. In one volume, 12mo.
Price Fifty Cents, in Cloth.

ALSO,
Tue ComprETE Coox, edited by Sanderson, price 25 Cents.
Tue ComprLETE CoNFECTIONER, edited by Parkinson, price 25 Cents.
Tre ComprLETE Frorist, edited by an Experienced Florist of Philadel-
phia, price 25 Cents.

Persons remitting in current funds, free of postage, ONE DOLLAR, can have the Forn
Wonxks, by mail, or otherwise, as they may direct, each one sewed in a cover.

THE HORSE.

By Winriam Youarr, a new edition with illusirations; containing a full account of the
Diseases of the Horse, with their mode of treatment; his analomy, and the usual
operations performed on him; his breeding, breaking, and management; and hints on
his soundness, and the purchase and sale. Together with a General History of the
Horse ; a dissertation on the American Trotting Horse, how trained and jockeyed, an
account of his remarkable performances, and an Essay on the Ass and the Mule, by
J. 8. Skinner, Assistant Postmaster General, and Editor of the Turf Register, In one
volume, octavo.

ENCYCLOPADIA AMERICANA.

A new edition. A Popular Dictionary of Arts, Sciences, Literature, History, Politics
and Biography, including a copious collection of original articles in American Biog-
raphy. On the basis of the seventh edition of the German Conversations-Lexikon:
Edited by Francis Ligper, assisted by E. WiceLesworrn and T. . Braorogp. In 13 vol-
umes octavo of about 600 pages each.

The publishers offer this valuable work at a very low price in all the various styles of
binding,
Dvef Two Hundred Thousand copies have been sold in Germany.

THE ENCYCLOPEDIA OF GEOGRAPHY.

Comprising a complete deseription of the earth, Physical, Statistical, Commercial and Poli-
1i¢$; uiihiaingpils relation to the heavenly bodies—iis physical strueture—the natural
history of each country; and the Industry, Commerce, Political Institutions, and Civil and
Social State of all Nations; by Huen Mourray, F.R.S.E., assisted in Astronomy, &e. by
Prof. Wallace, Geology, &e. by Prof. Jameson, Botany, &e. h{ Profl. Hooker, Zoology,
d&ec. by W. Swainson. Nlustrated by eighty-two maps, and about eleven hundred other
engravings on wood, representing the most remarkable objects of Nﬂlu‘]‘e and Artin
every Ttgr:iun of the Globe: tozether with a map of the United States, drawn by Drayton,
from Tanner's Map, and engraved on copper, in which is embodied the latest mfurmnym
relating to the Internal Improvements of this country. T he portion relnrmhg t{?lhle Umtteld.
Siates wrilten anew, by T. G. Braprorn. Revised, corrected, and brought down to the
present period 1844. In three handsome ociavo volumes in various bindings.

MISS STRICKLAND'S QUEENS OF ENGLAND.

o t to the reign of Elizabeth;

i sons of Enzland, from the Norman Conques e reig ; .
LIF?Ehﬂ[ lnh:::{-%ls of their Gmir‘t::, now hrst published from n!_li::iai rEEﬂlehlﬂ.ndIM]‘lll'."['
:l;:he:liﬁ documents, private as well as public. A new and improved edition, in six

volumes, royal 12mo., bound in eloth, or done up in paper t¢ match,
]
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LEA & BLANCHARD are the Publishers of the American Journal of the Medical Sciences, edited by

ISAAC HAYS, M.D., Surgeon to Wills Hospital, Physician to the P hiladelphi han Asylum, Mem
"'H;Tj.f."ﬂmi E'ﬂ'ﬂ ' &-ﬁrﬁ &c. nsginted {',f numerous eollaborators l:: &l.l:lpj?:e?}l:fn ::?’lhc“[lm:;h s
3 : a' was commenced TWENTY THREE YEARS AGO, and it is therefure the oldest Medical
uﬁr::l t::;;: i"n‘.’ﬂ‘,f'lﬁ iit:dtg; I:.m.'t_-:m'uli States, m;: :.l.: permanency may be considered as estallished.
| r. Lhapman, who has been a constant contributor (o its pages; and for the last
seventenn years it hns been under the editorial direction of Dr, . -
A New B{!l‘iﬂ was commenced in Jan. 1841, s S G

The pages of this Journal contain the rds of i
IE-“ iy Baored ol Ur:i':'-n. records of Lhe experience of the most distinguished members of the

CONTENTS OF THE NO. FOR APRIL 1844,

MeMoIRS aNp CasEs,—Art. [ Observations on the Palhological Relations of the Medulla Spinali
Austin Flint, M.D. 1I. Case of Molluscum, associated with I-thro-ﬂelluur Bm:.]rll.:d Tuu:InuI: ;ﬂnﬂu;mﬁf

“loid Discase. By Washington L. Atlee, M.D. [With a wood cut.] 1L On the Pulse of the Insane. by

Pliny Earle, M.1. 1V, Siatistics und Cases of sMidwifory; compiled from the Records of the Philadelphin
Hﬂapllll. Blockley. By Geo. N. Burwell, M.D. V. On Il:lut..‘-uﬂgz:-livn Fever of Mississippi. with uuu.phéy
R.G. Whartan, M., V1. Enteritis—with Cases, exem ifﬁq{ﬁ the decidedly beneficial effecte of Blood let.
ting, and the Sodative Treatment. By P. M. Kollock, M D L. Case of Inversion of the Uterus, in which
Reposition was effected on the tenth day. By Joseph P, Gazzam, M.D. VIIL Ligature of the external Hiac
Artery for Aneurism. By W. P. Boling, M.D. 1X Eupatorium Perfoliatum in Epidemic Influenza. By J.
ﬁ Eﬁbinr. Enl'n'mx:':cm?rha? 8 of 'fd' !l‘!tmu- up-nlri by the action of Egcm My Thomas J. Garden,

His . On Xlraction ELain lacenia in Abortion. By Henry Bond, M. D. XI1I. lmproved
Catheter Bougie. By . J. Dodd, M D. S ] o

Reviewe.—X1II. Fenger's Dissertation on Erysipelas Ambolans. XIV. Drs. AP William and Pritehett on
African Remitlent Fevers,

BioLiooRAPHICAL NotTicEs.—XV. Harrisen’s Theory of the Nervous System. XVI. Hartsherne's Annual
Report of the Eastern State Penitentiary. XVIL Ewrkbride's Reportof the Pennsylvania Hospital for the In-
sane. 2 Reportof the Ohio Lunatie Asylum. 3. Report of the Managers of the Swate Lunatic Asylum, (New
York) 4. Report of the Superintendent of the Maine Hospital. XVI1II Paris's Pharmacologia. XIX. Hare's
=Statistical Report of one hundred and nincty cases of [usanity admitted into the Retreat near Lecds. XX
IFhite's Address on Insanity. XXI. Report of the Burgeon General U. 5. Army. XXII. Dunglisen's Human
FPhysiology., XX Dungilizen’s Dictionary of Medical Science, XXIV. Weston some of the more impartant
Diseases of Childhood. XXV. Magendic’s Elementary Treatise on Human Physiology. XXVE I on
Spaym, Languor, Palsy, and other disorders termed Nervous, of the Muscular System. XXVIL West's Clin-
icil and Pathological Report on the Pnenmonia of Childrén. XXVIII, Cooper on Hernia. XXIX Todd on
Ehewmatic Gout, Fever, and Chronic Rhenmatism of the Joints, XXX, Smith and Heraer's Anatomical
Allas., XXXI1. Quarterly SBummary of the Transactions of the College of icians of Fhiladeiphia.

[. Chapman's Lectures on the more important Diseases of the Thoracic and Abdominal Viscera.

BUMMARY OF THE IMPROVEMENTS AND DISCOVERIES IN THE MEDICAL ECIENCES.

Awatomy anp Pavsiornov.—1. Elsessor onthe Period at which the foramen ovale, and the ductug vennaus
become obliterated. 2. Lacauchis on Absorption. 3. Burrows on Blood in the brain. 4. Erdi on Oplic nerves.
5. Spence on Nervus vagus aod nervus accessorius, 6. Escape of ova independent of fecundation, and the
Emma‘linu of this with menstruoation. 7. Rebértonon Ageof puberly in girls. B. Starron Urachus pervious

ar barth.

Materia MEpica anp PuarMacy.—D. Galleoti on Species of Veratrum. 10 Marfens and Gallesti on Bpe-
cies of Smilax. 11. Formula for fluid extract of Senna. 12, O"Skaughnessy oo Gurjum Balsam. 13. King-
don on New preparation of Quinine. ;

Mepicat Pathoroay axp THERAPEUTICS AND PRacTioAL MEDcvE —14. Prus on Mmmﬁ;:‘l Apoplexy.
15, Fusson Communication between the aoria and pulmonary arlery withont Cyanosis. 16 ## remark-
able case of Uyanosis. 17. Pritchard on the connection of Insanity with diseases in the argans ufp?_ylmll

ife, 18 Fisrapentson new treatment of Seiatica. 19, Folr on Uleeration of the Appendiz YVermiformis.
90, Bredscheider on lupture of the Trachea. 21, Negrier on Epistaxis. 23. Herberger on blood and urine
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termittent Fevers. 25, Taylor on double intussusception. 26. Mackenzie on Epidemic Remittent Fever
which ailed in Glasgow. 7

amﬁ'i‘.. hraomﬁnnn THERAPEUTICE AND OPERATIVE SURGERY.—27. Debency on abortive treatment
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