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PREFACE.

Ta1s Book is written with the objeet of supplying the student with
directions for the microscopical examination of the tissues. At the
same time it is intended to serve as an Elementary Textbook of
Histology, comprising all the essential facts of the science, but omit-
ting unimportant details, the discussion of which is only ealeulated to
confuse the learner. For a similar reason references to authorities
have also been omitted. Most of the illustrations are taken from the
second volume of Quain’s Anatomy, ninth edition, where their author-
ship will be found acknowledged. Of the remainder, those which
have been selected from other aunthors are Ehil;,r indicated ; the rest
have either been drawn expressly for this work, or have been trans-

ferred to it from the author’s * Course of Practical Histology.’

L

For conveniently accompanying the work of a class of medical
students, the book is divided into forty-two lessons. Each of these
may be supposed to occupy a class from one to three hours, according
to the extent to which the preparations are made beforehand by the
teacher or are prepared during the lesson by the students. A few of
the preparations—e.g. some of those of the sense-organs—cannot well
be made in a class, but it has been thought advisable not to injure the

completeness of the work by omitting mention of them.












CONTENTS vii

LESSON XXI,

FAGE

SMALLER BLOOD-VESSELS; LYMPHATIC VESSELS, SEROUS MEMBRANES,

SYNOVIAL MEMBRANES - . - - = s E - . B2
LESSON XXII.

LYMPHATIC GLANDS, TONSIL, THYMUS . . : ! ’ . . o 100
LESSON XXIIIL

THE SEIN . = . 5 : - : . . : i . . 105
LESSON XXIV.

STRUCTIURE OF THE HEART . . . 5 i . - A « =« 118
LESSON XXYV.

THE TRACHEA AND LUNGS £ - ; = = - 3 = - 119
LESSON XXVI.

STRUCTURE OF THE TEETH, THE TONGUE, AND MUCOUS MEMBRANE OF

THE MOUTH . a . : ; 2 . . - - . = 135
LESSON XXVII.

THE SALIVARY GLANDS - - . - - . " ; - . 138
LESSON XXVIII.

THE STREUCTURE OF THE STOMACH . . 2 . = - = amr el

LESSONS XXIX. axp XXX,

STRUCTURE OF SMALL AND LARGE IMNTESTINE . : 3 = : . 148
LESSON XXXI.

STRUCTURE OF THE LIVER AND PANCREAS . . . £ . ST |

LESSON XXXIIL

STRUCTURE OF THE SPLEEN, SUPRARENAL CAPSULE, AND THYROQID BODY . 158

LESSON XXXIII.
STRUCTURE OF THE KIDNEY . . . : : : . : . 154






W

ALS OF HISTOLOGY.

THE ESSEN

INTRODUCTORY.

ENUMERATION OF THE TISSUES AND THE GENERAL
STRUCTURE OF ANIMAL CELLS.

Animal Histology! is the science which treats of the minute strue-
ture of the tissues and organs of the animal body; it is studied with
the aid of the microscope, and is therefore also termed Microscopical
Anatomy.

Every part or organ of the body, when separated into minute frag-
ments, or when examined in thin slices (sections), is found to consist of
certain textures or tissues, which differ in their arrangement in different
organs, but each of which exlubits characteristic structural features.

The following is a list of the prineipal tissues which compose the
body :—

1. Epithelial.

( Areolar

' Fibrous
Elastic
2. Connective - Adipose
Lymphoid
| Cartilage
, Bone

( Voluntary
3. Muscular - Involuntary or plain

| Cardiac

4. Nervous.

Some organs are formed of several of the above tissues, others
contain only one or two.

It 1s convenient to include such fluids as the blood and lymph
amongst the tissues, becanse they are studied in the same manner and
contain cellular elements similar to those met with in some of the

other tissues.
The elements which compose the tissues are of the nature either

I From i{ords, a web or texture.
B
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of fibres or cells. Some tissues are composed almost entirely of fibres
with relatively few cells interspersed amongst the fibres ; this is the
case with most of the connective tissues. Others are composed entirely
of cells, which, however, may in some cases be prolonged so as to form
fibres ; but these are different from the fibres of the connective tissues
in being formed directly from the cells of the tissue, whereas the fibres
of the connective tissues are formed between the cells in an intercellular
substance. Tissues which are entirely composed of eells are the epithe-
lial tissues, whilst nervous and muscular tissue are formed of cells
which are partly or wholly extended so as to form fibres.

Cells.—In the early embryo the whole body is an agglomeration
of cells. These are minute portions of living substance or protoplasm,
enclosing a vesicle which is known as the nucleus. The tissues are
subsequently formed either by changes which oceur in the intercellular
substance, or by changes in the cells themselves; frequently by both
these processes combined. The cells which are least altered from
their embryonic condition are the white corpuseles of the blood, and
these may be regarded therefore as typical cells.

The protoplasm of a cell (fig. 1, p) is composed of a soft albuminouns
substance, which is characterised in typical cells by possessing the
property of spontaneous movement. When the cell 1s unenclosed by a
membrane a change in the shape, or even in the position of the cell,
may be thereby produced (amceboid movement). The protoplasm
often contains granules of various kinds or droplets of watery fluid
(vacuoles) ; the latter may be present in sufficient abundance to impart
a reticular or sponge-like structure to the protoplasm. In some cells
the protoplasm has a striated or fibrillar structure.

The nucleus of the cell (fie. 1, n) is a minute vesicle embedded in
the protoplasm. It is bounded by a membrane which encloses a clear
snbstance (nuclear matriz), and the whole of
this substance is generally pervaded by an
irregular network of fibres, some coarser,
others finer (intranuclear network, n'). This
intranuclear network often exhibits one or
more enlargements, which are known as
the nucleoli. The fibres within the nucleus
have been observed to undergo spontaneous
changes of form and arrangement, but this
F16. 1.—DIAGRAM OF A CELL. hegomes much more evident when the cell

B B it Jat iH about to divide. The division of the proto-
nuclear network, o andmucleo- plasm is always preceded by that of the
nucleus, and the intranuclear fibres undergo

during its division a series of remarkable changes in arrangement
and position, which are known collectively by the term karyomitosis
(karyokinesis). These changes may best be studied in the division
of epithelinm-cells (see Lesson VI.), but exaetly similar phenomena
have been shown to occur in cells belonging to the other tissnes. In
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some cases it may be observed that the filaments of the intranuclear
network are made up of fine juxtaposed particles, arranged either in a
single or a double row.

All the embryonic cells are formed from the division of the ovum
or egqg-cell, which divides first into two cells, these again into two, and
so on until a large number of cells (embryonic cells) are produced.
Eventually these resultant cells arrange themselves in the form of a
membrane (blastoderm) which is composed of three layers. These
layers are known respectively as the ectoderm or epiblast, the meso-
derm or mesoblast, and the entoderm or hypoblast. The ectoderm
gives rise to most of the epithelial tissues and the tissues of the nervous
system ; the entoderm to the epithelium of the alimentary canal
(except the mouth), and the glands in connection with it; and the
mesoderm to the connective and musecular tissues.

The histogenetical relation between the three layers of the blasto-
derm and the several tissues and organs of the body is exhibited in the
following table :—

rThe epithelium of the skin or epidernms, and its appendages
viz., the hairs, nails, sebaceous and sweat glands.

The epithelium of the mouth, and of the salivary and other
glands which open into the mouth. The enamel of the
teeth. The gustatory organs.

Eotoderm | The epithelium of the nasal passages, and the cavities and glands
which open into them.

The epithelinm covering the front of the eye. The erystalline
lens. The retina. ;

The epithelium lining the membranous labyrinth of the ear.

The epithelium lining the central canal of the spinal cord and
the fourth, third, and lateral ventricles of the brain.

The tissues of the nervous system.

LThe pituitary body. The pineal gland.

(The eonnective tissues.

The blood and lymph eorpuseles.

The epithelial lining of the heart, blood-vessels, lymphatics, and
serous membranes.

Mesoderm | The epithelium of the uriniferous tubules (in part).
or . The epithelium of the generative organs, and the generative pro-

Mesoblast duets in both sexes.

The museular tissues, voluntary, involuntary and cardiac (except
the muscular fibres of the sweat glands, which are epiblastic
n origin).

LThe spleen and other lymphatic and vascular glands.

(The epithelium of the alimentary canal (from the pharynx to
the lower end of the rectum) and all the glands which open
into it (ineluding the liver and pancreas).

The epithelinm of the Eustachian tube and cavity of the tym-

Entoderm panum.

or
Epiblast

or 4 The epithelium of the larynx, trachea, and bronchi, and of all
Hypoblast their ramifications. The epithelium of the pulmonary
alveoli.

The epithelium of the thyroid body. Part of the thymus gland.
The epithelium of the urinary bladder and ureters, and of part
L of the uriniferous tubules.

B2
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LESSON I.

USE OF THE MICROSCOPE. EXAMINATION OF
COMMON OBJECTS.

Fire. 2—Diacram oF MIcROSCOPE,

TrE requisites for practiecal Histology

are a good compound microseope mag-

nifying from about 50 to 400 linear ; shps -
of glass technically known as °slides,

upon which the preparations are made;

small pieces of thin glass used as covers
for the preparations: a few simple instru-

ments, such as a razor, a scalpel, scissors,

fine-pointed forceps, and needles mounted

in wooden handles; and a set of fluid re-

agents for mounting and staining miero-

scopie preparations.’ A sketch-book and

pencil are also requisite, and must be con-

stantly employed.

Examine the mieroscope (fiz. 2). It
consists of a tube (£ £') having two systems
of lenses, one at the upper end termed
the * eye-piece ’ or * ocular ’ (oc), the other,
at the lower end, termed the ‘ objective
(ohj). There should be at 'least two
objectives—a low power, working at about
} inch from the object, and a high power,
having a foeal distance of about } inch.
The focus is obtained by cautionsly bring-
ing the tube and lenses down towards the
ohject by the coarse adjustment, which is
either a telescopic or a rack-and-pinion
movement (adj), and focussing exaetly by
the fine adjustment, which 15 always a
finely eut serew (adj’).

The stage (sf) upon which the prepa-
rations are placed for examination, the
mirror (i) which serves to reflect the light -
up throngh the central aperture in the
stage and along the tube of the instrument,
and the diaphragm (d) below the stage
which serves to regulate the amount of
light thus thrown up, are all parts the
employment of which is readily under-
stooid.

It is convenient to begin the study of
histology by the examination of the blood,

' The directions for making the principal fluids used in histological work will

be found in the Appendiz.



USE OF THE MICROSCOPE 5

but before doing this the student should endeavour to familiarise himself
with the use of the microscope, and at the same time learn to recognise some
of the chief objects which are liable to oceur accidentally in microscopie
specimens. On this account it has been gonsidered desirable to introduce

Fig. 3. —0RGANIC MATTERS FREQUENTLY PRESENT IX DUST. (Heitzmann.)

&, fibres of silk ; C, of cotton ; L, of linen: W, of wool ; F, feather ; S, starch-granules: ©r,
cork; €, spores of mildew ; M, myceliom or thrends of mildew ; Afe, micrococei ; B, bae-
teria; Lf, leptothrix Slaments (500 diameters).

directions for the examination of starch-granules, air-bubbles, linen, cotton,
and woollen fibres, and the usual constituents of the dust of a room, into the
first practical lesson.
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1. Examination of starch-granules. Gently scrape the eut surface of a
potato with the point of a knife ; shake the starch-granules so obtained into
a drop of water upon a clean slide and apply a cover-glass,

With the low power the starch-granules look like dark specks differing
considerably in size ; under the high power they are clear, flat, ovoid particles
(fig. 8, 5t), with a sharp outline when exactly focussed. Notice the change in
appearance of the outline as the mieroscope is focussed np or down. On close
examination fine concentric lines are to be seen in the granules arranged
around a minute spot which is generally placed eccentrically near the smaller
end of the granule. Sketch two or three starch-granules.

Notice the appearance of air-bubbles in the water. If comparatively
large they are clear in the middle, with a broad dark border due to refraction
of the light ; if small they may look entirely dark.

2. Examine fibres of linen and of cotton in water, using a high power.
Compare the well-defined, relatively coarse, striated, and slightly twisted linen-
l‘l:iitg the longer, finer, and more twisted cotton-fibres. Sketch one of each
tind.

3. Mount two or three hairs from the head in water and look at them,
first with the low, then with the high power. Examine also some fibres
from any woollen material and compare them with the hairs. They have
the same structure, although the wool is finer and is eurled; its structure
may be partly obscured by the dye. Draw one or two woollen fibres.

4. Examine some dust of the room in water with a high power. In
addition to numerous groups of black particles of carbon (soot) there will
probably be seen fibres of linen, eotton, or wool, and shed epithelinm-cells
derived from the epidermis.

5. Prepare a scale to serve for measuring objects under the mieroscope. To
do this put a stage-micrometer (which is a glass slide ruled in the centre, with
the lines !; and ;}; millimeter apart) under the microscope in such a manner
that the lines run from left to right (the microscope must not be inclined).
Foeus them exactly, Put a piece of white card on the table at the right of
the mierosecope. Look through the instrument with the left eye, keeping the
right eye open. The lines of the micrometer will appear projected upon the
paper. Mark their apparent distance with pencil upon the card, and after-
wards make a scale of lines in ink the same interval apart. A magnified repre-
sentation is thus obtained of the micrometer seale. Mark upon it the number
of the eye-piece and of the objective, and the length of the microscope tube,
This scale-card will serve for the measurement of any object witllzgut the
further use of the micrometer. To measure an object, place the seale-card
upon the table to the right of the microscope and view the object with the
left eye, keeping the right eyve open. The object appears projected upon
the scale, and its size in ;5 or ;!- of a millimeter can be read off. Itis
important that the same objective and eve-piece should be employed as were
nsed in making the scale, and that the microscope tube should be of the same

length.



LESSON II.
STUDY OF THE HUMAN BLOOD-CORPUSCLES.

1. Having cleaned a slide and cover-glass, prick the finger and mount a
small drop of blood quickly, so that it has time neither to dry nor to coagulate.
Examine it at once with the high power.

Note (a) the coloured corpuseles, mostly in ronleanx and clumps, but some
lying atﬂa.rl; seen flat or in profile; (b) the colourless corpuscles, easily made
out 1f the cover-glass is touched by a needle, on aceount of their tendency to
stick to the glass, whilst the coloured eorpuscles are driven past by the cur-
rents set up ; (c) in the clear spaces, fibrin filaments and elementary particles
or blood-tablets.

Sketch a roll of ecoloured corpuscles and one or two colourless corpuscles.
Count the number of colourless corpuscles in a field of the microscope.

2. To be made like 1, but the drop of blood is to be mixed upon the slide
with an equal amount of 0-6 per cent. salt solution, so that the red corpuscles
tend to be less massed together, and their peculiar shape is better displayed.

Sketch a red corpuscle seen on the flat and another in profile (or
optical section). Also a erenated corpuscle.

Measure ten red corpuscles, and from the results ascertain the average
diameter of a corpuscle.

8. Make a preparation of blood as in § 1 and put it on one side to coagu-
late. After ﬁgeen minutes allow a drop of a solution of borax-carmine’® to
run under the cover-glass. This decolorises the red corpuscles, but stains
the nuclei of the white corpuscles and brings the network of fibrin filaments
and the elementary particles clearly into view (fig. 7). After a drop of gly-
cerine has been allowed to diffuse into the fluid the cover-glass may be
cemented with gold-size and the preparation labelled and kept.

4. Enumeration of the blood-corpuseles. This is readily effected by the
h@macytometer of Gowers. This instrument consists of a glass slide (tig. 4, ¢),
the centre of which is ruled into ;;; millimeter squares and swrrounded by a
glass ring } mm. thick. It is provided with measuring l};ii&“&s (A and B), a
vessel (p) for mixing the blood with a saline solution (sulphate of soda of sp.
gr. 1015), glass stirrer (E) and gnarded needle (F).

* The mode of proceeding is extremely simple. 995 eubie millimeters of
the saline solution are placed in the mixing jar; 5 eubic millimeters of blood
are then drawn from a puncture in the finger and blown into the solution.
The two flnids are well mixed by the stirrer and a small drop of this dilution is
placed in the centre of the cell, the cover-glass gently laid on (so as to touch
the drop, which thus forms a layer ! mm. thick between the slide and cover-
glass) and pressed down by two brass springs. In a few minutes the cor-

uscles have sunk to the bottom of the layer of fluid and rest on the squares.
he number in ten squares is then counted, and this, multiplied by 10,000,
gives the number in a cubic millimeter of blood.’

I See Appendix.
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AT E L ——
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Fic. 5.—HuMAN BLOOD AS SEEX O THE WARM Frc. 6.—HuUMAY RED COMPUS-

STAGE. (Magnitied about 1,200 diameters,) CLES LYING SINGLY AND (0L-
r, 1, single red corpuscles seen Iving flat ; #, », red cor- LECTED INTO ROLLS. (Aszseen
puscles on their edge and viewed in profile ; #, red under an ordinary high power

corpuscles arranged in rouléaux ; ¢ e, crenate red cor- . of the ||1i¢rus¢ulm."]
puzecles; p, a finely grannlar pale corpnscle ; @ a

conrsely granular pale corpuscle, Both have two or

three distinet vacuoles, and were nndergoing changes

of shapeat the moment of observation ; in g, a nucleus

alzo i3 vizible.
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STUDY OF THE HUMAN BLOOD-CORPUSCLES 9

The coloured blood-corpuscles.—Under the microseope the blood is
seen to consist of a clear fluid (plasma), in which are suspended the blood-
corpuscles (fig. 5). The latter are of two kinds: the red or coloured
(r, '), which are by far the most numerous, and the white, pale, or
colourless (p, g), which from their occurrence in the lymph are also
known as lymph-corpuscles. When seen singly the coloured corpuscles
are not distinetly red, but appear of a reddish-yellow tinge. In the
blood of man and of all other mammals, except the Camelid®, they
are biconcave circular disks. Their central part usunally has a slightly
shaded aspect, under the ordinary high power (fig. 6, 1), but this is due
to their biconcave shape, not to the presence of a nucleus. They have
a strong tendency to become aggregated into rouleaux and clumps when
the blood is at rest, but if it is disturbed they readily become separated.

If the density of the plasma is increased in any way, as by evapo-
ration, many of the red corpuscles become shrunken or crenated (¢).

The average diameter of the human red corpusecles is 0:077 milli-
meter (about .Y inch).!

There are from four to five millions of coloured corpuscles in a cubic
millimeter of blood.

The colourless corpuscles of human blood are a little larger than
the coloured, measuring 0-01 mm. (545 inch) in diameter. They
are far fewer, numbering not more than ten thousand in a cubie
millimeter.  Moreover they are

specifically lighter, and tend to SR ‘r::v o
come to the surface of the prepara- A R ;d‘:f.;:;
tion. If examined soon after the o f.’—:-_":;i'*ﬂ’r'-.ﬁij"z?—
blood is drawn, they are usually g e g

gpheroidal in shape, but they soon
become irregular (fig. 5, p, g), and ' ———

(L]
their outline econtinually alters, w o oo By fhoe
- . ol
owing to the ameba-like changes = Y @ %“Q’ﬂ“}}

o Ty o - = o 't-ﬂ . 1=
of form to which they are subject. == =

Some of the colourless corpuscles
are very pale and finely granular, ¢ "_T"'“““":'i'l‘iz:j“ R R e
ﬂtlllEI'E contain Eﬂﬂ-‘rﬁ-{-}r ﬂ-{]{l HOTE 4| yetwork of fibrin, shown after washing away
ﬂlﬂtlﬂﬂt- gl'ﬂ.;]ll].lEB in f-ilﬂll' ]_]'rﬂt'c" the corpuscles from a preparation of blood that
has been allowed o elot ; many of the filaments
]]'IB.S!]]. The PTGtﬂPlESlll may also radiate from =mall clumps of blood-tablets.
. ; - B {from Osler). blogd-corpnscles and elemen-
contain clear spaces or vacuoles, tary particles or blood-tablets, within a emall
and a reticular structure is deseribed ¥
in it by some histologists. IEach pale corpuscle has ome or more
nuelei, which are difficult to see without the aid of reagents.
In the clear fluid in which the corpuseles are suspended, a network
of fine straight intercrossing filaments (fibrin) soon makes its ap-

pearance (fiz. 7). There are also to be seen a certain number of
' The following list gives the diameter in parts of a millimeter of the red blood-

corpuscles of some of the common domestic animals :—Dog, 010073 ; rabbit, 0-0069 ;
eat, 00065 ; sheep, 00030 5 goat, (r0041,
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minute round colourless discoid particles, either separate or collected
into groups or masses, which may be of considerable size. These are
the elementary particles or blood-tablets. Their meaning is not known.
Fatty particles may also occur in the plasma.

Development of blood-corpuscles.—In the embryo, the first-formed
coloured blood-corpuscles are ameeboid nucleated cells, the protoplasm

Fi1G. 8 =—DEVELOPMESNT OF BLOOD-VESSELS AXD BLOOD-CORFUSCLES IN THE VASCULAR
AREA OF THE GUINEA-PIG.

B, blogd-corpuscles becoming free in the interlor of o nucleated protoplasmic mass.

of which eontains hsmoglobin. These embryonic blood-corpuscles
are developed within cells of the mesoderm, which unite with one
another so as to form a protoplasmic network (fig. 8). The nuclei
then multiply, and around some of them there occurs an aggregation
of coloured protoplasm. Next the branched cells become hollowed

Fig. 9.—BLOoD-CORPUSCLES DEVELOPING WITHIX CONNECTIVE-TISSUE CELLS.

A o cell containing diffused hemoglobin; A globular masses of coloured substance in the
protoplasm, within which also are numerous vacuoles; A" a cell flled with coloured
globmles,

out by an accumulation of fluid in their protoplasm so as to form a
network of blood-vessels, and then the coloured nucleated portions
of protoplasm are set free within them as the embryonic blood-
corpuscles (fig. 8, bi).
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In later embryonic life, and after birth, nucleated coloured cor-
puseles are no longer present in mammalian blood, but are replaced
by the usual discoid corpuscles. These are formed within certain cells
of the connective tissue, a portion of the protoplasm of the cell becom-
ing coloured by hmmoglobin, and separated into globular particles
(fig. 9, k, k', i), which are gradually moulded into disk-shaped red
corpuscles. In the meantime the cells become hollowed out, and join
with similar neighbouring cells to form blood-vessels (fig. 10, a, b, ¢).
The process is therefore the same as before, except that the cell-nuclei
do not participate in it.

i'}"E ;
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F1G. 10.—FURTHER DEVELOPMEST OF BLOOD-CORPUSCLES IN CONNECTIVE-TISSUE CELLS,
AXD TRANSFORMATION OF THE LATTER INTO CAPILLARY BLOOD-VESSELS.

a, an elongated cell with a cavity in Its protoplasm ocenpied by fuid and by blood-corpus-
cles mostly globular; & a hollow eell the nocless of which has multiplied. The new
nuclei are arranged around the wall of the ecavity, the corpuscles in which have now
become dizecoid; ¢ shows the mode of union of a *hemapoictic® cell, which in this in-
stance contains only one corpuscle, with the prolongation (W) of a previously existing
vezzel, a4, and ¢ from the new-born rat ; &, from a faetal sheep.

Although no nucleated eoloured corpuseles are to be seen in the
blood in post-embryonic life, they continue to be found in the marrow
of the bones (see Lesson XIIL), and it is thought probable that the
red disks may be formed in some way from these. Others have sup-
posed that the red disks are derived from the white corpuscles of the
blood and lymph, and others again that they are developed from the
blood-tablets ; but the evidence in favour of these views is insufficient.

The white blood-corpuscles and lymph-corpuseles oecur originally
as free unaltered embryonie cells, which have found their way into the
vessels from the cirenmjacent tissues. Later they become formed in
lymphatic glands and other organs eomposed of lymphoid tissue, and
pass from these directly into the lymphaties and so into the blood.
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LESSON III.

ACTION OF REAGENTS UPON THE HUMAN ELOOD-
CORPUSCLES.

1. Mige a preparation of blood as in Lesson IL 1, and apply a drop of
water at one edge of the cover-glass. Examine at a place where the two
fluids are becommng mixed. Notice particularly the first effect of water upon
both red and white corpuscles, as well as the ultimate action.

Sketch both kinds of ecorpuscles under the action of water.

2. Repeat on another preparation, using very dilute alkali (0-2 per cent.
potash in salt solution) instead of water. Notice the complete solution first
of the white and then of the coloured corpuscles as the alkali reaches them.

3. Repeat on another preparation, using dilute acetic acid (1 per cent.).

Observe lhmt the effect of the acid upon the coloured eorpuscles is similar to

that of water, but that it has a different action upon the colourless corpuscles.
Sketch two or three of the latter after the action is completed.

4. Make a preparation of blood mixed with salt solution as in Lesson IL. 2,
and investigate the action of tannic acid (2 per cent. solution) in the same
LY A

Sketch two or three coloured corpuscles after the action is complete.

The action of reagents upon the human red blood-corpuscles shows
that, although to all appearance homogeneous, they in reality consist
of an intimate intermixture of the colour-

a & e d e ing matter or ha@moglobin with certain
a 9 s 0 other substances (globulin, lecithin, che-
lesterin), which are left as the colourless
stroma, on dissolving out the hamo-
¥ -&’ J O globin, or on causing its discharge by

any means from the corpuscle. This

w15 A separation of the hemoglobin from the

et corputele - 7, effect of solution of Stroma can be effected by water (fig. 11,
iy g, eftect of tanxdo Aok, a-e) and also by dilute acids, by the
action of heat (60° C.), the freezing and thawing of blood, the vapour
of chloroform, and the passage of electric shocks through blood.!

! In the blood of some animals erystals of hemoglobin readily form after
its separation by any of these means from the red corpuscles. These crys-
tals are rhombie prisms in most animals, but tetrahedra in the guinea-pig, and
hexagonal plates in the squirrel. They are most appropriately stodied along
with the chemical and physical properties of blood, and are therefore omitted
here. The same remark applies to the minute dark-brown rhombie erystals
(lwemin), which are formed when dried blood is heated with glacial acetic acid,
and to the reddish-yellow crystals of hematoidin, which are found in old bleod
extravasations.
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The mixing of human blood with the blood or serum of various animals
also has a similar action, probably owing to differences of density or
alkalinity., Tannic acid produces a peculiar effect (fig. 11, g); the
h@zmeoeglobin is discharged from the stroma, but is immediately altered
and precipitated, remaining adherent to the stroma in the form of a
round or irregular globule of a brownish tinge (h@matin).

The structure of the colourless corpuscles is also brought out by
the action of these reagents. As the water reaches them their ame-
boid movements cease ; they become swollen out into a globular form
by imbibition of fluid (fig. 12, 1), and the granules within the proto-

-
1
5
Fie. 12.
1, first effect of the action of water upon a white blood-corpuscle ; 2, 3, white corpuscles
treated with dilute acetic acid ; », nucleus,

plasm can be seen to be in active Brownian motion. Their nuclei
also become clear and globular, and are more conspicuons than before.
With the further action of the water, the corpuscle bursts and the
oranules are set free.

Acids have an entirely different action upon the white corpuscles.
Their nuclei become somewhat shrunken and very distinet (fig. 12,
2 and 3), and a granular precipitate is formed in the protoplasm around
the nuclens. At the same time, a part of the protoplasm generally
swells out so as to form a clear bleb-like expansion (an appearance
which often accompanies the death of the corpuscle from other
causes).
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LESSON 1IV.
STUDY OF THE BLOOD-CORPUSCLES OF AMPHIBIA.

1. Mouxt a drop of newt's blood obtained from the eut end of the tail.
Examine with the high power. Notice the shape of the eoloured corpuseles,
both when seen flat and edgeways, and the nucleus within each.

Measure ten corpuscles, and from the results obtain the average dimen-
sions of the newt's blood-corpuscle.

Notice also the colourless corpuseles, smaller than the red, but consider-
ably larger than the pale corpuscles of human blood, although otherwise re.
sembling these.

Sketch twe or three red corpuscles and as many white.

Be careful not to mistake the liberated nuclei of crushed red corpuscles
for pale corpuscles.

Enormous eells and nuelei belonging to the eutaneous glands as well as
the granular secretion of those glands may be present in this preparation.

2. Apply a drop of water to the edge of the cover-glass of the same pre-
paration and notice its action upon the corpuscles.
Sketeh two or three corpuscles altered by the action of the water.

3. Mount another drop of blood, and apply dilute acetic acid (1 per cent.)
instead of water at the edge of the cover-glass. Make sketches showing the
effect of the acld upon both red and white corpuscles.

. 4. Examine the corpuscles of newt’s blood which has been allowed to
flow imto boracic acid solution (2 per cent.). Notice the effect produced upon
the coloured corpuscles. Sketch one or two.

The coloured blood-corpuscles of amphibia (fiz. 13), as well asof most
vertebrates below mammals, are biconvex elliptical disks, considerably
larger than the biconeave circular disks of mammals.! In addition to
the coloured body of the corpuscle, which consists, as in mammals, of
hemoglobin and stroma, there is a eolourless nucleus, also of an ellip-
tical shape, but easily becoming globular, especially if liberated by any
means from the corpuscle. The nueclens resembles that of other eells
in structure, being bounded by a membrane, and having a network of
filaments traversing its interior (fiz. 14), It is not very distinet in
the unaltered corpuscle, but is brought clearly into view by the action

! The following are the dimensions in parts of a millimeter of some of the
corpuscles of oviparous vertebrates :—

Long diameter Ehort dinmeter
Pigeon - : 1 . 00147 00065
Frog . - ; : . 00223 0-0157
KNewt , z . B . 00293 00195
Proteus . g . . 0058 (0355

Amphiuma ; i . 0077 0046



STUDY OF THE BLOOD-CORPUSCLES OF AMPHIBIA 15

of reagents, especially acetic acid. The action of reagents upon the
red corpuscle of amphibia is otherwise similar to that produced upon
the mammalian corpuscle, water and acetic acid causing it to swell
into a globular form and then to become decolorised ; solution of salt
causing a shrinking of the corpuscle, and so on. Boracic acid aets
like tannic aecid in causing the hemoglobin to be withdrawn from the
stroma; but it becomes partially or wholly collected around the
nucleus, which may then be extruded from the eorpuscle.

Fic. 14.—CoLoureD
CORPUSCLE OF SA-
LAMAXNDER, SHOW-
ING INTEANUCLEAR
NETWORK. (Flem-
ming. )

Fic. 13.—Froc's Broon. (Ranvier.)

a, red corpuscle seen on the flat; v, vacuoles in a eor-
puzale ; b, e, red corpuscles in profile; n, pale cor-
puscle at rest ; m, pale corpuscle, exhibiting ameboid
movements ; p, coloured fusiform corpuscle.

The colourless eorpuseles (fig. 18, &, m, n), althongh larger, are
very similar to those of mammals. Like them, they are of two kinds
—either wholly pale or enclosing a number of dark granules. They
vary much in size and in the activity of their amweboid movements.
They may have one or several nuclei. Reagents have the same effect
upon them as on those of mammals.
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LESSON V.

THE AMEEBOID PHENOMENA OF THE COLOURLESS
ELOOD-CORPUSCLES.

1. MagE a preparation of blood from the finger in the usnal way. Draw
a brush just moistened with oil around the edge of the cover-glass to check
evaporation. Place the preparation upon a ‘warm stage,' and heat this to
about the temperature of the ody (88° C). Bring a white corpuscle under
observation with the high power, and watch the changes of shape which it
undergoes. To become convineed of these alterations in form, make a series
of ontline sketches of the same corpusele at intervals of a minute.

The simplest form of * warm stage * is a thin copper plate of about the size
of an ordinary slide, perforated in the centre and with along tongue of the same
metal projecting from the middle of one edge (fig. 15). The copper plate is
firmly cemented with sealing-wax to a glass slide which rests upon the stage

Fic. 15 —SIMPLE WARMING AFPPARATUS; CUOMPLETE, SHOWXN IN OPERATION.

of the microscope. The preparation, which should be made upon a rather
thin slip of glass, is put on to the warm stage and pressed into contact with
it by the brass clips. Heat is applied to the copper tongue by a small spirit-
lamp flame, and a greater or less amount is condueted to the warm stage
and the superjacent preparation aceording to the point to which the flame 1s
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applied. To ascertain that the right temperature is got and maintained, put
two pieces of paraffin, one melting at 35° C. (95° F.) and another at 38° C.
(1007 F.), on the slide, one on either side of the preparation. The tempera-
ture must be such that the first piece is melted and remains so whilst the
second remains solid.!

2. Mount a drop of newt’'s blood diluted with an equal amount of salt
solution, and examine it in the same manner upon the copper stage; the
temperature must, however, be kept below 30° C. Observe the effect of heat
in accelerating the ameboid movements of the pale corpuscles, Sketch one
at intervals of a minute (a) in the cold, (&) whilst warmed.

3. Examine some yeast which has been mixed with salt solution. Observe
the yeast-cells or torule, some of them budding. Sketch two or three,

Now mix a little of the yeast and salt solution with a fresh drop of newt's
blood, oiling the edge of the cover-glass as before. Endeavour to observe the
inception of torule by the white corpuscles. Sketch one or two corpuscles
containing torulze.

Milk-globules or particles of carbon or of vermilion may also be used for
this experiment, but the process of inception is most readily observed with
the yeast particles.

4. At the commencement of the lesson collect a drop of newt's blood into
a fine capillary tube, seal the ends of the tube, and mount it in a drop of oil
of eloves. Towards the end of the lesson examine it again to see white cor-
puscles emigrating from the shrunken clot (see fig. 16).

Fic. 16.=WHITE CORPUSCLES OF FROGS BLOOD MIGRATED FROM SHEUNEEN
e CLOT WITHIN A CAPILLARY TURBE.

! For exact work, an apparatus somewhat more complex than the above is re-
quired. For description of such a onesee 4 Course of Practical Histology, pp. 22,23,

c
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The ameeboid phenomena which are exhibited by the protoplasm of
the colourless blood-corpuseles consist, in the first place, of spontaneous
changes of form, which when active may also l}mduce changes in place
or actual locomotion (migration) of the corpuscle ; and, secondly, of a
tendency which it presents to enwrap and take into its substance
foreign particles with which it may come in contact, and particles thus
incepted may then be conveyed by the corpuscle in its locomotory
changes from one place to another.

It is probable that particles of organic matter which are taken up
by the pale corpuseles may undergo some slow process of intracellular
digestion within their protoplasm.

The processes of the granular corpuseles are generally quite clear
at first, and the granules afterwards flow into them.

The migration of the colourless corpuscles from the blood-vessels
into the surrounding tissue, or from a blood-clot into the surrounding
serum (fig. 16), is owing to these amceboid properties.

The conditions which are most favourable to this ameeboid activity
of the white corpuscles are (1) the natural slightly alkaline medinm,
such as plasma, serum, or lymph, or, failing these, normal saline
solution ; (2) the prevention of desiccation. Any inerease of density
of the medium produces a diminution of amceboid activity, whilst, on
the other hand, a slight decrease in its density has the opposite effect ;
(3] a certain temperature. In warm-blooded animals the phenomena
cease below about 10° C. When gradually warmed they become more
and more active up to a certain point, the maximum being a few
degrees above the natural temperature of the blood. Above this point
they become spheroidal and their protoplasm is coagulated and killed.
Acids at once kill the corpuscles and stop the movements. Narcotic
gases and vapours, such as earbonic acid gas or chloroform vapour,
also arrest the movement, but it recommences after a time if their
action is discontinued.
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LESSON VI
EPITHELIUM.

1. MouxT a drop of saliva and examine first with a low, afterwards with the
high power. Observe the nucleated epithelinm-cells, some single, and others
still adhering together by overlapping edges. Measure three or four, and also
their nuclei. Sketch one or two on the flat and one edgeways. Notice the
salivary corpuscles, which are like white blood-corpuscles swollen out by
imbibition of water.

2. Put a small shred of human epidermis into a drop of strong caunstic
potash solution for one or two minutes. Then break it up in water with
needles, cover and examine. Observe the now isolated swollen cells.

Measure some.

3. Study the arrangement of the cells in a section throngh some stratified
epithelinm, such as that of the mouth, skin, or cornea. The section may be
Erepnred beforehand by the demonstrator; it should be mounted in Canada

alsam.! Notice the changes in shape of the cells as they are traced towards
the free surface. Measure the thickness of the epithelium. Count the

number of layers of cells.

4. Study the minute structure of epithelium-cells and their nuclei, both
at rest and dividing, in the tail of the salamander-tadpole.* This preparation
may also advantageously be prepared beforehand by the demonstrator.

[Tha preparation is made as follows: The tail is placed in chromie aeid
solution (0-1 per cent.) for three days, then thoroughly washed for some hours
in water to remove the excess of the acid, then plar:ed in dilute hematoxylin
solution for twenty-four hours, or in 1 p. e. safranin solution for a similar
time. After having been again rinsed in water it is rapidly dehydrated
in absolute aleohol, then transferred to spirits of turpentine, and finally
monnted in Canada ba]sam.}

Sketech an epithelium-eell with resting nucleus, and others with nuclei in

different phases of karyomitosis.

An Epithelium is a tissue composed entirely of cells separated by a
very small amount of intercellular substance (cement substance), and
generally arranged so as to form a membrane covering either an ex-
ternal or an mternal free surface.

The structure of epithelium-cells, and the changes which they
undergo in cell-division, are best seen in the epidermis of the tail of
the salamander-tadpole, in which the cells and nuclei are much larger
than in mammals.

! The methods of preparing sections are given in the Appendix.

2 If these tadpoles are mot obtainable, the structure may be studied in the
epidermis of the newt, prepared as recommended in Lesson VI § 1 for the study
of columnar epithelium, and also in sections stained with hematoxylin.

o2
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Structure of the cells.—Each cell consists of protoplasm eontaining
a nucleus. The protoplasm may be either elear or granular, or it may
have a reticulated appearance. In some kinds of epithelium it is
striated. The nuecleus is a round or oval vesicle lying in the proto-
plasm. Usually there is only one, but there may be two or more in a
cell. In the resting condition (i.e. when not undergoing division) the
nucleus is composed of & membrane enclosing a clear substance, which
is traversed by a network of filaments (fig. 17, @). There may be one

F16. 17—EPITHELIUM-CELLS OF SALAMAXDER LARVA IN DIFFERENT PHASES
OF DIVISIoN,

or more globular enlargements (nucleoli) on this network. The nucleus
is stained more easily by dyes than the protoplasm ; this staining
affects chiefly the nucleoli, nuclear filaments, and membrane,
Division of the cells.—The division of a cell is preceded by the
division of its nucleus. This, in dividing, passes through a series of
remarkable changes ifig. 17), which may thus be briefly summarised :—
1. The network of filaments of the resting nucleus becomes trans-

L
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formed into a sort of skein, formed apparently of one long convoluted
filament ; the nuclear membrane and the nucleoli disappear or are
merged into the skein (fig. 17, b, ¢, d).

2. The skein becomes arranged in the form of a rosette, the fila-
ments looping in and out, to and from the centre (e).

8. The outer loops of the rosette separate, so that the filament
breaks into a number of V-shaped fibres arranged like a star (asier,
1, q, h.)

'g-!. The V-shaped fibres separate into two groups, the ends of which
for a time are interlocked (i, j, k).

5. The two groups pass to the opposite poles of the now elongated
nucleus and form a star-shaped figure (1) at each pole (dyaster). Each
of the stars represents a daughter nucleus.

6, 7, 8. Each star of the dyaster goes through the same changes as
the original nucleus, but in the reverse order—viz. rosette (m), skein
(n), and network (o, p, q); passing finally into the condition of a typi-
cal resting nucleus. The protoplasm of the cell divides soon after the
formation of the dyaster (m). Sometimes fine lines may be seen in
the protoplasm, during the process of division, radiating from the poles
of the nucleus, and others uniting the two daughter nuclei.

Classification of epithelia.—Epithelia are classified according to
the shape and arrangement of the component cells. Thus we speak
of scaly or pavement, cubical, colummar, polyhedral, and spheroidal
epithelinm. All these are simple epithelia, with the cells only one
layer deep. If forming several superposed layers, the epithelium is
said to be stratified, and then the shape of the cells differs in the dif-
ferent layers. Where there are only three or four layers in a stratified
epithelium, it is termed transitional. .

Stratified Epithelium covers the anterior surface of the cornea,
lines the mouth, pharynx (lower part), and gullet, and forms the epi-
dermis which covers the skin, In the female it lines the vagina and

Fia. 18.—8ECTION OF THE STRATIFIED EFPITHELIUM COVERING THE FRONT OF
THE CORXEA OF THE EYE.

¢, lowermost eolumnar cells ; p, polygonal cells above these ; #, dattened cells near the surface.

part of the uterns. The cells nearest the surface are always flattened
and scale-like (fig. 18, f; fig. 19), whereas the deeper cells are moie
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rounded or polyhedral, and those of the deepest layer generally some-
what columnar in shape (fig. 18, ¢). Moreover, the deeper cells are
soft and protoplasmic, and are separated from one another by a system
of intercellular channels, which are bridged across by numerous pro-
cesses passing from cell to cell,

The deeper cells multiply by division, the newly formed cells tending
as they enlarge to push those external to them nearer to the surface,
from which they are eventually thrown off. As they approach the
surface they become hard and horny, and in the case of the epidermis
lose entirely their cellular appearance, which can, however, be in a
measure restored by the action of potash (§ 2). The cast-off super-
ficial cells of the stratified epithelium of the mouth, which are seen in
abundance in the saliva (§ 1), are less altered, and the remains of a
nucleus is still visible in them.

Fic. 19.—EpITHELIUM-SCALES FROM THE  F16. 20.— PAVEMENT-EPITHELIUM FROM
INSIDE OF THE MoUTH. (Magnified 260 A SEROUS MEMBRANE. (Magnified 410
diameters. ) diameters.)

a, cell 1 b, nueclens ; ¢, nncleoli,

Simple scaly or pavement epithelium is found in the saccules of
the lungs, in those of the mammary gland when inactive, in the kidney
(in the tubes of Henle), and also lining the cavities of serous mem-
branes (fig. 20), and the heart, blood-vessels, and lymphatics. When
ocenrring on internal surfaces, such as those of the serous membranes,
blood-vessels, and lymphaties, it is often spoken of as endothelium.

Polyhedral or spheroidal epithelium is characteristic of many
secreting glands ; columnar and ciliated epithelium are for the most
part found covering the inner surface of mucous membranes, which
are membranes lining passages in communication with the exterior,
such as the alimentary canal and the respiratory and generative
passages.

The detailed study of most of these may be reserved until the
organs in which they occur are respectively dealt with.

The hairs and nails and the enamel of the teeth are modified
epithelial tissues.
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LESSON VII.

COLUMNAR AND CILIATED EPITHELIUM, AND
TRANSITIONAL EPITHELIUM.

1. TARKE a piece of rabbit’s intestine which has been two days in chromie
acid solution (1 part chromic acid to 2,000 normal salt solution). Secrape the
inner surface with a sealpel, break up the serapings in a drop of water on a
slide. Add a small piece of hair to avoid erushing, and cover the preparation.
Sketch one or two columnar cells and also a row of cells. Measure two or
three cells and their nuclei.

To keep this preparation, add a drop of dilute hematoxylin (1 drop of the
ordinary solution to half a watch-glass-ful of distilled water) at one edge of the
cover-glass. When the hematoxylin has passed in and has stained the cell-
nuelei, place a drop of glyeerine at the same edge, and allow it slowly to diffuse
under the cover-glass, Cement this another day."

2. Break up in glycerine a shred of epithelium from a piece of frog's
intestine that has been treated with osmic acid, and has subsequently
macerated in water for a few days. The cells easily separate on tapping the
cover-glass. They are larger than those of the rabbit and exhibit certain
points of structure better. Measure and sketch one or two cells.

The cover-glass may be at once fixed by gold size.

8. Prepare the ciliated epithelium from a trachea that has been in
bichromate of potash solution (4 per cent.) for two days, in the same way as in
? 1. Measure in one or two of the cells (a) the length of the cell, (&) the

ength of the cilia, (c) the size of the nucleus. Sketch two or three cells.

This preparation is to be stained and preserved as in § 1.

4. Make a similar teased preparation of the epithelium of the urinary
bladder. Observe the large flat superficial cells, and the pear-shaped cells
of the second layer. Measure and sketch one or two of enel{’ kind.

Stain and preserve as in §§ 1 and 3.

Columnar epithelium.— The cells of a columnar epithelinum (fig. 21)
are prismatic columns, which are set closely side by side, so that when
seen from the surface a mosaie appearance is produced. They often
taper somewhat towards their attached end, which is generally trun-
cated, and set upon a basement membrane. Their free surface is
covered by a thick striated border (fig. 22, str), which may some-
times become detached in teased preparations. The protoplasm of
the cell is highly vacuolated or reticular, and fine longitudinal strise
may be seen in it, which appear continuous with the strie of the

'lﬁentim—'r.'iulet solution (see Appendix) may be employed instead of hema
toxylin.
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free border. The nuclens (n) is oval and reticular. The lateral
borders of the cells are often somewhat irregular or jagged, the
result of the pressure of amcboid lymph-cells, which are generally
found between the columnar cells, at least in the intestine. After a

Fic. 21.—A ROW OF COLUMNAR CELLS FROM THE INTESTINE OF THE RABEIT.

smaller cells are seen between the epithelium-cells, probably of the nature of white blood or lymph
corpuscles.

meal containing much fat the cells may be filled with fat-globules,
which become stained black in the osmic preparation.

Some of the columnar cells contain mueigen, which may greatly
distend the part of the cell nearest the striated border. When the

Fi1c. 22, —COLUMYNAR EPITHELIUM-CELLS OF THE RABBIT'S INTESTINE.

The cella have been izolated after maceration in very weak chiromic acid. The eellz are much
sacnolated, and omne of them has a fat-globule pear its attached end; the strinted
torder (gir) i3 well seen, and the bright disk separating it from the cell-protoplasin ;
n, nuelens with intrannclear network ; o, a thinned-out wing.like projection of the eell
which probably fitted between two adjacent cells,

mueigen is extrnded as mucus, this border is thrown off, and the cell
takes the form of an open cup or chalice (goblet-cell, fig. 28).

Columnar epithelium-cells are found lining the whole of the interior
of the stomach and intestines: they are also present in the ducts of
most glands, and sometimes also in their seereting saccules. The epi-
thelinm which covers the ovary also has a modified columnar shape,
but cells having all the structural peenliarities indicated above are
found only in the alimentary canal and in its diverticula.

Ciliated epithelium.—The cells of a ciliated epithelinm are also
nsnally colummar in shape (fig. 24), but in place of the striated border
the cell is surmounted by a bunch of fine tapering filaments which,
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during life, move spontaneously to and fro, and serve to produce a
current of fluid over the surface which they cover.

The cilia are to be regarded as active prolongations of the cell-
protoplasm. The border upon which they are set is bright, and
appears formed of little juxtaposed knobs, to each of which a cilium is
attached. In the large ciliated cells which line the alimentary canal
of some molluses (fig. 25) the knob may be observed to be prolonged
into the protoplasm of the cell as a fine varicose filament, termed the
rootlet of the cilinm. These filaments may represent the longitudinal
striee often seen in the protoplasm of the columnar cell, the bunch of
cilia being homologous with the striated border. The protoplasm and
nuclens have a similar vacuolated or reticular structure in both kinds
of cell. Goblet cells may also oceur in ciliated epithelia,

Fic. 23.—GOBLET CELL.

Fic., 4. —CorusMxaAr cIiLI-

25, —CILIATED CEL
ATED EPITHELIUM-CELLS. F16.25.—C Ly

FROM THE INTESTINE
OF A MOLLUSC,

Ciliated epithelium is found throughout the whole extent of the
air-passages and their prolongations (but not the part of the nostrils
supplied by the olfactory nerves, nor in the lower part of the pharynx);
in the Fallopian tubes and the greater part of the uterus: in some of
the efferent ducts of the testicle (where the cilia are much longer than



26 THE ESSENTIALS OF HISTOLOGY

elsewhere in the body) ; in the ventricles of the brain, and the eentral
canal of the spinal cord ; and in the convoluted tubules of the kidney.

Transitional epithelium is a stratified epithelium consisting of
only two or three layers of cells. It oecurs in the urinary bladder,
the ureter, and the pelvis of the kidney. The superficial cells (fig.
26, a) are large and flattened ; they often have two nuclei. On their

FiG. 26,—EPITHELIAL CELLS FROM THE BLADDER OF THE EABRIT. (Magnified
SN diameters. )

a, lnrge flattened cell from the superficial layer, with two nuclel and with strongly marked

ridges and intervening depressions on its under surface ; &, pear-shaped cell of the second
layer ndapted to a depression on one of the snperficial cells,

under surface they exhibit depressions, into which fit the larger ends
of pyriform cells, which form the next layer (fig. 26, ). DBetween
the tapered ends of the pyriform cells one or two layers of smaller
polyhedral cells are found.
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LESSON VIIIL.
STUDY OF CILIA IN ACTION.

1. MouxT 1n sea-water one or two bars of the o1ll of the marine mussel
(fig. 27). Study the action of the large cilia. Now place the preparation
upon the copper warm stage (see Lesson V.) and observe the effect of raising
the temperature.

Fig. 27.—VALVE OF MUSSEL (MYTILUS EDULIS) sHowIxG Or, br. THE EXPANDED
GILLS O BRANCHLE, WILICH, OWING TO THE LITTLE BARS OF WHICH THEY
ARE COMPOSED, FRESENT A STRIATED ASPECT.

ml, mantle ; m, cut addoctor musele ; §, maes of viscern ; the dark projection just above is the foot,

Keep this preparation until the end of the lesson, by which time many of
the cilia will have become languid. When this is the case pass a drop of
dilute potash solution (1 part KHO to 1,000 of sea-water) under the cover-glass
and observe the effect.

2. Cement with sealing-wax a piece of small glass tubing to a slide so that

Fic. 28.—Mo1sT CHAMBER ADAPTED FOR PASSING A GAS OR VAPOUR TO A
PREPARATION UNDER THE MICROSCOPE.

one end of the tube comes nearly to the centre of the slide. On this put a
ring of putty or modelling wax half an inch in diameter so as to include the
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end of the tube, and make a deep notch in the ring opposite the tube. Place
a small drop of water within the ring (fig. 28).

Put a b&r from the gill npon a cover-glass in the least possible quuntitr of
gea-water ; invert the cov er-glass over the putty ring, and press it gently
down. The preparation hangs in a moist chamber “|t.]1m which it ean be
studied through the cover-glass, and into which gases or vapours can be passed
and their effects observed.

Pass CO, through the chamber, and after observing the effect replace it by
air (see fig. 29). Repeat with chloroform vapour instead of CO,.

The Movement of Cilia.—When in motion a cilium is bent quickly
over in one direction with a lashing whip-like movement, immediately
recovering itself. When vigorous the action is so rapid, and the
rhythm so frequent, that it is impossible {o follow the motion with the
eye. All the cilia upon a ciliated surface are not in action at the same

Fig. 20.—METHOD OF SUBJECTING A PREPARATION TO A STREAM OF CARBONIC
AXHY DRIDE,

&, bottle containing marble and hydrochlorie acid ; & wash-bottle, connested by indiarobber
tnbe, ¢ with the moist chamber, s,

instant, but the movement travels in waves over the surface. If a cell
is detached from the general surface, its cilia continue to act for a
while, but at once cease if they are detached from the cell.

The rhythm is slowed by cold, guickened by warmth, but heat
beyond a certain point kills the cells, The movement will eontinue
for some time in water deprived of oxygen. DBoth CO, gas and chloro-
form vapour arrest the aetion, but it recommences on restoring air.
Dilute alkaline solutions quicken the activity of cilia, or may even
restore it shortly after it has ceased.



LESSON IX.
THE CONNECTIVE TISSUES.

AREOLAR AND ADIPOSE TISSUE.

1. TaxkE a little of the subeutaneous tissue or of the intermuseunlar connective
tissue of a rabbit or guinea-pig and spread it out with needles on a dry slide
into a large thin film. Keep the centre moist by occasionally breathing on
it, but allow the edges to dry to the slide. Before commencing put a drop
of salt solution on a cover-glass, and now invert this over the film. Ex-
amine with a high power. Sketch one or two bundles of white fibres and
also one or two elastic fibres, distinguishable from the former by their
sharp outline, isolated course, and by their branching. Sketch also one or
more connective-tissue corpuscles, if any such are visible in the elear inter-
spaces. Look also for migratory cells (lymph-corpuseles). Next ecarefully
remove the cover-glass and replace the salt solution by dilute acetic acid.
Watch its effect in swelling the white fibres and bringing more clearly into
;ibe;:;he elastic fibres and corpuscles. Look for constricted bundles of white

2. Make another film in the same way, but mount in dilute magenta
solution ! instead of saline solution, The elastic fibres are deeply stained by
the dye ; the cells are also well shown. When the staining is completed pass
dilute glycerine under the cover-glass and cement this at once with gold
size.

3. Prepare another film of the subentaneous tissue, including a little
adipose tissue. Mount in glycerine and water, coloured by magenta, with a

iece of hair under the cover-glass to keep this from pressing unduly upon the
t-cells. Cement at once with gold size., Examine first with a low and after-
wards with a high power. The nueleus and envelope of the fat-cell are well
brought out by the magenta, and if from a yvoung animal, fat-cells will be
found in process of formation. Measure and sketch two or three of the cells,

4. Spread ont another large film of connective tissue, letting its edges dry
to the slide. Place on its centre a large drop of nitrate of silver solution
(1 per cent.). After ten minutes wash this away with distilled water, mount
in Farrant', and expose to the sunlight until stained brown. Sketeh the out-
lines of two or three of the cell-spaces.

The connective tissues include areolar tissue, adipose tissue, elastic
tissue, fibrous tissue, retiform and lymphoid tissue, cartilage and bone.
All these tissues agree in certain microscopical and chemical charac-
ters. They, for the most part, have a large amount of intercellnlar
substance in which fibres are developed, and these fibres are of two

I Bee Appendix.
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kinds—white and yellow or elastic. Moreover, there are many points
of similarity between the cells which oceur in these several tissnes ;
they are also developed from the same embryonic formation, and they
tend to pass imperceptibly the one into the other. Besides this,
their use is everywhere similar; they serve to conneet and support
the other tissues, performing thus a passive mechanical function.
They may therefore be grouped together, although differing consider-
ably in external characters. Of these connective tissues, however,
there are three which are so intimately allied as to be naturally con-
sidered together, being composed of exactly the same elements, although
differing in the relative development of those elements; these are the
areolar, elastie, and fibrous tissues (adipose tissue may be looked upon
as a special modification of areolar tissue). Areolar tissue being the
commonest and, in one sense, the most typical, its structure may be
considered first.

Areolar tissue.—The areolar tissue presents to the naked eye an
appearance of fine transparent threads and lamins which intercross in
every direction with one another, leaving intercommunicating meshes,
or areolse, between them. When examined with the microseope, these
threads and fibres are seen to be principally made up of wavy bundles
of exquisitely fine transparent fibres (white fibres, fig. 80). The bun-
dles run in different directions, and may branch and intereommuni-
cate with one another; but the individual fibres, although they pass
from one bundle to another, never branch or join other fibres. The

FiG. 81.—GROUND SUBSTANCE OF
CONXECTIVE TISSUE ETAINED
vy siLvER.  (The cell-spaces
are left white.)

Fic. 30.—BuxpLES OF THE WHITE FIBRES OF
AREOLAR TISSUE PARTLY UNREAVELLEID.

fibres are cemented together into the bundles by a clear substance
containing muein, and the same clear material forms also the basis or
ground-substance of the tissue, in which the bundles themselves course,
and in which also the corpuscles of the tissue lie embedded. This
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ground-substance between the bundles can with difficulty be seen in
the fresh tissue on account of its extreme transparency ; but it can be
brought to view by staining with nitrate of silver, as in § 4. The whole
of the tissue is thereby stained of a brown colour, with the exception of
the spaces which are occupied by the corpuscles (cell-spaces, fig. 81).
Besides the white fibres of connective tissue here deseribed, fibres
of a different kind (fiz. 82) may be made out in the preparations:

h

Fia. 32.
A, Elastic fibres of areolar tizene. From the subcutaneons tizzue
of therabbit. B (from Toldt). A white bundle swollen by acetic

acid. From the subarachnoid tissue at the baze of the brain.

these are the elastic fibres. They are especially
well seen after treatment with acetic acid, and
after staining with magenta ; but they can be de-
tected also in the fresh preparation. They are
characterised by their distinet outline, their straight
course, the fact that they never run in bundles, but
singly, and that they branch and join neighbouring fibres. If broken
by the needles in making the preparation, the elastic recoil canses
them to ecurl up, especially near the broken ends. DBesides the
microscopical differences, the two kinds of fibres differ also in their
chemical characters. Thus the white fibres are dissolved by beiling in
water, and yield gelatin; whereas the substance of which the elastic
fibres are composed (elastin) resists for a long time the action of boil-
ing water. Moreover, the white fibres swell and become indistinet
under the action of acetic acid ; the elastic fibres are unaltered by this
reagent.

The bundles of white fibres which have been swollen out by acid
sometimes exhibit curious constrictions (fig. 82). These are due either
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to elastic fibres coiling round the white bundles, or to cell processes
encircling them, or to an investment or sheath which remains un-
broken at certain parts, and thus prevents the swelling up of the
bundle at these places.

The cells of areolar tissue are generally flattened and more or less
branched (fig. 33), but may be of an elongated form. They usually con-

Fi1a. 58.—Two FLATTEXED AND ERANCHED CONNECTIVE-TISSUE CORPUSCLES
FROM THE SUBCUTANEOUS AREOLAR TISSUE,

Opposite ! a secondary lamella, projecting towards the obzerver, is eeen in optcal
section as a dark line.

tain a single large oval nuelens having the nsual structure of cell-nuelei.
Their protoplasm is generally much vacuolated, and it may also contain
granules. In the middle coat of the eye the connective-tissue cells are
filled with granules of pigment.
The cells lie in spaces in the
ground-substance between the
bundles of white fibres. In some
parts of the connective tissue the
white bundlez are developed to
gsuch an extent as to pervade
almost the whole of the ground-
substance, and then the con-
nective-tissue corpuscles become
squeezed into the interstices,
flattened lamellar expansions of
the cells extending between the
bundles, as in tendon (see next
wesson). The eells are frequently
joined either into a network by
branching processes (fig. 84}, or
edze to edge, like the cells of an
epithelium (fiz. 85); in either

Fic. 84. — RAMIFIED CONNECTIVE-TISSUE -
CORPUSCLES, FEOM ARTICULAR SYNOVIAL l-::l!.lbu the EEII-SP_&EQS are ﬂ.!lsﬂ con-
MEMBEANE OF OX. joined equally intimately.

Besidesthe flattened, branched,
and elongated connective-tissue corpuscles, others are met with which
are like very large lymph-eorpuseles in appearance, and are filled with
distinet granules, which are stained deeply by aniline dyes. These
cells are very common in the neighbourhood of blood-vessels, espe-
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FiG. 35.—EPITHELIOID CELLS OF COXXECTIVE TISSUE, FROM THE SURFACE OF
AN APOREUROSIS AFTERE TREATMEXRT WITH XITEATE OF SILVER. I[Th.'E cell-
nuclei are not shown. )

Fi1G. 36.—A FEW CELLZ FROM THE MARGIY OF A FAT-LOBULE.
J . fat-globnle distending a fat-cell ; m, nuelens ; m, membranous envelope of the fat-cell:

e, bunch of crystals within a fat-cell: e capillary vessel ; v, vennle; ¢ f, connective-
tizsne cell ; the fibres of the connective tissue are not represented,

elally where fat is becoming developed (see fig. 87); they exhibit slizht

indications of ameboid movement, and are known as the plasma-cells.

Migratory or lymph-cells may also be seen here and there in the tissue.
D
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The branched cells and cell-spaces of areolar tissue come into
intimate relation with the cells lining the lymphatie vessels and small
blood-vessels. This connection can best be seen in silvered prepara-
tions; it will be again referred to in speaking of the origin of the
lymphaties.

Adipose tissue consists of vesicles filled with fat (fig. 36), and col-
lected into lobules or into tracts which accompany the small blood-
vessels. The vesicles are round or oval in shape, except where closely
packed, when they become polyhedral from mutual compression. The
fat-drop is contained within a delicate protoplasmie envelope (fig. 86,
m) which is thickened at one part, and here includes an oval flattened
nucleus. The vesicles are supported partly by filaments of areclar
tissue, but chiefly by a fine network of capillary blood-vessels.

The fat when first formed is deposited within plasma-cells of areolar
tissue (fig. 87). It is at first in separate droplets within each cell, but

e,

Fic. 37.—DEPOSITION OF FAT IN CONNECTIVE-TISSUE CELLS.
J; a cell with a few isolated fat-droplets in itz protoplasm ; 7/, a ccll with a single large and
several minute drops: /", fusion of two large drops; g, grauular or plasma cell, not

¥yt exhibiting any fat-deposition ; ¢f, flat connective-tizsue corpuscle ; ¢ ¢, network of

capillaries.
as these droplets increase in size they run together into a larger drop,
which gradually fills the cell more and more, swelling it out so that
the cell-protoplasm eventually appears merely as the envelope of the
fat-vesicle.

Fat is found most abundantly in subeutaneous areolar tissue, and
under the serous membranes ; especially in some parts, as at the back
of the peritonenm around the kidneys, under the epicardium, and in
the mesentery and omentum. The marrow of the long bones is also
principally composed of fat. '
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LESSON X.
THE CONNECTIVE TISSUES (continued).

ELASTIC TISSUE, FIBROUS TISSUE, SPECIAL VARIETIES, DEVELOPMENT
OF CONNECTIVE TISSUE.

1. TeasE out as finely as possible a small shred of elastic tissue (ligamentum
nucha of the ox or ligamenta subflava of man) in Farrant’s solution' and
cover the preparation. Note the large well-defined fibres constantly branching
and uniting with one another. Look for transverse markings on the fibres.
Measure three or four. Sketch a small part of the network. Note the
existence of bundles of white fibres amongst the elastic fibres.

2, Mount in Farrant a thin transverse section of ligamentnm nuchs
which has been hardened in 2 per cent. solution of bichromate of potash.
Observe the grouping of the fibres and their angular shape. Sketch one or

two groups.

8. Pinch off the end of the tail of a dead mouse or rat, draw out the long
silk-like tendons and put them into saline solution. Take two of the longest
threads and stretch them along a slide, letting the ends dry firmly to the slide
but keeping the middle part moist. Put a piece of hair between them and
cover in saline solution. Observe with a high power the fine wavy fibrillation
of the tendon. Draw. Now run dilute acetic acid under the cover-glass,
watch the tendons where they are becoming swollen by the acetic acid.
Notice the oblong nucleated cells coming into view between the tendon
bundles. Sketch three or four cells in a row. Lastly, lift the cover-glass,
wash away the acid with distilled water, place a drop of hematoxylin solution
on the tendons, and leave the preparation for fifteen minutes or more ; then
wash away the logwood and mount the preparation in acidulated glycerine.
Cement the cover-glass with gold size.

4. Immerse one or two other pieces of tendon in nitrate of silver solution
(1 per cent,) for ten minutes, then wash them in distilled water, stretch
them upon a slide, mount in Farrant, and expose to the sunlight.

5. Stain with magenta solution® a thin section of a tendon which has
been hardened in alcohol. Mount in dilute glycerine and cement the cover-
glass at once. Sketch a portion of the section under a low power.

Elastic tissue is a variety of connective tissue in which the elastic
fibres preponderate. It is found most characteristically in the liga-
mentum nucha of quadrupeds and the ligamenta subflava of the
vertebrse, but the connective tissue of other parts may also have a con-

! Bee Appendix.
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siderable development of elastic fibres, It occurs also in an almost
pure form in the walls of the air-tubes, and uniting the cartilages of
the larynx. It also enters largely into the formation of the walls of
the blood-vessels, espeecially the arteries.

In the ligamentum nuchw the fibres are very large and angular
(fig. 88); they often exhibit cross-markings or even transverse clefts.
When dragged asunder, they break sharply across; they constantly
branch and unite, so as to form a close network. In transverse
section they are seen to be separated into small groups (fig. 89) by
intervening white bundles of connective tissue.

Fic. 39, —=CROS5-5ECTION OF ELASTIC
FIBRES FROM THE LIGAMENTUM
XNUCH.E OF THE OX.

Fic. 38 —ELASTIC FIBRE3Z FROM THE LIGA-
MENTUM XUCHE OF THE 0OX, SHOWING
TREANSVERSE MARKINGS ON THE FIBRES.

Elastic tissne does not always take the form of fibres, but may
oceur as membranes (as in the blood-vessels), Sometimes the fibres
are very small, but their microscopical and chemical characters are
always very well marked (see p. 81).

Fibrous tissue is almost wholly made up of bundles of white fibres
running in a determinate direetion. These again are collected into
lareer bundles, which give the fibrous appearance to the tissue. The
bundles are constantly uniting with one another in their course, although
their component fibres remain perfectly distinet.

The interspaces between the larger bundles are oceupied by areolar
tissue (fig. 40) in which the blood-vessels and lymphatics of the fibrous
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F1G. 40.—PART OF A LARGE TENXDOX IN TEANSVERSE SECTION,

@, arealar sheath of the tendon, with the fibres for the most part moning transversely, but
with two or three longitodinal bundles, b; §, lymphatic cleft in the sheath; immediately
over it a blood-wvesse] 15 seen cut across, and on the other side of the figure a small artery
is shown cut longitudinally ; e large septum of areolar tissue:; d, smaller septum ; ¢, 2till
smaller septum. The irregularly stellate Bodies are the tendon cells in section.

Fic. 41—TExXDox OF MOUSE'S TAIL, ETAINED WITH LOGWOOD : SHOWING CHAIXS
OF CELLS BETWEEN THE TENDON-BUNDLES., (170 diameters.)

F1G. 42.—TRAXSVERSE SECTION OF TENDON OF MOUSE'S TAIL, STAIXED.
(175 diameters.)

The fattened processes of the tendon-cells appear in section as lines, frequently coming off at
right angles from the body of the cell.
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tissue are conveyed. The interstices between the smallest bundles
are occupied by rows of connective-tissue corpuscles (fendon-cells),
which from hem-‘r squeezed up between three or more bundles become
flattened out in two or three directions. In transverse section the cells
appear somewhat stellate (figs. 40, 42), but when seen on the flat
they appear lamellar (fig. 41), and from this aspeet their general shape
is square or oblong. They lie, as before said, in rows between the
tendon-bundles, and the nuclei of adjacent cells are placed opposite

FiG. 43.~EIGHT CELLS FROM THE SAME TENDOX AS EEPRESENTED IN FIG. 41,
(425 diameters.)

The nuclel, with their numerons nueleoli, are coloured by the logwood. The dark lines on

the surface of the cells are the optieal zectionz of lamellar extensions directed towards or
away from the observer.

one another in pairs (fig. 43). The cell-spaces correspond in general
figure and arrangement to the cells which oceupy them (fig. 44).

Fic. 44, —CELL-SPACES OF TEXDON OF MOUSE'S TAIL, BROUGHT INTO VIEW BY
TREATMENT WITH XITRATE OF SILVEE. (175 diameters.)

Fibrous tissue forms the tendons and lizaments, and also certain
membranes, such as the dura mater, the fibrous pericardium, the fascise
of the limbs, the fibrons covering of certain organs, &e. It is found
wherever great strength combined with flexibility is concerned. It
receives a few blood-vessels, disposed longitudinally for the most part,
and contains many lymphatics. Tendons and ligaments also receive
nerve-fibres, which, in some eases, end in small localised ramifications
like the end-plates of musele, while others terminate in end-bulbs or in
simple Pacinian corpuscles.

Retiform or reticular tissue is a variety of connective tissue in
which the intercellular or ground substance has mostly disappeared or
is replaced by fluid, very few or no fibres having been developed in it ;
and these, when present, are enwrapped by the cells. The tissue is
composed almost entirely of the cells, which are ramified and united
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with one another into a network or sponge-work by their processes ;
in some cases, the cell-nuclei have disappeared (as at b, fig. 45).

F1G. 45 —~THIN SECTION FROM THE CORTICAL PART OF A LYMPHATIC GLAND,
MAGNIFIED,

A network of fine trabeenle formed by retiform tissme, from the meshes of which the
Iymph-corpuseles have been washed out, exeept at ¢, where they are left,

Lymphoid or adenoid tissue is retiform tissne in which the meshes
of the network are largely occupied by lymph-corpuscles. This is by
far the most common condition of a retiform tissue, and is met with in
the lymphatic glands and allied structures (see Lesson XXIL.), and also
in the tissue of the alimentary muecous membrane, and in some other
situations.

Basement membranes (membran® proprie) are homogeneous-look-
ing membranes, which are found forming the surface-layers of con-
nective-tissue expansions in many parts, especially where there is a
eovering of epithelium, as on mucous membranes, in secreting glands,
and elsewhere. They are generally formed of flattened connective-
tissue cells joined together to form a membrane ; but, in some cases,
they are evidently formed not of cells, but of condensed ground-
substance, and in others they are of an elastic nature.

Jelly-like connective tissue, although occurring largely in the em-
bryo, is found only in one situation in the adult—viz. forming the
vitreous humour of the eye. It seems to be composed entirely of soft
ground-substance, with cells scattered here and there through it, and
with very few fibres, or none at all. These several varieties of con-
nective tissue will be more fully deseribed in connection with the
organs where they occur.

Development of connective tissue. Connective tissue is always
developed in the mesoblast or mesoderm of the embryo. In those
parts of this layer which are to form connective tissue, the embryonic
eells become separated from one another by a muco-albuminous semi-
fluid intercellular substance (ground-substance), but the cells generally
remain connected by their processes. The connective-tissue fibres,



40 THE ESSENTIALS OF HISTOLOGY

both white and elastic, are deposited in this ground-substance, the
elastic substance usually in the form of granules (fig. 47, g), which

Fic., 46.—JELLY oF WharTox,

r, ramified cells intercommunicating by their branches ; I, & row of lymph-cells;
¥, fibres developing m the ground-substance,

subsequently become connected together into elastie fibres or laming,
as the case may be, the white fibres appearing at first in the form of
very fine bundles, which afterwards become gradually larger ; so that
in fibrous tissue the whole ground-substance is eventually pervaded by

Fig. 47.—DEVELOPMENT OF ELASTIC TISSUE BY DEPOSITION OF FINE
GEANULES.

g, fibres being formed of rows of ‘elastin® granules ; p, flat platelike expansion of
elastic substance formed by the fuzion of *elastin® grannles,

them, and the cells of the tissne become squeezed up into the intervals
between them. Defore any considerable development of fibres has
taken place, the embryonic connective tissue has a jelly-like appear-
ance ; in this form it oceurs in the umbilical cord, where it is known
as the jelly of Wharton (fig. 46).
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LESSON XI.
THE CONNECTIVE TISSUES (continued).

ARTICULAR CARTILAGE.

1. Cut two or three very thin tangential slices of the fresh eartilage of a joint,
mount them in saline solution and examine with a high power. Observe care-
fully the form and grouping of the cells. Look at the thin edge of the section
for spaces from which the cells have dropped out. Measure two or three
cells and their nuclei, and sketch one or two groups. Now replace the saline
solution by water and set the preparation aside for a little while. On again
examining it, many of the cartilage-cells will be found to have shrunk away
from their containing capsules.

2. Make other sections of the cartilage (1) from near the middle, (2) from
pear the edge. Mount in magenta solution, and when stained add dilute
glveerine and cement the cover-glass. In (2) look for branched cartilage-cells.
Draw one or two.

8. Make vertical sections of articular cartilage from a bone which has
been for several days in § per cent. chromic acid solution, and mount the
sections in Farrant. Sketch the arrangement of the cells in the different
layers.

4. Wash a fresh joint with distilled water; drop 1 per cent. nitrate of
silver solution over 1t; after ten minutes wash away the nitrate of silver
and expose in water to the light. When browned, cut thin sections from
the surface and mount in Farrant. The cells and cell-spaces show white in
the brown ground-substance. Draw,

Cartilage or gristle is a translucent bluish-white tissue, firm, and
at the same time elastic, and for the most part found in connection
with bones of the skeleton, most of which are in the embryvo at first
represented entirely by cartilage. Two chief varieties of cartilage are
distinguished. In the one, which is termed hyaline, the matrix or
ground-substance is clear, and free from obvious fibres; in the other,
which is termed fibro-cartilage, the matrix is everywhere pervaded by
connective-tissue fibres. When these are of the white variety, the
tissue is white fibro-cartilage ; when they are elastic fibres, it is yellow
or elastic fibro-cartilage.

Hyaline cartilage occurs principally in two situations—mnamely
(1) covering the ends of the bones in the joints, where it is known as
articular cartilage; and (2) forming the rib-cartilages, where it is
known as costal cartilage. It also forms the cartilages of the nose, the
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external auditory meatus, the larynx, and the windpipe ; in these places
it serves to maintain the shape and pateney of the orifices and tubes.
Articular cartilage. The cells of articular cartilage are mostly
scattered in groups of two or four throughout the matrix (fig. 48),
The latter is free from fibres, except at the extreme edge of the

F1G. 48 —ARTICULAR CARTILAGE FEOM HEAD OF METATARSAL BONE OF MAX
(osmic ACID PREPARATION). THE CELL-BODIES ENTIRELY FILL THE SPACES
I¥ THE MATEIX. (340 diameters.)

a, group of two cells ; & group of four cells ; & protoplasm of cell, with 7, fatty granules
n, nucleus,

cartilage, where the connective-tissne fibres from the synovial mem-
brane extend into it; and here also the cartilage-cells are often
branched, and offer transitions to the branched connective-tissue cor-
puscles of that membrane (transitional cartilage, fig. 49). By long
maceration, however, some observers have obtained evidence of a
fibrous structure even in the matrix of true hyaline cartilage. The
matrix immediately around the cartilage-cells is often marked off from
the rest by a concentric line or lines, this part being known as the
capsule of the cell. The cells are bluntly angular in form, the sides
opposite to one another in the groups being generally flattened. The
protoplasm is very clear, but it may contain droplets of fat; and with
a high power fine interlacing filaments and granules have been
observed in it (fig. 50). During life the protoplasm entirely fills the
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cavity or cell-space which it oceupies in the matrix; but after death,
and in consequence of the action of water and other agents, it tends to
shrink away from the capsule. The nucleus is round, and shows the
usual intranuclear network.

Fi1G. 49.—BoRDER OF ARTICULAR CARTILAGE SHOWING  F1G, 50.—A CARTILAGE-CELL

| TRANSITION OF CARTILAGE-CELLS INTO CONNECTIVE- IN THE LIVING STATE,
TISAUE CORPUSCLES OF SY¥OVIAL MEMBRANE. FroMm FROM THE SALAMAXNDER.
HEAD OF METATARSAL BONE, HUMAN. (About 340 Highly magnified.
diameters.)

@, ordinary cartilage.cells; b, b, with branching processes.

F16, 51.—VERTICAL SECTION OF ARTICULAR CARTILAGE COVERING THE LOWER
EXD OF THE TIBLA, HUMAN, (Magnified about 50 diameters,)

cells and cell-gronps flattened conformably with the surface; b, cell-groups irregularly
™ areanged ; e, cell.groups disposed pupenilcuiarly to the surfmce; o, layer of caleified
enrtilage ; ¢ bone.

In vertical section (fiz. 51) the deeper cell-groups (¢) are seen to be
arranged vertically to the surface, the more superficial ones (a) parallel
to the surface ; whilst in an intermediate zone the groups are irregn-
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larly disposed (b). In the deepest part of the cartilage, next the bone,
there is often a deposition of calcareous salts in the matrix (calcified
cartilage, d).

The disposition of the cells of cartilage in groups of two, four, and
g0 on, is apparently due to the fact that these groups have originated
from the division of a single cell first into two, and these again into
two, and so on (fig. 52). It would seem that the matrix is formed of

Fig. 52.—PLAY OF THE MULTIFLICATION OF CELLS OF CARTILAGE.

A, cell in itz eapsule; m, divided into two, each with a capsule; ¢, primary capsule disap-
]-ea.re--l. speondary capsules coherent with matrix j D, tertiary division ; E, nmda:r
capsules disappeared, tertiary coherent with matrix,

Fig. 58.—INYISION OF A CARTILAGE-CELL.

a-h, stages of divizion of a cell, az zeen in the living eartilage of the zalamander (the con-
nection of the nuclear filaments conld not be made out in the fresh condition), a, b, stel-
late phase ; ¢, d, cominencing separation of the nuclear filaments; the furthér stages of
separation are not represented ; e, filaments folly separated into two groups, and a septum
beginning to be formed betweesn them; £ septum completsd, seen to be double and con-
tinnons with capsules of daughter cells; ¢ A&, forther stages in the formation of the
daughter noclei.

successive portions, which are deposited around each cartilage-cell as the
go-called * capsules, each newly formed portion soon blending in its turn
with the previously formed matrix, whilst a new ecapsule is formed
within it. The division of the eartilace-cell, like that of other cells,
is accompanied by a process of karyomitosis.
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LESSON XIIL
- THE CONNECTIVE TISSUES (continued).

COSTAL CARTILAGE. FIBRO-CARTILAGE.

1. MakE transverse and tangeutial sections of a rib-cartilage, stain them with
magenta, and mount in dilute glycerine, cementing at once. Sketch a part of
a transverse section under a low power and a cell-group from one of the
tangential sections under a high power. Notice especially the arrangement
of the cells, somewhat concentrie near the surface but radial near the centre.
The costal cartilages are often ossified near the middle.

2. Make sections of the cartilage of the external ear. Mount in dilute
ﬂf:eﬁne faintly coloured with magenta. If from the ox, notice the very

ge reticulating elastic fibres in the matrix. Notice also the isolated
granules of elastin, and around the cartilage.cells the area of clear ground-
substance. Draw a small portion of the section.

3. Mount a section of the epiglottis in the same way. Notice the closer
network of much finer fibres.

4. Cut sections of white fibro-cartilage (intervertebral disk), and stain
them with dilute magenta. Mount in dilute glyeerine. Observe the wavy
fibres in the matrix and the cartilage-cells lving in clear areas often con-
centrically striated. Look for branched cartilage-cells. Sketch three or four
cells and the adjoining fibrous matrix.

Costal cartilage.—In the costal cartilages the matrix is not always
s0 clear as in the matrix of the joints, for it often happens that fibres

F16. 54.—SECTIOX OF RIB-CARTILAGE, SHOWING TWO CELL-GROUPS IN A
SOMEWHAT FIBROUS-LOOKING MATREIX.

become developed in it. The cells are generally larger and more an-
gular than those of articular cartilage, and collected into larger groups
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(fig. 54). Near the circumference, and under the perichondrium or
fibrous eovering of the cartilage, they are flattened and parallel to the
surface, but in the deeper parts they have a more irregular or a radi-
ated arrangement. They frequently contain fat. The cartilages of the
larynx and windpipe and of the nose resemble on the whole the costal
cartilages, but the study of them may be deferred until the organs
where they oceur are dealt with,

Elastic or yellow fibro-cartilage occurs in only a few situations.
These are, the cartilage of the external ear and that of the Eustachian
tube, the epiglottis and cartilages of Santorini of the larynx, and in
some animals, e.g. the ox, the upper third of the arytenoids. The
matrix is everywhere pervaded with well-defined branching fibres,
which unite with one another to form a close network (fig. 55). These

F1G. 6, —SECTION OF PART OF THE CAR-
TILAGE OF THE EPFIGLOTTIS,

g, cartilage-cell in clear area; b, granolar-

FiG. 55.—3ECTION OF THE ELASTIC CARTI- lu-.-h:ughmmrix near the middle of btel:e m;-m
: T = lage, the granular appearsnes ing due

LAGE oF THE EAR. (Highly maguified.) partly to the fine reticulum of elastic fibres,

partly to the presence of granuales of elastic
substance in the matrix ; ¢ clearer matrix
with longer fibres.

fibres resist the action of acetic acid, and are stained deeply by magenta;
they are evidently elastic fibres. In the ox they are very large, but
smaller in man, especially in the eartilage of the epiglottis (fig. 56).
They appear to be developed by the deposition of granules of elastin
in the matrix, which at first lie singly, but afterwards become joined to
form the fibres.

White fibro-cartilage is found wherever great strength combined
with a certain amount of rigidity is required: thus we frequently find
fibro-cartilage joining bones together, as in the case of the intervertebral
disks and other symphyses. Fibro-cartilage is frequently employed to
line grooves in which tendons run, and may also be found in the tendons
themselves. It is also employed to deepen cup-shaped articular sur-
faces ; and in the case of the interarticular cartilages, such as those
of the knee and lower jaw, to allow greater freedom of movement
whi'st diminishing the liability to dislocation. Under the miercscope
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white fibro-cartilage looks very like fibrous tissue, but its cells are car-
tilage-, not tendon-, cells (fig. 57). They are rounded or bluntly angular

F16. 57.—WHITE FIBRO-CAETILAGE FEOM AN INTERVERTEBRAL DISK, HUMAN.

(Highly magnified.)

The concentric lines around the cellz indieate the limits of deposit of gucceszsive capsules,
Ome of the cells has a forked process which extend: beyond the hyaline area surrounding
the cell, amongst the fibres of the genera! matrix,

and surrounded by a concentrically striated area of clear cartilage-
matrix. In some parts of the intervertebral disk many of the cells are
branched, and may be looked upon as transitional forms to connective-
tissue corpuscles.



48 THE ESSENTIALS OF HISTOLOGY

LESSON XIII.
BONE AND MARROW.

1. Ix thin sections of hard bone made by grinding, observe the Haversian
canals, lamell®, lacuns, canaliculi, &¢. Make a sketch first under a low and

afterwards under a high powenr.

2. With fine forceps strip off a thin shred from a bone which has been
decaleified in nitrie acid and afterwards kept for some time in dilute aleohol.
Mount the shred in water. Observe the fibrous structure of the lamelle.
Look for perforating fibres or the holes from which they have been dragged
out. Sketch a small piece of the thin edge of a lamella.

8. Stain with dilute magenta very thin sections of compact bone which
has been deealcified in chromie or picrie acid, and mount in dilute glycerine,
cementing at once. Look for fibres of Sharpey piercing the cireumferential
lamell®. The elastic perforating fibres are more darkly stained than the
others. Notice the stained nunclei of the bone-corpuseles in the lacune.
In the thinnest parts of the sections try to make out the blood-vessels and
other struetures in the Haversian canals.

4. Mount in Canada balsam sections of marrow (from a long bone) stained
with hematoxylin or borax-carmine.! Observe the fat-cells, the reticular
tissue supporting them, the proper marrow-cells in this tissue, &c.

5. Tease in saline solution some of the red marrow from the rib of a
recently killed animal. Observe and sketch the proper marrow-cells and
look for myeloplaxes and nucleated coloured blood-corpuseles. If examined
carefully, ameeboid movements may be detected in the latter and in the

marrow-cells.

Bone is a connective tissne in which the ground-substance is im-
pregnated with salts of lime, chiefly phosphate, these salte constituting
about two-thirds of the weight of the bone. When bones are macerated
this earthy matter prevents the putrefaction of the animal matter.
When bones are caleined they lose one-third of their weight, owing to
the destruction of the animal matter ; when steeped in acid the earthy
salts are dissolved and only the animal matter is left. This, like
areolar and fibrous tissue, is converted into gelatine by boiling.

Bony tissue is either compact or cancellated. Compaet bone is
dense like ivory; cancellated is spongy with obvious interstices. The
outer layers of all bones are compaet, and the inner part is generally
cancellated, but the shaft of a long bone is almost entirely made up of

! See Appendix.
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compact substance except along the centre, which is hollow and filled
with marrow. The interstices of cancellated bone are also occupied
by marrow. Externally bones are covered except at the joints by a
vascular fibrous membrane, the periosteum.

True bone is always made up of lamelle, and these again are com-
posed of fine fibres lying in a calcified ground-substance. Detween
the lamell® are branched cells, the bone-corpuscles, whieh lie in cell.
spaces or lacune. The ramified passages which contain the cell-pro-
cesses are termed canaliculi.

In cancellated bone the blood-vessels run in the interstices supported
by the marrow. In compact bone they are contained in little canals—
the Haversian canals—which everywhere pervade the bone. These
canals are about 005 mm. (;1; inch) in diameter, but some are
smaller, others larger than this, Their general direction is longitudinal,
i.e. parallel to the long axis of the bone, but they are constantly united
by transversely and obliquely running passages. In a section across

F16. 58.—TRANSVERSE SECTION OF A BONE (vL¥A). (Magnified 20 diameters.)

The openings of the Haversian canals are seen encireled by concentric lamelle. Other lamella
run parallel with the sarface {a).

the shaft of a long bone they are seen as small rounded or irregular

holes (fig, 58). When the section has been made by grinding, the

holes get filled up with air and débris, and they then look black by
E
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transmitted lizght, as do also the lacun® and eanalieuli (fig. 59). Most
of the lamell® in eompact bone are disposed coneentrically around the
Haversian canals ; they are known as the Haversian lamelle, and with

; ) "‘:' H'i . :

) i )
CERRT N

Fic. i9.—TRANSVERSE SECTION OF COMPACT TISSUE (oF HUMERUS). (Magnified
about 150 diameters.)

Thres of the Haversian cana's are zeen, with their coneentric rings; also the lacunme, with
the canalicull extending from them across the direction of the lamelle. The Haverzian
apertures had become filled with airand débris in grinding down the section, and therefore
appear black in the figure, which represents the object az viewed with transmicted light.

the ineluded eanal form what is known as a Haversian system. The
lacunse of a Haversian system communicate with one another and
with the Haversian eanal, but not as a rule with the lacun# of other
Haversian systems. The angular interstices between the Haversian
systems are generally oceupied by bony substance, which is fibrous but
not distinetly lamellar. Besides the lamell@ of the Haversian systems
there is a certain thickness of bone at the surface, immediately under-
neath the periostenm, which is composed of lamelle arranged parallel
with the surface; these arve the circumferential or periosteal lamelle
(fig. 58, a). They are pierced here and there by canals for blood-
vessels, which are proceeding from the periosteum to join the system
of Haversian eanals, and also by ecaleified bundles of white fibres and
by elastic fibres which may also be prolonged from the periosteum.
These are the perforating fibres of Sharpey (fig. 60).

The lamells of bone are fibrous in strueture. This may be seen in
shreds torn off from the superficial layers of a deealeified bone (fig.
61). The fibres often cross one another in adjacent lamells, and in
the Haversian systems they run in some lamell® coneentrically, in
others parallel with the Haversian canal. In shreds of lamelle which
have been peeled off from the surface the perforating fibres may some-
times be seen projecting from the surface of the shred, having been
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Fig. 60.—TRANSVERSE SECTION OF DECALUIFIED HUMAX TIBIA, FREOM XEAR THE
SURFACE OF THE SHAFT.

o, W, Haversian canals, with their systems of concentrie lamelle ; in all the rest of the figure
the Iamelle are circumferential; &, ordinary perforating fibres of Sharpey ; & o, elastic
perforating fibres.  Drawn under a power of about 160 diameters,

1 li‘m 61 —LAMELLE TORNX OFF FROM A DECALCIFIED HUMAX PARIETAL BOXE AT
¥ SOME DEPTH FROM THE SURFACE.

- &, lamellee, showing decnssating fibres ; B, b, thicker part, where several lamells are super-
) i e o perforating fibres : the fibrilts which compose them are not shown in the

«»  Apertures through which perforating fibres had passed are seen, especially in the
. lower part, a, a, of the figure. Magnitude as seen under a power of 200, but not drawn 1o

"
E2
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torn out of the deeper lamell® (fiz. 61 ¢, ¢). Where tendons or liga-
ments are inserted into bone, their bundles of white fibres are prolonged
into the bone as perforating fibres.

The lacunm are occupied by nucleated corpuscles, which send
branches along the eanalieuli.

The Haversian canals contain one or two blood-capillaries and
nervous filaments, besides a little connective tissue; and the larger
ones may also contain a few marrow-cells. There are also cleft-like
lymphatic spaces running parallel with the vessels and connected by
means of canaliculi with neighbouring lacuns in the osseous substance

(fig. 62).

Fic. 62 —SECTION OF A H.L_‘-'ERBIAE CANAL, SHOWING IT3 CONTENTS.
{Highly magnified.)

i, =mall grierial capillary veszel ; v, large venons capillary; n, pale nerve-fibres cut neross ;
i, cleft-like lymphatic vessel: one of the cells forming itz wall communicates by fine
bramrehes with the branches of a bone-corpuscie, The zubstance in which the vessels
n = connective tisane with ramified cellz © its finely granular appearance is probahbly duos
to the cross-section of fine fibrile. The canal iz surrounded by several concentric lamellse,

The periosteum, which is best studied in sections from a bone which
has been decaleified in chromie or picrie acid, is a fibrous memhbrane
composed of two layers, the inner of which contains many elastic
fibres. In the outer layer numerous blood-vessels ramify and send
from it branches to the Haversian canals of the bone. The periosteum
ministers to the nutrition of the bone, partly on account of the blood-
vessels it contains, partly, especially in young animals, on account of
the existence between it and the bone of a layer of osteoblasts or bone-
forming eells, a remainder of those which originally produced the bone.

The marrow of bone is of a yellow colour in the shafts of the long
bones, and is there largely composed of adipose tissue, but in the can-
cellated tissue it is red, the colour being partly due to the large amount
of blood in its vessels. This red marrow is chiefly ecomposed of round
nucleated eells—the marrow-cells (fiz. 63, ¢—i)—which resemble large
lymph-corpuscles, and, like these, are ameboid. There are also to be
seen mingled with them a number of corpuscles somewhat smaller in
size, but nucleated and ameboid, and of a reddish tint (fig. 63, j-f);
these are believed to be eells in process of development into coloured
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blood-corpuscles (hematoblasts). Lastly the marrow contains a certain
number of very large cells with multiple nuclei, the myeloplazes (fig.
68, a, b, ¢, d). These are especiall:; numerous wherever bone is
becnmmg absorbed. The marrow is very vascular, the capillaries and
veins being large and thin-walled ; indeed, according to some authorities,

b

o
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F16. 63.—CELLS OF THE RED MARROW OF THE GUINEA-PIG. (Highly magnified.)

a, o large cell, the nuclens of which appears to be partly divided into three by constrictions ;
b a eell the enlarged nuclens of which shows an appearance of being constricted into a
number of smaller nuclef ; ¢, & so-called giant-cell or myeloplaxe with many nuclei; d. a
smaller myeloplaxe with three nuelei ; ei, proper cells of the marrow ; j-f, various forms

of coloured nucleated cells, some in process of division,

the walls of the capillaries are imperfect, so that there is an open com-
munication between them and the interstices of the tissue, and in this
way it is supposed that the coloured blood-disks, which are believed to
be produced from the coloured nucleated cells of the marrow, may get

into the eirculation.
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LESSON XIV.
DEVELOPMENT OF BONE.

1. Movxst in Canada balsam a section of the lower jaw of a feetus which has
been stained in bulk with magenta or hematoxylin and embedded in paraffin.'
Find the part where the lower jaw-bone is becoming ossified, and carefully
study the appearances which 1t presents. The bone is prolonged in the formn
of osteogenic fibres which are covered with osteoblasts.

3, Intramembranons ossification may also be studied in the parietal bone
of a feetus which has been preserved in Miiller's fluid. A piece of the growing
edge is seraped free from its investing membranes and mounted in glyeerine
or Farrant.

3. Mount in Canada balsam seetions of a feetal limb which has been stained
with magenta. The bones will be found in different stages of ossification,
those of the digits being least developed. Make sketches illustrating the
three chief stages of endochondral ossification. Notice the peculiar ter-
minal essification of the third phalanx.

4, Make with a sharp scalpel a longitudinal section at the line of ossifiea-
tion in a more advaneed bone which has not been decaleified. These
sections will show the mode of progress of the caleification. The sections
can be mounted in Farrant’s solution.

Ll

True bone is essentially formed in all eases by an ossification of
connective tissue. Sometimes the bone is preceded by cartilage, which
first of all becomes caleified, and thisis then invaded, and for the most
part removed, by an embryonie tissue which re-deposits bony matter in
the interior of the eartilage, whilst at the same time layers of bone are
being formed outside underneath the periosteum. This is ntracar-
tilaginous or endochondral ossification. Sometimes the bone is not
preceded by cartilage, and then the only process which occurs is one
corresponding to the subperiosteal ossification of the former variety ;
the ossification is then known as intramembranous.

Ossification in Cartilage.—This may be described as ocenrring in
three stages. In the first stage the cells in the middle of the cartilage
become enlarged and arranged in rows radiating from the centre
(fig. 64), and fine granules of calecareous matter are deposited in the
matrix, Simultaneously with this the osteoblasts underneath the

! For the methods of staining and embedding 1 and 3, see Appendix, * Embedding
in Paraffin,’ .

-
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periostenm deposit a layer or layers of fibrous lamelle nupon the surface
of the cartilage, and these lamelle also become calcified (fig. 64, im).
As they are formed some of the osteoblasts (o) are included between
them and become bone-corpuscles,

hﬂ. MJ—SEGTIHK OF PHALANGEAL BOXE OF HUMAX FETUS, AT THE TIME OF
COMMENCING ossiFicaTioN. (Magnified about 75 diameters.)

The cartilage-cellz in the centre are enlarged and separated from one another by dark-looking
enlcified matrix: im, Inyer of bone deposited underneath the periosteum ; o, la; of
osteoblazts by which thiz laver haz been formed. Some of the osteoblasts are al [ EIm-
bedded in the new bone as lacunm. The cartilage-cells are becoming enlarged and fattened
and arranged in rows above and below the caleified centre. At the ends of the cartilago
the cells are small and the groups are irregularly arranged ; the fibrons periostenm is
not sharply marked off from the cartilage,

In the second stage some of the subperiosteal tissue eats its way
‘throngh the newly formed layer of bone and into the centre of the cal-
cified eartilage (fig. 65, ir). This is freely absorbed before it, so that
large spaces are produced which are filled with osteoblasts and contain
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numerous blood-vessels which have grown in at the same time. The
spaces are termed medullary spaces, and this second stage may be
termed the sfage of irruption.

DXNE OF THE LIMB-BONES OF
A FETAL CAT, AT A MORE
ADVANCED STAGE OF O=sIFI-
CATION THAN I= REPRE-
SEXTED IN FIlc. G4, AxXD
SOMEWHAT MORE HIGHLY
MAGXIFIED.

The ealeification of the cartilage-
matrix ha: advanced from the
centre, and is extending between
the pgroups of cartilage-cells
which are arranged in character-
istic rows. The sobperiosteal
bony deposit (im) has extended
pari passe with the caleification
of the cartilage-matrix. The
cartilage-cellz: in the prim
areole are mostly shrunken an
stellate ; in ome cases they have
dropped out of the space. At ir
and in two other places an irrup-
tlon of the subperiosteal tizsue,
composed of ramified cells with
osteoblasts and growing blood-
vesgele, has penetrated the sub-
periosteal bony erust, and has
begun to exeavate the secnndarr
areol® or medullary spaces; p,
fibrons layer of the periostenm ;
o, lnyer of osteoblasts, some of
them are embedded in the osseons
layer az bonecorpuzelez in la.
cunme ; M, blosl-vezzels oceupied
by bleod-corpuseles.  Bevond the
ling of ossific advanee the perios-
teum may be noticed to he dis-
tinctly incarved. This incurva-
tion is gradually moved on, the
cartilage expanding behind ¢
until the head of the bone iz
reachied, when it formes the peri-
ozteal noteh or groove represented
in fig. 66, p. 57.

In the third stage of endochondral ossification there is a gradual
advance of the ossification towards the extremities of the cartilage,
and at the same time a gradual deposition of fresh bony lamell® and
spicules on the walls of the medullary spaces, and on the surface of
the new bone under the periostenm. The advance into the cartilage
always takes place by a repetition of the same changes, the cartilage-
cells first enlarging and becoming arranged in rows, the matrix
between the rows becoming calcified, and then the caleified cartilage
becoming excavated from behind by the osteoblastic tissue so as to form
new medullary spaces (fig. 67). The walls of these are at first formed
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only by remains of the calcified cartilage-matrix (fig. 67, ¢), but they
soon become thickened by lamelle of fibrous bone (5) which are

Fic., 66, —LoXGITUDINAL SEC-
TION THEOUGH THE UPPER
HALF OF THE DECALCIFIED
HUMERUS OF A FEETAL SHEEP,
AS SEEN UNDER A MAGNIFY-
I¥G POWER OF ARBOUT 30
DIAMETERS

fe, the part of the shaft which waz
primarily ossified in cartilage;
what remain: of the primary
bone iz represented as dark, en-
veloped by the clear secondary
deposit. The areols of the bone
are occupied by embryonic mar.
row with osteoblasts, and blood-
weszele variously cub, represented
as dark lines, COne long straight
vessel (be) pazses in advance of
the line of ossification far into
the cartilaginous head, most of
the others loop round close to the
cartilage. At one or two places
in the older partz of the bone
elongated groups of cartilage-
cells () may still be zeen, which
bave ezcaped abzorption. ém, the
part of the bone that has been
pssified 1n membrane, that is to
gay, in the ozteoblastic tissue
under the periosteum. It is well
marked off from the central por-
tion, and iz bounded, peripherally,
by a jagged edge, the projections
of which are indistinctly =een to
e prolonged by bunches of osteo-
genic fibres, A row of osteoblasts
covers the superficial layer of the
bone. The subperiosteal layer is
prolonged above into the thicken-
ing (p), which encroachez upon
the cartilage of the head of the
bone, and in which are seenm,
amongst nomerons osteoblnsis
and a few blood-vessels, the
straight longitudinal oeteogenic
fibres {or), and some other fibres
{ pr) croszing them, and perhaps
representing fibres of Sharpey.
The caleareons salts having been
remowed by an acid, the granular
ossific deposit passing up between
the rows of cartilage-cells i= not
geen in this specimen ; it would
hawve extended ns far as a line
joining the marks x x, Observe
the gencral tendency of the osze-
ous trabwecula: and the vascular
channels between them to radiate
from the original centre of oz=ifi-
cation. Thiz iz found to prevail
more or less in all bones when
they are first formed, although
the direction of the trabecule
may afterwarila hecome modified
in relation with varving physio-
logieal conditions, and especially
a2 the result of pressure in dif-
ferent directions.

deposited by the osteoblasts, and between which bone-corpuscles
become included, as in the case of the subperiosteal bone. The latter
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advances pari passu with the endochondral caleification, but beyond
this the uncalcified cartilage grows both in length and breadth, so that
the ossification is always advancing into larger and larger portions of
cartilage ; hence the endochondral bone as it forms assumes the shape
of an hour-glass, the cylindrical shape of the whole bone being main-
tained by additions of periosteal bone to the outside (see fig. 66). The

Fic. 67.—PART oF A vLONGI-
TUDIXAL SECTION OF THE
DEVELOPING FEMUE OF THE
BABBIT. [(Drawn under a
magnifving power of 350
diameters, )

o, rowe of fattened cartilage-cella:
b greatly  enlarged  cartiiage-
cells glose to the advancing bone,
the matrix between 5 partly
caleiffed ; ¢, o, already formed
bone, the ozeous  trabeculs
being covered with osteoblasts
(e} except here and there,
where an osteoclast () is seen,
erpiling parts of the trabecule;
. A cartilage-cells which bhawve
become shrunken and irregnlar
in shape. From the middie of®
the figure downwards the dark
trabeenln, which are formed of
caleified cartilage-matrix, are be-
coming covered with secondary
vsseons  substance deposited by
the osteohlasts. The wazcular
loops at the extreme limit of the
bone are well shown, az well as
the abrupt disappearance of the

cartilage-cells.

absorption of the ealcified cartilage-matrix appears to be effected, as is
the case with absorption of bony matter wherever it oceurs, by large
multinueleated cells (fig. 67, f, /) which are termed osteoclasts. They
are the same as the myeloplaxes of the marrow.

The bone which is first formed is more reticular and less regularly
lamellar than that of the adult, and contains no Haversian systems.
The regular lamelle are not deposited until some little time after birth,
and their deposition is generally preceded by a considerable amount of
absorption. It is about this time also that the medullary canal of the
long bones is formed by the absorption of the bony tissue which
originally occupies the centre of the shaft.
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After a time the cartilage in one or both ends of the long bones begins
to ossify independently, and the epiphyses are formed. These are not
joined to the shaft until the growth of the bone is completed. Growth
takes place in length by an expansion of the cartilage (infermediate car-
tilage) which intervenes between the shaft and the epiphyses, and by the
gradual extension of the ossification into it ; in widil entirely by the
deposition of fresh bony layers under the periostenm. In the terminal
phalanges of the digits the ossification starts, not from the middle of
the cartilage, but from its distal extremity.

For the regeneration of portions of bone which have been removed
by disease or operation it is essential that the periosteum be left.

Fig. 68 —PART OF THE GROWING EDGE OF THE DEVELOPING PARIETAL BOSE
UF A FETAL CAT, 1§ INCH LOXG.

#p, bony spicules, with some of the osteoblasts embedded in them, producing the lacunme ; of,
osteogenic fibres prolonging the gpicules, with osteoblasts (o ) between them and applied
to them.

Intramembranous ossification. In this variety of ossification, the
bone is not preceded by cartilage at all, and therefore no endochon-
dral bone is formed, but the calcification oceurs in a sort of embryonic
fibrous tissue which eontains numerous osteoblasts and blood-vessels
(fig. 68). The fibres of this tissue (osteogenie fibres), which, like those
of fibrous tissne, are collected into small bundles, become enclosed in
a caleareous matrix ; and as the fibres grow, the caleification extends
further and further, so that bony spieules are formed, which, as they
become thickened, run together to form reticular layers, leaving spaces
filled with osteoblasts around the blood-vessels. The osteogenic
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LESSONS XV. axp XVL
STRUCTURE OF MUSCLE.

LESSON XV.

1. TakE a shred of musele from a recently killed mammal, and on a dry slide
carefully separate long pieces of muscular fibre (single fibres if possible) and
stretch them out, keeping them moist during the process by breathing on the
glide. Put a drop of serum on the cover-glass before placing this over the
preparation. Study first with a low, then with a high power. Sketch all the
appearances to be seen in a small piece of a fibre, focussing carefully the most
guperficial layers. Notice the oval nuclei immediately under the sarcolemma.
Then allow a little dilute acetic acid to run under the cover-glass and watch
its effect.

2. Prepare some fibres of frog's musele in the same way, but mount in
salt solution instead of sernm. Notice the muscular substance shrinking
away here and there from the sarcolemma, which then becomes distinetly
visible, Sketch a piece of sarcolemma bridging across an interval thus pro-

duced.

3. Mount in Farrant transverse sections of fresh musele which have been
ent whilst frozen, and at once placed in 1 per cent. nitrate of silver solution.
Take care to prevent the cover-glass from pressing on the sections. Examine
first with a low and then with a high power. Sketch the appearances which
are seen.

In each of the above preparations measure the diameter of some of the
fibres.

LESSON XVI.

1. Cut off the head of a water-beetle and bisect the trunk with scissors so as
to expose the interior. Notice two kinds of muscular tissue, the one belonging
to the legs grevish in colour, the other attached to the wings yellowish.
Preparations of both kinds of musele are to be made in the same way as living
mammalian muscle (see previous Lesson), but they are to be mounted either
without the addition of any fluid or in a drop of the inseet’s blood. In both
preparations the dark-looking air-tubes or trache® form prominent objects
ramifying amongst the fibres. Observe the structure of the two kinds of
muscle, noting especially the fine fibrils of the wing muscles and the muscle-
rods in the large fibres of the leg muscles. If the preparation is made quickly,
waves of contraction will probably be observed passing along the last-named
fibres.

The remainder of the water-beetle may be put into spirit (pinned upon a
ecork so that the muscles are well stretched) and preparations made on a
future day after the manner described in the next preparation.

2. Place in logwood a small shred of mammalian muscular tissue which
has been stretched upon a cork and hardened in aleohol. When it is deeply
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stained, wash it in water and with needles break the fibres np in Farrant's
solution into as fine fibrils as possible. Cover and examine with a high
power.

8. Tear off a small shred of the muscular coat of a piece of intestine which
has been from 24 to 48 hours in (} per cent.) bichromate of potash solution.
Hold the shred with forceps in a drop of water and fray it out with a needle.
In this process many cells will be set free and can be seen with a low power.
The preparation may then be covered and examined with a high power.
Sketch one of the cells. Then allow dilute logwood to pass under the cover-
glass and lastly a drop of glycerine. Sketch another cell after staining.
Measure two or three cells and their nuclei.

Voluntary muscle is composed of long eylindrical fibres, measuring
on an average about y}g inech in diameter in mammalian museles, but
having a length of an inch or more. Each fibre has an elastic sheath,
the sarcolemma, which encloses the contractile substance. The sarco-
lemma is seldom distinet, unless the contained substance becomes
broken (fig. 69).

Fic., 69.—SARcoOLEMMA Fic. 70. — MuvscvLar

OF MAMMALIAN MUS=-
CLE, HIGHLY MAGNI-
FIEIDD.

The fibre iz represented at

& place where the mus-
enlar substance has be-
come ruptured and has
shrunk away, leaving the
sarcolemma (with a
nuclens adhering to it)
clear. The fibre had been
treated with serum acida-
lated with acetic acld.

FIERE OF A MAMMAL
EXAMINED FREsSH IN
SERUM, HIGHLY MAG-
NIFIED, THE SURFACE
0OF THE FIBRE BEING
ACCURATELY Fi-
CUSSED.

The nueclei are seen on the

flat at the surface of the
fibre, and in profile at
the edges.

The contractile substance of the fibre is characterised by the alter-
nate dark and light stripes which run across the length of the fibre ;
hence the name, cross-striated or striped muscle. On focussing, it
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can be seen that the stripes pass through the whole thickness of the
fibre ; they may therefore be looked upon as representing alternate
disks of dark and light substance. If the surface be very carefully
focussed, double rows of granules are seen lying in or at the bounda-
ries of the light streaks, and very fine longitudinal lines may, with a
good microscope, be detected running through the dark streak, and
uniting the minute granules (fig. 70). These fine lines, with their
enlarged extremities the granules, are known as muscle-rods ; they are
more conspicuous in the muscles of insects.

Fic. 72.—DnaGrAMMA-
TIC REFRESENTATION
OF A MUSCLE-CASE.

oh, musele-prism, consist-

ingof a bundle of muscle-
rods ; ds, Huid substance.

Fi1a. 71 —ForTION OF A MEDIUM-
BIZED HUMAN MUSCULAR FIBRE,
BHOWIRG THE INTERMEIMATE
LIKE MEXTIOXED 1IN THe TEXT,

If instead of foeussing the surface of the fibre it be observed in its depth,
a different appearance is frequently visible, namely a fine dotted line bisecting
each clear stripe (fig. 71); but this appearance is probably due to an optieal
effect caused by the light being transmitted between disks of different
refrangibility.
The fine line bisecting the clear stripe is, however, taken by many histolo-
18ts to represent a definite structure, and is often known as Krause's mem-
e, having been described by Krause as connected with the sarcolemma and
dividing the musele-fibre into so many flat compartnients. Krause further de-
scribed these compartments as divided longitudinally by fine membranes, so
that the muscle-substance may, according to him, be regarded as composed of
little eylindrical * cases* (fiz. 72) each containing in the centre a portion of the
dark disk, and, above and below this, portions of the light disks (which are
fluid according to this author).!

! For other views regarding the strueture of striated muscular fibre, the student
is referred to Quain's Anatomy, 9th edition, vol. ii. pp. 127 to 120,
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Besides the sarcolemma and striated substance, a musecular fibre also
exhibits a number of oval nuelei which have the usual reticular strueture
of cell-nuclei. Sometimes there is a little granular substance (proto-
plasm) at each pole of the nuclens. In mammalian muscle the nuclel
lie immediately under the sarcolemma (figs. 69, 70}, except in certain
fibres, e.g. those which compose the red museles of some animals, such
as the hare and rabbit, and which ocenr scattered amongst the ordinary
fibres in mammalia generally. In these the nuclei are distributed
through the thickmess of the fibre, and this is also the case in all the
muscular fibres of the frog.

The transverse section of a muscle shows the fibres to be nearly
eylindrical in figure. Between the fibres there is a certain amount of
areolar tissue, which serves to support the blood-vessels and also unites
them into faseieuli; the fasciculi are again united together by a larger
amount of this intramuscular connective tissue.

On examining the transverse section of a fibre with a high power,
it is seen to be subdivided everywhere into small angular fields, the
areas of Cohnheim. These probably represent sections of the longi-
tudinal fibrils into which a muscular fibre splits after death, or after
being hardened in certain reagents, e.q. alecohol, ehromic acid, or osmie
acid.

Fi1c. 78.—SECTION OF A MUSCULAR FIBRE
SHOWING AREAS oF COHNHEIM.

Fig. 74 —Livi®G MUSCLE OF WATER-
BEETLE (DYTISCUS MARGINALIS).
( Highly magnified.)

5, sarcolemma ; a, dim stripe: b bright
stripe; ¢, row of dots in bright stripe,
which seem to be the enlarged ends of
rod-shaped particles, d.

In the muscles of insects the stripes are relatively broad, and their
structure can be more readily seen than in mammals. In the living
fibres from the muscles of the legs, the appearance of fine longitudinal
lines traversing the dark stripes, and terminating within the light
stripes in rows of dots, is very obvious. When the fibres contraet, the
light stripes are seen, as the fibre shortens and thickens, to become
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dark, an apparent reversal being thereby produced in the strim. This
reversal is due to the enlargement of the rows of dark dots, and the
formation by their juxtaposition and blending of dark disks, whilst the
muscular substance between these disks has by contrast a bright
appearance.

The wing-muscles of insects are easily broken up into very fine
fibres or fibrils, which also show alternate dark and light strie. The
number and relative thickness of these differ, however, considerably,
according to the amount of stretching of the fibres (fig. 75). Muscle-
rods are not seen in these fibres,

B

momomom

Fig. 75.—FIBRES OF THE WING-MUSCLES OF AN INSECT,

The fibres are in differént conditions of extension, from A least extended, to D most ex-
tended. ¢ e, chief substance of the fibre ; m, m, intermediate lines or disks: the light
bands, be, on either gide of these only come to view when the fibre is suMiclently stretched
(C); with further extension (D), the middle of the dark band appears lighter, A.

In museular tissne which has been hardened in aleohol and eertain
other reagents, the structural appearances are a good deal altered from
those of the living muscle, although the eross-striw are still very obvious.
There is also a considerable tendency for the fibres to split up longi-
tudinally into fibrils, and by some authorities the finest of such fibrils
are regarded as the ultimate elements of the fibre, Certain other
reagents, such as dilute hydrochloric acid, cause a transverse splitting
of the fibres into disks, and these effects of reagents led Bowman to form
the opinion that the museular substance may be in reality composed of
minute prismatic particles set side by side in rows or planes to form
the disks, and adhering end to end longitudinally to form the fibrils.
To these constituent particles of the muscular substance he gave the
name of ¢ sarcous elements.’

When living muscular fibres are examined by polarised light, the
whole of the muscular substance exeept the musecle-rods is seen to be
doubly refracting, looking bright in the dark field produced by crossing
the axes of the Nichol's prisms. Contracted musele and dead muscle
show, however, alternate bands of dark and light under those cireum-
stances.

Ending of muscle in tendon.—A small tendon-bundle passes to

F
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each muscular fibre and becomes firmly united with the sarcolemma,
which extends over the end of the fibre (fig. 76). Further, the areolar
tissue between the tendon-bundles is continuous with that which lies
between the museular fibres, so that the connection of a muscle to its

tendon is very firm.

Fic. 76 —TERMINATION OF A MUS-
CULAR FIBRE IX TEXDOX.

m, sarcolemma ; & the s:ame membrane
pazsing over the end of the fibre; p,
extremity of muscalar substance, ¢
retracted from the lower end of the
sarcolemma-tube: ¢ tendon-bnndle
pazsing to be fixed to the sarcolemma,
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Fig. 77.—CAPILLARY VESSELS OF
MUSCLE.

Bilood-vessels of musele.—The capillaries of the muscular tissue are
very numerous, They run, for the most part, longitudinally, with
transverse branches, so as to form long oblong meshes (fig. 77). In
the red muscles of the rabbit and hare, the transverse capillaries have

small dilatations upon them.
sarcolemma.

No blood-vessels ever penetrate the

Lymphatic vessels, although present in the connective-tissue sheath
(perimysium) of a musele, do not penetrate between its component

fibres.

The nerves of voluntary museles pierce the sarcolermma and ter-
minate in a ramified expansion known as an end-plafe (see Lesson

XIX.).
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Voluntary museunlar fibres are developed from embryonic cells of
the mesoderm, which become elongated, and the nuclei of which become
multiplied, so as to produce long multi-nucleated fusiform or cylindrical
fibres. These become cross-striated at first along one side, the change
gradually extending around the fibre and also towards the centre;
but the middle of the fibre, to which the nuclei are at first confined,
remains for some time unaltered (fig. 78). Eventunally the change in
structure extends to this also, and the nuclei pass gradually to occupy
their ordinary position under the sarcolemma, which by this time has
become formed.

—lnt«ﬁﬂ

Fic. 78.—DEvELOPING

MUSCULAR FIEBRE,
FEOM FETUS oF 2
MONTHS.

P central protoplasm with
soveral muelei, n, scat.
tered in it & colnmen-
cing sarcolemma, with
strinted mmscular sab-
stance developing im-
mediately beneath it.

Fi16. 79.—~MUSCULAR FIBRE-CELLS FROM THE MUSCU-
LAR COAT OF THE SMALL INTESTINE, HIGHLY MAG-
XIFIED,

A. A complete cell, showing the noclens with intra-nnelear
network, and the lopgitudinal fbrillation of the cell-sub-
stance, with finely vacuolated protoplasm between the fbrils.
B. A cell broken in the process of isolation ; the delicate
ﬂﬂln{lﬂg membrane projects at the broken end a little
beyond the substance of the cell.

Involuntary or plain muscular tissue is composed of long, some-
what flattened, fusiform cells (fig. 79), which vary much in length, but

are usually not more than ;}; inch long. Each cell has an oval or
F2
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rod-shaped nucleus, which shows the usual intra-nueclear network and
commonly one or two nucleoli. The cell-substance is longitudinally
striated, but does not exhibit ¢ross-strise like those of voluntary musele.
There appears to be a delicate sheath to each cell. There is a little
intercellular cementing substance uniting the cells together, and which
can be stained by nitrate of silver. The fibres are collected into fas-
ciculi.

Plain museunlar tissue is found chiefly in the walls of hollow viscera ;
thus it forms the muscular coat of the whole of the alimentary canal
below the esophagus, and occurs abundantly in the musecular coat of
that tube also, although it is here intermixed with eross-striated
musele ; it is found also in the mucous membrane of the alimentary
eanal ; in the trachea and its ramifications; in the urinary bladder
and ureters; in the uterus, Fallopian tubes, and ovary; in the pro-
state, the spleen, and musele of Miller in the orbit, and in the ciliary
musecle, and iris. The walls of gland-duets also contain it, and the
middle coat of the arteries, veins, and lymphatics is largely composed
of this tissue. It occurs also in the skin, both in the secreting part of
the sweat-glands, and in small bundles attached to the hair-follicles ;
in the serotum it is found abundantly in the subecutaneous tissue
(dartos).

The muscular tissue of the heart constitutes a special variety of
involuntary museular tissue (cardiac), and will be described along with
that organ.



LESSON XVII.
STRUCTURE OF NERVE-FIBRES.

1. TEasE a piece of fresh nerve in saline solution, injuring the fibres as little
and obtaining them as long and straight as possible, Study the medullated
fibres, carefully noticing all the structures that are visible—viz., nodes of
Ranvier, nuclei of primitive sheath, double contour of medullary sheath,
medullary segments, &¢. Measure the diameter of half a dozen fibres. Draw
a short length of a fibre very exactly.

2. Pr:gare a piece of the sympathetic nerve in the same way. Measure
and sketch as before.

8. Separate (in dilute glycerine or Farrant) into its fibres a small piece of
nerve that has been twenty-four hours in § per cent. osmie acid. The nerve
should have been moderately stretched on a piece of cork by means of pins
before being placed in the acid. Keep the fibres as straight as possible and
only touch them near their ends with the needles. Sketch two portions of a
fibre under a high power, one showing a node of Ranvier and the other a
nuecleus of the primitive sheath. Look for fibres of Remak. Measure the
length of the nerve-segments between the nodes of Ranvier.

4, Mount in Canada balsam sections of a nerve which has been hardened
in pierie acid and stained with picro-carmine. The nerve should have been
stretched out before being placed in the hardening solution. Examine the
sections first with a low and afterwards with a high power. Notice the
lamellar structure of the perineurinm, the varying size of the nerve-fibres,
the axis cylinder in the centre of each fibre, &c. Measure the diameter of
five or six fibres, and sketch a small portion of one of the sections.

Nerve-fibres are of two kinds, medullated and non-medullated. The
cerebro-spinal nerves and the white matter of the nerve-centres are
composed of medullated fibres; the sympathetic and its branches is
chiefly made up of non-medullated.

The medullated or white fibres are characterised, as their name
implies, by the presence of the so-called medullary sheath or white
substance., This is a layer of soft substance, chiefly of a fatty nature,
which encircles the essential part of a nerve-fibre, viz. the axis-cylinder.
Outside the medullary sheath is a delicate but tough homogeneous
membrane, the primitive sheath or nucleated sheath of Schwann, but



70 THE ESSENTIALS OF HISTOLOGY

this is not present in all medullated fibres, being absent in tnose which
are within the nerve-centres.
The medullary sheath is composed of a highly refracting fatty

F‘[ﬂF EU.—“.HITE OF MEDULLATED
NERVE - FIBRES, SHOWING THE
BINUOUS OUTLINE AND IDMUBLE
COXTOURS,

F1a. 8l.—PorTioNs OF TWO XERVE-FIBRES
STAINED WITH OSMIC ACID {FROM A
YOUXG RABEBIT). (425 diameters.)

i, B. Nodez of Ranwvier, with axis-cvlinder
paszing through. o, primitive sheath of
the nerve. o opposite the midde of the
gegment, indicates the nuclens and proto-
plasm lying between the primitive sheath
and the meduallary sheath. In A the nodes
are wider, and the interzegmental substance
more apparent than in B.

material, which gives a characteristic dark contour and tubular appear-.
ance to the nerve-fibres. It affords a continuous investment to the
axis-cylinder, except that it is interrupted at regular intervals in the
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F16. 82.—A SMALL PART OF A MEDUL-
LATED FIBRE; HIGHLY MAGXNIFIED:

The fibre looks in optical section like & tube—
hence the term tubular, formerly applied to
these fibres, Two partial breaches of con-
tinnity are zeen in the medullary sheath,
which at these places exhibitz a tendeney to
split into lamine, The primitive sheath is
here and there apparent oatside the mednl-
lary zheath, and the delicate strim which
are ﬁsihl_e in the middle of the fhee pro=
bably indicate the fbrillated axiz-cylinder.

Fi6. 84.—Two0 POETIONS OF MEDULLATED
NERVE- F'I.BHEB.,. AFTER TEEATMENRT
WITH OSMIC ACID, SHOWING THE AXIE
CYLINDER, AND THE MEDULLAEY AND

FEIMATIVE SHEATHS.
A. Node of Ranvier. B. Middle of an inter-

node with nocleus. ¢ axis-cylinder. pro-
jecting ;: p, primitive sheath, within which
the medullary sheath, which is stained dark
by the osmic acid, is somewhat retracted.

course of the peri-
pheral nerve-fibres,
the axis-cylinder at
these places being
encompassed only by
the primitive sheath.
Hence the primitive
sheath appears at
these spots to pro-
duce a constriction
in the nerve-fibre,
and the interruptions
of the medullary
sheath are accord-
ingly known as the
constrictionsor nodes
of BRanvier (fig. 81,
R, R; fig. 83, L), the
term nodes being ap-
plied from the resem-
blance which they
bear to the nodes
of a bamboo. The
length of nerve be-
tween two successive
nodes may be termed
an internode ; in the
middle of each inter-
node is one of the
nuclei of Schwann's
sheath, Besides
these interruptions
the medullary sheath
shows a variable
number of oblique
clefts (fig. 83) which
subdivide it into
irregular  portions,
which have been
termed medullary
seqments, but there
is reason to believe
that the clefts are
artificially produced.
Osmic aeid stains the

Fic. 8. — NERVE- medqllary sheath
STAINED &

WITH OSMIC ACTD. hlﬂﬂk.



72 THE ESSENTIALS OF HISTOLOGY
®
The axis-cylinder, which runs along the middle of the nerve-fibre,

is a soft transparent thread which is continuous from end to end of

the nerve.
On account of the peculiar refractive power of the medullary sheath

Fic. 85 — Axis-
m’LIﬂIFEIi, HIGHLY
JIAGNIFII':I),. SHOW =
ING THE FIBRILS
COMPOSING IT.

Fi1G. R7T.—A SMALL EUNDLE OF

Fio, .~ Pormiox o mug  NERVETIES vhox mug
NETWORK OF FIBRES OF 3 ' 7 -

EEMAK FROM THE PXEUMO- The hlu:it':lo is“_ciltnhnﬁ@.cd of pale
- . nerve-fibres, & exception
GASTRIC OF THE DG, of the fibre m, m. which &5 en.

fi, nuclens; p, protoplasm sur- ciosed here and there by a thin
rounding it ; & striation causzed mednllary sheath : 5, n, nuclef
by fibrilz, of pale fibres,

it is difficult to see the axis-cylinder in the fresh nerve except at the
nodes, where it may be observed stretching across the interruptions in
the medullary sheath, and it may also sometimes be seen projecting
from a broken end of a nerve-fibre. It is longitudinally striated, being
really made up of exceedingly fine fibrils (ultimate fibrils, fig. 85),
which are darkly stained by chloride of gold. Staining with nitrate
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of silver produces a curious transversely striated appearance in the axis-
eylinder, but it is not known if this indicates a pre-existent structure.

Intermingled with the medullated fibres there may always, even in
the cerebro-spinal nerves, be found a certain number of pale fibres devoid
of the dark double contour which is characteristic of the presence of
a medullary sheath. There are the non-medullated fibres, also called,
after their discoverer, fibres of Remak (fig. 86). They frequently branch,
which the medullated fibres never do except near their termination,
and they are beset with numerous nuclei which perhaps belong to a
delicate sheath. The sympathetic nerve is in many animals chiefly
made up of fibres of this nature, but in some animals, on the other
hand, most of the fibres of the sympathetic possess some small amount
of medullary sheath (fig. 87).

Fig. 88.—SECTION OF THE SAPHEXOUS XERVE (HUMAX), MADE AFTER BEING
BTAINED IN OSMIC ACID AND SUBSEQUENTLY HARDENED IN ALCOHOL.
{Drawn as seen under a very low magnifving power. )

ep, epinenrium, or general sheath of the nerve, consisting of connective=tizsue bundles of
variable size separated by claft-like areolm, which appear as & network of clear lines with
bere and there fat-cells and blood-vessels @ 7, f, funiculi enclosed in their lamellated
connective.tizsne sheaths (perinenrinm, p); end, interior of funienlus, showing the cut
ends of the medullated nerve-fibres, which are embedded in the connective tissue within
the funiculos (endoneurinm ). The fat-cells and the nerve-fibres are darkly stained by the
osmic acid, but the connective tissne of the nerve is only slightly stained.

Structure of the nerve-trunks.—In their course through the body
the nerve-fibres are gathered up into bundles or funiculi, and the
funiculi may again be united together to form the nerves which we
meet with in dissection. The connective tissue which unites the



74 THE ESSENTIALS OF HISTOLOGY

funiculi and invests the whole nerve, connecting it to neighbouring
parts and conveying to it blood-vessels, lymphatics, and even nerve-
fibres destined for its coats, is termed the epineurium (fig. 88, ep).
That which ensheaths the funiculi is known as the perinewrium (fig.
88, per). It has a distinetly lamellar structure (fig. 89, p), the lamelle

Fig. 80.—PART OF A SECTION OF OXE OF THE FUXICULI OF THE SCIATIC XERVE
oF MAX. (Magnified.)

P, perinenrinm, conzisting of a number of closely arranged lamellse. Ew, processes from the
perinenrinm, passing into the interior of the funiculuz, and becoming continuons with the
endonenrium, or delicate connective tissue between the nerve-fibres, The connective-
tizsue fibrils of the endonenrinm are seen cut across as fine points, often appearing to en-
sheath the nerve-fibres with o cirele of minute dots (fibril-sheath of Eey and HRetzius).
Numerons nuclei of connective-tissne cells are embedded in the endoneurinm ; v, section
of a blood-vessal.

being composed of connective tissue and covered on both surfaces by
flattened epithelioid cells (fig. 90). Between the lamelle are clefts for
the conveyance of lymph to the lymphatics of the epineurium. The
delicate connective tissue which lies between the nerve-fibres of the
funiculus is the endonewrium (fig. 88, end ; fig. 89, En), It assists in

Fic. 9. — NERVE-FUXICULUS
STAINED) WITH NITRATE OF SIL-
TI-_'R, SHOWING THE OUTLINES OF
EPITHELIOID CELLS OF THE
PERINEURIUAL,

The dark crosses on the nerve-fibres at
the nodes of Ranvier are doe to the
staining of the axis-cylinder and of
& band of intercellular substance
which enecirclez the axis-cylinder at
the node (comstricting band of Ran.
vier).

supporting the longitudinally arranged meshwork of blood-eapillaries,
and its interstices communicate with the lymphatic clefts of the
perineurinm.

The nerve-trunks themselves receive nerve-fibres (nervt nervorum)
which ramify chiefly in the epineurium and terminate in this in end-
bulbs.
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LESSON XVIIL
STRUCTURE OF NERVE-CELLS.

1. TeasE in Farrant's solution or in dilute glycerine a small piece of a spinal
ganglion that has been preserved with osmic aecid. Notice the spheroidal
ganglion-cells ; their large nuelei and distinet nucleoli. Look for cells which
still retain the axis-cylinder process and for T-shaped junctions of nerve-
fibres with this.

2. Prepare a piece of sympathetic ganglion in the same way. Cells may
be found with three or more axis-cylinder processes, If from a rabbit observe
that the cells are bi-nucleated.

3. Mount stained sections of ganglia in Canada balsam. These will serve
to show the arrangement of the cells and fibres in a ganglion and the
nucleated sheaths around the nerve-cells.

4. Tease out a portion of the grey matter from a piece of spinal cord that
has been a day or two in dilute chromie acid (J; per cent.). Before covering,
look for the nerve-cells with a low power, and if possible get out one or two
clear of the swrrounding substance. Mount in water with a thick hair under
the cover-glass. Notice the large branching cells some with a mass of pig-
ment near the nuclens. Observe the fibrillation of the cell-processes. Notice
also the reticular character of the tissue in which the cells are embedded.
Many axis-cylinders will be seen in this preparation deprived wholly or
Eﬂrtiﬂ-ﬂy of their medullary sheath, and their fibrillar structure can then also

e well seen. Carefully sketeh these appearances. To keep this preparation
run very dilute logwood solution or osmic acid under the cover-glass, and
when the cells are stained allow a drop of glycerine to pass in by diffusion.

Measure two or three cells in each of the above preparations.

Nerve-cells only oceur in the grey matter of the nerve-centres, and
in little groups on the course of certain of the peripheral nerves, these
groups often causing nodular enlargements of the nerves, which are
known as ganglia. The most important ganglia are those which are
found upon the posterior roots of the spinal nerves, upon the roots of
some of the eranial nerves, and upon the trunk and prineipal branches
of the sympathetie nerve. Minute ganglia are also found very nume-
rously in connection with the nerves which are supplied to involuntary
muscular tissue, as in the heart, alimentary canal, bladder, uterus, &e.

Nerve-cells vary much in size and shape ; they are mostly large,
some being amongst the largest cells met with in the body, but
others are quite small. The nucleus is generally large, clear, and
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gpherical, with a single large and distinct nueleolus. The shape
depends a good deal on the number of processes, and the manner
in which they come off from the cell. If there is but one process,
the cell is generally spherical. This is the case with the cells of the

Fic. 91.—CELL FROM A SPINAL GANGLIONX,

A, nuclented sheath of the ecll; n, w', the nerve-fibre which the single process of the eell,
after a number of coils, joins,

Fig. 02.—GANGLION-CELL OF A Fig. 93. — A GAXGLION-CELL WITHIX¥ ITS
FREOG, HIGHLY MAGNIFIED. SHEATH ; FROM THE HUMAN SYMPATHETIC.
( Highly magnified. )

a, o, stralght fibre; & & colled fibre;
¢, smaller one joining it.
spinal ganglia (fig. 91); in these the single process, after a short
course, joins one of the nerve-fibres which is traversing the ganglion.
When there are two processes, they often go off in opposite directions

L]
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from the cell, which is thus rendered somewhat spindle-shaped, but
oceasionally they emerge at the same part, and the cell, being tapered
in their direction, becomes pyriform (fig. 92). In these cases one fibre
often coils spirally round the other (fig. 92, b) before they separate to
proceed in opposite directions as the axis-cylinders of nerve-fibres.
When there are three or more processes, the cell becomes irregularly
angular or stellate. Sometimes, as in the sympathetic ganglia (fig. 93),
all the processes appear to become nerve-fibres, but in other instances,
as in the large cells of the grey matter of the spinal cord, only one

FIG+ 94.—:":1-'.‘]11']1‘-(‘1-21.1. FROM SPINAL CORD OF OX, 1SOLATED AFTER MACERATION
I¥ VERY DILUTE CcHROMIC Acin. (Magnified 175 diameters.)

The cell has a well-defined, clear, ronnd nuclens, and o bright nuclecluz. The cell processes
are seen to be finely fbrillated, the ibrils passing from one proceszs into another through
the body of the cell, o, axis-cylinder process broken a short distance from the cell.

proecess becomes the axis-eylinder of a nerve-fibre (process of Deiters),
the others dividing and subdividing in a ramified manner until their
further course can no longer be traced. Their ultimate branches
appear to lose themselves in a network which pervades the whole of
the grey matter.

According to the number of their processes, nerve-cells are termed
uni-, bi-, or multi-polar.

Many nerve-cells, and notably those of the spinal cord, have a finely
fibrillar strueture. The fibrils can be traced into the branches of the
cells and into the axis-cylinders of nerve-fibres which are connected
with the cells (fig. 95). Otherwise the cells have a finely granular
appearance ; often with a clump of black, brown, or yellow pigment-
granules placed at one side of the nucleus.



78 THE ESSENTIALS OF HISTOLOGY

In the ganglia the nerve-cells have a nucleated sheath (figs. 91-
93) which is eontinuous with the primitive sheath of the nerve-fibres
with which they are connected. In the spinal ganglia, and in many of
the ganglia at the roots of the eranial nerves, the cells are unipolar,

F1a. 95.—AXI3-CYLIXDER
FROCESS OF XERVE-
CELL.

®x, x, portion of nerve-

cell; a, axis-cylinder
process ; o, meduliary
sheath, Highly magni-
fied.,

and the cell-process joins a traversing nerve-fibre by a T-shaped
junction (fig. 91). In the sympathetic ganglia they are multipolar.
The eells are disposed in aggregations of different size, separated by
the bundles of nerve-fibres which are traversing the ganglion (fig. 96).
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The ganglion if large is enclosed by an investing capsule of connective
tissue which is continuous with the epi- and peri-neurium of the
entering and issuing nerve-trunks.

The structure of the nerve-centres and the arrangement of the
cells and fibres in them are given in Lessons XXXVI. to XXXIX,

Fig. 9. —LoxcITUDINAL SECTION THEOUGH THE MIDDLE OF A GANGLION O
THE POSTERIOR ROOT OF ONE OF THE SACRAL XERVES OF THE DOG, AS
SEEX UNDER A LOW MAGXNIFYING POWER.

@, Derve-root entering the ganglion : &, fihres leaving the ganglion to join the mixed spinal
NErve: & connective-tizeue eont of the ganglion: d, principal group of nerve-cells, with
fibres passing down from amongst the cells, probably to unite with the longitudinally
coursing nerve-fibres by T-shaped junctions.

Development.—The cells and fibres of the nervous tissue are
developed from cells derived from the ectoderm or epiblast of the embryo.
The nerve-fibres are at first developed as pale fibres like the fibres
of Remak ; it is uncertain whether they are formed by the coalescence
of a number of cells, or whether they grow out as the processes of
nerve-cells. The medullary sheath is subsequently added.

When a nerve is cut, the fibres beyond the section as far as their
terminations undergo a process of degeneration, the medullary sheath
being broken up and the axis-cylinder interrupted and eventually
absorbed. New nerve-fibres are at length produced by a growth of the
axis-cylinders in the proximal end of the nerve,
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LESSON XIX.
MODES OF TERMINATION OF NERVE-FIBRES.

1. SHELL out a Pacinian corpuscle from a piece of cat’s mesentery which has
been kept for two or three days in . per cent. chromic acid, and clear it as
much as possible of adhering fat, but be careful not to prick or otherwise
injure the corpuscle itself. Mount in water with a thick hair to prevent
erushing with the cover-glass. Sketch the corpuscle under a low power, and
afterwards draw under a high power the part of the core where the nerve
enters and the part where it terminates. Notice the fibrous structure of the
lamellar tunics of the corpuscle and the oval nuelei belonging to flattened
epithelioid cells which cover the tunics. The distinet lines which when seen
in the fresh corpuscle are generally taken for the tunics, are really the optical
sections of these flattened cells.

2, Mount in Farrant one or more sections of a rabbit’s eornea which has
been stained with chloride of gold. Notice the arrangement in plexuses of
the darkly stained nerve-fibres and fibrils, (1) in the conneetive-tissue sub-
stance, (2) under the epithelinm and (3) between the epithelial cells. Make
one or two sketches showing the arrangement of the fibrils.

8. Spread ont a small piece of muscle which has been stained with
chloride of gold by Lowit’s method, and examine it with a low power to find
the nerve-fibres crossing the muscular fibres and distributed to them.

Try and separate those parts of the muscular fibres to which nerves
appear to go, and mount them in glycerine. Search thoroughly for the close
terminal ramifications (end-plates) of the axis.cylinders immediately within
the sarcolemma.

It is rather diffieult to dissociate the fibres, and much patience is some-
times required in searching for the nerve-terminations, but when they are
found the trouble is amply repaid.!

Modes of ending of sensory nerve-fibres.—Nerve-fibres which are
distributed to sensory parts end either in special organs or in terminal
ramifications or pleruses. There are three chief kinds of special
organs, termed respectively Pacinian corpuscles, tactile corpuscles, and
end-bulbs. In the tactile corpuseles and end-bulbs the connective-
tissue sheath of a medullated fibre expands to form a somewhat solid
bulbous enlargement, which is either eylindrical or spheroidal in the
end-bulbs and ellipsoidal in the tactile corpuseles. In both kinds of end-
organ there is a capsule of connective tissue within which is generally
a sort of core containing numerous nucleated cells. As the nerve-fibre
enters the corpuscle (which in the tactile corpuscle only happens after
it has reached the distal part of the corpuscle having wound spirally

' For methods of staining with chloride of gold see Appendix.
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once or twice round it) it loses its sheaths and is prolonged as an axis-
cylinder only, which terminates after either a straight or a convoluted
eourse within the organ (see figs. 98 to 101). Tactile corpuseles occur

Fig. 97.—SECTION OF SEIN SHOWING TWO PAPILLE AND DEEFER LAYERS OF
EPIDERMIS,

@, vasenlar papilla with capillary loop passing from subjacent vessel, ¢ ; b, nerve-papilla with
tactile corpuscle, /. The latter exhibits transverse fibrous markings ; d, nerve passing up
to it ; £, s, sections of spirally winding nerve-fibres.

F16.98 —TACTILE CORPUSCLE Fia. 99.—SIMPLE TACTILE Fic. 100, —CYLI¥DRICAL
WITHIN A PAPILLA OF THE EXD-ORGANS FROM THE END-RULE FREOM THE
SRIN¥ OF THE HAXD, STAINED CLITORLS OF THE RABBIT. CONJUNCTIVA OF THE
WITH CHLORIDE OF GOILIk CALF.

The convolutions of the nerve.
fibréz within the corpuscle are
geen. Ep. epidermis.
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FiG. 101, —EX¥D-BULE FROM THE HUMAX
COXJUNCTIVA.

a, nucleated capsule ; b core, the outlinez of
its cells are mot seen; ¢ entering fibre,
Eranching, and its two divisions passing to
terminate in the core at d.

F16. 102,—TACTILE CORPUSCLES FROM THE
DUCK'S TONGUE,

A, compozed of three celle, with two interposed
disks, into which the axis-cylinder of the nerve,
n, is observed 1o pass; in B there is but one
tactile disk enclozed betwesn two tactile cells.

©oF

Li L

F16. 14.—Part or Pacis¥iax nony, sHOWING

THE XNERVE-FIRRES ENTERIXG THE CORE.
FROM AN OSMIC ACID PREFARATION,

#1s, entering nerve-fibee, the medullary shenth of

Fic. 1083.—MAGXIFIED VIEW OF A
PACINIAN BODY FROM THE CAT'S
MESEXTERY.

s stalk with nerve.fibre paszing to the
corpugele., One or two capillaries are
nlso seen issning from it between the
THEeE,

which iz stained darkly. and ends abruptly at the
¢ore: ps, prolongation of primitive sheath, passing
towards the outer part of the core: e 7, axis-cvlin-
der passing through the core of the central fibre :
e, some of the inner tunies of the corpuscle, enlarged
where they nbut agninst the canal through which
the nerve-fibre pazzez—the dots within them Are
sectionz of the fibres of which they are composed ;
s, nucled of the tunics; #', nuclei of the endo-
neurinm, continued by others in the outer part of
the core,
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in some of the papille of the skin of the hand and foot, in sections of
which they may be afterwards studied (see Lesson XXIIL.) End-bulbs
are found in the conjunctiva of the eye, where in most animals they
have a cylindrical or oblong shape (fig. 100), but in man are spheroidal
(fig. 101). They have also been found in papille of the lips and
tongue, and in the epineurinm of the nerve-trunks, and somewhat
similar sensory end-organs also oceur in the integument of the external
genital organs of both sexes (fig. 99). In the skin covering the bill,
and in the tongue of certain birds (e.g. duck), a simple form of end-
organ oeecurs, consisting of two or more cells arranged in rows within
a capsule, with the axis-cylinder terminating in flattened expansions
between the cells (corpuscles of Grandry, fig. 102),

The Pacinian corpuscles are larger, and have a more complex
structure, than the tactile corpuscles and end-bulbs (fig, 103). They
are composed of a number of concentrie coats arranged like the layers
of an onion, and enclosing the prolonged end of a nerve-fibre. A single
medullated nerve-fibre goes to each Pacinian corpuscle encircled by
a prolongation of perineurium, and within this by endoneurium ; when
it reaches the corpuscle, of which it appears to form the stalk, the
lamelle of the perineurium expand to form some of the tunies of the
corpuscle. The nerve passes on, piercing the other tunies, and still
provided with medullary sheath, and surrounded by endoneurinm, to
reach the centre of the corpuscle. Here the endoneurium is probonged
to form a sort of soft eylindrical core, along the middle of which the
nerve-fibre, now deprived of its medullary and primitive sheaths, passes
in a straight course as a simple axis-cylinder (fig. 104, ¢. f.) to termi-
nate at the farther end of the core in a bulbous enlargement. Oceca-
sionally the fibre is branched.

The tunics of the corpuscle are composed of connective tissue, the
fibres of which for the most part run eircularly. They are covered on
both surfaces with a layer of flattened epithelioid cells, and here and
there cleft-like lymph-spaces can be seen between them like those
between the layers of the perineurinm (see p. 74).

When sensory nerve-fibres terminate in plexruses, they generally
branch once or twice on nearing their termination. The sheaths of the
fibres then sucecessively become lost, first the connective tissue or peri-
neural sheath, then the medullary sheath, and lastly the primitive
sheath, the axis-cylinder being alone eontinued as a bundle of primitive
fibrils (fig. 105, n). This branches and joins with the ramifications
of the axis-cylinders of neighbouring nerve-fibres to form a primary
plexus. From the primary plexus smaller branches (a) come off, and
these form a secondary plexus (e¢) neaver the surface, generally imme-
diately under the epithelium if the ending is in a membrane covered by
that tissue, Finally, from the secondary plexus nerve-fibrils proceed
and form a terminal plexus or ramification amongst the epithelium-
cells (fig. 106, p), the actual ending of the fibrils being generally in

little knob-like enlargements (b). Such a mode of ending in terminal
2
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Fic. 105.—SuB-EPITHELIAL PLEXUS OF THE CORNEA TREATED WITH CHLORIDE OF
coLp. (Ranvier.)

n, branch of primary plexus; o, small branch passing to join the sub-epithelial plexus, &

Fi16. 106 —VERTICAL SECTION OF CORXEA STAINED WITH CHLORIDE OF GOLD.
{ Ranvier.)

i, r, primary plexns in connective tissne of cornea ; . branch passing to sub-epithelial plexus, & ;
; P, intra-epithelial plexns ; b, terminations of fbrils, ;
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plexuses is most characteristically seen in the cornea of the eye. The
nerve-fibrils may be brought distinetly into view by staining with
chloride of gold, and then the fibrillar structure of the ramifications of

the axis-cylinders also becomes very apparent.

L

F16. 107.—NERVE-EXDING IN MUSCULAR FIBRE OF A L1ZARD (Lacerta
viridis)
a, end.plate seen edgeways; b, from the surface; s, ¢ sarcolemma; p, p, expansion of axis.

eylinder. Im & the expansion of the axiz-cylinder appears as a clear network branching
from the divizions of the medullated fbres,

F1G. 108 —TERMI¥AL RAMIFICATIONS OF THE AXIS-CYLINDER IN END-PLATES
OF MUSCLE, STAINED WITH CHLORIDE OF GoLD, (Ranvier,)

Ending of motor nerves.—Lastly the nerves to muscles also ter-
minate either in special organs or in plexruses. The latter is the case
with the nerves going to involuntary muscle, and here the primary
plexuses are generally furnished with ganglion-cells in abundance.
From these other nerve-fibres pass which form secondary plexuses and
terminal ramifications amongst the contractile fibre-cells. These
nerves will be more fully studied in connection with the intestine (see
Lesson XXIX.)
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LESSON XX.
STRUCTURE OF THE LARGER BLOOD-VESSELS.

1. Sectioxs of a medinm-sized peripheral artery and vein. In this pre-
paration the limits of the vaseular coats can be well seen and also the differ-
ences which they present in the arteries and veins respectively. The sections
may either be stained with hematoxylin and mounted in Canada balsam, or
they may be stained in dilute magepta and mounted in glyeerine and water.

2. Mount in Canada balsam a thin slice eut from the inner surface of an
artery which, after having been cut open longitudinally and washed with
distilled water, has been treated with nitrate of silver solution and exposed to
the light in spirit. This {u'epn.rntion will show the outlines of the epthelioid
eells which line the vessel.

8. A piece of an artery which has been macerated for two or three days
in 80 per cent. aleohol (1 part rectified spirit to two parts water) is to be
teased so as to isolate some of the muscular cells of the middle coat and

ions of the elastic layers (networks and fenestrated membranes) of the
mner and middle coats. The tissne may be stained cantiously with dilute
logwood solution, and glycerine afterwards added. The museular cells are
recognisable by their irregular outline and long rod-shaped nucleus. Sketch
one or two and also a piece of fenestrated membrane,

4. Transverse section of aorta. Notice the differences in struoecture
between this and the section of the smaller artery.

5. Transverse section of vena cava inferior. Notice the comparatively
thin layer of eircular muscle, and outside this the thick layer of longitudinal
m ar bundles.

Make sketches from 1, 4, and 5, under a low power, from 2 and 3 under
a high power.

An artery is usually deseribed as being composed of three coats,
an inner or elastic, a middle or musecular, and an external or areolar
(fig. 109, b, ¢, d). It would, however, be more correct to deseribe the
wall of an artery as being composed of musenlar and elastic tissue
lined internally by a pavement-epithelium and strengthened externally
by a layer of connective tissue. For the present, however, we may
adhere to the generally received mode of deseription. The inner coat
of an artery is composed of two principal layers, The inner one is a
thin layer of pavement-epithelium (often spoken of as the endothelium),
the cells of which are somewhat elongated in the direction of the axis
of the vessel (fig. 110), and form a smooth lining to the tube. After
death they become easily detached. Next to this comes an elastie
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layer in the form either of elastic networks or of a fenestrated mem-
prane. In some arteries there is a layer of fine connective tissue in-
tervening between the epithelium and the fenestrated membrane (sub-
epithelial layer).

Fig. 109.—TRANSVERSE SECTION OF PART OF THE WALL OF THE POSTERIOR TIBIAL
ARTERY. (75 diameters.)

a, epithelial and sob-epithelial layers of inner coat ; b, elastic layer (fencetrated membrane) of
inner coat, appearing as a bright line in section ; ¢, muscular layer (middle coat) ; d, outer
coat, consisting of connective-tissue bundles, In the interstices of the bundles are some
El:necﬂre-tissuc nuclel, and, especially vear the muscular coat, o number of elastic fibres

Fic. 110.—EPITHELIAL LAYER LINING Fig. 111.—PoRTION OF FEXESTRA-
THE POSTERIOR TIBIAL ARTERY. TED MEMERANE FROM AN ARTERY.
( 250 diameters.) { Toldt.)
i, b, e, perforations,

The middle coat eonsists mainly of circularly disposed plain mus-
cular fibres, but it is also pervaded in most arteries by a network of
elastic fibres which are connected with the fenestrated membrane of
the inner coat and are sometimes almost as much developed as the
museular tissue itself. This is especially the case with the larger
arteries such as the carotid and its immediate branches, but in the
smaller arteries of the limbs the middle coat is almost purely composed
of muscular tissue.
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The outer coat is formed of connective tissue with a good many
elastic fibres, especially next the middle coat. The strength of an
artery depends largely upon this coat ; it is far less easily cut or torn
than the other coats, and it serves to resist undue expansion of the

Fiz. 112.—EvLasric XET- Fi1G. 113.—MUSCULAR FIBRE-CELLS FROM
WORK OF ARTERY. SUPERIOR THYROID ARTERY. (540
(Toldt.) diameters. )

F16. 114,—~S8ECTION OF THORACIC AORTA AS SEEN UXDER A Low rowgr. (Toldt.)

a, the inner coat consisting of thres layers, viz. : 1. Epitheliom seen az a fine line, 2, Sub-
epithelial. 3. Elastic layers. In the part of the inner coat, at its junction with the
middle, a layer of longitudinal musealar fibres is reprezented az cut across, b, middie coat
with its clastic membrunes ; ¢, outer coat with two vasa vasorun.

vessel. Its outer limit is not sharply marked, for it tends to blend
with the surrounding connective tissue (hence it has been termed
tunica adventitia).

Variations in structure.—The aorta (fig. 114) differs in some
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respects in structure from an ordinary artery. Its inner coat contains
a considerable thickness of sub-epithelial connective tissune, but its
elastie layers are chiefly composed of fine fibres, and are not especially
marked off from those of the middle eoat, so that the inner and middle
coats appear almost blended with one another. On the other hand, there
is a very great development of elastic tissue in the middle coat, this tissue
forming membranous layers which alternate with layers of the mus-
cular tissue. A good deal of connective tissue also takes part in the
formation of the middle coat, so that the wall is unusually strong.
The inner and middle coats constitute almost the entire thickness of
the wall, the outer coat being relatively thin.

The other variations which oeenr in the arterial system chiefly
have reference to the development and arrangement of the muscular
tissue. Thus in many of the larger arteries there are longitudinal
musenlar fibres at the inner boundary of the middle coat, and in some
arteries amongst the eireular fibres of the middle coat. This is the case
in the aorta. In some parts of the numbilical arteries there 1s a com-
plete layer of longitudinal fibres internal to the circular fibres and
another external to them, whilst the amount of elastic tissue is very
small. Longitudinal fibres are also present in some other arteries
(iliac, superior mesenterie, splenie, renal, &e.), external to the circular
fibres, and therefore in the outer coat of the artery. The larger
arteries themselves receive blood-vessels, vasa vasorum, which ramify
chiefly in the external coat. Nerves, derived for the most part from the
sympathetic system, arve distributed to the museular tissue of the
middle coat.

The veins (fig. 115) on the whole resemble the arteries in structure,
but they present certain differences. In the infernal coat the same

Fic. 115, —TRAXSVERSE SECTION OF PART OF THE WALL OF ONE OF THE POSTERIOR
TIBEIAL VEINS (Max).

i, epithelial and sub-epithelial Iayers of inner coat; & elastic layers of inner cont ; ¢, middle
coat consisting of irregular layers of muzenlar tissue, alternating with conneetive tissue
and passing somewhat gradually into the outer connective tissue and elastic coat, d.

layers may be present, but the elastic tissue is less developed and seldom
takes the form of a complete membrane. The epithelium-cells are
less elongated than those of the arteries. The middle coat (¢) contains
lezs elastie tizssne and also less muscular tissue, being partly occupied
by bundles of white connective-tissue fibres. These are derived
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from the external coat, which is relatively better developed in the veins
than in the arteries, so that, although thinner, their walls are often
stronger.

Many of the veins are provided with valves, which are semilunar
folds of the internal coat strengthened by a little fibrous tissue: a few
muscular fibres may be found in the valve near its attachment. The
layer of the inner coat is rather thicker, and the epithelium-cells are
more elongated on the side which is subject to friction from the eurrent
of blood than on that which is turned towards the wall of the vessel.

Vartations in different veins,—The veins varyin structure more than
do the arteries. In many veins longitudinal muscular fibres are found
in the inner part of the middle coat, as in the iliae, femoral, umbilical,
&e. ; in others they occur external to the circularly disposed fibres, and
are described as belonging to the outer coat. This is the case in the
inferior vena cava and also in the hepatic veins and in the portal vein
and its tributaries. In the superior and in the upper part of the inferior
vena cava the circular fibres of the middle coat are almost entirely
absent. The veins of the following parts have no muscular tissue,
viz. pia mater, brain and spinal cord, retina, bones, and the venous
sinuses of the dura mater and placenta.

It is only the larger veins and especially those of the limbs that
possess valves. They are wanting in most of the veins of the viscera,
in those within the cranium and vertebral canal, in the veins of the
bones, and in the umbilical vein,
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LESSON XXI
SMALLER BLOOD-VESSELS. LYMPHATIC SYSTEM.

1. Take a piece of pia mater which has been stained with logwood, and
separate from it some of the small blood-vessels of which it is chiefly
composed. Mount the shreds in Farrant. The strueture of the small
arteries can be studied in this preparation, the nuclei of the epithelinm and
of the muscular coat being brought distinetly into view by the logwood.
The veins, however, possess no muscular tissue. Capillary vessels which
have been dragged ont from the brain in removing the pia mater may also
be seen in this preparation. Sketch two small arteries of different sizes,
giving also their measurements.

2, Mount in Canada balsam a piece of the omentum of the rabbit stained
with silver nitrate. The membrane should be stretched over a cork or a
plate of glass, rmsed with distilled water, treated for five minutes with 1 per
cent. mtrate of silver solution, again washed and exposed to the light in spirit.
When stained brown the spirit is replaced by oil of cloves. Pieces may now
be cut off from the membrane and mounted, as directed, in Canada balsam ;
they should inelude one or more blood-vessels.

This preparation is intended to show the epithelium of the smaller blood-
vessels and accompanying lymphatics and also the epithelinm of the serous
membrane. Sketeh a small piece showing the epithelium of the vessels.

3. Mount in Canada balsam a piece of the central tendon of the rahbit's
diaphragm which has been similarly prepared (except that the pleural surface
has first been brushed to remove the superficial epithelium so as to enable
the nitrate of silver more readily to penetrate to the network of lymphatie
vessels underlying that surface). Observe the lymphatie plexus under a low
power ; sketch a portion of the network. If the peritoneal surface is focussed,
the epithelium which covers that surface will be seen, and opgfaitﬂ the clefts
between the radially disposed tendon-bundles stomata may be looked for in
this epithelinm.

4. Carefully study the circulation of the blood either in the web of the
frog's foot or in the mesentery or tongue of the frog or toad, or in the tail of
the tadpole.

The coats of the smaller arteries and veins are much simpler in
structure than those of the larger vessels, but they contain at first all
the same elements. Thus there is a lining epithelinm and an elastie
layer forming an inner coat, a middle coat of cirenlarly disposed plain
muscular tissue, and a thin oufer coat. The same differences also are
found between the arteries and veins, the walls of the veins being
thinner and containing far less muscular tissue (fig. 116), and the
lining epithelinm-cells, much elongated in both vessels, are far longer



SMALLER BLOOD-VESSELS 93

and narrower in the small arteries than in the corresponding veins
fig. 117).

{ g[u thL smallest vessels it will be found that the elastic layer has dis-
appeared in the veins, and the muscular tissue is considerably reduced
in thickness in both kinds of vessels. Indeed, it is soon represented
by but a single layer of contractile cells, and even these no longer
form a complete layer. By this time also, the outer coat and the
elastic layer of the inner coat have entirely disappeared both from
arteries and veins. The vessels are reduced, therefore, to the condition
of a tube formed of pavement epithelium cells, with a partial covering
of circularly disposed muscular cells.

Even in the smallest vessels, which are not capillaries, the differ-
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FI1G. 116.—A SMALL ARTERY, A, WITH A CORRESPOXDING VEIN, B, TREATED WITH
ACETIC AcID. (Magnified 550 diameters.)
e, external coat with clongated nuelei; d, nuclei of the transverse muscunlar tizsue of the

middle coat (when seen endwise, as at the sides of the vessel, their outline is cironlar);
¢, nuclei of the epithelium-cells ; 4, elastic layers of the inner coat.

ences between arteries and veins are still manifested. These differences
may be enumerated as follows :—The veins are larger than the corre-
sponding arteries ; they branch at less acute angles; their muscular
cells are fewer, and their epithelinm-cells less elongated ; the elastie
layer of the inner coat is always less marked, and sooner disappears.
Capillary vessels.—When traced to their smallest branches, the
arteries and veins eventually are seen to be continued into a network
of the smallest blood-vessels or capillaries. The walls of these are
composed only of flattened epithelium-cells (fig. 118) continuous with
those that line the arteries and veins; these cells ean be exhibited by
staining a tissue with nitrate of silver. The capillaries vary somewhat
in size and in the closeness of their meshes; their arrangement in
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different parts, which is mainly determined by the disposition of the
tissue-elements, may best be studied when the structure of the several
organs is considered,

In the transparent parts of animals, the blood may be seen flowing
through the capillary network from the arteries into the veins. The

Fic. 117.—A sMALL ARTERY, A, AXD vEI¥, V. FROM THE SUBCUTANEOUS CONNECTIVE
TISSUE OF THE RAT, TREATED WITH NITRATE OF SILVER. (17 diameters.)

i, i, epithelodd cells with & #, their nuclei; m, 5, transverse markings due to staining of

substance between the mmscnlar fibre-cellz ; ¢ ¢ nuclel of connective-tizsue corpuscles
attached to exterior of vessel.

current is very rapid in the small arteries, somewhat less so in the
veins, and comparatively slow in the capillaries. The current is fastest
in the centre of the vessel, slowest near the wall (inert layer), and
with eave it may be observed—especially where there is any commen-
eing inflammation of the part, as in the mesentery in consequence of
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exposure—that the white blood-corpuscles, which always tend to
pass into the inert layer, and to adhere occasionally to the inner sur-

Fic. 118 —CAPILLARY YVESSELS FROM Fig. 119.—CAPILLARY DLOOD-
THE BLADDER OF THE CAT, MAG- VESSELS IX THE WEE OF A
XIFIED, FROG'S FOOT, AS SEEN WITH

The outlines of the cells are stained by nitrate R RSP0,

of silver. The arrows indicate the conrse of the
blood.

face of the blood-vessels, here and there pass through the coats of the

small vessels, and appear as migrafory cells in the surrounding
connective tissue.

LYMPHATIC SYSTEM.

To the lymphatic system belong not only the lymphatic vessels and
lymphatic glands, but also the cavities of the serous membranes, which
are moistened with lymph and are in open communication with the
lymphatie vessels in their parietes.

The larger lymphatic vessels somewhat resemble the veins in
gtructure, except that their coats are much thinner and their valves
much more numerous, In lymphaties of somewhat smaller size, the
wall of the vessel is formed, first, by a lining of pavement-epithelium
cells (endothelium of some authors), which are elongated in the diree-
tion of the axis of the vessel ; and, secondly, by a layer of civeularly and
obliguely disposed muscular fibres. In the smallest vessels (lymphatic
captllaries), which, however, are generally considerably larger than
the blood-capillaries, there is nothing but the epithelium remaining,
and the cells of this are frequently not more elongated in one direction
than in another, but have a characteristic wavy outline (fie. 121).

Lymphatics begin in two ways—either in the form of plexuses, as
in membranes (fig. 120), or as lacunar interstices, as is the case in
some of the viscera.
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In order to show the lymphatic vessels, it is generally necessary to
stain a tissue with nitrate of silver; but they may easily be in-
jected by sticking the nozzle of an injecting canula into any tissue
which contains them, and foreing coloured Hluid under gentle pressure
into the interstices of the tissue.
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FiG. 120.—LYMPHATIC PLEXUS OF CENTEAL TEXDON OF DIAPHEAGM OF EAEBEIT,
FLEURAL SIDE.

i, larger vezsels with lanceolate cellz and numerons valves; b, ¢ lymphatic capillaries with
wavy-bordered cells,

In silvered preparations it may be observed that the lymphaties
always appear in the form of clear channels in the stained ground-sub-
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F1g. 121,—A SMALL PART OF THE LYMPHATIC PLEXUS ON THE PLEURAL SURFACE
OF THE DIAPHEAGM. (Magnified 110 diameters.) (ERanvier.)

L, phatic vessel with charncteristic epithelinm; ¢ eell-zpaces of the connective tizsue,
ere and there abutting against the lvmphatic,

F16. 122.—SMALL PORTION OF PERITONEAL SURFACE OF DIAPHRAGM OF RABPIT, STAINED
WITH NITRATE OF SILVER TO SHOW THE SEROUS EPITHELIUM,

L Iymph-channel below the surface, Iving between tendon bundles, f, £, and over which the

surface-cells are seen to be relatively smaller, and to exhibit five stomata, 2 & leading
into the lymphatic. The epithelium of the lymphatic channel is not represented,

H
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stance of the connective tissue, and that their walls are in close con-
nection with the cells and cell-spaces of that tissue. DBut, except in
the case of the serous membranes, there is no open communication
between the lymphatic vessels and the interstices (areol) of the con-
nective tissue. :

Development of the blood-vessels and lymphatics,.—The blood-
vessels and lymphatics are developed in the connective tissue or in the
mesoblastic tissue which precedes it, the first vessels being formed in
the vascular area which surrounds the early embryo. DBoth kinds of
vessels are developed from cells (vaso-formative cells) which become
hollowed out by an accumulation of fluid in their protoplasm, and in
the case of developing blood-vessels coloured blood-corpuscles may also
be formed within these cells (see Development of Blood-corpuseles,
Lesson II.) The cells branch and unite with one another to form a
network, and their cavities extend into the branches. In the mean-
time their nuelei multiply and become distributed along the branches,
cell-areas being subsequently marked out around them. In this way
intercommunicating vessels —eapillaries containing blood or lymph—
are produced (fig. 128). These presently become connected with

Fig. 193.—I30LATED CAPILLARY NETWORK FORMED BY THE JUOSCTION OF
BEVERAL HOLLOWED-OUT CELLS, AND CONTAINING COLOURED BLOOD-COR-
PUSCLES I¥ A CLEAE FLUID.

¢, i hollow cell the cavity of which doez not yet communicate with the network: p, p, pointed
cell-processes, extending in different dircetions for union with neighbouring capillaries.

previously formed vessels, which extend themselves by sending out
sprouts, at first solid, and afterwards hollowed out. Itis not precisely
known whether the larger blood-vessels and lymphatics are developed
at first as capillaries, the museular and other tissues being subsequently
added, or whether they are formed as elefts in the mesoblastic tissue
which become bounded by flattened cells.

The serous membranes, which may conveniently be studied in con-
nection with the lymphatic system, are delicate membranes of connee-
tive tissue which surround and line the internal cavities of the body,
and are reflected over many of the thoracic and abdominal viscera; in
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passing to which they form folds, within which blood-vessels, lymphatics,
and nerves pass to the viscera.

The inner surface is lined by a continuous layer of pavement-
epithelium (fig. 122), which is very distinet in nitrate of silver prepa-
rations. In some places there are apertures in the epithelinum which
lead direct into subjacent lymphatic vessels. These apertures are called
stomata, and are surrounded by small protoplasmic cells (fig. 122, s, s).
They are most numerous upon the peritoneal surface of the diaphragm,
but are present in all serous membranes, and they serve to prevent any
undue accumulation of lymph within the serous cavity during health.
The pavement-epithelium rests upon a homogeneons basement-mem-
brane, which is especially well marked in the serous membranes of
man. The rest of the thickness of the membrane is composed of con-
nective tissue, with a network of fine elastic fibres near the inner
surface,

The cavities of the serous membranes are originally formed in the
embryo as a cleft in the mesoblast (pleuro-peritoneal split) which
becomes lined with epithelium, and its wall eventually becomes dif-
ferentiated into the serous membrane.

The synovial membranes, which are often compared with the
gerous membranes, and are indeed, like the latter, connective-tissne
membranes which bound closed ecavities moistened with fluid, are not
go intimately connected with the lymphatic system, nor is the fluid
(synovia) which moistens them of the nature of lymph. Moreover, it
is only here and there that there is a lining of epithelium-like cells, in
place of the continuous lining of epithelium which we find in the
serous membranes. Curious villus-like projections oceur in many
parts ; they are covered by small rounded cells, and probably serve to
extend the surface for the secretion of synovia. The blood-vessels of
gynovial membranes are numerous, and approach close to the inner
surface of the membrane.

"2
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LESSON XXII.
LYMPHATIC GLANDS, TONSIL, THYMUS.

1. Sectioxs of a lymphatic gland which has been stained in bulk with magenta
and embedded in paraffin.! Notice (1) the fibrous and museular eapsule, with
trabecul® extending inwards from it through the cortex and anastomosing with
one another in the medulla, (2) the dense lvmphoid tissue (adenoid tissue of
anthors) forming large masses in the cortex (cortical nodules) and rounded
eords in the medulla (medullary cords). Notice also the clearer channel or
lymph-sinus which everywhere intervenes between the fibrous tissue and the
lymphoid tissne. Observe the fine fibres and branched cells which bridge
across this ehannel.

Make a general sketch under a low power of a portion of the cortex
together with the adjoining part of the medulla, and under a high power
drawings of small portions of cortex and medulla.

2, In sections of tonsil prepared similarly to those of the lymphatie gland,
notice the large amount of lymphoid tissne only imperfectly collected into
nodules. Observe also that the stratified epithelinm, which covers the mucons
membrane here as elsewhere in the mounth, is infiltrated with lymph-cor-
puseles. Here and there pit-like recesses may be met with glands opening
into the pits.

8. A similar preparation of the thymus gland of an infant. Notice that
the masses of lymphoid tissne which form the lobules of the gland are
separated by septa of connective tissue, and that they show a distinetion into
two parts, cortical and medullary. Observe the differences of structure of
these two parts, and especially notice the coneentric corpuseles in the
meduallary part.

Make a sketch of one of the lobules under a low power and of a small part
of the medulla under a high power, including one or two concentric corpuscles.
Measure the latter.

Structure of a lymphatic gland.—A lymphatic gland is ecomposed
of a fibrous and muscular framework, which encloses and supports the
proper glandular substance, but is everywhere separated from it by a
narrow channel, bridged across by cells and fibres, which is known as
the lymph-channel. The framework consists of an envelope or capsule
(fig. 124, ¢), and of trabecule (tr), which pass at intervals inwards
from the capsule, and after traversing the cortex of the gland divide
and reunite with one another so as to form a network of fibrous bands.
At one part of the gland there is usually a depression (hilus), and at
the bottom of this the medulla comes to the surface and its fibrous
bands are directly continuons with the capsule.

! See Appendix.

-
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. [. afferent, e. I. efferent lymphatics ; €, cortical substance ; M, reticulating cords of medullary
gubstance ; L4 lymph-sinns ; ¢ fhrous coat sending trabeculs, ir, into the substance of the gland.
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F16. 125.—SECTI0OX OF THE MEDULLARY SUBSTANCE OF A LYMPHATIC GLAND (0X).
(300 diameters.)

@, a, @, lymphold eords ; ¢, lymph-sinus ; & b, trabecul®; 4, 4, capillary blood-vessels,
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The proper glandular substance (l. h.) is composed of lymphoid
tissue, i.¢. a fine retienlum with the meshes thickly ocenpied by lymph-
corpuscles. It occupies all the interstices of the gland, forming com-
paratively large rounded masses in the cortex (lymphoid nodules, C)
between the trabeculs, and smaller reticulating cord-like masses
(lymphoid eords, M) in the medulla.

The cells which bridge across the lymph-channel in the medulla
(fig. 125, ¢) are branching nucleated cells which often contain pigment,
so that this part of the gland has a dark colour. The lymph-channel
is bridged across not only by these, but also by fibres derived from the
capsule and trabecul®, which pass to the lymphoid tissue and become
lost in its reticulum. But these fibres are often covered and concealed
by the branched cells.

Lymphatic vessels (fig. 124, a. [.) enter the lymph-channels after
passing through the capsule, and the lymph is conveyed slowly along
the channels of the cortical and medullary part towards the hilus,
taking up many lymph-corpuseles in its passage. At the hilus it is
gathered up by an efferent vessel or vessels (e. [.) which take origin in
the lymph-sinuses of the medulla.

An artery passes into each gland at the hilus; its branches are
conveyed at first along the fibrons cords, but soon pass into the
Ivmphoid tissue, where they break up into capillaries i(fig. 123, d).
The blood is returned by small veins, which are conducted along the
fibrous trabecul® to the hilus again.

FiG. 126.—A LOBULE OF THE THYMUS OF A CHILD AS SEEX UNDER A LOW POWER.

¢, cortex ; M, medulla ; ¢, concentric corpuscles ; & blood-vessels ; fr, trabecul.

The thymus gland is a lymphoid organ which is found only in the
embryo and during infaney. It is composed of a number of larger and
smaller lobules (fig. 126), which are separated from oue another by
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septa of connective tissue, along which the blood-vessels and lymphatics
pass to and from the lobules. Each lobule shows plainly, when
examined with the low power, a distinetion into an outer eortical and
an inner medullary portion. The cortical part of the lobule is imper-
fectly divided into nodules by trabecul® of connective tissue, and is
very similar in strueture to the lymphoid tissue of the lymphatic
glands and tonsils, but the medulla is more open in its texture, and
the reticulum is composed of larger, more transparent, flattened cells,
and contains fewer lymph-corpuscles. Moreover, there are found in

F16. 127.—ELEMENTS oF THE THYMUS., (800 diameters.) (Cadiat.)
dy lymph-gorpuscles ; b, concentric corpuscle.

the medulla peculiar concentrically striated bodies (the concentric cor-
puscles, fig. 127), which are usually composed of a number of flattened
cells arranged concentrically around one or more central cells. Some-
times these corpuseles are compound, two or three being grouped
together and similarly enclosed by flattened cells. The lymphoid
tissue is abundantly supplied with capillary blood-vessels, and large
lymphatic vessels issue from the organ, but in what way the latter are
conneeted with the lobules has not been ascertained.

Lymphoid tissue occurs in many other parts of the body in addition
to the lymphatic glands, tonsils, and thymus gland, although it may
not, as in these structures, constitute the bulk of the organ. Thus itis
found in many muecous membranes, such as those of the intestine and
of the respiratory tract, both in a diffuse form and also collected into
nodular masses which are like the cortical nodules of a lymphatie
gland, and may, like those, be partially surrounded by a lymph-sinus,
In the spleen also a large amount of lymphoid tissue is found sheathing
the smaller arteries, and also expanded into nodular masses (Malpighian
corpuscles of the spleen). In these organs it will, however, be studied
in subsequent Lessons.

Lymphoid tissue also oecurs in considerable amount in the serous
membranes, especially in young animals ; in the adult it is often trans-
formed into adipose tissue. The tissue is generally developed in con-
nection with lymphatic vessels, an acenmnulation of retiform tissue and
lymph-cells taking place either external to and around the lymphatic
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(perilymphatic nodule) ; or the lymphatic is dilated into a sinus and

Fic. 128, —DEVELOPING LYMPHATIC NODULES, FROM THE OMENTUM OF A GUINEA-
PlG.

A, perilymphatie nodnle; . Iymphatic vessel ; o, part of its epithelial wall, seen in optical
section 1 e, lymph-corpuscles within the vessel ; B, Ivmphoid tissne of the nodule ; d, blood-
enpillaries ; B, endolymphatic noduole; a, ¥ein; b, artery ; ¢ capillaries ; d, a lymphatio
vezsel, in which this whole system of blood-vessels is enclosed | « lymphoid tissue within

the Iyvmphatic vessel ; r, wall of the lymphatic in optical =ection.

the formation of Iymphoid tissue oecurs within it (endolymphatic

nodule) (see fig. 128).
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LESSON XXIII.
THE SKIN.

1. Secrioxns of skin from the palmar surface of the fingers. The sections
are to be made vertical to the surface, and should extend down as far as the
subeutaneouns tissue. They may be stained with logwood or piero-carmine
and mounted in Canada balsam. In these sections notice the layers of the
epidermis and their different behaviour to the staining fluid. Notice also the
papillee projecting from the corinm into the epidermis, and look for tactile
corpuscles within them. In very thin parts of the sections the fine inter-
cellular channels in the deeper parts of the epithelium (see Lesson VL p. 22)
may be seen with a high power. The convoluted tubes of the sweat-glands
will be seen here and there in the deeper parts of the corium, and in thick
sections the corkserew-like channels by which the sweat is conducted through
the epidermis may also be observed. Make a sketech showing the general
structure under a low power, and other sketches to exhibit the most important
details under a high power. Measure the thickness of the epidermis and the
length of the papille.

2. Sections of the skin of the sealp, vertical to the surface and parallel to
the slope of the hair-follicles, and others parallel to the surface, and therefore
across the hair-follicles. Stain and mount in the same way as in the last
preparation. Examine also the strueture of the hairs.

In these preparations the details of structure of the hairs and hair-follicles
together with the sebaceous glands and the little muscles of the hair-follicles
are to be made out.

3. Vertical sections across the nail and nail-bed, eut with a strong
scalpel or razor. The sections are stained with hematoxylin or piero-carmine.
Notiee the ridges (not papille) of the corium projecting into the epidermis.
Observe also the distinetion of the epidermis into Malpighian layer and nail
proper.

4. Mount in Canada balsam a section from a portion of skin of which the
blood-vessels have been injected, and notice the distribution of the capillaries
to the sweat-glands, to the hair-follicles, and to the papillary surface of the
COTr1um.

The skin is composed of two parts, epidermis and cutis vera.

The epidermis, or scarf skin, is a stratified epithelinm (fig. 129).
It is composed of a number of layers of cells, the deeper of which are
goft and protoplasmie, and form the refe mucosum of Malpighi, whilst
the superficial layers are hard and horny ; this horny portion some-
times constituting the greater part of the thickness of the epidermis.
The deepest cells of the refe mucosum, which are set on the surface of
the cutis vera, are columnar (fig. 129, ¢} in shape. In the colonred
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races of mankind these cells contain pigment-granules. In the layers
immediately above them the cells are polyhedral (fig. 129, p). Between
all these cells of the rete mucosum there are fine intercellular clefts
which separate the cells from one another, but are bridged across by
fine fibres, which pass from cell to cell. The intercellular channels
serve for the passage of lymph, and within them occasional lymph-
corpuscles may be found, often having a stellate figure from compres-
sion. The most superficial layer of the rete mucosum is formed of
somewhat flattened granular cells (stratwmn granulosum, s.gr). Im-

Fic. 129.—SECTION OF EPIDERMIS.
H, horny layer, consisting of s superficial hm'niy scales ; i, swollen-out horny cells; sl
gl

stratum lueldum s M, rete mucosam or Malpighian layer, consisting of p, prickle-cells,
several rows deep ; ¢, elongated cells forming a single steatum near the corinm ; and s.gr.
stratum granulosum of Langerhans, jugt below the stratum lueidum ; », part of a plexus
of nerve-fibrea in the superficial layer of the eutis vers., From thiz plexus fine varicoze
nerve-fibrils may be traced passing up between the epithelinm-cell: of the Malpighinn

layer,
mediately above this layer, the horny part of the epidermis commences,
as a layer of clear compressed cells several deep (stratum lucidum, s.1.).
Above this comes the main part of the horny layer. It is composed of
a number of layers of somewhat swollen cells (sw.), the nuclei of
which are no longer visible. These cells become flatter as they
approach the surface, where they eventually become detached in the
form of thin horny scales (s).

The growth of the epidermis takes place by a multiplication of the

i M el fa
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cells of the deeper layers. The newly formed cells, as they grow, push
towards the surface those which were previously formed, and in their
progress the latter undergo a chemical transformation, which converts
their protoplasm into horny material. This change seems to occur
at the stratum granulosum (see fig. 130) ; the granules which oceupy
the cells of that layer being composed of a substance termed eleidin,
which is transformed into keratin.

No blood-vessels pass into the epidermis, but it receives nerves
which ramify between the cells of the rete mucosum in the form of
fine varicose fibrils (fig. 129). :

Fi16. 130.—PoRrTioy 0F EFIDERMIS FROM A SECTION OF THE SKIN OF THE
FINGER, COLOURED WITH PICROCARMINATE oF AMmMoxia. (Hanvier.)

a, stratum corneam ; b steatum lucidum with diffused flakes of eleidin e, stratum granu.
losum, the cells flled with drops of eleidin; d, prickle-cells; e, dentate projections by
which the deepest cells of the epidermis are fixed to the cutis vera.

The cutis vera or corinm is composed of dense connective tissue,
which becomes more open and reticular in its texture in its deeper
part, where it merges into the subeutaneous tissue. The superficial or
vascular layer of the corium bears minute papille, which project up
into the epidermis, which is moulded over them. These papille for
the most part contain looped capillary vessels (fig. 137), but some,
especially those of the palmar surface of the hand and fingers, and the
corresponding part of the foot, contain tactile corpuseles, to which
medullated nerve-fibres pass (fig. 97, b).

In some parts of the body (serotum, penis, nipple, and areola),
involuntary muscular tissue occurs in the deeper portions of the cutis
vera, and in addition, wherever hairs oceur, small bundles of this
tissue are attached to the hair-follicles.

The blood-vessels of the skin are distributed almost entirely to the
surface, where they form a close capillary network, sending up loops
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into the papille. Special branches are also distributed to the various
appendages of the skin, viz. the sweat-glands and hair-follicles, with
their sebaceous glands and little muscles, as well as to the little masses
of adipose tissue which may be found in the deeper parts of the cutis.

The lymphatics originate near the surface in a network of vessels,
which is placed a little deeper than the blood-capillary network. They
receive branches from the papille, and pass into larger vessels, which
are valved, and which run in the deeper or reticular part of the corium,
From these the lymph is carried away by still larger vessels, which
course in the subcutaneous tissue.

The appendages of the skin are the nails, the hairs, with their
sebaceous glands and the sweat-glands. They are all developed
as thickenings and downgrowths of the Malpighian laver of the epi-
dermis.

FiG. 131.—SECTION ACROSS THE NAIL AXD SAIL-BED. (100 diameters.)
{ Heitzmann. )

P, rlidges with blood-vessels ; £, rete mucosum ; N, nail.

The nails are thickenings of the stratum lucidum of the epidermis,
which are developed over a specially modified portion of the corium,
which is known as the bed of the nail, the depression at the posterior
part of the nail-bed from which the root of the nail grows being
known as the nail-groove. The distal part of the nail forms the free
border, and is the thickest part of the body of the nail. The horny
substance of the mail (fig. 181, N) is composed of clear horny cells,
each containing the remains of a nucleus ; it rests immediately upon
a Malpighian layer (B) similar to that which is found in the epidermis
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generally. The corium of the nail-bed is beset with longitudinal
ridges instead of the papille which are present over the rest of the
skin ; these, like the rest of the superficial part of the cormum, are
extremely vascular. The nails are developed in the feetus at about
the third month, the groove being formed at this time in the corium,
and the nail-rudiment appearing in it as a thickening of the stratum
lueidum, which extends forward over the bed. It becomes free in the
sixth month, its free end being at first thin, but as it grows forward
over the bed it appears to receive additions on its under surface, so
that after a time the distal part becomes the thicker. The superficial
layers of the euticle which originally eovered the developing nail become
detached, and, after birth, only remain as the narrow border of cuticle
which overlies the lunula.

The hairs are growths of the epidermis, which are developed in
little pits—the hair-follicles—which extend downwards into the deeper
part of the corium, or even into the subeutaneous tissue. The hair
grows from the bottom of the follicle, the part which thus lies within
the follicle being known as the root.

The substance of a hair is mainly composed of a pigmented, horny,
fibrous material (fig. 182, f), which ean be separated by the aection
of sulphurie acid into long tapering eells, the nuclei of which are
gtill visible. This fibrous substance of the hair is covered by a layer
of delicate imbricated scales termed the hair-cuticle (¢). Inmany hairs,
but not in all, the centre is oceupied by a dark-looking axial substance
(medulla, m), formed of angular cells which contain granules of eleidin,
particles of dark pigment, and frequently minute air-bubbles. The
latter may also occur in interstices in the fibrous substance. When
they are present, the hair looks white by reflected ligcht. The root has
the same structure as the body of the hair, except at its extremity,
which is enlarged into a knob (fig. 133, b) ; this is composed mainly
of soft, growing cells, and fits over a vaseular papilla ( p), which pro-
jeets up into the bottom of the follicle. The follicle, like the skin
itself, of which it is a recess, is composed of two parts : one epithelial,
and the other connective tissue. The epithelial or epidermic part of
the follicle closely invests the hair-root, and is often in great part
dragged out with it ; hence it is known as the root-sheath. It consists
of an outer layer of soft columnar and polyhedral cells, like the Mal-
pighian layer of the epidermis—the outer root-sheath (figs. 133, f;
134, ¢) ; and of an inner, thinner, horny stratum next the hair—the
inner root-sheath (figs. 133, g; 134, f). The inner root-sheath itself
consists of three layers, the outermost being composed of oblong cells
without nuclei (Henle’s layer), the next of flattened polyhedral nu-
cleated cells (Huzley's layer), and the third—the cuticle of the root-
sheath—Dbeing a thin layer of downwardly imbricated seales, which fit
over the upwardly imbricated seales of the hair itself.

The connective tissue or dermie part of the hair-follicle (fig. 184,
a, ¢, d) is composed internally of a vascular layer, separated from the
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Fic. 132.—PIECE OF HUMAN
Hair.  (Magnified.)

A, seen from, the surface; B, in
optical section. ¢ coticle; 5
fihrona substance ; m, medalla,
the air having been expelled-by
Canada balsam,

FiG. 184.—SECTIOX OF HAIR-
FOLLICLE.

1, dermic coat of follicle; 2, epi-
dermic coat or root-zheath; a,
outer layer of dermic coat, with
blnod-vessels, & b, cub across ) ¢,
middle layver ; , inner or hvaline
lnyers « onter root-=heath ; f, o,
inner root-sheath; A, cuticle of
root-2hieath ; 1, hair,

Fig. 133 —HAIR-FOLLICLE IX LOXGITUDIXAL
BECTION.

a, mouth of follicle ; b neck ; ¢, bulb; d, & dermic
coat o F, onter root-sheath @ g, inner root-sheath ;
&, hsir ; &, itz medulla; #, hair-knob ; m, adipose
tissmét ; ., hajr-muscle; o papilla of skin;
papilla of hair ; s rete mcosum, continuous with
outer root-sheath ; ¢p, horny layer; f, se
gland.
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root-sheath by a basement-membrane termed the hyaline layer of the
follicle. This inner vascular layer corresponds to the superficial layer

of the cutis vera, Its fibres and cells have a
regular circular arrangement around the follicle,
the cells being flattened against the hiyaline layer.
Externally the dermic coat of the follicle has
a more open texture, corresponding to the reti-
cular part of the cutis, and containing the larger
branches of the arteries and veins. In the large
tactile hairs of animals, the veins near the bottom
of the follicle are dilated into sinuses, so as to pro-
duce a kind of erectile structure.

The hair grows from the bottom of the follicle
by multiplication of the soft cells which cover the
papilla, these cells becoming elongated to form the
fibres of the fibrous substance, and otherwise modi-
fied to produce the medulla and euticle.

When a hair is eradicated, a new hair is pro-
duced from these cells. Tt is not uncommon to find
hair-follicles in which the whole of the lower part
has degenerated in such a way that the vascular
papilla, and the soft, growing cells which eover it,
may have entirely disappeared. The hair then
ceases to grow, and eventually becomes lost, but
its place may be again supplied by a new hair,
which becomes formed in a downgrowth from
either the bottom or the side of the hair-follicle, a
new papilla first becoming formed at the extremity
of the downgrowth (fig. 135). If not previously
detached, the old hair may be pushed from out the

follicle by the one which replaces it.
- The hairs are originally developed in the embryo
in the form of small solid downgrowths from the
Malpighian layer of the epidermis (fig. 136, A).
The hair-rudiment, as it is ealled, is at first com-
posed entirely of soft, growing cells ; but presently
those in the centre become differentiated, so as to
produce a minute hair invested by inner root-
sheath, and its base resting upon a papilla which
has grown up into the extremity of the hair-rudi-
ment from the corium (fig. 186, B). As the
minute hair grows, it pushes its way through the
superficial layers of the epidermis, which it finally
perforates (C). The hair-rudiments commence at
the third or fourth month of fetal life; their
growth is completed about the fifth or sixth
month, and they form a complete hairy covering

Fic., 185 —CoumyEex-
CI%G REPLACEMENT
OF OLD BY XEW
wamr. (Toldt.)

a, onter root-sheath; b,
dermic cont of follicle ;
J. downgrowth of epi-
thelinm to form new
hair-follicle ; p, papilla
of new hair commen-
cing ; i root of old hair;
f diet of s
Eland,
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termed the lanugo. This is entirely shed within a few months of birth,
the new hairs being formed in downgrowths from the old hair-follicles
in the manner already mentioned.

Hairs grow at the rate of half an inch per month. They are found
all over the body except on the palms of the hands and the soles of
the feet, and on the distal phalanges of the fingers and toes. They

C

Fic. 136.

A. Hair-rndiment from an embryo of six weeks. o, horny, and & mnoeons or Malpighian
Inyer of cuticle ; i, hasement-membrane ; m, cells, some of which are assuming an oblong
figure, which chietly form the future hair. B. Hair-rudiment, with the young hair formed
but not vet risen through the cuticle. & horny, & Malpighian layer of epidermis ; ¢, outer,
d, inner, root-sheath ; e hair-koob: 5, stem, and g, point of the hair; & baic-papilla ;
n, i, commencing sebaceons follicles, C. Hair-follicle with the hair just protroded,

usually slant, and in the negro the hair-follicles are even considerably
curved. On the sdalp they are set in groups, as is well seen in a hori-
zontal section.

The hairs of animals are often euriously marked by the arrange-
ment of their medulla, the markings being often characteristic of the
particular species.

Muscles of the hairs.—A bundle of plain muscular tissue is attached
to each hair-follicle ; passing from the superficial part of the corium, on
the side to which the hair slopes, obliquely downwards, to be attached
near the bottom of the follicle (arrector pilt, fig. 188, n). When the
muscle contraets, the hair becomes erected, and the follicle 1s dragged
upwards so as to cause a prominence on the general surface of the
skin ; whilst the part of the corium from which the little muscle arises
is correspondingly depressed ; the roughened econdition known as
¢ goose skin’ being in this way produced.

The sebaceous glands (fig. 188, ¢) are small saccular glands, the
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duets from which open into the mouths of the hair-follicles. DBoth the
duet and the saceules are lined by epithelinm, which becomes eharged
with fatty matter. This sebaceous matter is discharged into the cavity
of the saccule, probably owing to the disintegration of the cells within
which it is formed. There may be two or more sebaceous glands
attached to each follicle.

The sebaceous glands are developed as outgrowths from the outer
root-sheath.

The sweat-glands are abundant over the whole skin, but they are
most numerous on the palm of the hand and on the sole of the foot.
They are composed of coiled tubes, which lie in the deeper part of the
integument and send their ducts up through the cutis to open on the
surface by corkscrew-like channels which pierce the epidermis (fig. 137).

Fi. 137 —Duct oF A SWEAT-GLAXD PASSING THROUGH THE EPIDERMIS,
(Magnified 200 diameters.) (Heitzmann.)

BP, papille with blood-veszels injected ; 7, rete mucosnm between the papillse ; E, stratum
cormeum ; PL, stratum granulesum ; £, duct, opening on the surface at P

The glandular or secreting tube is a convoluted tube composed of
a basement-membrane lined by a single layer of cubical or columnar
epithelium-cells, and with a layer of longitudinally disposed plain
muscular fibres between the epithelium and basement-membrane,
It is considerably larger than the efferent tube or duct, which begins
within the gland and usnally makes several convolutions before leaving
this to traverse the cutis vera. The efferent tube has an epithelium
consisting of two or three layers of cells, within which is a well-
marked cuticular lining, but there is no muscular layer. The passage
through the epidermis has no proper wall, but is merely a channel
excavated between the epithelinm-cells.

The ceruminous glands of the ear are modified sweat-glands.

I
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The sweat-glands are developed, like the hairs, from downgrowths
of the Malpighian layer of the epidermis into the corium, the rudi-

FiG. 133.—SECTION OF A SWEAT-GLAXD I¥ THE SKIN OF MAX.

a, @, secreting tubes in geetion ; &, o tube eeen from above ; ¢, ¢, efferent tubes § o, inter-
tubnlar connective tissue with blood-weszels. 1, bazement membrane ; 2, muoscular
fibres cut across ; 3, secreting epithelinm of a tubule,

ments which are thus formed becoming eventually coiled up at their
extremities and eonverted into hollow tubes.

The sweat-glands receive nerve-fibres, and each gland has a special
cluster of capillary blood-vessels.
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LESSON XXIV.
STRUCTURE OF THE HEART.

1. Ix a section through the wall of the auricle which has been stained with
magenta and mounted in glycerine, notice the relative thickness of the
epicardinm, myocardinm, and endoecardium. Observe the blood-vessels and
nerve-fibres under the epicardium, often embedded in fat ; here and there a
ganglion may be seen under this membrane, Notice also the elastic networks
under both the pericardium and endocardium. Make a general sketch from
this section.

2. Section through the wall of the ventricle, stained with logwood and
mounted in Canada balsam. The museunlar fibres are variously eut. In
those cut longitudinally, notice the branching of the fibres and their union
into a network. Notice also that although the fibres are cross-striated this is
less distinet than in voluntary muscle, and the nuelei lie in the centre of each
fibre. Transverse markings may also be seen passing across the fibres
between the nuelei and indicating a division into cells. The endocardinm is
very thin, especially over the column® carnew.

8. The lymphatics of the heart are easily injected with Berlin blue by.
sticking the nozzle of the injecting syringe into the muscular substance, in
the interstices of which the lymphatics arige. These commencing lymphaties
lead to efferent vessels which pass to the base of the heart under the epi-
cardium.

4. Section through one of the valves of the heart, stained and mounted
as preparation 2,

5. The epithelium which covers the epicardinm, and that which lines the
endocardium, may be studied in preparations of the fresh organ which have
been treated with nitrate of silver and subsequently exposed to the light and
hardened in aleohol.

The muscular substance of the heart (myocardium) is composed of
transversely striated muscular fibres (fig. 139), which differ from those
of voluntary musele in the following particulars : their striations are
less distinet ; they have no sarcolemma ; they branch and unite with
neighbouring fibres, and their nuclei lie in the centre of the fibres,
Moreover, the fibres are compesed of a series of short eylindrical ecells
(fig. 140) joined together end to end, each corresponding to one of the
nuclei. The lines of junction of these cells may sometimes be seen in
longitudinal sections stained with hematoxylin or magenta ; but they
come much more distinctly into view in sections of the fresh tissue

stained with nitrate of silver.
2
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In the interstices of the muscular tissue there is a little areolar
tissue in which run the very numerous blood-capillaries and the
lacunar lymphatics.

Fia. 180.—MuscULAR FIBRES FROM THE Fiz. 140.—51X MUSCULAR FIERE-CELLS
HEART, MAGNIFIED, SHOWING THEIR FROM THE HEART., (Magnified 425
CROSS-5TRLE, DIVISIOND, AND JUNC- diameters. )

TIONS,

a, line of junction between two cells; b, &
The nneled and cell-junctions are only repre- branching of cells.
gented on the right-hand side of the fgure.

F16, 141 —SECTION OF THE EPICARDIUM OF THE RIGHT AURICLE.

@, eerons epithelinm in section ; b, connective-tizsne layer; ¢ elastic network : d, snbserons
arcolar tissue; o fat; A =ection of a blood-vessel; o o small ganglion; & muoscalar
fibres of the myocardium ; f intermuszcular areolar tizsne,

The myocardium is covered externally by a layer of serous mem-
brane—the epicardium (cardiac pericardium, fig. 141)—composed, like
other serous membranes, of connective tissue and elastic fibres, the
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latter being most numerous in its deeper parts. Underneath the
epicardium run the blood-vessels, nerves, and lymphatic vessels of the
heart, embedded in areolar and adipose tissue; this tissue being con-
tinuous with that which lies between the muscular bundles.

The endocardium (fig. 142) has a structure not very unhke the
pericardium. It is lined by a pavement-epithelium, like the epithelium
of a serous membrane, and consists of connective tissue with elastic
fibres in its deeper part, between which there may, in some parts, be

FiG. 142, —SECTION OF THE ENIHCAR=
IMUM OF THE RIGHT AURICLE.

a, lining epithelium ; & connective tissue with
fine elastic fibrez; ¢ layer with ocoarser
elastic fibres ; o, sub-endocardial connective
tizzue eontinunous with the intermuscular
tissue of the myocardiom; A muoscular
fibres of the myocardiom ; m, plain muscu-
lar tissue in the endocardinm,

Fi1G. 143 —=8EcTIoX THROUGH OXE OF
THE FLAPS OF THE AOQORTIC VALVYVE,
AND PART OF THE CORRESPONDING
BINUS OF VALSALVA, WITH THE AD-
JOINING PART OF THE VENTRICUBAR
WALL.

&, endocardinm, prolonged over the valve: &,
sub-endocardial tizsue; e fibrons tizsne of
the valve, thickenced at ¢ near the free edge ;
d, section of the Jununla: ¢ section of the
fihrous ring ; f, moscular fibrez of the ven-
tricle attached to it; g, loose areolar tissua
it the base of the ventricle: s V. sinos
Valsalvae ; 1, 2, 3, inner, middle, and onter
conts of the aorta.

found a few plain museular fibres. Fat is sometimes met with under
the endocardinm.

In some animals, e.g. the sheep, and sometimes also in man, large
beaded fibres are found under the endocardium. These are formed of
large clear cells joined end to end, and generally containing in their
eentre two nuclei, whilst the peripheral part of the cell is formed of cross-
striated muscular tissue ; they are known as the fibres of Purkinje.

The valves of the heart are formed of folds of the endocardium
strengthened by fibrous tissue (fig. 143). This tissue forms a thicken-
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LESSON XXV,
THE TRACHEA AND LUNGS.

1. Ix sections of trachea. stained with logwood or borax-earmine, and mounted
in Canada balsam. notice the ciliated epithelium, the basement-membrane
(of some thickness in the human trachea), the lymphoid tissue of the mucous
membrane, the elastie tissue external to this, and lastly the fibrous membrane
containing the cartilages. In the mucons membrane and submucous areolar
tissue look for sections of mucous glands, duets of which may be seen opening
on the surface. At the back of the trachea notice the plain muscular fibres
transversely arranged ; there may be larger mucous glands external to these.

2. In sections of lung similarly prepared, notice the sections of the alveoli
eollected into groups (infundibula). Find sections of bronchial tubes,
some cut longitudinally and passing at their extremities into the infundibula,
others cut across ; the latter show the structure of the tubes best. In each
tube notice the ciliated epithelium internally. Next to this the mmucous
membrane containing numerous elastic fibres and often thrown into folds ;
then the layer of cireular musecular fibres, and outside this, loose fibrous tissue
in which in larger bronchial tubes the pieces of cartilage may be seen embedded.
Small mueouns glands may also be observed in the fibrous tissue sending their
ducts through the other layers to open on the inner surface. Notice always
accompanying a section of a bronchial tube the section of a branch of the
pulmonary artery.

In the sections of the alveoli observe the capillary vessels passing from
one side to the other of the intervening septa ; and in places where the thin
wall of an alveolus is to be seen in the section, try and make out the net-
work of blood-capillaries upon it. Notice within the alveoli nucleated cor-
ﬁmlen which very frequently contain dark particles in their protoplasm.

ey appear to be ameboid cells which have migrated from the blood-vessels
and have taken in inhaled particles of carbon. They seem to pass back into
the lung tissue, for similar cells may be seen in this. Make a sketch of part
of the wall of a bronchial tube and of one or two of the alveoli.

8. Mount in Canada balsam a section of lung in which the pulmonary
vessels have been injected. Study the general arrangement of the vessels
with a low power, and the network of capillaries of the alveoli with a high
power. Observe that the veins run apart from the arteries. Sketch the
eapillary network of one or two adjoining alveoli.

The trachea or windpipe is a fibrous and muscular tube, the wall
of which is rendered somewhat rigid by ¢-shaped hoops of cartilage
which are embedded in the fibrous tissue. The museular tissue, which
is of the plain variety, forms a flat band, the fibres of which run trans-
versely at the back of the tube. The trachea is lined by a mucous
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membrane (fig. 144, a—c), which has a ciliated epithelium upon its
inner surface. The epithelium-cells have been already described
(Lesson VIL); they rest upon a thick basement-membrane. The
mucous membrane proper consists of areolar and lymphoid tissue, and
contains numerous blood-vessels and lymphatics. In its deepest part
is a well-marked layer of longitudinal elastic fibres (d). Many small
glands for the secretion of mucus are found in the wall of the trachea.
They may lie either within the mucous membrane or in the submucous
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Fic. 144 —LoxGITUDINAL SECTION OF THE HUMAN TRACHEA, INCLUDING PORTIONS
OF TWO CARTILAGINOUS RINGS. (Moderately magnified.)

a, eiliated epithelinm ; b, basement-membrane ; ¢, superficial part of the mueons membrans.
containing the sections of numerons mpﬂlar{v blood-veszelz and much 1ymphodd tizsue; d,
desper part of the mocous membrane, consisting mainly of elastic fibres; » submucons
areclar tissne, containing the larger blood-vezsels, small mucous glands (their doets and
alveoli are seen in section), fat, &c. ; 7, fibrous tizsue investing and uniting the cartilages ;
g, & small mazz of adipose tissue in the fibrous Iayer ; A, cartilage.

-

areolar tissue (e), or, lastly, at the back of the trachea, outside the
transverse muscular fibres.

The two divisions of the trachea, the bronchi, are precisely similar
in structure.

The larynx is also very like the trachea so far as the structure of
the muecous membrane is concerned, but over the true voeal cords and
upon the epiglottis, as well as here and there in the part above the
glottis, stratified epithelium is found, and taste-buds (see Lesson
XXVI.) may occur in this epithelinm, except over the vocal cords.
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The lymphoid tissue is especially abundant in the mucous mem-
brane of the ventricle of Morgagni, and a large number of mucous
glands open into this cavity and into that of the sacculus.

The true vocal cords are composed of fine elastic fibres.

The cartilages of the trachea and larynx are hyaline, except the
epiglottis and the cartilages of Santorini and of Wrisberg, which are
composed of elastic fibro-cartilage.

e
e
Fic. 145—DIAGRAMMATIC REPRESENTATION OF THE EXDIXG OF A
BROXCHIAL TUBE IN SACCULATED INFUNDIBULA.

The lungs are formed by the ramifications of the bronchial tubes
and their terminal expansions, which form groups of sacculated dila-
tations (infundibula), beset everywhere with small hemispherieal
bulgings, known as the air-cells or pulmonary alveoli.

Fia. 146.—PoRTION OF A TRANSVERSE SECTION OF A BRONCHIAL TUBE, HUMAX
6 . 1¥ DIAMETER. (Magnified 50 diameters.)

a, cartilage and fibrous layer with mueonz glands, and, in the outer part, a little fat ; in the
middle, the doct of & pland opens on the inner sorface of the tobe ; b annular layver of
involuntary muscular fibres ; ¢, elastic layer, the elastic fibres in bundles which are seen
cut across ; 4, colomnar eiliated epithelinm.

The bronchial tubes (figs. 146, 147) are lined in their whole
extent by ciliated epithelium which rests on a basement-membrane.
External to this is the corium of the mueous membrane, containing a
large number of longitudinal elastic fibres and some lymphoid tissue.
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Outside this again is a complete layer of plain musecular fibres encireling
the tube. Next comes a loose fibrous layer in which, in the larger
tubes (fiz. 146), small plates of cartilage are embedded. Muecous
glands are also present in this tissue.

F1G. 147—SECTION OF A SMALL BRONCHIAL TUBE FROM THE PIG'S LUNG.
( This section iz much more magnified than that represented in the previous
figure. )

ir, fibronz Inyer : & mnszcalar layer ; e, mueons membrane in longitudiffil folds, with nomer-
ons longitndinally running elastic fibres cat across; J, cilinted epithelium ; f surronnd-
ing alvecli.

The smallest bronchial tubes, which are abont to expand into the
infundibula, gradually lose the distinetness of the several layers, their
wall at the same time being greatly thinned out and becoming bulged
to form the alveoli. The epithelium also becomes changed; from
columnar and ciliated it becomes eubical and non-ciliated.

In the alveoli themselves, besides small groups of cubical cells,
there are large irregular flattened cells (fiz. 148) which form an
extremely delicate layer, separating the blood-capillaries from the air
within the alveoli. The capillary network of the alveoli is very
close (fiz. 149), and the capillary vessels of adjoining alveoli are in
complete continuity, the vessels passing first to one side and then to
the other of the septa which separate the adjacent alveoli.

Blood-vessels.—DBranches of the pulmonary artery accompany the
bronchial tubes to be distributed to the capillary networks upon the
alveoli, from which the blood is returned by the pulmonary veins
which, pursning a separate course through the tissue of the lung, join
in their conrse with others to form larger vessels which pass to the
hilus, Branches from the bronchial arteries are distributed to the
walls of the bronehial tubes, and to the conneetive tissue of the lung.
This tissue intervenes everywhere in small quantity between the in-
fundibula (interstitial tissue), and forms a distinet layer, containing
much elastic tissue, covering the surface of the lung underneath the



THE TRACHEA AND LUNGS 123

o t
e i =
= el a8

Fi1c. 148—S8ECTION OF PART OF CAT'S LUNG, STAINED WITH XITRATE OF SILVEE.
( Highly magnified.)
The amall granular and the large Hattensd cells of the alveoli are shown. In the middle is a
section of s lobualar bronchial tube, with a patch of the grannlar pavement-epithelinm
cells on one =ide, ]

Fig. 149.—SEcTIoN OF INJECTED 1LUNG, INCLUDING SEVERAL CONTIGUOUS ALVEOLL
( Hizhly magnified.)
& &, free edges of alveoli; o e partitions between neighbouring alvesli, eeon in section :
&, small arterial branch rivine off capillaries to the alveoli, The lnoping of the vesselz to
Eilh{"l‘ #lide of the I“'tf:'l”l"!'li 'i'l- '.'.'I'it 1"x:|]i|'|it|"|1_ -ﬂll{',l,'Pp" the capi]!iirip_.; ig sepn the holies
geneons alveolar wall with nuclei of connective-tisane eorpuscles, and elastic fibres,
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serous membrane (subserous tissue). In some animals this subserous
layer contains plain muscular tissue, which is especially developed
near the lung-apex,

The lymphatics of the lung form two sets of vessels, one set
accompanying the bronchial tubes, and another set forming a network
in the interstitial connective tissue, and in the subserous tissue. Both
sets of lymphaties tend towards the hilus and enter lymphatie glands
at the root of the lung. Those in the subserous tissue communicate
by means of stomata between the epithelial cells of the serons mem-
brane with the cavity of the pleura.

The pleura, which covers the surface of the lung, has the usual
structure of a serous membrane. It is provided with a special network
of capillary blood-vessels, which are supplied by branches of the
bronchial arteries,
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LESSON XXVI.

STRUCTURE OF THE TEETH, THE TONGUE, AND MUCOUS
MEMBRANE OF THE MOUTH.

1. Stupy first with the low power and afterwards with the high power a
longitudinal section of a human tooth which has been prepared by grinding.
It 18 better to purchase this specimen, for the process of preparation is
difficult and tedious without the aid of special apparatus, Examine carefully
the enamel, the dentine, and the cement. The dark appearance of the
dentinal tubules is due to their containing air in the dried specimen. Measure
the diameter of the enamel prisms and of some of the dentinal tubules.
Make sketches from each of the tissues,

2, Mount in Canada balsam a section of a tooth in sifu, which has been
decaleified in chromic or picrie acid and stained with logwood or borax-
carmine. In this section the mode of implantation of a tooth, as well as the
structure of the pulp, ean be made out. Make a general sketch under a low
power, and under a high power draw a small piece of the pulp showing the
processes of the odontoblasts extending into the dentinal tubules.

3. The development of the teeth and the formation of their tissues are
studied in sections made across the snout and lower jaw of feetal animals.
The preparation should be stained in bulk with alcoholic magenta, borax-
ecarmine, or hematoxylin, and embedded in paraffin, and the sections mounted
by the shellac-creosote process (see Appendix).

4. Section across the whole tongue of a small mammal; stain with log-
wood, and mount in Canada balsam. In these sections the arrangement of
the muscular fibres and the structure of the papille of the mueous mem-
brane may be studied ; and if the organ have been previously injected, the
arrangement of the blood-vessels in the muscular tissue and in the mucous
membrane will also be well seen,

THE TEETH.

A tooth consists of three calcified tissues: the enamel, which is of
epithelial origin, the dentine, and the cement, or crusta petrosa. The
dentine forms the main substance of a tooth, the enamel covers the
erown, and the cement is a layer of bone which invests the root
(fig. 150).

The enamel is formed of elongated hexagonal prisms (fig. 151),
which are set vertically, or with a slight curvature upon the surface of
the dentine. They are marked at tolerably regular intervals with
slight transverse shadings producing an indistinet cross-striated ap-

pearance. Sometimes coloured lines run through the enamel across
the direction of its fibres.
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The dentine is composed of a hard dense substance like bone, but
containing no Haversian canals or lacun®. It is pierced everywhere,
however, by fine canaliculi (dentinal tubules, figs. 152, 158), which
radiate outwards from a central cavity which, during life, contains the
pulp. The tubules branch at acute angles as they pass outwards;
their branches become gradually finer towards the periphery of the

Frc. 150.— VERTICAL
SECTION OF A TOOTH
in situ. (1o diame-
ters, )

¢, is placed in the pulp-
cavity, opposite the
cervix or neck of the
tooth; the part above
iz the crown, that helow
iz the root (fang). 1,
enamel with radial and
coneentric markings ;
2 dentine with tubules
amd incremental [ines
3, cement or crusta pe-
trosa,with bone corpus-
cles: 4. dental perios-
tenm ; &, bone of lower
jaw,

dentine. The tubules have a proper wall of their own, which ean be
isolated by steeping a section of tooth in strong hydrochloric acid. In
the living tooth they are occupied by protoplasmic fibres, which are pro-
longed from the superficial cells of the pulp.

The intertubular substance is for the most part homogeneous, but
here and there indications can be seen of its deposition in the form of
globules. This is especially the case near the surface of the dentine,
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FiG. 151 —ExAMmEL prIsus. | 550 diameters,)
A, fragments and single fibres of the enamel, isolated by the action of hydrochlorie acid.

B, surface of a small fragment of enamel, showing the hexazonal ends of the fibres,

e~
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Fig. 152,—SECTION OF FANG, PA-
RALLEL TO THE DENTINAL TU-
BULES, ( Magnified 500 diameters, )

1, cement, with large bone.Jacunme and
indications of lamelle; 2 granular
layer of Purkinje (interglobular
spaces) ; 3, dentinal tubules.
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Fic. 158.—SecTioN: oF
DENTINAL TUERULES,
o, eut acrozs: & cut

obliquely.
(About 300 diameters.)

1

where the globular deposit and the interglobular spaces may produce
a granular appearance (granular layer, fig. 152, 2), and also in the
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pourse of certain lines or clefts which are seen traversing che dentine
across the direction of the tubules (incremental lines, fig. 150, shown
magnified in fiz. 154).

5
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Fie. 1H4.—A SMALL PORTION OF THE DENTINE WITH INTERGLOBULAR SPACES,
{ 350 diameters. )

¢, portion of incremental line formed hy the interglobular spaces, which are here filled up
by a transparent material. .

The pulp consists of a soft, somewhat jelly-like, connective tissue,
containing many branched cells, a network of blood-vessels, and some
nerve fibres which pass into the pulp-cavity along with the blood-
vessels by a minute canal at the apex of the fang. The superficial
cells of the pulp form an almost continuous layer, like an epithelinm.
They are known as odontoblasts, from having been concerned in the
formation of the dentine.

The crusta petrosa (fig. 152, 1) is a layer of lamellated bone in-
¢luding lacunm and canaliculi, but without Haversian canals, at least
normally in the human teeth. It is covered with periosteum (dental
periostewm), which also lines the socket, and serves to fix the tooth
securely.

Formation of the teeth.—The teeth are developed in the same
manner as the hairs. A thickening of the epithelium occurs along the
line of the gums, and grows into the corium of the mueous membrane
(common enamel-germ, fig. 155, A). At regular intervals there is yet a
further thickening and growth from the common enamel-germ into the
tissue of the mucous membrane, each of these special rudiments swelling
out below into a flask-shaped mass of cells, the special enamel-germ,
fig. 155, B). A vascular papilla grows up from the corium into the
bottom of the special enamel-germ (fig. 155, C, D) ; this papilla has
the shape of the crown of the future tooth. Each special enamel-
germ, with its included papilla, presently becomes cut off from the
epithelium of the mouth, and sarrounded by a vascular membrane—
the dental sac. The papilla becomes transformed into the dentine of
the future tooth, and the enamel is deposited upon its surface by the
epithelial cells of the enamel-germ. The root of the tooth, with its
covering of cement, is formed at a later period, when the tooth is
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FiG. 155,
A. SECTION ACROSS THE UPPER JAW OF A FETAL SHEEP. (3 centimeters long.)
1, commaon ensmel-germ dipping down into the mucons membrane where it is half surrounded

by a semilunar-shaped more dense-looking tissue, the germ of the dentine and dental sac;
2, palatine process of the maxilla.

B. BECTION SIMILAR T THAT SHOWN IN THE FPREVIOUS FIGURE, BUT PASSING
THEOUGH ONE OF THE SPECIAL ENAMEL-GERME HERE BECOMING FLASK-SHAPED.

e, ¢, epithelinm of mouth § r, neck ; /, body of special enamel-germ.

C axp D. SECTIONS AT LATER STAGES THAN A AXD B, THE PAPILLA HAVING BE-
COME FORMED AXD ISDEXTED THE ENAMEL-GERM, WHICH HAS AT THE SAME TIME

GROWN FALRTLY ROUND IT.

& epithelinm of gum, sketched in ontline ; 7, neck of cnamel-germ ; /7, enamel-organ ; &, its
i F eolumnar cellz : ), projections into the corinm ; p, papilla ; & dental sae forming.
In E"tlm ennmel-germ (fp) of the corresponding permanent tooth has become formed.

K
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beginning to grow up through the gum, by a gradual elongation of the
base of the papilla.

Previously to the deposition of the enamel, the enamel-germ under-
goes a peculiar transformation of its previously rounded epithelium-

Fia. 156. — A SECTION THROUGH THE
ENAMEL-ORGAN AXD DENTAL SAC FROM
THE TOOTH OF A CHILD AT BIRTH.
{250 diameters, )

a, outer dense layer of the dental sac: & inner
loozer texture of the same with capillary blood-
veasels and a somewhat denger Iayer towards
the enamel organ ; ¢, spongy substancs ; d, inner
cells 3 and ¢, outer cellular layer of the enamel-

OFgaL.

Fic. 157.—PART OF SECTION OF DEVELOP-
ING TOOTH OF YOUNG RAT, SHOWING
THE MODE OF DEFOSITION OF THE DEN=-
TIXE. ( Highly magnified.)

a, outer layer of fully ealeified dentine; & un-
caleifed matrix, with a few nodoles of calen-
réoiis matter ; ¢ odontoblasts with processes
extending into the dentine ; 4, palp. The sec-
tion iz stained with carmine, which eolours
the uncaleificd matrix, but not the caloified
part.

cells into three layers of modified cells. One of these is a layer of
colummar cells (fiz. 156, ), which immediately covers the surface
of the dentine. These columnar cells form the enamel-prisms either
by a deposition of calecareous salts external to them, or by a direet
caleification of their protoplasm. The cells next to the dental sac
form a single layer of cubical epithelium (e), all the other cells of the
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enamel-germ become transformed into branching corpuseles (¢, com-
municating by their processes, and thus forming a continuous net-
work. The enamel-germ, after it is thus modified, is known as the
enamel-organ.

The dentine of the tooth is formed by caleification of the surface of
the papilla. At this surface there is a well-marked layer of odonto-
blasts (figz. 157), and these produce a layer of dentinal matrix which
forms a sort of eap to the papilla, and which soon becomes calcified by
the deposition of globules of caleareous matter. Processes of the
odontoblasts remain in the dentine as it is forming, and thus the
dentinal tubules are produced. Subsequently other layers of dentine
are formed within the first by a repetition of the same process, and in
this way the papilla gradually becomes caleified. A part, however,
remains unaltered in the centre of the tooth, and with its covering of
odontoblasts forms the pulp.

The ten mlk-teeth are formed in each jaw in this manner.
These, however, become lost within a few years after birth, and are
replaced by permanent teeth in much the same way that a new succes-
sion of hairs oceurs. A small outgrowth takes place at an early period
from the enamel-germ of each of the milk-teeth (fig. 155, D, f p), and
this eventually becomes the germ of the corresponding permanent
tooth. It gradually enlarges, acquires a papilla, forms an enamel-
organ, in short, passes through the same phases of development as its
parent germ, and when the milk-tooth drops out of the jaw in conse-
quence of the absorption of its roots (by osteoclasts) the permanent
tooth grows up into its place.

But there are six permanent teeth in each jaw which do not suc-
ceed milk-teeth ; these are the permanent molars. They are developed
from an extension backwards of the original epithelial thickening
(eommon enamel-germ) and the downgrowth from this into the corium
of three successive special enamel-germs at comparatively long intervals
of time. Within these the tissues of the permanent molars become
formed in a manner exactly similar to that in which the milk-teeth are
developed.

THE TONGUE.

The tongue is mainly composed of striated musenlar fibres, running,
some longitudinally, and others transversely. It iscovered by a mucouns
membrane, the epithelinum of which, like that of the rest of the mouth, is
thick and stratified, and conceals microscopic papille (fig. 158) like
those of the skin. Desides these, the upper surface of the organ is
covered with larger papille, which give it a rough appearance. These,
which are termed the lingual papilie, are of three kinds: (1) About
twelve or thirteen comparatively large eircular projections, each of which
is surrounded by a narrow groove (fossa), external to which the mucous

K2
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Fic. 158 —SEcTioN oF
MUCOUS MEMEBRANE
OF MOUTH, sSHOWING

THREEE MICROSCOPIC Fie. 159.—SECTION 0OF CIRCUMVALLATE PAPILLA,
PAPILLE AND STRA- HUMAN, THE FIGURE INCLUDES OXE SIDE OF THE
TIFIED EPITHE- PAPILLA AXD THE ADJOIXING PART OF THE
LivMm. THE pLoOD- vaLLus, (Magnified 150 diameters.) (Heitzmann,)
VESSELS HAVE BEEXN E, epithelinm ; &, tastesbnd ; € corinm with injected blood=-
INJECTED. (Toldt.) vessels 3 M, gland with duct,

Fio. 160=—SECTION OF FUNGIFORM Fre. 161.—Sectiox oF Two
PAPILLA, HUMAN. (Heitzmann,) FILIFORM PAPILLE. HUMAN.
{ Heitzmann,) (Letters as in

E, epithelinm ; © corium ; L. lvmphoid tissoe ; previous figure.)

M, muscular fibres of tongwe.
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membrane is raised above the general level (vallum) (fig. 159), These
papille form a V-shaped line towards the back of the tongue; they
receive filaments of the glosso-pharyngeal nerve, and have taste-buds in
the epithelinm which covers their sides, and in that of the side of the
vallum. They are known as the circumvallate papille. (2) All the rest
of the papillary surface of the tongne is covered by conical papille, so
named from the conical pointed cap of epithelinm which is borne by
each ; sometimes this cap is fringed with fine epithelial filaments, when
they are termed jfiliform (fig. 161). (3) Scattered here and there
amongst the conical papille are other larger papille, the fungiform
(fig. lﬁﬂ} These are very vascular, and lie partly embedded in little
depressions of the mucous membrane,

Small tubular glands may be seen between the superficial muscular
fibres sending their ducts to the surface. Most of them secrete mueus,
but those which open into the trenches of the circumvallate papilla,
and a few others elsewhere, yield a serous secretion.

The mucous membrane at the back of the tongue contains a large
amount of lymphoid tissue.

The taste-buds.—The minute gustatory organs which are known as
taste-buds may be seen in sections which pass through the papille
vallatee or the papille fungiformes; they are also present here and
there in the epithelinum of the general mueous membrane of the tongue,
especially at the back and sides, and occur also upon the under surface
of the soft palate, and on the epiglottis. But they are most easily
studied in the papille foliat® of the rabbit, two small oval areas lying

Fic. 162.—ToXGUE OF RABBIT, SHOWING THE SITUATION OF THE
PAPILLE FOLIAT.E, p.

on either side of the back of the tongne and marked transversely with
a number of small ridges or laminm with intervening furrows (see
fizs. 162 and 163). Sections across the ridges show numerous
taste-buds embedded in the thick epithelium which elothes their sides.

The taste-buds are ovoid clusters of epithelinm-cells which lie in
cavities in the stratified epithelium (fig. 164). The base of the taste-
bud rests upon the corium of the mucous membrane, and receives a
branch of the glosso-pharyngeal nerve ; the apex is narrow and com-
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municates with the eavity of the mouth by a small pore in the super-
ficial epithelium (gustatory pore, fig. 164, p).

L
LA
.‘::I- u'—
e
e E;Jﬁtf
¥ ) )
J }:ﬁ:f
".Ef
|

Fig. 163, ~VERTICAL SECTION OF PAFPILLA FOLIATA OF THE RABEIT, PASSING

ACROSS THE FoLLE. (Hanvier.)

p, central lpmina of the corinm; v, section across a vein, which traverses the whole length

Fi1a. 164.—SEcTION THROUGH THE MIDDLE OF A TASTE-BUD,

of tha folia; pf, Iateral lamina in which the nerve-fibres run ; ¢, taste-bud ; w, scetions
of nerve-bundles ; a, serons gland,

(B2

Sialiny i

)
=

"
¥ ok
L

{ Ranvier.)

i, gnstatory pore ; & gustatory cell; r, snstentacular cell; m, lymph-cell, containing fatty

granules ; & superficial eclls of the stratifed epithelinm ; o, nerve-fibres.

The cells which compose the taste-bud are of two kinds, viz, :

1. The gustatory cells (fig. 165, a), which are delicate fusiform or
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bipolar cells composed of the cell-body or nucleated enlargement, and
of two processes, one distal, the other proximal. The distal process is
nearly straight, and passes towards the apex of the taste-bud, where it
terminates in a small, highly refracting eilinm-like appendage, which
projects into the pore above mentioned. The proximal process is more
delicate than the other, and is often branched and varicose ; it is

Fi1G. 165 —VARIOUS CELLS FROM TASTE-BUD OF RABBIT. (600 diameters.)

a, four gustatory cells from central part ; &, two snstentacular cells, and one gustatory cell, in
connection ; ¢ three sustentacular cells.

believed to be directly connected with an entering nerve-fibre. 2. The
sustentacular cells (fig. 165, ¢). These are elongated cells, mostly
flattened, and pointed at their ends ; they lie between the gustatory
cells, which they thus appear to support, and in addition they form a sort
of envelope or covering to the taste-bud. Between the cells of the taste-
bud lymph-corpuscles are often seen, having probably wandered here
from the subjacent mucous membrane.
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LESSON XXVIIL.
THE SALIVARY GLANDS.

1. Stvpy carefully sections of the submaxillary gland of a dog. The
gland should have been hardened in alcohol and stained with logwood.
Notice the acini filled with clear cells, the nuelei of which usually lie near the
basement-membrane. Notice here and there, outside the clear cells, demi-
lunes or erescents of small darkly stained granular-looking cells. Observe also
the sections of the duets with their striated columnar epithelinm. Try and
find a place where one of the ducts is passing into the alveoli. Sketch under
a high power, -

2, Study sections of the parotid gland prepared in a similar way.

8. Examine small pieces of both submaxillary and parotid gland fresh in
galine solution. In'the submaxillary gland notice that the alveolar cells are
swollen out with elear mueigen, but that those of the parotid are filled with

granules (zyvmogen).! Make a sketch from each preparation under a high
pOWer.

4. Prepare a transverse section of the esophagus. Notice the thick
muscular eoat partly containing cross-striated fibres and the mucous mem-
brane with its papille and stratified epithelinm. Look for mueous glands in
the areolar coat. Sketch under a low power.

The salivary glands may be looked upon as typical of secreting
glands in general. They are composed of a number of lobules bound
together loosely by connective tissue. Iach small lobule is formed of
a group of saccular or somewhat tubular alveoli or acini (fig. 166) from
which a duet passes, and this, after uniting with other duets to form
larger and larger tubes, eventually leaves the gland to open upon the
surface of the mucons membrane of the mouth.

The alveoli are enclosed by a basement-membrane, which is
reticular (fig. 167). This basement-membrane is continued along the
ducts. Within it is the epithelium, which in the alveoli is composed of
polyhedral cells (fig. 168, a), but in the duets is regularly eolumnar,
except in that part of the duet which immediately opens into the

! To study the changes which the alveolar cells undergo during secretion, pilo-
carpine is injected subeutaneously into an animal in sufficient amount to produce
copious salivation ; after which the animal is killed and its salivary glands are
examined as in preparation 3. The granules are not seen in preparations that
have been in aleohol, but ozmic acid preserves them ; they are best seen, however,
in the fresh tissuoe.
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Fi1c. 166, —IDiAGrAM OF THE CONSTRUCTION OF A LOBULE OF A TUBULO-REACEMOSE
(ACINO-TUBULAR ) MUCOUS GLANI.

a, duet ; b, a branch of the duet ; e alveoli as they lie together in the gland ; J, the same
separated, showing their connection az an irregular tube.

Fic. 167.—MEMBRARA PROPRIA OF TWO ALVEOLI ISOLATED.

The preparation is taken from the orbital gland of the dog, which is similar in structure toa
mcous salivary gland,

F16. 168.—SECTION OF THE SUBMAXILLARY GLAXD OF THE DOG, SHOWING THE
COMMENCEMENT OF A DUCT IN THE ALVEOLL (Magnified 425 diameters.)

a, one of the alveali, several of which are in the section shown grouped around the
commencement of the duct, d’: «, an alveolus, not opened by the section ; &, asement-
membrane in section ; & interstitial connegtive tissne of the gland ; 4, zection of a duot
which has passed away from the alveoli, and is now lined with characteristically strinted
columnar cells ; & semilunar group of darkly stained cells at the periphery of an alveolus,
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FiG. 169.—SecTioN oF DOG'S SUBMAXILLARY, STAINED.

a, duct 3 & alveolus ; ¢ crescent.

F1G. 171.—ALVEOLT OF A SEROUS GLANXD. A, AT REST. B, AFTER A SHORT PERIOD
OF ACTIVITY. (U, AFTER A PROLONGED PERIOD OF ACTIVITY.

In A and B the nuclel are obscured by the granules of zymogen.
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alveoli; in this it is flattened (d'). The columnar epithelium of the
ducts is peculiar, in that the cells show a distinetion into two unequal
zones, an outer, larger, striated zone, and an inner, smaller, granular
one (fig. 168, d).

The cells of the alveoli differ according to the substance they
secrete. In alveoh which secrete mucus, such as all the alveoli of the
dog’s submaxillary, and some of the alveoli of the same gland in man
(fig. 1701, the cells are clear and swollen out with mucigen, which is
discharged into the ducts when the gland is stimulated to activity. But
in each alveolus there are some smaller cells which do not contain
mucigen, and these generally form ecrescentic groups which lie next to
the basement-membrane (fig. 1649, ¢). These are the so-called crescents
of Gianuzzi ; their constituent cells are also known as marginal cells.
In alveoli, on the other hand, which do not secrete mueus, but watery or
serous saliva, such as the parotid in all animals, and some of the alveoli
of the human submaxillary, the cells are filled with granules when the
gland is at rest, although the outer part of each cell may become clear
after a long period of secretion (fig. 171).

The largest duets have a wall of connective tissue ontside the base-
ment-membrane, and also a few plain musecular cells. The blood-vessels
of the salivary gland form a ecapillary network around each alveolus.
The lymphatics commence in the form of lacunar vessels encireling the
alveoli. The nerve-fibres, which are derived both from the cerebro-
gpinal nerves and from the sympathetic, have not been satisfactorily
traced to their termination, but they probably become connected with
the alveolar cells.

THE PHARYNX AND (ESOPHAGUS.

The pharynx is composed of a fibrous membrane, which is encircled
by striated muscles, the constrictors, and lined by mucous membrane.
The mucous membrane is lined in the upper part of the pharynx and
on the upper surface of the soft palate with ciliated epithelium, which
is continuous with that of the nostrils, and through the Eustachian
tube with that of the tympanum. Below the level of the soft palate
the epithelium is stratified like that of the mouth and gullet, into
which it passes. In certain parts the mucouns membrane contains a
large amount of lymphoid tissue, especially at the back, where it
forms a projection which is sometimes termed the pharyngeal tonsil,
and there are numerous mueous glands opening on its surface.

The wsophagus or gullet, which passes from the pharynx to the
stomach, consists, like the pharynx, of a fibrous covering, a muscular
coat, a lining mucous membrane, and intervening connective tissue
(areolar coat) (fig. 172). The muscular coat is mueh more regularly
arranged than that of the pharynx, and is composed of striated muscle
in about its upper third only, the rest being of the plain variety. There
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are two layers of the muscular coat, an outer layer, in which the fibres
run longitudinally, and an inner, in which they course circularly, The
mucous membrane is lined by a stratified epithelinm, into which miero-
seopic papille from the corium project. The corium is formed of areolar
tissue, and its limits are marked externally by a narrow layer of longi-

Fi6. 172—SEecTIoN OF THE HUMAX (ES0PHAGUS.
The section is transverse, and from near the middle of the gullet. o, fibrous covering ;

b, divided fibres of the longitudinal muscular coat ; ¢, transverse muscular fibres; 4, snb-
mucons or areclar layver : o muscularis mucose ; f papille of mucous membrane ; g, lami-

nated epithelial lining ; & mucons gland ; i, gland duct.

tudinally disposed plain museular fibres, the muscularis mucose. This
is separated from the proper muscular coat by the areolar coat, which
contains the larger branches of the blood-vessels and lymphaties, and
also most of the mucous glands of the membrane.
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LESSON XXVIIL
THE STRUCTURE OF THE STOMACH.

1. Sectroxs of the cardiae region of the dog's stomach, ent perpendicularly
to the surface of the mucous membrane. The tissue 1s to be stained with log-
wood or borax-carmine, and the sections are to be mounted in Canada balsam.

In these sections the general arransement of the coats of the stomach is to
be studied and sketches are to be made under a low power illustrating this
arrangement, and others under a high power showing the structure of the
glands of the mucous membrane,

Measure the whole thickness of the mueous membrane, the thickness of
the muscular coat, the size of the columnar epithelinm-cells of the surface,
and that of the cells in the deeper parts of the glands.

2, Sections of the mmeous membrane of the same region, cut parallel
to the surface.

These sections will show better than the others the arrangement of the
cells in the glands,

3. Vertical sections of the muecous membrane from the pylorie region
of the dog's stomach. Make a sketch under a low power of one of the glands
in its whole length, filling up some of the details with the high power.

4. Study the arrangement of the blood-vessels of the stomach in vertical
sections of the wall of an organ the vessels of which have been injected.

The wall of the stomach consists of four coats, which, enumerated
from without in, are as follows, viz.: serous, muscular, areolar or sub-
mucous, and mucous membrane.

The serous coat is a layer which is derived from the peritoneum.
It is deficient only along the lines of the lesser and greater curvatures.

The muscular coat consists of three layers of plain muscular fibres.
Of these the bundles of the outer layer run longitudinally, those of the
middle layer circularly, and those of the inner layer obliquely. The
longitudinal and circular bundles become thicker and stronger towards
the pylorus, at which they pass into the corresponding layers of the
small intestine; at the pylorus itself the cirenlar layer is greatly
thickened to form the sphincter muscle. The oblique fibres are only
present in the left or cardiac part of the stomach.

The areolar or submucous coat is a layer of areolar tissne, which

serves to unite the mucons membrane loosely to the musecular eoat ;
in it ramify the larger branches of the blood-vessels and lymphaties.
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d. duct or mouth of the #land = 5, base or funidas of one of itz tubnles.
of a tubule more highly magnified ; ¢, central cell ; p, parietal cell.
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Fic. 174 —A CARIMAC GLAND OF

SIMPLE FOEM, FROM THE BAT'S
sTOMACH, (Csmic acid prepara-
t1iom.)

. columnar epithelium of the surface;

n, neck of the gland with central
and parietal eells ; ¥, base or fundus,
;}|-1-|_|_]|ig-r| rm_i}' 11:.' 1|ri|mi]ml Or Cen-
tral cells, which exhibit the granules
pecnmulated towards the lnmen of
the gland,

F1G. 175 —A CARDIAC GLAND FroM THE Doc’s stosmact. (Highly magnified.)

Om the right the base
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The mucous membrane is a soft, thick layer, generally somewhat
corrugated in the empty condition of the organ. Its thickness is
mainly due to the fact that it is made up of long tubular glands, which
open upon the inner surface. DBetween the glands the mucous mem-
brane is formed of areolar with much lymphoid tissne. Externally it
is bounded by the muscularis mucose, which consists of an external
longitudinal and an inner circular layer of plain muscular fibres. The
glands are formed of a basement-membrane lined with epithelinm.
Each gland consists of three or four secreting tubules, which opert
towards the surface intd a larger common tube, the duct of the gland.
The duct is in all cases lined by columnar epithelium of the same
character as that which covers the inner surface of the mucous mem-
brane, but the epithelium of the secreting tubules is somewhat different
from this, and, moreover, differs somewhat in the glands of the cardiae
and pylorie regions of the organ.

In the cardiac glands (fiz. 173) the semetmg tubules are long, and
the duct short. The epithelium of the tubules is composed of two kinds
of cells. Those of the one kind, which form a continuous lining to the
tubule, are somewhat polyhedral in shape, and in stained sections look
clearer and smaller than the others, but in the fresh glands, and in
osmic preparations, they appear filled with granules (fig. 174).! These
cells are believed to secrete the pepsin of the gastric juice, and are termed
the chief cells of the cardiac glands, or, from their relative position in
the tubule immediately surrounding the lumen, the central cells. Scat-
tered along the tubule, and lying between the chief cells and the base-
ment membrane, are a number of other spheroidal or ovoidal cells,
which become stained by logwood and other reagents more darkly than
the central cells. These are the superadded or parietal cells (oxyntic *
cells of Langley).

In the pyloric glands (fig. 175) the ducts are much longer than in
the cardiac glands, and the secreting tubules possess eells of only one
kind. These eorrespond to the chief cells of the cardiac glands., They
are of a columnar or cubical shape, and in the fresh condition of a
granular appearance, and quite unlike the columnar epithelium-cells
of the surface, which are long tapering cells, the outer part of which
is filled with mucus. At the pylorus itself the pylorie glands become
considerably lengthened, and are continued into the submucous tissue,
the muscularis mucose being here absent ; they thus present transi-
tions to the glands of Brunmner, which lie in the submucous tissue of
the duodenum, and send their duets through the mucous membrane
to the inner surface.
~ The blood-vessels of the stomach (fig. 176) are very numerous, and

' The granules are most numerous at the inner part of the eell, a small outer
zone being left clear. After prolonged activity this outer zone increases in size
while the granules diminish in number as in the analogous cases of the pancreas
and parotid glands.

¥ 8o called because they produce the acid of the gastric secretion.
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pass to the organ along its curvatures. The arteries pass through the
muscular coat, giving off branches to the capillary networks of the
muscular tissue, and ramify in the areolar coat. From this, small
arteries pierce the musecularis mucos@®, and break up into capillaries
near the bases of the glands. The capillary network extends between
the glands to the surface, close to which it terminates in a plexus of
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Fic. 176.—PLAX OF THE BLOOD-
YESSELS OF THE STOMACH.

a, small arteries passing to break up
into the fine capillary network, d,
between the glands; & coarser
capillary network around the
months of the glands; ¢ ¢ veins
pazging vertivally downwards from
the ;l'l_;ﬂ,*rlh'i:il et \\'rr]‘]{: & Iﬁ.‘rﬂ'ﬁ:
viezzels in the submucosa.

Fic. 175.—A PYLORIC GLAND,
FREOM A SECTION OF THE
DOGE STOMACH,

ﬂ':.lﬂilﬂil.lﬂ:L; m, neck 3 fr, o deep por-
tion of a tubule cut transversely,

relatively large venous capillaries whieh eneirele the mounths of the
glands. From this plexus straight venous radicles pass through the
mucous membrane, pierce the museularis mucos®, and join a plexus of
veins in the submuecous tissne. From these veins blood is carried
away from the stomach by efferent veing, which accompany the enter-
ing arteries.

The lymphatics (fig. 177) arise in the mucous membrane by a
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plexus of large vessels dilated at intervals, and looking in sections like
clefts in the interglandular tissme. From this plexus the lymph is
carried into larger valved vessels in the submucous coat, and from
these, efferent vessels pass through the museular coat to reach the

Fi1c. 177.—LYMPHATICS OF THE HUMAN GASTRIC MUCOUS MEMBEAXE, INJECTED.

The tubules are only faintly indicated ; o, muzenlariz mueozee ; & plexus of fine vessels at
bmze of glamds ; ¢ plexns of larger valved lymphatics in submucosa.

serous membrane, nnderneath which they pass away from the organ.
The museunlar coat has its own network of lymphatic vessels. These
lie between the two principal layers, and their lymph is poured into
the efferent lymphatics of the organ.

The nerves have the same arrangement and mode of distribution
as those of the small intestine (see next Lesson).

IJ
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LESSONS XXIX. axp XXX,
STRUCTURE OF THE INTESTINE.

LESSON XXIX.

1. Sections of the duodenum or jejunum vertical to the surface. The
tissue is to be stained with logwood or borax-carmine and the sections
mounted in Canada balsam. The general arrangement and strueture of the
intestinal wall is to be studied in these sections.

Make a general sketeh under the low power and carefully sketch part of
a villus under the high power.

2, From the same portion of the intestine, sections parallel to the
surface, and therefore across the long axis of the villi and glands of the
mueous membrane. In order to keep the sections of the villi together so that
they are not lost in the mounting, it will be necessary to employ the creosote-
ghellac method of mounting the sections (see Appendix).

In this preparation sketch the transverse section of a villus,

8. Transverse vertical sections of the ilenm passing through a Peyer's
patch. Observe the nodules of lymphoid tissue which constitute the patch and
which extend into the submucous tissue. Notice also the sinus-like lym-
phatic or lacteal vessel which encircles the base of each nodule. Make a
general sketch under a low power.

4. To study the process of fat-absorption, kill a rat three or four hours
after feeding it with fat meat. Put a very small piece of the mueous mem-
brane of the intestine into osmie aeid (0°5 per cent.) and another piece into
chromic acid (02 per cent.) containing a few drops of csmie aecid solution.
After forty-eight hours teased preparations may be made from the osmie acid
preparation, in the same manner as directed in Lesson VII. § 2; the rest
may be then placed in alechol. The pece in chromic and osmic acid may
also after two or three days be placed in aleohol. When hardened and de-
hydrated in this, the pieces of tissue are embedded in paraffin, and sections
are made and mounted by the shellac-creosote process.

LESSON XXX.

1. S8ecrroxs of small intestine the blood-vessels of which have been injected.
Notice the arrangement of the vessels in the several layers. Sketch carefully
the vaseular network of a villus.

2, From a piece of intestine which has been stained with chloride of gold
tear off broad strips of the longitudinal musenlar coat, and mount them in
Farrant's solution. It will generally be found that portions of the nervous
plexns of Auerbach remain adherent to the strips, and it can in this way
easily be studied.

From the remainder of the piece of intestine tear off with forceps the
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fibres of the circular muscular layer on the one side, and the mucous mem-
brane on the other side so as to leave only the submucous tissue and the
muscularis mucos®, This tissue i1s also to be mounted flat in Farrant's
solution : it contains the plexus of Meissner.

Sketch a small portion of each plexus under a high power.

8. Sections of the large intestine, perpendicular to the surface. These
will show the general structure and arrangement of the coats. Sketch under
a low power.

4. Sections of the mucous membrane of the large intestine parallel
to the surface, and therefore across the glands. Sketch some of the glands
and the interglandular tissue under a high power.

5. The arrangement of the blood-vessels of the large intestine may be
studied in sections of the injected organ.

THE SMALL INTESTINE.

The wall of the small intestine consists, like the stomach, of four
coats.
The serous coat is complete except over part of the duodenum.

Fie. 178.—PLEXUS OF AUERBACH, BETWEEN THE TWO LAYERS OF THE MUSCULAR
COAT OF THE INTESTISE. (Cadiat.)

The muscular coat is composed of two layers of muscular tissue, an
outer longitudinal and an inner circular. DBetween them lies a net-

work of lymplatic vessels and also the close gangliated plexus of non-
L2
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medullated nerve-fibres known as the plexus myentericus of Auerbach.
The ganglia of this plexus may usunally be seen in vertical sections of
the intestinal wall, but the plexus, like the one in the submueous coat
immediately to be deseribed, ean only be properly displayed in prepara-
tions made with chloride of gold (fig. 178).

The submucous coat is like that of the stomach ; in it the blood-
vessels and lymphatics ramify before entering or after leaving the
mucous membrane, and it contains a gangliated plexus of nerve-fibres—

Fig. 179 —PrLEXDS oF MEISSSER Frmg THE SUBMUCOUS COAT OF THE INTESTIXE.
(Cadiat.,)

the plexus of Meissner—which is finer than that of Auerbach and has
fewer ganglion-cells (fig. 179). Its branches are chiefly supplied to the
muscular fibres of the mucous membrane.

The mucous membrane is bounded next to the submucous coat by
a double layer of plain museular fibres (muscularis mucose). Bundles
from this pass inwards through the membrane towards its inner sur-
face and penetrate also into the villi. The mucous membrane proper
is pervaded with simple tubular glands—the crypts of Lieberkiihn—
which are lined throughout by a columnar epithelium like that which
covers the surface and the villi. The mucous membrane between these
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glands is mainly composed of lymphoid tissue, which is aggregated at
intervals into more solid nodules (fig. 181) constituting when they occur
singly the so-called solitary glands of the intestine, and when aggregated

FiG. 180.—CRross-SECTION OF A SMALL FRAGMENT OF THE MUCOUS MEMBRANE
OF THE IXTESTINE, INCLUDING ONE ENTIRE CRYPT OF LIEBERKUHX AND
PARTS OF THREE OTHERs, (Magnified 400 diameters,)

i, cavity of the tubular glands or erypts ; & one of the lining epithelial cells ; e the inter-
glandular tissue ; d, lymph-cells,

F1c. 181,—SECTION OF THE ILEUM THROUGH A LYMPHOID XobvLe. (Cadiat)

¢, middle of the nodule with the lymphoid tissue partly fallen away from the section;
b e lttl:%ium of the intestine ; o, villi : their epithelinm is partly broken away ; d, crypts
filin.

together form the agminated glands or patches of Peyer. The latter

oceur chiefly in the ileum.
The willi with which the whole of the inner surface of the small
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intestine is closely beset are clavate or finger-shaped projections of the
mucous membrane, and are composed, like that, of lymphoid tissue and
covered with columnar epithelinm (fig. 182), The characters of this
have been already deseribed (Lesson VIL.). Between and at the base
of the epithelium-cells many lymph-corpuscles occur. The epithelium
rests upon a basement-membrane formed of flattened cells. In the
middle of the villus is a lacteal vessel (e.!) which is somewhat
enlarged near its commencement. Surrounding this vessel are small

SEN VR
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F1g. 182.—CR0OSS-SECTION OF A VILLUS OF THE CAT'S INTESTINE.

¢, columnar epithelinm ; ¢, goblet cell, its muens is seen partly exunded ; I, Ivmph-corpuscles
between the epithelinm-cells; & bazement-membrane ; ¢ blood-capillariez ; m, section
of plain muscular fibres ; e i, central lacteal.

Fic. 183.—MAGxXIFIED VIEW OF THE BELOOD-VESSELS OF THE INTESTINAL VILLL

The drawing was taken from a preparmtion injected by Lieberkihin, and shows, belonging to
each villus, a small artery and vein with the intermediate capillary network,

bundles of plain muscular tissue prolonged from the museularis mucoss.
The network of blood-capillaries (fiz. 183) lies for the most part near
the surface within the basement-membrane ; it is supplied with blood
by a small artery which joins the capillary network at the base of the
villus ; the corresponding vein generally arises nearer the extremity.
The lymphatics (lacteals) of the mucous membrane (fig. 184), after

-
A
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receiving the central lacteals of the villi, pour their contents into a
plexus of large valved lymphatics which lie in the submucous tissue
and form sinuses around the bases of the lymphoid nodules. From
the submucous tissue efferent vessels pass through the musecular coat,
receiving the lymph from an mtramuscular plexus of lymphaties, and
are conveyed away between the layers of the mesentery.

i (7

=
B A

Fie. 184, —VERTICAL SECTION OF A PORTION OF A PATCH oF PEYER's GLAND:, WITH
THE LACTEAL VESSELS INJECTED. (32 diameters.) (Frey.)

The epecimen iz from the lower part of the ilenm : a, willi, with their lacteals left white ;
b, some of the tubular glands; ¢ the muscular layer of the mucous membrane : d, m:puln
jecting part of the nodule: e, central part: 7, the reticulated lncteal vessels oceu-
'iuigmthe lymphoid tizsue between the nodules, joined above by the lacteals from the
i and mueous sarface, and passing below into ¢, the sinuns-like lacteals under the
nodnles, which again pass into the large efferent lacteals, 2'; @, part of the muscular coat,

Absorption of fat.—The Iymph-corpuscles of the villi are the chief
agents in effecting the passage of fat-particles into the lacteals. In
order to study this process of transference, it is convenient to stain
the fat-particles with osmic acid, which colours them black., It can
then be observed that in animals which have been fed with fat these
particles are present (1) in the columnar epithelium-cells:; (2) in the
lymph-cells; and (3) in the central lacteal of the villus. The lymph-
cells are present not only in the reticular tissue of the villus, but also
in considerable number between the epithelium-cells; and they can
also be seen in thin sections from osmic preparations within the com-
mencing lacteal ; but in the last situation they are in every stage of
disintegration.

Since the lymph-cells are ameboid, it is probable from these facts
that the mechanism of fat-absorption consists of the following pro-
cesses—viz. (1) absorption of fat into the eolumnar epithelium-cells of
the surface; (2) inception of fat by the lymph-corpuscles in the epi-
thelium, partly from the epithelium-cells, and partly, perhaps, directly



152 THE ESSENTIALS OF HISTOLOGY

from the intestinal contents; (8) migration of the lymph-corpuscles
carrying the incepted fat-particles by their ameeboid movements through
the tissue of the villug and into the ecentral lacteal; (4) disintegration
and solution of the immigrated lymph-corpuscles, and setting free both
of their fatty contents and also of the proteid matters of which they
are themselves composed.

Fic. 135, A.—SECTION OF THE YVILLUS OF A BAT EILLED DURTSG FAT-ARSORPTION.

¢p, epithelium ; srr, striated border: e lymph-cells; ¢, Iymph-cells in the epithelium ;
i, central lacteal containing disintegrating lymph-corpuscles.

a

Fic. 185, B.—Mucovs MEMBRANE OF FROG'S INTESTINE DURING FAT-ABSORPTION.
¢p, epithelium ; sfr, stristed border ; ¢, lymph-corpuscles ; 1. lacteal.

This migration of the lymph-corpuscles into the lacteals of the
villi is not a special feature of fat-absorption alone, but oeeurs even
when absorption of other matters is proceeding ; so that the transfer-
ence of fat-particles is merely a part of a more general phenomenon
accompanying absorption.

THE LARGE INTESTINE.

The large intestine has the usual four coats, except near its ter-
mination, where the serous coat 1s absent. The muscular coat is pecu-
liar in the fact that along the emcum and colon the longitudinal
museular fibres are gathered up into three thickened bands which pro-
duce puckerings in the wall of the gut.
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The mucous membrane of the large intestine is beset with simple
tubular glands somewhat resembling the erypts of Lieberkiithn of the
small intestine, and lined by columnar epithelium similar to that
of the inner surface of the gut, but containing many more mucus-
sécreting or goblet cells (fig. 186). The extremity of each gland is
usually slightly dilated. The interglandular tissue is like that of the

Fic. 186. — A GLAYD OF THE
LARGE INTESTINE OF THE DOG,
{ From Heidenhain and Klose.)

b, in longitudinal, ¢ in transverse
section.

gtomach, as is also the arrangement of the blood-vessels and lymphatics
in it. The nerves of the large intestine also resemble those of the
small intestine and stomach in their arrangement.

At the lower end of the rectum the cireular museunlar fibres of the
gut become thickened a little above the anus so as to form the internal
sphincter musele. In this region also there are a number of compound
racemose mucous glands opening on to the surface of the mucous
membrane,



154 THE ESSENTIALS OF HISTOLOGY

LESSON XXXI.
STRUCTURE OF THE LIVER AND PANCREAS.

1. MAEE sections of liver and study them carefully with a low and hi
power. Sketech the general arrangement of the cells in a lobule under
low power and under the high power. Make very careful drawings of some
of the hepatic cells and also of a portal canal.

2. Study, first of all with the low and afterwards with a high power, a
seetion of the liver in which both the blood-vessels and the bile-duets have been
injected. Make a general sketch of a lobule under the low power and draw a
small part of the network of bile-canaliculi under the high power.

3. Tease a piece of fresh liver in salt solution for the study of the appear-
ance of the hepatic cells in the recent living condition.

4. Prepare sections of the pancreas from a gland which has been hardened
in aleohol. The sections are stained with borax-carmine and mounted in
the usual way in Canada balsam.

Make a sketch under the low power.

5. Tease a small piece of fresh pancreas in salt solution. Notice the
granules in the alveolar cells, chiefly aceumulated in the half of the cell which
18 nearest the lumen of the alveolus, leaving the outer zone of the cell clear.

Sketch a small portion of an alveolus under a high power.

THE LIVER.

The liver is a solid glandular mass, made up of the hepatic
lobules. These are polyhedral masses (about 1 mm. in diameter) of
cells, separated from one another by connective tissue. In some
animals, as in the pig, this separation is complete, and each lobule is
isolated, but in man it is incomplete. There is also a layer of con-
nective tissue underneath the serous covering of the liver, and forming
the so-called capsule of the organ.

The blood-vessels of the liver (portal vein and hepatic artery) enter
it on its under surface, where also the hile-duct passes away from the
gland. The branches of these three vessels accompany one another
in their course through the organ, and are enclosed by loose connee-
tive tissue (eapsule of Glisson), in which are lymphatic vessels, the
whole being termed a portal canal (fig. 187). The smallest branches
of the vessels penetrate to the intervals between the hepatic lobules,
and are known as the interlobular branches. The blood leaves the
liver at the back of the organ by the hepatic veins: the branches of

these run through the gland unaccompanied by other vessels (except
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lymphatics) and ean also be traced to the lobules, from each of which
they receive a minute branch (intralobular vein) which passes from the

centre of the lobule, and opens directly into the (sublobular) branch
of the hepatic vein.

Fic. 187.—SECTION OF A PORTAL CANAL,

@, branch of hepatic artery ; v, branch of portal vein ; d, bile<duet ; L, lymphatics in the
areolar tissue of Gliszon's capsnle which encloses the vessels,

Fic. 18R —DHAGRAMMATIC REPRESENTATION OF TWO HEPATIC LOBULES.

The left-hand lobule is represented with the intralobular vein ent across @ in the right-hand

one the section takes the conrse of the intralobular vein.  p, interlobular branches of the

rtal vein; & intmalobolar branches of the hepatic veins; & sublobular vein ; & capil-

aries of the lobules. The arrows indieste the direction of the course of the bloed, The
liver-cells are only represented in one part of each lobule.

Each lobule is a mass of hepatic cells pierced everywhere with a
network of blood-capillaries (fig. 188), which arise at the periphery of
the lobule, there receiving blood from the interlobular branches of the
portal vein (p), and converge to the centre of the lobule, where they
unite to form the intralobular branch of the hepatic vein. The inter-
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lobular branches of the hepatic arteries join this capillary network a
short distance from the periphery of the lobule,

The hepatic cells (fig. 189), which everywhere lie between and sur.
round the capillaries, are polyhedral, somewhat granular-looking cells,

F16. 189.—SECTION OF RARBIT'S LIVER WITH THE INTERCELLULAR NETWORK OF
BILE-CANALICULL 1XJECTED,  ( Highly magnified.) (Hering.)

Two or thiree lavers of cells are represented © & b blood-capillaries,

ench containing a spherical nuclens. After a meal, the cells in the
outer part of the lobule may become filled with fat, and masses of
glycogen can also frequently be seen within the cells.

The bile-ducts commence between the hepatic cells in the form of
fine ecanaliculi, which lie between the adjacent sides of two cells, and
form a close network, the meshes of which correspond in size to the
cells (fig. 189). At the periphery of the lobule these fine canaliculi
pass into the interlobular bile-duects (fig. 190), the columnar epithe-
lium-cells of which become, by a gradual transition, changed into
cubical and polyhedral eells, which join those of the hepatie lobules.

The bile-ducts are lined by clear columnar epithelinm (fig. 187, d).
Outside this i= a basement-membrane, and in the larger ducts some
fibrous and plain muscular tissue. Many of the larger ducts are beset
with sinall esecal diverticula.

The gall-bladder is in its general structure similar to the larger bile-
duets. It is lined by columnar epithelinm, and its wall is formed of
fibrous and muscular tissue.

The lymphatics of the liver are said to commence as perivascular
lymphatic spaces enclosing the capillaries of the lobules. Efferent
lymphaties pass away from the organ in the connective tissue which
invests the portal and hepatic veins.

e sl v, i i
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Fic. 1% —LoBULE OF EABEIT'S LIVER, VESSELS AND BILE-DUCTS INJECTED.
( Cadiat.)

a, central vein ; &, b, peripheral or interlobular veins ; ¢, interlobular bile-duet.

THE PANCREAS.

The pancreas is a tubulo-racemose gland, resembling the salivary
glands, so far as its general strueture is concerned, but differing from
them in the fact that the alveoli, in place of being saccular, are longer
and more tubular in character (fig. 191). Moreover, the connective tissne
of the gland is somewhat looser, and there oceur in it at intervals
small groups of epithelium-like cells, which are supplied with a close
network of convoluted capillary vessels; their funetion is unknown,
but their presence is very characteristic of the pancreas.

The cells which line the alveoli are columnar or polyhedral in
shape. When examined in the fresh condition, or in osmic prepara-
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tions, their protoplasm is filled in the inner two-thirds with small
granules, but the outer third is left clear (fig. 192, 4). After a period of

Fia. 191 —SECTION OF THE PANCREAS OF THE DG,
d, termination of a duct in the tubular alveoli, afv,

F1a. 192.—PART 0OF AN ALVEOLUS OF THE RARRBIT'S PANCREAS, A, AT REST;
B, ArTtEr AcTIVE SECEETION. (Foster, after Kithne and Lea.)

a, the inner granular zone, which in A iz larger and more closely studded with fine granules
than in A, in which the grannles are fewer and coarser ; b the onter transparent zone,
small in A, larger In B, and in the latter marked with faint strie; ¢ the lnmen; very
nhrﬁr}_uaj:irin B, but indizgtinet in 4 ; 4, an indentation at the juuction of two cells, only
HEen in

activity the clear part of the cell becomes larger, and the granular
part smaller (B). In stained sections the outer part is coloured more
deeply than the inner,

In the centre of each acinus there may generally be seen some
spindle-shaped cells, the nature of which (whether epithelial or con-
nective tissue) has not been determined (centro-acinar cells of Lan-
gerhans).
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LESSON XXXII.

STRUCTURE OF THE SPLEEN, SUPRARENAL CAPSULE, AND
THYROID BOQODY.

1. Secrioxs of the spleen stained with logwood. Notice the trabecul® extend-
ing into the substance of the organ from the capsule. Notice also that the
glandular substance is of two kinds, (1) lymphoid tissue accumulated round
the small arteries and here and there massed to form lymphoid nodules—the
Malpighian corpuscles of the spleen—and, (2) a tissue consisting of a
reticulum of branched and flattened cells containing blood in its interstices
and pervaded by capillaries and venous radicles.

Sketch part of a section under a low power and a small portion of the
reticulum under a high power.

2. Sections across a suprarenal capsule. Examine first with a low
power, noticing the general arrangement and extent of the cortical and
medullary parts of the organ, making a general sketeh which shall include
both. Afterwards sketch carefully under the high power a group of cells
from each part of the organ.

3. Sections of the thyroid body stained with logwood. Notice the vesicles
lined with cubical epithelium and filled with a ® colloid ' substance which be-
comes stained by the logwood. Notice also in some parts of the sections a
peculiar highly vascular retiform tissue. Sketch a part of this tissue and also
one or two vesicles. Measure several vesicles.

THE SPLEEN.

The spleen is the largest of the so-called ductless glands. It
appears to be connected in some way with the elaboration of the blood,
white blood-corpuseles being certainly formed and the coloured blood-
corpuscles being probably submitted to destruction within it.

Like the lymphatie glands, the spleen is invested with a fibrous and
muscular capsule (fig. 193, A), and this again has a covering derived
from the serous membrane. The eapsule sends fibrous bands or tra-
becule (b) into the organ, and these join with a network of similar
trabecul® which pass into the gland at the hilus along with the blood-
vessels. In the interstices of the fibrous framework thus constituted
lies a soft pulpy substance containing a large amount of blood, and
therefore of a deep red colour, dotted within which are here and there
to be seen small whitish specks, the Malpighian corpuseles of the spleen
e, ¢). These are composed of lymphoid tissue which is gathered up
into masses which surround the smaller arteries, whilst the red pulp
which everywhere surrounds them and which forms the bulk of the
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organ is composed of a ¢lose network or spongework of flattened and
branched cells like connective-tissue corpuscles. Coursing through the
pulp and communicating with its interstices are capillary blood-vessels

Fig. 193, ~VERTICAL SECTION OF A SMALL SUFERFICIAL PORTION OF THE HUMAXN
SPLEEN; AS BEEN WITH A Low PFOWEER.

A, peritoneal and fibrous covering ; b, trabecula: ; ¢ e, Malpighian corpuscles, in one of which
an artery i= geen cut transversely, in the other longitudinally ; o, injected arterial twigs;

& spleen-palp.

Fi1a. 194, —TH1¥ SECTION OF SPLEEXN-PULP, HIGHLY MAGXNIFIED, SHOWING THE
MODE OF ORIGIN OF A SMALL VEIN IN THE INTERSTICES OF THE PULP.

r, the vein, filled with blood-corpnscles, which are in continuity with others. b, filling np the
intersticez of the retiform tissue of the pulp; », wall of the vein. The shadéd bodies

amongst the red blood-corpuscles are pale corpuscles.

which are connected with the terminations of the arteries ; whilst in
other parts venous channels arise from the pulp, and bring the blood
which has passed into its interstices from the arterial capillaries
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towards the larger veins of the organ, which run in the trabecule, and
are by them conducted to the hilus. The arteries, which are also at
first conducted from the hilus along the trabeculs into the interior of
the organ, presently leave the trabecul®, and their external coat
becomes converted into a thick sheath of lymphoid tissue which invests
them in the remainder of their course, and in places becomes swollen
into the Malpighian corpuscles already mentioned. These small
arteries distribute a few capillaries to the Malpighian corpuscles, and
then break up mmto peneils of small vessels which open into the pulp in
the manner already mentioned.

The cellular elements of the spleen-pulp are of three kinds, viz.
large, amaboid, conneetive-tissue cells, also called splenic eells, lymph-
corpusecles, and the branched, flattened cells which form the sponge-
work. The first-named are frequently found to econtain coloured
blood-corpuseles in their interior in various stages of transformation
into pigment.

The lymphatics of the spleen run partly in the trabecul® and cap-
sule, and partly in the lymphoid tissue ensheathing the arteries. They
join to form larger vessels which emerge together at the hilus.

THE SUPRARENAL CAPSULES.

The suprarenal capsules belong to the elass of bodies known as duet-
less glands, but they are entirely different in structure from the spleen
and lymphatic glands. A section through the fresh organ (fig. 195

F1G. 195.—A YERTICAL SECTION OF THE SUPRARENAL BODY OF A FETUS, TWICE
THE NATURAL BIZE, SHOWING THE DISTINCTION BETWEEN THE MEDULLAEY
AXD CORTICAL SUBSTANCE.

v, issuing wein ; r, summit of kidney.

shows a cortical zone which is striated vertically to the surface, and of a

yellowish colour, and a medulla whieh is soft and highly vaseular, and

of a brownish-red colour. The whole organ is invested by a fibrous

capsule which sends fibrous septa inwards to the cortical substance

(fig. 196), subdividing this for the most part into columnar groups of cells

(zona fasciculata, ¢). Immediately underneath the capsule, however,
M
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the groups are more rounded (zona glomerulosa, b), whilst next to the
medulla they have a elosely reticular arrangement (zona reticularis, d),
and a similar disposition both of the cells and the connective tissue is
noticeable thronghout the medulla.

The cells which form the rounded groups and columns of the cortical
substance are polyhedral in form (fig. 197) ; each contains a clear round
nucleus, and there are often yellowish oil-globules in their protoplasm.

Fic. 197.—CELLE AND CELL-GROUPS
FROM THE OUTERMOST LAYER OF
THE CORTICAL SUBSTANCE OF THE
BUPRARENAL BODY.

F16. 196.—VERTICAL SECTION OF SUFRA
BENAL Boby. (Magnified.)

1, cortieal substance : 2, medullary substance ;
a, capsule: b, zons glomerulosa; e zona

Fic., 198, —A SMALL PORTION OF THE
fusciculata ; d, zonn reticularis; e groups ' MEDULLARY FART OF THE SUPRA-
of medullary cells ; 7, section of a large vein, RENAL CAPSULE OF THE OX,

No blood-vessels penetrate between these cells, both the blood-vessels
and lymphaties of the cortex running in the fibrous septa between the
columns ; the lymphaties have been stated to communicate with fine
spaces which run between the cells of the columns.

The cells of the medulla (fig. 198) are more irregular in shape, and
are often branched. Their protoplasm is either clear, or it may in some
animals contain a brownish pigment, but in man the dark red colour of
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the medulla is largely due to the blood contained in the large venous
spaces by which it is pervaded, and which receive the blood after it has
traversed the capillaries of the cortex. Investing the larger veins are
bundles of plain muscular fibres ; and numerous nerves, after traversing
the cortical substance, are distributed throughout the medulla, where
they form a close plexus provided with ganglion-cells,

THE THYROID BODY.

The thyroid body consists of a framework of connective tissue en-
closing numerous spherical or oval vesicles (fig. 199) which are lined
with cubical epithelium. The cavities of the vesicles are filled with a
peculiar viseid liquid which is coagulated by aleohol and which then
becomes stained by hematoxylin, A similar material has been found

F1c. 199.—SECTION OF THE THYROID GLAND OF A CHILID.

Twao complete vesicles and portions of others are represented. The wesicles are filled with
ealloid, which also ocov pies the interstitial spaces. In the middle of one of the spaces a
blond-vessel is seen ent obliguely, and close to it is a plasma-cell. Between the cubical
epithelinm-cells, emaller cells like lymph-sorpuscles are here and there seen.

in the lymphatics of the gland, and may sometimes be detected also in
the interstices of the connective tissue.

The blood-vessels of the thyroid are exceedingly numerous, and the
capillaries form close plexuses round the vesicles. Some of the blood-
vessels are distributed to a peculiar highly vascular retiform tissue
which occurs in patches here and there in the organ.

Disease of the thyroid or its extirpation is accompanied by remark-
able changes in the chemical composition of the blood and many of the
tissues, resulting chiefly in the aceumulation within them of a large
amount of mucin ; a condition of general myxedema, and eventually of
eretinism, being produced.

u 2
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LESSON XXXIIT.
STRUCTURE OF THE KIDNEY.

1. Sectioxns passing through the whole kidney of a small mammal, such as a
mouse or rat. These sections will show the general arrangement of the organ
and the disposition of the tubules and of the Malpighian corpuscles.

A general sketch should be made of one of these sections under a low
power.

2. Thin sections of the kidney of a larger mammal, such as the dog, may
next be studied. In some the direction of the section should be parallel
with the tubules of the medulla, and in others across the direction of those
tnbules. The characters of the epithelinm of the several parts of the uriniferous
tubules are to be made out in these sections.

3. Separate portions of the urmiferons tubules may be studied in teased
preparations from a kidney which has been subjected to some process
which renders it possible to unravel the uriniferous tubules for a certain
distenee.?

4. Sections of a kidney in which the blood-vessels have been injected.
Examine these with a low power of the microscope. Try and follow the
eourse of the arteries—those to the cortex sending their branches to the
glomeruli, those to the medulla rapidly dividing into pencils of fine vessels
which run between the straight uriniferous tubules of that part. Notice also
the efferent vessels from the glomeruli breaking up into the capillaries which
are distributed to the tubules of the cortical substance.

Make sketches showing these points.

The kidney is a compound tubular gland. To the naked eye it ap-
pears formed of two portions—a cortical and a medullary—the latter
being subdivided into a number of pyramidal portions (pyramids of
Malpighi), the base of each being surrounded by cortieal substance, while
the apex projects in the form of a papilla into the dilated commence-
ment of the ureter (pelvis of the kidney).? Both cortex and medulla
are composed entirely of tubules—the uriniferous tubules—which have
a straight direction in the medulla and a contorted arrangement in the
cortex; but groups of straight tubules also pass from the medulla
through the thickness of the cortex (medullary rays).

The uriniferous tubules begin in the cortical part of the organ in
dilatations, each enclosing a tuft or glomerulus of convoluted capillary

! For a method which may be employed for this purpose, see Course of Prac-
tical Histology, p. 209. :

? In rzany animals the whole kidney is formed of only a single pyramid, but
in man there are about twelve.
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Fig. 202 —STRUCTURE OF THE EPITHELIUM OF THE CONVOLUTED TUBRULES,

d, section of a convoluted tubule from the rat, showing the unaltered proto-
plasm occapying a circular area around the nuclens of each ecll: a, b g,
izolnted pells from the convoloted tubules of the rat ;) e izolated cells from
the dogrs kidney, viewed from the inner surface, and showing the irregular
contour of the protoplasm; f, isolated cells from the newt, showing the
rods and the homogeneons cuticular layer,

Fic, 203.—PaArT oF A COX-
VOLUTED TUEULE FROM
THE DOG'S EIDNEY.

Fig. 204.—PorTIONS OF TUBULES, ISOLATED.
{Cadiat.)

a4, large collecting tubule ; & loop of Henle; ¢ descending
tubule of Henle,
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convoluted tubules, into which these pass. On the other hand, the
Junctional tubule has a large lumen and is lined by clear flattened
cells, and the collecting tubes have also a very distinet lumen and are
lined by a clear cubical or columnar epithelium (figs, 201, d; 204, a).

Fia, 205.—SECTION ACEOSS A PAPILLA OF THE RIDNEY. (Cadiat.)
a, large collecting tubes (ducts of Bellini) ; &, ¢, 4, tubales of Henle ; e 5, blood-capillaries,

The following gives a tabular view of the parts which compose a
uriniferous tubule, and the nature of the epithelium in each part :

] Portion of tubule Nature of epithelinm Paosition of tubale
| —
Capsule . .| Flattened, reflected over glomerulus . | Labyrinth of cortex |
First convoluted | Cubical, fibrillated, ciliated, the cells Labyrinth of cortex
tube interlocking

Spiral tube . |Cubical, fibrillated (like the last) . | Medullary ray of cor-
tex
Small or descend- | Clear, flattened cellz . - - .| Boundary zone and|
ing tube of partly papillary zone
Henle of medulla
Loop of Henle . |Like the last . : = : .| Papillary zone of
medulla
Larger or ascend- | Cubieal, fibrillated, sometimes imbri- Medulla, and medul-
ing tube of| ecated | lary ray of cortex
Henle
Zigzag tube .| Cells strongly fibrillated ; varying in Labyrinth of cortex

height ; lomen small
Second  convo- | Similar to first convoluted tube, but Labyrinth of cortex

luted tube cells are longer, with larger nuelei, |
and they have a more refractive |
aspect
Junetional tube .| Clear flattened and cubical cells . | Labyrinth passing to

medullary ray .

Straight or col- [ Clear, cubical and columnar cells .| Medullary ray and
leeting tube medulla

Duct of Bellini . |Clear, eolumnar cells . . : ., Opens at apex of

| papilla
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Blood-vessels.—The artery of the kidney divides into branches
on entering the organ, and these branches pass towards the cortex,
forming incomplete arches between the cortex and the medulla (fig.
206, a). The branches of the renal vein form similar but more com-
plete arches (g). From the arterial arches vessels pass through the

Fio. 206.—VASCULAR SUPPLY OF KIDXEY. (Cadiat.)

a, part of arterial arch; b, interlobular artery ; ¢ glomerulus ; d, efferent vessel passing to
medulla as false art. rect. : ¢ capillaries of cortex ; 7 capillaries of medulla ; 9, venoas
arch ; A, straight veins of medalls ; j, vena stellula; f interlobnlar vein,

cortex (interlobular arteries, b), and give off at intervals small arteri-
oles (efferent vessels of the glomeruli), each of which enters the dilated
commencement of a uriniferous tubule, within which it forms a
glomerulus. From the glomerulus a somewhat smaller efferent vessel
passes out, and this at once again breaks up into capillaries, which
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are distributed amongst the tubules of the cortex (e); their blood is
collected by veins which accompany the arteries and join the venous
arches between the cortex and the medulla, receiving in their course
certain other veins which arise by radicles which have a somewhat
stellate arrangement near the capsule (vene stellule, j).

The medulla derives its blood-supply from special offsets of the
arterial arches, which almost immediately break up into pencils of
fine straight arterioles running in groups between the straight tubules
of the medulla. These arterioles gradually break nup into a capillary
network with elongated meshes which pervades the medulla (fig. 206, f),
and which terminates in a plexus of somewhat larger venous capillaries
in the papille. From these and from the other capillaries the veins

Fi6. 207, —SECTION THROUGH PART OF THE DOG'S KIDNEY.

g papillary, and g, boundary zones of the mednlla; e, cortieal lnyer; A, bundles of
tabules in the boundary layer, separated by spaces, b, containing bunches of
vezsils (not here represented ), and prolonged into the cortex as the medulla
Tays, m; ¢, intervals of cortex, composed chiefly of convoluted tobules, wit
irregular rows of glomernli, between the medullary rays,

collect the blood, and pass, accompanying the straight arterioles, into
the venous arches between the cortex and medulla. The groups of
small arteries and veins (vasa recta) in the part of the medulla nearest
the cortex alternate with groups of the uriniferous tubules, and this
arrangement confers a striated aspect upon this portion of the medulla
(boundary zone, see fig. 207).

The efferent vessels of those glomernli which are situated nearest
to the medulla may also break up into pencils of fine vessels ( false
arterie recte) and join the capillary network of the medulla (fig. 198, d).

Between the uriniferous tubules, and supporting the blood-vessels,
is a certain amount of connective tissue (fig. 205), within which are
cleft-like spaces from which the lymphatics of the organ originate.
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LESSON XXXIV.

STRUCTURE OF THE URETER, BLADDER, AND MALE
GENERATIVE ORGANS.

1. SEcTION across the ureter.

2, Section of the urinary bladder vertical to the surface. .

In the sections of the ureter and of the urinary bladder, notice the
transitional epithelium resting on a mucous membrane, which is composed
chiefly of areolar tissue without glands, and the museular coat outside this.
In the ureter there is some fibrous tissne outside the museular coat, and at
the upper part of the bladder there is a layer of serous membrane covering
the muscular tissue. Sketch a section of the ureter under a low power, and
the epithelium of the bladder under the high power.

3. Section across the penis. The blood-vessels of the organ should have heen
injected so as the better to exhibit the arrangement of the venous spaces which
constitute the erectile tissue. Notice the large venous sinuses of the corpora
cavernosa and the smaller spaces of the corpus spongiosum, in the middle of
which is seen the tube of the urethra.

4. Section across the testis and epididymis, The sections are best made
from a rat’s testis which has been hardened in aleohol and pieces of which
have been stained in bulk in dilute logwood. In these sections notice the
strong capsule surrounding the gland, the substance of which consists of
tubules which are variously ent, and the epithelium in which is in different
conditions of development in the different tubules. Observe the strands of
polyhedral interstitial cells Iying in the loose tissue between the tubules and the
lymphatie elefts in that tissue. Notice also in sections through the epididymis
the ciliated epithelinm of that tube.

Sketch carefully under a high power the contents of some of the semini-
ferous tubules so as to illustrate the mode of formation of the spermatozoa,

5. Examination of spermatozoa. The spermatozoa are to be obtained
fresh from the testis or seminal vesicles of a recently killed animal and ex-
amined in saline solution. Their movements may be studied on the warm
stage ; to display their struneture a very high power of the microscope is
necessary. Measure and sketch three or four spermatozoa.

The ureter is a museular tube lined by mucous membrane. The
muscular coat consists of three layers of plain muscular tissue, an
onter and inner longitudinal and a middle ecireular. Outside the mus-
cular coat is a layer of fibrous tissue in which the blood-vessels and
nerves ramify before entering the muscular layer,

The mucous membrane is composed of areolar tissue and is lined
by transitional epithelium.
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The urinary bladder has a muscular wall lined by a strong mucous
membrane and covered in part by a serous coat.

The muscular coat consists of three layers, but the innermost is
incomplete. The principal fibres run longitudinally and eircularly,
and the circular fibres are collected into a layer of some thickness
which immediately surrounds the commencement of the urethra, form-
ing the sphincter vesice. The mucous membrane is lined by a transi-
tional stratified epithelium like that of the ureter. The shape and
structure of the cells have already been studied. :

The penis is mainly composed of cavernous tissue which is collected
into two prineipal tracts—the corpora cavernosa, one on each side, and
the corpus spongioswm in the middle line inferiorly. All these are
bounded by a strong capsule of fibrous and muscular tissue, containing
also many elastic fibres and sending in strong septa or trabeculw,

F1c. 208.—SECTION OF ERECTILE TIssUE. (Cadiat.)

a, trabecule of connective tizsne, with elastic fibres, and bundles of plain muzcular
tiszue () ; b venous spaces.

which form the boundaries of the cavernous spaces of the erectile tissne
(fig. 208). The arteries of the tissue run in these trabecul®, and their
capillaries open into the cavernous spaces. On the other hand, the
spaces are connected with efferent veins. The arteries of the cavernous
tissue may often in injected specimens be observed to form looped or
twisted projections into the cavernous spaces (helicine arteries of
Miiller).

Urethra.—The cross-section of the urethra appears in the middle
of the corpus spongiosum in the form of a transverse slit. It is lined
by columnar epithelium, except near its orifice, where the epithelium is
stratified. The epithelium rests upon a vascular mucous membrane,
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and this again is supported by a coating of submucous tissue, con-
taining two layers of plain muscular fibres—an inner longitudinal and
an outer circular. Outside this again is a close plexus of small veins
which are connected with, and may be said to form part of, the corpus
SpongIosu.

The mucous membrane of the urethra is beset with small mucous
glands, simple and compound (glands of Litiré). There are also a
number of oblique recesses termed lacuns. Besides these small glands
and glandular recesses, two compound racemose glands open into the
bulbous portion of the urethra (Cowper's glands). Their acini are lined
by clear colnmnar cells which seerete mueus.

The prostate, which surrounds the commeneement of the urethra,
is a muscular and glandular mass, the glands of which are composed
of tubular alveoli, lined by columnar epithelium, with smaller cells
lying between them and the basement-membrane, Their ducts open
upon the floor of the urethra.

The integnment of the penis contains numerous special nerve end-
organs of the nature of end-bulbs, and Pacinian bodies have also been

Fig. 209, —TrRAXSVERSE SEC-

Fig. 210.—PLAN OF A VER-

found upon the nerves.

TION THROUGH THE RIGHT
TESTICLE AXD THE TUNICA
VAGINALI=

o, connective tizsue enveloping

the parietal laver of the tuanica
vaginalis; b, thiz lnyer itself ;
¢, cavity of the tunica wvagi-
nalis: o, reflected or wvisceral
layer adliering to ¢ the tunica
albugines ; F, covering of epi-
didymis (a2); & mediastinnm
testiz 2 6 branches of the sper-
matie arterv; & spermatic
viein ¢ I, vas deferenz : m, small
artery of the wvas defercns;
n, o, septa or processes from the
mediastinum to the surface.

TICAL SECTION OF THE
TESTICLE, SHOWING THE
ARRANGEMERT aF THE
DUCTS,

The true length and diameter of

the ducts have been disre-
garded. @, a, tnbnli seminiferi
eoiled up in the separate lobes ;
b, vasa recta; o rete vascn-
losum ; d, vasa efferentia cnd-
ing in the coni vascnlosi; Le, o,
convolnted ¢anal of the epi-
didymiz: A, was deferens; r,
gection of the back part of the
tunics albuginea ; ¥ . fibrous
processes running between the
iobes ;3 r to s, mediastinum,

Lymphatic vessels are numerous in the in-
tegument of the organ and also in the submucous tissue of the urethra.
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The testicle is enclosed by a strong fibrous capsule, the funica al-
buginea (fig. 209, ¢). This is covered externally with a layer of serous
epithelium reflected from the funica vaginalis. From its inner surface
there proceed fibrous processes or trabecule, which imperfectly sub-
divide the organ into lobules, and posteriorly the capsule is prolonged
into the interior of the gland in the form of a mass of fibrous tissue,
which is known as the mediastinum (fig. 209, k). Attached to the pos-
terior margin of the body of the gland is a mass |epididymis) which
when investigated is found to consist of a single convoluted tube, receiv-

F1G. 211.—PASSAGE OF COSVOLUTED SEMINIFEROUS TUBULES INTO STRAIGHT TUBULES
AXD OF THESE I¥TO THE RETE TESTIS.

m, 2eminiferons tubules ; &, fibrons stroma continned from the medinstinum testiz; e, rete testis.

ing at its upper end the efferent ducts of the testis and prolon t its
lower end into a thick-walled muscular tube, the vas deferens, which
conducts the secretion to the urethra.

The glandular substance of the testicle is wholly made up of convo-
luted tubules, which when unravelled are of very eonsiderable length.
Each commences near the tunica albuginea, and after many windings
terminates, usually after joining one or two others, in a straight tubule
(fig. 211), which passes into the mediastinum, and there forms, by

"
R R
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uniting with the other straight tubules, a network of intercom-
municating vessels, which is known as the refe festis. From the rete
a certain number of efferent tubules arise, and after a few convolutions
pass into the tube of the epididymis.

Structure of the tubules.—The seminiferous tubules are formed of
a basement-membrane, and contain several layers of epithelinm-cells.
Of these layers, the one next the basement-membrane is a uniform
layer of clear cubical cells (lining epithelium), the nuclei of which, for
the most part, exhibit the irregular network which is characteristic of

Fi16. 212, —SECTION OF FPARTS OF THEEE SEMINIFEROUS TUBULES OF THE RAT,

a, with the spermatogoa least sdvanced in development ; b more advanced ; ¢ containing
fally developed spermatozoa, Between the tubules are seen strands of interstitial cells
with blood-vessels and Iymph-spaces.

the resting condition. Here and there these epithelinm-cells appear
enlarged and to project between the more internal layers.

Next to this layer of cubiecal epithelium there 1s seen a layer of
larger cells (spermatogenic cells), the nuelei of which have the skein-
like aspeet which is typical of eommencing division ; these cells may
be two, three, or more deep (as in the tubule a, fig. 212). Next to them,
and most internal, are to be seen in some tubules (b and ¢) a large
number of small protoplasmic corpuscles with simple ecircular nueclei
\spermatoblasts). In other tubules these corpuscles are elongated,
and the nucleus is at one end, and in others again these elongated
cells are converted into evident spermatozoa, which lie in groups with
their heads projecting between the deeper cells and connected with one
of the enlarged cells of the lining epithelium, and their tails emerging
into the lumen of the tubule (fig. 212, 4). As they become matured
they gradually pass altogether towards the lumen, where they eventually
become free (¢). During the time that this erop of spermatozoa has
been forming, another set of spermatoblasts has been produced by the



176 THE ESSENTIALS OF HISTOLOGY

division of the spermatogenic cells, and on the discharge of the sperma-
tozoa the process is repeated as before.

The straight tubules which lead from the convoluted seminiferous
tubes into the rete testis (fig. 211) are lined only by a single layer
of clear flattened or cubical epithelium. The tubules of the rete also
have a simple epithelial lining, but the basement-membrane is here
absent, the epithelinm being supported directly by the connective
tissue of the mediastinum.

The efferent tubules which pass from the rete to the epididymis,
and the tube of the epididymis itself, are lined by columnar ciliated
epithelinm, the cilia being very long ; these tubes have a considerable
amount of plain muscular tissue in their wall,

Fic. 213.—SECTION ACENSS THE COMMEXCEMENT OF
THE VA3 DEFERENS.

a, epithelinm ; & mucons membrane ; ¢ d, & inner, middle, and
outer layers of the muscular coat ; f, bundles of the internal
cremaster muscles g, section of a blood-vessel,

The vas deferens (fig. 213) is a thick tube, the wall of which is
formed of an outer thick layer of longitudinal bundles of plain muscular
tissue ; within this an equally thick layer of cireular bundles of the same
tissue, and within this again a thin layer of longitudinal musele. The
tube is lined by a muecous membrane, the inner surface of which is
covered by columnar non-ciliated epithelinm.

The connective tissue between the tubules of the testis is of very
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loose texture, and contains numerous lymphatie clefts, which form an
intercommunicating system of commencing lymphatie vessels. Lying
in this intertubular tissue are strands of polyhedral epithelium-like
cells (interstitial cells) of a yellowish colour ; they are much more
abundant in some species of animals (cat, boar) than in others. They
accompany the blood-vessels before these break up to form the capillary
networks which cover the walls of the seminiferous tubules.

Fi1a. 214 —HuMAX SPERMATOZOA.
1, in profile ; 2, viewed on the flat : b head ; &, middle-piece ; 4, tail ; ¢, end-plece of the tail.

The spermatozoa.—Each spermatozoon consists of three parts, a
head, a middle part or body, and a long tapering and vibratile fail.
In man (fig. 214) the head is of a flattened oval shape, somewhat more
flattened and pointed anteriorly; and the middle-piece is short and
eylindrical, and appears to have a spiral fibre passing round it ; but in
different animals the shape of the head and the extent of the middle-
piece vary greatly. In the rat the head is long, and is recurved ante-
riorly ; it is set obliquely on the middle-piece, which is also of con-
siderable extent, and has a closely wound spiral filament encircling it
in its whole length. The tail is the longest part of the spermatozoon,
and during life is in continual vibratile motion, the action resembling
that of the cilia of a ciliated epithelinm-cell.

The spermatozoa are developed from the small cells or spermato-
blasts which form the innermost strata of the seminal epithelium, and
are themselves produced by the division of the large cells of the second
layer. The nucleus of the spermatoblast forms the head of the sperma-
tozoon, while the protoplasm forms first the middle-piece and subse-
quently the tail; but a portion of the protoplasm of each spermato-
blast containing a number of small darkly staining particles (seminal
granules) appears always to become detached and disintegrated beforc
the spermatozoon is fully mature.

N
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LESSON XXXV.

GENERATIVE ORGANS OF THE FEMALE, AND MAMMARY
GLANDS.

1. Secrions of the ovary of the rabbit. Stndy the sections with the low
power, observing the small and large Graafian vesicles, each enclosing an
vvam, scattered through the stroma. Measure some Graafian vesicles of
different sizes; make a general sketch of a section under the low power.
Then sketch carefully two or more of the Graafian vesicles with their contents.

2. Sections across the Fallopian tube. Sketch a section under the low power.

8. Section across the body of the uterus. Observe with the naked eye
the thickness of the muscular and mueous coats respectively. Notice !Ee
ciliated columnar epithelium lining the organ and extending into the glands
of the mucous membrane. Draw a part of the section under the low power.

4. Sections of the mammary gland from an animal killed during lactation.
Notice the fat-globules in the alveoli and also in the alveclar cells. Draw an
alveolus under the high power.

The ovary is a small solid organ, composed of a stroma of fibrous
tissue, with many spindle-shaped cells, and also containing, especially
near its attachment to the broad ligament, a large number of plain

Fig. 215, —SECTION OF THE OVARY OF THE CAT. §

1, onter covering and free border of the ovary: 1Y, attached border ; 2, the central ovarian
stroma, presenting a fibron: and vazeular structure ; 3, peripheral stroma; 4, blood-
wossels : 5, Graafan follicles in their carliest stages lyving near the surface; 6 7, 8, more
advanced follicles which are embedded more deeply in the stroma ; 9 an almost mature
follicle containing the avum in ite deepest part ; , a follicle from which the ovum has
accidentally escaped ; 10, corpus lutenm.
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muscular fibres. It is covered by a layer of small columnar epithelinm-
cells (germinal epithelium, fig. 216, a), between which are here and
there to be seen a few larger spheroidal cells, with large round nuclei
(primitive ova, fig. 218, ¢). In the young subject the epithelium may
oceasionally dip down into the subjacent stroma.

The stroma is beset with vesicles of different sizes, the smallest

F16. 216 —8SECTION OF THE OVARY OF AN ADULT BITCH, A

&, germ-epithelium ; A, egg-tubes ; e ¢ small folliclez ; d, more advanced fallicle ; e dizens pro-
ligerns and ovam : 7, second ovam in the same follicle (thiz oceurs but rareiy): g outer
tuniec of the follicle; A inner tamic : §. membrana granwlosa: k, collapsed retrograded
follicle ; I, Mood-vessels ; m, m, longitudingl and transverse seetions of tobes of the paro.
vurium ; y, involuted portion of the germ-epithelinm of the surfuce ; z, ploce of the transi-
tion from peritoneal to germinal or ovarian epithelinm,

being near the surface of the organ, the larger ones placed more deeply
i the stroma, although, as they inerease in size, they may again tend
to approach the surface,

These vesicles are the Graafian follicles. Each Graafian follicle
K2
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has a proper wall of basement-membrane, strengthened by a layer
derived from the stroma, and contains an ovwm, surrounded by a
number of epithelium-cells. In the smallest follicles the ovum is
small, and the epithelium of the follicle is formed of a single layer of
cells, which are flattened against the ovum. In somewhat larger
follicles the epithelium-cells are in two layers, and these are columnar
in shape. In still larger ones, each of these two layers is formed of
several strata of cells, and fluid has begun to collect between the
layers at one part. Of the two layers, the one which lines the cavity
of the follicle is termed the membrana granuwlosa, while the mass of
cells which more immediately surrounds the ovum is known as the
discus proligerus.

In the largest follicles the fluid has much increased in amount, so
that the follicle has become gradually larger and more tense. Finally
it reaches the surface of the ovary, and projects from that surface,
where it eventually bursts, and the liquor folliculi, with its contained
ovum, is set free. This event oceurs at about the time of menstrua-
tion.!

Fioc. 21 7.—=SEMI-DIAGRAMMATIC REPRESEXNTATION OF A MAMMALIAN OVTM.
{ Highly magnified.)
zp, zona pellucida ; of, vitellus ; gr, germinal vesicle ; ge germinal spot.

The ova are large spheroidal cells (fig. 217). When mature, as in
the largest Graafian follicles, each ovum is surrounded by a thick
transparent striated membrane (zona pellucida). Within this is the
protoplasm of the cell (vitellus), filled with fatty and albuminous
granules. Lying in the vitellus, generally eccentrically, is the large
clear round nucleus (germinal vesicle), which eontains an intranunelear
network, and usunally one well-marked nucleolus (germinal spot). Both
the ova and the epithelinm of the Graafian follicles are developed

I Some of the Graafian follicles do not burst, but, after attaining a certain

stage of maturity, undergo a process of retrograde metamorphosis and eventually
dirappear.
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originally from the germinal epithelinm. In the embryo, this forms
a thick layer, covering the fibrous and vascular stroma. After a time
solid cords of epithelium-cells, which in some animals are partly
tubular (ovarian tubes of Pfliger), grow down into the stroma, whilst
this at the same time grows into the epithelium. The cords presently
beeome broken up by the ingrowths of stroma into small isolated nests
of epithelinm-cells, each of which may represent a Graafian follicle.
To form the ova, some of the germinal epithelium-cells become en-
larged, and usually there is one such enlarged cell in each of the
isolated nests. The remaining cells form the epithelinm of the follicle
(see fig, 218).

F16. 218.—SECTION OF THE OVARY oF A XEWLY BORN cHILD., (Highly magnified.)

@, ovarian or germinal epithelinm ; &, formation of an ovarian tube ; ¢, ¢ primordial ova lving

in the germ-epithelium; d, 4, longer tube becoming constricted so as to form nests of

eells ; e, ¢, larger nests; r, distinctly formed follicle with ovum and epitheliom; o, g,

blood-vessels, .

The stroma of the ovary contains, besides the spindle-shaped con-
nective-tissue cells and plain muscular fibres already mentioned, a
number of epithelium-like interstitial cells, like those found in the
intertubular tissue of the testis. They are most abundant near the
hilus. Corpora lutea may also be seen in the stroma. These are
large vellow nodules, which are developed out of the Graafian follicles
after the ovam has become extruded. They consist of columns of
large yellowish cells, with intervening vascunlar fibrous tissue, which
converge to a central strand of connective tissue oceupying the axis of
the nodule. The columns of yellow cells are not unlike those of the
cortex of the suprarenal capsule. The cells are derived from the
membrana granulosa of the follicle, which becomes thickened and
folded ; between the folds connective tissue and blood-vessels grow in
towards the centre, and in this way the corpus luteum becomes
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developed. After persisting for a time it gradually shrinks and disap-
pears, but it becomes larger and remains longer persistent in the event
of pregnanecy supervening.

The Fallopian tubes are chiefly composed of plain muscular tissue
disposed circularly. They are lined by a mucous membrane which is
covered with ciliated epithelium. Externally they are covered by a
serons coat, within which 1s a thin layer of longitudinal muscular fibres
overlying the circular fibres.

The uterus is usually described as composed of two parts, the body
and cervix. The wall of the uterus is formed of the following layers:

1. A serous layer, derived from the peritoneum, which covers the
greater part of the fundus.

2. A muscular layer, which iz of eonsiderable thickness and is
composed of plain muscular fibres disposed in two imperfectly separated
strata. Of these the outer is much the thinner, and its fibres are dis-
posed partly longitudinally, partly circularly. The inner museular
layer, on the other hand, is very thick ; its fibres run in different direc-
tions, and it is prolonged internally into the deeper part of the mucous
membrane, the extremities of the uterine glands extending between
and amongst its fibres, It is imperfectly separated from the thinner
external layer by the ramifieations of the larger blood-vessels, and
probably represents a much-hypertrophied museularis mueosz.

3. A mucous membrane, which is very thick and is composed of soft
connective tissue containing a large number of spindle-shaped cells. It
contains long, simple, tubular glands (fig. 219), which take a curved or
convoluted course in passing throngh the membrane. They are lined
by ciliated epithelinm continuous with that which covers the inner
surface of the mueous membrane. Inthe cervix the mucons membrane
15 marked by longitudinal and oblique ridges, and the glands are shorter
than those of the body of the uterns. Near the os uteri the epithelinm
becomes stratified and overlies vascular papille of the corium. The
mucons membrane is exceedingly vascular, and it also contains a large
number of lymphatic vessels.

At each menstrual period the greater part of the mueous membrane
of the body undergoes a proeess of disintegration accompanied by an
escape of blood from the capillaries of the membrane. This is sue-
eeeded by a rapid renewal of the membrane. Should gestation super-
vene, the process of renewal results in the formation of a greatly
thickened mueons membrane, with long convoluted glands, which is
then known as the decidua.

The mammary glands are compound racemose glands which open
by numerous ducts npon the apex of the nipple. The ducts are dilated
into small reservoirs just before reaching the nipple. If traced back-
wards, they are found as in other compound racemose glands to com-
menee in groups of saceular alveoli. The walls of the duets and alveoli
are formed of a basement-membrane lined by a simple layer of flattened
epithelium (fig. 220, 4). DBut during lactation. when the gland is in
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activity, the cells of the alveoli become much enlarged and of a columnar
shape, and fatty globules become formed within them (5). These fatty
globules appear to become set free by the breaking down of the inner part
of the cell, the protoplasm of the cells becoming partially dissolved and

Fic. 220.—ALVEOLI OF THE MAMMARY GLAXD OF THE BITCH UXDER DIFFERENT
CONDITIONS OF ACTIVITY.

4, seetion through the middle of two alveoli at the commencement of lactation, the
epithelinm-cells being seen in profile ; B, an alveslus in full secretory activity.

forming the proteid substances of the milk. Acecording to some authors,
lymph-corpuseles may also carry fat into the alveoli and there become
disintegrated. At the commencement of lactation this disintegration
is imperfect, so that numerous cells containing fat-particles appear in
the secretion (colostrum corpuscles).



LESSON XXXVI.
STRUCTURE OF THE SPINAL CORD.

1. Secrioxs of the spinal cord from the cervieal, dorsal, and lumbar regions.

[The spinal cord is hardened by being immersed for about a month in
bichromate of ammonia solution (2 per cent.) ; the sections are made with a
freezing microtome and are stained with aniline blue black.!]

Notice the relative extent of the grey as compared with the white matter
in the different regions of the cord. In the white matter the stained dots
are sections of the axis-eylinders of the longitudinally disposed medullated
nerve-fibres; the tissne between the nerve-fibres is neuroglia. In the grey
matter the branched nerve-cells are conspicuous, lying in a reticular sub-
stance which is formed of neuroglia together with an interlacement of nerve-
fibres and cell-processes.

Sketech a section from each region under a low power. Sketch also a
small portion of the white substance, two or three nerve-cells, and the central
canal with its lining epithelinm and surrounding neuroglia under the high

OWEr.
; Measure the diameter of some of the nerve-fibres in the anterior columns,
in the lateral columns, and in the posterior columns

The spinal cord is composed of grey matter in the ecentre and of
white matter externally. It is elosely invested by a layer of connective
tissue containing numerous blood-vessels (pia mater), and less closely
by two other membranes. One of these is an areolar membrane, re-
sembling a serous membrane in general structure, but non-vaseular and
more delicate in texture (arachnoid). The other, which lines the
vertebral canal, is a strong fibrous membrane known as the dura mater.
At the middle of the anterior and posterior surfaces the pia mater dips
into the substance of the cord in the anterior and posterior median fis-
sures, so as to divide it almost completely into two lateral halves. These
are, however, united by an isthmus or bridge, which is composed
anteriorly of transversely crossing white fibres (white commissure),
posteriorly of grey matter (grey commissure), in the middle of which is
a minute canal lined by ciliated epithelinm (central canal, fig. 221, e).

Each lateral half of the spinal cord contains a crescent of grey
matter, which is joined to the corresponding erescent of the opposite
side by the grey commissure. Of the two cornua of the crescent the

! See Appendix.
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posterior is the narrower and comes near the surface of the cord;
opposite to it the bundles of the posterior nerve-roots enter the cord,
The bundles of the anterior nerve-roots enter the anterior cornu.,

The white matter of each half of the cord is subdivided by the
passage of the nerve-roots into the cornua into three prineipal ecolumns
—anterior, lateral, and posterior, It is composed of longitudinally
coursing medullated nerve-fibres, which in stained sections appear as
clear circular areas with a stained dot, the axis-cylinder, near the
middle (fig. 222).

FiG. 221.—SECTION OF THE SPINAL CORD I¥ THE LOWER DORSAL REGION. (Cadiat.)

A, B, ¢, anterior, lateral, and posterior columns ¢ 8, &', anterior and posterior median fissures,
ity b, ¢, cells of anterior cornu ; o, posterior cornu and substantia gelatinosa of Rolando:
¢ ctntral canpal; f, weins: g, anterior root-bundles: b, posterior root-bundles ; f, white
COMIMISSUre ; j, grey commissure ; I, reticolar formation.

The medullated fibres are supported by a peculiar reticular tissue
(newroglia) which contains a number of nuclei embedded in it and
appears to be composed of branched fibrillated cells (neuroglia-cells).
The neuroglia is aceumulated in greater amount at the surface of the
cord underneath the pia mater (fig. 222), and it extends into the grey
matter, of which it may be said to form the basis, and in which it is
especially accumulated at the apex of the posterior cornu and around
the central canal (substantia gelatinosa of Rolando).
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The grey matter, besides neuroglia, consists of an interlacement of
nerve-fibres and of the branching processes of the nerve-cells which are
embedded in it.

Fia, 222 A SMALL PORTION OF A TRANSVERSE SECTIOX OF THE HUMAX SPINAL CORD
IN THE REGION OF THE LATERAL COLUMN, TO SHOW THE SUPERFICIAL NEUROGLIA,

&, a, euperficial neuroglia; b 5 transverse section of part of the lateral column of the cord, in
which the dark points are the axis-cylinders, and the clear areas the medullary substance
of the nerve-fibries. The superficial newroglia is 2een to exhibit the appearance of a fine net-
work in which numerous nuclei and one or two corpora amyliese are embedded, and to
extend inwards among the nerve-fibres.

Disposition of the nerve-fibres of the white columns in tracts.—
The nerve-fibres vary in size in different parts of the white columns.
They are smallest in the posterior columns, especially in that part
of the posterior eolumn which is next the posterior median fissure
( posterior median column), and largest in the posterior part of the
lateral eolumn, but also of considerable size in the anterior eolumn,
This difference corresponds m some measure with the funetions of the
nerve-fibres in those parts respectively. Thus the posterior part of
the lateral column which is charaeterised by the large size of its nerve-
fibres constitutes the tract along which voluntary motor impressions
pass down the spinal cord from the opposite side of the brain, after
having crossed at the pyramids of the medulla oblongata (crossed
pyramidal tract, fig. 223, e.p.t.). The large fibres which lie in the
anterior columns next to the anterior median fissure, and the upper
part of the cord, belong to a portion of the same tract which has not
undergone decussation (direct pyramidal tract, d.p.t.). The small
fibres of the posterior median colunin belong to a tract which is only
distinet above the middle of the dorsal region of the cord, and is known
as the tract of Goll (fig. 223, g). The rest of the posterior column is
termed the cuneate fasciculus, and is chiefly composed of the fibres
of the posterior nerve-roots which run for a short distance in it before
entering the grey matter. In the lateral column there is another tract
which is distinet in the cervical and dorsal regions. This lies external
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to the crossed pyramidal tract, and consists of large fibres which pass
up into the cerebellum (direct cerebellar tract, c.i.).

I,

Fic. 228, — DIAGRAMMATIC SEC-
TIONS OF THE SPINAL CORD AT
DIFFERENT PARTS, TO SHOW THE
CHIEF LOCALISED TRACT3S OF
FIBRES 1% THE WHITE SUB-
sraxcE. (Ome and a half times
the natural size. )

Il

1. at the level of the sixth cervical
nerve : [f. of the third dorsal ; fff.
of the s=ixth doraal; JFV. of the
twelfih dorsal ; F, at the level of the
fourth lumbar. d.pf. direct or an-
terior pyramidal tracts; ep.f. croased
or lateral pyramidal tracts § ef. direet
cerebellar tract ; g, tract of Goll.

Ir.

The course of the nerve-tracts in the spinal cord, and in other parts
of the central nervous system, can best be made out by the study of
sections of the feetal cord, for it is found that the development of the
medullary substance oceurs sooner in some tracts than in others, so that
it is easy to make out the distinction between them. Another method
consists in investigating the course which is pursued by degenerations
of the nerve-fibres in consequence of lesions produced accidentally or
purposely.

Disposition of the nerve-cells in the grey matter.—The nerve-cells
which are scattered through the grey matter are in part disposed into
definite groups. Thus there is a group of large multipolar nerve-cells
in the anterior eornu ; their axis-eylinder processes pass out into the
anterior nerve-roots (column of the anterior cornu, fig. 221, a, b, ¢). In
the middle dorsal region there is a well-marked group of large rounded
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nerve-cells at the base of the posterior cornu (Clarke’'s column).
Another group is seen on the outer side of the grey matter lying in a
projection which is sometimes known as the lateral cornu (intermedio-
lateral tract). This also is only distinet in the dorsal region. The
cells of the posterior cornu are not collected into a special group.
Course of the nerve-roots in the spinal cord.—The anterior roots
enter the anterior cornu in a number of bundles (fig. 224, a, a). Some
of their fibres (1, 1) are directly connected with the nerve-cells there,
others pass through the grey matter intc the posterior cornu, others into

Fic. 224 —DiaGraM TO IL-
LUSTRATE THE PROBABLE
COURSE TAKEN BY THE FI-
BRES OF THE NERVE-ROGTS
0N ENTERING THE SPINAL
CORD,

a, &, two bundles of the anterior
oot of & nerve; 1, 1, =ome of
their fibres passing into the
lateral cells of the anterior
corna; 14 1, others passing
intas the mesial cells of the
same cornu ; 2, 2, fibres passing
to the lateral eolumn of the
same side without joining
nerve-cells 3 3, 3, fibres passing
towards the peosterior cornu;
4, 4, fibres passing sacross the
anterior commizsure, to enter
nerve-cells in the anterior eornu
of the other side; p, bundle
of the posterior root 3 p, §, fibres
of itz lateral or external divizion
coming through and around
the gelatinous substance of
Holando ; some of these, 5, are
reprezented as becoming longi-

tudinal in the latter; others, 341 g am.f "
6, 68, as passing towards: the x i
anterior cornu, either directly

or after joining cells in the posterior cornn, and athers, 7, a2z eurving inwands towards the grey
commissure ; p, m, fibres of the mesial or inner division, entering the posterior column and then
becoming longitudinal 3 p’, m', fibres from & posterior root which had joined the cord lower down
and entersd the posterior column, now passing into the grey matter at the root of the posterior
cornu. Of these, 8 iz represented a2 entering Clarke’s column, 9, as curving around this and cours-
ing to the anterior commiszsure, and 10 as passing towards the anterior cornn, The axis-cylinder

E'oeusu of the cells of Clarke’s column are shown arching ronnd, and taking the direction of the
tera

1 column, @.m.7., anterior median fissure ; p.m,f., posterior median fissure ; ¢.c,, central canal;
S.R., substantia gelatinosa of Rolando. PP Pos L :

the lateral white column of the same side of the cord (2, 8), and others
again pass across in the isthmus to the anterior cornu of the opposite
side (4).

The fibres of the posterior roots (fiz. 224, p) chiefly pass into the
posterior white columns, from which after a short course they enter
the grey matter and are partly connected with its cells, and partly pass
to the other side of the cord. Some of the fibres of the posterior
roots enter the posterior cornu directly, and are believed to be con-
nected with the scattered cells of that cornu.

The central canal of the spinal cord is lined by eolumnar ciliated
epithelinm-cells, which are suwrrounded by a quantity of neuroglia.
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The cells are best seen in the spinal cord of animals and in the child ;
in the human adult they have frequently become proliferated, and their
cilia are no longer visible.

Characters of the spinal cord in the several regions (fig. 225),
In the cervical region the white matter, especially that of the lateral

Fia. 225 —TRANSYEREE BECTIONS OF THE SPINAL CORD AT DIFFERENT LEVELS.
(Twice the natural size.)
The letters and nomberz indieate the pozition of enel 2ection ; Ca. at level of cocoygeal nerve 3

Eac, 4 of 4th seral ; L3 of Srd lumbar, and =0 on, The grey substance is shaded doark, and
the nerve-cells within it are indicated by dots,

columns, oceurs in largest proportion. The grey matter, especially in
the cervical enlargement, is in considerable amount (C 5), and it en-
croaches in the form of a network upon the adjacent part of the lateral
white column. The anterior cornua are thick and the posterior slender,
The posterior median column is distinetly marked off.
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In the dorsal region the grey matter is small in amount, and both
cornua are glender (D 5). The whole cord is smaller in diameter than
either in the cervical or lumbar region. The column of nerve-cells
known as Clarke’s column, and the intermedio-lateral tract, are well
marked.

In the lumbar region the creseents of grey matter are very thick,
and the white substance, especially the lateral columns, relatively small
m amount (L 5). The isthmus lies nearly in the centre of the cord,
whereas in the cervical and dorsal regions it is nearer the anterior
surface. The posterior median columns are not seen,

In the part of the spinal cord from which the sacral and coceygeal
nerve-roots take origin the grey matter largely preponderates, the
crescents forming thick irregular masses, and the grey isthmus being
also of considerable thickness,
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LESS50N XXXVIIL
THE MEDULLA OBLONGATA, PONS, AND MESENCEPHALON,

1. Secrioxs of the medulla oblongata made, (a) at the level of the decussation
of the pyramids, (b) opposite the middle of the olivary body, and (¢) just
above the olivary body.

2, Section through the middle of the pons Varolil.

3. Sections across the region of the corpora quadrigemina, one at the level
of the inferior, the other at the level of the superior, pair.

In all the above sections sketch under a low power the general arrange-
ment of the grey and white matter, inserting the positions of the chief groups
of nerve-cells.

[The tissue is hardened and the sections are prepared, stained, and
muunted in the same way as the spinal cord.]

The structure of the medulla oblongata can best be made out by
the study of a series of sections taken from below upwards, and by
tracing in these the changes which occur in the constituent parts of
the spinal cord, taking note at the same time of any parts which may
be superadded.

A section through the region of the decussation of the pyramids
(fig. 226) has much the same form as a section through the upper part

Jq

Fig. 296 —SecTION OF THE ME-
DULLA OBLONGATA AT THE
MIDDLE OF THE DECUSSATION
OF THE FYRAMIDS,

anterior, . p. posterior fizzore;
a.p, pyramid ; o, remaing of part ol
anterior cornu, =eparated by the
erozsing bundles from the rest of the
grey  matter; ! continoation of
Interal column of cord ; R, continua-
tion of substantias gelatinosa of Ho-
landao ; p.e. continnation of posterior
‘cornu of grey matter ; fo. funiculns
rracilis,

of the spinal cord, and most of the structures of the cord ean be easily
recognised. A considerable alteration of the grey matter is, however,
produced by the passage of the large bundles of the crossed pyramidal
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tract (p) from the lateral column of the spinal cord on each side
through the root of the anterior cornu and across the anterior median
fissure to the opposite anterior eolumn of the medulla, where, together
with the fibres of the direct pyramidal tract, they constitute the promi-
nent mass of white fibres which is seen on the front of the medulla
on each side of the middle line, and is known as the pyramid. By this
passage of fibres through the grey matter the tip of the anterior
cornu (@) is cut off from the rest and becomes pushed as it were to
the side ; in sections a little higher up it appears as an isolated mass
of grey matter which is known as the lateral nucleus (fig. 22, n.l.)

A change also oceurs in the posterior cornu in consequence of the
increased development of the posterior median and cuneate faseiculi.
This causes the posterior cornu (fig. 226, p ¢) to be pushed towards the
gide, the V which they form with one another being thus opened out;
at the same time the tip of the cornu swells out and causes a prominence
upon thesurface of the medulla, which is known as the tubercle of Rolando
(). Grey matter also soon becomes formed within the upward pro-
longations of the posterior median column and of the cuneate fasciculus

Fia. 227 —SECTION OF THE MEDULLA
OBLONGATA IN THE REGION OF
THE SUPERIOR PYRAMIDAL DECUS-
SATION,

a.m.f, anterior median fissure: f.a.
superficial arciform  fibres emerging
from the fissure; py, pyeamid; #are
nuclens of the arciform fibres; ra'
deep arciform fibres becoming super-
fieial ; o, lower end of olivary nuclens ;
o', accessory olivary nunclens; nd. nn-
clenz  lateralis: rr. formatio reticu-
laris ; for % avciform fibres proceeding
from formatio reticularis ; @, substantia
gelatinosa of Kolando; w. V. azceunding
root of fiflth nerve ; n.e nocléus cunea-
tns; we’. external cuneate nuclens;
Je. Tunicnlns cuneatus ; rg. puelens
gracilis ; fo. funicnlu: gracilis; p.m,f.
posterior maesdinn  fissure; ee central
cannl surronndsd by grev matter, in
which are, n.X[f. noclens of the spinal
accessory, and o .X/f. nuelens of the
hypoglozzal ; &d. superior pyramidal
diecu=sation,

(fig. 227, n.g., n.c.), but most of the grey matter of the cornn becomes
broken up, by the passage of bundles of nerve-fibres through it, into a
reticular formation ( f.r), the produetion of whiech is already foreshadowed
in the upper part of the spinal cord. The central canal of the spinal cord
is still seen in the lower part of the medulla oblongata (e. ¢), but it comes
nearer to the posterior median fissure. The grey matter which sur.
rounds it contains two well-marked groups of nerve-cells ; the anterior
of these is the nucleus of the hypoglossal or twelfth nerve (n. xir.), the
posterior that of the spinal accessory or eleventh (n. xr.). Instead of the
0
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comparatively narrow isthmus which joins the two halves of the spinal
cord, a broad raphe now makes its appearance ; this is formed of
obliquely and antero-posteriorly coursing fibres, together with some
grey matter containing nerve-cells.

In a section at about the middle of an olivary body (fig. 228), it
will be seen that a marked change has been produced in the form of
the medulla and the arrangement of its grey matter, by the opening
out of the central canal into the fourth ventricle. This causes the grey
matter which below surrounded the central canal to be now spread

Fic. 228 —SEcTION OF THE ME-
DULLA OBLONGATA AT ABOUT
THE MIDDLE OF THE OLIVARY
Hielny . 1-

.;LE'H

Sl anterior median fissure: war
: : 5 or nuclen:  arciformis; p pyeamid;
= e b Aif. bundle of hypoglossal nerve

il emerging from the snrfnce § at b it
is seen conrsing betweesn the pyra-
mid and the olivary noeleus, o;
Foe, external arciform fibres ; n.f,

-]

i

A

Eﬁ'i-:i al nuclens Iaterali= ; o, arciform fibres
a #{‘:i'-!‘ e 4 passing towards restiform  hody

=

partly through the substantia gela-
tinosa, ¢, partly saperficial to the
ascending root of the fifth nerve,
a. V.3 X, bundle of waguz root,
emerging ; for. formatio reticularis ;
e, corpits restiforme, beginning to
be formed, chicfly by arciform fibres,
superficial sud deep ; me nueless
cuneatns;  wg. nuelens gracilis
i, attactment of the lipula; ras
funiculus solitarins: n.X. o.X%
two parts of the vagns nuelens;
# X0 bypoglozsal nueleus; md,
nucleus of the foniculus teres:
n.am. nucleus ambiguus ; », raphe
p mor A, continuation of anterior column
of cord: o) & accessory olivary
nuclei; olivary nucléns; pod, pe-
duneulus olivee,

A

".#IEL

Vs

o
e 4
S

il

out at the floor of that ventricle, and the collections of nerve-cells from
which the hypoglossal and spinal accessory nerves respectively arose
now, therefore, lie in a eorresponding situation. At this level, how-
ever, the outer group which corvesponds with the nuecleus of the spinal
accessory in the lower part of the medulla has become the nucleus of
the vagus or tenth nerve. The nerve-bundles of the roots of these
nerves can be seen in the sections coursing throngh the thickness of
the medulla and emerging, those of the hypoglossal (xir.) just outside
the pyramids, those of the spinal aceessory and vagus (x.) at the side
of the medulla, The two sets of emerging fibres thus appear to sub-
divide each lateral half of the medulla into three areas—a posterior, a
middle, and an anterior. Of these the posterior is chiefly occupied by
the grey matter of the floor of the fourth ventricle, and, with fibres
which are passing obliquely upwards and outwards towards the cere-
bellum, forming its inferior erus (restiform body, e.r.); and in addition
there is the continuation npwards of the portions of grey matter forming
the nuclei of the funiculus graeilis (n.g.), of the funiculus cuneatus
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(n.c.), and of the tubercle of Rolando (g). The anterior or mesial area
is occupied in front by the pyramid ( p), and behind this by a reticular
formation (reticularis alba, 4) composed of longitudinally coursing
bundles of fibres interlaced with fibres that are passing obliquely from
the opposite side, through the raphe, towards the restiform body (fig.
229, r.a.). The middle area, which lies between the issuing bundles
of the two sets of merve-roots, consists in its deeper part of a similar

. XIF o,

Fic. 220.—PART OF THE RETICULAR FORMATION OF THE MEDULLA OBLONGATA.

r.a. retionlaris alha ; r.g. retionlaris grisea: between them a root-bundle of the hypoglossus
(X15). The longitudinal fibres of the reticular formation are cut across ; the transversely
muﬁjng fibres are internal arennte fibres, passing on the right of the Agure towards the
raphe.

reticular formation (fig. 228, fr), but with more grey matter and
nerve-cells (reficularis grisea, fig. 229, r.g.) Superficially there is
developed within it a peculiar wavy lamina of grey matter containing a
large number of small nerve-cells; this is the nucleus of the olivary
body (fig. 228, o).

The floor of the fourth ventricle is covered by a layer of ciliated
epithelinm-cells, continuous below with those lining the central canal,
and above, through the Sylvian aqueduct, with the epithelium of the

02
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third and lateral ventricles. The fourth ventricle is roofed over by a
thin layer of pia mater, with projecting choroid plexuses, the under
surface of which is covered by a thin epithelial layer continuous at the
side with the ciliated epithelinm of the floor.

A section taken just above the level of the olivary prominence will
still show very much the same form and structural arrangements as
that just described. The nucleus of the hypoglossal (fig. 280, n, XIT.)
is still visible in the grey matter of the floor of the ventricle, but the
nerve which is now seen arising from the outer part of that grey
matter is the eighth or auditory | VIIL.), the bundles of which, as they
leave the medulla, enbrace the inferior crus of the cerebellum (e.r.),
which is now passing into that organ. The reticular formation still

Fi1G. 230.—TRANSYERSE SECTION OF THE UPPER PART OF THE MEDULLA
OBRLONGATA. #

#v, pyramid ; o, olivary nmclens; Vo, ascending root of the fifth nerve; VIIL inferior ( pos-
terior) root of the auditory nerve, lormed of two parts, a, (strie acusticse), and b, which
enclose the restiform body, er; s VL p. principal nuclens of the auditory nerve;
n Villae, accessory nucleas; g, ganglion-cells in the root ; a4, nucleus of the funicalus
teres ; n.JXJII, nuclens of the hypoglossal ; r, raphe.

occupies the greater part of each lateral half of the medulla between
the grey matter at the floor of the fourth ventricle and the pyramids
( py), and a small portion of the olivary nueleus (o) may still be seen,
as may alzo the npward continuation of the grey matter of the tubercle
of Rolando; this is intimately connected with some well-marked
bundles of nerve-fibres, which are passing up to the pons to join even-
tually the root of the fifth nerve ( Va).

A section through the middle of the pons Varolii (fiz. 251) shows
very much the same arrangement of grey and white matter as that
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which is met with at the upper part of the medulla, but the general
appearance of the section is much modified by the presence of a
large number of transversely coursing bundles of nerve-fibres which
are passing from one hemisphere of the cerebellum to the other.
Intermingled with these .bundles is a considerable amount of grey
matter. The continuation upwards of the pyramids of the medulla
(py) is embedded between these transverse bundles and separated
by them from the reticular formation. The olivary nucleus is no

Fic. 231, —5SECTION ACROS5 THE FOXS AT AROUT THE MIDDLE OF THE FOURTH
YESTERICLE.,

v, prramid-bundles continued up from the medolln ; po, transverse fibres of the pons passing
from the middle erus of the cerebellnm, before ( po ) and behind ( pe') the chief pyramid
buandles ; I, deeper fibres of the same set, constituting the trapezium: the grey matter
between the transverse fibres iz pot represented either in thi=s or in the two following
figures ; v, raphe ; o4 superior olivary nucleus; o.V. bundles of the ascending root of
the fifth nerve, enclozed by o prolongation of the grey substance of Rolando @ V[, the =ixth
nerve ; m VL its nuclens ; VS the facial nerve ; Vifa. intermedinte portion of the zame
nerve ;. A Fl/, its noclens ; VIIJ, anterior (superior) root of the anditory nerve ; n.FrIS.
part of its outer or anterior (superior) nuclens ; r, sgection of a vein.

longer seen, but there are one or two small collections of grey matter
which lie in the antero-lateral part of the reticular formation and are
known as the superior olivary nucleus (0.s.) The nerves which take
origin from the grey matter of this region are part of the eighth, the
seventh, the sixth, and somewhat higher up the fifth cranial nerves
(see figs. 281, 282). Of these the eighth and fifth take origin from groups
of nerve-cells which oceupy the grey matter opposite the external border
of the floor of the ventricle ; the sixth from a group which is placed also
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Fre. 232 —0RLIQUE SECTION
OF THE FONS ALONG THE
LINE OF EXIT TRAVERSED
BY THE FIFTH XERVE. 4

The section passes through the
Iower part of the motor nu-
eleus (') froom which a bundle
of fibres of the motor root is
geen passing, ¥ : a part of the
upper sensoty nuclens (ne) is
alzo shown in the section in the
form of a number of small iso-
lated portions of grey matter.
Amongst thése are a few
bundles of the azcending root
et acrozs, but most of these
have already become diverted
outwards to join and assist in
forming the i==uing part of the
muin of sensory root, V5 0
small loogitudinal bundle of
fibres near the median sol-
cus (mes ), possing  ountwards
to join the root of the fifth
nerve ; for, formatio  reticu-
inriz: r raphe; 5. substan-
tin ferrugines,

Fi1G. 233, —TRANSVERSE SECTION THROUGH THE UPPER PART OF THE PONS.
more than twice the natural size.)!

[, transverse fibres of the pons 3 py, o baudles of the pyramids; «, boundary line between
the tegmental part of the pons and its ventral part ; . obligue fibres of the fllet, passing
towards I % longitudinal fibres of the fillet; rr. formatio reticniaris ; pJd. posterior
longitudinal bundle ; oo superior cerebellar peduncle; rom, superior mednllary velum ;
b, prey matter of the linguin: e 4, fourth ventricle ; in the grey matter which bommds it
lnterally are eeen, d. V. the dezcending root of the fifth nerve. with its nnelens, ar sub-

stantia ferrugines, g.e. group of cells continuons with the nucleus of the aqueduct.

1 The details of thizs and of several of the preceding fgnres are filled in under a somewhat
higher magnifying power than that nsed for tracing the outlines,
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in the grey matter of the floor of the ventricle but nearer the middle line,
and the seventh from a nueleus which lies in the formatio reticularis,
and from which the fibres of the nerve pass backwards to the floor of the
ventricle, then longitudinally upwards for a short distance, finally
bending forwards and downwards and emerging between the transverse
fibres at the sides of the pons.

At the upper part of the pons (fig. 233) the fourth ventricle narrows
considerably towards the Sylvian aqueduct, and behind and on either

FiG. 234.—SECTIONS THROUGH THE ORIGIN OF THE FOURTH NERVE. }

A, transverse section at the place of emergence of the nerve-fibrez. B, obligue zection
carried along the course of the bundles from the nuclens of origin to the place of emer-
gence.  Aqg, Sylvian agueduct, with its surrounding grey matter ; JV. the nerve-bundles
emerging ; £ V. decussation of the nerves of the two sides; f7" a ronnd bundle passing
downwaris by the side of the agueduet to emerge a little lower down ; n./ V. nucleus of
the fourth nerve. 1, dillet; s.c.p. superior cerchellar peduncle ; d. 7. descending root of
the fifth nerve; pd, posterior longitudinal bundle ; », raphe,

side of it two considerable masses of longitudinal white fibres make their
appearance. These are the superior crura of the cerebellum (s.c.p.),
and they tend as they pass upwards gradually to approach the middle
line (fig. 234 A), across which in the region of the posterior pair of the
corpora quadrigemina they pass, decussating with one another, to the
formatio reticularis of the opposite side (fig. 285, A).

F1c. 235.—0UTLIXE OF TWO SECTIONS ACROSS THE MESENCEPHALON. (Natural size.)

A, through the middle of the inferior corpora quadrigemina. B, through the middle of the
superior corpora quadrigemina, er, crusta; sn. substantin nigm; f, tegmentum ; &
Eylvian aquedupet, with itz surrounding grey matter ; eq. grey matter of the corporn qua-
drigemina ; Lg. lateral groove ; pl. posterior longitudinal bundle ; 4, V. descending root of
the fifth nerve ; se.p. superior cercbhellar peduncle ; 7, fillet: nJrF, its nuelens : J77. third
nerve, The dotted ecircle in B indicates the situation of the tegmental nucleus,

In sections across the mesencephalon (fig. 235), the upward con-
tinuity of the parts which have thus been described in the lower parts
of the nerve-centres, can still in great measure be traced.
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The Sylvian agueduct (s), with its lining of ciliated epithelium, re-
presents the central canal of the cord and the fourth ventricle of the
medulla. In the grey matter which surrounds it (central grey matter)
there is seen in all sections of the region a group of large nerve-cells
lying anteriorly on each side of the middle line, close to the reticular
formation. From this group the root-bundles of the fourth nerve arise
at the lower part of the mesencephalon and pass obliquely backwards
and downwards around the central grey matter, decussating with those
of the opposite side to emerge just above the pons Varolii (fig, 284),
Higher up the bundles of the third nerve spring from the continuation of
the same nuelens (fig. 235, n. nr.), and these pass forwards and down-
wards with a curved course through the reticular formation, to emerge
at the mesial side of the crusta.

The reticular formation of the pons is continued up into the mes-
encephalon, and is here known as the fegmentum. It is composed as
before of longitudinal and transverse bundles of fibres with much grey
matter intermingled. The transverse fibres include the decussating
fibres of the superior crura of the cerebellum {s.c.p.), and the fibres of
the fillet (f), which are passing in an oblique manner from the raphe
to the side of the mesencephalon, to reach eventually the grey matter
of the prominenees of the corpora quadrigemina. The pyramid bundles
of the pons are eontinued upwards on each side into the crusta (er.).
This forms a mass of longitudinally conrsing bundles of fibres lying on
the ventral aspect of each half of the mesencephalon, and diverging
above into the internal capsule of the cerebral hemisphere. The crusta
is separated from the tegmentum by a layer of grey matter containing
a number of very deeply pigmented nerve-cells which give it the name
of substantia nigra (s.n.) The crusta and tegmentum, together with
the intervening substantia nigra, constitute the erus cerebri.

The prominences of the corpora quadrigemina are formed mainly
of grey matter containing numerous small nerve-cells. From each
a bundle of white fibres (brachium) passes upwards and forwards
towards the geniculate bodies, eventually joining the optic tract of
the same side. On the other hand, each of the prominences receives
from below fibres of the fillet, which are themselves traceable into the
posterior part of the lateral column of the medulla oblongata.
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LESSON ZXXXVIIL
STRUCTURE OF THE CEREBELLUM AND CEREBRUM.

1. SecTioxs of the cerebellum across the direction of the lamin® and vertical
to the surface.

2, Section across the whole of one hemisphere of the cerebrum of a
monkey or man, passing through the middle of the third ventricle.

8. Vertical sections of the cerebral cortex, one from the ascending frontal
gyrus, another from the occipital lobe, and a third across the hippocampal
gyrus and hippocampus.

4. Transverse sections of the olfactory traect and bulb.
In all these preparations make sketches under a low power of the general

arrangement of the grey and white matter, and also of the nerve-cells in
the grey matter. Sketch some of the details under a high power.

The cerebellum is composed of a white centre, and of a grey cortex,
both extending into all the folds or lamins, so that when the lamin
are cut across, an appearance is presented of a white arborescence

Fic. 236.—8ECTION THROUGH ONE OF THE HEMISPHERES OF THE CERERELLUM,
TO SHOW THE MEDULLARY CENTRE AND ITS PROLONGATIONS INTO THE
LAMELL.E:

covered superficially by grey matter. The white matter is in largest
amount in the middle of each cerebellar hemisphere (fiz. 236). There
is here present also a peculiar wavy lamina of grey matter, similar to
that in the olivary body, and known as the nucleus dentatus (n.d.).
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Other isolated grey nuclei lie in the white matter of the middle
lobe.

The grey matter of the cerebellum consists of two layers (fig. 237).
The inner one (that next the white centre) is composed of a large
number of very small nerve-cells (granule layer, d). The outer layer

af
i 8

Fic. 238.—PRoCESSES OF THE CORPUS-
CLES OF PUHKINJE, CONNECTED BEY
THEIR FINER BRANCHES WITH COK-
PUSCLES OF THE OUTER LAYER OF
THE CEREBELLAR corTEX. (Highly
magnified.)

i, o, provesses of the corpuscles of Purkinje
b, a branch from one of them, which is con-
nected with two of the corpuscles of the

outer laver; e o scattered branched cor-
puscles of this layer,

Fic. 23].—S8ECTION OF CORTEX OF CERE-
BELLUM,

a, pia mater ; & external layer: ¢, layer of cor-
puscleg of Purkinje; d, inuer or granule
iayer ;  medullary centre.

(&) is thicker, and is formed of neuroglia, with rounded and angular
small nerve-cells and neuroglia-cells scattered through it. Into its
outer pairt processes of the pia mater conveying blood-vessels pass
vertically, and there are also in this part a number of long taper-
ing cells, somewhat like the Miillerian fibres of the retina. Lying
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between the two layers of the
grey matter is an incomplete
stratum of large flask-shaped
cells (cells of Purkinje, c).
Each of these gives off from its
base a fine process, which be-
comes the axis-cylinder of one
of the medullated fibres of the
white centre, while from the
opposite pole of the cell large
ramified processes spread out
into the superficial layer of
the grey matter, and some of
these processes become con-
nected with its small nerve-
cells (fig. 238).

~ Structure of the cerebrum,
The grey matter of the ce-
rebral cortex is described as
being composed of a number
of layers, but they are not
gharply marked off from one
another. The following are
usually distinguished (fig.
239).

1. Most externally a thin
stratum containing a few scat-
tered cells, probably neuro-
glia-cells. In the most super-
ficial part of this layer imme-
diately under the pia mater,
is a very thin stratum of
medullated nerve-fibres.

2. A layer of closely set
small pyramidal nerve-cells
several deep. This layer is
also thin.

3. A thick layer contain-
ing larger and longer pyra-
midal cells less closely set.
These cells are largest in the
deepest part of the layer ; and
m the region of the motor
centres of the brain some of
them are of very large size,
and are collected into small

groups,
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4. A thin layer of numerous small irregular angular cells.

5. A rather thicker layer of small scattered cells, many of a fusi-
form shape. This layer lies next to the white centre. In the island
of Reil this stratum is considerably developed, and is somewhat sepa-

Fic, 240,—SECTION ACROSS THE HIPPOCAMPUS MAJOR, DENTATE FIS5URE, DENTATE
FASCIA AXD FIMBRIA.

Gh, part of the gyrns hippocampl or uncinate convolution ; Fd, fascia dentata, or dentate
convolution; between them i= the dentate fissure ; Fi fimbris, composed of longitodinal
fibres here eut across; 1, 2, medullary centre of the hippocampal gyrus prolonged around
the hippocampus, /i, ss the so-called aiveos, inte the fimbria; 3, laver of large pyramidal
cells ; 4, their procesaes (stratam radiatum) ; 5, reticular neuroglia {stratum laciniosum ) ;
6, smperficial mednllary lamina, involuted around the dentate fissure ; ® ®, termination of
this laminn, the fibres here running longitudinally ; 7. snuperficial neuroglia of the fascia
dentata ; *, ring of small cells within this (stratum granuloswm ).

rated from the rest of the grey matter by a layer of white substance.
It is known as the claustium.

From the white centre bundles of medullated nerve-fibres pass in
vertical streaks through the deeper layers of the grey matter, to lose
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themselves amongst the pyramidal cells of the more superficial layers,
with processes from which they are probably continuous,

In the hippocampal region a remarkable difference of structure
manifests itself (fiz. 240). The superficial layer of neuroglia and the
white stratum, which overlies it as a thin band in other parts of the
cortex, are in this region both very strongly marked (5, 6), the neuroglia
layer having a very distinetly reticular aspeect, and being in part beset
with small cells. All the rest of the thickness of the grey matter
appears to be mainly eomposed of, or at least to contain, long conical
cells (3, 4), the distal processes or apices of which are prolonged into
fibres which lose themselves in the superficial layer of neuroglia, The
pyramidal cells rest upon the white centre, here known as the alveus (1),
which is the part of the hippoeampus seen within the ventricle, and
which is prolonged externally into the fimbria (F1), where its fibres be-
come longitudinal in direction.

In the dentate gyrus (fascia dentata, fig. 240, Fd) the pyramidal
cells are arranged in an irregularly radiating manner, oceupying the
eentre of the convolution, and surrounded by a ring of closely packed
small cells (*), external to these being the relatively thick layer of
superficial neuroglia (7).

The olfactory tract is an outgrowth of the brain which was ori-
ginally hollow, and remains so in many animals; but in man the
eavity has become obliterated, and the centre is oecupied by neuroglia,
containing, however, no nerve-cells (fig. 241). Outside the central

i

Frc. 241 —SECTION ACROS5 THE OLFACTORY TRACT.

neuroglia lies the white or medullary substance, consisting of bundles
of longitudinal white fibres, Most externally is a thin superficial
layer of neuroglia.

The olfactory bulb (fiz. 242) has a more complicated structure.
Dorsally there is a flattened ring of longitudinal white bundles enclosing
neuroglia (1, 2, 8), as in the olfactory tract, but below tlis ring a
number of layers are superadded as follows :

1. A granule layer (fig. 242, 4), characterised by the presence of a
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large number of small nerve-cells with reticulating bundles of medul-
lated nerve fibres running between them.

2, An intermediate nerve-cell layer (6) consisting of neuroglia, in
which small pyramidal nerve-cells are embedded. This layer is also
traversed by medullated nerve-fibres, and is partly separated from the
granule layer by irregular clefts (5).

3. The layer of olfactory glomeruli (7) consists of rounded nests of
small ganglion-cells, which appear to give origin to the olfactory nerve-
fibres. These pass between the glomeruli to enter the close plexus of
non-medullated nerve-fibres which lies directly over the eribriform plate.

4, This is the layer of olfactory nerve-fibres (8), and from it
branches (*) pass directly downwards to the nasal fosse.

FiG. 242.—SECTION ACROSS A PART OF THE OLFACTORY PULE.

1, 8, bundles of very fine transversely cut nerve-fibres, forming the flattened medollary ring,
cnclozsing the central neuroglia, 2 ; 4, grannle-layer; 5 loose tissue with irregular spaces
i ¥ lymphatic) ; & intermediote layer; 7, layer of olfactory glomeruli, ¥, 1+ 8, layer of
olfactory merve-fibres,

Basal ganglia. Desides the grey matter of the cerebral cortex the
cerebral hemispheres conceal in their deeper parts certain other masses
of grey substance (fig. 248). The principal of these are the corpus
striatum (nuclens caudatus, ¢, and nucleus lenticularis, str) and opfic
thalamus (th). Between them run the bundles of white fibres which are
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passing upwards from the crus cerebri, forming a white lamina termed
the internal capsule. Above the level of these nuclei the internal
capsule expands into the medullary centre of the hemisphere (see also
figs. 244 and 245, with their deseription).

Fia. 243, —FRO¥TAL SECTION THROUGH THE BRAIN AND SKULL MADE WHILST
FROZEX. 4

e.e. corpus callozum ; below its middle part the septum loeidum, and below that again the
fornix; L V, lateral ventricle ; o4 thalammus ; between the two thalumi the third ventricle
is seen : below the thalamus is the subthalamic prolongation of the tegmental region, and
below this the prolongation of the crusta; #r, lenticular nuclensz of the corpus striatum ;
¢, eandate nuelens of the zame ; between ¢, rh, and &7, the internal eapsnle is seen ; ontside
a'r is the thin grey band of the elanstrum, and ontside this again the island of Reil at the
bottom of the Sylvian fissure : n.a. nncleus amyvegdalse ; immediately within thiz i= the optie
tract seen in section ; p, pituitary body ; B, body of the sphencid bone ; sa, snbarachnoid
gpace ; v, villl of the arachnoid.

The nuclens caundatus of the corpus striatum is composed of a
reddish-grey neuroglia containing both moderately large and small multi-
polar nerve-cells. It receives fibres from the part of the internal
capsule which separates it from the nucleus lenticularis, and next the
lateral ventricle it is covered by a thin layer of neuroglia, and over
this by the epithelium of the cavity.

The nucleus lenticularis, which corresponds in position internally
with the island of Reil externally, is divided by two white lamin® into
three zones. It is separated from the nucleus candatus and optic thala-
mus by the internal capsule (figs. 244, 245, d¢), which consists of the
bundles of medullary fibtes which are passing between the white centre
of the hemisphere and the crus cerebri; it receives on its inner side
many white fibres from the capsule, and these impart to it a radially
striated aspect. Many of the nerve-cells of the nucleus lenticularis
contain yellow pigment.
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Fi1c. 244, —SECTION ACROSS THE OFTIC THALAMUS AND CORPUS STRIATUM INX THE
REGION OF THE MIDDLE coMMIssURE. (Natural size.)

¢h, thalamus ; @, e, {, its anterior, external, and internal nuclei respectively ; w, its external
white layer ; m. e, middle commissure ; r. 3, third veotricle ; a small part is also seen below
the middle commissure ; ¢. ¢, corpus callosnm ; £, fornix, separated from the third ventri-
cle and thalamns by the velom interpositum.  I'n the middie of this are seen the two veins
of Galen and the choroid plexunses of the third ventricle; and at its edges the choroid
plexuses of the laternl ventricles, v.f. ; £ 5. t®nia semicireularis ; er, forward prolongation
of the crosta passing laternlly into the internal capsule, i c. & f. F. subthalamic prolonga-
tion of the tegmentum, consizting of (1) the dor=al layer, {2) the zona incerta, and (3) the
corpus subthalamicum ; s . substantia nigra ; n. e nuclens eandatus of the corpus stris-
tum : n. L unelens lenticolaris ; e e, external capsule ; of. claustrum ; £, island of Reil ;
A, hippocampns ; d, fasein dentata.

F1c. 245.— Hor1zoSTAL
SECTION THROUGH THE
MIDDLE OF THE EIGHT
CEREBRAL HEMISPHERE.
(Matural size.)

r.l. Interal ventricle, anterior
cornn; e o corpus callo-
suim ; & L septum locidom ;
i f. anterior pillars of the
fornix: ¢ 3. third wven-
tricle: th, thalamus opti-
cus; &f, stria terminalis;
., ¢ nuclens candatng, and
#. I noeleus lenticularis of
the corpus strintum ; ¢ ¢
internal eapsule; o its
angle or genn; n. e tail of
the nueclens candatus ap=
pearing in the descending
cornu of the lateral ven-
tricle; of, claustrum; J,
island of Heil.
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The optic thalamus, which lies at the side of the third ventricle
and forms part of the floor of the lateral ventricle, is covered externally
by a layer of white fibres, most marked next to the internal capsule,
fibres from which pass into the thalamus and serve to conneet it with
the hemisphere.

The grey matter of the thalamus (fig. 244) is partially subdivided
by an oblique white lamina into a smaller, mner (i), and a larger,
outer, nucleus (e); these contain a number of small scattered nerve-
cells. Anteriorly another portion of grey matter (a) is divided off in a
similar way ; this contains comparatively large nerve-cells.

Attached to the optic thalamus below and externally are the two
geniculate bodies which are connected with the optie tract. The onter
geniculate body has a lamellated structure consisting of alternating
layers of grey and white matter.

The tegmentum of the crus cerebri is prolonged below the thala-
mus opticus into a mass of grey substance, with longitudinally and
obliquely crossing white bundles, which is known under the name of
subthalamic region. In it at least three parts differing from one
another in structure may be distinguished (see fig. 244, 1, 2, 3).

The pineal gland, which is developed in the roof of the third
ventricle, is composed of a number of tubes and saccules lined and
sometimes almost filled with epithelium, and containing deposits of
earthy salts (brain sand). These may, however, occur in other parts

&
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Fi1c., 246, —SECTION OF THE UPPFER PART OF THE BRAIN AND MENINGES TO SHOW THE
RELATIONS OF THE ARACHNOIDAL VILLL. (Magnified.)

e.e, corpnz callosam ; #, falx cerebri; sa. subarachnold space, pervaded by a network of
fine trabeculm ; from it the fongiform villl are seen projecting into the dura mater.
Eome are projecting into the superior longitudinal sinus, &

of the brain as well. The follicles are separated from one another by
vascular connective tissue derived from the pia mater.

The pituitary body is a small reddish mass which lies in the sella
P
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turcica, and is connected with the third ventricle by the infundibulum.
It consists of two lobes, a larger anterior, and a smaller posterior.
The anterior lobe is originally developed as a hollow protrusion of the
buceal epithelium. It consists of a number of tubules, which are lined
by epithelium, and united by connective tissue. In some of the tubes
the epithelium is ciliated, and sometimes a colloid substance like that
oceurring in the vesicles of the thyroid has been found in them.

The posterior lobe of the pituitary body, although developed from
the floor of the third ventricle, contains seavcely any perceptible
nervous elements in the adult. It consists chiefly of vascular con-
nective tissue.

The membranes of the brain are similar in general struecture to those
of the spinal cord, p. 185. The dura mater is, however, more closely
adherent to the under surface of the bony ecavity than is the case in
the vertebral canal. The arachnoid is in many places close to the
dura mater, and separated by a wide subarachnoid space, which is
bridged across by finely reticulating bands of areolar tissue (subarach-
noid trabeculs, fiz. 246, s.a.) from the pia mater. In the vieinity of
the longitudinal sinus, small rounded elevations (arachnoidal willi,

Pacchionian glands) project into the dura mater, and even become em-
bedded in the skall itself.
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LESSON XXXIX. axp XL.

STRUCTURE OF THE EYELIDS AND OF THE PARTS OF
THE EYEBALL.

LESSON XXXIX.

1. Sectioxs of the eyelid vertical to its surfaces and transverse to its long
axis. The Iid should be hardened in aleohal, and the sections may be stained
with hematoxylin and mounted in the usual mannex.

Notice the long sacculated Meibomian glands lying in dense connective
tissue close to the conjunctival surface, and their ducts opening at the
margin of the lid. External to these the small fibres of the orbicularis pal-
pebrarum eut across; a few of the fibres of the muscle lie on the conjunctival
side of the duct. A short distance from the Meibomian gland may be
observed another tolerably large sebaceous gland ; outside this again are the
eyelashes. In the skin covering the outer surface of the eyelid a few small
hairs may be seen. At the attached part of the eyelid are some bundles of
involuntary muscular fibres cut longitudinally in the section, and in the upper
eyelid the fibrous attachment of the elevator musele may be observed attached
to the dense connective tissue.

Make a general sketch under a low power.

2. Sections through the posterior part of an eyeball that has been hardened
in Miiller's fluid. The sections are stained and mounted in the usual way.
These sections will show the relative thickness of the several coats and the
layers of which each coat is formed. Sections which pass through the point
of entrance of the optic nerve will also exhibit the manner in which the
nerve-fibres pierce the several coats to reach the inner surface of the retina.
The modifications which are found in the neighbourhood of the yellow spot
may also be made out if the sections have been taken from the human eve.

3. Sections of the anterior half of an eyeball which has been hardened in
Miiller's fluid. These sections should pass through the middle of the cornea
The lens may be left in situ, but this renders the preparation of the sections
and the mounting of them much more difficult.

In these sections make a general sketch under a low power, showing the
relations of the several parts one with another ; and study carefully, and sketeh
in detail, the layers of the cornea, the place of junetion of the cornea and
sclerotie, the ciliary muscle, the museular tissue of the iris, the mode of sus-
pension of the lens, and the pars ciliaris retine,

4. Mount in glycerine thin tangential sections of a cornea stained with
chloride of gold by Cohnheim’s method. Sketch three or four of the con-
nective-tissue cells (corneal corpuscles). The arrangement and distribution
of the nerve-fibres and their termination amongst the epithelium-cells as
shown in chloride of gold preparations have been already studied (Lesson
XIX.)

P2
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5. Mount in Canada balsam sections of a cornea which has been stained
with nitrate of silver. Notice the branched cell-spaces corresponding with
the connective-tissue cells of the last preparation.

[This preparation is best made by rubbing the surface of the cornea with
lunar eaustic after seraping off the epithelinm. After ten or fifteen minutes
(by which time the nitrate of silver will have penetrated the thickness of the
cornen) the eye is washed with distilled water, placed in spirit, and exposed
to the light. When brown and sufficiently hardened, tangential sections may
be made with a razor.]

LESSON XL.

1. RExovE the sclerotie from the anterior part of an eye which has been
preserved in Miiller's fluid, and tear off thin shreds from the surface of the
choroid, ineluding amongst them portions of the ciliary muscle. Stain the
shreds with logwood and mount them in Farrant’s solution. Sketch the
branched pigment-cells, the elastic network, the mode of attachment of the
fibres of the ciliary muscle, &c.

2. Injected preparation of choroid and iris. Mount in Canada balsam por-
tions of the choroid coat and iris from an eye, the blood-vessels of which have
been filled with coloured injection. Make sketches showing the arrangement
of the capillaries and veins.

3. Teased preparation of retina. Break up with needles in a drop of
glycerine a minute fragment of retina which has been placed in 1 per cent.
osmiec acid solution for a few hours, and has subsequently been kept in dilute
glycerine. Complete the separation of the retinal elements by tapping the
cover-glass. Draw carefully under a high power some of the isolated
elements—e.g. the rods and cones with their attached fibres and nuclei, the
inner granules, the ganglion-cells, the fibres of Miiller, hexagonal pigment.
cells, &e. In some of the fragments the arrangement of the elements in the
retinal layers may be made out even better than in actual sections.

Measure the length and diameter of some of the cones, the length of the
cone-fibres, and the diameter of some of the outer and inner nuclei.

4, Teased preparation of lens. Separate in water the fibres of a crystalline
lens which has been macerated for some days in weak bichromate of potash
solution. Sketch some of the fibres, together and separate.

The eyelids (fiz. 247) are covered externally by the skin, and in-
ternally or posteriorly by a mucous membrane, the conjunctiva, which
is reflected from them over the globe of the eye. They are composed
in the main of conneective tissue, which is dense and fibrous under the
conjunctiva, where it forms what is known as the tarsus.

Embedded in the tarsus is a row of long sebaceons glands (the Mei-
bomian glands, f), the doets of which open at the edge of the eyelid.
The rest of the thickness of the eyelid is composed of a somewhat
looge conmnective tissue, and contains the bundles of the orbicularis
musele (#). In the upper eyelid the levator palpebre is inserted into
the tarsus by a fibrous expansion, and some bundles of involuntary
muscle are also present near the attachment of the eyelid. The skin
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has the usual structure ; it contains small sweat-glands and the fol-
licles of small hairs, and, in addition, at the edge of the eyelid, the
large hair-follicles from which the eyelashes grow. The epithelium of
the conjunctiva palpebrs is columnar, passing at the edge of the lid
into the stratified epithelimn of the skin ; it also becomes stratified in
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Fic. 247 —~VERTICAL SECTION THROUGH THE UPFER EYELID.
{ Magnified.)
a, skin 1 b, orbicularis ; ¥, ciliary bundle ; ¢, involun*ary muacle of eyelid: 4, conjunctiva:

e, tarsns: f, Meibomian gland; o, sebaceous gland near eyelashes, with modified sweat-
gland opening with it; A, eyelashes; i small hairs in outer skin; j, sweat-glands;

k, posterior tarsal glands.

the part which is reflected over the globe of the eye. The nerves of
the conjunctiva terminate for the most part in end-bulbs, which in
man are spheroidal, and formed chiefly of a amall mass of polyhedral
cells, but in the calf and most animals they are elliptical, and consist

of a core and lamellated sheath (see Lesson XIX.)
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The lachrymal gland may be briefly mentioned in eonneetion with
the eyelid. It is a compound racemose gland, yielding a watery secre-
tion, and resembling in structure the serous salivary glands, such as
the parotid.

T e

(Magnified.)

1, epithelium ; 2, anterior homogeneous lamina ; 3, substantia propria cornem; 4, posterior
wmigeneous (elastic) lamina ; 5, epithelium of the anterior chamber; @, oblique fibres
in the anterior layer of the substantia propria: &, lamells, the fibres of which are cat
across, producing o dotted appearance ; e, corneal corpuscles appearing fusiform in section ;
d. bundles of fibres cut longitndinally ; o transition to the selerotic, with more distinet
fibrillation, and surmonnted by a thicker epitbhelium ; 7, small blood-vessels cut across
near the margin of the cornea,

The sclerotic coat is composed of dense fibrous tissue, the bundles
of which are intimately interlaced. It is thickest at the back of the
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eyeball. It is covered externally with a lymphatic epithelium, while
internally it is lined by a layer of connective tissne containing pig-
ment-cells, which give it a brown appearance (lamina fusca). At the
entrance of the optic nerve the selerotic is prolonged into the sheath
of that nerve, the bundles of which, piercing the coat, give a sieve-like
aspect to the part (lamina cribrosa, fig. 257, L).

The cornea (fig. 248) consists of the following layers enumerated
from before back :

1. A stratified epithelivm continuous with the epithelium of the
conjunctiva (1).

2, A thin lamina of homogeneous connective tissue (membrane of
Bowman), upon which the deepest cells of the epithelinum rest (2).

8. A thick layer of fibrous connective tissue which forms the
proper substance of the cornea (3). This is continuous laterally with the
tissne of the sclerotic. It is composed of bundles of white fibres
arranged in regular laminm, the direction of the fibres crossing one
another at right angles in the alternate lamin®. Between the laming
lie flattened connective-tissue corpuscles, which are branched and
united by their processes into a continuous network ; there is of course
a corresponding network of cell-spaces (fig. 249, A, B). In vertical

Fi1G. 249.—a. CORPUSCLES OF THE RAT'S CORNEA. (From a preparation treated
with chloride of gold.) 5. CELL-S3FACES OF THE RAT'S CORNEA. (From a
preparation stained with nitrate of silver.)

sections the cells appear narrow and spindle-shaped (fig. 248, ¢). In
the superficial lamins there are a few bundles of fibres which run
obliquely towards the surface (a).

4. A homogeneous elastic layer (membrane of Descemet) (fig. 248, 4).
This completely covers the back of the cornea, but at the angle which
the cornea forms with the iris it breaks up into separate fibres, which
are continued into the iris as the ligamentum pectinatum, or pillars of
the iris.
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5. A layer of pavement-epithelium covering the posterior surface of
the elastic lamina, and lining the front of the anterior chamber of the
eye (fig. 848, 5). At the sides it is continued over the ligamentum
pectinatum into a similar epithelium, covering the anterior surface
of the iris (fig. 253, N).

The nerves of the cornea pass in from the periphery, losing their
medullary sheath as they enter the corneal substance. They form
a primary plexus in the substantia propria, a secondary or sub-epit-
helial plexus immediately under the epithelinm which covers the
anterior surface, and a terminal plexus of fine fibrils which pass from
the sub-epithelial plexus in penecil-like tufts and become lost between
the epithelium-cells (see figs. 105, 106, Lesson XIX.) There are no
blood-vessels or lymphatics in the cornea, although they come close
up to its margin.

The choroid or vascular coat of the eye is of a black eolonr in many
animals, but in the human eye is dark brown. It is composed of connee-
tive tissue, the cells of which are large and filled with pigment (fig. 251),
and it contains in its inner part a close network of blood-vessels, and

—_—
— TAGH AT Olas BAREORE N

Fia. 250.—SecTiox oF cHoporn.  (Cadiat.)

o, membrane of Bruch : the chorio-capillariz is just above it; b vasenlar layer: e, vessels
with blood-corpuscles ; d, laminn suprachoroides,

in its anterior part the involuntary muscular fibres of the eiliary
musecle, which pass backwards from their origin at the junction of the
cornea and sclerotic, to be inserted into the choroid. The choroid is
separable into the following layers, enumerated from without in
(fig. 250) :

1. The lamina suprachoroidea (fig. 250, d). This is a thin mem-
brane composed of homogeneous connective tissue pervaded by a net-
work of fine elastic fibres, and containing many large branched
pigment-cells and lymph-corpuscles (fig. 251). It is covered super-
ficially by a delicate lymphatic epithelium, and is separated from the
lamina fusca by a cleft-like lymphatic space which is bridged across
here and there by the passage of vessels and nerves, and by bands of
connective tissue.

2. The vascular layer of the choroid (fiz. 250, b), which resembles



STRUCTURE OF THE CHOROID COAT 217

FiG. ?5l.—A sMALL PORTION OF THE LAMINA sUPEAcHorRoIDEA. {Highly magnified.)

p, pigment~cells ; £, elastic fibres; n, nuclei of epitbielioid cells (the outlines of the
cells are not indicated) ; f, lymph-gells

Fic. 252, =I%JECTED BROOD-VESSELs OF THE CHOROID COAT.

1, one of the larger veins : 2, small anastomosing vessels; 3, branches
dividing into the smallest vessels.
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the suprachoroidea in structure, but contains the blood-vessels of the
coat. In its outer part are the larger vessels (arteries and veins), the
veins having a peculiar vorticose arrangement; in its inner part
(chovo-capillaris) are the capillaries, which form an extremely close
network with elongated meshes, the capillaries radiating from the

Fi1c. 263.—8ecTiox (FROM THE EYE OF A MAX, AGED 30), SHOWING THE
RELATIONS OF THE CORNEA, M'I.EEWH", AXD RIS, TOGETHER WITH THE
CILTAEY MUSCLE, AXD THE CAVERNOUS SPACES NEAR THE ANGLE OF THE
ANTERIOR CHAMBER. (Magnified.)

A, epithelinm ; B, conjunetival mueons membrane § ¢, selerotic @ b, membrana snprachorofden s
E, opposite the ciliary muscle ; ¥, choroid, with cilinry processes ; 6, tapetum nigrum an
pars ciliaris retine ; H, eornea (substantia proprin) 3 J, irds ; &, radinting and meridional,
and L, cirenlar or annular bundles of the ciliory muoscle; s bundles passing to the
sclerotic ; N, lignmentum pectinatom iridis at the angle. 0, of the anterior ehamber;
P, line of attachment of the iris. 1, anterior homogeneons lamina of the cormen ; 2, posterior
homogeneous lamina, covered with epithelial eells which are eontinned over the front of
the iris ; 8, eavernous spaces at the angle of the anterior chamber (epaces of Fontana)
4, canal of Schlemm, with epithelial lining, and with a vessel, &, leading from it; 8, other
vesiels 3 7, bundles of fibres of the sclerotic having a circular direction, cut across g
E, larger ones in the substance of the sclerotic: 9, fine bundles cut across, at limit of
cornea; 10, point of origin of meridional bundles of cilinry muscle ; 11, blood-ves=els in
gclerotic and conjunetiva, cut across ; 12, section of one of the ciliary arteries.

extremities of the small arteries and veins in a highly characteristie
manner (fig. 252). In the ciliary processes the vessels have for the
most part a longitudinal divection, but there are numerous convoluted
transversely disposed capillaries uniting the longitudinal vessels(fig. 255).

/
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8. Lining the inner surface of the choroid is a very thin trans-
parent membrane known as the membrane of Bruck (fig. 250, a\.

The ciliary muscle of Bowman consists of involuntary muscular
bundles which arise at the corneo-sclerotic junection, and pass meri-
dionally backwards to be inserted into the choroid (fig. 253, k). Many
of the deeper-seated bundles take an oblique direction, and these pass
gradually into others which run ecircularly around the ecircumference
of the iris, and on a level with the ciliary processes. This set of
eireularly arranged bundles constitutes the circular ciliary musecle of
H. Muller (L) ; it is most marked in hypermetropic eyes.

The iris is that part of the vascular coat of the eye which extends
in front of the lens. It is continuous with the choroid and has a

Fi1G. 254.—SEGMENT OF THE IRIS, SEEX FROM THE POSe
TERIOH SURFACE AFTER REMOVAL OF THE UVEAL
FIGMENT.

o, sphincter muscle ; & dilatator muscle of the pupil.

Fic. 255.—VEs5EL: OF THE CHOROID, CTLIARY PROCESSES,
AXD IRTIS CF A CHILD. (10 dinmeters.)

a, capillary network of the posterior part of the choroid, ending
akt b, the ora serrata; ¢, arteries of the corona ciliaris, supplying
the ciliary processes, d, and passing into the iris, #: ., the ca-
pillary network cloze to the pupillary margin of the iris.

similar structure, but its pigment-cells often contain coloured pigment.
Besides the homogeneous connective tissue, with numerous elastic fibres
and blood-vessels of which it is chiefly composed, it contains two sets
of plain musecular fibres. The one set forms the sphincter muscle (fig.
245, a), which encireles the pupil, the other set consists of a flattened
layer of radiating fibres which extend from the attachment of the iris
nearly to the pupil, lying close to the posterior surface and constituting
the dilatator muscle (). :

The back of the iris is covered by a thick layer of pigmented
epithelinm (uvea) continuous with the epithelium of the pars ciliaris
retine,

The blood-vessels of the iris converge towards the pupil (fig. 255, ¢).
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Near the pupil the small arteries form a small anastomotie circle, from
which eapillaries arise and pass still nearer the pupil, around which
they form a close capillary network.

A large number of nerve-fibres are distributed to the choroid and
iris, probably going chiefly to the musecular tissue (eiliary muscle and
sphincter and dilatator iridis). 4

The retina consists of the eight layers shown in the accompanying
ficure (fig. 256), numbered as they occur from within out.

Cmter or choroidal eurface,
Ao 8. Layer of pigment-cells.

7. Layer of rodsz and cones.

- Membrana limitans externa.

6, Outer nuelear layer.

,é

Uﬂfﬂl{ !@

5. Outer molecular layer.

,I!

4, Inner nuclear layer.

m

2. Inner molecular layer.

[E]
-

Layer of nerve-cellz.

1. Layer of nerve-fibres.

. Membrans limitans interna.

Inner surface.

Fic. 256, —IDIAGcrRAMMATIC SECTION OF THE HUMAX RETINA.

The inner surface of the retina, which is smooth, rests upon the
livloid membrane of the vitreons huwmour. It is formed of the united
bases of the fibres of Miiller, which will be afterwards deseribed.

The layer of nerve-fibres is formed by the expansion of the
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optie nerve after it has passed through the coats of the eye (fig. 257).
At its entrance it forms a slight eminence (colliculus nervi optici),
The nerve-fibres lose their medullary sheath on reaching the retina.
The layer becomes gradually thinner in the anterior part of the retina.

F1g. 257.,—SECTION THROUGH THE COATS OF THE EYERALL AT THE PFOINT OF
ENTRANCE OF THE oPTIC XERVE. (Toldt.)

Fe, dural sheath ; ¥m. arachnoidsl sheath, and Vi pin-matral sheath of the optie nerve, with
Iymphatic spaces between them ; 0, O, funicoli of the nerve ; £, lnming cribrosn : 4, central
artery : & sclerotic ; CA, chorodd ; K, retina.  The small letters refer to the varfons parts of
the reting, b being the layer of rods and cones, and i that of nerve-fibres,

The layer of merve-cells, or ganglionic layer, is composed of large
nerve-cells somewhat like the cells of Purkinje of the cerebellum, and
having on the one side a fine axis-eylinder process prolonged into a
nerve-fibre, and on the other a thick branching process, the ramifica-
tions of which become lost in the next layer.

The inner molecular layer is comparatively thick, and has an
appearance very like the neuroglia of the grey matter of the nerve-
centres. A few nuclei are scattered through it, and it is traversed by
the processes of the nerve-cells and of the inner granules, as well as by
the fibres of Miiller.

The inner nuclear layer is mainly composed of bipolar cells con-
taining large nuelei (inner granules). The processes of these cells
extend on the one hand inwards through the inner molecular layer,
probably to join with nerve-fibres or with the processes of the gan-
glion-cells, whilst the other process is directed outwards, and is con-
nected with the extremity of a rod or cone fibre. Besides these bipolar
cells, there are other inner granules which are different in character,
being devoid of processes and resting on, or even embedded in, the
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inner molecuiar layer, with the formation of which they are probably
connected. Others, which are larger and more rounded, are applied
to the outer molecular layer. The fibres of Muller have nucleated
enlargements in the inner nuclear layer.

The outer molecular layer is thin, and is composed of flattened and
branched cells, the ramified cell-processes being united into a close

network (fig. 258).

Fi16. 258, —BRANCHED CELLS WITH THE UNITING FELTWORK OF FIBRES FROM THE
OUTER MOLECULAR LAYEERE OF THE HORSE S RETINA.

As far as the outer molecular layer the retina may be said to con-
sist of nervous elements, but beyond this layer it is formed of modified
epithelium-cells.

The outer nuclear layer and the layer of rods and cones are com-
posed of elements which are continuous through the two layers, and
they should properly, therefore, be deseribed as one. It may be termed
the neural or sensory epithelium of the retina (fig, 260, ¢ and 7). The
elements of which the neural epithelium consists are elongated, nuele-
ated cells of two kinds. The most numerous, which we may term the
rod-elements, consist of peeuliar rod-like structures (rods proper) set
closely side by side, and each of which is prolonged internally into a fine
varicose fibre (rod-fibre) which swells out at one part of its course into
a nucleated enlargement. The rod proper consists of two segments, an
outer cylindrical and transversely striated segment, which during life
has a purplish-red colour, and an inner slightly bulged segment, which
in part of its length is longitudinally striated. The nucleus of the
rod-element often has, in the fresh condition, a transversely shaded
aspect (fig. 259). The cone-elements are formed of a conical taper-
ing external part, the cone proper, which is direetly prolonged into
a nucleated enlargement, from the farther side of which the cone-
fibre, considerably thicker than the rod-fibres, passes inwards, to ter-
minate by an expanded base at the outer molecular layer. The cone
proper, like the rod, is formed of two segments, the outer of which,
much the smaller, is transversely striated, the inner, bulged segment
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Fig. 259.—DIAGRAMMATIC REPRESEXNTATION OF THE XERVOUS AXD EPITHELIAL
ELEMENTS OF THE RETINA.

1 to 6, nervous elements. 8, 7, epithelial elements. The designation of the numbers is the same a3
in fig. 346, The extent of the molecular layers is indicated merely by linear shading.



224 THE ESSENTIALS OF HISTOLOGY

being longitudinally striated. The inner ends of the rod- and cone-
fibres are believed to be connected with processes from the inner
granules, and through these with the nerve-cells and nerve-fibres. In
birds, reptiles, and amphibia, a small oil-globule, often brightly
coloured red, yellow, or green, is found in the inner segment of each
cone, and other variations of structure are met with in animals, The
cones are most numerous at the back of the retina ; they are fewer in
number, and the rods are proportionally more numerous, towards the
anterior part.

Fic. 260.—PIGMENTED EPITHELIUM OF THE
nuMax ReTINA. ( Highly magnified.)

a, cells seen from the outer surface with clear
lines of intercellnlar substance between ; &, two
ccllz seen in profile with fine offsets extending
inwards: e o cell still in connection with the
outer ends of the rodsa.

Fi1G. 261.—A FiBRE oF MULLER FROM THE
HUMAN RETINA, ISOLATED, “P¢
b, base of the fibre; n, its noelens: m.el. mems

brana limitans externa; esnd. external mo-
lecular layer.

The pigmentary layer is the most external part of the retina. It is
formed of hexagonal epithelium-cells (fig. 260), which are smooth exter-
nally where they rest against the choroid, but are prolonged internally
into fine filaments which extend between the rods. The pigment-granules,
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many of which are in the form of minute crystals, lie in the inner
part of the cell, and after prolonged exposure to the light they are
found extending along the cell-processes between the rods (b, ¢), their
function being probably connected with the restoration of the purple
eolouring matter which has been bleached by the light.

Fibres of Miiller.—The fibres of Miiller (fig. 261) are long stiff fibres
which pass through several of the retinal layers, Commencing at the
inner surface of the retina by expanded bases which unite with one
another to form the so-called internal limiting membrane (fig. 356, the
fibres pass throngh all the layers in succession, until they reach the
outer nuclear layer. Here they branch and expand into a sort of reti-
cular tissue which serves to support the fibres and nuclei of the rod- and
cone-elements. At the bases of the rods and cones, this sustentacular
tissue ceases, being here bounded by a distinet margin which has been
called the external limiting membrane (m. e. [.), but delicate sheaths
have been deseribed passing from it round the bases of the rods and
cones. FEach Millerian fibre, as it passes through the inner nuclear
layer, has a nucleated enlargement (n), indicating the original cell
nature of the fibre.

There are two parts of the retina which eall for special deseription.

The macula lutea (yellow spot, fig. 263), with its central fovea, lies
in the visual axis, and is the part of the retina which is most immedi-

B
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Fia. 262.—VERTICAL SECTION THROUGH THE MACULA LUTEA AND FOVEA CENTRALIS j
DIAGRAMMATIC

1, nerve-layer; 2, ganglionic layer ; 3, inner molecnlar : 4, inner nuelear ; and 5, onter molecu-
lar layers : B, outer nuelear layer, the inner part with ouly cone-fbres forming the so-called
externnl fibrous layer ; 7, cones and rods,

ately concerned in direct vision. It is characterised first by its greater

thickness (except at the fovea), secondly by the large number of

ganglion-cells, which are all distinetly bipolar (2), and thirdly by the

large number of cones it contains as compared with the rods. In the
Q
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central fovea itself there are no rods, and the cones are very long and
slender ; moreover, all the other layers become gradually thinned
down almost to complete disappearance, so that the middle of the central
fovea is the thinnest part of the retina. Since there are few rods, the
outer nuclear layer (6) loses in great measure its appearance of being
composed of closely packed nueclei, and the cone-fibres are very distinet.
The direction of all the fibres is very oblique in this part of the retina.

The pars ciliaris retine which commenees at the ora serrata, where
the retina proper abruptly ends, is composed of two epithelial layers
(fig. 263), and has no nervous structures. Of the two layers, the

Fic. 263.=—A SMALL FPORTION OF :
THE CILIARY FART OF THE RE- MFJ ‘"'
TixA. (340 diameters.)

; v
1, pigment-cells ; 2, columnar cells, ¥ le

external is a thick stratum of pizmented epithelium formed of rounded
cells and eontinuous with the pigmentary layer of the retina on the
one hand, and with the uvea of the iris on the other ; the inner is a layer
of columnar cells each containing an oval nucleus.

The retina contains but few blood-vessels. The artery enters and
the vein leaves it in the middle of the optic nerve. The larger vessels
ramify in the nerve-fibre layer, and there are capillary networks in
this layer and in the inner nueclear layer. There are peri-vascular
lymphatie spacez around the veins and capillaries. The neural epithe-
lium receives no blood-vessels, but is nourished from the vessels of the
choroid.

Structure of the lens. The lens is a laminated fibrous body en-
closed by a transparent elastic capsule into which, around the circum-

Fic. 264.—SECTION THROUGH THE MARGIN OF THE RABBIT'S LENS, SHOWING THE
TRANSITION OF THE EPITHELIUM INTO THE LENS-FIBRES.

ference, the fibres of the suspensory ligament are inserted. Immedi-
ately within the capsule, in front and at the sides, there is a layer of
cubical epithelium termed the epithelium of the capsule, but at the
margin of the lens the cells become longer and pass by a gradual
transition into the lens-fibres (fig. 264). The fibres which compose the
lens are long and riband-shaped, with finely serrated edges (fig. 265, A);
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in transverse section they appear prismatic (B). Many of the superficial

fibres are nucleated (), the lens-fibres having originally been developed
by the elongation of epithelium-cells. :

F16, 266.—FIBRES OF THE CRYSTALLINE LENs. (3550 diameters.)

A, longitudinal view of the fibres of the leps from the ox, showing the serrated edges. B,
transverse section of the fbres of the lens from the human eye. C, longitudinal view of
n few of the fibres from the equatorial region of the human lens, Most of the fibrez in

C are seen edgeways, and, towards 1, present the swelling: and puclei of the ‘nuclear
zone ;" at 2, the fattened sides of two fibres are seen,

The vitreous humour is composed of soft gelatinous tissue, appa-
rently structureless when examined in the fresh condition, but contain-
ing a few scattered amdboid cells, the processes of which are often long
and varicose, and the cell-bodies distended by large vacuoles. The
hyaloid membrane, which invests the vitreous humour, is homogeneous
and structureless except in the region of the ciliary processes, where it is
fibrous in structure, forming the zonule of Zinn and spreading out into
the suspensory ligament of the lens.

g2
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LESSON XLI.

STRUCTURE OF THE OLFACTORY MUCOUS MEMBRANE
AND OF THE EXTERNAL AND MIDDLE ‘EAR.

1. VERTICAL sections of the olfactory mucous membrane. The sections may
be carried either across the middle turbinate bone, after decalcification in
02 per cent. chromic acid, or across the upper part of the nasal septum.
Make a sketch under the low power. Notice the difference in the character
of the epithelium in the olfactory and respiratory parts of the membrane.

2. Teased preparation of the epithelium of the olfactory mucous mem-
brane. A piece of the membrane is placed quite fresh in osmic acid (1 per
cent.) for a few hours, and is then macerated for two days or more in water.
The epithelinm 15 broken up in dilute glycerine ; the cells easily separate
from one another on tapping the cover-glass. Notice the two kinds of cells.
Sketch some of the cells under a high power.

3. Sections of the external ear (these have been already studied for the
cartilage, Lesson XII.)

4. Sections across the cartilaginous part of the Eustachian tube. Sketch
under the low power.

5. Preparation of the membrana tympani. A piece of the membrane,
stained with hematoxylin, and mounted flat in Canada balsam.

Determine the composition of the membrane—i.e. the several layers com-
posing it—by focussing carefully with the high power.

STRUCTURE OF THE OLFACTORY MUCOUS MEMERANE.

The olfactory region of the nasal fosse includes the upper and
middle turbinate processes and the upper third of the septum. It is
covered by a soft vaseular mucous membrane of a yellow eolour in man.

The epithelium of the olfactory mucous membrane (figs. 266, 267 1s
very thick and is composed of long tapering cells, set closely side by
side and bounded superficially by a cuticular lamina, through which the
free ends of the cells project. The cells are of two kinds: 1. Long
narrow spindle-shaped or bipolar cells consisting of a larger part or
body (b), containing the nucleus, and of two processes or poles, one (¢)
straight and eylindrical and extending to the free surface, the other (d)
very delicate and varicose, looking not unlike a nerve-fibril and extending
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down to the corium. The position of the nuclear enlargement varies,
and with it the relative length of the two processes. The distal or free
process terminates in a small clear projection, which passes beyond the
cuticular membrane ; in amphibia, reptiles, and birds, and perhapsin some

F16. 266,.—CELLS AXD TERMINAL XERVE-FIERES OF THE OLFACTORY REGIOX.
{ Highly magnified.}
1, from the {rog; 2, from man ; &, epithelial cell. extending deeply into a ramified process;

b, olfactory cells ; e their peripheral rods ; e, their extremities, seen in 1 to be prolonged
into fine hairs: d, their central filaments,

mammalsg, it bears fine stiff hairlike filaments (e). The proximal or vari-
cose process becomes lost amongst the plexus of olfactory nerve-fibrils at
the base of the epithelium, and is believed to be eonnected with a fibril.
These cells have accordingly been termed olfactory cells. 2. Long colum-
nar epithelinm cells (a), with comparatively broad eylindrical nucleated
cell-bodies placed next the free surface, and long, forked, and branching
tail-like processes extending down to the corium. These are usually
regarded not assensory epithelinm-cells, but merely as serving to support
the proper olfactory cells; but, according to Exner, they are also eon-
nected with the olfactory fibres, and there is no sharp distinetion
between them and the bipolar cells. 8. Tapering cells are present, at
least in some animals, in the deeper part of the epithelium. They rest
by their bases upon the corium, and project between the other cells,
which they assist to support.

The corium of the olfactory mucons membrane is also very thick
(fiz. 267). It contains numerous blood-vessels, bundles of the olfactory
nerve-fibres (which are non-medullated), and a large number of serous
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glands known as Bowman's glands (b), which open upon the surface
by fine ducts passing between the epithelinm-cells.

FiG. 267, —SECTION OF OLFACTORY MUCOUS MEMprRAXE, (Cadiat.)
i, epithelinm ; & glands of Bowman ; ¢, nerve-bundles,

STRUCTURE OF THE AUDITORY ORGAN.

The external ear proper ( pinna) is composed of elastic fibro-carti-
lage, invested by a thin, closely adherent skin. The skin is covered by
small hairs, and connected with these are the usual sebaceous follicles.
In some parts—e.g. the lobule—there is a considerable amount of
adipose tissue ; and voluntary muscular fibres are in places attached to
the cartilage and may be seen in sections of the ear.

The external auditory meatus is a canal formed partly of cartilage
continuous with that of the pinna, partly of bone. It is lined by a
prolongation of the skin and is closed by the membrana tympani, over
which the skin is prolonged as a very thin layer. Near the orifice the
skin has hairs and sebaceous glands, and the meatus is also provided
throughout the eartilaginous part with small convoluted tubular glands
of a brownish-yellow colour, which yield a waxy secretion (ceruminous
glands), They appear to represent modified sweat-glands.

The tympanum is lined by a mucous membrane which is continuous
throngh the Eustachian tube with the mucous membrane of the
pharynx; it is also prolonged into the mastoid cells. The epithelium
18 columnar and ciliated in some parts, but in others—e.g. roof, promon-
tory, ossicles, and membrana tympani—it is a pavement-epithelium.

The membrana tympani is a thin membrane formed of fibrous
bundles which radiate from the umbo. Within the radial fibres ave a
fewannular bundles. Covering the fibrous membrane externally is a thin
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layer continuous with the skin of the meatus; covering it internally is
another thin layer, derived from the mucous membrane of the tympanic
cavity. Blood-vessels and lymphatics are distributed to the membrane
chiefly in the cutaneous and mucous layers.

The Eustachian tnbe is the canal leading from the tympanum to
the pharynx. It is formed of bone near the tympanum, but below,

F16. 268, —SECTION ACROSS THE CARTILAGINOUS PART OF THE EUSTACHIAN TURE.

1, 2, bent cartilaginons plate ; 3, mu=c. dilatator tubee ; to the left of 4, part of the attachment
of the levator palati munsele ; 5, tissne uniting the tube to the base of the skull; 8 and 7,

mucous glands ; 8, 10, fat; 9 to 11, lumen of the tube ; 12, connective tizzue on the lateral
aspect of the tube.

near the pharynx, it is bounded partly by a bent piece of cartilage
(fiz. 268, 1, 2), partly by fibrous tissue. The latter contains numerous
mucous glands (6, 7), which open into the tube, and on the outer side
a band of muscular tissue (3) which joins the tensor palati. The epithe-
lium is ciliated.
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LESSON XLII.
STRUCTURE OF THE LABYRINTH,

1. SecrioNs across one of the membranous semicirenlar canals of a fish
(skate).

2. Longitudinal sections through the ampulla of a semicircular canal
(skate).

8. Vertieal sections thmugh the middle of the cochlea of a mammal.

The cochlea is put quite fresh into 0-2 per cent. chromie acid containin
a few drops of 1 per cent. osmic acid. When decalcified, it is well wash
and then placed in spirit for a day or more,

In preparing sections of the above three preparations it is advisable, in
order that the epithelinm shounld be kept in antmn, to mount them by the
creosote-shellac process. They may previously be stained in bulk either by
aleoholic magenta or borax-carmine.

4. Teased preparations of the auditory epithelium of an ampulla or of the
macula of the utricle, from the fish.

5. Teased preparations of the epithelium of the organ of Corti from the
guinea-pig.

Both 4 and 5 are made from osmie pr E’]T-:"ll"'lllllﬂﬁ

Make sketches from all these preparations under the high power.

The labyrinth, which is the essential part of the auditory organ,
eonsists of a complex membranous tube lined by epithelium and filled
with endolymph, contained within a bony tube—the osseous labyrinth
—of corresponding complexity of shape (figs. 269, 270). The mem-
branous labyrinth does not wholly fill the bony cavity ; the rest of the
space is occupied by perilymph., The membranous labyrinth (fig. 269)
is composed of the utricle (u), and the three semicireular canals, each
with an enlargement or ampulla which opens into it, the saccule (s)
and the canal of the cochlea ic. c.)

The branches of the auditory nerve pass to certain parts only of
the membranous labyrinth, viz.: the macul® of the utricle and
saccule ; the cristee of the ampulle, and along the whole length of the
canal of the cochlea (the shaded parts in fig. 2691.
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At these places the lining epithelium is specially modified to form
a sensory or nerve-epithelium; elsewhere it is a simple pavement-

epithelinm.

Fic. 269.—PLAX OF THE RIGHT MEM-
BRANOUS LABYRINTH VIEWED FROM
THE MESIAL ASPECT. L,'[,"

u, utricle, with itz macnla and the three
semicirenlar eanals with their ampullae;
& sacoule ; ag, v, aquasductns vestibnli ; 5. e
sacens endolymphations; e+~ canalis re-
uniens ; e c. canal of the cochiea.

Fic. 2i0.—YIEW OF THE INTERIOR OF
THE LEFT 0SSEOUS LABYRINTH. i_;j

The bony wall of the labyrinth is removed
superiorly and externally. 1, fovea hemi-
elliptica ; 2, foven hemizsphaerics ; 3, commaon
opening of the superior and posterior semi-
circular canals; 4, opening of the aqueduct
of the wvestibmle: 5, the saperior, & the
posterior, and ¥, the external semicireniar
cannlz ; B, spiral tube of the cochlea; 9,

scala tympani ; 10, scala vestibuli.

The membranous semicircular canals and the utricle and saceule
are composed of fibrous tissue, which is adherent along one side to the
endosteum of the bony canal; from the opposite side bands of fibrous
tissue pass across the perilymph. Within the fibrous membrane is a
thick clear tunica propria, which, in the semiecirenlar canals, forms
papillary elevations in the interior of the tube (figs. 271, 272).

The places of entrance of the nerve-fibres into the ampulle are
marked by a transverse, inwardly projecting ridge (erista), in the
saccule and utricle by a thickening of the tunica propria {macula).
The epithelium at these places is formed of columnar cells (fig. 273,
which are surmounted by long, stiff, tapering hairs (auditory hairs,
fig. 273, h), and to these hair-cells the axis-cylinders of the nerve-fibres
pass direetly (fig. 274); they are therefore—like the rod- and cone-
elements of the retina, the bipolar cells of the olfactory membrane, and
the gustatory cells of the taste-buds—sensory or neural epithelium-eells.
Between them are a number of thin and somewhat rigid nucleated
cells ( fibre-cells of Retzius, fig. 274, f), which rest upon the basement-
membrane, and are connected at their free extremity with a cuticular
membrane, through which the anditory hairs project.

The auditory hairs do not project free into the endolymph, but
into a soft mucus-like substance, of a dome-like form, in the ampulls
(fig. 273), and which in the saccule and utriele has a mass of calcareous
particles (otoliths) embedded in it.
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F16. 271.—SECTION OF OXE OF THE HUMAX SEMICIRCULAR CANALS. (Magnified.)

1, o=seons wall ; 2, fibrons bands with included blood-vessels, united at 3 with the periostennm 3
4, membranous canal with its three layers: &, short fibrous bands (with intervening
gpaces) uniting the membranons canal firmly to the verlostenn ; 6, union of its outermost
layer with the periostenm.

Fi1G. 272.—SECTION OF MEMBRANOUS SEMICIRCULAR CANAL. (Much magnified.)

1, outer fibrons layer; 2, tunica propria ; &, 6, papilliform projections with epithelial covering;
5. fixed side of the canal, with very thin tunica propria without papille; 7, fibrous bands
passing to periostenm.
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FiG. 278.—LOXGITUDINAL SECTION OF AN AMPULLA THROUGH THE CRISTA ACUSTICA.

amp, cavity of the ampulla; se.e, semieirenlar canal opening ont of it; ¢ councetive tizsuc

attached to the wall of the nembranons ampallaand traversing the perilymph ; & fattened

epithelium of ampulla; &, anditory hairs projecting from the columnar cells of theanditory

:Eithe]lnm into the cupula, eup, ferm, @ v, blood-vessels ; n, nerve-fibres entering the base of
erista and passing into the columnar cells.

Fi1c. 274 —AUDITOREY EPITHELIUM FROM THE MACULA ACUSTICA OF THE SACCULE
oF AN ALLIGATOR. (Highly magnified.)
¢, ¢, columnar hair-cells 3 5, r, fibre-cells ; n, nerve-fibre, losing its meduollary sheath and passing
to terminate in the columnar auditory cells ; A&, auditory hair; &7, base of anditory hairs,
split up into fibrils,
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The cochlea consists of a bony tube coiled spirally around an axis,
which is known as the columella (fig. 275). The tube is divided
longitudinally by a partition which is formed partly by a projecting

Frc. 276,~VERTICAL SECTION OF THE FIRST TURY OF THE HUMAY COCHLEA.
(Retzins. )

&r. =cala vestibull; &4, sealn tympani; D0 canal of the eochlea; sp.l. spiral lamina: n
nerve-fibres ; {ap. spiral ligament ; e, strin vaseularis ; £ 4p. spiral groove : B, section of
Relzzner's membrane ; I, limbus lamine spiraliz; Mf, membrana tectoria ; .0 tonnel of
Corti ; &m. basilar membrane ; A&, e, internal and external hair-cells.

lamina of bone (spiral lamina), partly by a flat membrane (basilar
membrane), into two parts or scale ; the upper (supposing the cochlea
resting base downwards)being termed the scala vestibuli (fig. 276, s.v.)
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the lower the scala tympani (s.t.); the latter is closed at its larger
end by the membrane of the fenestra rotunda. The scal® are lined by
endosteum, and are filled with perilymph, continuous with that of the
rest of the osseous labyrinth at the commencement of the scala vestibuli;
they communicate at the apex by a small opening, the helicotrema.

The scala vestibuli does not occupy the whole of that part of the
bony tube of the cochlea which is above the partition. Its outer third
is cut off by a delicate connective-tissue membrane (membrane of
Reissner, fig. 276, K), which springs from near the end of the
gpiral lamina, and passes upwards and outwards to the outer wall, thus
separating a canal (D C) triangular in section, which is lined by epithe-
linm, and represents the membranous labyrinth of the cochlea (canal
of the cochlea).

Canal of the cochlea. The floor of the canal of the cochlea is
formed (1) of the extremity of the spiral lamina, which is thickened
above by a peculiar kind of connective tissue, forming an overhanging
projection known as the limbus (fig. 276, 1) ; (2) of the basilar mem-
brane (b.m.), which stretches across from the end of the bony lamina
to the outer wall, and is attached to this by a projection of reticular
connective tissue termed the spiral ligament (Lsp.)

The basilar membrane is composed of stiff, straight fibres, which
extend from within out, and themselves rest on a homogeneous stratum.
It is covered below by a layer of connective tissue continuous with the
~endosteum of the seala tympani ; above the modified epithelium which
forms the organ of Corti rests upon it. It becomes gradually broader
in the upper turns of the cochlea (rather more than twice as broad in
the uppermost as in the lowermost turn), and its constituent fibres
become therefore gradually longer.

The organ of Corti consists of the following structures :

1. The rods of Corti, two series (inner and outer) of stiff, striated
fibres of a peculiar shape, the inner rods somewhat like a human ulna,
the outer like a swan's head and neck (fig. 277). They rest by one ex-
tremity (the foot) on the basilar membrane a short distance apart, and

F1G. 377 —A PAIR OF RODS oF CORTI, FROM THE RABBIT'S COCHLEA, IN SIDE
view. {Highly magnitied.)

B, B, basilar membrane ; I.r. inner vod; er outer rod. The nocleated protoplasmic masses at
the feet are also shown.

are inclined towards one another, their larger ends (heads) being jointed
together ; the series of rods thus enclose a sort of tunnel, the floor of
which is formed by a part of the basilar membrane. Close to their
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feet may usnally be seen the remainder of the cells from which they
have been formed. The inner rods are narrower and rather more
numerous than the outer. Each outer rod hasa process which extends
outwards and is known as the phalangeal process. This forms part
of—

- 2. A reticular lamina (fig. 279, Lr.), which is a cuticular structure
extending like a wire-net over the outer epithelium-cells of the organ
of Corti, and is composed of two or three series of stiff fiddle-shaped
rings (phalanges) cemented together in such a manner as to leave
square or oblong apertures through which the hair-cells (see below)
project.

3. The outer hair-cells placed external to the rods of Corti. These
are epithelium-cells of columnar shape, arranged in three or four series

F16. 278.—SECTION OF THE ORGAN OF CORTI OF THE DOG. 99

a, ', end of spiral lamina ; &, ¢, middle (homogensons) layer of the basilar membrane @ ¥, Yes-
tibular (striated ) layer ; r, tympanal (connective.tissue) layer ; d, blood-vezzel ; F, nerves
in spiral lamina ; 4, epithelium of 2piral groove ; &, nerve-fibres passing towards inner hair-
cells, i, &3 I, auditory hairlets on inner hair-cells: 1, P, lnmina retienlariz ; m, heads of the
rods of Corti, jointed together ; », base of inner rods; o, baze of outer rod ; p, g, r, outer
hair-cells ; ¢, lower ends of hair-cells ; w, nerve-fibrils passing across the tunnel of Corti;
z, cells of Deiters,

(fig. 278, p, q, 7). The free extremity of the cell is surmounted by a
bundle of short auditory hairs, and projects through one of the
apertures in the reticular lamina ; the fixed extremity is prolonged
into a stiff cuticular process (fig. 280, pf), which is attached to the
basilar membrane. DBetween them are other supporting cells which
arve tapered in the same manner, resting by their larger end upon the
basilar membrane, and prolonged above into a cuticular process which
is attached to the reticular lamina (cells of Deiters, fig. 278, z). They
are said by Waldeyer to be sometimes united with the outer hair-cells,
s0 as to form double cells.

4, The inner hair-cells (fig. 278, i), placed internal to the rods of
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Fia. 279, — SEMI-DIAGRAM-
MATIC VIEW OF PART OF
THE BASILARE MEMBEANE
AXD TUNKEL OF CoRTI OF
THE RARBIT, FROM ABOVE
AXD THE SIDE. (Much
magnified. )

{. limbus= ; Cr. extremity or crest
of limbus with tooth-like pro-
jections ; bb bazilar membrane;
spd. spiral lamina with, 5,
perforations for transmission of
nerve-fibres. In part of the
spiral lamina here represented
the nerve-fibres are left, and are
gupposed to be seen through the
upper layer of that lamina, con
verging to three of the perfora-
tions ; tothe right. in the =ection
of the lamina, they are shown
occupying neanal, or eleft, in the
pssecus substance; 4.r. Gfteen
of the inner rods of Corti; A
their flattened heads seen from
above ; e nine ooter rods of
Corti ; he their beads, with
the phalangeal processes ex-
tending outward from them and
forming. with the two rows of

halanges, the lamina retien-
ariz, L. On the left of the
figure the connective-tizsne
fibres and nuelei of the under-
most layer of the basilar mem-
brane are seen through the
upper layers, Portions of the
basilar processez of the outer
hair-cells remain attached here
and there to the membrane at
this part.

F16. 280, — A% 0UTER HAIR-CELL 1% CONNECTION WITH ITS BASILAR
PROCESS. From the guinea-pig. (Highly magnified.)

A, one or two hairlets which have remained attached to the cell : & bulged
lower end of cell @ p, bazilar process, protoplasmic above, but becoming
cuticulnr below and slightly expanded at the extremity, 7, which is broken
away from the basilar membrane.
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Corti. They form a single series of columnar cells surmounted by
aunditory hairs, lying in close apposition to the inner rods.

The rest of the epithelium-cells have no important characteristies.
They are long and columnar next the outer hair-cells, but soon diminish
in size, becoming cubical, and in this form they are continued over
the outer wall of the cochlear canal. Here they cover a very vascular
membrane (stria vascularis, fi . 276, str), which is frn;-quent,l:,r pigmented ;
its capillary blood-vessels may even penetrate between the epithelinm-
cells. Internal to the inner hair-cells the epithelium also soon becomes
cubical ; it is prolonged in this form over the limbus of the spiral
lamina. The epithelium of Reissner's membrane is of the pavement
variety.

The membrana tectoria (fig. 276, M.t.) is a soft, fibrillated
structure, which is attached along the upper surface of the limbus, and
lies like a pad over the organ of Corti. It thins out towards the
distal margin, here becoming somewhat reticular, and, according to
Retzius, attached to the lamina reticularis. In sections it usually
appears raised a short distance above the auditory hairs, but it is
possible that it may rest upon them during life.

F1G. 281,—~GEXERAL VIEW OF THE MODE OF DISTRIBUTION OF THE COCHLEAR NERVE,
ALL THE OTHER PAERETE HAVING BEEX REMOVEI.

The fibres of the cochlear branch of the auditory nerve enter the
base of the ecolumella, and run in eanals through its substance, being
gradually deflected outwards as they pass upwards into the spiral
lamina, at the base of which they swell out into a ganglionic cord
(gpiral ganglion).

After traversing the spiral lamina they emerge in bundles, and the
fibres then, having lost their medullary sheath, pass into the epithe-
linm of the inner hair-cell region. Here some of them are connected
directly with the inner hair-cells, whilst others pass in the form of
delicate fibrils aecross the tunnel of Corti, to become connected with
the outer hair-cells (fig. 278).
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General Methods of Preserving and Hardening Tissues and Organs.! —The
fluids which are most commonly used are aleohol, ehromie aeid solution
(1 in 500), picric aecid sclution (saturated), bichromate of potash solution
(2 per cent.), Miiller's fluid (bichromate of potash 2} parts; sulphate of soda
1 part; water 100 parts), and bichromate of ammonia (2 per cent.) The
following are the methods of hardening the several tissues and oreans which

are found to give the best general results :—

Tissue or Organ

Hardening Fluid

Bladder Chromic acid.
Blood-vessels Aleohol, or bichromate of potash.
Brain - - . - . Bichromate of ammonia.
Elastie ligament . . Bichromate of potash.
Embryos . . .+ + Chromic acid or picric acid.
Eye . : . - 2 . Miiller's fluid.
Eyelids . - : 8 . Aleohol.
. Ganglia . . . : . Pieric acid.
Heart - Aleohol, or bichromate of potash.
Injected organs . Aleohol.
Intestine . Z Distend with chromie acid.
Kidney . : Bichromate of potash.
Lachrymal glan Aleohol.
Larynx Chromic acid.
Liver : : Bichromate of potash.
Lung . . Distend with chromic acid.
Mammary gland Aleohol.
Marrow of bone Aleohol.

Muscular tissue, striated .

Bichromate of potash.

.., non-striated Chromie acid.
Nerve . Pierie acid.
(Esophagus Distend with chromie acid.
Ovary . Chromic acid.
Panereas . Aleohol.
Retina . : Miiller's fluid.
Salivary glands., Aleohol.
Selerotic and cornea . . . Alechol, or Miiller's fluid.
Skin . Aleohol.

! Methods of prepa.talion required for special purposes are given in the Lessons.

R
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Tissue or Organ Hardening Fluid
Spinal cord : : : . DBichromate of ammonia.
Spleen : : - - . Bichromate of potash.
Stomach . : : .. Ihstend with chromie acid or with

aleohol.

Suprarenal eapsule . : . Aleohol.
Tendon and ligament : . Aleohol.
Testis : s : E . Aleohol.
Thymus gland . ; . . Aleohol.
Thyroid gland . : : . Aleohol.
Tongue . 2 : : . Bichromate of potash.
Tonsils . : : : . Aleohol.
Trachea . : . : . Chromic acid.
Ureter . : s : . Chromic acid.
Uterus . . A : . Chromic acid.

Tissues to be hardened in aleohol may either be placed at once in strong
spirit (90 per cent. aleohol), or the hardening may be effected gradually, the
tissue being placed first in weak spirit (50 per cent.) for twenty-four hours,
then in somewhat stronger, and finally in strong spirit or absolute aleohol.
They are ready for cutting after having been twenty-four hours in strong
spirit.

For tissues that are to be hardened in ! per cent. chromie acid, an immer-
sion of from 7 to 14 days is generally necessary; they may then be washed
with water, and placed in alcohol for preservation and to complete the pro-
cess of hardening.

Organs placed in bichromate of potash or Miiller's fluid are ready for
sections in a fortnight or three weeks; they may, however, be left for a much
longer time in those fluids without deterioration. With picric acid the
hardening process is generally complete in two or three days; the organs
should then be washed for some hours under a tap and transferred to spirit.

The hardening of the brain and spinal eord in bichromate of ammonia
takes three or four weeks. These organs should not be left too long in the
solution, since they are apt to become brittle, but sections should be prepared
from them as soon as ready.

In no case should the pieces of tissue to be hardened be too thick for the
fluid readily to penetrate to every part.

Embedding of Hardened Tissues, and Preparation of Sections.—Sections are
most advantageously made with some form of microtome. It is generally
needful to support the hardened tissue whilst it is being cut, and with this
object it is embedded in some fatty or other substance which is applied to it
in the fluid eondition and becomes solid on standing. The embedding sub-
stance can either simply enclose the tissue, or the tissue may be soaked in
it : the latter method is the one most commonly employed.

The embedding substance chiefly used is paraffin.

Embedding in paraffin.—Before being soaked in melted paraffin, the
piece of tissue is stained with borax-carmine or hematoxylin, dehydrated by
absolute alechol, and is then soaked in turpentine. From turpentine it is
transferred to melted paraffin, which should not be too hot, and soaked in this
for an hour or more, according to thickness. It is then placed in any desired
position in a paper tray or on the mierotome and surrounded by melted
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paraffin. When eold, thin sections can be cut, the paraffin dissolvea ont by
turpentine, and the sections mounted.

Preparation of frozen sections.—The bichromate solutions are the best
fluids to use for preserving tissues which are to be frozen in place of being
embedded. The tissue in such cases should not be put into aleohol, but
merely requires to be dipped in strong gum before being placed upon the
freezing mierotome. Portions of the central nervous system need to be
soaked in gum to which a little syrup has been added.

Staining and mounting of sections.—The fluids most commonly employed
for the staining of sections are :—1. A dilute watery solution of h&matoxylin
and alum; 2. A solution of carmine ; 8. A solution of picro-carminate of am-
monia. The time of immersion in the staining fluid varies according to the
strength of the fluid and the mode by which the tissue has been hardened.
The necessity of staining sections may be avoided if the piece of tissue is
stained in bulk before embedding. For this purpose a carmine solution is
mostly used, on account of its penetrative power, that known as borax-carmine
being the best. The tissue must be left in it for twenty-four hours or more,
and then placed in acidulated alcohol. An alecoholic solution of magenta can
be nsed for staining in bulk ; from this the tissue goes into a small quantity
of oil of eloves or into turpentine, and, after being soaked with this, into the
melted paraffin,

If the tissues have not been stained in bulk, the following is the order of
transference of the sections (they are supposed, if cut from paraflin, to have
been freed from this by immersion in turpentine) :—

1. From tarpentine to absolute aleaohol (5 minutes).

2. From alecohol to distilled water (4 minute).

8. From distilled water to hematoxylin or carmine (5 minutes or more).
4. From h®matoxylin to distilled water (3 minute).

5. From distilled water to aleohol (2 or 3 minutes).
6. From alcohol to oil of cloves (1 minute).
T. From oil of cloves to Canada balsam.

If the tissues have already been stained in bulk, the sections are simply
mounted in Canada balsam after the paraffin used for embedding has been
dissolved away from them in turpentine,

Creosote-shellac method of mounting.—Friable sections, such as sections
of small embryos, and ribands of sections such as are eut with many micro-
tomes. are mounted in the following way :—The slide is smeared with a solu-
tion of shellae in ereosote. the sections are placed in this and warmed so as to
melt their paraffin. They are thus fixed by the shellae, and the slide can be
immersed in turpentine to remove the paraffin, and the sections then covered
in Canada balsam. For this method the tissue should always have been pre-
vionsly stained in bulk.

Solutions employed for Staining :—1. Solution of hematorylin in water.—
Rub together in a mortar 10 grammes of powdered alum and 5 grammes of
extract of hematoxylin with 25 cubie centimeters of 70 per cent. alcohol,
gradually adding 100 cubic centimeters of distilled water. Decant into a
bottle and add a drop or two of ammonia. Let the mixture stand a few
days, oceasionally shaking it. For staining, add two or three drops to a
watch-glass full of distilled water, and filter if necessary.

2. Grenacher's hematorylin.—To 150 cubic centimeters of a saturated
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solution of alum in water, add 4 cubic centimeters of saturated solution of
hematoxvlin in aleohol. Let the mixture stand 8 days, then decant, and
add 25 cubic centimeters of glycerine, and 25 cubic centimeters of methylie
aleohol. bl

8. Kleinenberg's hematorylin.—This serves better for staining in bulk.
Saturate 70 per cent. aleohol first with caleium chloride and then with alum,
and after filtration add six to eight volumes of 70 per cent. alechol.

Take a freshly prepared saturated solution of hematoxylin in absolute
aleohol, and add it drop by drop to the above mixture until it is of a distinet
purplish colour.

This solution improves on keeping. It may if necessary be diluted with
more of the mixture.

When hematoxylin solutions become red instead of blue, a trace of
ammonia will restore the requisite colonr.

4, Carminate of ammonia.— Prepaved by dissolving carmine in ammonia
and allowing the excess of ammonia to escape by slow evaporation. The
salt should be allowed to dry and be dissolved in water as required.

5. Picro-carminate of ammonia ( picro-carmine).—To a saturated solution
of piericacid add a strong ammoniacal solution of carmine, until a precipitate
begins to form. Ewvaporate on the water-bath to ith; filter from the sedi-
ment and evaporate the filtrate to dryness. Make a 5 per cent. solution of
the residue, diluting further as required.

6. Boraz-carmine.—a. Issolve 4 grammes borax and 3 grammes
carmine in 100 cubie centimeters of warm water. Add 100 cubic centimeters
of 70 per cent. aleohol, filter and let stand. This solution improves on keep-
ing. It is useful for stainming in bulk.

3. Boil 05 gramme carmine and 1 gramme borax in 100 enbic eenti-
meters water. Filter and add acetic acid drop by drop until the original
violet colour becomes erimson ; then filter once more. This solution i1s nsed
for staining sections,

After staining with borax-carmine, the tissue should in all cases be placed
in 70 per cent. alecohol containing 5 drops of hydrochlorie acid to 100 cubie
centimeters.

7. Magenta.—This may be kept in solution in alechol (05 to 1 per cent.)
For fresh tissues and for sections to be mounted in glveerine, an excellent
staining fluid is obtained by adding one or two drops to a watch-glass of water.
For sections to be mounted in Canada balsam a solution in oil of cloves is
used. This is best made by adding a drop of the alcoholie solution to a little
oil of cloves in a watch-glass: the sections after being stained are washed
in spirit of turpentine.

8. Gentian viclet.—Mix 20 cubic centimeters water with 10 cubie centi-
meters alcohol and 10 cubie eentimeters glveerine, and add to the mixture
10 drops of a 1 per cent. solution of gentian violet in aleohol and 10 drops
of a 25 per eent. solution of formie acid in water.

This solution gives excellent results with fresh tissues, especially with
epithelinm,

9. Safranin.—A saturated alcoholie solution is used for staining cell-
nuclei. The tissne elements having been fixed by dilute chromic acid or by
aleohol, small shreds or thin sections are placed for 12 to 24 hours in a little
of the solution, mixed with half its bulk of water. The shreds are rinsed in
absolute alecohol (which must contain no trace of free acid) until the colour is
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washed out from everything except the nuelei; they are then at once trans-
ferred to turpentine, and from this are mounted in Canada balsam.

10. Aniline blue-black.—Dissolve 1 gramme of aniline blue-black in a
mixture of 80 parts of water with 20 of alechol. This serves for staining the
central nervous system either in bulk or in sections.

11. Staining with chloride of gold.—a. Cohnheim’s method.—Place the
fresh tissue for from 30 to 60 minutes 1n 4 per cent. solution of chloride of
gold ; then wash and transfer to a large quantity of water just acidulated
with acetic acid. Keep for 2 or 8 days in the light in a warm place.

8. Léwit's method.—Flace small pieces of the fresh tissue in a mixture
of 1 part of formic acid to 2 to 4 parts of water for 4 to 1 minute ; then in
1 per cent. chloride of gold solution for 10 to 15 minutes ; then back again into
the formic acid mixture for 24 hours and then into pure formie aeid for 24
hours more. After removal from the gold, and whilst in the acid, the tissue
must be kept in the dark.

y. Ranvier's method.—Immerse in lemon-juice for 5 to 10 minutes, then
wash with water and place in 1 per eent. gold ehloride solution for 20 minutes.
Then treat either as in Cohnheim’s or in Liwit's method.

12. Staining with nitrate of silver.—Wash the fresh tissne with distilled
water; immerse in 4 to 1 per cent. nitrate of silver solution for 5 to 10
minutes ; rinse with distilled water and expose to bright sunlight either in
water, aleohol, or glycerine.

Mounting Solutions :—1. Saline solution.—A 06 per cent. solution of
common salt is used in place of serum for mounting fresh tissues for imme-
diate examination.

2. A mixture of glycerine and water in equal parts.

3. Farrant's solution.—Take a mixture of equal parts of glyeerine and
saturated watery solution of arsenious acid, and stir gum arabic with it until a
thick syrupy fluid is formed. Filter.

4. Canada balsam, from which the volatile oils have been driven off by
heat, dissolved in benzole.
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lications but our own are supplied, so that gentlemen will in most cases find it more con-

venient to deal with the nearest bookseller.
LEA BREOTHERS & CO.

Nos. 706 and 708 SaxsoM St., PHILADELPHIA, September, 1885,
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PROSPECTUS FOR 18885.
A WEEEKLY MEDICAL JOURNAL.

SUBSCRIPTION RATES.

Tue Mepicar NeEws ] L ) X : £ ] Five Dollars.
THE AMERICAN JOURNAL oF THE MEDICAT ScIiENCES E Five Dallars.

COMMUTATION RATES.

Tue MEpicar News Nine Dollars per
THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES annum, in advance,

THE MEDICAL NEWS.

A National Weekly Medical Periodical, containing 28 to 32 Quarto
. Pages of Reading Matter in Each Issue.

Tne Mepican News endeavors to render efficient assistance in the daily work

of the practising physician, surgeon and specialist. Every department of medical

science finds adequate representation in its columns, and its plan and arrangement are
well calculated to suit the convenience and secure the comfort of its readers. In the

r
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THE MEDICAL NEWS—WEEKLY.

(Continued from firef paga.)

Original Department its columns are replete with articles of the highest practical value;
its Hospital Reports reflect the modes of treatment adopted in the most celebrated
hospitals of the globe, and its Department of Progress contains judicious excerpts and
translations from all the leading medical periodicals of the world. The Editorial
Articles are from the pens of a large and able Editorial Staff, and are everywhere
conceded to be the most instructive and scholarly productions of their class in the
country. Maintaining a large corps of qualified correspondents in all the medieal
centres of both hemispheres, THE NEws is in early receipt, by cable, telegraph and
mail, of intelligence from all quarters. It thus unites the energy of a newspaper with
the elaboration of a scientific magazine. Its reputation for enterprise in the past is
the best guarantee for the future that nothing will be left undone to render it a faith-
ful counsellor and indispensable assistant to every professional man in active practice.

THE AMERICAN JOURNAL of the MEDICAL SCIENCES,

Edited by I. MINIS HAYS, A. M., M. D,

Is published Quarterly, on the first days of January, April, July

and October, each Number containing over Three Hundred
Octavo Pages, fully Iiustrated.

In his contribution to “A Century of American Medicine,” published in 1876, Dr.
John 8. Billings, U. 8. A., Librarian of the National Medical Library, Washington, thus
graphically outlines the character and services of THE AMERICAN JoURNAL—"The
ninety-seven volumes of this Journal need no eulogy. They contain many original papers
of the highest value; nearly all the real criticisms and reviews which we possess; and
such earefully prepared summaries of the progress of medieal science, and abstracts and
notices of foreign works, that from this file alone, were all other productions of the press
for the last fifty years destroyed, it would be possible to reproduce the great majority of
the real contributions of the world to medical science during that period.”

This opinion of a man pre-eminently qualified to judge is corroborated by the great
eircle of readers of the Journal, which includes the thinkers of the profession in all parts
of the world. During the coming year the features of the Journal which have given
unalloyed satisfaction to two generations of medical men, will be maintained in their
vigorous maturity. :

The Original Department will consist of elaborate and richly illustrated articles
from the pens of the most eminent members of the profession in all parts of the country
and England.

The Review Department will maintain its well-earned reputation for discernment
and impartiality, and will contain elaborate reviews of new works and topics of the day,
and numerous analytical and bibliographical notices by competent writers,

Following these comes the Quarterly Summary of Improvements and Dis-
coveriesin the Medical Sciences, which, being a classified and arranged condensation
of important articles appearing in the chief medical journals of the world, furnishes a
compact digest of medical progress abroad and at home,

The subscription price of THE AMERICAN JoURNAL OF THE MEDIcAL SciExces has
never been raised during its long career. It is still sent free of postage for Five Dollars
per annum in advance.

Taken together, the JovrRxAL and News combine the advantages of the elaborate prep-
aration that can be devoted to a quarterly with the prompt conveyance of intelligence
by the weekly; while, by special management, duplication of matter is rendered im-

ible.
?ﬂ?ii will thus be seen that for the very moderate sum of NINE DOLLARS in advance

the subscriber will receive free of postage a weekly and a quarterly journal, both reflecting

the latest advances of the medical sciences, and containing an equivalent of more than 4000
octavo pages, stored with the choicest material, original and selected, that can be furnished
by the best medical minds of both hemispheres. It would be impossible to find elsewhere
s0 large an amount of matter of the same value offered at so low a price.
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B&™ The safest mode of remittance is by bank check or postal money order, drawn to
the order of the undersigned ; where these are not accessible, remittances for subscrip-

tions may be made at the risk of the publishers by forwarding in registered letters. Address,
Lea Brorrers & Co., Nos. 706 and 708 Sansom St., Philadelphia.

* _* Communications to both these periodicals are invited from gentlemen in all
of the country. Original articles contributed exclusively to either periodical are liberally
paid for npon publication. When necessary to elucidate the text, illustrations will be fur-
nished without cost to the anthor.

All letters pertaining to the Editorial Department of Tae Mepican News and THE
AMERICANY JOURNAL oF THE MEepicarn Sciexces should be addressed to the EpiToRIAL
Orrices, 1004 Walnut Street, Philadelphia.

All letters Tﬁﬂ:.ining to the Business Department of these journals should be addressed
erclugively to BroraERs & Co., 706 and 708 Bansom Street, Philadelphia.

HARTSHORNE, HENRY, A. M., M. D., LL. D.,
Lately Professor of Hyglene in the University of Pennaylvania,

A Conspectus of the Medical S8ciences; Containing Handbooks on Anatomy,
Phyniulaﬂi, emistry, Materia Medica, Practice of Medicine, Surgery and Obstetrics.
Second edition, thoroughly revised and greatly improved. In one large royal 12mo.
volume of 1028 pages, with 477 illustrations. Cloth, $4.25; leather, $5.00.

The ohject of this mannal is to afford a conven- | indusiry and energy of its able editor.—Boston
lent work of reference to students during the brief | Wedieal and Surgi Journal, Sept. 3, 1874,
moments at their command while in attendance | We can m}?,with the strictest I.rtii, that it is the
npon médical lectures. It is a favorable sign that | best work of the kind with which wa are aoquaint-
il has been found necessary, in ashort space of ed. It embodies in & condensed form all recent
Hma,nti: isspe a new and carefully revized edition. | contributions to practical medicine, and is there-
The illustrationa are very numerons snd nnusu- | fore useful to every busy practitioner throughout
ally clear, and each part seems to have received | our ecuntry, besides being irlmirlblly adapted to
its due ghare of attention. We ean conceive such | the ose of studenta of medicine. The book is
a work to be useful, not only to studenis, but to | faithfully and ably execnted.—Charlsston Medical
practitioners as well. It reflects credit upon the | Jowrnal. April, 1876

STUDENTS SERITIES OF MANUALS.

. A Series of Fifteen Manuals, for the use of Students and Practitioners of Medicine
and EI.U-'?E:‘}',. written hg eminent Teachers or Examiners, and issued in ket-size
1 volumes of 500-540 pages, richly illustrated and at a low price. The following vol-
umes are now ready: BELL'S Comparative Physiology and Anatomy, GouvLp's Surgical
Diagnosis, RoBERTs0N's Physiological Plysies, BRuce's Materia Medica and Therapeutics,
Power's Human Physiology, CLARKE and Locrwoon's Dissectors’ Manual, RALFE'S
Qlinical Chemisiry, TREVES" Surgical Applied Anatomy, PEPPER'S Surgical Pﬂ#ﬁﬁf?y, and
KLen's Elements of Histology. The following are in press: BELLAMY'S Operative Surgery,
PerrPER's Forensic Medicine, and Curxow's Medical Applied Anatomy. For separate
notices see index on last page. '

SERIES OF CLINICAL MANUALS.

In armngl';ng for this Series it has been the design of the publishers to provide the
Prufmiucn with a collection of authoritative monographs on important clinical subjects
in a cheap and portable form. The volumes will contain about 550 pages and will be
freely illustrated by chromo-lithographs and woodcuts. The following volumes are
%‘u;rmdy: ButLIiN on the Tongue; TREVES on [ntestinal Obstruction; and SAVAGE on

nily and Allied Newroses; The following are in active preparation: HuTcHINSON on
Syphilis; BRYANT on the Breast; Morris on Surgical Diseases of the Kidney; BROADBENT
on the Pulse; OwEX on Surgical Diseases of Children; Lucas on Diseases of the Urethra;
Marsi on Diseases of the Joints, Pick on Fractures and Dislocations, and BArn on the
Rectum and Anus. For separate notices see index on last page.

NEILL, JOHN, M. D., and SMITH, F. G., M. D.,
Late Surgeon to the Penna, Hospital, Praf. of the Institutes of Med. in the DUniv. of Penna,

An Analytical Compendium of the Various Branches of Medical
Bcience, for the use and examination of Students. A new edition, revised and improved.
In onelarge royal 12mo. volume of 974 pages, with 874 woodeuts. Cloth, $4; leather, $4.75.
LUDLOW, J. L., M. D.,

Consulting Physician to the Philadelphia Hospital, efe.

A Manual of Examinations upon Anatomy, Physiology, Surgery, Practice of
Medicine, Obstetrics, Materia Medica, Chemistry, Pharmacy and Therapeutics. To which
is added a Medical Formulary. 3d edition, thoroughly revised, and greatly enlarged. In
one 12mo. volume of 816 pages, with 370 illustrations. Cloth, $3.25; leather, $5.75.

The ent of this volume in the form of question and answer renders it espe-
cially suitable for the office examination of students, and for those preparing for graduation.
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DUNGLISON, ROBLEY, M. D.,
Late Professor of Ingtitutes of Medicing in the Jefferson Medieal College of Philadelphia,
MEDICAL LEXICON; A Dictionary of Medical Science: Containi

a concise Explanation of the varions Subjects and Terms of Anatomy, P]tysinl:{;‘:y, Pathol-
ogy, Hygiene, Therapeutics, Pharmacology, Pharmacy, Surgery, Obstetrics, Medical Juris-

rudence and Dentistry, Notices of Climate and of Mineral Waters, Formule for Officinal,
Empirical and Dietetic Preparations, with the Aceentuation and Etymology of the Terms,
and the French and other Synonymes, so as to constitute a French nsweﬁaa an English
Medical Lexicom. Edited by Ricmarp J. Doxcrizox, M.D. In one very and
handsome royal octavo volume ol 1139 pages. Cloth, $6.50; leather, raised bands, $7.50;
very handsome half Russia, raised bands, $8. '

The object of the anthor, from the outset, has not been to make the work a mere lexi-
con or dictionary of terms, but to afford under each word a condensed view of its various
medical relations, and thus to render the work an epitome of the existing condition of
medical science. Starting with this view, the immense demand which has existed for the
work has enabled him, in repeated revisions, to augment its completeness and useful
until at length it has attained the position of a recognized and standard authority wherever
the language is spoken. Special pains have been taken in the preparation of the present
edition to maintain this enviable reputation. The additions to the vocabulary are more
numerous than in any previous revision, and particular attention has been bestowed on the
accentuation, which v;iEl be found marked on every word, The typographical arrangement
has been greatly improved, rendering reference much more easy, and every care has been
taken with the mechanical execution. The volume now containg the matter of at least

four ordinary octavos.
A book of which every American onght to be |

prond, When the learned author of the work | and needs no word

passed away, probably all of us feared lest the book |
should not maintain ita place in the advancing |
arience whose terms it defimes, Fmtunumli.’, Dr. |
Richard J. Dunglison, having assisted his fatherin |
the revision of several editions of the work, and |
having been, therefore, trained in the methods |
and imbued with the spirit of the , has been I
able to edit it as a work of the kind shonld be |
edited=—to earry it on steadily, withont jar or inter- |
ruption, along the grooves of thought it has trav- |
elled during its lifetime. To show the magnitude
of the task which Dr. Dunglison has assuomed and
earried throongh, it i3 only necessary to state that |
more than six thousand new subjects have been
sdded in the prescot edition.—Phitadelphia Medicnl
Times, Jan. &, 1874

About the first book purchased by the medieal |
gtudent is the Medical Dictionary. The lexicon
axplanatory of technical terms is Ei]"['l]:l'|]'|{ A gine qua |
nan.  In oA science so extensive and with such col- |
laterals as medicineg, it is as moch a necassity also |
to the practising phyzician, Tomeet the wanta of
students and most physicians the dictionary muast
be condensed while comprehensive, and practical
while perspicacions. It was becauss Dunglison's
met these indieations that it became at onee the |
dictinn of general use wherever medicine was |
stndied in the English language. In no former |
revizsion have the alterstions and additions been |
g0 great.  The chief terma have been set in black
latter, while the derivatives follow in small caps;
anarrangement which greatly feilitates reference. !
—{ncinnati Lancet and Clinde, Jan. i, 1874,

As a standard work of reference Dunglison's

| latter, indeed, the present edition m

work has been well known for about forty years,
5 of praise on our part (o recom-
mend it to the members of the medical, and like-
wise of the pharmacentical, profession.  The latter
expecially are in nesd of a work which gives
and reliable information on thousands of subjec
and terms which they are liable to encounter in
pursaing their daily vocations, but with which th
cannot expectad to be familiar. The wor
before ua fully suf_pliea thizs want.—dAdmerican Jour-
nal of Pharmacy, Feb. 1874

Particular care has been devoted to derivation
and accentuation of terms. With re o the
b consid-
ered a complete " Pronouncing Dictic of
Medical Science,” It is perhaps the most reliable
work ruh]ml:e-l for the busy practitioner, as it con-
tains information upon every medical subject, in
a form for ready access, and with a brevity as ad-
mirable as it ia prmd:l.f.—&umﬂn Medienl Record,

A wvaluable dietionary of the terma em Inj'cd in
medicine and the allied sciences, and of the rela-
tioms of the subjects treated under each head. It
well deserves the anthority and popularity it has

| Fab, 1874

| obialned.—British Med. Jour., Oet, 21, 1874,

Few works of this class exhibit a grander monu-
ment of patient research and of scientific lore.—
Lanwlon Lancsf, Blay 13, 1875,

Dunglison®a Dictionary iz inecaleulably valuable,
and indispensable to every practitioner of medi-
cine, pharmacist and dentist.— Western Lanced,
March, 1874

It has= the rare merit that it certainly has no rival
in the English language for accuracy and extent of
references.— London Medical (Gazefia,

A Dictionary of the Terms Tsed in Medicine and the Collateral

Seiences.

Revised, with numerous additions, by Isaac Have M. D, late editor of
The American Journal of the Medical Sciences.

In one large royal 12mo, volume of 520

double-columned pages. Cloth, $1.50; leather, $2.00.
It Is the best book of definitions wa have, and cught always to be upon the student’s table —Southern

Medical and Surgueal Journal, i

RODWELL, G. F., F. R. A. 8., F. C. 8.,
Lecturer on Natural Seienee al Clflon College, England,
A Dictionary of Science: Comprising Astronomy, Chemistry, Dynamics, Elec-

tricity, Heat, Hydrodynamics, Hydrostatics, Lig
Pneumatics, Sound and Statics. Contributed by

Crookes, F.R.8,, F.C8,, Frederick Guthrie,
G. F. Rodwell, Editor, Charles Tomlinson,
B.Se.

octavo volume of T02 pages, with 143 illustrations.

1t, Magnetism, Mechanics, Meteo E
J. T. Bottomley, M. A., F.C.8., William
B.A, Ph.D.,, R. A. Proctor, B.A,, FRASB,
F.RS, F.CS, and Richard Wornell, M.A.,

Preceded by an Essay on the History of the Physical Sciences. In one handsome

Cloth, $5.00.
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GRAY, HENRY, F. R. 8.,
Lecturer on Anatomy at St George's Hospital, London,

Anatomy, Descriptive and Surgical. The Drawings by H. V. CArTER, M. D,,
and Dr. Wesrsmacorr. The dissections jointly by the Avrior and Dr, CarTer. With
an Introduction on General Anatomy and Development by T. HoLsmes, M. A., Surgeon (o
St. George's Hospital. Edited by T?'Pi(‘:kering }E;nk, F. ivL (. 8., Surgeon to and Lecturer
on Anatomy at gt. &) ‘s Hospital, London, Examiner in Anatomy, Royal College of
Surgeons of England. new American from the tenth enlarged and improved London
edition. To which is added the second American from the latest English edition of
Laxpymarks, Mepican, AxDp SumrGicar, by Luroner Horpex, F.R. E 8., author of
“ Human Osteology,” “A Manual of Dissections,” ete. In one imperial octavo volume
of 1023 with 564 hrﬁ and elaborate engravings on wood. Cloth, $6.00 ; leather,
$7.00; very handsome half Russia, raised bands, $7.50.

This work covers a more extended range of subjects than is customary in the ordinary
text-books, giving not only the details necessary for the student, but also the application to
those details to the practice of medicine and surgery. It thus forms both a guide for the
learner and an admirable work of reference for the active practitioner, The engravi
form a special feature in the work, many of them being the size of nature, nearly all
original, and having the names of the various parts printed on the body of the cut, in
place of figures of reference with descriptions at the foot. They thus form a complete and
splendid series, which will greatly assist the student in forming a clear idea of Anatomy,
and will also serve to refresh the memory of those who may find in the exigencies of
Ermtiue the necessity of recalling the details of the dissecting-room. Combining, as it

oes, nm:hpleta Atlas of Anatomy with a thorough treatise on systematic, descriptive
and applied Anatomy, the work will be found of great service to all physicians who receive
students in their offices, relieving both precepior and pupil of much labor in laying the
groundwork of a thorough medical education.

Landmarks, Medical and Surgical, by the distingunished Anatomist, Mr. Luther Holden,
has been appended to the present edition as it was to the previous one. This work gives
in a clear, condensed and systematic way all the information by which the practitioner can
determine from the external surface of the body the position of internal parts. Thus
complete, the work, it is believed, will furnish all the assistance that can be rendered by
type and illustration in anatomical study.

This well-known work comes to ns as the latest
American from the tenth Eoglish edition. As ita
title indicates, it has passed through many hands
and has received many additions and revisions.
The work s nubsusmﬂ’lhie of more improvement.
Taking it all in all, its size, manner of make-up,
its character and illustrations, its general accnr-
acy of description, its practical aim, and its per-
.ﬁ cuity of style, it is the Anntomy best adapted to
the wants of the student and practitioner.—Medieal
Record, Sept. 15, 1553,

ALSD FOR SALE SEPARATE—

1,158

There is probably no work used so universally
by pl(llyaiciaun and medical students as this one.
It is deserving of the confidence that they repose
im it. If the present edition is compared with that
issued two vears ago, one will readily sea how
much it has been improved in that time. Many
pages have been added to the text, especially in
those parts that treat of histology, and many new
ents have been introduced and old ones modified.
=Journal of the Amertcan Medical Azsocindion, Sept.

HOLDEN, LUTHER, F. R. C. 8.,

Burgeon fo 8. Bartholomew's and the Foundling Hospitals, London,

Landmarks, Medical and Surgical.

Second Ameriean from the latest revised

English edition, with additions by W. W, Kggx, M. D., Professor of Artistic Anatomy in
the Pennsylvania Academy of the Fine Arts, formerly Lecturer on Anatomy in the Phila-

delphia School of Anatomy.

This little book i= all that can bo desired within
fts soope, and its contents will be found simply in-
valunble to the young surgeon or physician, sinca
they bring before him ﬂuﬁl data as he requires at
every examination of a patient. It {8 written in
language so clear and concise that one ought

WILJ?O}‘; ERA SiH DTS, _Fl Rl .Si-
A System of Human Anatomy, General and Special,

In one handsome 12mo. volume of 148 pages. Cloth, $1.00.

almaost to learn it by heart. [t teaches dingnoais hy
external examination, oeular and palpabile, of tha
boﬁ'-'. with such anatomical and physiological facls
as directly bear on the subject. It is eminently
the student’s and young practitioner’s book.— Phy=
sician and Surgeon, Nov. 1881,

Edited by W, H.

GﬂFRH:IIT, M. D., Professor of General and Surgical Anatomy in the Medical 'l.-iollege of
Ohio. In one large and handsome octavo volume of 616 pages, with 397 illustrations.

Cloth, $1.00; leather, $5.00.

SMITH, H. H., M. D., and HORNER,

Emeritus Prof. of Surgery in the Univ, of Peana., efe.
An Anatomical Atlas, Illustrative of the Structure of the Human Body.

:"L Ef, .:',L Di,
Late Prof. of Anat, in the Univ. of Penna,
In one

large imperial octavo volume of 200 pages, with 634 beautiful figures. Cloth, $4.50,
CLELAND, JOHN, M. D., F. R. 8.,

Professor of Anatomy and Physiofogy in Queen’s College, Galivay.
A Directory for the Dissection of the Human Body. In one 12mo.

volume of 178 pages. Cloth, $1.25,
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ALLEN, HARRISON, M. D.,
Professor of Physm&z;:u the University of Pennsyleania.

A System of Human Anatomy, Including Its Medical and Surgical
Relations. For tle use of Practitioners and Students of Medicine. With an Intro-
ductory Section on Histology. By E. 0. Snaxespeare, M. D, ﬂp]athalmhﬁn to
the Philadelphia Hospital. Comprising 813 double-columned guarto with 380
illustrations on 109 full page lithographic plates, many of which are in colors, and 241
engravings in the text. In six Sections, each in a portfolio. Section I. HistoLoay.
Section II. Boxes aAxp Jomwts. Section IIT. Muscres axp Fascix., Bection IV,
ARTERIES, VEmN8 AND Lympmatice. Section V. NERvous SysteM. Section VI
Oreaxs OF SBexse, oF Dicestion axp Geximo-UrmNaAry Oreaxs, EMBrRYOLOGY,
DeEvELOPMENT, TERATOLOGY, SUPERFICIAL ANATOMY, PosT-MorTEM EXAMINATIONE,
AND GENERAL AND CLINICAL INDEXES. Price per Bection, each in a handsome portfolio,
$3.50; also bound in one volume, cloth $25.00; very handsome half Russia, raised bands
and open back, $25.00, For sale by subscription only. Apply to the Publishers.

Extract from Introdoction,

It iz the design of this book to present the facts of human anatomy in the manner best
snited to the requirements of the student and the practitioner of medicine. The author
believes that such a book is needed, inasmuch as no treatise, as far as he knows, contains, in
addition to the text descriptive of the subject, a systematic presentation of such anatom
facts a= can be applied to practice,

A book ‘I.';hi{ﬁbl will be at once accurate in statement and concise in terms ; which will be
an acceptable expression of the present state of the science of anatomy ; which will exclude
nothing that can be made applicable to the medical art, and which will thus embrace all
of surgical importance, while omitting nothing of value to clinical medicine,—would appear
to have an excuse for existence in a conntry where most BUrgenns are general pmulitiunaﬂ,
and where there are few general practitioners who have no interest in surgery.

It is to be considered a study of applied anstomy | care, and are simply superb. There 1s as much
in its widest sense—a systematic presemtation of  of practieal application of anatomical points to
such anatomical faciz as can be applied to the | the every-day wants of the medieal elinician as
practice of medicine as well as of surgery. Our | to those of the operating surgeon. In fuet, few
author i3 concise, aceurate and practical in his | general practitioners will read the work without a
statements, and succeeds admirably in infusing | feeling of surprised gratifieation that so many
an interest into the study of what i= generally eon- | points, concerning which they may never have
sidered a dry subject, The department of ﬁikml- :hmngfu. before are 5o well presented for thelir con-
ogy is treated in a masterly manner, and the | sideration. If is o work which is destined to be

round is travelled over by one thoroughly famil- | the best of its kind in any language.—M
ar with it. The illustrations are made with great | Record, Nov. 25, 1582,

CLARKE,W.B., F.R.C.8. & LOCKW0OD,C. B., F.R.C.S.

Demenstratorsof Anatomyat St Bartholomew's Hospital Medical School, London,

The Dissector’s Manual. In one pocket-size 12mo. volume of 396 pages, with

49 illustrations. Limp cloth, red edges, $1.50. Just ready. Bec Students’ Series of
Manuals, page 3.

This iz a very excallent manual for the use of the | part, are good and instructive. The book s neat

gtndent whe desires to learn anatomy. The meth- | and convenient. We are glad to recommend it—

ods of demonstration seem tows very satizfactory. | Boston Medical and Surgical Jowrnal, Jan. 17, 1834,
There are many woodeuts which, for the most |

TREVES, FREDERICK, F. R. C. §.,

Henipr Demonstraior of Anatomy and Assistant Surgeon al the London Hospital,

Surgical Applied Anatomy. In one pocket-size 12mo. volume of 540 pages,
with 61 i“li‘ﬂl‘ﬂtiﬂ-ﬂpf Limp cloth, reg edges, $2.00. Just ready. Bee Students’ Series of
Manualz, page 3.

He has produced a work which will command a | quickened by daily nse as a teacher and practi-
larger aircle of readers than the class for which it .?i:rnnr, has enabled our author to prepare & work
wis written. Thiz unfon of a thorough, practical | which it would be a most difficult task to exoel —
acquaintance with these fundamental branches, | The American Practitionsr Fob, 1884,

CURNOW, JOHN, M. D., F. R. C. P.,
Professor of Anatomy at King's College, Physician af fing's College Hogpiial,
Medical Applied Anatomy. In one pocket-size 12mo. volume. Preparing.
Bee Students’ Series of Manuals, page 3. -1y

BELLAMY, EDWARD, F. R. C. 8.,

Senior Assisfant-Surgeon to the Charing-Oross Hospital, London.

The Student’s Guide to Surgical Anatomy: PBeing a Description of the
most Tmportant Surgical Regions of the Human Body, and intended as an Introduction to
operative Surgery. In one 1Zmo. volume of 300 pages, with 50 illustrations. Cloth, $2.25.

HORNER'S SPECIAL ANATOMY AND HISTOL-
0GY. Eighth edition, extensively ravised and
modified. In two octave volumes of 1007 pages,
with 520 woodeuts. Cloth, $6.00,

HARTSHORNE'S HANDBOOK OF ANATOMY
].hE]'_l PHY:’::'E:%LGG?E;I Eier:-:;?d edition, rei:himad.
n OnE roya mo. volume of 310 pages, w 230
woodeuts.  Cloth, §1.76. T
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DRAPER, JOHN C., M. D., LL. D.,
Professor aof Chemistry in the University of the City of New York,
Medical Physies. A Text-book for Students and Practitioners of Medicine. In

one octavo volume of 734 pages, with 376 woodcuts, mostly original. Cloth, $4. Just ready .
From the Preface.

The fact that a knowledge of Physics is indispensable to a thorough understanding of
Medicine has not been as fully ‘realized in this country as in Europe, where the admirable
works of Desplats and Gariel, of Robertson and of numerous German writers constitute a
branch of educational literature to which we can show no parallel. A full appreciation
of this the author trusts will be sufficient justification for placing in book form the sub-
stance of his lectures on this de;;'aﬂment of science, delivered during many years at the
'Uniwm.iti of the City of New York.

B yﬂ_p-eakin , this work aims to impart a knowledge of the relations existing
between Physics and Medicine in their latest state of development, and to embody in the
pursuit of this object whatever experience the author has gained d’uring a long period of
teaching this special branch of applied science.

Cartainly we have no text-book as full as theex- | and it is one of the most valuahble scientific
cellent one ha has prepared. It begins with a | treatises given to the medical profession for a
statement of the properties of matter and energy. | number of years. It is profusely and handsomely
After these the afee al departments of physies are | illusirated. ‘The work should have a place upon
explained, aconstics, opties, heat, electricity and | every physician’s lihrary shelf—Maryland Medieal

etism, closing with a section on electro- | Jouwrnal July 18, 1885, q.
biology. The applications of all these to physiology |  This is tﬁn only work with which we are ac-
and medicine are kept consutntly in view. The | quainted in which physics i= treated with referenca
text is amply illustrated and the many diffienlt | to medicine. Preceptors who are axions that their
poinis of the subject are brought forward with re-
markable clearncss and ahility.—Medical and Surg-
ieal Reporier, July 18, 1885, q.

The volome from beginning to end teems with
useful information, Take the book as a whole

ROBERTSON, J. McGREGOR, M. A., M. B.,
Muirhead Denonstrator of Physiology, Universify of Flasgow.
siological Physics. In one 12mo, volume of 537 with 219 illustra-

puipils should have a scientific knawledg: of med-
icine, should make this work a text-book, and re-

' quire a thorough study of it.—Cincinnati Medieal
News, July 18, 1885. q.

tions. p cloth, $2.00.  Just ready.

The title of this work sufficiently explains the
nature of its contents, It is designed as a man-
ual for the sindent of medicine, an auxiliary to
his text-book in physiology, and it woul ticn-
larly nsaful asa guide his laboratory experi-

See Students’ Series of

anuals, page 3.

ments. It will be found of great value to tha
practitioner. 1t 2 a carefully prepared book of
reference, concize and accurate, and as such wa

h r;iclliv recommend it.—Journal of the American
DM ey Association, Dec. 6, 1834,

Professor Emeritus of Physiology in the College of Physiciang and Surgeons, Neae Fork.

> Doectrines of the Circulation of
1

Dr. Dalton’s work is the frait of the deep research
of a cultured mind, and to the busy practitioner it
eannot fail to be a source of instroction. It will
inspire him with a feeling of gratitute and adm ir-
ation for those plodding workers of olden times,
who laid the foundation of the magnificent temploe
of medical science az it now stands.—New Orleans
Medical and Surgical Jowrnal, Ang. 1885,

In the p em of physiological study no fact
was of greater moment, nons more completely

inion and Discovery in regard to the Circulation of the Blood.
volume of 293 pages. Cloth, $2. Just ready.

- few vears by American physicians,
| respects the most complete. The volume, though

the Blood. A History of Physiological
n one handsome

revolutionized the theories of teachers, than the
discovery of the circulation of the bleod. This
explaing the extraordinary interest it has to all
medical historians, The volome before us iz one
of three or four which have bean written within a
It is inzeveral

small in mize, is one of the most credita.'bla o=
tributions from an American pen to medical history
that has appeared.—Med. & Surg. Rep., Dee, &, 15384,

BY THE SAME AUTHOR.
The Topographical Anatomy of the Brain. In three very handsome quarto

volumes comprising 178 pages of descri
graphie plates of Brain Sections, with a ll')t
woodcuts through the text.

ive text.
ike number

Ilustrated with 48 full pafe photo-
of explanatory plates, as well as many

BELL, F. JEFFREY, M. A
Pra_,i?umr of Comparafive Anafomy at King's
Comparative Physiolo

H:He.ye, London,
and Anatomy. Inone 1Zmo. volume of 561 pages,

with 229 illustrations. Limpcloth, $2.00. Just ready. See Students’ Series of Monuals, page 3.

ELLIS, GEORGE VINER,

Emoritus Professor of Anatomy in University College, London,

Demonstrations of Anatomy.
Human Body by Dissection.

From the eighth and revised London edition.

Being a Guide to the Enowledge of the
In one very

handsome octavo volume of 716 pages, with 249 illustrations. Cloth, $4.25; leather, §5.25.
ROBERTS, JOHN B., A. M., M. D.,
Frof. of Applied Anal. and Oper. Surg. in Phila. Polyelinic and Coll, for Graduates in Medicine,

The Compend of Anatomy. For use in the dissecting-room and in preparing
for examinations. In one 16mo. volume of 196 pages. Limp cloth, 75 cents.
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Professor of Physiology in the College of Physicians and Surqgeons, New York, efe

A Treatise on Human Physiology. Designed for the use of Stodents and
Practitioners of Medicine. Seventh edition, thoroughly revised and rewritten. In one

very handsome octavo volume of 722 pages, w

ith 252 beautiful engravings on wood. G

£5.00; leather, $6.00; very handsome hall Russia, raised bands, $6.50.

The merits of Professor Dalton’s text-hoolk, his
emooth and pleasing style, the remarkable clear-
ness of his descriptions, which leave not a ehapter
obecure, hia eautions judgment and the general

correciness of his facts, are perfectly known, They |

have made his text-book the one most familiar
to American students,—MWed, Record, March 4, 1582,

Certainly no physiological work has ever issped
from the press that presented itz sobject-matter in
& clearer and more attractive light.

| (e can
| does not h
1 Almost every |
ﬁ:;e bears evidence of the exhaustive revizion |

| more compasct form, yet its delightful charm is re-
| tained, and no subject iz thrown into obscurity.
Altogether this edition is far in advance of any
previous one, and will tend o keep the profession
posted as to the most recent additions to oor
physiologieal knowledge.— Mickigan Medical News,

April, 1882,
searcely open a coll catal that
AvE mgntiﬁ of Imltetjug.l{‘s Numi as
the recommended text or consuliation-book. %m-

American students we would unreservedly recoms-

at has taken place. The materjpl is placed in & | mend Dy, Dalton's work - Va, Med, Monthily, July, 82

FOSTER, MICHAEL., M. D., F. R. 8.,

Prelector in Physiology and Fellow of Trinity Coltege, Cambridge, England,

Third

Text-Book of Phys:inhﬁy.
EICHERT

with notes and additions by E. T.

of 908 pages, with 271 illustrations. Cloth, &3.

Dr. Foster's work upon
known as a text-book in this conntry, that it needs
but little to be said in regard to it. There is
searcely a medical eollege in the United States
where it is not in the hands of the students. The
author, more than any other writer with whom
we are acguainted, seems to understand  what
portions of the science are essential for stndents

hyeiology is 50 well- |

American from the fourth English edition,
M.D. Inone handsome royal 12mo. volume
25 leather, $3.75. Just ready.
to know and what-may be paseed over by them as
not important. From the beginning to the end,
physiclogy is tanght in & systematic manner. To
this third American edition pumerons additions,
corrections and alterations have besn made, so
that in its present form the nsefulness of the boak

Jwill be found to be mueh increased.— Cincinnati
| Medienl News, July 1885,

POWER, HENRY, M. B., F. R. C. 8.,

Eraminer in Physiology, Royal College of Surgeons of England,

Human Physiology.
with 47 illustrations. Clu%?.r, 21.50,

The prominent character of this work is that of
Judieious condensgatjon, in which an able and sue-
cessful effort appears to have been made by iis
accomplished author to teach the greatest number
of facts in the fewest poszible words, The result
is a specimen of concentrated intellectual pabu-
lom seldom surpassed, which ought to be care-
fully ingested and digested by every practitioner |
who derﬁrcﬁ to keep himself well informed upon
this most progressive of the medical soienees,
The volume ix one which we cordially recommend

In one handsome pocket-size 12mo. volume of 396 pages.
Bee Students’ Series of Manuals, page 3.

to every one of our readere—The American Jour-
nal af the Medieal Seiences, October, 1884,

This little work i= deserving of the highest

raize, and we ean hardly coneeive how the main
acts of this seience could have been more clearl
or concisely stated. The price of the work is sue
as to place it within the reach of all, while the ex-
cellence of s text will certainly secure for it most

favorable commendation — Cincinnati Loneet and
Chire, Feh. 16, 1884,

CARPENTER, WM. B, M. D.,, F.R. 8., F. G. 8., F. L. 8.,

Regigtrar to the University of London, efe,
Principles of Human Physiolo

Edited by Hexrey Power, M. B, Lond,,

F:. R.C.5, _E:nmincr in Natural Sciences, University of Oxford. A new American from the
eighth revised and enlarged edition, with notes and additions by Fraxcis G, Ssuth, M. D,

late Professor of the Institutes of Medicine in the University of Pennsylvania.

In one

large and handsome octavo volume of 1083 pages, with two plates and 373 illus-
trations. Cloth, $5.50; leather, $6.50; half Russia, 7.

FOWNES, GEORGE, Ph. D.
A Manual of Elementary Chemistry:; Theoretical and Practical. Em-

bodying Warrs' Tnorganic Chemistry.
volume of over 1000

$2.75; leather, $5.25. In a few days.

New American edition. Inone large royal
pages, with 200 illustrations on wood and a colored plate.

12man.
Cloth,

A notice of the previons edition is appended.

The book opens with a treatise on Chemical
Physics, including Heai, Light, Magnetism and
Electricity. These uul;_taﬂa are treated clearly
and briefly, but enongh iz given to coable the sta-
dent to comprehend the facts and laws of Chemis-
try proper. It is the fashion of late years to omit
these topics from works on chemistry but their |
omizsion (s not to be commended. As was required |
by the great advy in th i of Chemistry

-0

of late vears, the chapier on the General Prineiplea

of Chemical Philosophy has been entirely rewrit-
ten. The latest views on Equivalenis, Quantiva-
lence, ete., are clearly and fully =et fo This
last edition is & great fmprm'empnt upon its prede-

cessors, which is saying not a little of a book that
has reached jts twelfth cdition,—Ohio Medical Re
eorder, Oct., 1878,

Wéhler's Outlines of Organic Chemistry. Edited by Frrric, Translated

by Ira REmsex, M. D., Ph. .

EAEI._I'._UWAY'S QUALITATIVE ANALYSIS, New |

adition, [

LEHMANN'S MANUAL OF CHEMICAL PHYS- |
IOLOMGY. In one ootave volume of 327 pages,
with 41 illustrations, Cloth, 82,25,

In one 12mo. volome of 550 pages. Cloth, §3.

D e s e i e et e

ARPENTER'SPRIZE ESSAY ON THEUBEARD
Avvsg oF Aveomonic Lagrons 18 Heavrn axp [iis-
EARE. With explanations of scientific words, Small
12mo. 178 pages. Cloth, 60 cents,

C
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FRANKLAND,E.,D.C. L., F.R.S.,& JAPP, F.R., F.I. C.,

istry in the Normal School igt. Praof. fgbry i N
T of ety Lodow. kg g b A
Inorganic Chemistry. Inone handsome octavo volume of 600 pages, with 51
woodeuts and 2 lithographic plates. Cloth, $3.75; leather, $1.75. In a few days.
This work on elementary chemistry is based upon principles of classification, nomen-
clature and notation which have been proved by nearly twenty years experience in teaching
to impart most readily a sound and accurate knowledge of the science.

ATTFIELD, JOHN, Ph. D.,

Professor of Practical Chemistry fo the Pharmaceutical Sociefy of Greal Brifain, efe.

Chemistry, General, Medical and Pharmaceutical; Including the Chem-
istry of the U.'S. Pharmacopeia. A Manudl of the General Principles of the Science,
nm?their Application to Medicine and Pharmacy. A new American, from the tenth
English edition, specially revised by the Author. In one handsome royal 1Zmo. volume
of 728 pages, with 87 illustrations, Cloth, $2.50; leather, $3.00.

A text-book which sed through ten editions | to pont him=elf in the stndent’s place and magprm-
in gixteon vears mnst have Foo-:l qualities. ‘This | ciate hia state of mind.—Amertcan Chemical Jour-
remark is ceriainly applicable to Attfield's Chem- | nal, April, 1834

ry, & boolk which i= so well known that it i5 | [t is & book on which too much praise cannot be
hardly necessary to do more than note the appear- | bestowsd. As a text book for medieal schools it
ance of this new and improved edition. It seams, | jg nnsurpassable in the present state of chemical
however, desirable to point out that feature of the | sejance, and having been prepared with a special
bool which, in all mhi_‘h“"-!". has mﬂd.'ﬂ _it- _'llﬂ'l view towards medicine and thrmmr‘ It is alike
ropulln There can be little doubt that it is its | jndispensable to all persons engaged in those de-
Imrnugh‘:g Iprm:l:ua.l. l::l|:|.r:=|.4:l:-|3'.{r‘.i.l the expression | paroments of science. [t includes the whole

being us 0 fts best sense, & aathor onder- | shamist fthe a8 —Ducific Medi-
stands what the student onght to learn, and iz able H"adﬁfg‘i;m"ﬁfﬁ"ﬁ% o

BLOXAM, CHARLES L.,
Professor of Chemisiry in King's College, Londom,
Chemistry, Inorganic and Or ic. New American from the fifth Lon-
don edition, thoronghly revised and much improved. In one very handsome octavo
volume of 727 pages, with 292 illustrations, Cloth, §3.75; leather, $4.75.

Comment from us on this standard work is al- | the best manuals of general chemistry in the Eng-
most superfluons. It differs widely in scope and | lish language.—Detroit Lanest, Fehb, 1534,

alm from that of Attfield, and in its way is equally The general plan of this work remains the
beyond eriticism. [t adopis the most direct meth- | same a3 in previous editions, the evident objest
ods in stating the principles, hypotheses and facts | being to give clear and concise deseriptions of all
of the seience. Its language is 2o terse andlucid, | known elements and of their most important
and it arrangement of matter 2o logical in se- | compounds, with explanations of the chemieal
quence that the student never has occasion to | laws and principles involved. We gladly repeat
complain that chemistry is & hard study. Muoeh | now the spinion we expressed about & former
aitention is paid to experimental fllustrations of | edition, that we regard Bloxam's Chemistry as
«chemical principles and phenomenn, and the | one ol the best treatises on general and applied
muode of conducting these experiments. The hook chamMrr.—ﬂmcﬁanuur.nfSthmqq, Dieg, 1553,
maintains the position it has always held as one of

SIMON, W., Ph. D., M. D.,

Praofessor of Chemngtry and Toxicology in the College of Physicions and Surgeons, Baltimore, and
Frofessor of Chemistry in the Maryland College of Pharmacy.

Manual of Chemistry. A Guide to Lectures and Laboratory work for Beginners
in Chemistry. A Text-book, specially adapted for Students of Pharmacy and Medicine.
In one 8vo. vol. of 410 pp., with 16 woodeuts and 7 plates, mostly of actual deposits,
with colors illustrating 56 of the most important chemical reactions. Cloth, $3.00; also
without plates, cloth, $2.50. Just ready.

This book suﬁpliu a want long felt by students | plates, beautifully executed, illustrating preuil:s-
-of medicine and pharmacy, and i= a concise but | fates of varions reactions, form o novel and valos
thorough treatise on the auﬁllezm The long expe- | able featare of the book, and cannot fail to be a
rlence of the author as a teacher in schools of | preciated by both stodent and teacher as & he
medicine and pharmacy is consplevous in the | over the hard places of the scicncu.—ﬂmryhns
perfect nd;gtllian of the work to the special needs | Medical Journal, Nov. 22, 1854,

of the student of thesa branches. he ecolored |

REMSEN, IRA, M. D., Ph. D.,

Professor of Chemisfry in the Johns Hopking University, Baltimore,

Principles of Theoretical Chemistry, with special reference to the Constitu-
tion of Chemical Compounds. Second and revised edition. In one handsome royal 12mo.
volume of 240 pages. Cloth, $1.75.  Just ready.

The hook isa valuable contribution to the chemi- | of chemistry. The high reputation of the auther
eal literature of instruction. That in 2o few years | assures its aceuracy in all matters of fact, and its
a seeond edition has been called for indicates that | judicious eonservatism in matiers of theory, eom-
many chemical teachers have been found ready | bined with the fulness with which, in a small
to endorse its plan and to adopt its methods. In | compass, the present attitude of echemiecal science
this edition a considerable proportion of the book | towards the coustivntion of sompounds is con-
has been rewritten, much new matier has been | sidered, gives ita value moeh beyond that accordad
added and the whole has been broaght up to date. | to the ave text-books of the day.—American
Weo earnestly commend this book to every student | Jowrnal of Science, March, 1534,
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CHARLES, T. CRANSTOUN, M. D., F. C. 8., M. 8.,
Formerly Asst. Prof. and Demonst, of Chemistry and Chemical Physics, Quesn’s College, Belfast.
The Elements of Physiological and Pathological Chemistry. A

Handbook for Medical Students and

ctitioners,
Nutrition, Foods and Digestion, and the Chemistry of the Tissues, Or ;
Excretions of the Body in Health and in Disease,

Containing a general account of
Secretions and
Together with the methods for pre-

paring or separating their chief constituents, as also for their examination in detail, and
an outline syllabus of a Pmeliml course of instruction for students.  In one handsome octavo

volume of 463 pages, with 35 woodents and 1

The work iz thoroughly trusiworthy, and in-
formed thronghout by & genuine scientifie spirit.
The author deals with the echemistry of the d:ﬁ“'
tive secretions in a systematic manner, which
leaves nothing vo be desired, and in reality sup-
plies a want in English literature. The book ap-
pears Lo us to be at onee full and systematic, and
to show a just appréciation of the relative import-
ance of the various subjects dealt with.—British
Medidal Journal, November 20, 13584,

colored plate.  Cloth, $3.50.

Dir. Charles’ manuoal admirably fulfils its inten-
tion of giving his readers on the one hand a sum-
mary, compréhensive but remarkably compact, of
the mazz of facts in the sciences which have
come indispensable to the physician ; and, on the
other hand, of a system of practical direetions so
minntﬁ that nnntﬂse%nﬂeu n'i;un:ii‘llt_:rvadtfurmidahla
may he parsoe roany intelligen T
dArehives of Medicine, Do, 1584, gl

HOFFMANN, F., A.M., Ph.D., & POWER ¥.B., Ph.D.,

Public Analyst to the Stats of New Fork.

Prof. of Anal. Chém. in the Phil. Coll. of Pharmacy.

A Manual of Chemical Analysis,asapplied to the Examination of Medicinal
Chemicals and their Preparations. BEinSIa Guide for the Determination of their Identity

and Quality, and for the Detection of

Pharmacistz, Physicians, D]‘élérgiﬁlﬁ and Manufacturing Chemis
ition, entirely rewritten and much enl

Medical Students. Third

mpurities and Adulterations. For the use of

and Pharmacentical and
In one very

handsome octavo volume of 621 pages, with 179 illustrations. Cloth, $4.25.

We congratulate the author on the appearance
of the third edition of this work, published for the
first time in thiscountry also. It iz admirable and
the information it undertakes to supply is both
extensive and trustworthy. The selection of pro-
cesses for determining the purity of the substan-

eas of which it treats is excellent and the deserip- |

| ion of them singularly explicit. Moreover, it 18

exceptionally free from typographical errora. 'We
have no hesitation in recommending it to those
who are engaged either in the manufacture or the
testing of medieinal chemicals,—London Pharma-
centical Journal and Transactions, 1883

CLOWES, FRANK, D. Sc., London,
Benior Science-Master ai the High Schoel, Neaccastle-under-Lyme, ele,
An Elementary Treatise on Practical Chemistry and Qualitative

Inorganic Analysis.

Specially adapted for use in the Laboratories of Schools and

Colleges and by Beginners. Third American from the fourth and revised English edition.
In one very handsome royal 12mo. volume of about 400 pages, with about 50 illustrations.

Cloth, $2.50. In a few days.

The style iz clear, the language terse and vigor- | and text boole.—Medten! Fecord, July 18, 1885

ong. Beginning with a list of apparatiis necessary
for chemieal work, he gradually unfolds the sub-
ect from its simpler to its more complex divisions.
t is the most readable book of the Kind we have
ivet seem, and is without doubt a systematlic,
L

telligible and fully equipped laboratory guide |

We may simply repeat the favorable opinion

which we expressed alter the examination of the

previons edition of this worle. It is practieal in its
alms, and acearate and coneise in its statementa.
—Ameérican Journal of Pharmacy, August, 1885,

RALFE, CHARLES H., M.

Asgistant Physician af the Lomdon Hospital.
Cliniecal Chemistry.
illustrations, Limp cloth, red edges, $1.50.
This is one of the most instructive little works
that we have met with in a long time. ‘The author
iz o physician and ﬁhya!-ﬂicg_lﬁt.. az well as a chem-
ist, coneequently the book is nngualifiedly prac-
tical, telling the physician just what he ought to
know, of the applications of chemistry in medi-

-D-l-_p -F! Igi Ui P-_g

In one pocket-size 12mo. volume of 314 pages, with 16

See Students' Seriez of Manuals, page 3.
cine. Dr. Ralfe is thoroughly acquainted with the
Iatest contributions to his science, and it i= quite
refreshing to find the subject dealt with so clearly
and simply, vet in such evident harmony with the
modern  sclentific methods and spirit.—Medical
Reeard, February 2, 1834,

CLASSEN, ALEXANDER,

Professor in the Royal Folytechnic Sehool, Aiz-la-Chapelle. 2
Elementary Quantitative Analysis. Translated, with notes and additions, :I
Epcar I, Surrs, Ph. I, Assistant Professor of Chemistry in the Towne Scientific

University of Penna.

It is probably the best manual of an elementary |
nature extant insomuch as its methods are the |

best® It teaches by examples, commencing with

single determinations, followed by separations, |

In one 12mo. volume of 324 pages, with 36 illust. Cloth, $2.00.

and then advancing to the analyzis of minerals and
such products ps are met with in applied chemis-
try. It is an indispensable book sindents in
chemistry.— Boston Journal of Chemistry, Oct. 1878.

GREENE, WILLIAM H., M. D.,
Demomutrator of Chemistry in the Medical Department of the University of Peansylvania,

A Mannal of Medical Chemistry.

For the use of Students. Based upon Bow-

man's Medical Chemistry. In one 12mo. volume of 310 pages, with 74 illus. Cloth, $1.75.

Itis a concize manual of three hundred pages,
giving an excellént summary of the best methods

of analyzing the liquids and solids of the body, both
[nrihéiati%niim&qufthair normal eonstituents and |

the recognition of compounds dus to pathological
eomditions, The detection of poisons is treated
with sufficient fulness for the p of thesto-
dent or practitioner.—HBoston Ji, of Chem., June, "80.
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BRUNTON, T. LAUDER, M.D., D.Sc., F.R.S., F.R.C.P.,
Lecturer on Materin Mediea and Therapeutics af St. Bartholomer's Hospita!, London, ete.

A Text-book of Pharmacology, Therapeutics and Materia Medica;
Including the Pharmacy, the Physiological Action and the Therapeutical Uses of Drugs.
In one handsome octavo volume of about 1000 pages, with 188 illustrations. Cloth, $5.50;
leather, $6.50. TIn press.

It is with peculiar pleasure that the early appearance of thiq long expected work is
announced by the publishers, Written by the foremost authority on its subject in Eng-
land, it forms a compendious treatize on materia medica, pharmacology, pharmaey, and
the practical use of medicines in the treatment of disease. Space has been devoted to the
fundamental sciences of chemistry, physiology and pathology, wherever it seemed necessary
to elucidate the proper subject-matjer of the book. A general index, an index of diseases
and remedies, and an index of bibliography close a volume which will undoubtedly be of
the highest value to the student, practitioner and pharmacist.

1t is a seientific treatize worthy to be ranked with | compiled that a reference to any special point is
the highest productions in phwinlﬁg}, either in | at onee obtainable. Dr. Brunton is never satisfiad
our own or any other language. Everything is | with vague generalities, but gives clear and pre-
practical, the dry, bard facta of physiclogy being | eise directions for preseribing the various drugs
preazed into service and applied to the treatment | and preparations. We congratulate students on
of the commonest complaints, The information | being at last placed in possession of a scientific

is so systematically arranged that it is available | treatise of enormous practical importance —The
for immediate use. The index iz so carefully | Lancet, June 27, 15835

PARRISH, EDWARD,
Late Frofessor of the Theory and Practice of Pharmaey in the Philadelphia College of Pharmacy.
A Treatise on Pharmacy : designed as a Text-book for the Student, and as a
Guide for the Physician and Pharmaceutist. With many Formule and Prescriptions.
Fifth edition, thoroughly revised, by THoMAs 8. WiecAaxp, Ph.G. In one handscme
octavo volume of IGQE pages, with 256 illustrations, Cloth, $5; leather, §6.

No thoroughgoing pharmacist will fail to possess | Each ?ugﬂ bears evidenee of the care bestowed
himself of so useful & guide to practice, and no | npon it, and eonveys valuable information from
physician who pmpa;:y estimates the value of an | the rich store of the editor's experience. In fact,
accurate knowledge of the remedial agents em- | all that relates to practical pharmacy—apparatus
ployed by him in daily practice, so far as their | processes and dispensing—has been arranged an

miscibility, compatibility and mosteffective meth- | described with clearness in it: various aspects, so
oda of eombination are concerned, can afford to | as to afford aid and advice alike to the studentand
leave this worlk out of the list of their works of | to the practical pharmacizt. The work is jodi-
reforence. The country practitioner, who must | eionsly illustrated with good woodeuts—American
always be in & measure his own pharmacist, will | Jouraa!f of Pharmacy, Janu

1884,
find it indispensable.—Louisville Medical News, There is nothing to equsl Parrish's Pharmacy

March 20, 1854, iIn this or any other language.—London Pharma-
This well-known work presents itself now based | ceutical Journal,
apon the recently revised new Pharmacopmia.

HERMANN, Dr. L.,
Professor of Physiology in the University of Zurich,
Experimental Pharmacology. . A Handbook of Methods for Determining the
Physiological Actions of Drugs, Translated, with the Author's permission, and with
extensive additions, by Rogert Meave Syura, M. D., Demonstrator of Physiology in the

University of Pennsylvania. In one handsome 12mo. volume of 199 pages, with 32
illustrations. Cloth, $1.50.

MAISCH, JOHN M., Phar. D.
2 £ k.
FProfessor of Materia Meodica and Botany in the Philadelphia College of FPharmaecy.

A Manual of Organic Materia Medica; Being a Guide to Materia Medica of
the V egetable and Animal Kingdoms. For the use of Students, Druggists, Pharmacists
and Physicians. New (second) edition. In one handsome royal 12mo. volume of 550
pages, with 242 illustrations. Cloth, $3.00.  Just ready.

This work contains the substance,—the practical | excellent, being very true to nature, and are alone
“kernel of the nut" picked out, so that the stu- | worth the prieeof the book to the student. To the
dent has no superfluous labor. He can confidently | practical physician and pharmacist it is o valuable
accept what this work places before him, without | work for handy reference and for keeping fresh
any fear that the ﬁi!i— of the matter is not in it. | in the memory the knowledge of materia medica
Another merit is that the drugs are placed before | and botany already acquiréd. We can and do
him in gnch a manner as to nim[-HIJ;' very much | heartily recommend it.—Medical and Surgical Re

the study of them, enabling the mind to grasp | porter, Feb, 14, 1585,
them more readily. The illustrations are most |

BRUCE, J. MITCHELL, M. D., F.R. C. P.,
FPhysician and Lesturer on Materia Medica and Therapeutics at Charing Cross Hosputal, London.
Materia Medica and Therapeutics. An Introduction to Rational Treat-
ment. In one pocket-size 12mo. volume of 555 pages. Limp cloth, $1.50. Just ready.
Bee Students’ Series of Manuals, page 3.

GRIFFITH, ROBERT EGLESFIELD, M. D.

A Universal Formulary, containing the Methods of Preparing and Adminis-
tering Officinal and other Medicines. The whole adapted to Physicians and Pharmaceut-
ists. Third edition, thcruughlf revised, with numerous additions, by Joux M. Maisc,
Phar. D., Professor of Materia Medica and Botany in the Philadelphia College of Pharmacy.
In one octavo volume of 775 pages, with 38 illustrations. Cloth, $4.50; leather, $5.50.
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STILLE, A., M. D., LL. D., & MAISCH, J. M., Phar. D.,

Professor Emeritus of the Theoryand Prac .f'l‘%fﬂ_lf Mat. Mad. and Botany in Phila.
tice of Medicine and of Clinical Medicine ol ?a of Pharmacy, See'y to the Ameri=
in the Umiversily of naylvania, ean Pharmaceutioal Association,

The National Dispensatory: Containing the Natural History, Chemistry, Phar-
macy, Actions and Uses of Medicines, including those recognized in the Pharmacopeias of
the United States, Great Britain and Germany, with numerous references to the French
Codex. Third edition, thoroughly revised and greatly enlarged. In one magnificent
imperial octavo volume of 1767 pages, with 311 fine engravings  Cloth, ﬁ.Eﬁ’i
leather, $3.00; half Russia, open back, $9.00. With Denison’s * Ready Reference Index
$1.00 in addition to price in any of above styles of binding. Just ready.

In the present revision the authors have labored incessantly with the view of making
the third edition of T NaTioNAL DispExsATORY an even more complete re
tative of the pharmaceutical and therapentic science of 1384 than its first edition was of
that of 1879. For this, ample material has been afforded not only by the new United
States Pharmacopezia, but by those of Germany and France, which have recently ap
and have been incorporated in the Dispensatory, together with a large number of new non-
officinal remedies. It is thus rendered the representative of the most advanced state of
American, English, French and German pharmacology and therapeutics. The vast amount
of new and important material thus introduced may be gathered from the fact that the
additions to this edition amount in themselves to the matter of an ordinary full-sized octavo
volume, rendering the work larger by twenty-five per cent. than the last edition. The
Therapeutic Index (a feature peculiar to this work), so suggestive and convenient to the

ractitioner, contains 1600 more references than the last edition—the General Index

700 more, making the total number of references 22,300, while the list of illustrations
has been increased by 80. Every effort has been made to ai:revenl undue enlargement of
the volume by having in it nothing that could be rded as superfluous, yet eare has
been taken that nothing should be omitted which a pharmacist or physician could expect
to find in it.

The appearance of the work has been delayed by nearly a year in consequence of the
determination of the authors that it should attain as pear an approach to absolute ac-
curacy as is humanly possible. With this view an elaborate and laborions series of
examinations and tests have been made to verify or correct the statements of the Pharma-
copeeia, and very numerous corrections have been found necessary. 1t has thus been ren-
dered indispensable to all who consult the Pharmacopoeia.

The work is therefore presented in the full expectation that it will maintain the

sition universally accorded to it as the standard authority in all mntlersrrerta.i.ning to
its subject, as registering the furthest advance of the science of the day, and as embody-
ing in a shape for convenient reference the recorded results of human experience in the
laboratory, in the dispensing room, and at the bed-gide.

Comprehenzive in scope, vast in design and | up to date. The work has been very well done, a
gplendid in exeention, The Haliﬂuﬂl Dispensatory | large number of extra-pharmacoprial remedies

may be justly regarded s the most important work
of 12 kind extant.—Lowisville Meadica! News, Dac,
6, 1854,

We have much pleasure in recording the appear-
ance of & third edition of this exceliont work of
reference, It is an admirable abstract of all that
relates to chemistry, pharmaey, materis medicn, |
pharmacology and therapeutics, It may be re-

rided as embodying the Pharmacopoeias of the
civilized nations of the world, all being bronght

having been added to those mentioned in previons
editions.—London Lancet, Nov, 22, 1884,

Its completensss as tosubjects, the comprahen-
siveness of its deseriptive language, the thorough-
ness of the treatment of the topics, its brevity not
sacrificing the desirable features of information
for which such a work iz needed, make this vol-
ume a marvel of excellence.—Phormaceutical Bo-
eord, Ang. 15, 1854,

FARQOUHARSON, ROBERT, M. D.,
Lecturer on Materia Medien af 5f. Mary's Hospital Medieal Sehool.
A Guide to Therapeutics and Materia Medica. Third American edition,
specially revised by the Author. Enlarged and adapted to the U. 8. Pharmacopeia
Fraxg Woopsury, M.D. Inone handsome 12mo. volume of 524 pages. Cloth, $2.35.

Dir. Farquharson's Therapoutics i= constructed |
upon s plan which brings before the reader all the
essentinl points with reference to the properties of
drugs. 1t impresses thess npon him in sueh s way
fas to enable him to take a cléar view of the actions
of medicines and the disordered conditions in
which they must prove nseful. The double-ool-

STILLE, ALFRED, M. D.,

umned pages—one side eonteining the recognized
physislogical action of the medicine, and the other

the disense in which observers (who are 1 nl-
ways mentioned) have obiained from it ri=
sults—make a very good arrangément. & BAr

ehapter containing rules for prescribing is exesl
lent.—Canada Med. and Surg. Journal, Dee, 1883,

Y. 1.

Profeszsor of Theory and Practies of Med, and of Clinieal Med, in the Univ. of Penna.

Therapeutics and Materia Medica. A Systematic Treatise on the Action and
Tses of Medicinal Agents, including their Description and History. Fourth edition,

revised and enlarged

. In two large and handsome octavo volumes, containing 1936

Cloth, $10.00; leather, $12.00; very handsome hali Tussia, raized bands, $13.00.

We can hardly admit that it has a rival in the
multitude of itz eitations and the fulness of its
research into clinieal histories, and wamust assign |
it & place in the physician’s library; not, indeed,
asfu ifreprﬂienllngthepremtslale of knowledge !

in pharmacodynamics, but as by far the most come
plete treatise upon the clinieal and g;ld‘uml side
of the question,—Hoston Medieal and Surgicol Jowrs
nal, Nov, §, 1874

e A

2 e won Bl e —— il ol et il il



Lea Broreers & Co.'s PusLications—Pathol., Histol. 13
COATS, JOSEPH, M. D., F. F. P. 8.,

FPathologist fo the Glosgoe Weatern fofirmary.
A Treatise on Pat.hnlngg. In one very handsome octavo volume of 829 pages,
with 339 beautiful illustrations. Cloth, $5.50; leather, $6.50.
The work bafore us treats the subject of Path- | condition effected in structinres by disease, and
more extensively than it is usually treated | points out the characteristics of various rnorbid
in similar works, Medical students as well as | agencies, sothat they can be easily recognized. But,
physicians, who desire a work for study or refer- | not limited to morbid anatomy,it explains fully how
ence, that treats the subjects in the various de- | the funetions of organs are disturbed by abnormal
partments in & very thorongh manner, butwithout | eonditions. There is nothing lrelnnq,-mg to if= de-
prolizity, will certainly give this one the prefer- | partmentof medicine thal is notas fully elneidated
ence to any with which we are soquainted. It sets A= nuﬁr&um knowledge will admit.— Cincinnati
h the most recent discoveries, exhibits, in an | Med News, Qct. 1853,
interesting manner, the changes from a normal |

GREEN, T. HENRY, M. D,
Lecturer an Pathology and Morbid dnatomy af Charing-Cross Hospital Medical School, London,

Pathology and Morbid Anatomy. Fifth American from the sixth revised
and enlarged English edition. In one very handsome octavo volume of 452 pages, with
150 fine engravings. Cloth, $2.50.

The fact that thiz well-known treatise has so | No work in the English language is so admirab
rapidly reached iis sixih edition is pstrong evi- | adapted to the wants of the stodent and practi-
dence of popularity. The anthor is to be eon- tioner asthiz, and we wonld recommend it most
; tulated n the thoronghness with whieh he earnestly to every one.— Nasghville Journal of Medi-
Iﬂprﬂrﬁﬂ! this work. Tt = thoroughly abreast | cing and Surgery, Nov. 1834
with all the most recent advances in pathology. |

SESRET A -

WOODHEAD, G. SIMS, M. D., F. R. C. P. E.,
Demenstrator of Pathology in the Universily of Edinburgh.
Practical Pathology. A Mannal for Students and Practitioners. In one beau-
tiful octavo volume of 497 pages, with 136 exquisitely colored illustrations.  Cloth, $6.00.

It forma & real gunide for the student and practi- | The anthor merits all praize for having produced
tloner who is thoroughly In earnest in his en- | a valuable work.—Medien! Record, May 31, 1834,
deavor to gee for himsalf and do for himself. To | It is manifestly the product of one who has him-
the laboratory =tudent iv will be a helpfol com- | self travelled over the whaole field and who isskilled

jon, and all those who may wish to familiarize | not III-BI"EH:’ in the art of hiztology, but in the ohser-

selves with modern methods of examining | vation and interpretation of morbid changes. The

morbid tissues are strongly urged to provide | work is sure to command a wide circalation. It

themselves with this manual, he nomerous | should do much te encourage the pursuait of path-

drawings are not fancied pictures, or merely | ology, sinee such Mvnnlgﬁ_ﬁsin hiztological study

!ﬁhumuﬁc diagrams, but they represent faithfully | have never before been offered.—The Lancet, Jan.
e actual images seen under the microscope. | 5, 3

SCHAFER, EDWARD A., F. R. 8.,
Assistant Professor of Physiology in University College, London,
The Essentials of Histology. In one octavo volume of 246 pages, with
281 illustrations. Cloth, §2.25. Shortly.

CORNIL, V., and RANVIER, L.,
Praf. in the Faculty of Med. of Paria. Prof. in the College of France.
A Manual of Pathological Histology. Translated, with notes and additions,
H‘ E. 0. SnargespreARrE, M, Ef Pathologist and Ophthalmic Surgeon to Philadelphia
ospital, and by J. Hesry C. SiMes, M.lgl.}

., Demonstrator of Pathological Histology in
t niversity of Pennsylvania. In one very handsome octavo volume of 800 pages, with
360 illustrations. Cloth, $5.50 ; leather, $6.50; half Russia, raised bands, §7.

KLEIN, E., M. D., F. R. 8.,

Joint Lecturer on General Anat. and Phys. in the Med. School of St. Bartholomew's Hosp., London.

_ Elements of Histology. Inone pocket-size 12Zmo. volume of 360 pages, with 181
illus, Limp cloth, red edges, g{ﬁﬂ. See Students’ Series of Manuals, page 3.

Although an elementary work, it is by no means | The illnstrations are numerons and exeellent. 'Wa
superficial or incomplete, for the author presents | commend Dr. Kiein's Elements most heartily to
in concise language nearly all the fmodamental facts | the student.—Medical Reeord, Dec. 1, 1883,
regarding the microscopic structure of tissues.

PEPPER, A. J., M. B., M. §., F. R. C. 8.,
Surgeon and Lecturer at St. Alary's Hospital, London,

Surgical Pnthnlf:‘gf. In one pocket-size 12mo. volume of 511 pages, with 81
illustrations. Limp cloth, red edges, $2.00, See Studants’ Series of Manuals, page 3.
It is not protentions, but it will serve excocd- | illustrated. The student will find in it nothing
ingly well a= a book of reference. It embodies a | that is unnecessary, The list of subjects covers
deal of maiter, extending over tha whole | the whole range of surgery. The boo .-mipﬂllenl
old of surgical pathology. 1is form i{s practical, | very manifest want and shoald mest with soe-
language is clear, and the information set | cess—Now Vork Medical Journal, May 31, 1864
forth is wﬂll-n.rungn:l. wellindexed and well-

ECHAFER'E PRACTICAL HISTOLOGY. In one l 0GY. Translated by Josern Lemoy, M DL In ome
handsome royal 12mo. volume of 308 pages, with | volume, very large imperial quarto, with 32
40 fllustrations, copper-plate fignres, plain and co and des-

GLUGES ATLAS OF PATHOLOGICAL HISTOL- | crptive letter-press, Cloth, §.00
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FLINT, AUSTIN, M. D.,

Prof. of the Principles and Practics of Med. and of Clin. Med. in Bellevus Hospital Medical Collage, N. T

A Treatise on the Principles and Practice of Medicine. Designed for
the use of Students and Practitioners of Medicine. With an Appendix on the Researches
of Koch,and their bearing on the Etiology, Pathology, Diagnosis and Treatment of
Phthisis. Fifth edition, revised and largely rewritten In one large and closely-printed
octavo volume of 1160 pages. Cloth, $5.50; leather, $6.50 ; half Russia, #7

Koch's discovery of the bacillus of tubercle gives promise of being the greatest
boon ever conferred by science on humanity, surpassing even vaecination in its benefits to
mnnkiurll. Indf.he aplfndix to his T;‘:'rkr Pmﬁzsmi-:' Flint deals Eiﬂli tlmdwhjwt from a

ractical standpoint, discussing its bear on the etiolo 101 iagnosis, prog-
Eﬂai.s and lrent.lgmﬁntt?ul' pulmn:rnugr_\r phthiﬂij;.lEEThun enlargedgglg comp et:a.‘l, this atl'andud
work will be more than ever a necessity to the physician who duly appreciates the re-
gponsibility of his calling.

A well-known writer and lectarer on medicine |  This work is =0 widely known and a8
recently expressed an opinfon, in the highest de- | the best American text-book of the oe of

ea complimentary of the ad‘mimhle treatizo of | medicine that it would seem hardly worth while to
E-. Flint, and in eulogizing it, he deseribed it ae- | give this, the fifth edition, anything more than &
curately as “readable and reliable.” No text-book | passing notice. But even the most Cursory exami-
is more calculated to enchain the intercst of the | nation shows that it 191 practically, much more
student, and none better claszifies the multitudi- | than a revised edition: it 18, in fac her & new
nous subjects included in it. It has already #o far | work throughout,  This treatise will undoubtedly
won its way in England, that no inconsiderable | continue to hold the first place in the
number of men us=e it alone in the study of pure | of American physicians and studonts. No one of
medicine; and we ean say of it that it is in every | our medical writers approaches Professor Flint in
way adapied to serve, not only as a complete guida, | elearness of diction, breadth of view, and, what we
but also as an ample instructor in the seience and | regard of transeendent im wirtance, rational esti-
practice of medicine. The style of Dr. Flint is | mate of the value of remedial agents. It is thor-
always polished and engaging. The work abounds | oughly proctical, t.h&mﬁ:r-al].:rc_-eml_nanﬂy the book
in perspienons explanation, and is a most valuable | for American readers.—SY. Louis Clin. Ree., Mar."81.
text-book of medicine.— London Medical News. |

HARTSHORNE, HENREY, M. D., LL. D.,

Lately Professor of Hygiens in the University of Pennsyleania.

Essentials of the Principles and Practice of Medicine. A Handbook
for Students and Practitioners, Fifth edition, thoroughly revised and rewritten. In one
roval 12mo. volume of 669 pages, with 144 illustrations. Cloth, $2.75; half bound, $3.00,

Within the compass of 600 pages it treats of the | this one; and probably not one writer in our day
history of medicine uum?ﬁ athology. gunnmli had & better orpnrtunﬁy than Dr. Harishorne for
symptomatology and ivaical dingnosis ['fncluding condensing all the views of eminent practitioners
laryngoscope, ap"hthnfmna:a , ote), general ther- | into a 12mo. The numerous illostrations will be
apeutics, nosology, and = pathology and prac- | very useful to students especially. ‘These essen-

a¢. There is a wonderful amount of information tials, as the name suggests, are not intended to
contained in this work, and it i3 one of the best | superszede the text-books of Flint and Bartholow,
of itg kind that we have seen—Glazgow Medical | but they are the most valuable in the
Journal, Nov. 1882, means to see at i glance the whole literatore of any

An indispensable book. Nowork ever exhibited | disease, and the moat valuable treatment.—Chicago
s better average of actual practical treatment than | Medical Journal and Erxaminer, April, 1852

—_—

—r

BRISTOWE, JOHN SYER, M. D., F. R. C. P.,

Physician and Joint Lecturer on Medicine af St Thomas® Hogpnital,

A Treatise on the Practice of Medicine. Second American edition, revised
by the Author. Edited, with additions, by James H, Hurcaixsox, M.D., physician to the
Pennsylvania Hospital. In one handsome octavo volume of 1085 pages, with illustrations.
Cloth, $5.00; leather, $6.00; very handsome half Russia, raised bands, $6.50.

The reader will find every conceivable subject | are a.pgrupﬂa.m and practical, and greatly add to
connectad with the practice of medicine ably pre- | its usefulness to American readers.—Su Med-

sented, in a style at onee clear, interesting and | ical and Surgical Jowrnal, Mareh, 1880,
concise. The additions made by Dr. Hutchinson

WATSON, SIE THOMAS, M. D.,
Late Physician in Ordinary to the Queen,

Lectures on the Principles and Practice of Physic. A new American
from the fifth English edition. ited, with additions, and 190 illustrations, by HENRY
Harrsnorxg, A. M, M. D, late Professor of Hygiene in the Unimra.i'rg'uof Penunsylvania.
In two large octavo volumes of 1340 pages. Glutﬁt $9.00; leather, $11.00.

LECTURES ON THE STUDY OF FEVER. By | A TREATISE ON FEVER. l:g*ltnnm . Livoxa,
A. Hvosow, M. D, M. R I A. In one octave | K. C. €. Inone svo vol. of 354 pp. Cloth, §2.25.
volume of 208 pages. Cloth, $2.50. LA ROCHE ON YELLOW FEVER, considered in

STOEKES' LECTURES ON FEVER. Edited by| its Historical, Pathological, iological and
John Willinm Moore, M. D, F. K. Q. C. P. In Therapenutical Relations. In two large and hand-
one cetavo yolome of 280 pages.  Cloth, $2.00, some octavo volumes of 1468 pp.  Cloth, §7.00.

A CENTURY OF AMERICAN MEDICINE, 1776—18786. By Drs. E. H. Crazss, H. J.
BroeLow, 8. I, Grosg, T, G. Twomag, and J, 8. Biuixgs. In one 12mo. 'm]um,; of 370 pages, Cloth, §2.26.



Lea Broreers & Co.'s PuBLicATIONS—Systems of Med. 15

For Sale by Subscription Only.

A System of Practical Medicine.

BY AMERICAN AUTHORS.
Epitep ey WILLIAM PEPPER, M. D., LL. D.,

PROVOST AND PROFESSOR OF THE THEORY AND PRACTICE OF MEDICINE AND OF
CLINICAL MEDICINE IN THE UNIVERSITY OF FENNSYLVANIA,

Assisted by Lovis Stark, M. D, Clinical Professor of the Diseases of Children in the
Hospital of the University of Pennsylvania,

In five imperial octavo volumes, containing aboul 1100 each, with dlustrations. Price
volume, cloth, $5; leather, éﬁ; half Russia, raised bands and open back, $7.  Volume
(Greneral Patﬁﬂlog;r, Banitary Science and General Diseases) containg 1094 pages,
with 24 illustrations and is just ready. Volume II. (General Diseases [con-
tinued] and Diseases of the Digestive System) containz 1312 pages,
with 27 ilustrations, and iz just ready. Volume I (Diseases of
. the Eespiratory, Circulatory and {Immampnietic Systems)
containing about 1050 pages, will be ready Oelober 1st,
and the subsequent volumes al intervals of four

months thereafier.

The publishers feel pardonable pride in announcing this magnificent work. For
three years it has been in active preparation, and it is now in a sufficient state of forward-
ness to justify them in calling the attention of the profession to it as the work in which
for the first time American medicine is thoroughly represented by its worthiest
teachers, and presented in the full development of the practical utility which is its

éminent characteristic. The most able men—ifrom the East and the West, from the

orth and the South, from all the prominent centres of education, and from all the

hospitals which afford special opportunities of study and practice—have united in
generous rivalry to bring together this vast aggregate of specialized experience,

The distinguished editor has so apportioned the work that each author has had
assi to him the subject which he is peculiarly fitted to discuss, and in which his views
will be accepted as the latest expression of scientific and practical knowledge. The
practitioner willstherefore find these volumes a complete, authoritative and unfailing work
of reference, to which he may at all times turn with full certainty of finding what he needs
im its most recent aspect, whether he seeks information on the general principles of medi-
cine, or minute guidance in the treatment of special disease. So wide is the scope of the
work that, with the exception of midwifery and matters strictly surgical, it embraces the
whole domain of medicine, including the departments for which the physician is accustomed
to rely on special treatises, such as diseases of women and children, of the genito-urinary

of the skin, of the nerves, hygiene and sanitary science, and medical ophthalmology
otology. Moreover, authors have inserted the formulas which they have found most
efficient in the treatment of the various affections. It may thus be truly regarded as a
CompLETE LisRARY OF PrAcTICAL MEDICINE, and the general practitioner possessing it
may feel secure that he will require litile else in the daily round of professional duties,

In spite of every effort to condense the vast amount of practical information fur-
nished, it has been impossible to present it in less than 5 large octavoe volumes, containing
about 5500 beantifully printed pages, and embodying the matter of about 15 ordinary
octavos. Illustrations are introduced wherever they serve to elucidate the text.

As material for the work is substantially complete in the hands of the editor, the pro-
fession may confidently await the appearance of the remaining volumes upon the dates
above specified. A detailed prospectus of the work will be sent to any address on appli-
cation to the publishers.

Itisa !ufga undertaking, but quite justifiable in | this eonntry as authorities on the particular topica
the ease of & progressive nation like the United | on which they deal, whilst tha others show by the
Btates. At any rate, if we may jud of future | way they have handled their subjects that they
yolumes from the l’l’mtjl it will be jusfified by the | are fully equal to the task they had undertalken.
result. Wao have nothing but praise to tow | *= * = § work which we cannot doubt will make
upon the work. The articles are the work of | a lasting reputation for itself.—Fondon Medieal
writers, many of whom are already recognized in | Tintes and Gazette, May 9, 1885,

REYNOLDS, J. RUSSELL, M. D.,

Professor of the Principles and Practice of Medicine in Universidy College, London,
A System of Medicine. With notes and additions by Hexry HarrsnoRNE,
A. M., M. D, late Professor of Hygiene in the University of Pennsylvania. In three
and handsome octavo volumes, containing 3056 double-columned pages, with 317 illustra-
tions. Price per volume, cloth, $5.00; sheep, $6.00; very handsome half Russia, raised bands,
$6.50. Per set, cloth, $15; leather, $18; half Russia, $19.50. Sold only by subseription.
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TILLE, ALFRED, M. D., LL. D.,

Professor Emoritus of the Theory and Practics of Med, and of Clinical Med, in the Unip, of Penna,
Cholera: Its Origin, History, Causation, Symptoms, Lesions, Prevention and Treat-
ment. In one handsome 12mo. volume of 163 pages, with a chart. Cloth, $1.25. Juat 5
The threatened importation of cholera into the country renders peculiarly timely
this work of an authority upon the subject so eminent as Professor Stillé. The history
of previous epidemics, their modes of propagation, the wvast recent additions to our
knowledge of the causation, prevention and treatment of the disease, all have been handled
so skilfully as to present with brevity the information which every practitioner should
possess in advance of a visitation.
This timpﬁ,v little work is full of the learning | for a rational system. Altogether, the monograph
and good judgment which marka all that comes | is one that will have an excellent influcnce on
from the pen of 1tz distingnished author.  What |;rﬂ:l'rlﬂ.‘-l1mml mind.—Medical and Surgical Reporier,

he has to say on treatment is characterized by | August 1, 1885, q.
his usual caution and his well-known preference

FLINT, AUSTIN, M. D.

Clinical Medicine. A Systematic Treatise on the Dingnosis and Treatment of
Diseases. Designed for Students and Practitioners of Medicine. In one large and hand-
some octavo volume of 799 pages. Cloth, $4.50; leather, $5.50; half Russia, $6.00.

It is here that the =kill and learning of the great | =istently with bravity and clearness, the different
clinician are dizplayed. He has given ns a store- | subjects and their several parts recelving the
houze of medical knowledge, excellent for the stu- | attention which, relatively to their importance,
dent, convenient for the practitioner, the result of | medical opinion claims for them, iz still more diffi-
i Innﬁ life of the most faithifol elinical work, col- | enlt. This task, we feel bound to say, has been
lected by an energy as vigilant and systematic as | executed with more than d'pu.rlinl BUCCEEs Dr.
untiring, and wm.-itﬂuer] by a judgrment nolesaclear | Flint, whose name is already familiar to students
than his observation 12 close,—Arehives of Medicing, | of advanced medicine in this country as that of
Dies, 1870, the author of two works of great merit on special

To give anadequate and nzeful eonspectus of the | subjects, and of numerous papers exhibiting much
extensive ield of modern elinical medicine is atask originality and extensive research.—7T ke
of no ordinary difficulty; but toaceamplish this con- Journaf, Dee, 1879,

"By the Same Author.

Essays on Conservative Medicine and Kindred Topics. Inone very hand-
some royal 12mo. volume of 210 pages. Cloth, $1.38.

BROADBENT, W. H., M. D., F. R. C. P.,

Physician to and Leefurer on Medicing at St Mary's Hospilal.
The Pulse. Inone 1Zmo. volume. See Series of Clinical Manualspage 3.

SCHREIBER, DR. JOSEPH.

A Manual of Treatment by Massaﬁe and Methodical Musecle Ex-
ercise. Translated by Warter MexpeLson, M. I, of New York., In one handsome
octavo volume of about 300 pages, with about 125 fine engravings. Preparing.

FINLAYSON, JAMES, M. D., Editor,
Physicuan and Lecturer on Clinical Medicine in the Glasgow Western Infirmary, efe.

Clinical Diagnosis. A Handbook for Students and Practitioners of Medicine.
With (.:Im}'ntura by *rof, Gairdner on the Physiognomy of Disease; Prof. Stephens on
Diseases of the Female Organs: Dr. Robertson on Insanity; Dr. Gemmell on Physical
Diagnosis: Dr. Coats on Laryngoscopy and Post-Mortem Examinations, and by the Editor
on Case-taking, Family History and Symptoms of Disorder in the Various Systems. In
one handsome 12mo. volume of 546 pages, with 85 illustrations. Cloth, $2.65.

FENWICK, SAMUEL, M. D.,
Assistant Plyswian fo the London Hospuial,
The Student’s Guide to Medical Diagnosis. From the third revised and

enlarged English edition. In cme very handsome royal 12mo. volume of 328 pages, with
87 illustrations on wood. Cloth, $2.25,

TANNER, THOMAS HAWKES, M. D.

A Manual of Clinical Medicine and Physical Diagnosis. Third American
from the second London edition. Revised and enlarged by TiLsury Fox, M. D.
In one small 12mo, volume of 362 pages, with illustrations, Cloth, $1.50.

FOTHERGILL, J. M., M. D., Edin., M. R. C. P., Lond.,

Physician to the City of London Hogpital for Disenges of the Chest,

The Practitioner’s Handbook of Treatment; Or, The Principles of Thera-
peutics. New edition, In one octavo volume. Preparing.

STURGES' INTRODUCTION TO THE STUDY | DAVIS' CLINICAL LECTURES ON VARIOIS
OF CLINICAL MEDICINE., Being a Guide to IMPORTANT DISEASES, By N. 8. Dl“tﬁ.
the Investigation of Disease, In one handsome | 3. D, Edited by Frase H. Davis, M. [ Secon
12mo. volurne of 127 pages. Cloth, $1.25. edition. 12mo. 2587 pages. Cloth, $1.75.
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RIEHARDSDN; Bl m’ .M:A-, M‘Dl, LL- D-, F‘I{'S" EH'AG
Feltow of the Roval College of Physicians, London,
Preventive Medicine. In one octavo volume of 720 pages. Cloth, $4; leather,
$5; very handsome half Russia, raised bands, $5.50,

Dr. Richardson has sneceeded in produocing a
work which is slevated in conception, comprelien-
give in scope, seientific in character, systematie in
arrangement, and which is written in a clear, con-
cise and pleasant manner. He evinces the happy
faculty of extracting the pith of what is known on
:hﬁ m I.I'Idtl praalmaln}in.; it !'FII |m:imt. uin!:pla,

ntelligent an t G, 1ere is perha
no uirﬁihlr wurkpr:f-imu for the m,mf‘;“.,.';‘;
that contains such acompleta, reliable and instrue-
tive eollection of data apon the diseases common
to the race, their origina, eanses, and the megsures
for their prevention. 'nFm deseriptions of diseases
are clear, chaste and scholarly ; the discussion of

| the question of disesse is comprehensive, masterl
and fully abreast with the latest and best know
edge on the subject, and the preventi rea
advised are accuraie, B{F-*li.-;! L and reliablo.— Tha
American Journal uf the Medieal Seiences, April, 1884,
This is a book that will surely find a place ontha
table of every pm:%rem.-lirs physician. To the
d“

e Imepsu

madical profession, whose duty i« guite as much to
prevent as= to cure disease, the book will be a boon.
—Baston Medieal and Surqgreal Jowrnal, Mar, &, 1834

The treatise contains a vast amount of solid, valu-
able hygienie information.—Medical and Swrgiond
Reporter, Feh, &1, 1834,

I

- e

BA.RTHOLGIF; RGBERTS’ A.l- Mrj M: D"' LL- _Do’
FPraf. of Materia Madica and General T herapeutics in the Jeferson Med, Cofl, of Phila., te.

Medical Electricity. A Iractical
to Medicine and Surgery. Second edition.
pages, with 109 illustrations. Cloth, $2.50.

The seeond edition of this waork following sa |

soon npon the first wonld in itself appear to be a
sufficiant annonncement; nevertheless, the text
has been so considernbly revized and condensed,
and =0 much enl d by the addition of new mat-
ter, that we cannot [ail to rmng.ll&iu a vast improve-
ment u the former work. The author has pre-
d his work for students and practitioners—for
hose who have never acquainted themselves with
the subject, or, having done so, find that after a
tim @ their Knowledge needs refreshing.  We think
he has accomplished this objeet, The book is not
too voluminous, but is thoroughly practical, sim-
ple, complete and comprehonsible. It is, more-
over, replete with pumerous illustrations of instru-
ments, appliances, ete.—Wadieal Reeord, November

Treatise on the Applications of Electricity
In one very handsome octavo volume of 202

A most excellent work, addressed by a practi-
| tioner to his fellow-practitioners, and therefore
thoroughly practical. The work now before us
has the excepiional merit of clearly pointing out
where the benefits to ba derived from electriciiy
must come. [t containg all and everyvthing that
the practitioner needs in order to underatand in-
telligently the natire and laws of tho uﬁeul. he is
making use of, and for its proper application in
practices. In a condensed, practical m, it pre-
sents to th:{{:ﬁhﬂlnm all that he wonld wish to
remamiser rpﬂruainlg:whﬂlnllhmgmmndiul
electricity, including the results of the latest in-
vestigations. It is the book for the practitioner,
?ﬂ:.:! bﬁumilr ﬁlﬂ:l;ﬁ’mudi e-i.ltlgn roves thab

an res @ profession.—Fhysi-
einn and &u-‘g.ropi"l. Dea. lﬂﬂh{ 3

THE YEAR-BOOK OF TREATMENT.

A Comprehensive and Critical
cine. In one 12mo. volume of 320

This work presents to the
the more important advances ma
Sept. 30, 1

but also a critical estimate of the same by

Review for Practitioners of Medi-
bound in limp cloth, with red edges, $1.25.

grattitmﬁar not only a complete classified account of all
e in the treatment of Disease during the year endin

a competent authority. Eac

department of practice has been fully and concisely treated, and into the consideration of

each subject enter such allusions to recent
treatment.
bution, the references

thological and clinical work as bear directly

As the medical literature of all countries has been placed under contri-
iven throughout the work, together with the se

te indexes of

subjects and authors, will serve as a guide for those who desire to investigate any thera-

peutical topic at greater length.
In a few moments the busy practitioner can re-
fresh his miond as to the principal advanees in
treaiment for o vear past. This kind of work is
Peeuliuly tiEe il at the present time, when current
iterature {8 teeming with innumerable so-called
advances, of which the practitioner has not time
to determine the value. Here he has, collocted
from many sources, s résumé of the theories and
farts which are new, sither antirely or in LI‘J:N'I tha
decision ws to their nuwll{.lv basing made Gy those
who by wide reading and long experience are
fully competent to render such a verdict.—Amieri-

can Jouwrnal of the Medizal Seiences, April, 1825,

It i acomplete account of the more important
advances made in the ireatment of disease. Ex-
treme pains have boen taken to explain clearly in
the fewest ible words the views of each
writer, anid the details ol cach subject. One of
the prlnciple points about the hook i its practical,
¥ﬂ conci=e language. Each editor has well pes
ormed his doty, and we can say with truth thed
it is & volume well worth buying for frequent-nsa,
— Virginia Medieal Monthly, March, 1885,

Semior Physician to and late Lecl. on Prineiples and Practics of Med, af Guy's Hospital, London,

On the Diseases of the Abdomen;

other of the Alimentary Canal, (Esoph
American from third enla and revi

Comprising those of the Stomach, and
Cacum, Intestines and Peritoneum. Second
English edition. In one handsome octave

volume of 554 pages, with illustrations. Cloth, $3.50.

e

PAVY'E TREATISE ON THE FUNCTION OF Il-
GESTION: its Disorders and their Treatment.
From the second London edition.  Inone sctavo

volume of 38 pages. Cloth, §2.00.

CHAMBERS' MANUALOF DIET AND REGIMEN
IN HEALTH AND BICKNESS. In one hand-
some octavo volume of 302 pp.  Cloth, 875

BARLOW'S MANUAL OF THE PRACTICE OF
MEDICINE. With additions by D. F. Coxpix,
M. D 1vol Bvo, pp. 6L Cloth, $2.50,

TODD'S CLINICAL LECTURES ON CERTAIN
ACUTE DISEABFR. In one octave volume of
320 pages. Cloth, §2.50,

HOLLAND'S MEDICAL NOTES AND REFLEQ

I TIONS. 1 vol. 8vo., pp. 463, Cloth, 83.50.

ol
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COHEN,.J, SOLIS, M. D.,
Lecturer on Laryngoscopy and Diseases of the Throat and Chest in the Jefforson Medical College.
Diseases of the Throat and Nasal Passages. A Guide to the Diagnosis and
Treatment of Affections of the Pharynx, (Esophagus, Trachea, Larynx and Nares. Third
edition, thoroughly revised and rewritten, with a large number of new illustrations. In
one very handsome octavo volume., Preparing.

SEILER, CARL, M. D.,
Leeturer on Laryngoseopy in the University of Pennsylvania. -

A Handbook of Diagnosis and Treatment of Diseases of the Throat,
Nose and Naso-Pharynx. Second edition. In one handsome royal 12mo. volume
of 294 pages, with 77 illustrations. Cloth, §1.75.

It i3 one of the best of the practical texi-books | the assentials of diagnosis and treatment in dis-
on this subject with which we are acquainted. The | eases of the throat and nose, The art of laryn
present edition has been increased in size, bt its | cn{?'. the anatomy of the throat and nosa and the
eminently practical character has been main- | pathology of the mucons membrane are discussed
tained. !;Ialij‘ new illustrations have also been | with conciseness and ability. The work is pro-
introduced, a case-record sheet has been added, | fusely illustrated, excels in m eazentinl
and there are a valuable bibliography and @ gl:u:u[ ures, and deserves a4 place in the office of the
index of the whole. For any one who wishes to | practitioner who would inform himself as to the
make himself familiar with the practical manage- | nature, diagnoesis and treatment of a class of dis-
ment of cases of throat and nose disease, the hook | eases almost inseparable from general medical
will be found of great valoe.—XNew York Medical | Emr.:tlce. With advanced stundents the book must

Jowrnal, June 9, 1883, & very popular on account of its condensad style.
The work before us is a concise handbook upon | — Louisville Medical News, June 26, 1883,

BROWNE, LENNOX, F. R. C. 8., Edin.,
Sentior Surgeon fo the Central London Throat and Ear H’Npitﬂ, ele.

The Throat and 1ts Diseases. Second American from the second English edi-
tion, th-:-rouslsly revised. With 100 typical illustrations in colors and 50 wood eng:mdng&
designed and execated by the Author. Inone very handsome imperial octavo volume
about 350 pages. Preparing.

FLINT, AUSTIN, M, D.,
Professor of the Prineiples and Praetice of Medicing in Bellepus Hospital Wedical College, N. ¥,

A Manual of Auscultation and Percussion; Of the Physical Diagnosis of
Diseases of the Lungs and Heart, and of Thoracie Anenrism. Third edition. In one hand-
some royal 12mo. volume of 240 pages. Cloth, $1.63. :

It is safe to say that there is not in the English | the results of his careful study and ample ex-
language, or any other, the equal amount of clear, | periénce in such wise that the yoang will find it tha
exact ana comprebensible information muchh:ﬁ | beat souree of instruction, and the old the most
the physical exploration of the chest, in an ‘equal | plensant means of reviving and complementing

number of wo Professor Flint's langn iz | their knowledge, — American Pracfitioner, June,
précise and simple, conveying without dubiety | 1883,

BY THE SAME 4 UTHOR.

Physical Exploration of the Lungs by Means of Auscultation and
Percussion. Three lectures delivered before the Philadelphia County Medical Society,
1882-83. In one handsome small 12mo. volume of 83 pages. Cloth, $1.00.

A Practical Treatise on the Physical Exploration of the Chest and
the Diagnosis of Discases Affecti the Respiratory Organs. Second and
revised edition. In one handsome octavo volume of 591 pages. Cloth, $4.50.

Phthisis: Its Morbid Anatomy, Etiology, Symptomatic Events and
Complications, Fatality and Prognosis, Treatment and Physical Diag-
ni:islila %énﬂa series of Clinical Studies. In one handsome octavo volume of 442 pages.
Cloth, $3.50.

A Practical Treatise on the Diagnosis, Pathology and Treatment of
Diseases of the Heart. Second revised and enlarged edition. In one octavo volume
of 530 pages, with a plate. Cloth, $4,

GRGSS, .‘5'1- _Di, ..H;D-; LLl__I-}lg-_D;GiLt {-).‘::I:Dﬂ.. LLI_Di Cantab.

A Practical Treatise on Foreign Bodies in the Air-passages. Inone
octavo volume of 452 pages, with 59 illustrations. Cloth, $2.75. ;

FULLER OX DISEASES OF THE LUKGS AND | SMITH OX COXSUMPTION ; its Early and Reme-
AIR-PASSAGES. Their Pathology, Physical Di- | diable Stages. 1 vol. Svo., pp. 253, . BE25,

agnosis, Symploms and Treatment. From the |
second and revised English edition. In ome | “aenor giogh saop O A- 1ol Bra. of 480

petavo voluome of 475 pages. Cloth, §3.50.
2 i | WILLIAMS ON PULMONARY CONBUMPTION;
BLADE ON DIPHTHERIA; ite Naiure and Treat- | ita‘ Nature, Varieties ;nd Treatment. With an

ment, with an account of the Hist of its Pre- analysis of one thousand ecazes to exemplify ita
;E}mfﬁe in various Conntries. Secondand revised dum}l:?in. In one vo. vol. of 308 pp. Cl tg-ﬁ

tion. In one 12mo. vol., pp. 158. Cloth, $1.25. | joNEs' CLINICAL OBSERVATIONS ON FUNC-

WALSHE ON THE DISEASES OF THE HEART ~ TIONAL NERVOUS DISORDERS. Second Am-

ARD GREAT VESSELS. Third American edi- | erican edition. In one handsome octavo volume
tion. Im 1 vol. 8vo., 416 pp.  Cloth, §3.00, | of 340 pages. (loth, 83,25,
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MITCHELL, 8. WEIE, M. D.,
Physician to Orthopedic Hospital and the Infirmary for Diseases of the Nervous System, Phila,, ete.
Lectures on Diseases of the Nervous System; Especially in Women.
Second edition. In one 12mo, volume of 288 pages. Cloth, $1.75. Just ready.

Wa feel sure that the new edition of Dr. Mitch- | women, is one that interests avery practitioner,
ell's admirable lectures will be received on this | and his views on treatment are nally recsivi
side of the Atlantic with more than ordinary at- | general acceptance.—London Medica! " Times a
4ention. His subject, the nervous disorders of | Grazeffe, July 4, 1885,

Teimane

ROSS, JAMES, M.D., F.R.C.P., LL. D.,
Benior Assistant Physician to the Manchester Boyal Infirmary.

A Text-Book on Diseases of the Nervous System. In one handsome
octavo volume of 600 pages, fully illustrated. Shortly. '

HAMILTON, ALLAN McLANE, M. D.,
Attending Physician at the Hospital for Epileptics and Paralyfics, Blackwell's Tsland, N. ¥,

Nervous Diseases; Their Description and Treatment. Second edition, thoroughly
revised and rewritten. In one octavo volume of 598 pages, with 72 illustrations, Cloth, $4.
When the first edition oﬂhiadgood book appeared | characterized this book as the best of its kind in
we gave it onr emphatic endorsement, and the | any la.ngugu. which is a handaome endorsement
resent edition enhances our appreciation of the | from an exalted source. The improvements in the
k and its anthor as a safe guide to students uri pew edition, and the additons to it, will justify its
-clinieal neurclogy. One of the best and most | purchase even by those who ﬂmaesa he old.—

-eritical of English neurological journals, Srain, has | Alisnist and Newrologist, April, 1552,

TURKE, DANIEL HACK, M. D.,
Joint Author of The Manual of Paychologieal Medicine, etc.

Tllustrations of the Influence of the Mind upon the Body in Health
and Disease. igned to elucidate the Action of the Imagination. New edition.
‘Thoronghly revised and rewritten. In one handsome octavo volume of 467 pages, with
two mlocre(i plates.  Cloth, $3.00.

It is impossible to peruse these interesting chap- i method of interpretation. Guided by an enlight-
tars withont being convineed of the author's per- | ened deduoetion, the author has reclaimed for
fect sincerity, impartiality, and thorough mental | science a most interesting domain in psychology,
grasp. D Tuke has exhibited the requisite Frnriuuxiy abandoned to charlatans and empirics,
amount of scientific address on all oceasions, and | This bool, well conceived and well written, must
the more intricate the phenomena the more firmly | commend itself to every thoughtful understand-

he adhered to a physiological and rational | ing.—New York Medical Journal, Beptember 6, 1884,

CLOUSTON, THOMAS 8., M. D., F.R.C.P., L. R.C. 8.,
Lecturer on Mental Diseases in the University of Edinburgh.

Clinical Lectures on Mental Diseases. With an Appendix, containing an
Abstract of the Statutes of the United States and of the Several States and Territories re-
lating to the Custody of the Insane. By Cmarines F. Forsosm, M. D., Assistant Professor

-of Mental Diseases, Medical Department of Harvard University. In one handsome
octavo volume of 541 pa illustrated with eight lithographic plates, four of which
are beautifully colored. Cloth, $4.

The practitioner as well as the sindent will ae- | the general practitioner in guiding him to a di
-eapt the plain, practical teaching of the author as a uu-n.iE and indicating the ‘IE&I’.I‘H.EEEHZ aspeciallya;:-n
forward step I?: the literature of insanity. It is | many obseure and faubl!‘ul cases of mental dis-
refreshing to find a physician of Dr. Clouston’s | ease. To the American reader Dr. Folsom's Ap-
!j:dperil}m:a and hi,Fh reputation giving the bed- | pendiz adds greatly to the value of the work, and
aide notes npon which his experience has been | will make it a desirable addition to every library.
founded and his mature judgment established. | —American FPeychologieal Journal, July, 1834,

Buch clinical observations eannot but be useful to
g™ Dr. Folsom's Abstract may also be obtained separately in one octavo volume of

108 pages. Cloth, $1.50.
SAVAGE, GEORGE H., M. D.,

Lecturer on Mental Diseases af Guy's Hospital, London.

Insanity and Allied Neuroses, Practical and Clinical. In one 12mo. vol-
nme of 531 , with 18 typical illustrations. Cloth, $2.00. Just ready., See Series of
Clinical Manuals, page 5.

As a handbook, a guide to practitioners and stu- | common sense ia everywhere apparent. We re-
dents, the book fulfils an admirable purpose. The | peat that Dr. Savage has written an excellent
many forms of insanity are described with char- | manual for the practitioner aznd swdent.—dm-
acteristic clearness, the illustrative cases are care- | erican Journal of fnsanity, April, 1885,
fully selected, and as regards treatinent, sound

e SR

PLAYFAIR, W. 8., M. D., F. R. C. P.,
The Systematic Treatment of Nerve Prostration and Hysteria. In
one handsome small 12mo. volume of 97 pages. Cloth, $1.00.

Blandford on Insanity and its Treatment: Lectures on the Treatment,
Medical and Legal, of Insane Patients. In one very handsomeé octavo volume.
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GROSS, §S. D., M. D., LL. D., D. C. L. Oxon., LL. D.

Oﬂ Tl-tﬂb .

Emeritus Professor of Surgery in the Jefferson Medieal College of Philadelphia.
A System of Surgery: Pathological, Diagnostie, Therapeutic and Operative.

Sixth edition, thoroughly revised and greatly improved.
Erinted imperial octavo volumes containing

n two large and beautifully-
2352 pages, illustrated by 1623 engravings.

trongly bound in leather, raised bands, $15; half Russia, raised bands, $16.
Dr. Gross' Sysfem of Surgery has long been the | material has been introduced, and altogether the

standard work on that subject for students and
practitioners,— London Lancet, May 10, 1884,

The work as a whole needs no commendation.
Many years ago it earned for itzelf the enviable rep-

| distinguished author has reazon to be st

that he has placed the work fully abreast of the

il state of our knowledge.—Med. Record, Nov. 18, 1852,

His Spstem of Surgery, which, sinee its first edi-

wtation of the leading American work on surgery, | tion in 1856, has been s standard work in this

and it iz =till capable of maintaining that stan
The reason for this need only be mentioned to bo
appréciated. The author has always been calm
and judicions in_his siatements, has d his con-
alusions on mich study and personal experience,
has been able to grasp his s_uﬁeﬂ

trut

rd.  country as well as in America, in *“the whola
| domatn of surgery,” tells how earnest and

labori-

| oung and wize a aurgeon he was, how th Iy
| he appreciated the work done by men in Eer

conntries, and how much he contributed to

fn its entirety, | mote the seience and practice of surgery in his
and, above all, has conscientiously adhered to | own. There has been no man to whom America
b and fact, welghing the evidence, pro and | is 50 mueh indebted in this respect as the Nestor

con, accordingly. A considerable amonnt of new | of surgery.—British Medical Journal, May 10, 1884,

ASHHURST, JOHN, Jr.,, M. D.,

Profegsor of Clinfeal Surgery, Ume. of Penna.,

The Principles and Practice of Surgery. [
In one large and handsome octavo volume of about 1100 pages, with about 575

revised.
fllustrations. Shortly.

. Surgeon to the Episcopal Hospital, Philadelphia,

Fourth edition, enlarged and

GOULD, A. PEARCE, I S., M. B., F. R. C. 8.,

Aspigtant Surgesn to Middlezer Hogpital,

Elements of Surgical Diagnosis.
See Students’ Series of Manuals, page 3.

pages. Cloth, $2.00. vust ready.

In one pocket-size 12mo. volume of 589

The stundent and E_rmth;inu_er will find the | and if practitioners would devote a portion of their

prineipies of surgical
set forth with all nnnecessary verbiage elimi-

iagnosis vary satisfactorily [

lgisure to the study of it, they wounld receive
immense benefit in the way of refreshing their

nated. Every medical student attending lectures | knowledze and hriugiuig- it up to the present state

should have a copy to study during the intervals, | of progroess.— Cincineat

GIBNEY, V. P., M. D.,

Medieal News, Jan., 1885,

Surgean to the Orthopedic Hospital, New York, sfe.
Orthopeedic Surgery. For the use of Practitioners and Students. In one hand-

some octavo volume, profusely illustrated. Preparing.

ROBERTS, JOHN B., A. M., M. D.,

Lecturer on Anatomy and on Operative Surgery of the Philadelphin School of Anatomgy,
The Principles and Practice of Burgery. For the use of Sindents and

Practitioners of Medicine and Surgery. Inone very

pages, with many illustrations, Preparing.

ndsnme octavo volume of abont 500

BELLAMY, EDWARD, F. R.C. 8.,
Surgeon and Leaturer on Surgery af Charing Cross Hospital, Londan,
Operative SBurgery. Shortly. See Students’ Series of Manuals, page 3.

STIMSON, LEWIS A., B. A., M. D.,

FProf. of Pathol, Anal. af the Univ. of the City of New York, Surgeon and Curator to Belleous Hosp.

A Manual of Operative Surgery.

New (zecond) edition. In one very hand-

gome royal 12mo. volume of about 500 pages, with about 350 illustrations. Cloth, $2.50.

Ekorily.

A notice of the previous edition is appended.
Thie volume iz devoted entirely to operative sur- | every student should possess one, This work

, and iz intended to familiarize the student |

B® I

with the details of operations and the different
modes of performing them. The work is hand-
somely illustrated, and the descriptions are clear
and well-drawn. It is a clever and useful volume ;

EARG EXNTON BANDAGING axn OTHER OPERA-
TIONS OF MINOR SURGERY. New edition,
with a Chapter on military surgery. One 12mo,
volume of 3835 pages, with 187 ents, © Clath, $1.75.

HILLER'S PRINCIPLES OF SURGERY, Fourth

American from the third Edinburgh edition. In |
illnstrations, !

one 8vo, vol. of 033 s, with
Cloth, €75, i

MILLER'S PRACTICE OF BURGERY. Foaurth
.ﬂid“:;e“ﬂmitl .Jl.mc-]r:if.'nnﬁl'rum %hif:% Edinbu Ig
[} 5 n one lar vio. vol. o pages, wit
#84 illustrations. Cloth, 86.75. :

dons away with the necessity of pondering over
larger works on surgery for deseriptions of opera-
tions, as it presents in a nutshell what is wanted
by the surgeon without an elaborate search to
find it.—Maryland Medical Jowrnal, August, 1878

=

FIRRIE'S PRINCIPLES AKD PRACTICE OF
EURGERY. Edited by Jous Nm M. D In
one 8vo, vol, of 784 pp. with 316 fllus. oth, ELT6.

COOPER'S LECTURES ON THE PRINCIPLES
ARD PRACTICE OF SURGERY. Inone Svo. vol.

of 767 pages. Cloth, §2.00.
SKEY'S OPERATIVE SURGERY. In one vol. §vo.
of 661 pages, with 81 woodeuts, Cloth, §3.25.
GIBSON'S INSTITUTES AND FPRACTICE OF
EURGERY. Eighth edition. In two octavo vols.
of 966 pages, with 34 platen. Leather $6.50.
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ERICHSEN, JOHN E., F. E. 8., F. R. C. S.,
Profescor of Surgery in Universify College, London, efe,

The Science and Art of Surgery; Being a Treatise on Surgical Injuries, Dis-
eases anil Operations. From the eighth and enlarged English edition. In two large and
beautiful octavo volumes of 2316 pages, illustrated with 984 engravings on wood.
Cloth, §9; leather, raised bands, §11; half Russia, raised bands, $12.  Just ready.

After the profeszsion has placed its approval upon | mueh to be said in the way of comment or eriti-
A work tothe extentof purehasing seven editions, | eism. That it still holds its own goes without say-
it does not need to be introdnced. Bimultaneons | ing. The author infuscs into it hi= large experi-
with the appearance of this edition a translation | ence and ripe judgment, Wedded to no sehool,
is being made into Italian and Spanizsh. Thus | committed to no theory, biassed by no hobhy, he
this favorite text-book on surgery holds it= own in | imparts an honest personality in his observations
ﬂmﬂ of numerous rivals at the end of thirty years, | and his teachings are the rulings of an impartial

iz a grand book, worthy of theart in the interest | jodge. Sneh men are always safe guldes, and their
of which it is written.— Detroil Laneet, Jan, 10, 1885, | works stand the tests of time and experience.

After being before the profession for thirty | Such an author is Erichsen, and sucnh a work is his
years and maintaining during that period a re- | Surgery.—Medical Record, Feb, Z1, 1885,
putation as a leading work on surgery, thers is not

e =

BRYANT, THOMAS, F. R. C. S.,
Surgeon

and Lecturer on Surgery at Guy's Hospital, London,

The Practice of Eu:fery. Fourth American from the fourth and revised Eng-
lish edition. In one large and very handsome imperial octavo volume of 1040 pages, with
727 illustrations. Cloth, $6.50; leather, $7.50; hali’ Russia, $3.00. Just ready,

The treatise takes in the whole field of surgery, | This most magnificent work upon aurgery has
that of the eye, the ear, the female organg, ortho- | renched a fourth edition in this country, shawing
peedics, venereal diseases, and military surgery, | the high appreciation in which it is held by tha
a8 well as more common and ﬁenenﬂ topicsa, Mfi American profession. It comes fresh from the
of these are treated with clearness and with | pen of the author, That it is the very best work
sufficient fulness to suit all practical Purp-nse#. | om  snrgery  for medieal students  we think
The illustrations are numercus and well printed. | there can be no doubt. The author seems to have
We do not donbt that this new edition will con- | understond jusi what a student needs, and has
tinue to maintain the popularity of this standard | prepared the work aceordingly.—Cineinnats Medieal
work.—Medical and Surgieal Beporter, Feb, 14, '85, | News, January, 1885

By the same Author.

Diseases of the Breast. In one 1Z2mo. volume. Preparing. See Series of Clinical
Manuals, page 3.

BUTLIN, HENRY T., F. R. C. S.,

Asmistant Surgeon to St Rartholomew's Hospital, London,
Diseases of the Tongue. Inone 12mo. volume of 456 pages, with 8 colored
plates and 8 woodeuts. Cloth, $3.50. Just ready. See Series of Clinieal Manuals, page 3.

ESMARCH, Dr. FRIEDRICH,
Professor of Surgery at the University of Kiel, eic,
Early Aid in Injuries and Accidents. Five Ambulance Lectures. Trans-
lated by H. B. H. Prixcess CHrIsTIAN, In one handsome small 12mo. volume of 109
pages, with 24 illustrations, Cloth, 75 cents,

The conrae of instruction is divided into five | the mathods of affording first treatment in cazos
pections or lectures.  The first, or introduetory | of frost-hite, of drowning, of suffoeation, of loss of
lecture, gives a brief aecount of the structure and | consciousness and of poisoning are described ;
erganization of the human body, fllustrated by | and the fifth lecture teaches how injured persons
clear, suitable diagrams. The second teaches how | may be most safely and easily transported to their
to give judicious help in ordinary injuries—eonto- | homes, @ & medieal man, or to 8 hospital. The

ions, wonnds, heemorrhage and poisoned wonnds. | illostrations in the boeok are clear and good,—Afadé

e third treats of first gid in cases of fracture | enl Times and Gazefte, Nov. 4, 1882,
and of disloecations, in sprains and in burns, Next, |

TREVES, FREDERICK, F. R. C. §.,
Asgistant Surgeon fo and Lecfurer on Surgery af the London Hospital,

Intestinal Obstruction. In one pocket-size 12mo. volume of 522 pages, with 60
illustrations. Limp cloth, blue edges, $2.00. Just ready. SBee Series of Clinical Manuals,
page 5.

A standard work on aauh{aci thai has not been | justice to the author in A few parngraphs.  Jnfes
a0 eomprehensively treated by any contemporary | final Obsfrucfion is a work that will prove of
English writer. [is completeness renders a full | equal value to the practitioner, the student, the

raview difficult, since every ehapter deserves mi- | pathologist, the hysician and the operating sur-
nute attention, and it is impossible to do thorough | geon.—Dritish Medical Journal, Jan. 31, 1885,

BALL, CHARLES B., M. Ch., Dub., F. R. C. 8. E.,
Surgeon and Teacher at Sir F, Dun’s Hespital, Dubim,
Diseases of the Rectum and Anus. In one 12mo. volume of 550 pages.
Preparing.  See Series of Clinteal Manuals, page 3.

DRUITT, ROBERT, M. R. C. 8., ete.
The Principles and Practice of Modern Surgery. From the eighth
London edition. In one 8vo. volume of 687 pages, with 432 illus. r%lﬂth, $4; leather, £5.
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HOLMES, TTMOTHY, M. A.,
Swrgeon and Leeturer on Surgery af St. George's Hospital, London,

- AS

tem of Surgery; Theoretical and Practical.

IN TREATISES BY

VARIOUS AUTHORS., AMERICAN EDITION, THOROUGHLY REVISED AND RE-EDITED

by Jorx H. Packarp, M. D, Ba

to the Episcopal and St. Joseph's Hospitals,

Philadelphia, assisted by a u:;.:ﬁﬁ of thirty-three of the most eminent American surgeons.

In three large and very h
columned

colored.
£18.00; leather, $21.00; half Bussia, $22.50,

some imperial octavo volumes containing 3137 double-
ages, with 979 illustrations on wood and 13 lithographic plaL% beautiful
rice per volume, cloth, $6.00 ; leather, $7.00; half Russia, $7.50. Per set,

Sold only by subseription.

VorLuMme L contains GENERAL Parmovrocy, Moreip Proces=gs, INJURIES IN GEN-
COMPLICATIONS OF INJURIES AND INJURIES oF REGIONS.
VorLrMEe 11, contains Diseases oF Orcaxs oF SpEciaLl Sexsg, CIRCULATORY Sts-
TEM, DiGESTIVE TRACT AND GENITO-URINARY ORGANS,

VoLuMme [I1. contains DISEASES OF THE

Mu=cLes, InsEAsEs oF THE NERvoUs SysTeEM, Guwsmor Wouxwps,

BesriraToRY ORGANS, BoNEs, JOINTS AND
TIVE AND

Mrxor SURGERY, AND MiscELLANEOUS SgggecTs (including an essay on HospiTALs).

This great work, issued some years
dence wherever the language is s

in England, has won such universal confi-

poken that its republication here, in a form more
thoroughly adapted to the wants of the American practitioner, has
owing to the profession. To accomplish this, each article has been

a gentleman specially competent to treat its subject, and no-labor has been s to
each one up to the foremost level of the times, and to adapt it th

seemed to be a
in the h

be

£

hly to the i

%

of the country. In certain cases this bes rendered necessary the substitution of an entirely

new essay for the original, as in the case of the articles on Skin Di
in the use of which American practice differs

the Absorbent System, and on Anmstheti

on Diseases of

from that of England. The same careful and conscientions revision has been
throughout, leading to an increase of nearly one-fourth in matter, while the series of
illustrations his been nearly trebled, and the whole is presented as a complete e
of British and mﬂimm Surgery, adapted to the daily needs of the working practitioner.

In order 1o

it within the reach of every member of the profession, the five vol-

into three by employing a double-columned

umes of the original have been mvglipremed
royal octavo page, and in this improved form it is offered at less than one-half the price of the
original. Tt is l]:rintml and bound tomateh in every detail with Reynolds’ System of Medi-

cine. The work will be =old by subscription

only, and in due time every member of the

profession will be called upon and offered an opportunity to subscribe.

The anthors of the original English edition are |
men of the front rank in England, and Dr. Packard
has been fortunate in securing as his American
eoadjutors such men as Bartholow, Hvde, Hun
Conner, Stimson, Morton, Hodgen, Jewsll an
their colleagnes. As a w'!'lr:ale., the work will be |
solid and substantial, and a valuable addition to |

the library of any medical man. It is more

and more useful than the English edition, and wi
its companion work—** Reynolds® System of Meadi-
cine "—will wall reprezent the present state of our
seience. One who is familiar with those two works
will be fairly well furnizhed head-wise and hand-
wise.—The Medical Newcs, Jan. T, 1582,

STIMSON, LEWIS A., B. A.,
Hgmr of Pathological Ana
to Hellevu

-M'-I -D",

al the Universily of the City o NE:J York, Surgeon and Curator
i ok, ete,

& Hospital, Surgeon to the Presbyterian Hospital, New

A Practical Treatise on Fractures.

In one very handsome octavo volome of

508 pages, with 360 beautiful illustrations. Cloth, $4.75; leather, $3.75.

Tha anthor has given to the medical profession |
in this treatise on fractures what is likely to be- |
come a standard work on the subject. 1tis certainly
not surpassed by any work written in the English, |
or, for that matter, any other language. The an-
thor tells o= in a short, conclse and comprehensive
manner,all that is known about his subject. There
iz nothing scanty or superficial about it, as in most
other treatises; on the contrary, everything i= thor-
ough. Thechapters on repair of fractures and their
treatment show him not only to be a profound stu-
dent, but likewise a practical surgeon and patholo- |
gist. His mode of treatment of the different fract- |
ures iseminently sound and practical, We econsider
this work one -uiythu best on fractures: and it will
be welcomed not only as atext-book, but also by

the surgeon in foll practice.—N. 0. Medical and
Swurgical Jowrnal, March, 1583,

The author gives in clear language all that the

actical surgeon need know the science

ures, their eticiogy, symptoms, processes

union, and treatment, according to the latest de-
velopments, On the iz of mechanical analysis
the anthor accurately and clearly explains the
clinieal features of fractures, and by the same
method arrives at the proper diagnosis snd rational
treatment. A thorough explanation of the patho-
logical anatomy and & carefuol dmmtﬁtinu of the
varions methods of procedure make the book full
of value for every practitioner.—Centralblaft fér
Chirurgie, May 19, 1853,

MARSH, HOWARD, F. R. C. 8.,

Senior Assistant Surgeon to and Lecturer on Anatomy ot St. Bartholomew's Hospital, London.
Diseases of the Joints. In one 12mo. volume. Preparing. See Series of Clinical

Manuals, page 3.

PICK, T. PICKERING, F. R. C. 8.,
Surgéon to and Lecturer on Surgery of St. George's Hospital, London.

Fractures and Dislocations.
of Clinical Manuals, page 3.

In one 12mo. volume. Preparing. See Series

i i e B
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HAMILTON, FRANK H., M. D., LL. D:

Surgecn to Bellevue Hospital, New Fork.

A Practical Treatise on Fractures and Dislocations.
In one ve

thoroughly revised and much improved.
wil
open back, $7.00. Just ready.

Hamilton's ﬁrea.t experience and wide acquaint-
ance with the literature of the subject have enabled
bim to complete the labors of Malgaigne and to

the remder in sgion of the advances
made during thirty years. The editions have fol-
lowed each other rapidly, and they introduce us
to the methods of practice, often so wise, of his
American collea More practieal than Mal-
igne's work, it will serve a2 a valoable guide to
practitioner in the numerons and embarrass-
ing eases which come under his observation.—
Archives Générales de Midecine, Pariz, Nov, 1854,
This work, which, since ils first appearance

twenty-five years ago, has gone through many
editions, and been much enlarged, may now bhe
fairly regarded as the authoritative book of refer-

ence on the subjects of fractures and dislocations.
Each successive edition has been rendered of
greater value through the addition of more re-

379 illustrations. Cloth, $5.50:

Seventh edition,
handsome octavo volume of 998

leather, -$6.50; very handsome half Russia,

eent work, and especially of the recorded re-
sparches and improvements made by the author
himself and his conntrymen.—Brifish Medical
Journal, ![Er o, 15885,

With its first appearance in 15859, this work tool
rank among the classics in medical literature,
and has ever sinee been quoted by surgeons the
world over as an authority upon the topics of
which it treats. The surgeon, if one can be found
who does not already know the work, will find it
scientific, foreible and scholarly in text, exhaustiva
| in detail, and ever marked by a spirit of wise con-
servatism . —Louwseile Medical News, Jan. 10, 1835,

For a quarter of a century the author has been
elaborating and perfecting his work, =0 that it
now stands as the best of its kind in any lan-

Euage. As atext-book and as & book of reference
| and guidanee for practilionera it is simply invalu-
| able,—New Orlieans Med, and Surg, Jowrn'!, Kov. 1884,

JULER, HENRY E., F. R.

CR, -

Senior Ass't Surgeon, Royal Westminster Ophthalmic Hogp, ; {ate Clinical Asst, Moorfialds, London,

A Handbook of Ophthalmiec Science and Practice.
octavo volume of 460 pages, with 125 woodents, 27 colored

In one handsome
plates, and selections from the

Test-types of Jae; = and Snellen. Cloth, $4.50; leather, $5.50. Just ready.

This work iz distinguished by the great num-
ber of colored plates which appear in it for illus-
tm.ll.u%:arinua pathological conditions. The
very beautiful in appearance, and have
executed with great care az fo accuracy. An ex-
amination of the work shows it to be one of high
standing, one that will be regarded as an authority
among ophthalmologists, ‘The treatment recom-
mended is such as the anthor has learned from

e

News, Deo, 1834,
It presents to the siudent conelse descriptions

| affections, placed
| grasped At a
| best illustrate
ig‘:"“h {:u {;]w;:r ap ]
{ better, these illustrations are nearly all original,
| We ha g

| and fypical illustrations of all important

in juxtaposition, so as fo
lanee. Beyvond a doubt it is the
handbook of ophthalmic scienca

ared. enm, what i= atill

va examined this entire work with great
care, and it represents the commonly accepted

| views of advanced ophthalmologists, We can most
aetual experience to be the best.—Cincinnati Medi- | heartily commend lI:

cal | demts,
| Lancet,

i is book to all medical stu-
fmunh:mers and specialists. — Defroit
an. 1885,

WELLS, J. SOELBERG, F. R. C. 5.,

Prafessor of Ophthalmsiogy in King's College Hospital, London, efe.

_ A Treatise on Diseases of the Eye. Fourth American from the third London
edition. Thormghlﬁ- revised, with copious additions, by Cuprres 8. Buw, M. D, Surgeon
e

and Pathologist to t

822 pages, with 257 illustrations om wood, six colored plates,

types of Jaeger and Snellen. Cloth, $5.00;

The present edition appears in less than three
years since the publieation of the last American

New York Eye and Ear Infirmary. 'In one large octavo volume of

and selections from the Test-
leather, $6.00; half Russia, $6.50.

shows the fidelity and thoroughness with which
the editor has accomplished his part of the work.

edition, and yet, from the numerons recent inves- | The illusirations throughout are good. This edi-

tigations that have been made in this
medicine, many changes and additions have been
required to meet the present seope of knowledge
upon this subject. A ecritical examination at once

branch of |

tion can be recommended to all as a complate
treatize on diseases of the eve, than which proba-
bly none betfter exista,—Medical Rnwm‘.:iug.lis. "B

NETTLESHIP, EDWARD,

E R- c’r'l SI‘,

Ophthalmic Surg. and Lect. on Ophth, Surg. at St Thomas' Hoespilal, London.
The Student’s Guide to Diseases of the Eye. Second edition. With a chap-

ter on the Detection of Color-Blindness, by WiLLiam

to the Jefferson Medical College.
illustrations. Cloth, $2.00,

This admirable guide bids fair io bacome the
favorite text-book on ophthalmie surgery with stu-
dents and general practitioners. It bears through-
out the imprint of mnﬂljndgmant combined with
vast experience. The illustrations are numerons

In one

HoMsoN, M, D., Ophthalmologist
royal 12mo, volume of 416 pages, with 138
“"\

and wall chosen. Thisz book, within the short com-
pass of ut 400 pages, contains a lucid exposition
of the modern aspect of ophthalmie sclence.—
Medical Becord, June 23, 1853,

BROWNE, EDGAR A.,

Surgeon fo the Liverpool Eye and Enr Infirmary and fo the Dispensary for Skin Diseases,

How to Use the Ophthalmoscope.
thalmoscopy, arranged for the use of Students. In one small roy

pages, with 35 illustrations. Cloth, $1.00.

Instructions in h-

Being Efemeutus i : o
mo. yolnme

LAWESON ON INJURIES TO THE EYE, ORBIT
AND EYELIDS: Their Immediate and Bemote
Effects. & vo., 404 pp., 02 illus, Cloth, $3.50,

LAUREXNCE AND MOON'S HANDY BOOEK OF
OPHTHALMIC SURGERY, for the uze of Prac-

titioners. Second edition. In one octave vol-
ume of 227 pages, with 65 illnst. Cloth, 82.76.

CARTER'S PRACTICAL TREATISE OXN DISEAS-
ES OF THE EYE. Edited by Jonx Greex, M. D,
In one handsome octavo volume,
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BURNETT, CHARLES H., A. M., M. D.,

Professor of Gtology in the Philadelphic Polyelinie; President af the American Mologienl Soeiely.

The Ear, Its Anatomy, Physiology and Discases. A Practical Treatise
for the use of Medical Students and Practitioners. New (second ) edition. In one handsome
octavo volume of 580 pages, with 107 illustrations. Cloth, $4.00; leather, $5.00. Just ready.

We note with pleasure the appearanee of a second | carried out, and much new matter added. Dr
edition of this valuable work. When it firat came | Barnett's work must be regarded as a very valua-
ont it was accepted by the profession as one of | ble contribution to mmﬂg surgery, not only on
the standard works on modern aaral surgery in | account of its comprehensiveness, but becanse ik
the English language; and in his second edition | contains the resulis of the eareful personal observa-
Dr. Burnett has fully maintained his repotation, | tion and experience of this eminent aural surgeon.
for the boolk is replete with valoahle information | —London Laneef, Feb, 21, 1885,
and suggestions. The revizion haz been carefully |

POLITZER, ADAM,

Imperial-Royal Prof, of Aural Therap. in the Unio, of Vienna,

A Text-Book of the Ear and its Diseases. Translated, at the Author's re-
quest, by James Parrersoy Cassgris, M. D, M. R. C. 8. In one handzome octavo vol-
ume of 800 pages, with 257 original illustrations. Cloth, $5.50.

The work itsell we do not hesitate o pronounee | section, and this agsin by the pathologieal p i-
the hest upon the subject of aural dizeases which | ology, an arrangement which serves to earup [
has ever appeared, systematic without being ton | interest of the student by showing the direst nlp-
diffuse on obsolote subjects, and eminently prac- | plication of what has preceded to the sm;df of dis-
tical in every senze. The anatomical deseriptions | ease. The whole work ean be recommended as &
of cach zeparate divizsion of the éar are admirable, | reliable guide to the student, and an efficient aid
and profusely illustrated by woodeuts, They are | to the practitioner in his treatment.—EBoston Med-
followed immediately by the physiology of the | ieal and Surgical Journal, June 7, 1833,

ROBERTS, WILLIAM, M. D.,

Leeturer on Medicine in the Manehester School of Medicine, efe.

A Practical Treatise on Urinary and Renal Diseases, including Uri-
nary Deposits. Fourth American from the fourth London edition. In one hand-
some octavo volume of 600 pages, with 81 illustrations. Cloth, $3.50. Just ready.

The peculiar value and finish of the book are | directly or indirectly to the diagnosis, prognosis
derived fram it2 resolute maintenanes of a clinical | and treatment of urinary diseases, and [INEEEEEE T

and practical charpeter. This volome i3 an un- | a completencse not found elsewhere in our lam-
rivalled exposition of everything which relates | gnage.—The Medical Chranicle, July, 1385, g

GRGS&?, S.- Dﬁ, .-EE; Dl’ LLO- Dﬂ, D- C-r L!, Etﬂ'

A Practical Treatise on the Diseases, Injuries and Malformations
of the Urinary Bladder, the Prostate Gland and the Urethra. Third
edition, thoroughly revised by Samuver W. Gross, M. D., Professor of the Principles of
Surgery and of Clinical Surgery in the Jefferson Medical College, Philadelphia. In one
octavo volume of 574 pages, with 170 illustrations. Cloth, $4.50.

MORRIS, HENRY, M, B., F. R. C. S.,
Surgeon to and Lecturer on Surgery al Middleser Hospital, London.

Surgical Diseases of the Kidney. Inone 12mo. volume. Preparing. See
Series of Clinieal Manuals, page 3.
LUCAS, CLEMENT, M. B., B. 8., F. R. C. §.,
Senior Assistant Surgeon fo Guy's Hospital!, London.

Diseases of the Urethra. In one 12Zmo. volume, Preparing. See Series
of Clinical Manuals, page 3.

THOMPSON, SIR HENRY,
Burgeon and Professor of Clinieal Surgery fo University College Hospilal, London,
Lectures on Diseases of the Urinary Organs. Second American from the
third English edition. In one 8vo. volume of 203 pp., with 25 illustrations. Cloth, $2.25,

By the Same Author.
On the Pathology and Treatment of Stricture of the Urethra and
Urinary Fistule. From the third English edition. In one octavo volume of 359
pages, with 47 cuts and 3 plates. Cloth, $3.50.

COLEMMT; -A-ij Ll R-r Clr .P-, E .Rl 0. .S!, Emm- If- -Di Stj
Senior Dent, Swrg, and Lect, on Dent, Surg. at St Bartholomew's Hosp, and the Dent, Hosp., London,
A Manual of Dental Surgery and Pathology. Thoroughly revised and
adapted to the use of American Btudents, by THoMAS SreLLwacew, M. A, M. D,
D. D. 8., Prof. of Physiology at the Philadelphia Dental College. In one handsome octavo
volume of 412 pages, with 331 illustrations. Cloth, $3.25.

BASHAM ON RENAL DISEASES: A Clinfeal | one 12mo. vol. of 304 pages, with 21 illustrations.
Guide to their Disgnosia and Treatment In Cloth, 82.00.
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BUMSTEAD, F. .J.,
JI- Di, LLII .D-’

Late Professor of Venereal Dizeases
af the College of Physmicians  and
Eurgeoms, New York, elc.

The Pathology and Treatment of Venereal Diseases.

results of recent investigations upon the subject.
In one large and handsome octavo velume of 808 pages with

written, by Dr. Taylor.

139 illustrations, and thirteen chromo-lithographic figures.

very handsome half Russia, $6.25.
It is a splendid record of honest labor, wide |

ane

TAYLOR, R. W.,
M P,
Surgean o Charity Hospital, New York, Prof. of
Venegreal and Skin Disenses in the Universdy of
I'mu‘, Pres, of the Awm. Dermafelogical Ass'n.

Including the
Fifth edition, revised and largely re-

Cloth, $4.75; leather, $5.75;

The eharacter of thiz standard work is o0 well

research, just comparison, eareful scrutiny and | known that it would be superflnons here to pass in

orfginal experience, which will always be held A=

a high eredit to American medical literature. Thiz | The verdicl of the p

is not only the best work in the English language |

upon the subjects of which it treats, but alse one |

which has no equa. in other tongues for its clear, |

comprehensive and practical handling of its

.trhrrnes-.—..-.l merican Jowrnal of the Medical Seiences,
an, 1884,

Itis certainly the best single treatise on vene- | cal literature of this country.

real in our own, and probably the besi in any lan- |
E.“IHHEE::_B“M 'Mﬂl'.i:.::i and Surgical Jowrnal, April |

CORNIL, V.,

1al points of excellenca,
eesion has been passed; it
has been aecepted as the most thorough and com-
plete exposition of the pathology and treatment of
vene diseases in the language. Admirable as a
mdel of elear deseription, an exponent of sound
pathological doctrine, and A guide for rational and

review its general or s

sinecessful treatment, itisan orpament to the medi-

The additions mada
to the present edition are eminently judicious,
from the standpoint of practical utility.—Jowrnal af
Cutancows and Venereal Diseases, Jan. 1884,

Professor to the Faculty of Medicing of Paris, and Physician to the Lourcing Hospital,

hilis, its Morbid Anatomy
revi

the Author, and translated with

Diagnosis and Treatment.

Specially
notes and additions by J. Hexry C. SiMEs,

M. ), Demonstrator of Pathological Histology in the University of Pennsylvania, and
J. WiLLiam Waitg, M. D, Lecturer on Venereal Diseases and Demonstrator of Surge

in the University of Pennsylvania.
84 very beautiful illustrations. Cloth, $3.75.

The anatomical and histological characters of the |
hard and soft sore are admirably deseribed. The |
multiform cutaneocus manifestations of the disease
are dealt with histologically io & masterly way, as
we should indeed expect them to be, and the |
acrompanying illustrations are executed earefully
and well., ‘The various nervous lesions which are |
the recognized outecome of the syphilitie dyserasia |
are treated with care and consideration. Syphilitic |
:Elxﬂ]:my., paralysis, cerebral syphilis and locomotor |
in are subjecis full of interest; and nowhers in |

In one handsome octavo volume of 461 pages, wit

the whole volume i= the clinical experience of the
anthor or the wide arquaintance of the translators
with medical literature more evident. The anat-
omy, the histology, the pathology and the elinical
features of syphilis are represented in this work in
their best, most practical and most instructire
form, and no one will rige from ite peruzal without
the fe{-li:u.; that his gra=p of the wide and impor-
iant subject on which it treais is a stronger and
surer one.— The London Proctofioner, Jan. 1882,

HUTCHINSON, JONATHAN, F. R. S., F. R. C. 8.,

Consulfing Surgeon fo the London Hospital.

Syphilis. In one 12mo. volume. Preparing. See Series of Clinical Manuals, page 3.
GROSS, SAMUEL W., 4. M., M. D.,

FProfessor of the Principles of Surgery and of Clinical Surgery in the Jeferson Medical College.
A Practical Treatise on Impotence, Sterility, and Allied Disorders
of the Male S8exual Organs. Second edition, thoroughly revised. In one very hand-

some octave volume of 168 pages, with 16 illustrations.

The anthor of this monograph is a man of posi-
tive convictions and vigorousstyle. This is justi-
fied bly his experience and by hisstudy, which has
?o:na mnd in hand with his experience, In regard
o the varions organic and functional disorders of
the male generative apparatus, he has had ex- |
eaptional rtunities for observation, and his
book shows that he has not neglected to compare
his own views with those of other authors. The |
result i= awork which can be safely recommended
to bath physicians and surgeons as a guide in the
treatment of the disturbances it refers to. It s |
the best treatise on the subject with which we are
acquainted.—The Medical News, Sept, 1, 1853, '

loth, $1.50.

This work will derive value from the high stand-
ing of its author, aside from the fact of its passin
zo rapidly into its second edition. This is, iIndeed,
A& book that every E!;ys:ieinu will be glad to place
in his library, to read with profit to himself,
and with incaleulable benefit to his }mliﬂ-n.t. Be-
sides the subjects embraced in the title, which are
treated of in their various forms and degrees,
spermatorrhoea and prosiatorrhoea are also fully
ronsidered. The work is thoroughly practical in
echaracter, and will be es {'l.‘il.tf useful o the
general practitioner.—Medical Reeord, Aug. 15,
1881,

CULLERIER, A., & BUMSTEAD, F. J., M.D., LL.D.,

Surgeon to the Hopital du Midi.

Late Professor of Venereal Diseases in the College of Phywicians

and Surgeons, New FVork,

An Atlas of Venereal Diseases.

Translated and edited by Freemax J. Bon-

sTEAD, M. D. In one imperial 4to. volume of 328 pages, double-columns, with 26 plates,

mnminin%
bound inc
HILL OX 8YPHILIS AND LOCAL COXTAGIOUS

DISORDERS. Inone 8vo vol. of 479 p. Cloth, 83,25,
LEES LECTURES ON SYPHILIS AND SO E

about 150 figures, beautifully colored, many of them the size of life. Strongly
oth, $17.00. A specimen of the plates and text sent by mail, on receipt of 25 ets.

FORMS OF LOCAL DISEASE AFFECTING
PRINCIFALLY THE ORGANS OF GENERA-
TION. In one 8vo. vol. of 246 pages. Cloth, 5225,
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HYDE, J. NEVINS, 4. M., M. D.,
Professor of Dermatology and Venereal Disenses in Rush Medieal College, Chieago.

A Practical Treatise on Diseases of the Skin. For the use of Students and
Practitioners. In one handsome octavo volume of 570 pages, with 66 beauntiful and elab-
orate illustrations. Cloth, $4.25; leather, $5.25.

The anthor has given the student and practi- | cinn in active practice. In dealing with these
tioner a work admirably adapted to the wants of | questions the author leaves nothing to the
each. We can heartily commend the book a= a | snmed knowhedge of the reader, but enters
valuable addition to our litersture and a reliable | oughly into the most minute deseription, so that
guide to students and practitioners in their studies | one is not only told what should be done under
and practice.—Am. Journ, of Med, Sei., July, 1823, glmau conditions but how to do it as well. Ttis
Especially to be praised are the practieal sug- | therefore in the best sense “a practical treatize.”
gestions aa to what may be called the common- That it is comprehensive, & §lﬂnna at the index
sense treatment of eczema. Tt is quite impossible | will show.—Maryland Medical Journal, July T, }.Bﬁ
to exaggerate the judiciousness with which the | Professor Eﬂ' ¢ has long been known as ona
m.ﬁ for the external treatment of eczema ave | the most intelligent and enthusiastic ropresenta-
salected, and what is of ec!ual importance, the full | tives of dermatology in the west. His numercus
and clear instructions for their use.—London Medi- contributions to the literature of this
cal Times and Gazette, July 28, 1883, ' have gained for him a favorable recognition as a
The work of Dr. Hyde will be awardad a high | eareful, conscientions and original observer. Tha
position. The stndent of medicine will find it | remarkable advances made in our knowledge of
aliarly adapted to his wants. Notwithstanding | diseases of the skin, es
mazt.ani of the subject to which it is devoted, | point of Eath:-!oglml ia‘t-nlnﬁ and improved
yot it iz limited to a single and not very large vol- | methods of treatment, nece a revizion of
nme, withont omitting a proper discussion of the | the older text-books at short intervals in order to
toples. The eonciseness of the volume, and the | bring them up to the standard demanded g; the
zetting forth of only what ean be held as facts will march of seience. This last eontribution of Dr.
also make it acceptable to general practitioners. | Hyde is an effort in this direction. He has at-
—Cineinnati Mediea! News, Feb, 1853, ! d, as he informe us, the task of presenting
The aim of the author has been to presenttohis  ina eondensed form the results of the latest ob-
readers o work mot on‘liv expounding the most | servation and ezfaﬁanm. A earaful examinatiod
modern conceptions of his subjact, but presenting | of the worle eonvinees us that he has accomplighen

what is of standard value. He has more especially | his task with painstaking fidelity and with a cred-
devoted its E:?a to the treatment of disease, and | itable result.—Journal q?‘ Cutanesus and Venereal
by his deia descriptions of therapeutic meas- | Diséases, June, 1853

ures has adapted them to the needs of the physi- |

F‘DI, m_p .ELD-, .Fl.RthPv, Gﬂd mx, T-Cl-j BIAI:I M:E*Glﬂi,

ially from the d: °

ician fo the arfment for Skin Dhseases,
University Co ospital, London.

An Epitome of Skin Diseases.

titioners, rird ed

of 238 pages. Cloth, $1.25.

The third edition of this convenient handhool |

calls for notice owing to the revision and expansion

which it has undergone. The arrangement of skin |

diseases in alphabetical order, which is the method
of classification adopted in this work, becomes m
positive advantage to the student.
one which we ean strongly recommend, not only

to students bot also to practitioners who require a |

eompendions summary of the present state of

dermatology. —Brifizh Medieal Jowrnal, July 2, 1883, |

We cordial IEI

recommend Fox's Epifome to those
whose time

The book is |

limited and who wish a handy |

Physician for Digeases of the Skin to the
Westminater Hospital, London,

With Formulee. For Students and Prac-
ition, revised and enlarged. In one very handsome 1Zmo. volume

manunal to lie upon the table for instant referenca,
Itz niphabetical arrangement is suited to thisuse,
for all one has to know is the name of the dizease,
and here are its deseription and thnapfmprlltﬁ
treatment at hand and ready for instant applica-
tion. The greﬂcnt- edition has been very care
revised and a number of new diseases are de-
soribed, while most of the recent additions to
dermal therapeutics find mention, and the formn-
lary at the end of the hook has been considerably
angmented.— The Medical News, December, 1883,

MORRIS, MALCOLM, M. D.,

Joint Leeturer on Dermatology at St Mary's Hospital Medical Sehool, London.
Skin Diseases; Including their Definitions, Symptoms, Diagnosis, Prognosis, Mor-

bid Anatomy and Treatment,

A Manual for Studentz and Practitioners. In one 12mo,

volume of 316 pages, with illustrations. Cloth, $1.75.

Tﬁtphgsitinpa who would like to know something
abont skin dise #0 that when a patient pre-
sents himself for reliel they can make a correct
diuﬁnunia and prescribe a rational treatment, we
unhesitatingly recommend this little book r.
Morris. The affections of the skin are deseribed
in a terse, lucid manner, and their several charae-
teristics so plainly set forth that diagnosis will be
easy. The treatrment in ench case i3 soch as the
experience of the mosteminent deormatologists ad-
vises—Cincinnafi Modical Nows, April, 1850,

This ia emphatieally & learner's hook; for we
can safaly say, that in the whole range of medical
literature there is no book of alike scope which

WILSON, ERASMUS, F.R.

| for clearness of expression and methodieal ar-
rangement is better adapted to promote a ra
conception of dermatology—a branch ﬂnn%
difficult and perplexing to the beginner.—St,
Courier of Medicine, April, 1880,
The writer has certainly given in asmall compass
o large amount of well-compiled inrﬂmﬁﬁw
| hi little book eompares favorably with any
which has emanated from England, while in m
| pints he has emaneipated himsel thea sty
nly ndhered to érrors of othera of his coun
men. There i= eertainly excellent material in
bool which will wall repay perusal-—Bosfon Med,
and Surg. Jowrn., March, 1820

8

\

The Student’s Book of Cutaneous Medicine and Diseases of the Skin.
In one hand=ome small octavo volume of 535 pages. Cloth, $3.50.

HILLIER, THOMAS, M. D.,
Physician to the Skin Department of University Collegs, London.

Handbook of 8kin Diseases; for Students and Practitioners.

Hecond Ameri-

can edition. In one 12mo. volume of 353 pages, with plates. Cloth, $2.25.
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AN AMERICAN SYSTEM OF GYNAECOLOGY.

A System of G-ynmﬂulu?,
il

by MarrrEW D. Maxx, M. D, fessor

in Treatises by Various Authors. Edited

of Obstetrics and Gynmcology in the Uni-

versity of Buffalo, N. Y. In two handsome octavo volumes, richly illustrated. In active

preparation,
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THOMAS, T. GAILILARD, M. D.,
Professor of Dizeases of Women in the College of Physicians and Surgeons, N. .
A Practical Treatise on the Diseases of Women. Fifth edition, thoroughly

revised and rewritten. In one large and handsome oetavo velume of 810 pages
Cloth, $5.00; leather, $6.00 ; very handsome half Russia, raised bands, $6.50.

illustrations.

The words which follow * fifth edition™ are in
this ease no mere formal announcement. The
alterations and additions which have been made are

numercis and impertant. The attraction
and the permancent character of this book lie in
the elearness and troth of the elinieal deseriptions
of diseases; the fertility of the author in thers-
utie rezotrces and the fulness with which the
etails of treatment are described; the definite
eharacter of the teaching; and last, but not leas
the evident candor whicﬁ pervades it. We woul
also particularize the Mlness with which the his-
mnf the subject ia gone into, which makes the
: additionally interesting and gives it value as
awork of reference.—London Medieal Times and
Gazedle, July 30, 1581,

The determination of the author to keep his
book foremost in the rank of works on gynecology
i= most gratifying.
can only be pecomplishe

; by frequent and thor-
ough revision, he has &

ol 1o ns to make the

Rmnﬁniziug the fact that this |

, with 266

vions one. As a book of reference for the busy

ractitioner it is uuewnlled.—ﬂos!un Medical any
riical Journal, April 7, 1580,

It has been enlarged and carefully revised, It is
a condensed enr_-:.rcﬁ dia of gynecological medi-
cine. The siyle of armangement, the masterly
manner in which each subject is treated, and the
honest econvictions derived from probably the
largest clinical experience in that specialty of any
in this country, all serve to commend it in_the
highest terms to the practitioner.—Nashville Jour.
af Med, and Surg., Jan. 1881,

That the previous editiona of the treatize of Dr.
Thomas were thought worthy of translation into
German, French, Ifalian and Spanish, is enough
to give it the stamp of gennine merit. At home it
has made ita way into the library of every obstet-
rician and gynecologist as asafe guide to practics.
No small number of additions have been made to
the preszeni edition to make it correspond to re-
cent improvements in treatment.—Facific Medieal

present edition more dezirable even than tho pre- | and Surgical Journal, Jan. 1881,

EDIS, ARTHUR W., M. D., Lond., F.R.C.P., M. R.C.S.,
Asgist. Obstetric Physician to Middleser Hospital, late Physician to British Lying-in Hospital,

The Diseases of Women.
Diagnosis and Treatment.

A Manual for Students and Practitioners,

Including their Pathology, Causation, Symptoms,

In one handsome

octavo volume of 576 pages, with 148 illustrations. Cloth, $3.00; leather, $4.00.

It is a
good as this one. ‘The special qualitics which are
econspicuons are thoroughness in covering the
whole groand, clearness of deseription and con-
_eiseness of statement. Another marked feature of
the book i the attemtion paid to the detailz of
many minor surgical operations and procedures
a4, for instance, the use of tents, application o
leeches, and use of hot water injections, These
are among the more common methods of treat-
ment, and yet very litile is sald about them in
many of the text-books. The book is one to be
warmly recommended especially to students and

eral pmﬁtinnﬂrsi. who need a concise but eom-
plote résuneé of the whole subject. Specialists, too,
will find many useful hints in its pages.—Boston
Med. and Surg. Jowrn., March 2, 1882,

pleasure to réead a book so thoroughly |

The greatest pains have been taken with the
sections relating to treatment. A libernl selection
of remedies iz given for each morbid condition,
| the strength, mode of application and other details

hﬂ{ﬂg fully explained. The deseriptions of gynm-

cological manipulations and operations are full,
| clear and practical. Much care has also been be-
| stowed on the parts of the book which deal with
, din is=—we note esmc{a."%‘;h& pages dealing
! with the differentiastion, one m another, of tha

| different kinds of abdominal tumors. The
| titioner will therefore find in this book the kind
of knowledge he most neads in his daily work, and

he will be pleased with the clearness and fulness
%_f t':mi El‘éu:;’unmrjun there given.—The Practitioner,
eb, .

BARNES, ROBERT, M. D., F. R. C. P.,
Obstetric Physician to St. Thomas' Hospitol, London, ete.
A Clinieal Exposition of the Medical and Surgical Diseases of Women,
In one handsome octavo volume, with numerous illustrations. New edition. Preparing.

WEST, CHARLES, M. D.

Lectures on the Diseases of Women.

Third American from the third Lon-

don edition. In one octavo volume of 543 pages. Cloth, $3.75; leather, $4.75.
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EMMET, THOMAS ADDIS, M. D., LL. D.,
Surgecom {o the Woman's Hospital, New Tork, ete.

The Princﬁplm and Practice of
Practitioners of

Gynecolo
edicine. New (third) edition, thoroughly revised.

; For the use of Stodents and
Inonel

and v
handsome octave volume of 830 pages, with 150 illustrations. Cloth, $5; eﬂthar,ﬁ

(Just ready.)

We are in doobt whether to congratulate the |
author more than the profession npon the appear-
ance of the third edition of thia well-known work,
Embodying, as it does, the life-long experience of
one who has conspicuonsly distinguished himself |
as a bold and snecessful operator, and who has |
devoted 30 much attention iothe specially, we
foel sure the profession will not fail to appreciate |
the privilege thus offered them of perusing the
views and practice of the author. His earpestness |
of purpose and conscientionsness are manifest. |
He gives not only his individaal experience bat |
endeavors to represent the actnal state of gynee- |
cologieal secience and art.—Hritish Medical Jour- |
mal, May 16, 1885, |

No jor or tittle of the h{th praise bestowed upon |
the first edition is abated. It is still a book of |
marked personality, one bazed upon large clinieal |
experience, containing large and valuable ad-
ditions to our knowledge, evidently written not
only with honesty Mpur‘?aa , but with a conscien-
tious sense of responsibility, and a book that is at
onee a eredit to its anthor and to American med- |
ieal literature. We repeat that it is a book to be |
stodied, and one that is indispensable to every |
practitioner glving any attention to gynmeology.— |
American Journal of the Medical Seiences, April, 1885, |

The time has passed when Emmet’s & !
wa.nluh-eri'?'u ed ns a book for asingle country
or for a single generation. It has always been his

aim to popularize gynmeology, to bring it within
e reach of the general practitioner. The orig-
inality of the jdeas, asido from the perfect con-
fidence which we feal in the anthor's statemen
compels our admiration and respect. We m
well take an honest pride i Dr. Emmet’a w
and feel that his book can hold it= own againzt the
criticism of two continents, It relg-ra.-hanln all that
i& most ecarnest and most thoughtful in American
gynecology. Emmet's work will continue to
refect the individuality, the sterling integrity and
the kindly heart of its honored :uﬁim’ long after
smaller books have heen forgotten.—Ameriean
Joturaal af Obstetrics, May, 1835,

Any work on gynmeco by Emmet must
always have especial interest and value. He has
for many years been an exceedingly busy prac-
titioner in this department, Few men have had
hiz experience and opportiunities. As a gnide
either for the general practitioner or special
it is second to none other. No one can
Emmet without pleasure, instruction and profit.
—Cincinnati Lancet and Clinie, Jan 31, 1885,

DUNCAN, J. MATTHEWS, M.D., LL. D., F. R. S. E., etc.

Clinical Lectures on the Diseases of Women; Delivered in Saint Bar-
tholomew’s Hospital. TIn one handsome octavo volume of 175 pages. Cloth, $1.50.

ara in every way worthy of their author ;|

stamp of individuality that, if widely read, as they

ind: we look upon them as among the most | cerininly deserve to be, they cannot fail to exert &
valuable of his contributions, They are all upon | wholesome restraint upon the undoe

matters of greal interest to the general practitioner, | with which many youn
AR |
rile, adequately handled in the text-books; others |
ring upon topies that are nsually |
treated of at length in such works, yet bear sucha |

SEome of them deal with subjects that are

of them, while

physicians =eem bent

upo following the wild teachings which so infest
the gynmealogy of the present day.—N. Y. Medical
Journal, ar.?ﬁ 1580,

MAY, CHARLES H., M. D.
Late House Surgeon to Mount Sinai Hospital, 7 Y

omen. Containing a eoncise and

In one 12mo. volume of about 350 pages.

A Manual of the Diseases of
exposition of theory and practice.

Naw Yerk. 3
stematic
i press.

HODGE, HUGH L., M. D.,

Emeritus Professor of Obstetrics, efe., in the Universily of Pennsylvania.
On Diseases Peculiar to Women; Including Displacements of the Uterus.

Second edition, revised and enlarged.

In one beantifully printed octavo volume of 519
pages, with original illustrations. Cloth, $4+.50.

By the Same Author.

The Principles and Practice of Obstetrics. Illustrated with large litho-
graphie plaies containing 159 figures from original photographs, and with numerous wood-
cuts. In one large quarto volume of 542 double-columned pages. Strongly bound in

cloth, $14.00,

* . * Specimens of the plates and letter-press will be forwarded to any address, free by
mail, on receipt of six cents in postage stamps.

RAMSBOTHAM, FRANCIS H., M. D.

The Prineigles and Practice of
In reference to the of Partirition.
by the Author,

Obstetric Medicine and Surgaryi

A new and enlarged edition, thoroughly
With additions by W. V. Krating, M. 1), Professor of Obstetrics, ete.

in the Jefferson Medical College of Philadelphia. In one large and handsome imperial

with 64 full-
utiful figures,

octavo volume of 640
ing in all nearly 200

plates and 43 woodeuts in the text, contain-

rongly bound in leather, with raised bands, §7.

ASHWELL'S PRACTICAL TREATISE ON THE |
DISEAZES PECULIAR TO WOMEN. Third |
American from the third and revised London
edition. In one Bvo. vol., pp. 550, Cloth, £5.50,

CHURCHILL ON THE PUERPERAL FEVER |

AND OTHER DISEASES PECULIAR TO WO-
MEN. In one8vo vol. of 464 pages.  Cloth, 8250,

MEIGR ON THE NATURE, SIGNS AND TREAT-
MENT OF CHILDBED FEVER. In one Svo.
volume of 346 pages, Cloth, §2.00,
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PLAYFAIR, W. 8., M. D., F. R.C. P,

Professor of Obsietric Mediewne in King's College, London, efe,

A Treatise on the Science and Practice of Midwife
Edited, with additions, by
In one handsome octavo volume of 654 pages, with 3 plates and 201 engrav-

American, from the fifth English edition.
Rris, M. D.

New (fourth)
BERT P. Har-

ings Cloth, $4; leather, $5; half Russia, $5.50. Just ready.

This excellent work needs no commendation.
For many years it has maintained a deservedly
high rputation among teacher=s as a text book
and in the profession as a guide to the practical
experiences which attend the obstetrician. The
present edition. under the supervision of Dr. Har-
riz, has been earefully regized, and many portions
rewritten, and the whole work has been adapted to
the wants and circomstances of this continent.—
Eiiﬂ"i'li‘u Medical and Surgical Jowrnal, Aug. 1885, q.

n the short time that this exeellent and highly

esteemed work has been before the profession it

hns reached a fourth edition in this country and &
fifth one in England. This fact alone speaks in
high praise of it, and it seems to us that scarcely
mure need be said of it in the way of endorsement
ul its value, Asa text book for students and for
the uses of the general practitioner there is no
work on obstetrics superior to the work of Dr.
Playfair. Its tenchings are practical, written in
plain lanpuage, and afford a correct understanding
of the art of midwifery. No one can be disap-
peinted in lt.—Cineinnale Medical News, June, 1855,

BARNES, ROBERT, M. D., and FANCOURT, M. D.,

Phys. to the General Lying-in Hosp., Lond.

Obstetric Fhys. to St Thomas' Hosp., Lond,

A System of Obstetric Medicine and Surgery, Theoretical and Clin-

ical. For the Student and the Practitioner.
Prof, Milnes Marshall.

The Section on Embryology contributed by

In one handsome octavo volume of about 1000 pages, profusely

illustrated. Cloth, $5; leather, $6. In a few days.

BARKER, FORDYCE, A. M., M. D., LL. D. Edin.,

Clinienl Professor of Midewifery ond the Disenses of Women

in the Bellevie Hospital Medieal Collegs,

New York, Honovary Felicw of the Obstetrieal Societies of Lomdon and Edinkurgh, ete., ete.

Obstetrical and Clinical Essays.

800 pages. Lreparing. =0 0
KING, A. F. A., M. D.,

In one handsome 12mo. volume of about

Professor of Gbstetrics and Inseases of Women in the Medical Department of the Columbian Univer-
gity, Washington, I3 €%, and in the Univerzify of Vermont, ete.

A Manual of Obstetrics.

Hecond edition.

In one very handsome 12mo. volume

of 331 pages, with 59 illustrations. Cloth, $2.00,

It must ba peknowledged that this is just what |

it pretends to be—a sound guide, a portable epit-
ome, a worlk In which only indispensable matter
hns i]-c-.nn presented, leaving ont all padding and
chaff, and one in which the student will find pore |
wheat or condensed nutriment.— New Orlenns Med- |
seal and Swrgical Journal, May, 18584,

densed siyle of composition, the writer has pre-
semted a great deal of what it is well that every
obstetrician should know and be ready o practice
or preseribe.  The fact that the demand for the
volume has been such as to exhaust the firsé
edition in a little over & vear and a haif speaks

| well for its popularity.—Awmgrican Journel of (he

In A series of short paragraplis and by a con- | Medical Scieneces, April, 1354,

LANDIS, HENRY G., A. M., M. D.,

Professor of Ohsfelrics and the Diseases of Women in Starling Medical College, Columbus, O,

The Management of Labor.
pages, with 30 iilustrations. Shorily.

In one handsome 12mo. volume of aboui 300

BARNES, FANCOURT, M. D.,

Obstetrie Physician to St Themas' Hespilal, London,

A Manual of Midwifery for Midwives and Medical Students.
royal 12mo. volume of 197 pages, with 50 illustrations.

In one
Cloth, $1.25.

PARVIN, THEOPHILUS, M. D., LL. D.,

Professor of Obstetries and tha Diseazes of Women and Children in the Jaferson Medical College,

A Treatise on Midwifery.

pages, with numerous illustrations.  In press,

In one very handsome octavo volume of about 850

PARRY, JOHN §., M. D.,

Obatetrician to the Philadelphin Hoespital, Vice-Presulent of the Obstet. Society of Philadelphia,

Extra- Uterine Pregnancy: Its Clinical History, Diagnosis, Prognosis and
Treatment. In one handsome octavo volume of 272 pages. Cloth, $2.50.

TANNER, THOMAS HAWKES, M. D.

On the 8igns and Diseases of Pregnancy.

First American from the second

Englizh edition. Octavo, 490 pages, with 4 colored plates and 16 woodeuts,  Cloth, $4.25.

WINCKEL, F.

A Complete Treatise on the Pathology and Treatment of Childbed,
For Students and Practitioners. Translated, with the consent of the Author, from the

second German edition, by J. R, Cuapwick, M. D.

Octavo 434 pages. Cloth, $4.00.
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LEISHMAN, WILLIAM, M. D.,
Regius Professor of Miduweifory in the University of Glasgow, etc.

A System of Midwifery, Including the Diseases of Pregnanc d the
Puerperal State. Third American edition, revised by the Aunthor, with nﬂ:htmmﬁ
Jomx 8. Parry, M. D, Obstetrician to the Philadelphia ital, etc. In one large

very handsome octavo volume of 740 with 205 illustrations. Cloth, $4.50; leather,
£5.50; very handsome half Russia, raised bands, $6.00.

The author is broad in his teachings, and dis- on of the present editicn the author has
eusses briefly the comparative anatomy of the pel- | made such alterations as the p of ohstetri-
vis and the mobility of the pelvie articulations. | cal science seems to raquirg,hl'n we cannot bug
The =econd chapter is devoted u.ll.:ljl' to | admire the ability with which the fask has been
the sindy of the palvis, while in the third the ﬁl‘nmmﬂ We consider it an admirable text
female organs ortga-narl.ﬁnn are introduced. k for students doring their aitendance upon
The structure and development of the ovum are | lectures, and have great pleasure in recommend-
admirably deseribed. Then follow chapters upon | ing it. As an exponent of the midwifery of the
the various subjecta embraced in the studyof mid- | present day it has no suserim' in the English lan-
wifery. The déseriptions throughout the work are | gnage.—Conada Lancet, Jan. 1880, P
E‘!ﬂil“ﬂ pleasing. It is sufficient to state that in | To the American student the work before na

is, the last edition of this well-known work, every | must prove admirably adapted. Complete in all jita
recent advancement in this field has been brought essentially modern FI:{I ita teachings, and with
forward.— Physician and Surgeon, Jan. 1580, amonstrations noted for clearness And §

We gladly weleome the new edition of this ex- | it will gain in favor and be recognized as a work
callent text-book of midwifery. The former edi- | of standard merit. The work cannot fail to ba
tions have been most favorably received by the B;rpul:.r and iz cordially recommended.—N. O.
profession on both sides of the Atlantle. In the ed. and Surg. Journ,, March, 1880.

SMTPE. 5. LEWIS, I B,

Clinical Professor of Diseases of Children in the Bellevue Hospital Medical College, N, ¥.

A Complete Practical Treatise on the Diseases of Children. Fifth

edition, thoroughly revised and rewritten. In one handsome octavo volume of 836
with illustrations. Cloth, $4.50; leather,$5.50 ; very handsome half Eussia, raised ba

Thie is one of the best books onthe subject with | which we venture to say will be a favorable one.—
which we have met and one that has given us | Dublin Journal of Medical Seisnce, Murch, 1883,
gatisfaction on every occasion on which we have | There is no k published on the subjects of
eonsulted it, either as to diagnosis or treatment. | which this one treats that is its eqnal in value to
1t is mow in its fifth edition and in its present form | the physician.  While he has said just enough to
is a very adequate representation of the subject it | impart the information desired by general practi-
treats of as at present understood. The imporiant | tioners on such questions as etiology, pathology,
subject of infant hygiens is fully dealt with in the | prognosis, ete., he has devoted more attention
early portion of tha%onk. The great bulk of the fha diagnozis and treatment of the ailments which
wu:ri iz appropriately devoied to the disesses of | he so aceurately deseribes; and such information
infancy .mE eEi]dhmd_ Wa would recommend | is exactly whal is wanted by the vast mﬂ of
any one in need of information on the snbject to |  family physicians"— Va. Med. Monthly, Feh.
procure the work and form his own opinion on it, |

KEATING, JOHN M., M. D.,

Lecturer on the Diseuses of Children at the Universify of Pennsyleania, efc.

The Mother’s Guide in the Management and Feeding of Infants. In
one handsome 12mo. volume of 118 pages. Cloth, $1.00.
.  Works like this one will aid the physician im- | the employment of & wet-nnrse, about the
mensely, for it saves the time he = constantly giv- | food for a nursing mother, about the tonio effecta
his patients in instructing them on the sub- | of a bath, about the perambulator verivs the nurses,
%&5 here dwelt upon =6 thoroughly and prac- | arms, and on many other snbjects Mﬂﬂﬁrm

eally. Dr. Keating has written a practical book, | which the eritic might say, “surely this is
has carefully avoided unnecessary repetition, and | ous," but which experience teaches ns are exact
suceessfully insiructed the mother in such details | the things needed to be insisted apon, with the rie
of the treatment of her child as devolve upon her. | as wellas the poor.—London Lancef, Tanuary, 25 1882,
He has studicusly omitted giving prescriptions, | 4 book small in size, written in pleasant style, in
Endu;f:ﬂnﬁwdﬂﬁ mnth:;m\ﬁ Eali lfi cfillfr*:;lm?l'chﬁ i Ianﬂlago which ean be readily understood

joetor, as his dutics arg ¥ wlstine m hers.  mother, and eminenily practical and safe; in fack
—American Journal of Obstetrics, October, 1881. | book for which we have been waiting a |

Tir. Keating has kept clear of the common fault | time, and which we can most heartily recomm
of works of%hls &nrt, viz, mizing the duties of | to mothers as the book on this subject.—New Fork
the mother with those proper to the doctor,  There | Medical Jowrnal and Obstetrical Keview, Feb, 1882,
& the ring of common sens=¢ in the remarks about |

OWEN, EDMUND, M. B.,, F. R. C. 8.,
Surgeon fo (he Children's Hospital, Freat Ormond St., London.
Surgical Diseases of Children. In one 12mo, volume. FPreparing. See Series
of Clinical Manuals, page 3.

WEST, CHARLES, M. D.,
Fhyzician to the Hospital for Siek Children, London, ete.
Lectures on the Diseases of Infaney and Childhood. Fifth American
from ith English edition. In one octave volume of 686 pages. Cloth, $4.50; leather, $5.50.
By the Same Author.

On Some Disorders of the Nervous System in Childhood. In one small
12Zmo. volume of 127 pages. Cloth, §1.00.

CONDIE'S PRACTICAL TREATISE ON THE | vised and augmented. In one octave volome of
DISEASES OF CHILDREN, Sixth edition, re- | 779 pages. Cloth, 85.35; leather, §6.35.
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» Lu Broraers & Co.'s PuBricatioNns—Med. Juris., Miscel. 31

Professor of Chemistry and of Forensie Medicine and Public Health at the London Hospital, efe.

Legal Medicine. VoLumE IL. Legitimacy and Paternity, Pre cy, Abor-
tion, Rape, Indecent Exposure, Sodo Bestiality, Live Birth, Infantici e, Asphyxia,
Drowning, Hnmgi%-, Strangulation, Su tion. aking a very handsome imperial oec-
tavo volume ot 529 pages. Cloth, $6.00; leather, $7.00.

Vorusme 1. Containing 664 imperial octavo pages, with two beautiful colored
plates. Cloth, $6.00; leather, $7.00.

The satisfaction expressed with the first portion | tables of cases appended to each division of the
of this work is in no wise lessened by a peruzal of | subject, must have eost the author a prodigions
the second volume. We find it characterized b}'f amount of labor and research, but they constitute
the same fulness of detail and clearness of ex- | one of the most valuable features of the book,

on which wa had oceasion so highly to com- | especially for reference in medico-legal trials,—

mend in our former notice, and which render it 2o | American Journal of the Mediea! Seiences, April, 1854,
valuable to the medical jurist. The copious .

TAYLOR, ALFRED 8., M. D.,
Leeturer on Medical Jurisprudencs and Chemistry in Guy's Hospital, London,

A Manual of Medical Jurisprudence. Eighth American from the tenth Lon-
don edition, thoroughly revised and rewritten. Edited by Jonx J. Rersg, M. D., Professor
of Medical Jurisprudence and Toxicology in the University of Pennsylvania. In one
large octayo volume of 937 pages, with 70 illustrations. Cloth, $5.00; leather, $6.00; half
Russia, raised bands, $6.50.
=The American editions of this standard manual | only have to seek for lan
ﬂ]ua for a long ?m:ﬁ}ﬂd elaim tn thE ‘lfl:murnh*?lf {
no:nu hefnmwu.u::a umﬂ muﬂtﬁﬂ-mtfh: - hts
and emendations of Dr. or upon the subject
to which he devoted his life with an assiduity and
success which made him focils princeps amon
English writers on meadical jurisprudence. Bot
the author and the book have made o mark 100 | g0 to every liberally-edn lawyer, and we

deep to be affected by eriticism, whether it be | heartily commend the present edition to both pro-
censure or praise. In this caze, however, we should | fessions.—Albany Law Journal, March 26, 1881

By the Same Author.

The Principles and Practice of Medieal Jurisprudence. Third edition.
In two handsome octavo volumes, containing 1416 pages, with 138 illustrations.  Cloth, $10;
leather, $12. Just ready.

For years Dir. Tn{%]ur was the highest anthority | matters connected with the subjeet,” shounid be
in England uFou e subject to which he gave | bronght up to the present day and eontinued in
a;gecial attention. His experience was vast, his | its authoritative position. Te accomplish this re-

ent exeellent, and his skill bevond eavil. 1t | sult Dr. Stevenson has subjected it to most carefal

4

erefore well that the work of one who, a2 Dr. | editing, bringing it wall up to the times.—dmere-
Btevenson says, had an *enormous grasp of all | can JuE;'natn HFJ Medieal .‘!;Jaimm, Jan. 1884,

torms.—dmerican
Journal of the Medical Seiences, Jan. 1841,

This celebrated work has been the standard au-
thority in its department for thirty-seven years,
both in E‘nﬁfllnd. and America, in both thhpmm-
glons which it concerns, and it is improbable that

it will be superseded in many years. The work is
| simply indispensable to every physician, and nearly

By the Same Aii:thur.

Poisons in Relation to Medical Jurisprudence and Medicine. Third
American, from the third and revised English edition. In one large octavo volnme of 732
pages. Cloth, $5.50; leather, $6.50.

PEPPER, AUGUSTUS J., M. 8., M. B., F.R. C. 8.,
Eraminer in Forensic Medicine af the Umiversity of London,

Forensic Medicine. In one pocket-size 12mo. volume. Preparing. See Students'
Series of Manuals, page 3.

LEA, HENRY C.

Superstition and Force: Essays on The Wager of Law, The Wager of
Battle, The Ordeal and Torture. Third revised and eulm-ge‘i edition. one
handsome royal 12mo. volume of 552 pages. Cloth, $2.50.

This valuable work is in reality a history of eiv- | should not be most carefully studied ; and howaver
flization as !nta.rgfletad by the progress of jurispru- | well versed the reader may be in the science of

dence. . . In “Suoperstition and Force " we have s | jurizprudences, he will find mueh in Mr. Lea's vol-
mnlmupllic survey of the long period intervening | ume of which he was previeusly | nt. The
tween primitive barbarity and civilized enlight- | book is & valuable addition to the lifersture of so-

enment. There is not a chapter in the work that | cial science.— Westmingter Review, Jan, 1880,

By the Same Author.

Studies in Church History. The Rise of the Temporal Power—Ben-
efit of Clergy—Excommunication. New edition. In one very handsome royal
octavo volume of 605 pages. Cloth, $2.50. Just ready.

The author i= pre-eminently ascholar. He takes | primitive church traced with so much clearness,

up ave ic allied with the leading theme, and
traces ﬁﬂ to the minutest detail with a wealth
of knowledge and impartiality of treatment that
compel admiration. The amonnt of information
compressed into the is extraordinary. Inmno

other single volame is the development of the |

and with =0 definite a perception of complex or
conflicting sources. The fifty % on the

of the papa.ni', for instance, are admirable for con-
ciseness and freedom from prejudice—Bosion
Traveller, May 3, 1883,
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