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INTRODUCTION. 19

plants, of many animalcules, of the so-called ciliated cells of more com-
plex animals, and of the spermatozoids of the male seminal liquid. They
also appear to form the structure of areolar tissue.

Some of the simplest forms of specific organie life consist, apparently,
of mere homogeneous filaments; as, for instance, the
various species of Vibrio, (figure 2,) millions of which,
endowed with the power of movement, may be observed
in any organic infusion that has been exposed for a short
time to the air. The thin, oil-like, iridescent film, often
seen on standing water, is sometimes composed of these
living homogeneous filaments, which, decomposing the
rays of light falling on them, give rise to the charac-

Fia. 2.

Yierios, from urine
: which had been ex-
teristic hues of the rainbow. posed to the air for

some hours. Highly

Homogeneous membrane is an important solid ele- ™ "

ment of organized structures, and is mostly the con-
taining part when the other elements are in association with it.

Organized bodies derive their materials of composition from the min-
eral world, and they are subject to the control of the same laws which
govern unorganized bodies. In the final dissolution of organized bodies,
the material of composition again reverts to the mineral world.

Though we cannot comprehend the idea of a beginning to matter, it
is nevertheless coneeivable that organized bodies may have had a definite
commencement or origin in time. Be this as it may, the nature of the
origin of organized bodies in time is involved in the deepest obscurity.
If the view of many cosmogenists and geologists be adopted, that the
earth was once in a highly heated or incandescent condition, it is obvious
such a state would have been imncompatible with the eontemporaneous
existence of organized bodies; and it would follow, of necessity, that
they were subsequently produced or introduced when the temperature of
the earth was reduced to the condition favorable to the support of life.

Philosophers have contended that the simplest forms of organized

.hndiea may originate direetly and spontaneously from the mineral world,
under the operation of ordinary physical causes. Aside from the im-
portant fact that it is never pretended that the more complex plants and
animals spring into existence in this manner, no authentic evidence has
yet been presented to us that microscopic organisms may originate spon-
taneously; but, on the contrary, all careful investigations and well-con-
ducted experiments have so far tended to refute the hypothesis.

Organized bodies have existed for incaleulable ages, as is proved by
the great quantity and variety of their remains, which extend through
an enormous depth of the stratified rocks composing the surface of the
earth. Perhaps a more remarkable fact, ascertained in the exploration
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monas volvocina, (figure 4,) found in stagnant water, may be viewed asa
specific organized body consisting of a single typical organie cell. The
minute plant, Protococeus, (figure 5,) which coats damp walls and pave-

Fic. 8. Fic, 4. Fra 5.

TRACHELOMONAS VOLVOCINA,

Diacram oF A TYPICAL FROM BSTAGNANT WATER.
Oraanie CELL. Highly magnified.

PrOTOCOCCUS, FROM DAMP PAYE-
: MENTS, MULTIPLYING BY TMVI=
ments, in shaded places, with a green cover- siow. 1, a simple cell; 2, the
5 A 5 : . contents dividing; 3, the cell
ing, consists of isolated organic cells without conhinis diviiiig it ks

the filamentary appendage. 4, a cell dividing inte two,

The outer portion of the vesicle of the
organic cell, or the eell wall, is homogeneous membrane. The cell con-
tents may be liquid, semi-liquid, granular, or filamentous. Among the
cell contents very generally there is observed a second and much smaller
vesicle, called the nu’cleus,’ which though liable to transformation is
much less so than the containing cell. The wall of the nucleus is also of
homogeneous membrane, and its contents likewise lignid, semi-liguid, or
granular. Occasionally organic cells are observed with several nuclei.
Among the nuclear contents, almost always, a spherical granule, con-
spicuous for its size, may be distingunished from the others, and this is
technically called the nucle’olus.

A ciliated epithelial cell, ag zeen in figure 6, from the mucous mem-
brane of the nasal and bronchial passages, pre-
sents an association of all the ultimate physical
elements of organized bodies. Thus we have
homogeneous membrane in the cell wall and nu-
clear wall ; homogeneous granules and liquid in
the cell contents ; and homogeneous filaments in e -3

z 5 X tents, together with
the vibrating appendages. the nucleus, and, at

In plants, organic cells are generally developed the upper free extremity, the
and multiplied through division and subdivision o e e
of the contents of pre-existing cells, which contents at the same time
increase in bulk or grow through a constant supply of nutritive matter,
The process is observed in the germination of seeds and the production
of the stem, leaves, flowers, and fruit of plants. In the simplest of vege-

Fia. 6.

CILIATED EPITOELIAL
CELL, from the pul-
MONATY MmMucous
membrane; exhibit-

1 Cytoblast.
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Subsequent to the development of organic cells, they most usunally
undergo more or less trans-
formation in the produe-
tion of the various parts of
plants and animals. In
some cases the modifica-
tion is so slight that the
original form remains man-
% - THREE SECRETING
ifest, as instanced, by the caus reow Tue svn-
glandular cells generally,in =~ MASILLARY BALIVARY
5 . GLAND,
animals. Thus in the fizure

ProCESS OF DEVELOPMENT OF AN OR- - = L S i F
i R i e 10, rﬂ}TrEnentmg several th.I‘Lt]llg Lﬂ.”:-_u of
grannle; 2, & vesicle developed upon  the salivary glands, the typical organic cell
:;m granule: the l.w_u constituting form is rﬂﬂdi]}' rer:op;uizef]. In other in-
1 mucleus and contained nucleolua; 3 ;
%, the same, increased in size; 4,5, stances the transformation of cells is so
granules developed in the contained gy ant that their existence would not be sus-
liguid of the nuclens: 6, the cell wall = - :
developed on the nucleus; 7,8,9,sue-  pected from an examination alone of the
costive increase of the cell, and de-  gippetyre produced from them. Thus the
velopment of granular contents, 4 g =

fibrous tissues, which consist of bundles of

the finest homogeneous filaments, are the result of the subdivision or
gplitting of organic cells.

Through continued reproduction, aggregation, and transformation of
organie cells, the various textures or tissues are produced, which consti-

tute the proximate physical elements of the various organs of animals.

Fia. 9. Fic. 10.

ULTIMATE CHEMICAL ELEMENTS OF THE HUMAN BODY.

1. Oxygen. 5. Chlorine. 9. Sodium. 12. Iron.

2. Hydrogen. 6. Phosphorus. 10. Potassiam. 13. Fluorine.
3. Carbon. 7. Sulphur. 11. Magnesium. 14. Silicon.
4. Nitrogen. 8. Calcium.

Ox’ygen, Hy'drogen, and Car'bon are found in all the tissues and
liquids of the human body. Ni’trogen is likewise found in all except fat.

Chlo’rine forms with hydrogen the chlorohydrie acid of the gastrie
Jjuice. It also exists in combination with sodium and potassium in most
of the tissues and liguids of the body.

Phos’phorus, or Sul’phur, or both together, exist in all the nitrogenized
proximate elements of the body.

Cal’cium, oxydized as lime, in the form of phosphate of lime, and in
that of earbonate of lime, enters largely into the composition of the
bones and teeth, and is also found in small quantities in some other parts
of the body.

So’dium and Potas’sium, as common salt or chloride of sodium, and as
chloride of potassium, exist in most of the tissues and liquids.
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In and between the lamina of osseous tissue, as seen in figure 24, there

exist numerous minute
lenticular execavations,
called lacu’ns,' from
which diverge a multi-
tude of exceedingly fine
branching tubes or can-
alic’uli, perforating the
osseons laminge, and free-
ly eommunicating with
one another and with
the vaseular canals. DBy
means of this arrange-
ment a free intercommu-
nication is established
for the conveyance of nu-
tritive matter through-
out the osseous structure.

The lacung and canal-
iculi, when viewed in a
section of hone by trans-
mitted light, appear as
black fusiform spots, with
numerous minute diverg-
ing black lines. By re-
flected light they appear

Fic. 24.

TRANSVERSE SECTION OF BONE FROM THE SHAFT OF THE FEMUR,
bighly magnified. The large circular orifices are transverse sections
of the vascular canals, surrounded by concemtric layers of ossoous
substance. Between the latter are seen the lenticular excavations
or lncunse intercommuuicating by means of canaliculi.

opaque white upon a more translucent ossific matrix,
The osseous laming, when isolated and highly magnified, exhibit a

Fic. 25,

AX osspors Lachma, exhib-
iting its numerous diverging
canaliculi; highly magnified.

faintly longitudinal retie-
ular arrangement, as if
they were composed of an
intertexture of filaments;
and indeed when the car-
tilage of bone is mace-
rated in diluted muriatie
acid, it is resolved into a
mass of the finest cotton-
like filaments.

In positions where bones
or parts of them are very
thin, as in the lachrymal

Fic. 26.

. .*-i.r ".l;r'_'. ’;"
Ly

i TROLS

:. S e & 5
¥ DR
N 8

THIN FLATE FEOM THE
ETNMOID BOXE, withount pre-
paration ; highly magnified.
Two planes of lacunge visi-
ble, but one only in focus,

! Corpuscles of Purkinje.



































































































































































































































































































































































































170 THE TISSUES.

is, however, entirely dependent on the arrangement alone of the fibrous
tissue, as it is in all cases entirely inextensible in the direction of its fila-
ments. The fact may be easily understood by referring to a familiar
illustration: thus, while a handkerchief or other similar fabric is inexten-
sible in the direction of its threads, it is guite extensible and contractile
diagonally to the course of those threads, or in the bias direction, as it is
usually termed.

Simply by the arrangement then of the filaments of fibrous tissue, we
find in the body structures composed of it exhibiting every degree of
softness and extensibility, from the delicate, cottony connective tissue, to
the unyielding tendon.

Connect’ive or are’olar tis’sue,' found almost everywhere in the body
in the form of a moist, tough, white, downy substance, is composed of

Fia, 130, Fia. 181.

CROSZING BANDS OF FIBROUS TISSUE, from the ex-
FORTION OF CONXECTIVE TIESUE, from the axilla, ternal, or fibrous coat of the fucial artery. Inter-
exhibiting its composition of bundles and filaments vals are left in the drawing to exhibit clearly that

of fibrona tissue crosging in every direction. The there are two layers of fibrons tissue, of which the
roumded bodies represent a single row and a por- filaments cross one another in their spiral eourse
ticn of a small group of fat cells. around the vessels,

interlacing bundles of fibrous tissue, and of all materials is the best
adapted, from its combined strength, softness, and yielding character, to
connect, sustain, and strengthen organs, while it permits a certain degree
of mobility among them. Thus it tenaciously holds together the vessels,

! Cellular tissue; tela cellulosa, or cellularis; reticulated, filamentous, laminated,
or porous tissue; cellular, or reticular substance; contextus cellulosus; ethmyphe,
tela Hippocratis eribrosa.












174 THE TISSUES.

Fibro-cartilages combine the elasticity of cartilage with the tenacity
of fibrous tissue, and are well adapted for the firmest union of bones,
accompanied with a moderate degree of flexibility.

Fia. 135.

RBECTION OF COSTAL CARTILAGE, crossing the free surfaces, but taken from near the centre. To the
left, which was toward the exterior surface, the groups are imbedded in & homogeneous matrix; toward
the right, the matrix has assumed a decidedly fibrous character. Specimen from an adalt of about forty

years of age.

By long boiling cartilage is resolved into chondrin, a substance resem-
bling gelatin, but, unlike it, is prcuipitalﬂ'é{bjrﬁthe mineral acids. The mine-
ral salts of cartilage are like those
of bone, and amount to about three
and a half parts in the hundred.
Fibro-cartilage , by boiling is re-
solvable into gelatin.

The articular cartilages consist
of thin layers covering the artiec-
ular surfaces of bones in the con-
struction of movable joints. They

are entirely non-vasenlar, and de-
s, e camaos e L e void of merves; but they derive
fibrous matrix. 1, exterior surfuce, where the cells nourishment from the blood-vessels
are parallel toit; 2, toward the middle. Highly  jp eontact with their surface beneath
i s or continuous with the hones. The
other cartilages are invested with a fibrous membrane, named the peri-
chon’drium, which serves as a means of attachment with contiguous
parts, and as a nidus to the blood-vessels nourishing the cartilages. The
comparatively thick costal cartilages are pervaded with vascular canals,
continuous with those of the ribs, and contain nutrient vessels com-
municating with those of the latter and of the perichondrium. Fibro-
cartilages receive more vessels than the true cartilages, but the num-
ber of them is very small.

Fia. 1386.


































































































































































































































































































































THE ALIMENTARY APPARATUS. a81.

The upper surface or back of the tongue' is marked along the middle
by a slight furrow,* which corresponds in position with a thin fibrous par-
tition,” dividing the organ into symmetrical halves.

Fia, 201,

VIEW 0F THE UPPER SURFACE OF THE ToNGUE. 1, 2, V-like row of the circumvallate papillar; 3, capitate
papilla:; 4, 5, conical papille; 6, G, floor of the fances, with numerons simple follicular glands; 7, tonsils;
£ summit of the epiglotti=; 9, the middle glosso-opiglottic frenwm, with depressions on each sido bounded
externally by the lateral frena.

Upon the anterior two-thirds of the upper surface of the tongue, the
mucous membrane adheres most intimately to the muscular structure
beneath, and is especially remarkable from its being densely beset with

1 Dorsum. ? Linea mediana; raphe.
# Septum linguee; cartilago linguse ; ¢. mediana; lingual fibro-cartilage.





























































































312 THE ALIMENTARY APPARATUS.

view, they commence as one or two cecal branches for each villus; and
according to a second view, they commence in a reteform plexus. In
funection, the villi are most efficient organs in the absorption of the nutri-
tive matter of the food.

Four kinds of glands are found in the mueous membrane of the small
intestine: the duode’nal, tubular, solitary, and ag'minated glands,

Fi1c. 225,

TMAGEAM OF THE ETRUCTURE OF THE MUCOUS MEMBEANE OF THE ILEUM, highly magnified. 1, epithelinm
forming the free surface of the mucous membrane; 2, basement membrane; 3, fibrous layer; 4, villl cov-
ered with epithelinm; 5, a villus deprived of one-half of its epithelium, and exhiliting through its base-
ment layer the blood-vessels ; 6 a villus partially deprived of its epithelinm; T, villj totally deprived of
their epithelinm, but retaining their basement membrane; & thbular glands imbedded in the fibroas
layer of the mucous membrane; 9, orifices of the tubular glands opening on the free surface of the mu-
cous membrane between the villi; 10, section of a tubular gland, with its epithelial lining; 11, tubular
glands stripped of the latter, but retaining their basement membrane; 12, one of the glanda in section,
without its epithelium ; 13, capillaries surrounding the orifices of the tubular glands; 14, an artery; 15
a vein; 18, lymphatics or lacteals; 17, commencement of the latter within the villi; 18, capillary blood-
veasels of the willi.

The Duode’nal glands' (Brunner’s) are small, racemose glands, oceu-
pying the submucous tissue, and opening into the duodenum. They are
most numerous at the commencement of the latter, where they form a
nearly continuous layer; gradually diminishing in number and size, they
disappear altogether approaching its termination.

The Tubular glands® are the most numerouns of those of the small in-
testine, and are found throughout its whole tract, They are situated

-

1 Glands of Brunner; glandulge Brunneri; second pancreas.
? Glands, or follicles of Lieberkiihn ; glandulwe, or cryptee Lieberkiihniang ; erypte
mucosa.







































THE ALIMENTARY APPARATUS. 325

rior animals than in man, as for instance in the hog. It is readily torn,
and in this condition presents a coarsely granular appearance. The
coarse granules corresponding with the distinet spots seen on the surface
of the liver are polyhedral, from half a line to one line in diameter, and
are named the lob"ules of the liver.

Fia. 233,

Fig. 234.

I s T WS FO TS

Fig. 235, PoRTION OF THE LIVER OF THE HOG, exhibiting the lobular structure and the section of o het
patic vein, somewhat magnified. a, Large branch of the hepatic vein; the orifices belong to other
branches; b, branches exhibiting through their thin walls the outlines of the lobulea; the dots in the
centre of the latter are orifices of the veins commencing within the lobules.

Fig. Z4. Portioy oF THE LIVER OF THE Hoo, exhibiting the lobular structure. The large vessel is a
branch of the portal vein, the outlines of the lobules being seen through its transparent wall.  The ori-
fices, large and small, seen in the portal vein, are fine branches sent between the lobules. The two vessels
lying to the left of the portal vein are branches of the hepatic artery and duct.

In tracing the relation of the hepatic lobules with the blood-vessels
and duets of the liver, it is found that an extreme branch? of the hepatic
veins commences in the axis of every lobule, and emerges at its base
to join a larger branch.®* This arrangement of the hepatic lobules and
veins resembles the attachment of leaves by their midribs and stems to
the branches of a tree. The portal vein, hepatic artery, and hepatic
duet, associated together by connective tissue,* ramify through appro-
priate eanals® of the hepatic substance, pursuing the same general course

! Acini. ¢ Capsule of Glisson.
! Intra-lobular vein; vena centralis. 8 Portal canals.
¥ Sub-lobular vein.



326 THE ALIMENTARY APPARATUS.

in relation with the branches of the hepatic veins which has been indi-
cated in the account of the arrangement of their trunks. Finally, the
portal vein, hepatic artery, and the bile ducts ramify in the interspaces'
of the lobules, forming plexuses® and associating the latter together.
In the human liver, these interven-
ing vessels are the chief connection
of the lobules with one another;
but in some of the lower animals,
as for instance the hog, they are
accompanied with a much greater
quantity of connective tissue, which
renders the outlines of the lobules
more defined.

Between the terminal branches'
of the portal vein and hepatie ar-
tery, occupying the intervals* of
the lobules and the commencing
branches® of the hepatic veins in
the axis of the latter, intricate ca-
pillary vascular nets® intervene.
Thus the blood which enters the
liver by the portal vein and hepatic

Fia. 23b.

SECTION OF SEVERAL LORULES OF THE LIVER OF THE

RADEIT, the vessels injected, and the preparation
magnified. The intricate capillary net-works are
Furmed from the portal veins between the lobules,
and the hepatic veing within them.

artery pursues its course until it
arrives in the intervals of the lob-
ules, when it meanders through the

capillary nets to the commencement
of the hepatic veins in the interior of the lobules.

The meshes or interspaces of the capillary vascular nets are occupied
by the proper seereting substance of the liver, constituting the hepatic
cells’ These are irregularly polyhedral, from the ;g% to the 54l of
an inch in diameter, with soft granular contents, some minute oil glob-
ules, and a nuclens. Generally, two hepatic cells are about equal to the
diameter of the meshes they occupy, though frequently a single cell is
observed extending across the interval.

From the deseription given, it may be readily comprehended that the
hepatic lobules are composed of capillary vascular nets, intereallated

¢ Interlobular spaces.

& Intralobular veins,

& Lobular plexuses.

7 Liver cells; hepatic corpuscles.

1 Interlobular spaces.

? Interlobular veins, arteries, and
ducts.

3 Interlobular veins and arteries.

























































THE VASCULAR SYSTEM. 345

ward, and joined to the corresponding auricle; its apex is downward and
forward, and does not
quite reach the point of
the heart. It occupies
more of the front surface
of the heart than the left
ventricle ; and its walls,
much thinner than in the
latter, are about the fourth
of an inch in thickness.
The left wall, which forms
the partition' between the
ventricles, bulges into its
cavity, so that this ap-
pears crescentic in atrans-
verse section.

The interior surface of
the right ventricle is ren-
dered exceedingly uneven
by numerous projecting,
rounded, fleshy fasciculi,
named the carneous col-
umns.* These are of va-

rious sizes, and pursue

different directions—  ViEw oF THE HEART, WITH THE ANTERIOR PORTIONS OF THE VEN-
. - . TRICLES REMOTVED. 1, interior of the right ventricle, exhibiting
springing from one ]'}E.I"t itz enrneous colamna; 2, left vontricle; 3, right anricle; 4, left

of the walls, Einking into auricle; 5, aorta; 6, 7, 8, tricuspid valve; 9, papillary muscles at-
5 tached by tendinous cords to the tricnspid valve; 10, mitral valve:
mlﬂﬂ'.'lﬂll', and pl‘oduﬂmg 11, pulmonary artery laid open; 12, one of the semilunar valves:

an intricate interlace- the other two are scen in section on each side of the former:
ment. Qome of ﬂ]Em, {:,1:1:‘1.13 or dilatation of the artery lehind one of the semilonar
larger thaun the others,
and named from their shape pap’illary muscles,’ project from the ven-
tricular wall and end in narrow tendinous cords, which are inserted into
the free borders of the tricuspid valve. a

The right auric’ulo-ventric’ular orifice* opens into the ventricle at
the lower back part of its base. From its boundary projects a broad
membranous fold, irregularly divided into three parts, and named,
from this circumstance, the tricus’pid valve® The free borders and

—

Fia. 247.

! Septum ventriculorum. 3 Musculi papillares.
*Columnge carnese ; trabeculoe carnese; 4 (stium atrio-ventriculare dextram.
columnge, trabeculse, trabes, funes, fasci- 5 Valvula tricuspidalis; valvule #ri-

culi teretes, lacerti, or lacertuli cordis. cuspides; v. trisulem ; v. triglochines.




































































































































































































































































































































































































































































































































THE NERVOUS SYSTEM. 517

ing from the fore part of the pons into the cerebral hemispheres, at the
inner side of their middle lobes, They are longitudinally striated, and
composed, on the exterior, of white substance. On the interior they con-
tain a collection of gray substance,' which appears as a crescentoid layer
in a transverse section through them.

Fic. 326.

3 A

Base oF THE BRAIN. 1, anterior lobes of the cerebirum; 2, middle lobes: 3, posterior Iobea; 4, 5, ante-
rior and posterior extremities of the great longitudinal fissure; ﬁE}'I\'i:m fissure; T, anterior performted
fpace; 5, infunditnilum; 9, mammillary eminences; 10, posterior perforated space; 11, crurn of the cere-
braom; 12, pons; 13, medulla oblongata; 14, pyramidal bodies; 14%, decnssation of the pyramids; 15, oli-
vary body; 16, restiform body ; 17, hemispheres of the cerebellum ; 18, vermiform process at the bottom
of the fissure separating the latter; 19, crus of the cercbellum; 20, pnenmogastric lobule of the cerebal-
lom; 21, fissure which necommeodates the olfactory nerve, 22; 23, bulb of the olfactory nerve; 24, optic
commissure; 25, ccule-motor nerve; 26, pathetic nerve ; 27, trifacial nerve; 25, abducent nerve; 29, facial
nerve; 30, anditory nerve; 31, glosso-pharyngeal nerve; 32 pnenmogastric nerve; 33, accessory nervi;

H, hypoglossal nerve,

The interval® separating the erura at its fore part includes the mam-
millary eminences and the infundibulum. At its posterior angle it forms
a deep pit, which is separated from the third ventricle by some mingled

! Locus niger; substantia nigra; stratum nigrum.
! Interpeduncular space.














































































THE NERVOUS SYSTEM. 543

apex of the petrous portion of the temporal bone. The large root
terminates in the semilunar ganglion, which rests in a slight depression
in front of the apex of the petrous portion of the temporal bone ; while
the small root passes beneath the ganglion, and simply lies in contact
with it.

The semilunar ganglion' of the trifacial nerve is a large crescentic
body, with its concavity npward, and receiving the diverging fibres of the
large root of the nerve. From its convexity emanate the ophthalmie
and superior maxillary nerves, and a third branch, which joins the
small root of the trifacial to form the inferior maxillary nerve,

THE OPHTHALMIC NERVE.?

This is the first division of the trifacial nerve, and the smallest branch
from the semilunar gan-
glion. After traversing
the outer wall of the
cavernous sinus, it di-
videsinto three branches,
which pass through the
gphenoidal foramen into
the orbit.

Fia. 333.

- -

TRIFACIAL NERVE, the upper part
of the orbit and temporal fossn re-
moved. 1, semilunar ganglion; 2,
oplithalmic merve; 3, lachrymal
nerve: 4, frontal nerve; 5, G, its two
priocipal branches: 7, s branch
passing from the orbit above the
pulley of the superior obligues mus-
cla: 8, nasal perve; 9, its exter-
nal nasal branch; 10, course of the
internal nasal nerve from the orbit
inte the cramium, and nose; 11, i
12, 13, temporal branches of * the
inferior maxillary nerve; 14, com-
mencement of the auriculo-tempo-
ral nerve; 15, greater petrosal
nerve; I, olfactory nerve; 1T, optic
perves; LI oculc-motor nerve; 1V,
patlietic nerve to the superior obe.
ligne mmsele of the eye; ¥, trifacial
nerve: its small root visible beneath the eut end of the large root, which forms the semilunar ganglion
dividing into the ophthalmic, superior and inferior maxillary nerves; VI, abducent nerve; Y11, facial,
included ina groove of the anditory nerve, VITT, both entering the auditory meatus; 1X, glosso-pharyngeal,
xr ]:ﬁhl]ﬂlllﬂg!-!lﬁ.ﬂ‘, aml XT, ACCESSOTY NCTVES L"IIH’.‘I‘Ei'ﬂE at thq-jugulnr foramen ; X1I, |I}'1‘Iflﬁ|m1 nerve.

.....

1 . semilunare; g. Gasseri: Gasserian ganglion; ganglion of Gasser; intumes-
centia, or moles gangliformis; i. semilunaris; tmnia nervosa Halleri; ganglion of
the fifth nerve.

2 Nervus ophthalmicus ; n. orbito-frontalis.
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OPITHALMIC GANGLION—THE OUTER Fic. 334.
FART OF THE EIGHT ORBIT REMOVED,
1, optic nerve; 2 oculo-mator nerve;
3. branch to the superior straight amnd
wdsbigue muscled ; 4, branch to the in-
ferior obligue muscle ; 5, abducent
perve to the external straight muscle;
6, trifacial perve, its ganglion and
thiree principal branches; 7, ophthal-
mic nerve; 8 nasal nerve; 9, ophthal-
mic ganglion ; 10, its communicating
branch with the sculo-motor nerve;
11, do. with the ophthalmic nerve;
12, do. with the earotid plexus of the
gympathetic; 13, the ciliary nerves;
14, frontal nerve,

THE SUPERIOR MAXILLARY NERVE.!

This is the second division of the trifacial nerve, and is intermediate
in size and position to the others, Starting from the middle of the

Fig. 835.

BUFERIOR MAXILLARY XERVE—THE EXTEENAL WALL OF THE LEFT ORRIT AND OF THE SUPERIOR MAXILLARY
BONE REMOVED. 1, superior maxillary nerve in itz conrse through the infra-orbital canal: 2. 3, posterior
dental nerves; 4, anterior dental merve; 5, anastomosis between the dental nerves: 6, sphenc-palatine
gmnglion; the branch from the superior maxillary nerveabove is the commencement of the temporo-malar
neeve; T, pterygoid nerve ; 8, greater petroaal nevve joining the facial norve : 0, deep petrons nerve join-
ing the carotid plexns of the sympathetic; 10, abducent nerve with its communicating branches of the
Intter plexus; 11, superior cervical ganglion; 12, ascending branches to the carotid plexus: 13, facial
nerve; 14, glosso-pharyngeal nerve; 15, the tympanie nerve; 18, branch to the carotid plexns ; 17, 18, 19,
branches to the round and oval windows and Eustachinn tube; 20, branch to the smaller petrosal
nerve, 21,

semilunar ganglion as a flattened cord, it assumes a rounded form, and
passes from the cavity of the eranium through the rotund foramen of
the sphenoid bone. It then erosses the upper part of the pterygo-max-

1 Nervus maxillaris superior.

35
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The Nasal nerves' consist of half a dozen or more small branches,
which pass through the spheno-palatine foramen to supply the mucons
membrane of the nose, including its partition, its outer wall, and the
ethmoidal and sphenoidal sinuses. One® of the branches, descending
obliquely on the partition, passes through the naso-palatine canal to the
roof of the mouth.

Fia. 838.

VIEW OF THE 3PHENO-PALATINE GANGLION, THE OUTER WALL OF THE LEFT NASAL CAYVITY, AND THE OLFACTORY
NERVE. 1, olfactory nerve; 2, nasal branch of the ophthalmic nerve; 3,sphenc-palatine ganglion; 4, 5,
i, palatine nerves; 7, branch to the nose; %, nasal nerve to the outer wall of the nose; 9, do. to the inner
wall; 10, pterygold nerve; 11, facial nerve; 12, deep petrous nerve Jjoining the carotid plexus, 13: the
other branch of the pterygold is the larger petrosal nerve, which joins the facial,

The Pal’atine nerves,® of which there are usually three, descend
through the posterior palatine canal and its divisions to be distributed
to the hard and soft palate, the palatine arches, the uvula, and the tonsil.
From the largest palatine nerve, in its course one or two branches® are

given off to the outer wall of the nose.

The Pter'ygoid nerve® proceeds from the spheno-palatine ganglion
backward through the pterygoid canal of the sphenoid bone, and divides
into two branches. One of these, the deep petrous nerve,’ pierces the
cartilage occupying the lacerated foramen, and joins the carotid plexus
of the sympathetic nerve. The other branch, named the greater petro-

I N. nasales superiores anteriores et 4 N. palatinus anterior, or major.
posteriores, et naso-palatinus. 5 N. nasales inferiores.

*N. naso-palatinus ; n. naso-palatinus ¢ N. pterygoideus; n. Vidianus; Vi-
Searps; n. septi narium. dian nerve ; n. recurrens Vidianus,

* N. palatini; n. p. anterior et medius, T Ramus sympatheticus ; r. profundus

posterior, or minus posterior et mini- mnervi Vidiani.
mus exterior,
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membrane of the mouth, sublingual gland, and the submaxillary gan-
glion. Its terminal branches perforate the museular structure of the
tongue, and ascend almost vertically to end in the papille of taste.

Fin. 337,

IMETRIBUTION OF THE INFERIOR MAXILLARY NERVE. 1, muscular branch to the masseter muscle; 2, 5, 7,
branches to the temporal muscle ; 3, branch to the buccinator, anastomosing with one from the facial at
4; B, external ptervgoid muscle; B, anriculo-temporal nerve: 9, branches to the temple ; 10, branches to
the ear; 11, its anastomosis with the facial; 12, lingnal nerve; 13, branch to the mylo-hyoid musele from
the inferior dental nerve, 14; 15, branches to the tecth; 16, terminal branches to the lower lip and chin.

The Inferior dental nerve,' a little larger than the lingual, descends
in company with it, but diverges to enter the dental canal of the inferior
maxillary bone. In its course through the canal it supplies the lower
teeth ; and it finally emerges at the mental foramen to be distributed to
the lower lip and chin. Before entering the dental canal it gives a
branch® to the muscles and skin of the floor of the mouth.

1 N. dentalis inferior: n. maxillaris inferior; n. mandibularis.
! Ramus mylo-hyoideus.
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THE FACIAL, OR SEVENTH PAIR OF NERVES.

The Facial nerves' emerge from the depression immediately back of
the pons, between the olivary and restiform bodies. They have a large

Fig. 338,

THE PAcIAL NERVE. 1, trunk of the nerve emerging at the stylo-mastoid foramen; 2, its deep aurien-
lar branch; 3, anastomosis of the Intter with the great anricular nerve of the cervieal plexus; 4, &, 6,
branches to the contignons muscles; 7, 8, branches of the facial 0 the digastric and stylo-hyoid muscles ;
9, temporo-facial division of the nerve; 10, branch to the temple, anastomosing with the auriculo-temporal
nerve; il, temporal branches; 12, gygomatic branches; 13 lnfra-orbital branches; 14, 15, cervico-facial
divigion of the facial nerve; 14, buceal branches; 16, inferior maxillary branches; 17, cervieal branches :
18, anriculo-temporal merve; 19, 30, terminal branches of the frontal nerve; Z1, terminal branch of the
lachrymal nerve; 22, external nasal nerve; 23, branch of tho temporo-malar nerve; 24, terminal branch
of the internal nasal nerve; 25, infra-orbital nerves; 26, anastomosis between the buceal branch of the
inferior maxillary nerve and the buccal branches of the facinl nerve; 27, terminal branches of the infe-
rior dental nerve; 28, great occipital nerve; 23, 31, branclies of the great auricnlar perve; 30, small
occipital nerve; 32, superficinl cervical nerve, anastomosing with the facial nerve.

1 Nervi faciales; par septimum; p. or minor; ramus durior septimm conju-
faciale, Sing.: portio dura nervi sep- gationis; respiratory nerve of the face;
timi; n. communicans faciei; n. primus  portio dura nerve; portio dura of the
paris septimi; n. sympatheticus parvus  seventh pair of nerves.
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enlarges into the petrous ganglion,’ which ig connected by fine filaments

THE LAST FOUER CEREERAL NERVES, THE FAUIAL NERVE, THE EYMPA-
THETIC, AND THE UFFER TWO CERVICAL NERVES. 1, facial nerve: 2°,
anastomosis between branches of the facial and glosso-pharyngeal
nerve; 2, glosso-pharyngeal; 3, poeumognstric; 4 accessory, 5,
hypozlossal ; & first cervical ganglion of the sympathetic: 7, first
and second cervieal nerves; 5 carotid plexus of the sympathetic
on the internal carotid artery; 8, tympanic nerve from the petrous
ganglion of the glosso-pharyngeal; 10, its connection with the
carotid plexus; 11, branch to the Eustachian tube; 12, 13, branches
to the round and oval windows of the ear; 14, 15, branches join-
ing the emall and greater petrosal nerves; 16. otic ganglion; 17,
anricolar branch from the jogular ganglion, conneeted by fila-
ments with the petrous ganglion and the facial nerve; 18, anas-
tomosis of the accessory with the pnenmogastric; 19, anastomosis
of the first cervieal nerve with the hypoglossal; 20, anastomosis
of the second cervical nerve with a braneh of the accessory ; 21,
pharyngeal plexuns; 22, superior laryngeal nerve; 25 its external
branch ; 24, second cervical ganglion of the sympathetic.

with the pneumogastric
and sympathetic nerves,
and gives off an import-
ant branch, named the
tympanic nerve.! This
ascends through a fine
canal of the petrous por-
tion of the temporal bone
to the tympanum, and ex-
pands upon the promon-
tory into a number of
branches, which supply
the lining membrane of
the tympanum, the round
and oval windows, and
the Eustachian tube. It
is also connected with the
sympathetic plexus of the
internal ecarotid artery,
and with the smaller pe-
trosal nerve.

From the petrous gan-
glion, the glosso-pharyn-
geal mnerve passes be-
tween the jugular vein
and the internal carotid
artery, and descends in a
curve to the root of the
tongue, on the
gide of the stylo-pharyn-
geal musele, and beneath
the tonsil. In its course
it is connected by anasto-
motic filaments with the
pneumogastric nerve and
the carotid plexus of the

inner

sympathetie, and gives branches to the muscles and mucous membrane

! . inferius nervi glosso-pharyngei;
g. petrosum; g. Anderschii; neurono-
dus petrosus; ganglion of Andersch.

? Nerve of Jacobson ; ramus tympani-
Cus; nervus tympanicus superior; ra-
mils anastomoticus Jacohsonil; nervos

Jacobsonii.
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is about three-fourths of an inch long, of comparatively loose texture,
and contains mingled nerve cells.

Fia. 340,

THE PRECMOGASTRIC NERVE. L, trunk of the pneumognstric; 2, gaogliform plexus; 3, anastomosia of
the latter with the accessory nerve; 4, anastomaosis with the hypoglossal; 5, pharyogeal nerve; & supe-
rior laryngeal nerve: 7, its external branch; 8, pharyngeal plexus; & inferior laryngeal nerve; 10, 11,
filaments to the cardiag plexus; 12, commencement of the esophageal plexns; 13, pulmonary plexus;
14, lingual merve; 15, lower "part of the hypoglossal nerve; 16, glossoe-pharyngeal nerve; 17, acoessory
nerve; 18, 19, 20, second, third, and fourth cervieal nerves; 21, commencement of the phrenic nerve; 22,
23, the lower four corvical nerves which with the first thoracie nerve form the brachial plexos; 24, 25,
first and second cervieal munglia of the sympathetic; 26, third cervieal united with the first thoracic
ganglion; 27-30, second to the fifth thoracic ganglia,

The gangliform plexus receives anastomotic branches from the glosso-
pharyngeal nerve, the first cervical ganglion of the sympathetic, and the
upper part of the cervical plexus, and it gives off the pharyngeal and
superior laryngeal nerves,
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cervical nerves, together with the corresponding branch of the first tho-
racic nerve. It extends from the side of the cervical vertebre to the
axilla, and opposite the coracoid process separates into large offsets for
the upper extremity. In its course it passes outwardly between the an-
terior and middle scalene muscles, and descends obliquely beneath the

Fig. 341,

THE BRACHIAL PLEXUS. 1, anastomosis between the descending cervical branch of the hypoglossal and
a branch of the cervical plexus; 2, pneumogastric nerve; 3, phirenic nerve; 4-8, the lower four cervical,
and the first thoracic nerves, forming the brachial plexus; 8, branch to the subclavian muoscle giving a
filament to the phrenic nerve; 10, posterior thoracic nerve; 11, 13, anterior thoracic nerves; 14, anasto-
masizs between the Iatter; 12, supra-scapular nerve; 15-17, subscapular nerves; 18, small cutanecus
nerve: 19, anastomosis of a branch of the latter with the intercosto-bumeral nerve, 20; 21, continuation
of the small cutaneons nerve in company with the internal cutancous, 22; 23, ulnar nerve; 24, median;
25, external cutaneous; 26, musculo-spiral nerve.

clavicle into the axilla. It is at first situated above and partially be-
hind the subelavian blood-vessels, then behind the axillary vessels, and
finally, it surrounds the latter as it is about to expend itself in branches.

In its modes of formation the brachial plexus is subject to variation,
but the most frequent arrangement is that which follows. The fifth cer-
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front, the other beneath the median cephalic vein, and both descend
along the outer part of the forearm to the wrist.

Fia. 342,

CuTANEOUS NERVES OF THE UPPER EXTREMITY. 1, supra-tlavienlar nerves of the cervieal plexus; 2,
cutaneous branches of the circumflex nerve; 3, branch of the internal cutaneous nerve: 4, small cuta-
neous nerve, with its anastomosis from the intercosto-humeral; 5, cutaneous branch of the musenloe-
#piral merve; 6, interoal cutaneous nerve piercing the brachial fascia; 7, posterior branch anastomosing
with 8, the ulnar perve, and @, the anterior branch; 10, the internal cotaneons dividing into branches,
gome passing in front and others behind the median basilie vein; 11, external cataneous nerve; 12,
eutanious branch of the musenle-spiral nerve ; 13, branches of the internal cutaneous to the front of the
forearm : 14, anastomosis of one of the latter branches with one from the uwloar serve; 15, terminal
branches of the external cutaneous nerve; 16, 17, anastomosis between the leiter and the radial nerve;
18, snperficial palmar branch of the median nerve; 19-25, digital nerves.

In its course it gives branches to the coraco-brachial, biceps flexor,
and brachial musecles, and its terminal branches supply the skin on the
outer part of the forearm —some of them anastomosing with filaments
of the radial and musculo-spiral nerves.
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it passes over the annular ligament close to the pisiform bone, and
reaches the palm of the hand. Its branches are as follow ;(—

a. Articular, muscular, and cutaneous branches to the elbow joint,
ulno-carpal and deep flexor of the fingers, and the skin on the inner
part of the forearm.

Fic. 241

EXTERYAL CUTANEOUS, MEDIAN, ULNAR; AND MUSBCULO-2PIRAL ¥ERVES, 1, external cutaneous nerve; 2, 3,
4, musculnr branches; 5, annstomotic filament from the median; 6, division of the external cutaneous
nerve into branches to the forearm ; 7, muscolo-=piral nerve; 8, eutaneous branch of the latter; 9, inter-
nal cutaneous nerve ; 10, its branches to the forearm; 11, medisn and ulnar perves; 12, median nerve;
1316, muscular branches; 17, anterior interosseons nerve; 18, superficial palmar branch; 19, branch to
the museles of the ball of the thumb; 20-24, digital nerves of the thumb, index, middle, and one side of
the ring finger; 25, ulnar nerve; 26, muscular branches; 27, 28, cutaneous and dorsal branches ; 30, 31,
digitals to the little and ring fingers; 32, deep palmar branch; 33-36, muscular branches from the lntter;
&7, mmsculo-spiral nerve; 35, ita posterior intercsseal division; 39, a muscular branch of the latter; 40,

radial nerve,
b. A dorsal branch,' which passes beneath the tendon of the ulno-
carpal flexor to supply the skin on the back of the hand.

I N, dorsaliz manus; cubito-dorsal nerve.
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a. The Middle cutaneous nerve,' which perforates the sartorins musele
and femoral fascia to supply the skin on the front of the thigh as low as

the knee.

Fig. 30, —CUTANEVUS NERVES OF THE FRONT OF THE THIGH. 1, external cutanesus nerve; 2-middle enta-
neons nerve; & 4, 5, 6, 7, internal cotapeous nerve and its branches; &, cutaneous filaments to the inner
part of the thigh ; ®, 10, branches of the long saphenous nerve,

f‘n‘g, i —LUMBAR PLEXUS AND ITS BRANCHES, 1, erural nerve; I, 73, branches to the iliac and psoas
muscles ; 4, the cutaneons nerves ent away ; 5, 6, emall muscular filaments to the pectineal and adduoctor
migscles : 7, origin of the eutancous filaments geen in the preceding figune on the inner part of the thigh;
E, cutaneous filament descending to the inner part of the kaee; 9,10, 11, museular branches of the erural
to the quadriceps extensor; 12, long saphenons nerve; 13, branch to the knee ; 14, branch descending the
leg in company with the saphenons vein; 15, obturator nerve; 16, 17, 18, 19, branches to the adduetor
anid gracilia muscles ; 20, branch of the fourth lumbar nerve, with the fifth lnmbar nerve descending to
Jjoin the first gacral nerve, 21; 22, lumbar and sacral ganglia of the sympathetic; 23, external cutaneous

NETVE,

! N. cutaneus medius; n. perforans.
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ticular branches to the knee joint, and muscular branches to the gas.
troenemius, soleus, plantar, and popliteal muscles. It also gives off the
short saphenous nerve,' which descends between the gastrocnemius

Fra. 848. Fic. 249,

Fig. 318, EXTERNAL POPLITEAL NERVE AND ITS DRANCHES. 1, external popliteal merve; 2, cutaneons
branch to the outer part of the leg; 3, peroneal communiecating branch anastomosing with the short saphe-
nous nerve 4, 53 6, 7, & terminal branches of the latter to the onter part of the foot: 9, musculo-cutane-
ous nerve; 10, 11, 12, terminal branches to the back of the fuot; 13, anterior tibial nerve; 14, torminal
branch of the latter anastomosing with branches of the musculo-cutancous nerve; 15, museular branches.

Fig. 349, PoPLITEAL NERVES. 1, internal popliteal nerve; 2, 3, 4, muscular branches; &, short saphe-
nous nerve; & external popliteal nerve; 7, cutaneous branch; 8, perondal communicating bronch joining
the ghort eaphenous nerve ; 9, commaon trunk of the peroneal communicating and saphenous nerves to the
outer part of the foot; 10, branch to the heel; 11, cutaneons branch from the posterior tibial merve; 12,

13, branches of the long saphenous nerve.

1 N. saphenus externus; n. 8. brevis; n. communicans tibialis; ramus commu-
nicans nervi tibici; n. cutaneus longus cruris et pedis.
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Fra. 357.

VERTICAL BECTI0N ANTERO-POSTERIOELY OF THE EYEDALL. 1, optic nerve; 2, sclerotica; 3, its posterior
thicker portion; 4, sheath of the optic nerve continuous with the selerotica: &, the nerve within the
sheath; 6, insertion of the straight muscles into the sclerotica; 7, 8, superior and inferior straight
muscles ; 9, eornen ; 10, its conjunctival sarface; 11, membrane of the aqueons humor; 12, 13, beveled
edge of the cornea fitting into the sclerotica; 14, cirenlar sinus of the jris: 15, chorcidea; 16, the anterior
portion of the same, constituting the ciliary body; 17, the ciliary muscle; 18, the ciliary processes: 19,
retina; 20, its origin; 21, its anterior border; 22, central retinal artery; 23, vitreous humer; 24, 25, hya-
lodd tunic; 20, 27, its separation into two laminm, which inclose the crystalline lens, 28; 29, iris; 20,
pupil ; 51, posterior chamber, and 32, anterior chamber occupied by the aquesus humor.

THE CORNEA.

The Cor’nea’ is the transparent membrane at the front of the eyehall,
the exterior wall of which it constitutes the most prominent fifth part.
By a beveled margin it fits into the circular aperture adapted to it in the
sclerotica. Externally the conjunctiva? is reflected over it; and inter-
nally it is lined by an equally transparent layer named the membrane of
the aqueous humor.’ Independently of the two layers just mentioned,
the cornea* is composed of a fibrous tissue much resembling in appear-
ance and chemical constitution that not unfrequently observed in the
matrix of cartilages. The fibrous tissue has a lamellar arrangement, so
that the cornea may be dissected into a number of layers, varying with
the delicacy of manipulation. At the conjunction of the cornea and
selerotica the two become intimately associated, and in this position
inclose a venous channel, called the eireular sinus of the iris.

1 C. pellucida, lucida, or transparens; riana; proper membrane of Descemet ;
membrana cornea; sclerotica ceratoides;  posterior elastic lamina of the cornea;
ceratoides ; membrana ceratoides ; cera- capsula aquea cartilaginosa; e¢. prea-

tomeninx; the sight. quosa,
! Conjunctival portion of the cornea. + Cornea propria.
3 Membrana, tunica propria, vagina, 5 Canalis Schlemmii; e¢. Fontanm ; si-

or cap=ula humoris aquei; m. Descemeti; nus venosus Hovii; circulus venosus
m. Demoursii; m. Duddeliana; m Demu-  orbiculi iridis, or ciliaris.
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The cornea in a healthy condition is non-vaseular, but is pervaded
with a system of branching lacunz which resemble those of the bones,
and serve to convey colorless nutritive liquid throughout the membrane
It is supplied with delicate filaments from the ciliary nerves.

On the approach of old age the circumference of the cornea usunally
becomes more or less dull or opague by the deposit of fatty matter in its
tissue, constituting the so-called arcus senilis.'

Fic. 858. Fia. 359,

Fig. 358, —~THE CHORMDEA AXD s, 1, ciliary arteries situated at the sides of the optic nerve; 2, the
long ciliary arteries; 3, the same after having pierced the sclerotica ; 4, 5, the main divisiona of the same
vessels ; 6, the ciliary muscle ; 7, the anterior cilinry arteries ; 8, the short cilinry arterics to the choroiden;
9, the iris supplied by the long and anterior cilinry arteries; 10, the papil.

Fig. 359 —VEINE OF THE CROROIDEA AND IS, 1, sclerotien; 2, choroideas &, ciliary muscle, of which a
portion has been removed to exhibit the ciliary processes, 45 5, the iris; #, pupil; 7, 8, trunks of the cho-
roid veins; 9, 10, vorticose vessels ; 11, their conjunction with the veins of the ciliary processes; 12, anas-
tomosis between the groups of vorticose vessels,

THE CHOROIDEA.

The Choroi’dea, or choroid coat,’ is a thin, black, and highly vascular
membrane succeeding the sclerotica and separating it from the retina. It
is perforated behind for the passage of the optic nerve, and terminates

—_

1 Gerontoxon; macula cornem arcuata; leucoma gerontotoxon.
? The choroid; tunica or membrana choroidea; t. vasculosa; t. aciniformis; t.

rhagoides; uvea.



































































































































































































