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32 CHARACTERISTICS OF MAN.

(Fig. 3.

processes of the cervical and dorsal vertebree. But, as there is
scarcely a vestiﬁe of this ligament in the human subject, and from
the great weight of his head, standing in a horizontal posture
is necessarily unnatural and painful to him.

In man, as we have seen, especially in the Caucasian race, in
which the facial angle is large, the forehead is nearly on a line
with the face. = But this arrangement does not exist even in the
most anthropomorphous animals ; on the contrary, the face pro-
jects far beyond the forehead, so that in them the anterior lobes of
the brain are not placed over it, as in the human subject. This

rominence of the face, or, as it is more commonly called in the in-
erior animals, the muzzle, is adapted to the horizontal posture, and
is favourable to the development and action of the organs placed
in this part. The nose or snout in many of the quadrupeds is a
highly-geveiuped organ, and occupies a considerable portion of
the face ; while in most animals the mouth is not merely destined
to mastication, but is the chief organ of prehension and weapon
of offence and defence. Hence the size and form of the nose and
mouth in man differ essentially from them. The mouth in man
is chiefly destined to mastication, taste, and speech; it does not,
therefore, present the strong and widely-expanding jaws, power-
ful muscles, and formidable fangs so characteristic of many an-
imals. Even the mouth of the orang-outan, with its elongated
jaws, its short, strong incisors, and formidable cuspidati teeth, is
very diflerent from the small, arched mouth of man. It is also
quite evident that this development of the muzzle in quadrupeds
is in keeping with their horizontal posture.

Finally, when we compare the outline presented by man with
that of the orang-outan, the most manlike of the simie, we are
particularly struck with the length and power of his lower extrem-
ities, the breadth and solidity of the feet, with the strong project-
ing os calcis, and the vast ‘muscular masses by which they are
moved, especially the powerful glutei and gastrocnemii muscles,






















S8ENSE OF VISION—LIGHT. 39

fracting power, but it modifies the disposition of the refracted
rays with respect to each other. The perpendiculars at the sur-
face of the refracting body approaching or separating from each
other, according to ﬁm form of the body, the refracted rays must
also converge or diverge from each other. When, from the form
of a refracting body, the rays are made*to converge, the point
where they unite is called the focus of the refracting body. Bod-
ies of a lenticular form, or those bodies which are terminated by
two segments of spheres, present this phenomenon. A refracting
body with parallel surfaces does not change the direction of the
rays, but apgroximates them towards its axis by a sort of trans-
rt. A refracting body with two convex surfaces, called a lens,
oes not possess a greater refracting power than a body which is
convex on one side and plane on the other, but the point where
the rays unite is nearer.

[Refracting media, terminated by curved surfaces, produce dif-
ferent effects upon light, according to the nature and arrange-
ment of the curved surface. In order to collect a pencil of rays
proceeding from a distant object accurately to a focus, the dense
medium must be of a lenticular form. If we suppose the object
to be very remote, the rays composing the pencil must be nearly
parallel, as in the following diagram.

(Fig. 5.)

Let A B C D represent the rays, and T W the lens. There
will be one of these rays, and but one, viz., C I, which strikes the
lens perpendicularly, and will, therefore, continue its rectilinear
course to R without undergoing any refraction. B and D, situa-
ted near the central ray, will undergo a small degree of refrac-
tion, the obliquity in the surface of the lens being but slight at this
point. But the rays A and E, striking the lens at a pomnt where
there is greater obliquity of the surface, will undergo a greater
amount of refraction, which is required in order to bring them to
the same focus. M N O P Q represent the convex surface of
the posterior part of the lens, through which the rays emerge
when passing into a rarer medium. According to the same law,
this increases the convergence of the rays. Thus, by making the
denser medium convex on both sides, both surfaces concur in pro-
ducing the desired effect. This is called a double convex lens,

and is more strikingly shown in the following diagram.
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(Fig. 6.)

When the rays of light are transmitted through the same me-
dium, they proceed in straight lines. Let us imagine a dark
chamber into which no light is allowed to enter except by a sin-
gle small aperture, as is shown in the following diagram.

(Fig. T.) . - —
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It is evident that each ray will, in that case, illumine a different
art of the wall. Thus, the whole external scene will be faithful-
y represented, though it will be in an inverted position. This in-
version of the i is a necessary consequence of the crossin
of all the rays at the small aperture through which they are ad-
mitted. It must also be a necessary result of limiting the illumi-
nation to a single ray, that the image thus formed will be very
faint. If the aperture were enlarged, the image, indeed, would
be brighter, but more indistinet from the intermixture and mutual
interference of adjacent rays. The only mode by which distinet-
ness of the image can be obtained is to increase the number of
rays. This may be done by means of a double convex lens.

%f', then, in a dark chamber (as in fig. 7), we enlarge the aper-
ture and fit into it a double convex lens, we form a camera ob-
scura. In this well-known optical instrument, the images of ex-
ternal objects are formed upon a white surface of paper, or a
semi-transparent plate of glass. These images must evidently be
m an inverted position with respect to the actual objects that they
represent. There is a striking analogy between the construction
o thtf camera obscura and the eye. The latter, however, is
greatly superior in many respects, particularly in its spheri
shape, by which the retina is eTabledptu r-a«{:'atiwcrgr every pu]i-tiunﬁglf
the images produced by refraction, which are themselves curved.





































52 FUNCTIONS OF RELATION.

through its whole extent. In another case, where the right eye
was atrophied, the anterior portion of the same side was ound in
an evident state of disease, and the posterior portion of the left
side to present the same appearance. Some have thought that
the crossing of the optic nerves in fishes removed every oubt on
the subject; but this can only be justly considered as amounting
to a probability. ‘ )

| Jlivided“, in a rabbit, the right optic nerve behind the crossing;
the consequence was, loss of vision of the left eye. I divided the
left nerve; vision was completely abolished. In another animal, I
divided, into two equal portions, the crossing over the median
line ; the animal was immediately deprived of sight. The cross-
ing is then total,and not partial,* as was supposed by the learned

oolaston. Here, as in many other instances, physiological ex-
periment speaks in language clear and positive, when minute an-
atomy can only raise doubts.

The optic nerve is not formed of a fibrous envelope and of a
central pulp, as the ancients believed, but it is composed of very
fine filaments, placed at the side of each other, and eommunica-
ting with each other, like other nerves. This arrfangement is
very evident in that portion of the nerve which extends from the
sella turcica to the eye. [The figure beneath represents a hori-
zontal section of the globe of the eye, after Home.

(Fig. 9.)

S represents the sclerotica, the external coat. It is perforated
by the optic nerve at O, which is expanded into the retina R.

* Inbirds the crossing is proved in another manner. I emptied the ] -
fifteen days afterward, I found, on examination, that the mﬁ:;us m:har?:d%ia:ppenad:
and the nerve atrophied before the crossing, on the side of the emptied eve and on the o

ite side behind the crossing. Th i i
P'ﬂﬁim shis optio ks itagurigi_n._e atrophy extended to the optic tubercle, the point




















































SENSE OF VISION. 69

tion or refraction which the light undergoes before arriving at the
eye, and to that law which we instinctively establish in our own
mind, namely, that the light passes from the object to the eye in
a straight line. It is to this cause that we must refer the illusions
occasioned by mirrors. We see the object behind the mirror in
a prolongation of the line that the ray describes in directly ap-
proaching the eye. To this cause must be referred the apparent
increase or diminution of volume of bodies seen ﬂlruuglg glass.
If the rays are made to converge, the body will appear to us lar-
ger; if to diverge, it will appear smaller. The use of these glass-
es produces another illusion. The objects appear surrounded by
the different colours of the solar spectrum, because the surfaces
of glass, not being parallel, decompose the rays of light in the
manner of a prism.

Distant objects are constantly producing illusions, which we
cannot prevent, because they necessarily result from certain laws
that govern the animal economy. An object appears so much
the nearer to us as its image occupies a more considerable space
upon the retina, or as the%ight passing from it is more intense.

f two objects, of different volume, equally brilliant, and placed
at equal distances, the largest will appear the nearest, unless there
be some accidental circumstance that enables us to judge more
correctly. If two objects of equal volume be placed at equal dis-
tances from the eye, but are unequally bright, the most brilliant
will appear the nearest. It would be the same if the objects were
at unequal distances. This any person may convince themselves
of by observing a row of reflectors ; if the light of one be more
intense than the rest, it will appear to be the first of the row,
while that which is really first will appear last, if it be less bright.
An object which is so placed «as not to have anything between
our eye and it, will appear nearer than when this is not the case;
the reason of which is, that intermediate objects enable us to com-
pare distances, and thus to form a more exact judgment.

When our eye is attracted by a bright object, while those sur-
rounding it are enveloped in darkness, it appears much nearer
than it is in reality. Every one must have noticed this effect of
a light at night. Objects appear small according to their distan-
ces ; thus the trees in a long avenue appear to us to grow smaller
and approach each other when they are at a considerable dis-
tance. It is by attending to these various sources of illusions,
and the laws of the animal economy in which they are founded,
that artists are enabled to produce them at pleasure. The paint-
er, for example, in many cases, does nothing more than transfer
to his canvass those optical illusions into which we are constantly
falling. The construction of optical instruments is also founded
on these principles. Some augment the intensity of the light
coming from objects ; others, by rendering it divergent or con-
vergent, increase or diminish the apparent volume of objects,
&e., &e.

There are some optical illusions which we are able to remove
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the distances, magnitudes, and forms of bodies is the result of ex-
perience, or, what amounts to the same thing, of the education of
the sense of vision. This will be confirmed by considering vision
at different periods of life. :

Vision at different Periods of Life.

The eyes are early formed in the feetus. In the embryo,
they appear like two black spots; at seven months they be-
come capable of modifyi % the ]El'ght. so as to form an image upon
the retina, as we know by experiment; until that period they
cannot do this, because the pupil is closed by the membrana ,Fu-
pillaris.* At seven months this membrane disappears. The
common mode of expressing this is saying that it is ruptured ; it
is probably absorbed. At this period the feetus likewise becomes
capable of living independently of the mother ; it sometimes hap-

, however, %hat no trace of this membrane is found in the eyes
of the fetus at six, or even five months.

There are some points in which the eyes of the feetus and those
of adults differ ; they are not, however, very remarkable. In the
first, the sclerotic coat is thinner, and even slightly transparent ;
the choroid is reddish externally, and the black pigment less thick
internally ; the retina is proportionally more developed, and the
aqueous homour is more abundant, which causes the cornea to
project; finally, the crystalline humour is much less dense than
in the adult. fore birth, the eyelids are closed tightly together,
as if they were glued; in some animals they are even united by
the conjunctiva of the eyelids, which passes from the one to the
other, and is not ruptured until after the birth.

As we advance in life, the quantity of the humours of the eye
insensibly diminish until the adult age. Afier this, they diminish
in a manner much more perceptible ; this becomes very palpable
in advanced age. The crystalline humour, especially, not only
becomes more dense, but it begins to lose its transparency, and
to assume a yellow colour, which at last becomes quite deep. At
the same time that the crystallne becomes yellow, it becomes
much more dense, and contracts a slight opacity that may in-
crease with age, until it becomes completely opaque.

Another modification of the eye worthy of remark is this. The
choroid is of a brownish black in infants; it is a little less deep
at twenty ; at thirty it becomes grayish, and it continues to in-
crease with age, so that at eighty years the choroid is nearly
colourless.

We learn from experiment that the eye of the newborn infant,
then, is very well adapted to act upon the light, and to form ima-
s T e o o R ey ofte
cording to this anatomist, there is no aqueous humour in the anterior chamber of the
before the rupture of this membrane, utthuhumnurummtndmthepuu:j};:
¢hamber, which proves, lst, that the membrane of the aqueons humour is not the secre-
tory organ of this fluid ; 2d, that this organ exists in the posterior chamber ; 3d, that before:

the seventh month, the membrane of the aqueous humour presents all the characters of a
serous membrane, particularly that of forming a sac without an opening, i






















































SBENSE OF HEARING. 921

We are thus enabled to determine with considerable certainty
when the deafness arises from obstruction of this tube. There are
two remedies which have been much practised in modern times
for deafness arising from this cause, founded on the physiological
facts referred to. The one consists in puncturing the membrana
pani; the other, and more modern operation, proposed by M.
eleau, of Paris, in dilating the obstructed eustachian tube by in-
jectin% into it air, warm water, and other bland fluids. Inflamma-
tion of the lining membrane of the external ear is a common and
painful disorder, especially in childhood, often coming on peri-
odically. It frequently commences with exquisite pain and in-
tolerance of sound ; in a short time a purulent discharge occurs,
accompanied with relief to the pain, and as the discharge gradually
subsides the health is restored. In some cases the inflammation
puts on a chropic form, and is attended with thickening of the
membrana tympani; in others, there is ulceration of the mem-
brane and destruction of the small bones, which are discharged
through the external ear; in both cases, deafhess is produged.
Not unfrequently the purulent discharge from the external ear, the
common termination of inflammation of the lining membrane, sud-
denly ceases, and is followed by return of the pain and great sensi-
bility to sound. In these cases of relapse, the mflammation is very
apt to extend through the bony structure to the textures of the
brain. This organ also necessarily sympathizes in all the changes
which occur in the encephalon. some cerebral affections, its
susceptibilities are so exalted as to be painfully affected with the
weakest sound ; in others, so depressed as to be insensible to the
loudest. The state of its functions thus constitutes one of the best
guides in many acute diseases for determining the pathological
condition of the brain. In acute inflammation great morbid sensi-
bility to sounds and tinnitus aurium are common symptoms ; while
tumours of the brain, effusions of serum or blood, are indicated by
deafness in one or both ears. There is, however, but little sym-
pathy between the ears and the other important organs.]

Modification of Hearing by Age. :

The ear is formed very early in the feetus. At birth, the in-
ternal ear and small bones are nearly the same as at any period
of life, but the parts which belong to the middle and external ear
are not in a condition to act, which constitutes an essential dif-
ference between the eye and ear. The external cartilage is com-
paratively very small and soft, of course possesses but little elas-
ticity, and is, therefore, but imperfectly prepared to perform the
function to which it is destined. The parietes of the external

sage are in a similar state ; the membrana tym'Pani is very ob-
que, forming, in some measure, the upper part of the canal, and
is therefore badly arranged to receive the sonorous rays. All the
external part of the ear is covered with a soft whitish matter,
which obstructs its functions. The cavity of the tympanum is
also proportionally small, and, instead of air, contains a thick mu-









94 FUNCTIONS OF RELATION.

{Fig. 16.)

palate; E the mouth of the eustachian tube; T T the cornets, or
turbinated bones.

The Pituitary Membrane—This covers the whole extent of
the nasal fosse, inereases very much the thickness of its cornets,
and is prolonged beyond their edges and extremities in such a
manner that the air cannot traverse the nasal fosse, except ?
very narrow and lengthened passages. This membrane is thick,
nnﬁyadheres tenaciously to the bones and cartilages to which it is
attached. It surface presents an infinite number of small projee-
tions, which are considered by some as nervous papille, but have
been supposed by others to be mucous crypte ; they are, howev-
er, very vascular. These projections give to the membrane a
velvetlike appearance. The pituitary membrane is smooth and
soft to the touch, and receives a great number of bloodvessels and
nerves.

The passarges which the air passes through to arrive at the
back part of the mouth deserve attention. They are three in
number, and are divided by anatomists into inferior, middle, and
superior passages. The inferior is by far the largest, longest, and
least oblique and tortuous; the middle is narrower, nearly as
long, and deeper from above, downward ; the superior is much
the shortest, and most oblique, and narrowest. It is also proper
to add to these passages, -&l& very narrow interval which separ-
ates the septum of the nostrils, through its whole extent, from the
external walls. Such is the extreme narrowness of all these ca-
nals, that the least swelling of the pituitary membrane renders the
passage of the air through the nasal fosse difficult, and sometimes
impossible. The tw® superior canals communicate with cavities,
which are considerably spacious, hollowed out of the hones of
the head, and are called sinuses. They are the maxillary, pala-
tine, frontal, and sphenoidal sinuses. Those which are found in

the thick part of the ethmoid bone are sometimes distinguished by
the name of cellule ethmoidales.
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138 FUNCTIONS OF RELATION.

{Fig. 2.}

oideal muscle. 17. Falx cerebri. 18, 18, 18. Superior longitudi-
nal sinus.  19. Inferior longitudinal sinus. 20. Right sinus. 21.
The vein of Galen divided. = 22. Confluence of the sinuses, opened.
23. Falx cerebelli. 24, 24. Internal face of the right hemisphere
of the cerebrum. 25, 25. Section of the corpus callosum. 26.
Right lateral ventricle. 27. Right thalamus nervi optici. 28.
Tubercule quadrigeminz. EB.gPineaE gland. 80. Section of
the peduncles of the brain. 31. Section of the cerebellum, arbor-
vite. 32. Section of the peduncles of the cerebellum. 33. Sec-
tion of the cerebral protuberance, or pons varolii. 84. Section of
the medulla spinalis. 385. Right anterior cerebral artery. 36,
The vertebral artery of the same side. 37. Naso-palatine nerve.
38. Internal branches of the left olfactory nerve. 39, 39. Branches
of the spheno-palatine artery distributed to the septum and pitui-
ta? membrane.

he following figure represents the base of the encephalon de-
prived of its membranes and the encephalic nerves.

1, 1. Anterior lobes. 2. Middle lobes. 3. Posterior lobes;
they constitute the base of the cerebral hemispheres, 9, 9, 9. 4.
Fissure of Silvius. 5. Tuber cinnereum. 6. Infundibulum. 7,7.
Mammillary tubereles. 8,8. Anterior peduncles of the cerebrum.
10, 10,10. Circumference of the inferior surface of the hemispheres
of the cerebellum. 12, 12. Anterior lobes of the cerebellum.
13, 13. Lobules of the medulla oblongata. 14. Lobules of the
nervus vagus. 15,15, Lobules of the medulla oblongata. 16, 16.
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Peduncles of the cerebellum. 17. Pons varolii. 18, Medulla
spinalis. 19, 19. Pyramidal eminences. 20,20. Corpora olivaria.
21, 21. Olfactory nerves. 22, 22. Bulbs of these nerves. 23, 23.
Roots of these nerves. 24, 24. Optic nerves. 25. Junction of
the optic nerves. 26,26. Common occular motor nerves. 27, 27.
Pathetic nerves. 28, 28. Trigemini nerves. 29, 29. External
occulor motor nerves. 30, 30. Facial nerves. 381, 31. Acoustic
nerves. 32, 32. Glosso-pharyngeal nerves. 33, 33. Pneumo-gas-
tric nerves. 34, 34. Hypo-glossal nerves. 85, 36. Vertebral
nerves. 37. Section of the medulla spinalis.]

If we compare the precautions taken by nature to preserve the
cerebrum and cerebellum from external injury, with those which
we find she has guarded the spinal marrow, we shall be led to in-
fer that this last is even of greater importance than the first ; or that
its texture, being more delicate, requires extreme care. This is,
in fact, the case. The spinal marrow holds a rank in the animal
economy at least as important as the cephalic portion of the ner-
vous system. The least shock wounds it, the least compression
destroys its functions in a moment. It was. therefore necessary
that the vertebral canal, which contains it, should afford a power-
ful protection. This end is attained in a manner so perfect, that
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ety, which leads to civilization, &c. These instinctive sentiments
are constantly acting upon man, and induce him to concur in the
order established among organized beings. The natural wants
of man are more numerous and various than those of other ani-
mals, in a direct proportion to his intelligence. In every other
respect he enjoim a decided superiority over all other animals.
hen man lives in a state of society, he is enabled easily to
satisfy all the wants of which we have been speaking ; he has
then leisure ; in other words, to satisfy these first wants, requires
but a small portion of his time and faculties. Then arise new
wants, which may be called social. Such is our desire to have
a very vivid consciousness of our existence; a feeling which, the
more it is indulged in, the more difficult it is to satisfy, because,
as we have already observed, our sensations become weakened
by habit. _

This fondness for vivid impressions, joined to a continual dimi-
nution in the strength of our sensations, causes inquietude and
vague desires, which are increased by the importunate recollec-
tion of the vivid sensations that we formerly experienced. For
the purpose of removing this state, we are compelled to have re-
course to a continual change of objects, or to increase the inten-
sity of the same sort of impressions. From this arises an incon-
stancy, which does not permit us to fix any limits to our wishes,
and a progression of desires which are annihilated by indulgence,
but afford us no gratification ; hence arises ennui, that unceasing
source of misery to civilized man when he has no employment.

This desire of vivid sensations is counterbalanced by a love of
repose, or indolence, which acts so powerfully on the higher
classes of society. These two opposite sentiments meodify each
other, and from their action and reaction result a love of power,
of consideration, and of wealth, which enables us to indulge both.
These two instinctive sentiments are not the only ones which
arise from the social state; it develops a crowd of others, less
important, indeed, but not less real. - Our natural wants, also, be-
come remarkably altered ; instead of hunger, a most capricious
taste is often substituted ; for the venereal desire, feelings of a
very different nature, &c. Natural, modify social wants, and vice
versa ; and when, in addition to this, we recollect that age, sex,
temperament, &c., have a strong influence upon all our desires,
we may form some idea of the difficulties which a study of the in-
stinct of man presents. This part of physiology has been hereto-
fore scarcely noticed.

We may at the same time remark, that an increase of the so-
cial wants is always accompanied by a cotresponding develop-
ment of the understanding. There is no comparison, as relates
to the capacity of the mind, between man in the more opulent
class of society, and as he is found in that condition where all
the physical energies are barely sufficient to provide for his first
wants. ‘The innate dispositions or instinets particularly ucc:ﬂjr
the phrenologists at the present time. = Their cfforts are especially
































































































































































































































































































































































































DIGESTION. 283

roid, from which it results that the entrance of the larynx be-
comes ub]jtiua from above downward, and from before backward.
The morsel glides over its surface, and continuing to be pressed
by the contraction of the pharynx and the veil of the palate, it ar-
rives at the ecesophagus.

It will not require much consideration to understand the d]:-r:mi-
tion which the epiglottis, in this case, assumes, if it be considered
as the only obstacle which prevents the entrance of the aliments
into the larynx at the moment of deglutition. But I have shown,
by a series of experiments, that this cause can only be considered
as accessory. QVE can, in fact, entirely remove the epiglottis
from an animal, without deglutition being impeded. Let us in-

uire, then, what is the reason why no part of the food is intro-

uced into the larynx at the moment of swallowing. At the in-
stant that the larynx is elevated, and forced behind the os-hyoides,
the glottis is closed with great exactness. This motion is effected
by the same muscles which contract the glottis in the production
of the voice. So that, if we divide the laryngeal and recurrent
nerves of an animal, leaving the epiglottis untouched, we render
deglutition extremely difficult, because we have taken away the
]Jrinc.iﬁa] cause which prevents the introduction of the aliment
into the glottis, Immediately after the morsel has passed the
glottis, the larynx descends, the epiglottis is raised, and the glottis
again opened to %'we passage to the air.*

From this explanation, it is easy to cnmlilreheu& how the ali-
ments, when swallowed, arrive at the msophagus without pene-
trating into any of those openings which are so numerous in the

rynx. The veil of the palate, at the moment when the pharynx
contracts itself, protects the posterior nares, and the orifices of the
Eustachian tubes; the epiglottis, and especially the motion by
which the glottis is closed, protects the larynx.

We have thus finished tﬁe description of the second stage of
deglutition, and traced the morsel of food, as it has passed through
the mouth and pharynx, until it has arrived at the upper gart of
the eesophagus. All the phenomena exhibited in the second stage
take place simultaneously, and with t rapidity ; they are not
controlled by the will, and differ, therefore, in many respects,
from the phenomena observed in the first stage.

The third stage of deglutition has been examined with less care;
in consequence, probably, of the situation of the aesophagus, which
it is not easy to observe, except at its cervical portion. The phe-
nomena are not complicated. By its contractions, the pharynx

shes the morsel into the esophagus with sufficient foree to di-

ate the superior part of this organ. [Its superior circular fibres,
excited by the presence of the morsel, contract and thrust the ali-

* | have knﬂm:l t‘To Tﬂﬂnm ulf.findiv‘ilduiq]:lin Whu";igz epiglottis was entirely want.
e e T oy

the aryteenowd cartilages being carious, and the edges of the glottis ulcerat that
become incapable of closing exactly the opening of the glottis. aihs Ty































































































































































336 NUTRITIVE FUNCTIONS.

(Fig. 36.) *.
Intestinal Villius— Commencement of the Lacteal.

This delineation of a magnified intestinal villus, with the com-
mencement of a lacteal, is after Krause.]

Course of the Chyle.

We have already described the course of the chyle. It at first
passes through the lacteal vessels, traverses the mesenteric glands,
arrives at the thoracie duct, and is then poured into the left sub-
clavian vein,

The causes which give it motion are, the peculiar contractility of
the lacteal vessels, the unknown cause which produces absorption,
the pressure of the abdominal muscles, especially in the motions
of respiration, and, perhaps, the action of the arteries of the ab-
domen. If we wish to form a just idea of the rapidity with which
the chyle runs along the thoracic duet, it will be only necessary
to do, as I have frequently done, viz., to open this canal in a living
animal, at the part where it forms a junction with the left subcla-
vian vein. We shall find, then, that its rapidity is not very great,
but that it is increased every time the animal compresses the ab-
dominal viscera, by the contraction of the abdominal muscles ; we
hmla:ii produce a siniilar effect by compressing the belly with the

and.

It has always appeared to me that the rapidity with which the
chyle circulates through its vessels is proportioned to the quantity
which is formed in the small intestines. This depends upon the
quantity of chyme ; so that if the aliments are abundant, and easy
of digestion, the chyle will pass along quickly:. If, on the contrary,
the aliments are small in quantity, or, what amounts to the same
thing, if they are difficult of digestion, as there will be little chyle
formed, its progress will be ;cfow. It would be difficult to esti-
mate accurately the quantity of chyle formed during any given
digestion ; it is no doubt, however, considerable. In a dog of an
ordinary size, but who had eaten as much animal food as he chose,
from an incision made in the thoracic duct in the neck, the animal
being still alive, there passed out more than half an ounce of this
fluid in five minutes, and it continued to ooze out as long as the
ch}'le was formed, that is, during several hours,

do not know if, in the course of the same digestion, the prog-
ress of the chyle varies in rapidity ; but if we suppose it uniform,
it will be perceived that there must enter into the venous system

































ABSORPTION OF LYMPH. 347

I have often repeated each of these experiments, and have va-
ried them in different ways, and have always found the same re-
sults. I think they are sufficient to show positively that the lym-
phatic vessels are not the only agents of intestinal absorption, and
that they are at least sufficient to render doubtful the opinion that
these vessels absorb other substances than chyle. It is rather
from analogy than from positive facts that it has been admitted
that lymphatic absorption takes place from the genito-urinary and
pulmonary mucous surfaces, the serous and synovial membranes,
the cellular tissue, the surface of the skin, and the substance of
the oreans. We' intend, nevertheless, to examine the small num-
ber of proofs by which they have been supported by authors.
The lacteal vessels of the intestinal canal are the only effective
organs of absorption in this part; the lymphatic vessels, then, of
the rest of the body, which exhibit a similar arrangement to the
lacteals, must possess the same power. Such is the reasoning of
the partisans of lymphatic absorption ; and, as it is known that all
the external and internal parts of the animal economy absorb, it
has been concluded that the lymphatic vessels were the only in-
struments of absor[itiun.

If the faculty of lymphatic absorption of other substances than
chyle from the intestinal canal had been demonstrated, there
would be much foree in this reasoning.

But as we have already proved that there is nothing less cer-
tain than this, we cannot atfmit it, and we are obliged to recur to
other facts or experiments, which, as is generally believed, demon-
strate lymphatic absorption.

In animals which had died in consequence of pulmonary or ab-
dominal hemorrhage, Mascagni found the lymphatics of the lungs
and peritoneum filled with blood. He concluded, therefore, that
these vessels absorbed the fluid with which they were filled. But
I have often met, both in animals and in men, the lymphatics dis-
tended with blood where there had been no extravasation of this
fluid ; besides, in some cases there is so little difference between
the lymph and the blood, that it will be difficult to distinguish
them. he fact, therefore, of Mascagni has no important bear-
ing on the question.

John Hunter, after having injected water coloured with indi
into the peritoneum of an animal, said that he saw the lymphatics,
shortly afterward, filled with a fluid of a blue colour ; but this fact
has been disproved by the experiments of Flandrin upon horses.
This author injected into the pleura and the peritoneum, not only
a solution of indigo and water, but other coloured fluids, but he
never saw them in the lymphatics, though they were promptly
absorbed. M. Dupuytren and myself have made more than a
hundred and fifty experiments, in which we have submitted a great
number of different fluids to the absorption of the serous membranes,
but we have never seen them, in a single instance, introduced into
the lymphatic vessels. The substances which were thus introdu-
ced into the serous cavities produced very sudden effects, from
















































































































































RESPIRATION, 395

chest. Make then an opening in one of the intercostal spaces,
when the air will immediately force itself into the open side of the
chest, which will enlarge at each inspiration. Make an opening
now on the opposite side, and you will observe the same effect.
It will be remarked that the elevation of the ribs is more easy and
complete than in ordinary respiration. = The reason is sufficiently
obvious : the pressure of the atmosphere is not through the medi-
um of the lung, but directly upon the parts which it concurs in

moving,.

In Ijg)e general elevation of the thorax, the form of this cavity,
and the relations of the bones which compose it, are necessarily
altered. The cartilages of the ribs appear to be peculiarly adapt-
ed to this purpose. As soon as they become ossified, and, of con-
sequence, lose their elasticity, the chest becomes immovable. At
the same time that the sternum is carried superiorly, its inferior
extremity is directed a little anteriorly; it experiences thus a
slight oscillatory motion ; the ribs become less oblique to the ver-
tebral column ; and they separate a little the one from the other,
the inferior edge being directed outward, in consequence of a slight
inflexion which the cartilage undergoes. All these phenomena
can only be distinctly observed-in the superior ribs; they are
scarcely ptible in the inferior.

To judge accurately of the mechanism of inspiration, it is ne-
cessary to study it in a person much emaciated, and under the
of thirty years. All the phenomena I have described will be vis-
ible, but will become much more apparent if the individual be at-
tacked with difficulty of respiration. Then all the forces which
elevate the throat will appear in full action; the scaleni muscles
will swell at each inspiration, and relax at every expiration. With
respect to the intercostal muscles in laborious respiration, some-
times they contract at the moment of inspiration, and sometimes,
on the contrary, they relax when there is a remarkable depression
in each intercostal space.

There results from the elevation of the thorax a general en-
largement of this cavity, both from before, backward, laterally,
and from above downward. This enlargement is called inspira-
tion ; it exhibits three well-marked degrees. First, ordinary in-
spiration, which is made by the depression of the diaphragm, and
an almost insensible elevation of the thorax. Second, a deep in-
spiration, in which the elevation of the thorax is evident, at the
same time that the diaphragm is depressed. Third, forced inspi-
ration, in which the dimensions of the thorax are augmented in
every direction that the physical disposition of this cavity will
permit. In the first degree of inspiration, the air only penetrates
into a limited portion of the lung; in the second, there is still
more ; but it is only in the third degree, forced inspiration, that it
is introduced through the whole extent of the lung. This last
mode of inspiration should be executed by the patient when we
study the state of the respiratory organs. To the dilatation of the
thorax succeeds expiration; that is, the return of the thorax to its

\
















































ARTERIAL BLOOD. 411

ed as fat. But M. Chevreul, by a series of very ingenious exper-
iments, has discovered that this matter is the same as that of the
brain and nerves. Its chemical composition is very remarkable.
It is an azotic fat, the reverse of all other bodies of this kind, which
do not contain azote.

Messrs. Prevost and Dumas have demonstrated the presence
of urea in the blood of animals deprived of their kidneys. M.
Boudet, Jun., has found cholesterine, and some other elements of
the bile, in the serum. Thus, as the analyses of the blood multi-
ply, and the processes become mur&perfect, we find in the blood
ﬂ]}r the elements of the organs. e may now designate with
confidence the fibrine as the same substance as the muscular
fibre ; the albumen, which forms so great a number of the mem-
branes and tissues; the fatty matter that has been described,
which, united with osmazome and albumen, form the nervous
system ; the phosphates of lime and magnesia, which constitute
tﬁe greater part of the bones; the urea, one of the most remark-
able excrementitial elements of the urine ; the yellow matter of
the bile, and which extends itself by imbibition into the cellular
tissue about contusions, &c. When, by the aid of a strong mag-
nifying-glass or microscope, we examine the transparent parts of
cold-blooded animals, we discover in the sanguineous vessels an
innumerable multitude of small, rounded particles, which swim in
the serum, rolling one over the other as they pass from the arter-
ies to the veins. These are the globules, or, more properly, the
discs of the blood; they were discovered by Malpighi. Lee-
wenhoek soon after engaged in examining them, probably with-
out having given much attention to the vague communication of
Malpighi on the subject. He described very precisely a great
number of them. Since that time many persons have undertaken
their examination ; but there are only tﬁree that can be eompared
with Malpighi in the accuracy of their observations and their skill
in the use of the microscope; these are Leewenhoek, Hewson,
and Messrs. Prevost and Dumas. As they agree in the principal
facts, and as the last have made use of the facts indicated by the
others, we shall confine ourselves to their results.

They found globules in the blood of all animals. To ascertain
this, a very small drop of blood may be placed upon a plate of

lass, taking care to spread it lightly, without erushing it. Upon
the edges there will always be found isolated globules or discs, that
may be easily seen and measured.
ith weak lenses they appear like black points; afterward
they assume the appearance of white circles, in the midst of
which is seen a black spot, when the magnifying dpower is in-
ereased. When magnified to three or four hundred times its di-
ameter, the last presents the aﬂpearnnna of a bright spot. When
the eye has become familiarized with this appearance, it preserves
its powers of perception with weaker magnifiers. This is the key
to most of the opinions that have been advanced upon this sub-
ject, and serves to reconcile them.
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524 FUNCTION OF GENERATION.

mate subdivisions terminating in minute cells. The ducts are

twelve or fifteen in number, of variable size, and straight. Their:

orifices are situated in the centre of the nipple, and are usually
concealed by the overlapping of its sides. t the base of the nip-
ple, the tubes dilate into reservoirs, which extend beneath the are-
ola and to some distance into the breast during lactation. They
are much larger in many of the lower mammalia than the human
subject. They supply the immediate wants of the child when
first applied to the breast, before the secretion, or draught, or
flowing in of the milk, as it is commonly called by nurses, takes
place. From each of these reservoirs commence five or six
main branches of the lactiferous tubes, each of which divides into
smaller ones; these, again, divaricate until their size is very much
reduced, and their extent greatly increased. The breast is not
formed into regular lobes by the ramification of the duets, be-
cause they ramify between, so as to destroy the simplicity and
uniformity of their divisions.

The following is a representation, after Sir Astley Cooper, of
the distribution of the milk ducts in the mamma of the human fe-
male during lactation ; the ducts injected with wax.












































































