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DIGESTIVE ORGANS—INTESTINES. 93
floats in the abdominal cavity. Their structure is nearly alike through-
out: a mucous membrane lines them: immediately without this is a
muscular coat; and, externally, a serous coat, formed by a prolonga-
tion of the peritoneum. The mucous membrane is soft and velvety,
and is the seat of a similar secretion to that of other membranes of the
same class. The muscular coat is composed of two planes of fibres, so
united that they cannot be separated,——the innermost consisting of
circular, and the outermost of longitudinal fibres, the arrangement of
which differs in the small and large intestines. The serous or peri-
toneal coat receives the intestine between two of its laminze, which, in
their passage to it, form the mesentery. The serous coat only comes in
direct contact with the intestine at the
sides and forepart. Behind, or on the
mesenteric side, is a vacant space, by
which the vessels and nerves reach and
leave the intestine. These form their
first network between the serous and
muscular coats; their second, between
the muscular and mucous.

Between the upper four-fifths of the
intestinal canal, and the lower fifth,
there is a well-marked distinetion ; not

Fig. 30.

only as regards structure and magni-
tude, but funetion, This has given oc-
casion to a division of the canal into
small and large intestine; and these,
again, have been subdivided in the va-
rious modes that will fall under con-

Portion of the Stomach and Duodenum
laid open to show their interior.

1, 1. Right or pyloricexiremity of stomach,
2,2 Folds apd mucous follicles of mucous
coat of stomach. 3. Points into the pyloras,
4. Thickness of the pylorus. 5, & ]]JIIJ.;:: af
the internal mwnﬁu ducdenum. 6. Upen-
fug of the ductus communis choledochus into
the ducdenum,

sideration. As the small infestine forms

so large a portion of the intestinal canal, its convolutions occupy con-
siderable space in the abdominal cavity,—in the middle, umbilical,
and hypogastric regions,—and terminate
—in the right iliac region—in the large
intestine. Its calibre differs in different
parts; but it may be regarded on the
average as about one inch. It is usually
divided, arbitrarily, into three parts;—
duodenum, jejunum, and ileum. The duo-
denum is so called, in consequence of its
length having been estimated at about
twelve fingers' breadth. It is larger than
the rest of the small intestine; and has
received, also, the name of second stomach,
and of ventriculus succenturiatus. It is
more firmly fixed to the body than the
other intestines; and does not, like them,
float loosely in the abdomen. Initscourse
to its termination in the jejunum, it de-
scribes a kind of Italic ¢, the concavity of
which looks to the left. From this shape it has been separated into
three portions;—the first situate horizontally beneath the liver: the

Fig. 31.

Longitudinal Section of the Upper
Purt of the Jejunum extended
under water,















93 DIGESTION,

The precise use of the glands of Peyer is generally t:ol_nsil_;'lered
to be unknown. Wagner' has well observed, that the intimate
structure of the whole of these glandular bodies requires farther
study, and is almost as little known as their individual functions,

Fig. 43.

Vertical Section of two of the Peyerian
Glandule from the Ilenm of the Pig,
one of them closed amd full, the other
open and empty, with their neigh-
bouring villi; magnified 15 diameters.

., Cellnlar contents of the vesicle; mag-
nitied 230 diameters.

Tt has been coneceived, that they secrete
a putrescent matter from the blood,
which may be concerned in giving
to the excrement its peculiar odour;
this matter, as in other cases, bein
formed by cells, which burst on the free
surface of the mucous membrane, and
discharge their contents to be mixed
with the feces, Such has been the view,
until recently, embraced by Dr. Car-
penter. Professor Briicke,® of Vienna,
adopts a diflerent opinion—maintain.
ing, that they are always closed in their
natural condition. He regards them as
appendages to the lymphatic system ; as
the lymphatics can be filled by injections
directed from them. The contents of

their areole or cells resemble also, in appearance and character, those
of the mesenteric ganglia. This view is embraced by Professors Frei,

Fig. 44.

Fig. 45.

Seetion of Small Intestine, eontaining some

of the Glands of Peyer, as shown under
the microzcopa.

These glands nfpunr to be small lenticular #x-
favations, containing, according to Boshm, &
white, milky, and rather thick finid, with pe-

A pateh of Peyer’s Glands of the adult hu- merous round eorpnscles of various sizes, bub
man suhj-nct, from the lowest part of the mostly maller than blosd globules, The meshés

Tlenm.—After Boehm.

seen in the ent are the ordinary b folds
of the mucous cont, sdelic .

' Elements of Physiology, translated by R. Willis, § 137, Lond a
? Denkschriften der K. Akademie der Wiswmulm}s 'ﬁ:ien, lb:ﬁl}m








































































































































































































































































































































































































































LYMPHOSIS. 239

eylinders, of a diameter of from 0001 to 0006 millimétres, placed in a
series, side by side and end to end, so as to constitute tubes which
form networks, and open into larger lymphatic trunks. They are ex-
tremely numerous; more so, however, in some parts than others.
They have not been found in the brain, spinal marrow, eye, or internal
ear, bones, cartilages, or any non-vascular parts; but this is not a posi-
tive proof, that they do not exist in some of them. It may be, that
they are so minute as to escape observation. Intheir progress towards
the venous system, they go on forming fewer and fewer trunks; yet
always remain small. This uniformity in size is peculiar to them.
When an artery sends off a branch, its size is sensibly diminished ;
and when a vein receives a branch, it is enlarged; but when a lym-

hatic ramifies, there is generally little change of size, whether the

anch given off be large or small.

The lymphatics consist of two planes,—the one superficial, the other

-seated. The former creep under the outer covering of the organ,
or of the skin, and accompany the subeutaneous veins. The latter are
seated more deeply in the interstices of the muscles, or even in the
tissue of parts; and ammﬁany the nerves and great vessels. These
planes anastomose with each other.

,This arrangement oceurs not only in the limbs, but the trunk,
and in every viscus. In the
trunk, the superficial plane
is beneath the skin; and the
deep-seated between the mus-
cles and the serous membrane
that lines the splanchnic cavi-
ties. In the wiscera, one
plane occupies the surface;
the other appears to arise
from the parenchyma.

The two great trunks of the
lymphatic system, in which

e lymphatic vessels of the
various parts of the body
terminate, are the thoracic
duet, and the great lym-
shatic trunk of the right side.

he course of the thoracic
duct has been described al-

ready. Itis formed of three | . . v 0d Glands of the Groin of the
great vessels ;—one, in which Right Side.

a‘“‘ thE l?mphatms Eﬂd laﬂ- Y Sa.ghunl. magna vein, 2. Veins on the surface of abdo-

teals of ﬂ[ﬁ intestines termi- men. External pudic vein. 4 Lymphatic vessels eol-
lected in fascienll and aceompanying the saphoena vein on
nate; and the other WO, its innerside. 6. External trunks of the same set of vessels.

' 8. L hatic gland which recelves all these vessels. It
fﬂme’d b}r the union of the is pm :nmr,lfu ?nminmlan of the saphena vein. 7. Ef-

ly m&haﬁca of the lower half ferent trunks from this gland; they become deep-scated
of

o and accompany the femoral.artery. 8. One of the more

e body. Occasionally, Bxternal lymphatic gidlids of the groln, 9, A chaln of fonr

h d - or five ingninal glands, which reesiva the lymphatics from
the duct consists of several i, ganl.ti‘la, abdomen, and external portion of the thigh.

trunks, which unite into one -
before reaching the subclavian vein; but more frequently it is double.






































































































RESPIRATORY ORGANS, 273

conjecture. Malpighi conceived it to end at the mucous surface of the
bronehi in an extremely delicate network, which he called rete mirabile ;
and this was, likewise, the opinion of Reisseisen. Bichat! admitted at
the extremities of the pulmonary
artery, and between that artery
and the veins of the same name,
vessels of a more delicate charac-
ter, which he conceived to be the
agents of hwmmatosis, and ecalled
the capillary system of the lungs.
This, however, is nothing more
than the fine dense capillary net-
work, formed by the (Fstrihutiun
of the artery on the air-cells, from
which the pulmonary veins arise,
Their radicles communicate freely
with those of the pulmonary ar- [B L :
t&l‘j‘. When we observe them dis- Arrangement of the Capillaries of the Air-cells
tinetly, they are found uniting to of the Human Lung.
constitute larger and larger veins,
until they ultimately end in four great trunks, which open into the
left auricle of the heart. The pulmonary arteries do not anastomose
in their course ; and according to Dr. Cammann,* the capillaries of one
lobule do not communicate with those of another: the interstitial
areolar membrane even of the most minute lobules was seen entirel
free from colour when a coloured injection was thrown into the vessels,
In addition to these organic constituents, the lung, like other organs,
receives arteries, veins, lymphaties, and nerves. 1t is not nourished
by the blood of the pulmunar}r artery, which is not adapted for the
purpose, seeing that it is venous, The bronchial arleries ave its nutritive
vessels, Tl'naj,r arise from the aorta, and are distributed to the bronchi,
Around the bronchi, and near where they dip into the tissue of the
lung, lymphatic glands-—&mncﬁmi glands—exist, the colour of which is
almost black, and with which the few lymphatic vessels, that arise from
the superficial and deep-seated parts of the lung, communicate. IHal-
ler® has traced the eflerent vessels of these gl;mda into the thoracie duet.
The nerves, distributed to the lungs, proceed chiefly from the eighth
pair or pneumogastric. A few filaments of the great s_}rmpathetm are
also sent to thern, The eighth pair—after having given off the superior
laryngeal nerves, and some twigs to the heart—interlaces with nume.
rous branches of the great sympathetic, and forms an extensive nervous
network, called anterior pulmonary plexus.  Alter this, the nerve gives
off the recurrents, and interlaces a second time with branches of the
great sympathetic, forming another network, called posterior pulmonary
piﬁma 1t then prnceeds to the stomach, where it terminates. (See
. 24.) From these two plexuses the nerves proceed, that are dis-
ute.d to the lungs. These accompany the bronchi, and are spread

! Anatomie Générale, édit. de MM. Béclard, Blandin, and Magendie, ii. 381-386,
Paris, 1832,
¥ New York Journal of Medicine, Jan., 1848,
¥ Elem. Physiologiw, viii. 2, § 15, Lausann, 1764.
VoL. I.—18












































































































































































































































































































































































































































































































































































































































































































































































































OF THE LIVER. 533

former editions he had embraced the view of the histology of the liver
laid down by Retzius, Leidy, and others, farther inquiry I3ad satisfied
him that “the view of the compound nature of the hepatic structure,
which Dr. C. Handfield Jones was the first to propound, and which har-
monizes with Prof. Kolliker's account of its structure is really the cor-
rect one:’—%this view,” he adds, “being strikingly confirmed and
illustrated by the parallel order of anatomical and physiological facts
resented by the vascular glands™

Perhaps the best mode, according to Dr. Budd? to get a general
idea of the structure of the liver is to examine under the microscope,
—first, a thin slice of liver, in which the portal and hepatic veins
are thoronghly injected; and secondly,—a small particle taken from
the lobular substence of a fresh liver, in which the bloodvessels are
empty, as in an animal killed by bleeding. Fiﬁnre 163, from a speci-
men g}' Mr. Bowman, represents, on a magnified scale, a small branch

Fig. 167.

Lobules of the Liver magnified.

@, a, 0. Minote twigs of the portal vein, B 5 b Eﬂ\ll]wiea immediately springing from them, and
gorving with them to mark the outline of the lobules,  d, 4, o. Capiliaries in the centre of the lobuloes, fn-
{WIM throngh the hepatie vein. & & Places at which the size injected into the portal vein has met that

njected ot the hepatic vein, so that all the intermedinte capilluries are coloursd and conspicnons. 1, L
Cantres of lobules lnte whick the iujection has not passed through the hepatic vein.

of the hepatic vein, two or three branches of the portal vein, and the
intermediate capillaries. The capillaries appear to have nearly the

! For recent views of the histology of the liver differing from those of Killiker and
C. Handfield Jones, see Proceedings of the Royal Society, June, 1855 ; and Brit, and For.
Med.-Chir. Rev., Oct., 1855, p. 528. He considers that the cells of the ducts stand in
relation to the hepatic cellz as the columnar epithelium lining the stomach tubes does
to the secretory cells at the bottom of them.

¥ On Diseases of the Liver, 2d Amer. edit., p. 120, Philad., 1853.
















































































































































































































































































































































GREAT SYMPATHETIC. 645

ments of which proceed to join Fig. 204.
the sixth pair of encephalic
nerves, and another to meet the
Vidian twig of the fifth pair.
By means of the fifth pair, it
communicates also with the oph-
thalmic ganglion, which Bichat
considered to belong to it. On
issuing from the carotid canal,
the nerve ses downwards,
along the sic{}:s of the spine, to
the sacrum; presenting a series
of ganglions;—three in the neck,
—the superior, middle, and -
ferior cervical; twelve in the
back,—the thoracic; five in the
loins,—the lumbar; and three
or four in the sacrum,—the sa-
eral. When it reaches the coc-
¢yx, it terminates by a small
ganglion, ealled eoceygeal; or by
uniting with the great sympa-
thetic of the opposite side.

The ganglions are of an irre-
gular, but generally roundish,
shape. They consist of nervous
filaments, surrounded by a red-
dish-gray, pulpy, albuminous, or
%ﬂlﬂtinnus substance, which dif-
ers from the gray matter of the
brain. Sir E. Home' considers
their structure to be intermediate
between that of brain and nerves;
the brain being composed of
small globules suspended in a
transparent elastic jelly; the
nerves made up of single rows of
globules, and the ganglions con-
sisting of a congeries of nervous
fibres compacted together.? Volk-

Great Sympathetic Nerve,

1. Plexua on the earotid artery in the caratid foramen. 2. Sixth nerve (moter externus). 3. First
hranch of the fifth, or ophthalmic nerve, 4. A branch on the septum narium going Lo the ineizive fora-
wen, 5 Reecurrent braneh or Vidian nerve dividiog into the earotid and petrogal branches, 6. Poste-
rlor palatine branches. 7. Lingual nerve joined by the chorda tympani. & Portio dura of the seventh
pair. #. Superior cervieal ganglion. 1 Middle cervieal ﬁanglhm. 11. Inferior cervical ganglion. 120
Roots of the great splanchnie nerve arising from the dorsal ganglia. 13. Lesser eplanchoic merve. 14.
Ronal plexus, 15, Solar plexus. 16, Mesenterie plexus. 17, Lumbar ganglia. 18 Sseral ganglis, 189,
Vesical ploxns, 20 Recial plexus, 21, Lumbar plexus (corcbro-spinal). 22 Rectum. I23. Bladder.
24 Pubis. 25 Crestof the iliom. 26 Kidoey. 27, Aorta. 28 Diaphragm. 29, Heart., 30, Laryux,
tsl:u- suh;inuu]u_v.- gland. 32, Ineisor teoth. 33, Nasal septum, 4. Globe of the eye. 33, 36, Cavity of

@& eraninm.

! Lect. on Comp. Anat., v. 194, Lond., 1828,
? Sge, omn the Histology of the Organic or Bympathetic Nervous Fibres, Mr. Paget,
Brit. and For. Med. Rev., July, 1842, p. 279.
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