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PREFACE.

Ir has been customary for several years to issue to the
class of Practical Physiology in St. Bartholomew’s Hospital
papers containing a short account of the histology and
chemistry of the various organs, together with the methods
employed in the preparation of the tissues for the micro-
scope. The gradual increase in the number of these papers
has induced the authors to collect and publish them, as they
have found that in a large class it is almost impossible to
to teach practical histology without some definite text-book
as a basis.

The excellent manuals of Foster and Langley, Schiifer,
and Rutherford, possess the objection that they are some-
what too elaborate for the ordinary student, whilst they do
not contain any epitome of histology—an omission which
in the opinion of the authors greatly detracts from their
utility.

This work may therefore prove in some respects more
useful to the classes of practical physiology now established
in the various medical schools, than those more complete
ones which have just been mentioned.

Much of the histology has been taken from the works of
Klein, Frey, Ranvier, Stricker, and Schifer.
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At some future time the Authors hope to publish an
account of the chief physiological instruments based on the
same plan, with the methods for employing them.

The Authors beg to return thanks to Mr. Morrant Baker
for many valuable suggestions; to Dr. Klein, F.R.S., for
revising part of the histology; to Dr. Russell, F.R.8., for
permission to publish the chemical memoranda, compiled
under his direction; and to Mr. J. W. Groves, of King’s
College, for allowing free use to be made of his eminently
practical paper on “ Hardening and Staining, ete.,” recently
read before the Quekett Microscopical Society.

VINCENT HARRIS.
D’ARCY POWER.

UprPER BEEREELEY STREET, W., MWarch, 1880.



INTRODUCTION.

IT is seldom possible to obtain good results if tissues be
examined under the microscope without previous prepara-
tion. It has been found necessary, therefore, to use various
methods which subserve the purposes of—

(1) Hardening or Softening,
(2) Cutting and Teazing,
(3) Staining,
(4) Mounting,
before submitting the structure to examination.

We propose devoting sections to each of these processes
before treating of the tissues individually.
Eramination of fresh tissues, when nece'ssm':,-, may be done in—
Normal saline solution, which is a 757 solution of chloride of
sodinm.
* Blood serum,
Aqueous humour of the eye.
Todised serwmm, which eonsists of serum fo which a little iodine
has been added to preserve it.

1. Harpexixe oF Tissvts
1s accomplished either by
(1) Various hardening fluids,
(2) Freezing, a method which is applicable to microtomes
only, and of which we shall treat at page 9.
The hardening fluids contain as a rule some of the pre-
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parations of chromium, of which the most usual are chromic
acid, bichromate of potassium,and bichromate of ammonium.

(1) The solution which is of most general use is a mixture
of chromic acid and spirit ; it is thus prepared :

R Chromic acid }7 solution (i.e., containing 1 grm. in

600 cc.), 2 parts.
Methylated spirit, 1 part.

It may be modified by taking equal parts of 0-5%
solution of chromic acid, and of methylated spirit. This
fluid produces its effects in a very short time—i.e., about
seven to ten days.

(2) Bichromate of potash is very frequently used in solu-
tions the strengths of which vary from 17 to 57 : the best
is the 27 solution, and this, if changed every four days,
hardens tissues in a fortnight.

(3) Bickromate of ammonia is specially used for hardening
the brain and spinal cord, in solutions of 57 strength.

L (4) Miiller's fluid is made thus :—
Potass. bichromat., 2 grms.
Sodz sulphat., 1 grm.
Aq. destillat., 100 ce.

(8) Methylated spirit alone is frequently employed.

(6) Absolute alcohol of specific gravity 0-795 is the most
rapid hardening fluid. It is not often used, on account of
its expense, and because it has a tendency to produce
shrinking of the tissue hardened.

Osmic acid, 17, gold chloride 0-5%, and picric acid (satu-
rated solution), are sometimes used as hardening re-agents,
when the tissue is required to be hardened and stained
simultaneously.

Directions for hardening.—Never use anything but fresh
tissue. Cut the tissue into pieces, about the size of a hazel-
nut, with a sharp razor. Do not wash with water, but
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if it be necessary to get rid of any foreign body, allow a
small stream of a weak solution (‘257) of potass. bichromate
to run upon it from a wash-bottle.

Place the cut pieces into a large excess of the hardening
re-agent in a stoppered bottle, which should be kept in a cool
place.

Change the hardening re-agent frequently—ey., the
chromic acid and spirit solution on the second, fourth, and
seventh days.

In all cases, in a week to ten days remove the specimens
to spirit to complete the hardening,

Softening fluids.—Certain tissues, especially bone, have to
be softened before they can be conveniently cut into sec-
tions for the mieroscope.

The usual fluid is a solution of hydrochloric acid, from
27 to 37, or a mixture of nitric and hydrochloric acids.

Tendons and other such tissues have to be placed in a solu-
tion of potass. bichromat., 2%, in order that the cementing
material may be sufficiently softened to allow of teazing with
needles.

A saturated solution of picric acid is recommended for
softening, and at the same time for preparing teeth.

9, CurTivg,

The most usual way of obtaining thin sections of hardened
tissues is by (1) hand-cutting with a sharp razor; but sections
may also be cut (2) with machines called microtomes, or
(3) with a Valentin’s knife.

(1) Cutting sections by hand.—In cutting a small piece
of tissue it is customary to embed it in a wax mass of some
kind. For this purpose small paper boats may easily be
formed (see Appendix), or a little square tin box with a
removable bottom may be used to hold the melted material,
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The tissue is held upon a needle mounted in a handle, and
is covered over with a layer or two of the melted wax,
which is allowed to harden upon it. When the wax mass
is cooling, the piece of wax-enveloped tissue is placed in
one end of the boat, and is then covered over with more
melted wax, and the whole allowed to harden. When cool,
the wax is removed from the paper or tin boat, and the
tissue is ready for cutting.

Embedding materials :—

(i) Usual form. White wax and olive-oil, equal parts.

(i) Paraffin-wax and lard, of each three parts, paraffin
oil one part.

(11) Cacao butter.

Various modifications of these may be made: a hard mass
must be used in summer, and a softer one in winter.

Razors for hand-cutting must be broad-bladed and hollow-
ground : the original “army razor ” is the best. They must
always be stropped in one direction.

There is no advantage in special section cutters of various
forms over ordinary razors.

Directions for cutting by hand :—

Be sure the razor is very sharp.

Iold the razor firmly in the right hand with the fingers
closed above the handle, take the wax mass between the
index finger and thumb of the left hand, support the back of
the razor on the former, and cut from left to right and from
heel to tip of razor.

Let the handle be kept in a line with the blade.

Keep the blade well wetted with spirit, into which also
the cut specimens must be floated off with a camel’s hair
brush after each sweep of the razor.

(2) Cutting sections with microtomes is of most use when
a large number of sections of the same tissue is required.

The chief microtomes are :—
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(«) Ranvier's, which consists of three hollow brass ¢ylinders
fitting one inside the other; to the most external a flat
cireular brass plate is fixed at one end, and to the other a
cap which can be screwed on, carrying through its centre a
fine screw. The tissue having been embedded in paraffin-
wax in one of thz eylinders, the cap is adjusted, the micro-
tome held in the hand and the screw turned until the wax
is carried up sufficiently high for the embedded specimen to
be cut ; the flat plate guides the razor. After each section is
cut the serew is turned slightly, thereby presenting sufficient
of the specimen for another section.

(b) Stirling’s is on the same principle, but is larger, and is
fixed to a table by means of a secrew. Only one eylinder,
however, is fitted to the instrument.

(¢) Rutherford’s provides a trough which may be used to
contain a freezing mixture of ice and salt, When this is
used the tissue is embedded in thick gum, which, on freezing,
becomes quite solid, and may be readily cut.

Both (b) and (¢) are generally provided with glass plates
« instead of brass, to guide the razor.

(d) Williams’ is by far the best microtome for general
use. It consists of a circular wooden box about eight or
nine inches in diameter. Into the centre is fixed a circular
solid brass cylinder, with a brass plate at the top. This
box contains a freezing mixture, and is provided with a waste
tube to get rid of the water as the ice melts. The cover of
the box is wooden, but has a plate of glass. fixed upon its
upper surface ; it also has a central aperture to admit the top
of the brass eylinder. This cover is fixed down after the
freezing mixture has been placed in the box, and fastened
with a lateral secrew. The specimen, which should first be
left for a couple of hours in water (to get rid of the spirit), is
placed on the cylinder plate in a little gum. The gum is
soon frozen, and the specimen is fixed by this means. The
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cutting is done by means of a razor, which is fixed in a
movable triangular brass frame, supported on three serews.
By the adjustment of these serews the thinness of the section
is regulated. The frame works smoothly over the glass table.
The upper surface of the razor should be slightly moistened
with gum. As the sections are cut they should be swept off
the razor with a ecamel’s hair brush, and should be washed in
warm water before staining.

There are many other microtomes.

The ice and salt in the case of freezing microtomes should
be very finely pounded.

(8.) Valentin’s knife is sometimes used to cut sections
of fresh tissue. It consists of two blades, which can be
separated by a screw. The section is cut between them.

Teazing is done by taking a small piece of the tissue—e.g.,
tendon or heart-muscle—in a drop of the fluid in which it
is intended to mount the specimen (generally glycerin or
saline solution), on a slide, and tearing it in the direction of
its fibres with a couple of strong needles mounted in handles
- to within one-quarter of an inch of their points. If it be
stained, put a piece of white paper behind it: if transparent,
use some coloured backeround.

3. Stamwing Fruips.

Almost all tissues require to be stained with some colouring
material in order that their structure may be adequately
demonstrated.

The simplest and best is an aqueous solution of hematoxylin,
which is prepared thus :—

Kk Extract of hematoxylin . . 60 grms.
Alum ; : . ; . 180 grms,

Rub thoroughly together in a mortar, and add slowly
300 cc. of distilled water; then filter, and to the filtrate
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add 20 ce. of absolute alcohol. Preserve in a stoppered
bottle.

Aleoholic heematorylin is highly recommended by some
authorities. Make saturated solutions of erystallized calcium
chloride and of alum in proof spirit; mix the solutions in
the proportion of one to eight. To this mixture add a
saturated solution of hzmatoxylin in absolute aleohol, drop
by drop, until the whole becomes a dark purple. This
solution may be used at once, but is greatly improved by
keeping.

Carmine was formerly used much more than it is at
present; it has the disadvantage of staining specimens a
colour trying to the eye, whilst it has not the great selective
power of hematoxylin. Beale’s solution is most frequently
employed. It is thus prepared :—Dissolve carmine grm. i.
in lig. ammonie fort. 3 ece. warm, add aq. destillat, 120
ce., and filter. Then add glycerini 30 ce., and spir. vini
rectif. 120 ee., and keep in a well-stoppered bottle.

Golding Bird’s carmine is made by thoroughly mixing
carmine grms, 1j and borax grms, viij in a mortar, dis-
solving in warm water for twenty-four hours. The super-
natant fluid which should be decanted is then ready
for use.

The carmine staining must be fixed in the same way as
the anilin (vide infra).

Picrocarmin, or solution of picrocarminate of ammonia, 1s
now much used, especially for * double staining "—i.¢., when
it is expedient to stain tissues with two colouring materials,
in order to bring out certain special features in their strue-
ture. It i1s prepared by adding a saturated ammoniacal
solution of carmine to a saturated solution of pierie acid
until a precipitate forms, evaporating in a water bath to }
its bulk—filtering and evaporating the filtrate to dryness:
a crystallized mass, easily soluble in water, is obtained, which
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is picrocarmin. The strength of the solution should be
about 1% to 3%. During preparation the ammonia should
be kept in excess.

Anilin staining fluids are sometimes used, of which the

hest are—
Rosein—rose red.

Purpurin.
Anilin black.
Anilin blue.

When used, the solution should be weak, and the colour
should be fixed by passing the sections through water aci-
dulated with acetic or hydrochloric acid (about 1%), and
then transferring rapidly through the spirit and oil of eloves
to the preserving medium.

Eosin, a very pretty red dye, is used especially to stain
nervous and vascular fissues: a ‘017 solution in water is
used. Specimens stained with this re-agent should be passed
through acidulated water (as above) in order to fix their
colour,

Molybdate of ammoniuwm 1s recommended as produecing a
cool blue-grey general stain, which does not interfere with
the after use of carmine. A 5% solution in water should be
used. The specimens are stained under the action of light
in twenty-four hours.

Nitrate of silver is used in all cases when it is required to
bring out the endothelial cells of serous membranes, as it is
taken up by the intercellular substance and reduced as the
black oxide under the action of the light, and so maps out
the cells in dark lines. The fresh tissue should be plunged
into a ‘5 to ‘257 solution for about fifteen to twenty
minutes. After the excess of the salt has been washed
away in distilled water, the tissue should be exposed in

weak glycerin to the action of sunlight until sufficiently
dark.
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Chlovide of gold is used to stain certain tissues, principally
to show the nerves ; it is also used for cartilage—a *5 to *25%
should be employed.

For a classified list of staining fluids see Appendix.

Directions for Staining,

Use a weak solution of the dye, and allow the sections to
remain in it for a long time,

Examine the sections from time to time by transferring to a
wateh-glass containing spirit, n order to regulate the staining.

Specimens which have been hardened in any preparation
of chromium must be passed through a 1% solution of sode
bicarb. before staining with hsematoxylin, in order to neu-
tralise the effect of the chromium, after which the sections
must be put into two solutions of hematoxylin, the first
weak, the second stronger.

Preparing for mounting.—Specimens may be mounted at
once in glycerin after cutting, staining, and washing in dis-
tilled water ; but if it be desired to preserve in Canada balsam
or Dammar the sections must pass, after staining, through—

(e) Methylated spirit,
(b) Absolute aleohol,
(¢) Clove oil, oil of tur-
pentine, or benzol,
~ They must remain in aleohol for five to ten minutes, and
in clove oil for the same time.

}tu remove the water.

}tﬂ render them transparent.

4, MoUNTING,

For this process the operator must have—

(1) Glass slides, which are slips of glass three inches long
and one inch broad, about the thickness of ordinary window
glass, with or without ground edges.

(2) Cover glasses, which are made of extremely thin glass,
circular or square, 1 to § inch in diameter.
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(8) Section lifter, which is easily made by beating out flat
one end of a thick copper wire, four or five inches in length.
The flattened portion should afterwards be filed at the edges
and rubbed smooth with sand-paper.

(4) Mounting solutions. — These are: Glycerin, Canada
balsam, and Dammar varnish.

Preparation of Canada balsam.—Mix equal parts of Canada
balsam and choroform, and warm. The balsam 1s entirely
dissolved. Filter.

Preparation of Dammar varnish.—Dissolve gum dammar
in powder 50 grms. in 150 ce. turpentine, and filter ; gum
mastic 50 grms. in 200 cc. chloroform, and filter. Mix the

solutions, and again filter.
Directions for Mounting.

In glycerin.—Sections may be mounted in glyecerin direct
from water, the cover glass being afterwards painted round
with Canada balsam or dammar solution,

In Canade balsam.—Having cut and stained the sections,
remove them by meansof a needle, and place them one by
one in a watch-glass or small dish of absolute alcohol.
Leave them in this medium for ten minutes or more, and
then pass them into clove oil in another watch-glass. Leave
them until perfectly transparent—:.c., for about five or ten
minutes. Now take a clean glass slide, and on the centre
place a small drop of Canada balsam mixture. Remove the
sections from the clove oil by means of the section lifter,
and with a needle bring them down into the balsam. Finally,
put another drop of balsam on the under surface of a cover
glass, and allow it to fall gently upon the slide. T%e cover
glass must not be pressed down,

After mounting, label the slides and set them flat in a
tray box, made fo hold a variable number of specimens from

twelve to sixty.
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Microscopes,

We append a list of some of the prinecipal English makers,
from any of whom a useful instrument may be obtained.
Arnold, West Smithfield, E.C.
Baker, Holborn, W.C.
Beek, Cornhill, E.C.
Crouch, Barbican, E.C.
Collins, Gt. Portland Street, W.
Parkes, St. Mary’s Row, Birmingham.
Pillischer, New Bond Street, W.
Powell and Leland, Euston Road, N.W.
2 Ross, New Bond Street, W.
Swift, University Street, W,C.

Forewgn Malkers :—

Hartnack’s (1, Rue Bonaparte, Paris) microscopes are
excellent, and the stand of No. VIIL in his catalogue, with
oculars Nos. 2 and 3, and objectives (lenses) 4, 7, and 8, is
recommended (cost about 250 frs.).

The lenses of Carl Zeiss (Jena) are especially good; A, D,
and E are those in ordinary use (cost £1 7s., £2 6s., and
£3 11s, respectively).

Verick’s microscopes (Paris, 2, Rue de la Parcheminerie, 2)
are highly recommended.






ERRATA.

Page 54, lines 8, 11 and 20, for ‘intra-lobular’ read
¢ inter-lobular.’

Page 81, line 1, for * reparation ’ read ‘ preparation.’

Pages 97 and 103, for ‘quiaicum’ read ‘guialcum.’

Page 110, line 8, jor * The feetus of ’ read * The feetal or.’

Page 120. [nsert © interlobular veins,’ 54.

Page 121. [Insert * Myosin,’ 95.
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EPITOME OF APPARATUS NECESSARY FOR THIS WORK.

Microscope.

A pair of fine scissors.

A pair of fine forceps.

Two scalpels.

Needles mounted in handles.
Razor.

Glass slides and cover glasses.
Watch glasses (6).

Section lifters (2).

Labels,

A box or eabinet for mounted specimens,

REAGENTS—(the most used).

Bichromate of potassium 1°/, & 2°/, solution.
Bichromate of ammonium 5°/, 5
Miiller’s fluid

Chromic acid 3°/, "
Osmic acid, Auric chloride, and Silver nitrate.
Methylated spirit,

Absolute alcohol.

Clove oil,

H=matoxylin solution,

Pierocarmin
Carmine,
Anilin colours.
Eosin,

Sodz bicarb., 1°/, solution.
Acetic acid,
Saline solution,
Tannic and Boracic acids.
Glacial acetic acid,
Chloride of sodium,
Glycerin,

Dammar varnish,

Canada balsam.,

Distilled water,

»n

¥
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THE BLOOD.

HUMAN BLOOD.

Take a small drop of blood from the finger; placeit on a per-
fectly clean glass glide, and put over it a glass cover. Examine
with magnifying power of 200 or 300, (Hartnack., Oc, 3, Obj.
vii)

COLOURED CORPUSCLES :

Circular discs y¢'sg — 3o inch in diameter ; and y;},7 inch
in thickness, depressed a little on each sidé. When seen side-
ways, biconcave or dumb-bell shaped. Of a pale buff colour,
but when aggregated of a reddish tint. They have a tendency
to run together, collecting in rolls or rouleaux. Notice a cor-
puscle as it rolls over, and observe the change in its form, being
alternately circular and biconcave. '

The corpuscle has no nucleus; the false appearance of a
nucleus is oceasioned by the refraction of light in passing through
a biconcave disc. Prove this by slowly altering the focus. The
corpuscles consist of two parts : a stroma, which is colourless,
and the coloured part, a red erystallizable substance, kemoglobin.,

CoLOURLESS CORPUSCLES :
Their proportion to the coloured varies from 2 to 10 in 1,000,
the number being greater after taking food.
When perfectly fresh, they are spherical and faintly granular ;
they quickly alter and become markedly granular.

- About %4 inch in diameter ; nucleated, the nucleus not often
apparent without the addition of weak acetic acid. They are
nearly always isolated, and do not collect together or mix with the
coloured discs. They are endowed with the power of spontaneous
motion (amoeboid movement), This is best seen with a * warm
stage.”* Observe and draw the changes in form of a colourless
corpuscle at intervals of five minutes,

ACTION OF REAGENTS ON THE BLOOD :
Take a small drop of blood on a slide and add to it a drop of
saline solution. Cover it with a glass cover ; any reagent may
now be made to act upon the blood by placing a drop of it on

* Bee Appendix,
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one side of the slip and applying a piece of filter paper to the
opposite side. A stream of the fluid passes under the cover
glass, This is called Lrrigation.

Irrigate specimens of blood with (1) Water : the red corpuscles
hecome smooth and pale, and disappear.

(2) Aeetic acid ;: the same changes take place, the colourless
corpuscles become more distinet and their nuclei more apparent.

(3) Tannic acid : the hemoglobin collects in small lumps at
the sides of the red corpuscles. (The action of carbonic acid
gas, chloroform vapour, and certain other reagents, will be found
in the Appendix.)

HZEMIN CRYSTALS :

A drop of blood is dried on a glass slide ; two or three granules
of common salt are added. With a capillary pipette add a drop
of glacial acetic acid and then cover. Raise the temperature
gradually to the boiling point over a spirit lamp until the greater
part of the acid has evaporated. A number of small reddish-brown
rhomboidal erystalline plates are seen.

HEMOGLOBIN CRYSTALS :
Take a drop of blood from a guineapig and let it coagulate on
a glide ; add a little water and take up the clot with the forceps,
and let several small drops fall upon another slide. As these
evaporate, heemoglobin erystals of various sizes shoot out from
the edges, separately and in bundles.

BLOOD-CORPUSCLES OF OTHER VERTEBRATE ANIMALS.

COLOURED CORPUSCLES :

In nearly all Mammalia the coloured corpuscles are round
dise-like non-nucleated bodies, similar to those of man, but
differing in size. In this respect they vary considerably,

In Birds, Reptiles, Amphibia, and Fishes, the corpuscles are
oval and nucleated, the nuclens presenting a central elevation
on each surface. These corpuscles are larger in birds than in
mammalia; still larger in fishes ; and of a yet greater size in
amphibia,

COLOURLESS CORPUSCLES :

The general characters of these corpuscles are similar in all
animals, but they are found in much larger proportion in the
blood of fishes and amphibia than in that of mammalia and birds.

Irrigate a specimen of newt’s blood with boracic acid 1°/..
The hemoglobin collects around the nuclei of the red corpuscles.
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EPITHELIUM.

SQUAMOUS EPITHELIUM.

FroMm THE MOUTH :

With a blunt knife, or with the finger nail, scrape off a thin
shred from the mucous membrane of the cheek ; mix with a
drop of normal saline solution on a slide; place on it a cover
glass, and examine with a power of about 200 diameters.

The cells consist of large, flat, roundish, or irregularly poly-
hedral bodies, of various sizes, The substance is more or less
transparent, containing granular matter. The nuclei small, oval,
frequently granular, and sometimes missing,

FrOM THE (ESOPHAGUS :

Tease a scraping from the cesophagus of a cat or dog in a
small drop of glycerin. The cesophagus should be placed in potass.
bichrom, 2°( for twenty-four hours, and then, after washing,
should be left in hmatoxylin solution for several hours. The
nuclei of the cells are thus stained,

GLANDULAR EPITHELIUM.

FroMm THE KIDNEY OR LIVER:

Take a scraping from the freshly cut surface of a kidney or
liver; prepare in salt solution.
The cells vary in shape and size, are pale, and fairly well defined.

COLUMNAR EPITHELIUM,

FROM THE INTESTINE :

Take a small portion of the intestine of some animal (cat,
rabbit, or dog), place it in a 2°/ solution of bichromate of
potash for twenty-four hours or more; detach a fragment of
the mucous surface by scraping lightly with a knife, and tease up
with needles in a drop of saline sclution or glycerin on a glass
slide.

The cells are cylindrical or conical in form, with fairly well-
defined outling ; protoplasm finely granular ; nucleuns clear, oval,
well-defined.

When an aggregation of cells is seen from above, as on the
surface of a villus, it has the appearance of a regular mosaic,
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TRANSITIONAL :
Best seen in the bladder, which may be prepared in the same

way as the cesophagus, The shape of the cells should be noted:
some are tailed, others concave on one side, spindle-shaped, or
candate, The nuclei are very large.

CILIATED EPITHELIUM.,

Scrape lightly the mucous surface of a prepared trachea, and
tease out in glycerin, and examine in a similar manner,

The cells have cilia at one end and a tail at the other, with a
large nucleus near the tailed end,

Study of Ciliary Metion.

With a sharp pair of scissors cut off a small fragment of one of
the branchiz of a living oyster or mussel. Put it upon a glass
slide in a drop of salt solution, and bring it under the microscope
as quickly as possible (Hartnack, Oc. 3, Obj. vii.).

Ciliary movement at first very rapid ; soon becomes slower,
and finally ceases.*

PIGMENT :
Can be studied in scrapings from the choroid, iris, ete. They

are either branching dark irregular cells with clear nuclei, or
flattened polygonal cells,
* Bee Appendix,
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ENDOTHELIUM.

ENDOTHELIUM OF SEROUS MEMBRANES.

PREPARATION—THE SILVER METHOD,

From an animal which has been recently killed by bleeding,
take a portion of the omentum, pericardium, mesenfery, or
other serous membrane. Immerse it at once in a 1°/, solution
of nitrate of silver. Leave it for about ten minutes. Then
wash thoroughly in water, and expose to the light for about a
quarter to half an hour: that is, until it has assumed a brownish
colour. Cut the membrane in small pieces with scissors, and
mount in glycerin. ( Vide infra.)

The endothelial linings of arteries and veins may be demon-
strated in a similar manner. To show the endothelinm of the
lymphatic vessels, kill a rabbit rapidly by bleeding, open the
thorax, lift up the lungs and heart, rub the tendon of the
diaphragm briskly with a camel’s-hair brush wetted in saline
solution. Pour upon the tendon the solution of nitrate of silver,
and allow it to remain for ten minutes, then remove the tendon
carefully, wash in distilled water, cut in pieces, expose to the
light, and mount in glycerin with the brown surface uppermost.

THE GLYCERIN PROCESS.

The membrane is to be placed in a small glass dish partly
filled with distilled water. Take a clean glass slide, and im-
merse it in the water. Then float the specimen on to the centre
of the slide, taking care to prevent any folding of the tissue.
Remove the slide from the water, and arrange the specimen with
needles. Take away the superfluous water with strips of filtering

- paper. Put a drop of strong glycerin on the under surface of a
cover glass, and allow it to fall gently on the slide so as to form
a thin layer between the glasses, Finally paint round the edge
a layer of Dammar varnish.

GENERAL CHARACTERS OF CELLS.

(On examination, the surface of the membrane is found to consist
of a single layer of flattened polyhedral cells, variously modified,
and forming a mosaic. Nuclei generally single, and only to be
detected in deeply stained specimens, appear as bright and almost
colourless oval bodies within the cells. When seen in profile, the
nuclei occasion a projection from the surface.
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THE CONNECTIVE TISSUES.

VARIETIES,
1. White fibrous tissue.
2. Elastic tissue,
3. Areolar tissue,
4, Gelatinous or embryonal tissue,
6. Adipose tissue,
6. Cartilage,
7. Bone,

I. WHITE FIBROUS TISSUE.
PREPARATION. *

From a newly killed young rat or mouse the tail is cut off
close to the base. The skin is removed, and a small piece of the
extremity is pinched off between the nails, and is drawn away
from the rest of the tail. In separating this piece a number of
fine threads, the tendons, will be noticed. One of these of
moderate size is selected and teased out in glycerin,

STRUCTURE,

The tissue is then seen to consist of parallel bundles of fibres,
which vary in thickness, and are held together by an homoge-
neous and albuminous cement substance. The individual fibres
forming the bundles are straight or wavy, and are extremely
-delicate. Acetic acid added to tendons causes the fibres to swell
up and to disappear, owing to the presence in the tissue of a
substance which is readily convertible into glutin or gelatin,
The bundles of fibrils are surrounded by a more or less complete
sheath of elastic tissue, which is not acted upon by dilute acids;
hence the constricted appearance seen in tendons to which acetie
acid has been added.

To demonstrate the presence of THE TENDON CORPUSCLES,
PREPARATION,

The most delicate of the tendons obtained from the tail of a
rat is stretched, whilst it is still perfectly fresh, upon a glass
slide, The extremities of the tendon are allowed to dry, and
by this means it is maintained in an extended econdition,
A few drops of picrocarmin are placed upon the centre of the
tendon, and are washed away with distilled water after the
expiration of half an hour. A drop of glycerin acidified with
acetic or formic acid is then added, a hair is placed by the side
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of the tendon to obviate pressure, and a cover glass is put on,
the preparation being sealed up in the usual way., Good results
can also be obtained by mounting the isolated tendons in a 1°,
solution of acetic acid to which } its volume of logwood alum
solution has been added. The preparation must be examined as
soon as possible (Schafer). Also by treatment with a 0-1°),
solution of osmic acid for an hour, washing in distilled water
for three hours, and subsequent staining with picrocarmin,

STRUCTURE.

On examination the tendons thus treated are found to consist
of parallel bundles of fibres, arranged in groups whose substance
is almost colourless. Between each two groups is a lymph
channel, in which lie nearly parallel layers of delicate stained
cells—the connective tissue or fendon cells—forming for each
channel a single continuous row of rectangular plates. HEach
plate is provided with a more deeply staining nucleus, The
eells are separated from each other by a cementing substance,
and they possess fine processes. Each cell presents a straight
ridge—the elastic stripe. This ridge is formed by the union of
two or three concave portions of which the cell is composed, to
epable it to adapt itself to the curved surfaces of the tendon
bundles. The lymphatics may be demonstrated by staining the
tail of a very young rat in chloride of gold, and then making
fine transverse sections ; dark masses will then be seen in the
tendon corresponding to the lymphatic channels filled with an
albuminous fluid plasma. Radiating from these masses are fine

septa—the cement substance—binding together the contiguous
bundles.

II. ELASTIC TISSUE.
PREPARATION,
Tease out a small piece of the ligamentum nuchze of an ox in
glyeerin and examine,

STRUCTURE,
Elastic fibres are thiek and well defined; they do not form
bundles; they braneh dichotomously, and anastomese with each
other to form a real network ; when torn they eurl up at the

ends. They do not swell up when treated with acids, and they
yield elastin.

III. AREOLAR TISSUE.
PREPARATION,

This form of fissue is best seen in specimens of intestine and
skin, A small artificial bulla is formed in a rat or rabbit which
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is still warm by the injection into the subcutaneous tissue of a
(-2°(, solution of nitrate of silver or osmic acid, which is allowed
to remain for ten to thirty minutes. The bulla is then opened
with a pair of fine eurved secissors, and the delicate subeuntaneous
tissue is rapidly removed and spread out on a glass slide. It
is immediately covered with a thin glass, and the preparation
is stained for twenty-four hours with pierocarmin. Glycerin is
passed through until all the superfluous staining material is
removed, after which the preparation is sealed up.

STRUCTURE,

The tissue is composed of delicate bundles of ordinary
white fibrous tissue, some of the fibres are fibrillated, and all
interlace with each other ; the meshwork thus formed contains
a few very fine fibrils of elastic fissue. The interspaces are filled
with lymph-containing lymph corpuseles. Large plate-like cells
which appear to lie upon the surface of the bundles of fibres
are also seen. When viewed sideways these cells have a
branched appearance, and form the plasmatic cells. Fat cells
are also present.

IV. GELATINOUS, EMBRYONAL, MUCOUS, OR WHARTON'S
TISSUE.

PREPARATION.
Present in the feetal umbilical cord, and in the fcetal skin.
The connective tissne is obtained from a bulla formed by the
injection of a dilute solution of gold chloride, in a stronger
solution of which it is subsequently stained.

STRUCTURE.

A transparent jelly-like substance in the youngest condition,
-containing a hyaline mucous substance within a reticular frame-
work., At a later period bundles of fibrous conneciive tissue ave
apparent, as well as branched cells, blood-vessels, and fat eells in
an early stage of development. The tissue yields mucin on boil-
ing, ZThe vitreous hwmour appears to be a variety of this tissue
in which the branched cells have lost their processes,

i V. ADIPOSE TISSUE.
PREPARATION,

Tease out a small piece of fat in glycerin. Leave a small
piece of fat, which has been partially teased, in ether for twenty-
four hours, and the fatty portion will be dissolved out. Examine
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the preparation of areolar tissue formed by the injection of
nitrate of silver.

STRUCTURE.

Adipose tissue consists of a matrix or network of areolar tissue
containing fat cells. Fat cells are clear, well defined, rounded
vesicles of varying size, filled with an oily fluid, which often
gives rise after death to erystalline needles, probably of margarin,
radiating from the centre of the cell. In successful preparations
a fine zone of profoplasm, with a awcleus at one pole, can be
seen surrounding the cell more or less completely, The fat cells
may either form compaect masses, with only a small amount of
connective tissue, or they may be more or less isolated, The
tissue possesses a capillary network of bleod-vessels. Between
the fat cells flattened nucleated connective-tissue cells may be

demonstrated,
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CARTILAGE.

CARTILAGE consists of two parts :

1. Cells.
2, Matrix or Inter-cellular material.

According to the nature of the matrix, cartilage is classed as—

1. Hyaline cartilage.
2. Fibro-cartilace.
3. Elastic cartilage.

I. HYALINE CARTILAGE.
PREPARATION,

Hyaline cartilage consists of several kinds : costal, tracheal,
articular (from the articular surface of bone), ossifying or inter-
mediary, and embryonal, Portions of each of these cartilages
should therefore be examined. The cartilages may be hardened
in a solution of chromic acid 1 in 600, in a saturated solution of
picric acid, or by the gold method, In every case the sections,
which must be very thin, should be stained with carmine or
haematoxylin.

STRUCTURE.

All cartilage, with the exception of the free extremity of
articular cartilage, possesses a delicate vascular connective-tissue
sheath—the perichondrium. The cartilage cells are spherical or
oval protoplasmic bodies, generally containing a single nuclens.
The cell protoplasm forms a fibrillar meshwork which is con-
tracted in embryonal and articular cartilages. Each cell is
placed in a lacuna, enclosed by a firm, structureless but trans-
parent matriz, yielding chondrin., In growing cartilage a special
layer—the limiting membrane—can be distinguished between the
lacuna and the ground substance. In some cases asingle lacuna

- may contain more than one cell due to reproduction of the
cartilage cell by fission : and the various stages in the division
of cells may often be well seen. Near the perichondrium the
cartilage cells become flattened and smaller; near the articular
surface they are branched : in ossifying cartilage they are
arranged in parallel rows. The matrix possesses an anasto-
mosing system of lacunz and canals in connection with the
lymphatic system,

II. FIBRO-CARTILAGE.
PREPARATION. As for hyaline cartilage. "

White fibro-cartilage occurs in the intervertebral substance
and in sesamoid bones,
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STRUCTURE.

It consists of groups of slightly flattened elastic cells, each
with a round nucleus, and enclosed in a distinet capsule, The
matrix is composed of bundles of fibrous tissue, which gome-
times form lamelle with occasionally a concentric arrangement.

III, ELASTIC CARTILAGE.

PREPARATION : As for hyaline cartilage.
This form of cartilage occurs in the lobe of the ear, in the
epiglottis, in the cornicula laryngis, in the cartilages of Wris-
berg and Santorini, and in the Eustachian tube.

STRUCTURE,

Elastic cartilage in the adult is hyalinecartilage permeated by
elastic fibrils, Zke jfibrils are arranged so as to form the trabe-
cule of a reticular framework; they branch and anastomose
very frequently, The meshes contain fusiform groups of large
nucleated eells, surrounded by a larger or smaller amount of
hyaline cartilage substance.
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BONE.

PREPARATION,
The fresh bones of any small animal, well cleared of the

surrounding tissues, are to be placed for two or three weeks in
a large quantity of 3°/, solution of chromic aecid, containing
five drops of hydrochloric or nitrie acid to each ounce of the
solution. When the whole of the earthy matter is dissolved
ount, sectionsgare to be cut with a razor in wvarious directions

and examined in glycerin,

GENERAL CHARACTERS,
In transverse sections of the compact tissue of long bones are

seen Haversian systems, more or less perfect, and Haversian
interspaces. Hach system consists of the central Haversian
canal, which is generally round or oval, with an average
diameter of ¢}y in., and is lined with a delicate membrane
continuous with thé periostenm,surrounded by concentric lamells
of bone, in which are the lacuna and canaliculi. Lacun@ g4y in.
in length, generally well marked, contain shrunken bone cor-
puscles., Canaliculi usaally indistinet, but when seen plainly
forming a complete system of communication between the
lacun= of the same and neighbouring Haversian systems and
interspaces. They contain in the fresh condition prolongations
from the bone corpuscles. Each Haversian system is more or
less isolated from its neighbour by a layer of bone which con-
tains but few canaliculi. The Haversian interspaces are the
portions of bone filling up the interval between one or more of
the circular Haversian systems. They do not contain any cen-
tral canal ; their general characters are otherwise similar to the
‘systems,

In longitndinal sections the Haversian canals which run
longitudinally are seen to anastomose freely by transverse or
oblique channels. The lacunz and canaliculi present much the
same characters as in transverse sections. The Haversian
canals which run near the circumference of the bone may open
on the outer surface so as to admit blood-vessels from the peri-
osteum, whilst those opening into the medullary canal receive
blood-vessels, and in the case of the larger ones medulla from
the interior of the bone,

In preparations of calcified bone it may be seen that the
lamelle are bolted together by the perforating fibres of Sharpeys
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Bone situated immediately beneath an articular cartilage differs
in not possessing Haversian canals, in the lacunz being three
or four times larger than in ordinary bone, and in being desti-
tute of eanaliculi. The periostewm covering the free surface of
bones consists of an external layer of dense fibrous tissue
supplied by capillary blood-vessels, and an internal osteo-genetic
layer containing a plexus of delicate connective-tissue fibrils ; in
the meshwork formed by these fibrils are capillary blood-vessels
and a number of nucleated cells, The medulla is of the yellow
kind, and is chiefly composed of fat cells, with intervening
membranes of flattened connective-tissue cells; it also contains
numerous cells possessing one or two nuclei.

In spongy bones—e.g. a vertebral, carpal, or” tarsal bone—the
tissue consists of bone-trabecul®, forming a more or less open
framework, in which is embedded the medullary substance, Bone-
trabeculee contain lacunas with bone-corpuscles and ill developed
canaliculi. The medullary substance is of the red kind; it is rich
in blood-vessels, and in cells having the characters of lymph-
corpuscles, fat-cells, &e,

THE DEVELOPMENT OF BONE.

(a) IN CARTILAGE.
(b) In MEMBRANE.,

(a) Bone developed in cartilage or endochondral bone. Stagei.
IHyaline eartilage covered by perichondrivm. The perichondrium
consists of an outer layer of embryonal connective tissue, and an
inner osteo-genetic layer containing spherical cells—ihe future
osteoblasts, and blood-vessels. Stage ii. The inner layer of
perichondrium penetrates the eartilage, forming for itself chan-
nels by absorption, and carrying with it blood-vessels and cells,
The growth of the perichondrinm inwards starts at the centres of
ossification. Stage iii. Z'e primary marrow cavities are formed
by the appearance of lacuna near the cartilage chanmnels, which
then become confluent; whilst the trabeculs separating neigh-
bouring lacunz become calcified. The primary marrow filling
the marrow cavities is the periosteal ingrowth containing the
vessels and cells, Stage iv, The calcified trabecule after
becoming ensheathed with osseous material, are absorbed. A
network of osseous trabecul® instead of a network of calcified
cartilage is thus formed, whilst the whole tissue resembles
spongy bone, The surfaces of the osseous trabeculs are covered
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with osteoblasts. whilst the cavities separated by the trabecul=
are filled with marruw rich in vessels and cells. Stage v. The
endochondral spongy bone is absorbed, from the centre outwards ;
the large medullary cavity is thus formed. Bone from the peri-
ostewm is also developed round the endochondral bone, The osteo-
blagts multiply and become converted into the osseous matrix and
into bone-corpuscles. The meshes of the spongy periosteal bone
are the Haversian spaces; they contain marrow from which a
gseries of concentric lamellee are formed. The spaces are thus
gradually reduced to Haversian canals. BStage vi. All the
endochondral bone is absorbed, and the ossified trabecul®e are
represented by the interstitial substance separating the concentric
Haversian lamellz,

(&) Intramembranous. The membrane corresponds to the
future periosteum ; it consists of two parts as above. Stage i,
The cells of the osteo-genetic layer—the esteoblasts— increase
and form the osseous matrix by excreting ossein around them
and the bone-corpuscles, thus forming ossified trabeculee which
start from the centres of ossification, Stage ii. Portions of the
trabecul® are absorbed (osteoporosis). whilst, as in endochondral
bone, concentric lamell are formed by the marrow in the
Haversian canals.

The formation of intramembranous bone is identical with the
formation of periosteal bone. The absorption of osseous sub-
stance is in nearly every case associated with the presence of
multinucleated giant cells—tlhe osfevclasts.
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MUSCULAR TISSUE.

VARIETIES.

1. Striated or striped. 2. Plain or unstriped,
'REPARATION.

For the examination of fresh muscle, tear away a small frag-
ment of the tissue with a pair of forceps from a recently-killed
cockroach or water-beetle (Dytiscus marginalis), and at once
tease it up thoroughly in a drop of salt solution or water on a
glass slide. Examine as soon as possible.

Musele is also prepared by taking small pieces of fresh tissue
from the voluntary muscles and the heart, as well as from any
of the viscera containing unstriped fibres, and soaking them for a
few weeks in a 2° solution of chromic acid, or in a ;°/, osmic
acid for one hour, then wash in distilled water for two hours, A
fracment of the tissue is removed, and, having been well teased
with needles, is examined in water, glyeerin, or other medium.

Unstriped tissue is prepared by distending a piece of rabbit's
intestine with saline solution, leaving it ina 1°/, solution of anilin
black for twenty-four hours, and stripping off the outer coat with
forceps. Small pieces of this coat are then to he mounted in
elycerin.

GENERAL CHARACTERS.

STRIPED MUSCULAR TISSUE.

From Voluntary Muscle.—Consists of long fibres, which are
eylindrical, but appear in transverse section as rounded polygzons.
Each fibre iz made up of a number of exceedingly fine and deli-
cate filaments, the fibrille, enclosed within the sarcolemma,
The fibres are aggregated into bundles ; several bundles form-
ing faseiculi, and these the anatomical muscle. Perimysium
or fibrous connective tissue surrounds the bundles; from it
pass off small processes of connective tissue, with cell plates
and plasma cells, between the muscle fibres—the endomysiun.
Each fibre consists of broad dim bands of highly refractive
substance representing the contractile portion of the muscle
fibre—the contractile discs—alternating with narrow bright
bands of a less refractive substance—the interstitial dises.
After hardening, each contractile disc becomes longitudinally
striated, the thin oblong rods thus formed being the sarcous
elements of Bowman. The sarcous elements are not the optical
units, since each consists of minute doubly refracting elements—
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the disdiaclasts of Briickee. When seen in transverse section
the contractile discs appear to be subdivided by clear lines into
polygonal areas— Cohnhein's fields, each corresponding to one
sarcous element prism. The clear lines are due to a transparent
interstitial flnid substance pressed out of the sarcous elements
when they coagnlate. Zhe sarcolemma is a transparent strue-
tureless elastic sheath of great resistance which surrounds each
fibre, From the sarcolemma transverse membranous septa—ithe
membranes of Krause—extend inwards across the muscle at
regular intervals. By these septa the muscle fibre is divided
into equal-sized musele compartments, each containing one
contractile dise. The membranes of Krause are so placed that
each passes across the middle of an interstitial dise, which is
thus divided into two lateral dises. A thin transverse median
dise—the dise of Hensen—is occasionally seen to divide the
contractile dise. In some fibres, chiefly those from insects, each
lateral disc contains a row of bright granules forming the
granular layer of Flogel, The fibres contain nuclei, which are
roundish, ovoid, or spindle-shaped in different animals. These
nuclei are situated close to the sarcolemma, their long axes
being parallel to the fibres which contain them, FEach nucleus
is composed of a uniform network of fibrils, and is embedded in
a thin more or less branched film of protoplasm. The nuclens
and protoplasm together form the muscle cell or musele corpusele
of Max Schultze,

Musewlar Tissue of the Heart.—Fibres very small and finely
striated. Strize generally indistinet, often showing only as coarse
granules. There is no sarcolemma, Many of the fibres anastomose
and branch.

NON-STRIPED MuscuLAR TISSUE.

Made up of bundles of cells, bound together by an albuminous
cementing substance—the endomysinm—in which lie connective-
tissue cells and a few fibres. The perimysium continuous with
the endomysium is the fibrous connective tissue surrounding
and separating the bundles of muscle cells. Fibres fusiform,
band-like, or spindle-shaped, containing elongated or staff-shaped
nuclei, placed midway in the fibres. Each suscle eell consists
of a fine sheath, probably elastic ; of a central bundle of fibrils
representing the contractile substance ; and of an oblong nucleus,
which includes within a membrane a fine network anastomosing
at the poles of the nucleus with the contractile fibrils, Ends of
fibres usually single, sometimes divided. There is no sarcolemma.
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NERVE TISSUE.

VARIETIES.
Medullated.

1. Nerve fibres Non-medullated.
2. Nerve cells.

PREPARATION.

Cut longitudinal sections of a portion of a sciatic nerve, which
has been hardened for about ten days in a 2%, solution of
bichromate of potassium, or a mixture of spirit and }°/,
chromic acid in equal parts, Stain these deeply in hematoxylin
solution, and tease them out, then mount in the ordinary way in
Canada balsam, Cut also transverse sections, stain, prepare and
mount in similar manner.

GENERAL CHARACTERS.
1. NERVE FIBRES,

(a) Medullated Nerve Fibre,

FroM SPINAL NERVES.—The nerve trunks are composed of
a variable number of bundles (funiculi) of nerve fibres which
have a special sheath (perineuriwm or newrilemma) and are er-
closed in a firm fibrous sheath (epinewrium), which also sends in
processes of connective tissue, conneeting the bundles together.
In the funiculi between the fibres is a delicate supporting tissue
(the endeneurium).

Each nerve fibre is made up of the following parts :—

(1) Primitive nerve sheath, or nucleated sheath of Sclhwann,
(2) Medullary sheath, or white substance of Schwann. (3) Aais
eylinder, primitive band, axis band, or azial fibre,

Sehmwann's sheath, which is the external layer of the fibre,
appears to be a simple, transparent, colourless, homogeneous
structure, with a varied number of oval nuclei attached. It pro-
Jably cousists however of nucleated endothelial cells joined end
to end and forming a complete membrane.

The medullary sheath, the middle layer, which forms the greater
part of the nerve, surrounds the axis cylinder, and has a double
contour ; and at regular intervals are constrictions in the medul-
lary sheath (Ranvier’s constrictions), caused by the thinning or
interruption of the medullary substance,



e NERVE TISSUE.

The axis eylinder is sitnated in the middle, and appears as a
faintly marked band, with an exceedingly fine and even outline,
and is made up in the prepared specimen of a number of most
delicate fibrils (primitive fibrils).

FroM CEREBRO-SPINAL CEXTRE, THE OPTIC AND AUDITORY
NERVES.—The general appearances are the same, excepting that
there iz no sheath of Schwann,

(b) Non-medullated Nerve Fibre,

FrROM SYMPATHETIC AND QLFACTORY NERVES.—Consist of
simple filaments forming an axis eylinder, and surrounded by a
nucleated sheath of Schwann,

2, NERVE CELLS,
(Are examined with the brain and spinal cord.)
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SPINAL CORD.

Preparation.—Small lengths (about } to § inch) of the spinal
cord of the cervical, dorsal, and lumbar regicns of a calf, sheep,
or pig, shonld be hardened in 5% solution of bichromate of
ammonium for a week, and should then be transferred to spirit
—or the usual mixture of chromic acid and spirit may be
used. A solation of eosin is recommended by some for staining
the sections, but ecarmine or picrocarmin and hamatoxylin act
equally well. Anilin black 1%/ solution stains the ganglion cells
excellently.

Structure consists of (1) mwhite, and (2) grey matter, supported
by fine connective tissne (neuroglia).

(1) Whifte, situated externally and forming the greater por-
tion of the cord, is most marked in the dorsal region, and then
in the cervical ; it is made up of longitudinal fibres from %7 —
1z397 inch, which are finer in the posterior and postero-lateral
columns than elsewhere, of some transverse fibres in the anterior
white commissure, and of a few nerve cells,

(2) Grey, forms the interior of the cord, and on transverse
section presents two crescentic masses with coneavities ontwards,
joined across the middle by a transverse piece (posterior grey
commissure). In the centre isa small canal lined with columnar
ciliated epithelium.—The crescents present (a) anterior horn
{(cornu), short and thick, extending towards the attachment of the
anterior roots ; (8) posterior horn, longer and more slender. In
the conecavity of each cresgent the grey matter sends out pro-
cesses which enclose portions of the white substance.

The grey matter is made up of small, non-medullated fibres
which chiefly form a dense network, continnons with the roots
of the nerves ; part of these fibres are derived from the branches
of the nerve-cells, which are embedded in the network. These
cells are of two kinds :—(1) Large, branched, and nucleated,
which are chiefly to be found in the anterior cornua, especially
at their upper and outer parts, but also at the inner part of
the base (cervix cornu) of the posterior horn, forming the
posterior vesicular colummn, which is best marked in the lambar
enlargement of the cord; and, lastly, in the concavity of the
crescent is a group of cells, occupying a projection of grey
matter there (tractus intermedio-lateralis), which exists chiefly in
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the dorsal region. (2) Smaller cells scattered throughout the
grey matter, but chiefly at the tip (caput cornu) of the posterior
cornu, in a finely granular basis, and among the posterior root
fibres (substantia gelatinosa cinerea of Rolando).

ORIGIN OF THE SPINAL NERVES.

(a) Anterior roofs, pass into the anterior cornua, and are
there distributed thus:—(1) Some fibres pass backwards, and
form connections with fibres from elsewhere ; (2) Some spread
obliquely upwards and downwards; (3) Some pass externally
to the lateral columns; and (4) Others internally cross to the
other side in the anterior white commissure.

(B) Posterior roots, enter the posterior cornua, either at the
tip, through the substantia gelatinosa, or by the inner side.
Those which enter at the tip, as a rule, turn upwards or down-
wards : some reaching the anterior cornua; and the others, the
opposite side, through the posterior grey commissure. Of those
which enter by the inner side of the cornua—(1) Some pass at
once into the grey matter ; (2) Others through the posterior
vesicular columns; (3) The majority pass up (or down) in the
white substance of the posterior columns, and enter the grey
matter at various heights; (4) Not a few are lost in the pos-
terior white columns,
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CEREBRUM.

Preparation.—Place small pieces from different parts of the
cerebrum in a 2°/, solution of bichromate of ammonia for two
days, after which transfer to weak, and finally to strong spirit.
Care must be taken to get vertical sections. Stain in anilin
blue-black,

Structure.—The cerebral convolutions are divisible into (a)
Cortical grey portion, and (&) White medullary substance.
(@) Cortical grey portion is composed of—(1) An external layer
containing a few small cells with fine processes embedded in a
considerable quantity of neuroglia. This layer composes about
iy of the whole thickness of the grey substance. (2) The second
layer of small, densely aggregated, pyramidal cells, provided
with branching processes. This layer is of nearly the same
extent as the previous one. (3) The thwrd layer is of greater
width, and is somewhat paler than the first and second layers;
it is composed of large and small pyramidal cells, arranged with
their apices turned towards the surface of the convolution. The
larger cells average tg';y in. across their base. The cells are
arranged in groups, and are separated from each other by
bundles of radiating nerve fibres, each bundle being about 55
in, in diameter. The pyramidal cells send downwards three
processes, of which the middle one forms an axis eylinder.
Both cells and processes are striated longitudinally, and generally
contain a little yellowish pigment. (4) The fourth layer is som -
what narrower than the preceding ; 1t consists of small, irregu-
larly-placed, granule-like corpuscles, with delicate processes,
The cells are less distinctly separated into groups. (5) The
lowest layer is of considerable width ; it contains, in addition
to cells resembling those of the fourth layer, fusiform cells
arranged vertically at the summit of a gyrus, but parallel to
the surface of a suleus. This layer gradually blends with
(b) The white substance, composed essentially of white nerve
fibres, which are smaller than those of the spinal cord, with
an average diameter of 5l in. In the neighbourhood of
the cortex, a few non-medullated fibres can be seen. (¢) The
neuroglia, formed of a homogeneous matrix, in which lie
numercus elastic fibrils, connected into a network. With this
network, the branched nucleated cells—of Deiter—are con-
nected.
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CEREBELLUM.

Preparation —As for cerebrum. Stain in anilin blce,

Structure.—Like the brain, it is divisible into (@) Cortical grey;
and (#) Internal white substance. The Cortexr is divisible into—
(1) The Molecular layer, the most external, consisting of a nerve
network containing small pear-shaped multipolar ganglion cells.
The fibres of the network in the more superficial portions are
nearly vertical to the surface; they are derived partly from the
neuroglia, partly from the processes of the cells of Purkinje.
2) A single layer of large spindle-shaped ganglion cells 337 —
s in. in diameter, Purkinje's cells. Each cell possesses one
branched process which extends into the moleeular layer, where
it branches dichotomously, some of the finest ramifications loop-
ing backwards to terminate in the granular layer, and an un-
branched axis eylinder process passing downwards. The cells
lie in a pericellular space, and each consists of a minute network
of fibrils extending into the branched processes, The nucleus is
spherical and oval, (3) The granwiar layer, containing a network
of minute fibrils, and dense groups of granule-like corpuscles.
These corpuscles average 7'y — w9 iD. in diameter. (&) The
medullary centre or internal white substance consists of nerve
fibres arranged in parallel or interlacing bundles.

The neuroglia of the white matter contains rows of small cells, |
each with a spherical nucleus, between bundles of nerve fibres,

The blood-vessels of the grey matter pass from the pia mater
in a vertical or oblique direction, and anastomose into a uniform
network. The blood-vessels of the white matter form a network
with longitudinal meshes. The vessels lie in lymph channels,
the perivascular lymphatics of His,
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BLOOD-VESSELR.

VARIETIES.
Of three kinds. (A) Arteries, (B) Veins, and (C) Capillaries-

(A) ARTERIES.
PREPARATION,
Longitudinal and fransverse sections of a medium-sized artery
(or vein), which has been hardened in a 1°/ solution of potassinm
bichromate, should be stained in logwood, prepared, and mountecd
in Canada balsam,

STRUCTURE.

Arteries (except those of minute size) have three coats :—

1. Internal coat, consisting of (a) An epithelial layer, forming
the lining of the vessel, of thin elliptical or irregularly polygonal
cells, often lanceolate, with nuclei and nucleoli ; (b) A subepitfie-
lial layer of delicate connective tissue, with branched corpuscles;
(¢) Elastic layers of longitudinal elastic networks and * fene-
strated " membrane. 2. Middle coat chiefly consists of circular
unstriped musele fibres, mixed with elastie fibres, and a sparse
amount of connective tissue, 3. External coat (tunica adventitia)
chiefly consists of fine and closely-felted bundles of connective
tissue, together with longitudinal elastic tissue between them.

NoTE.—In the largest arteries, the middle coat consists of
alternate layers of elastic tissue and unstriped muscle.

(B) VEINS.
PREPATRATION.
As of the arteries.

STRUCTURE.

As of the arteries, with these differences :—

The elastic tissue of the internal coat seldom oceurs in the
form of fenestrated membranes, The middle coat is thinner,
contains less muscular tissue and more white connective tissue.
The external coat of some veins has a considerable amount of
unstriped muscular fibres,

(C) CAPILLARIES,
PREPARATION.
Best obtained from the pia mater. The brain of some animal,
such as a cat or dog, should be left for two days in a 2° solution
of potassium bichromate, then the pia mater may be stripped oft
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in pieces, stained, and mounted in the usnal manner. Capillaries
are well seen also in the mesentery of a cat or other animal.

STRUCTURE.

The walls of the capillaries proper are formed entirely of a
simple epithelial layer of flattened lanceolate cells, joined edge
to edge, and continuous with the layer which lines the arteries
and veins. The larger capillaries have an outside structureless
or finely fibrillated coat. In vessels rather larger (small arteries
and veins) there is added, outside the epithelium, a thin layer
of unstriped muscular fibre,
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ALIMENTARY CANAL AND GLANDS CON-
NECTED WITH IT.—Parer IL

(C) TONSILS.
PREPARATION.

Sections made from a tonsil which has remained for a week in
¥/, solution of chromic acid, and subsequently in spirit, should
be stained with logwood, and mounted in Canada balsam. An

enlarged tonsil which has been removed from a child will
answer the purpose.

STRUCTURE.

A tonsil consists of an elevation of the mucous membrane
presenting upon its surface fifteen orifices leading into crypts or
recesses, in the walls of which are placed noduales of lymphoid
tissne. These nodules are Euvelopeg in a less dense lymphoid

"~ or adenoid tissue which reaches to the mucous surface. The
mucous surface is usually covered with squamous epithelinum, and
may present rudimentary papillee which are thep formed of
adenoid tissue. The tomsil is bounded by a fibrous c¢.psule.
Into the crypts open a number of duets of mucous glands.

(D) E3SOPHAGUS.
PREPARATION,

Small pieces of the cesophagus of a dog both of upper and
lower parts should be hardened in chromie acid and spirit. The
mucous glands are best seen in sections from the lower part of
cesophagus,

STRUCTURE.
Of three coats :—

1. An exfernal or museular coat consists of two layers, longi-
tudinal and circular, the former or external layer at the com-
mencement being disposed in three fasciculi, one in front and
one on each side. At the upper end of the esophagus, the mus-
cular coat is red, and consists of striated muscle; lower down
it becomes paler, and the fibres are mostly unstriated. 2. A
submucous coat consists of areolar tissue, and contains mucous
glands (tubular) whose ducts pass through to open on the mucous
membrane. 3. A mucous coat which is firm and wrinkled, pro-
vided with minute papill®, and covered with thick stratified
scaly epithelium. It is separated from the submucous coat by
a layer of unstriated longitudinal muscular fibres, which is par-

tially imperfect as a layer above but complete below (muscularis
MUCOSE).
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ALIMENTARY CANAL AND GLANDS CON-
NECTED WITH IT.—Parer IIL

PREPARATION,

Bections of hardened pieces of stomach, duodenum, ileum, and
colon, made in various directions, should be stained in logwood ;
some of those of the stomach should be placed in 17/, solution
of anilin blue and left in it for half an hour, so as to stain
thoroughly. After staining, prepare, and mount as usual.

(E) STOMACH.
STRUCTURE.

Of four coats :—

1. Mucous or internal coat is smooth, soft and pulpy, pink,
becoming gray soon after death. Thickest at pylorus, thinnest
at the great curve. Loosely connected with the muscular coat
by means of the submucous, and so presenting temperary ridges
(rug=) when the organ is contracted. It consists almost entirely
of small tubular glands, arranged close to and parallel with each
other, varying in diameter from 31th to 43;th of an inch, and in
length from th to ¢;th of an inch, lined to a variable extent
by columnar epithelium, which also covers the whole of the
mucous membrane. The tubular glands are for the most part
simple, except near the pylorus, where they become larger,
longer, and branched. The glands consist of a basement mem-
brane formed of branched stellate cells joined edge to edge, and
sending processes on the one hand to join the retiform tissue of
the mucous membrane, and on the other to support the gland
cells. The glands are of two kinds, differing chiefly in the

- character of the cells and their secretion. The one, or so-called
“ mucous glands,” often branched, confined to the pylorus, are”

lirri{eg_mmugbﬁagzhg__gngﬂar_cpmhﬂim although towards the
“fundus” or closed extremity of the gland, it tends to become

cubical. The other, or “ peptic glands,” distributed throughout

the stomach, except at pylorus, but best marked perhaps towards .
the cardia, less often branched, are lined to a variable extent by. ; ..
columnar epithelinm, which is succeeded at the neck of the gland -~

by large, coarsely granular cells (* peptic cells ’); at the fundus
these peptic cells do not form a regular lining to the gland, but
occeur here and there, producing bulgings of the basement mem-
brane, the rest of the tube, except asmall central channel (lumen)
is filled with finely granular, polyhedral or angular cells (“central
cells "), which are said to be continuous above with the colum-
nar cells of the neck, and which also resemble the cubical cells
lining the fundus of a mucous gland. Between and beneath the

4
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ALIMENTARY CANAL.

glande is a quantity of delicate connective tissue, together with
a small amount of retiform or lymphoid tissue, which here and
there is collected into small masses somewhat resembling the
solitary follicles of the intestine. A double layer (circular and
longitudinal) of unstriated musele (muscularis mucosse) separates
the mucous membrane from the submucous coat. 2. The sub-
mucous coat consists of areolar tissue with some fat, together with
blood-vessels and lymphatics ; small nerve ganglia and fibres are
also found in it. 3. The muscular coat consists of three layers of
unstriated fibres, externally of longitudinal, then of eireular, and
internally of oblique fibres; the circular layer is the only com-
plete one. Between the layers may be found g;fe:mxes of nerves.
4. The serous eoat is the peritoneal covering of the organ.

NoTE.—If may be as well to mention that the so-called
“ peptie cells™ are no longer thought to secrete the
pepsin.




ALIMENTARY CANAL AND GLANDS CON-
NECTED WITH IT.—PArer V.

(H) PANCREAS.

PREPARATION,
As of the salivary glands.

STRUCTURE,

The capsule and septa as well as the blood-vessels and Iym-
phatics are arranged as in the salivary glands. It does not,
however, contain the semilunar granular bodies (* semilunes of
Heidenhain ), and it is looser and softer, the lobes and lobules
being less compactly arranged.

The larger ducts possess a very distinet lumen, and a membrana
propria lined with columnar epithelium cells which are longitu-
dinally striated, but are shorter than those found in the duets
of the salivary glands. JIn the smaller ducts the epithelinm is
short and the lumen is smaller. The infermediary ducts opening
into the alveoli possess a distinct lumen, with a membrana propria
lined with a single layer of flattened elongated cells. 7he alveoli
are branched and convoluted tubes, with a membrana propria and
a single layer of columnar cells, The cells consist of an outer
part nearest the membrana propria which is homogeneons and
stains the more deeply ; and an inner, more granular, and less
readily stained portion. The alveoli have no distinct lumen,
its place being taken by fusiform or branched cells,

(I) LIVER.
PREPARATION.

Small portions of the fresh liver of a pig, rabbit, or puppy,
should be steeped for four or five days in a 2°, solution of
potassium bichromate, and then for one or two days in methy-
lated spirit. Sections should then be cut and treated as usual,
It is as well also to mount sections of liver which has been
injected through the portal vein with 2°/, solution of Berlin blue,
and then hardened in spirit.

TRUCTURE.
It has a serous and fibrous coat. The former is absent from
the posterior border and from the portal fissure, where the latter,
" which elsewhere is thin, is most developed. A strong sheath of
) areolar tissue (“ Glisson’s ecapsule”) surrounds the vessels of
“the organ as they ramify in it, and, at the transverse fissure,
“ecomes continuous with its fibrous coat. The liver-substance

ﬁ%s'ﬂper consists of lobules, which are closely packed polyhedral
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masses more or less distinet, arranged round the gides of the
branches (sublobular) of the hepatic veins and connected to them
by minute veins which begin in the centre of the lobules (intra-
lobular veins). FEaeh lobule consists of a mass of compressed
spheroidal or polyhedral nucleated and nucleolated cells from
togpth to g1yth of an inch in diameter, often containing oil glo-
bules. BSurrounding the lobules is a variable amount of fine
. connective tissue in which is contained a minute branch (intwsea-
. t= =lobular) of the portal vein, a branch of the hepatic artery and of
the hepatic duct, together with minute lymphatic vessels covering
them. The lobules are distinct when the intrdlobular tissue
forms complete septa around them; if the septa are incomplete
the lobules become confluent. Fine fibrous tissue surrounds the
intralobular vein, and a delicate supporting network of flattened
branched corpuscles exizst within the lobule between the cells and
the blood-capillaries. Between the columns of the cells run the
radicals of the hepatic vein which open into the intralobular
vein, and between the cells begin the radicals of the hepatic duct.
Whether these radicals or bile capillaries have a definite mem-
brana propria is undetermined. The m#alobular bile ducts are
endothelial tubes with a large lumen, lined with eolumnar epi-
thelium. The larger ducts are surrounded with cireular unstriped
musele cells, and have a distinet mucous membrane of loose con-
nective tissue lined with columnar epithelium, and containing
mucous tubular glands, The lymphaties of the lobule originate
in the spaces around the capillaries of the lobules.

GALL BLADDER

is similar in structure to the large hepatic ducts, but the mucous
membrane is thicker, and is thrown into folds and villous pro-
jections. The muscular coat also is thicker, and is surrounded by
connective tissue, and an outer layer of perifoneum,
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TRACHEA AND LUNG.

PREPARATION,

Distend the lungs of a recently killed rabbit or cat, through
the trachea, with }°/, solution of chromic acid, tie up the
trachea and immerse it in a large quantity of chromic acid
of similar strength. Change the solution for one of a 1°/ in
two days; in a week cut in pieces, and remove to methylated
spirit.

Before cutting sections, it is necessary that the embedding mass
shall have thoroughly penetrated into and filled up the interstices
of the tissue, and so it is best to place the piece of lung to be
embedded in the wax mass when it (i.e. the lung) is quite hot. In
some cases if i3 as well to stain the lung with logwood, and pass
it through aleohol and oil of cloves before embedding., Unless
the interstices are filled up it is almost impossible to cut thin
gections,

To free the ent sections from wax, pass them through oil of
turpentine before putting them into oil of cloves.

Thin sections of lung injected through the pulmonary artery
with Berlin blue, and through the trachea with {°/ solution
of silver nitrate, should be made if possible, and treated in usual
manner. Sections of trachea should also be made.

STRUCTURE.

(1) Of Trachea. (a) An elastic framework of incomplete rings
or hoops of hyaline cartilage, 16 to 20 in number ; each presents
a curve of rather more than § of a cirele. These rings are held
together by a strong fibrous membrane, more or less elastic,
which not only occupies the interval between them, but is pro-
longed over their outer and inner surfaces ; behind, where the
cartilage is incomplete, the fibrous membrane is strengthened by
a continuous layer of unstriated muscle, principally transverse.
(b) A submmucous coat of areclar tissue and fat, containing also,
immediately beneath the mucous membrane, longitudinal fibres of
elastic tissue, collected for the most part into bundles, Mucous
tubular glands are found in this coat, and also upon and beneath
it. (¢) A mucous membrane containing a large amount of Iym-
phoid tissue, under the epithelium a basement membrane of flat-
tened cells, which send up processes to the epithelium. In the
deeper parts are many elastic fibres. On the surface are several
layers of epithelium, of which the more superficial are columnar
and ciliated, often branched below to join the connective tissue
corpuscles, Between the branched ends of these cells are smaller
elongated cells, prolonged npwards towards the surface, and down-
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wards to the basement membrane. Beneath these are one or more
layers of less regularly shaped cells. (2) Of Bronehi as of trachea.
(3) OF Lung.—The tissue is made up of lobules attached to the
minute divisions of the air-tubes by which they are held to-
gether, as well as by blood-vessels and interlobular tissue, The
lobules, although adherent, are quite distinct; the structure of
each represents that of the entire lung, and consists of a minute
air-tube with terminating air-cells, lined with tesselated epithe-
liwm, together with the pulmonary and bronchial blood-vessels,
lymphatics, nerves and areolar tissue. The principal divisions
of the bronechi divide, generally dichotomously, into branches
running in all direetions, which never anastomose, but terminate
separately in the lobules ; within the lobule each bronchial tube
finally ends in small recesses (air-cells, alveoli, or vesicles)
having previously lost its eylindrical form, from being beset
with similar air-vesicles on all sides; in this condition the tube
becomes what is called an infundibulum.

The structure of the air-tubes gradually changes as they be-
come smaller, The cartilages become irregularly-shaped plates
and rings of different sizes, scattered over the sides of the tubes,
gradually becoming fewer, and finally disappearing before the
infundibulum is reached. The fibrous coat extends to the smal-
lest tubes, by degrees becoming simply areolar. The mucous
membrane becomes thinner, but retains its former epithelium.
The longitudinal elastic bundles are traceable into the smallest
tubes. The muscular fibres ultimately form a continuous eir-
cular layer inside the cartilaginous plates. At the infundibulum
the muscular fibres disappear, the elastic tissue becomes seanty,
and the epithelium cubical. Finally, the walls of the air-vesicles
are composed of connective tissne, elastic fibres, and a few mus-
cular fibres, and are lined with tesselated epithelium. Under
the epithelium is a dense capillary network.




SKIN AND APPENDAGES.—PAPER 1.

PREPARATION.

Small pieces of skin from various parts—e.g., from palm of
hand, fingers, or toes, scalp, scrotum, and general surface—should
be hardened in equal parts of chromic acid, }°/, and of methy-
lated spirit, for a week, changing the liquid on the 2nd, 4th,
and 7th days, and then removing to spirit until required. Sec-
tions may be made in various directions (cutting towards the
epidermis is the easiest way), stained, prepared, and mounted in
the nusual manner. Double staining, with picrocarmin as well as
with logwood, is recommended. Injected specimens of skin may
also be prepared by injecting 2°/, Berlin blue solution into the
main artery of a limb of a dog, or of one of the upper extremities
of a new-born fcetus.

STRUCTURE.

The skin consists of two parts:

1. Epidermis, or external skin, 1s made up of several more or
less distinet layers. The most superficial horny layer (stratum
corneum) varies in thickness, is composed of layers of flattened
epithelinm, which show nuclei only after treatment with soften-
ing reagents, e.g., caustic potash. (2) The next layer (stratum
lncidum) is generally homogeneous and thin ; it is composed of
closely-packed scales. (3) A layer of granular cells (granular
layer), flat, spindle-shaped, and nuecleated, which stain deeply in
logwood. (4) Finally the Malpighian layer (rete Malpighii, or
rete mucosum), consisting of stratified epithelinm, the deepest
layers of which are columnar, the next more or less cubical
“ridged ” cells, connected together by filaments or prickles, and
most superficially are layers of flattened cells.

2. Internal, or true skin (corium or cutis vera), is made up of
dense areolar tissue, in which is found lying deeply a good deal
of fat ; muscular fibres occur in the neighbourhood of hairs, they
exist as a distinet layer in the subcutaneous tissue of certain
parts, e.g., scrotum, penis, areola, ete, In the superficial part
of the corium are numerous conical elevations or papillse, which
are received into corresponding pits in the epidermis ; they are
most developed where sensation is most acute. The subjacent or
reticular part of corium contains hair follicles, with sebaceous
glands, and also in subcutaneous tissue sweat glands (mostly
simple tubular glands).

Nerves and blood-vessels are numercus : the former ending in
the Malpighian layer in a delicate network, and supplying certain
of the papillz, form special endings (end bulbs and tactile corpus-
cles) ; the latter form near the surface a dense network of capil-
laries with rounded polygonal meshes.



(ki lobata.) Rttty O &ffect lciel o
2L ﬂa.(,ui};z.. @A’; Ll lconiy “H 4,-45(_
.’ Caf st P o tnﬁw C'A%‘.-dm
ooy ot Clo tpfesect bt ee |
@gain bocid wtiods Coflloci Comot O
b s Gl £k afé:.md:. Coll chg
Aubiit leanil { tws 1ecte) B los Jrlll
Cotier fondosey Hli~v dtu['iu.... Qi e~ 7 ||
(L.ﬁmfiﬁ.'w( borraielio. Laca @ W
bpporling th bl 4 doyd wiral,,

ke |




29

SKIN AND APPENDAGES.—PAPER II.

HAIR.
PREPARATION.

May be seen in sections of skin or scalp; they may be ex-
amined in any reagent. Transverse sections are well made in
the ordinary operation of shaving,

STRUCTURE,

The free extremities of hairs above the skin are pointed, the
attached extremities are received into follicles in the corium :
between the extremities is the shaft. The follicular end is
bulbous and cased in a compound sheath,

A hair itself is made up of (a) an external covering of thin
scales (cuticle) ; () a cortical substance made of coloured horny
matter ; and finally (¢) the medulla or pith, which is absent in
some hairs.

The bulb of the hair rests upon and overlies an elevation of the
follicle (papilla), which is composed of undeveloped nucleated
connective tissue corpuscles, and a few fibres. The sheath of the
hair is divided into (@) internal, of two layers of large cells, the
external layer consisting of transparent oval cells without nuclei,
and the other layer of polyhedral nucleated cells; (#) external,
of a variable number of layers of cells, becoming more columnar
externally. The hair follicle consists of an involution of the
cutis vera, forming three layers: (a) external is very thin, made
up of longitndinally arranged connective tissue bundles, with
fusiform nuclei and elastic fibres; (#) middle is thicker, and
made up of transverse, undeveloped fibrous tissue, with rod-
shaped nuclei; (e¢) internal, of a thin, striated, transparent
membrane of endothelial cells. To the outside of the follicles
thin bundles of unstriped muscular fibre are attached, and into
the follicle open the ducts of sebaceous (simple tubular) glands
generally one on each side,

NAILS.
PREPARATION.
Sections may be cut of the end of a finger after hardening,
STRUCTURE.

Nails are composed of flattened epithelial scales, and are
equivalent to the superficial or horny layer of the epidermis.
The deeper layers of the nail are softer than the more superficial.
Underneath the nail are highly vascular papillee (bed or matrix).
Posteriorly it is received into a groove in the skin (root). The
egrowth of the nail is effected by constant additions of cells to
the root and under surface, so that it grows in length and in
thickness at the same time.
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GENITO-URINARY ORGANS.—Parer II,

(B) URETER.
PREPARATION.

Tie one end of the ureter, and distend it with chromic acid
and spirit; leave for one day in the same mixture; then slit
open and leave in spirit for a week. The cells may be shewn
by hardening a piece of ureter in bichromate of potash 1°/,
solution, staining deeply in logwood, and scraping the inside,
teasing and mounting in glycerin.

STRUCTURE.

Consists of three coats:—(1) External fibrous; (2) middle
of two layers (circular and longitudinal) of unstriped muscular
fibres; (3) internal or mucous, lined by stratified epithelium,
the upper cubical cells of which have their under surfaces
hollowed out to receive the second layer of pear-shaped cells.

(C) BLADDER.
PREPARATION.

As of the ureter,

STRUCTURE,

Consists of three coats:—(1) Serous or external—is incom-
Flete, as it is only found at the upper and posterior parts. (2)
[useular, consisting of three layers more or less complete—viz.,
E.::.} external longitudinal, (#) circular, (¢) internal longitudinal.
3) Bubmucous of connective tissme. (4) Mucous, lined with
stratified epithelium, the upper layer being made up of poly-
hedral cells, with one, two, or three nuclei, presenting depressions
with intervening ridges for the second layer of club-shaped cells ;

the next layer is made up of more spindle-shaped cells.

(D) PROSTATE,
PREPARATION.

1°/, chromic acid for two days, followed by spirit,

STRUCTURE.

Small racemose glands embedded in an abundance of muscular
fibres and connective tissue. The glandular substance consists
of numerous small saccules, opening into elongated ducts, which
unite into a smaller number of exeretory ducts. The epithelinm
in the acini, as well as in the ducts, is colomnar. The acini, in
the npper part of the gland, are small and hemispherical ; whilst
in the middle and lower parts the tubes are longer and more
convoluted. The tunica adventitia is formed of loose connective
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GENITO-URINARY ORGANS.

tissue containing fat. Large vessels pass into the interior of the
organ to form a broad-meshed capillary system. Nerve trunks,
and numerous large ganglion cells surround the cortex. Pacinian
bodies are also found in the substance of the prostate.

(E) VAS DEFERENS,

PREPARATION,

By hardening in a 2°/, bichromate of potash solution for four-
teen days, after which the tissue is to be placed in spirit.

STRUCTURE.

Like the vesicule seminales, of three coats—(1) External of
connective tissue, outside which longitudinal fibres of unstriated
muscle are often seen. (2) Muscular, two longitudinal layers
with an intermediate circular one. (3) Mucous, of connective
tissue, and elastic fibres ; this layer is often thrown into three
or four longitudinal ridges; the epithelium consists of colaumnar
epithelium, ciliated only near the epididymis. (4) The nerves
form a plexus in the tunica adventitia.
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(F) TESTES.
PREPARATION.

Place the testes, preferably of rat or cat, after making two or
three cuts in it, in equal parts chromic acid }°/, and methylated
spirit. Change three times in a week and remove to spirit, or
inject a 1°/, solution osmic acid into the tunica albuginea, then
place in strong spirit for several days, and afterwards for two
days in absolute alcohol previous to making sections, Stain with
h@matoxylin or carmine ; prepare and mount as usnal.

STRUCTURE,

(1) Outer coat of connective tissue, the tunica albuginea, from
which radiate incomplete septa uniting into a thick wedge-
shaped body, the corpus highmori. The testis is divided by these
septa into lobes each consisting of small and convoluted tubes,w', -
the tubuli seminiferi. (2) The fwubuli seminiferi are composed™ =
of a basement membrane of flattened endothelial cells, a single

iy

row in small animals, mcre than one in large animals, within/ / / ffond

which are a number of cells not arranged in any definite order— "
the seminal cells. (3) From the seminal cells the spermatozoa v
are developed. The tubuli seminiferi have a uniform diameter
of +1;—olgin. ; they commence in free closed extremities or in
anastomosing arches, and unite to form the wvasa recta. In
transverse section the seminal tubules are seen to have a narrow
lumen surrounded by polygonal cells, of which the peripheral
ones are arranged radially. In the interstitial connective tissue
between the tubuli seminiferi are a number of connective-tissue
corpuscles, (4) The vasa recta, about twenty in number, are
#5—+ in. in diameter, They possess very thin walls, and pass
upwards and backwards to terminate in the rete vasculosum testis.
(5) The rete festis is lined with pavement epithelium, and opens
into twelve to twenty vasa efferentia, forming the coni vasculosi,
(6) The coni vaseulosi are % in. in diameter, and open into the
canal at the epididymis. (7) The epididymis and vasa efferentia
contain plain muscular fibres ; the lining cells are columnar and
ciliated, elongated in the epididymis, shorter in the vasa efferentia.
(8) Remove and draw spermatozoa from the fresh glands, (2) the
head, (3) the middle portion, (¢) the caudal extremity. (9) The
blood-vessels surround the convoluted tubules with a long-meshed
wide capillary plexus. (10) The lymph passages form an exten-
give canalicular system.

(G) VESICUL.E SEMINALES.
PREPARATION.
Either in }°[, chromic acid for seven days, followed by spirit,
or the hardening may be effected by spirit alone. E
o
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STRUCTURE.

(1) External connective tissue coat, (2) Middle muscular coat
of three layers, the internal of longitudinal fibres, middle of
circular fibres, external of longitudinal fibres. (3) Mucous
coat thrown into rugm, the epithelium of cylindrical cells pro-
vided with striated borders. The mucous membrane contains
a few muscular fibres. (4) Ganglion cells and nerve pleruses
are numerous in the outer coat. (5) According to Leydig, a
number of racemose glands are present.
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(H) OVARY.
PREPARATION.

The ovaries are placed, with as little handling as possible, in
a mixture of equal parts of spirit, and 1°/, chromic acil solution
for two or three days, and afterwards in spirit. The sections
are to be stained with hsematoxylin or carmine,

STRUCTURE,

The ovary consists of an encapsuled stroma, and embedded
Graffian follicles. T%e oufer coat consists of low columnar
epithelinm cells, beneath which is a firm layer of fibrous tissue,
The stroma of fibrous tissue and elastic fibres, containing blood-
vessels, and in the deeper portion, muscular fibres. The cortical
portion contains a large number of closely-set vesicles, {1, in.
in diameter. Kach vesicle, or primordial ovum, is surrounded by
a corona of small nncleated cells, Below this layer of vesicles
are more advanced ova, the deepest being the most mature. e
Graffian follicle, 4 — 1 in. in diameter, contains a ripe ovam ;
and is surrounded by fibrous tissue, and by the tuniea vasculosa,
more internally by the tunica granulosa, consisting of several
layers of granular prismatic cells, In a thickened portion of the
tunica granulosa (discus proligerus), the ovum is embedded, on
the inner surface and to one side of the Graffian follicle. The
tunica granulosa is separated from the discus proligerus, except
at their point of union, by a space containing a clear albumi-
nous fluid. The ovum, 415 in. in diameter, consists (a) of an
external, firm, transparent membrane, v.hmh is finely striated
radially (vitelline membrane, or zona pellucida), (b) of a mass of
eranular protoplasm {Htcliuﬂ or yolk), (¢) of a small clear vesicle,
w47 in. in diameter (germinal vesicle), embedded in the vitellas,
and which encloses (d) a dark granular spot,—(germinal spot or
macula germinativa), %57 in.  Lhe corpus lufewm is a Gratflian
follicle which has discharged its ovum ; it is filled with a reddish-
yellow mass of elongated cells, the colour being due to the for-
mation of pigment, which, however, is not derived from the
glicht heemorrhage which takes place on the escape of the ovam,

(I) UTERUS.
PREPARATION,

Distend with a mixture of equal parts of 1°/, chromiec acid
solution and strong spirit through vagina. Tie the openings
into the organ, and remove to a bottle containing same mixture,
Change solution at the end of twenty-four hours, and lay open the
uterus. Two days later remove to spirit, Stain in hematoxylin,
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STRUCTURE.

(1) Ewxternal serous coat derived from the peritoneum. (2)
Muscular coat intermixed with fibro-areolar tissue, blood-vessels,
lymphatics, and some veins. The muscle is arranged in three
lavers: (a), the external longitudinal, the weakest coat ; (&),
transverse fibres forming the strongest layers ; (¢), oblique fibres
which become annular to form the sphincter uteri. The cells
constituting the muscular layers are fusiform, with long tapering
extremities ; the nucleus is always single. (3) The mucous
membrane is smooth in the fundus and body of the organ ; it is
raised into transverse folds in the upper portion of the cervix ;
and forms papille in the terminal portion of the cervix, Itis lined
with columnar ciliated epithelinm. The glandsare tabular, often
spiral, sometimes slightly branched. They are found in the
fundus and body, and are lined with ciliated epithelium, Small
closed sacs (ovula Nabothi), are also distributed regularly over
the mucous membrane. (4) The blood-vessels are large and
numerous ; the lymphaties form large plexuses in the peripheral
layers of the pregnant uterus; the nerves are medullated and
non-medullated, a few ganglion cells being also present.

(J) FALLOPIAN TUBES.

PREPARATION,

As for the uterns.

STRUCTURE.

(1) ZExternal serous eoat, rich in vessels and in connective
tissue. (2) Longitudinal and a thicker circular layer of unstriated
musele.  (3) Mucous membrane thrown into longitudinal rugse,
and lined with columnar ciliated epithelinm ; no glands are
present, and as yet no nerves have been detected. The mucous
membrane contains a layer of muscularis mucose,

.....
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THE LYMPHATIC SYSTEM.

I. LYMPHATIC VESSELS,

(A) TRUNKS, (B) CAPILLARIES,
are tubes with delicate transparent walls whose office is to con-
vey the lymph and ehyle. They arize by microscopic branches
in nearly all the tissnes of the body, and terminate by joining
the great veins at the root of the neck. They are all efferent
vessels,

(A).—PREPARATION.
Make sections of a thoracic duct which has been hardened
in bichromate of potash and subsequently in spirif, stain with
logwood, and mount in Canada balsam,

STRUCTURE.

Lymphatic trunks, such as the thoracie duet and the lymphatics
leading to the mesenteric glands, have nearly the same structure
as veins, and like them consist of three coats. They are provided
with wvalves, especially at their subdivisions. The endothelial
cells lining them are elongated.

(B).—PREPARATION,

To demonstrate the structure of lymphatic capillaries, the
epithelinm covering the central tendon of the diaphragm of a
rabbit or guinea-pig must be pencilled off with a camel's-hair
brush, stained with nitrate of silver, and mounted in glycerin.

STRUCTURE.
Lympbhatic capillaries consist of a single layer of sinunous
endothelial cells, united together by intercellular substance so as
to form a membrane.

II. LYMPHATIC GLANDS

are nodal accumulations of adenoid tissue in the course of
lymphatic vessels. They are round or oval in shape, and consist
of a cortical and of a medullary part. Each receives lymphatic
vessels called vasa afferentia, and from it other lymphatic vessels
called vasa efferentia take their origin.

PREPARATION,

Thin sections of a lymphatic gland which has been previonsly
hardened in Miiller's fluid, or in bichromate of potash, must be
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stained with logwood, and shaken in a test tube half full of
water for thirty minutes or more. They are then to be mounted
in balsam in the ordinary manner,

STRUCTURE.

Each lymphatic gland is surrounded by a eapsule, which con-
sists of connective tissue intermingled with unstriped muscnlar
fibres. From the capsule are given off a nnmber of frabecule,
which give support to the blood-vessels, and pass into the in-
terior of the gland, so as to divide it into a number of compart-
ments or alveoli, which contain the adenoid tissue or proper
tissue of the gland. The adenoid tissue is arranged in the form
of follicles in the cortex, and of rounded cords in the medulla.
Between the walls of the alveoli and the proper tissne of the
gland are a number of spaces lined by endothelium—the so-called
sinuses of a lymphatic gland. These sinnses are continuous on
the one hand with the afferent vessels, and on the other with the
efferent vessels,

III. THE SPLEEN.
PREPARATION,
Small pieces of fresh spleen are hardened in 2°/ solution of
bichromate of potash, and subsequently in spirit, till they are fit
for making sections.

STRUCTURE.

The spleen possesses two coats, a serous and a fibrous. The
serous coat is derived from the peritoneum, and covers the organ
almost completely. The filrous eoat, or tunica propria, is com-
posed of connective tissue which. in some animals, is intermingled
with a large proportion of unstriped muscular fibres. From its
inner surface processes or trabecul@® pass into the interior of the
organ, and interlace freely with each other, so as to form the
trabecular framemwork of the spleen. At the hilus of the spleen
the capsule is prolonged along with the blood-vessels, tor which
it forms sheaths, which become connected with the trabecule
above described. The interstices between these trabecula con-
tain the proper tissue of the spleen, or spleen pulp, which
consists chiefly of adenoid tissue. Small arteries pass off almost
at right angles from the branches within the trabeculae, into the
spleen pulp, and exchange their outside coat of connective tissue
for one of adenoid tissue. The spleen pulp contains in addition
nodules of adenoid tissue, called Malpighian bodies, and red blood-
corpuscles in all stages of development and def-ay The Mal-
pighian bodies appear to be cylindrical masses of adenoid tissue
which pass through the whole organ; whether they have any
necessary connection with the hlmd-vesse]s is uncertain.
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CORNEA.
PREPARATION.

The anterior part of a pig's eye should be hardened in 2°,
solution of bichromate of potash for a fortnight, and then in
spirit ; transverse and vertical sections should be made. To
demonstrate the connective tissue cells and nerves, the fresh
cornea of a frog or rabbit should be cut off, and put for about
an hour into chloride of gold solution §°/, then into slightly
acidulated water and exposed to the light, and mounted whole
(or in section in the latter ease), in glyecerin, Inorder to stain the
cell spaces, the fresh or living cornea of a pithed frog should be
pencilled with solid nitrate of silver, stained and mounted in
glyeerin.

STRUCTURE.

Consists of five layers:—(1) The superficial of stratified
epithelium, of which the lower layer is columnar. (2) A thin
homogeneous layer, the anterior elastic lamina, which does not
seem to differ from the substance of the cornea proper, except
in its greater density and the absence of corneal corpuscles.
(3) The proper substance of the cornea, which is made up of
alternating layers of fibrous tissue parallel to the surface, These
layers are separated from one another by ground substance, in
which are the cell spaces of irregular branched form which freely
communicate with the cell spaces of the same, as well as of
other layers. In the spaces, but not filling them up entirely,
are the cornea corpuscles, branched cells of various forms. (4)
Membrane of Descemet or pesterior elastic lamina,—a firm,
structureless, but brittle, transparent membrane, covered by a
(B) layer of epithelial cells. There are no blood-vessels in a

. healthy cornea, except at the periphery. Nerves enter the proper
substance of the cornea, becoming transparent form a plexus,
from which finer branches going forward form another “ sub-
epithelial plexus,” from which, again, finer fibrils pass among
epithelial cells forming the *intra-epithelial plexus.”
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THE EYE.—ParEr II.

RETINA,
PREPARATION,

The posterior part of eye of pig (if no fresh human eye can be
had), is hardened in Miiller's fluid for a week, and then trans-
ferred to aleohol; pieces of the retina may then be stained in
aleoholic logwood, and cut. Another method is to place in 2°/,
solution of osmie acid for four hours, then in water for one hour
to get rid of the excess of osmic acid, and, finally, in alcoholic
logwood. The retina, thus treated, will have to be embedded in
cacao-butter, instead of the ordinary wax,

STRUCTURE,

Consists of eight layers in the following order, from within
outwards :—

1. Layer of nerve fibres, which is wanting at the yellow spot :
the fibres consist of axis eylinders only ; it diminishes in thick-
ness anteriorly.

2. Layer of nerve cells (ganglionic layer), consisting of cells
of a E ermdnl or pyriform figure ; one process of each extends
into the first layer, and is doubtless continuous with it. From
the other end of the cell, one or more processes extend outward
for a variable distance intﬂ the next layer. In the yellow spot
there are several layers of cells; elsewhere, only one layer.

3. Inner molecular layer, a thick stratum of granular-looking
substance,

4. Inner nuclear layer consists of transparent nucleus-like
bodies, of at least four kinds—(a) a few connected with the
fibres of Miiller (to be described below) ; (#) thelargest number,
like bipolar cells, one pole unbranched, going inwards, and
being connected with a nerve fibre,—the other, thicker and
branched, running outwards, issupposed to break up into a plexus
in the outer molecular layer; (¢) unbranched cells found as a
complete stratum at innermost part; (d) are scattered in
the outermost part, are rounded, of large size, and have only one
process.

5. Outer molecular layer, thinner than (3), but otherwise the
same,

6. Outer nuclear layer, consists roughly of two kinds of
corpuscles—(a) econnected with the rods are most numerous, and
may be considered as dilatations midway in the fine rod fibres,
have an elliptical striped nucleus, and no nucleolus; (&) con-
nected with the cones are fewer, pear-shaped, not striated, and
nearer the outer part of the layer in the thicker cone-fibre.

7. Layer of rods and cones, 1s composed of elliptical elongated
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bodies, the rods, and shorter, thicker, club-like bodies, the cones ;
each consists of two parts, inner and outer, of which the outer
is transversely striated and smaller, and in the cones tapers to
a point, whilst the inner is fibrillated externally, but homogeneous
internally.

8. LPigmentary layer, consists of a single stratum of hexagonal
pigment cells.

Fibres of Miiller, consist of bands, which pass all through the
layers of the retina, binding them together ; they commence by
a broad base, forming by their union the membrana limitans
interna ; and, at the outside of the retina, the membrana limi-
tans externa. In the inner nuclear layer they give off processes,
which eontain a clear, oval, and elliptical nuclens. In the outer
nuclear layer they break up into fibrils, and partially enclose the
rod and cone fibres,
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17-
PREPARATION. COCHLEA.

The guinea-pig is best used. The animal being freshly killed,
the lower jaw is disarticulated; by this means the tympanic
bulla is exposed. The bulla is isolated, cleaned of its soft parts,
and broken open, when the projection of the cochlea will be
observed within it. The cochlea is to be still further isclated,
by clipping away the surrounding bone; it is then placed in
Miiller’s fluid for seven to fourteen days, and afterwards in a
saturated solution of picric acid, until the bone is sufficiently
softened; finally in weak spirit, followed by immersion in strong
gpirit. Stain in carmine and hematoxylin. (Schiifer.)

STRUCTURE.

The cochlea is a gradually-tapering spiral tube, winding round
a central column, the modiolus. It is divided along its whole
extent by a spiral lamina, which projects from the modiolus,
into two main portions—the scala tympani, and the seala
vestibuli. The spiral lamina is partially osseous, and partially
membranous. The membranouns portion, the basilar membrane,
is connected to the outer wall of the cochlea by its union with
the spiral ligament, which is a projection inwards of the peri-
osteum and subperiosteal tissue of the cochlea. The scala vestibuli
is subdivided into scala vestibuli proper, and dwuctus ceclilew, by
the membrane of Reissner, which passes from the spiral lamina
to join the lining periosteum. The membrane of Reissner is
composed of a delicate layer of homogeneous connective tissue,
continuous with the periosteum, covering the scala vestibuli. It
is lined with a layer of flattened endothelium on the face turned
towards the secala vestibuli; whilst that bounding the ductus
cochlez is provided with a single layer of squamous epithelinm.
T'he periostewm consists of ordinary connective tissue, thickened
here and there by retiform tissue. ZThe spiral ligament, to which
the basilar membrane is attached, consists of periosteum thickened
by the retiform tissue, the cells being elongated, and radiating
from the attachment of the basilar membrane. At this point
there is generally a large blood-vessel ; whilst between the spiral
ligament and the membrane of Reissner the periosteum contains
pigment cells and a number of blood-vessels. The floor of the
ductus cochleeis formed of a narrow portion of the spiral lamina,
and of the basilar membrane. This portion terminates in a
border, which is “ C"-shaped when seen in section, the lower
limb of the “C" being prolonged and tapering. This limb is
the end of the osseous lamina; it is covered by a thin mem-
brane. The upper portion of the “ C" is the limbus of the spiral
lamina, whilst the bay of the “C” is called the spiral groove.
The limbus has a jagged edge, as it is raised into a number of
tooth-like projections. The organ of Certi forms a portion of
the epithelium covering the basilar membrane ; it consists of an
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outer and inner set of stiff rod-like bodies. The feet of the rods
rest upon the basilar membrane, whilst they incline towards
each other until they meet by their heads. By the meeting of
the rods an arch is formed over the basilar membrane; it is filled
with endolymph. On the inner side of the inner rod, and the
outer side of the outer rods, are epithelial cells with short hair-
like prolongations, the inner and outer hair cells ; the outer
cells are more numerous and more elongated than the inner
cells, The hair-like prolongations of the outer hair cells project
through rings which surround the tops of the cells, and which
are bounded by minute, fiddle-shaped cuticular structures—the
phalanges. A reticular membrane is thus formed which covers
this part of the organ of Corti. On either side of the two sets
of hair cells, the epithelium passes continuously into the simple
layer of cubical cells, which is found in the spiral groove, and
covering the ontermost part of the basilar membrane. The
whole organ of Corti is also covered by a thick and highly elastic
tectorial membrane. The inner rods are smaller and more nume-
rous than the outer rods; they may be compared to the upper
portion of the human ulna ; whilst #ke oufer rods resemble the
head and neck of a swan, The concavity of the inner rod
receives the rounded portion of the outer rod, which would
correspond to the back of a swan’s head ; whilst the beak of the
swan becomes connected to the reticular lamina. Both rods are
more slender towards their middle, and expand again, so as to
rest by a widened foot upon the basilar membrane ; both are
longitudinally striated, In the head of the outer rod—and
oceasionally, also, in the inner rod—is an oval nueleus, staining
more deeply than the rest of the cell. (Schifer.)

Structure of the wall of the membranous semicirenlar canals,
The wall consists, from without inwards, of (a) an external fibrous
layer, {*untnmmg numerous nuclei, blood-vessels, and irregular
pigment cells. This layer is uapet-mily developed at the ends of
the oval section where it coalesces with the ligamenta labyrinthi
canalieulorum. (#) The Twnica propria, which presents, after
staining, a delicately striated granular appearance. (¢) Capilliform
processes, which project into the interior of the canal, except at
the part where the membranous canal touches the bone. (d) The
LEpithelivm, a single layer of pavement epithelium cells investing
the papillze, and also continues into the depressions between them,

In the Ampulle (a) the fibrous layer forms a loose meshed
tissue, whilst (J) the tunica propria is so much thickened as to
cause a rounded transverse projection into the cavity—the erista
acustica, or septum transversum. (¢) The Epithelium, covering
the erista acustica, consists (i) of long eylindrical cells, each with
a large nucleus ; these cells support the other nervous and epithe-
lial elements, and rest upon the tunica propria; (ii) fusiform
cells which lie between the columnar cells : each c:ell has a long
stiff cilinm, the auditory hair, and is in direct conneection with
the ultimate fibrillze of the auditory nerve. (&) T'he Nerves, after
passing through the tanica propria, form a very delicate p'[&xus
in the epithelial layer.
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PREPARATION,

(a) By means of sections of the hard tooth : Grind down the
tooth on both sides till it is guite thin, then mount in hard
(Canada balsam, so as to retain the air in the various cavities.
(5) By means of sections of the softened tooth : Place the tooth
in 10°/, solution of hydrochloric acid till it is quite soft, then
immerse in spirit; by this means the structure of the dentinal
substances may be investigated ; or place the tooth (preferably
broken across) in a saturated solution of pieric acid until quite
soft. Complete the hardening in spirit, changing the spirit as
long as it becomes tinged with the picrie acid. This method of
preparation will preserve the pulp and odontoblasts. To demon-
strate the pulp. break a freshly-extracted tooth, and immerse in
osmie aeid 1°/, for twenty-four hours. To show the development
of teeth, plmm the lower jaw, cleaned of the muscles, of foetal rat,
dog, or kitten, in 1°/_ chromic acid for seven days, then remove to
weak spirit for twenty-four hours, and finally to strong spirit till
required. (e) The dentinal sheaths lining the tubules may be
isolated by boiling for ten minutes in strong sulphuric acid. In
each case stain in heematoxylin.

STRUCTURE.

(1) A tooth consists most externally, and at the surface, of
enamel. In the recently cut tooth, which has not been used,
there exists above the enamel, a covering of epithelial or horny
nature (Nasmyth's membrane), which is structureless, and has a
thickness of s3ls5 — T5ios in. The enamel covers the erown
and neck of the tooth; it is an epithelial product, consisting
of closely agoregated pr:.ﬂj,rht.dml eylinders (prisms or {mlumus]
The enamel fibres are crossed by a number of darker lines,
arranged in concentrie layers, * contour lines.” In transverse
section, the enamel fibres are seen to be six-sided prisms, with
an average diameter of %4 in. (2) The Dentine covers the
body and root of the tooth ; on the surface it lies immediately
below the enamel. The dentine consists of a compact, bone-like
substance, which contains no bone-corpuscles, and is permeated
by dichotomously dividing canals, the dentinal tubules, which
average g5y in. in diameter. The dentinal tubules run perpen-
dicularly to the surface of the pulp cavity, into which they open
by their lower extremities. The tubules present a proper wall,
consisting of a membranous tube, and each contains a process
of protoplasm from the saperficial layer of the pulp cells,
Examined under a low power, the tubules are seen to form two
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or three gentle eurvatures, which give rise, when a number of
tubules are seen together, to a series of concentric lines (lines
of Schreger). Certain interglobular spaces, due to imperfect
deposition of salts, are also frequently seen in the dentine,
(4) The erusta petrosa, or cement, invests the portions of the
tooth which are not protected by enamel. It closely resembles
bone in its histological appearances, except that the lacunz and
canaliculi are larger and more irregular. When the cement is
very thick, it may contain vascular channels, which are com-
parable with Haversian ecanals. The perforating fibres of
Sharpey are present in considerable numbers in the ivory.
(5) The pulp occupies the central cavity of the tooth; it
consists of jelly-like connective tissue, in which run nerves
and blood-vessels. The outermost layer of cells, forming the
pulp, are elongated in form, the bodies somewhat resembling
columnar epithelinm cells. This layer forms the membrana
eboris ; each cell is an odontoblast. The odontoblasts send off
one or more processes, which run in the dentinal tubules ; pro-
cesses which connect the cells together laterally, and processes
which unite the cells to others lying more desply. (6) Osteo-
dentine, or sccondary dentine, is the hard substance deposited
on the inner surface of the dentine, which is produced by the
gradual corrosion of the pulp.

ErvuPTION OF MILE TEETH.
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For the Development of the Teeth see Appendix, pp. 110—11.
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THE NOSE.

PREPARATION,

Small pieces of the mpper turbinal bones from the head of a
freshly killed sheep, dog, or rabbit, should be hardened in 3°/,
chromic acid solution for a week, and in }°/, bichromate of
potash, or in 1°/ osmic acid, for forty-eight hours. Sections
may be made through the nasal region of a newt or young
guinea-pig’s head which has been previously hardened in
chromic acid and spirit. The fresh tissue may also be treated
with chloride of gold.

STRUCTURE.

In a vertical section through the septum nasi, the osseous
portion is seen to be invested by periostewm, which iz imme-
diately covered by a thick layer of numerous and elongated
tulbular glands, some simple, others more complex,—the glands of
Bowman., These glands contain an epithelium of granular
spherical cells at the basze; of a more polygonal and less granular
form near the exeretory duct. The ducts open on the surface
between the elements of the next external layer. The glands
become less numerous and ultimately disappear at the point
where the olfactory region passes into the ordinary mucous
membrane, being replaced by the mucous glands. The glands
are separated by ordinary ecennective tissue, in the deeper
layers of which are pigment cells and free pigment masses, as
well as capillaries and ramifications of the clfactory nerves.
The epithelium is superficial, and consists of an external finely
striated portion, and an internal granular layer., In the newt
the epithelial cells are separated into groups, by teasing after
maceration for forty-eight hours in Miiller’s fluid, KEaech group
of cells consists of two kinds of cells, of which one is larger than
the other, presents an elongated oval form, and is situated ex-
ternally. T%e olfactory cells, the smaller of the two kinds,
possess a large round nuelens, and two very long fine processes,
of which the thicker runs outwards, whilst the finer is directed
inwards. The external process is composed of two substances,
an outer which swells up under the influence of certain reagents,
and an internal thread which remains unaffected. In man and
mammalia generally the olfactory cells have no cilia. The
olfactory cells surround the larger cells provided with an oval
nuclens which extend throngh the whole thickness of the epithe-
lial layer. The external portion of these cells is more or less
eylindrical, and is striated longitudinally. A row of dots ecan
be distingnished upon the external extremities. The trunks of
the olfactory merve run in the glandular layer either obliquely
or horizontally. The nltimate fibrils of the nerve pass into the
epithelial layer and probably into the olfactory cells.
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MAMMARY GLAND.

L REPARATION.
The gland in pieces is placed in a solution of equal parts of

spirit and §°/, chromic aecid solution for two days, afterwards in
weak and strong spirit. It is to be stained in hematoxylin.

STRUCTURE.

The mammary gland consists of a number of individual race-
mose glands united by intervening areolar tissue. (1) The lobes
thus formed have a considerable quantity of adipose tissue
between them, whilst the blood-vessels and the small medul-
lated nerves run in the connective tissue stroma. (2) The r.ce-
mose glands open by means of duets, the lactiferous ducts,
which unite together until 15 to 20 excretory canals are formed,
(3) the galactophorous ducts, which converge towards the nipple.
Near the nipple the galactophorous duets become dilated to form
sinuses, but they undergo constriction again before opening to
the exterior. (4) The gland wvesicles consist of a membrana
propria with flattened stellate cells, lined by low columnar
epithelium. The wvesicles are filled with fat globules ; and if the
oil be extracted by immersion of the gland in ether, casein
remains behind., The terminal vesicles are at first simple, but
as the gland developes they produce buds. (5) The ducts
consist of areolar tissne with a circular and, longitudinal layer
of elastic fibres ; they are lined with low cylindrical epithelium,
which becomes flattened near the nipple. Near the nipple also,
and beneath the areola, unstriated muscular fibres are found.
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DUCTLESS GLANDS.

e THYROID GLAND,

Immersion of the gland for 24 hours in a mixture of spirit and
water, then in strong spirit, till the tissue is sufficiently hard. The
thyroid gland may also be hardened by allowing it to remain for
a month in Miiller's fluid, or in }°/, chromie acid for a fortnight.
Stain in logwood.

STRUCTURE,

(1) .\ thin transparent layer of dense areolar tissue, free from
fat, containing elastic fibres. This connective tissue framework
traverses the interior of the organ in the form of strong trabecule;
it encloses (2) rounded or oblong irregular cavities, the wvesicles.
The vesicles consist of a thin hyaline membrane lined by a single
row of low cylindrical cells. The cavities of the wesicles are
filled with a coagulable fluid, or more frequently with a colloidal
substance. The colloidal substance increases with age, and the
cavities appear to coalesce. (3) In the interstitial connective
tissue is a round meshed capillary plezus, and (1) a large
number of lymphatics. (5) The nerves adhere closely to the

vessels,
PREPARATION. THYMUS GLAND.

As for the thyroid gland, the concentric corpuscles may be
teased out from the fresh gland in normal saline solution. Stain

with carmine.
STRUCTURE.

(1) A eapsule of thin areolar tissue which sends down processes
dividing the gland into lobules. The outer surface of the organ
is covered with a layer of flattened cells. (2) Each lobe is made
up of a number of polyhedral lobules, connected by delicate
areolar tissue, which are (3) in turn eomposed of small follicles.
The follicles are composed of adenoid tissue, or retiform tissue
the meshes of which are filled up with lymphoid corpuscles.
The follicles are, therefore, comparable with the spleen, tonsils,
lymphatic glands, and Peyer’s patches, (4) Scattered in the
adenoid tissue are the concentric eorpuseles of Hassall, composed
of deeply staining substance, with high refractive index. Of
these there are two kinds—one, the smaller, simple ; the other,
the larger, compound. (5) The arferies radiate from the centre
of the gland. (6) The lymphatics arve large. (7) The nercves

are very minute,
PREPARATION. PITUITARY BODY.

As for the thyroid gland.

STRUCTURE.
Of two lobes—a small posterior one, comsisting of nervous
tissue; an anterior larger one, resembling the thyroid in structure,
A canal lined with flattened or with ciliated epithelinm, passes
through the anterior lobe; it is connected with the infundibulum,
The gland spaces are oval, nearly round at the periphery,
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spherical towards the centre of the organ j they are filled with
granules and nucleated cells, The vesicles are enclosed by
connective tissue, rich in capillaries.

PREPARATION, PINEAL GLAND. ' ! !

By hardening in aleohol, and by maceration in Miiller’s flnid ;
or, better still, by means of osmie acid.

STRUCTURE.

A central eavity lined with ciliated epithelium. The glandular
substance is divisible into—(1) An euter cortical layer, analogous
in structure to the pitnitary body ; and (2) An inner central
layer, wholly nervons. The cortical layer consists of a number
of closed follicles, containing (a) cells of variable shape, rounded,
elongated, or stellate ; () fusiform cells. There is also present
a gritty matter, the acervulus cercbri, consisting of round par-
ticles aggregated into small masses. The central substance
consists of white and grey matter. (3) The blood-vessels are
small, and form a very delicate capillary plexus.

In bichromate of potash 2°/, for a fortnight, in Miiller’s fluid
for a month, or in osmic acid four hours ; in each case complete
the hardening in spirit,

STRUCTURE.

(1) An outer sheath of connective tissue, which sends in pro-
longations, forming the framework of the gland. (2) The
cortical portion, divided into (@) an external layer of closed
vesicles, the zona glomerulosa. The vesicles contain a finely
eranular greyish substance, no fat globules, but generally a few
small eells, (5) A layer of cells arranged radially, the zona
fasciculata. The substance of this layer is broken up info
cylinders, each of which is surrounded by the connective tissue
framework. The eylinders thus produced are of three kinds—
one containing an opaque, resistant, highly refracting mass (pro-
bably of a fatty nature) ; frequently a large number of nuclei
are present; the individual cells can only be made out with
difficalty. The second variety of cylinders is of a brownish
colour, containing finely granular cells, in which are fat glo-
bules. The third variety consists of grey cylinders, containing
a number of cells whose nuclei are filled with a large number of
fat granules. (¢) The third layer of the cortical portion is the
zona reticularis., This layer is apparently formed by the break-
ing up of the cylinders, the elements being dispersed and
isolated. The cells are finely granular, and have no deposit of
fat in their interior ; but in some specimens fat may be present,
as well as certain large yellow granules, which may be called
pigment granules. (3) Zhe medullary substance consists of
closed wvesicles; of elements of the cortical substance; of
numerous blood-vessels ; and of an abundance of nervous ele-
ments. The cells are pror in fat, and ocecasionally branched,
the nerves run through the cortical substance, and anastomose
over the medullary portion.







APPARATUS AXD REAGENTS REQUIRED :

Test tubes,

Test tube stand.

Retort stand.

Platinum foil and wire,

8 Berlin dishes.

3 beakers,

Sand bath.

Filter papers and funnels.

Sulphurie, Nitric, Hydrochlorie, Acetic, Tannic, Ga.rbcrhc, and
Boracie acids,

Chloride and sulphate of magnesium.

Sulphate of copper, 5°/, solution,

Carbonate of sodium,

Caustie potash, or soda,

Ammonia.

Millon's reagent,

Ferrocyanide of potassium.

Potassic and mercuric iodide.

Mercuric nitrate and chloride, mercurous nitrate.
Lead acetate.

Calcium chloride,
Aleohol.
Ether.




MEMORANDA OF EXPERIMENTS.

PROTEIDS are thus classified ;: —

IL.—NATIVE ALBUMINS, Kgg Albumin. Serum Albumin.

IL.—DERIVED ALBUMINS. Acid Albumin. Alkali Albumin.
Casein.

III. — GroBuLINS. (Globulin.  Fibrinoplastic Globulin.,
Fibrinogen. Mpyosin. Vitellin.

IV.—FIBRIN,

V.—PEPTONES.

COMPOSITION OF PROTEIDS :

C H O N 5
527 69 209 154 08
to to to to to

545 T3 236 165 2:0

Exist generally in a soluble and insoluble form.

General reactions :— .

(i) Turn yellow on heating with HNO,; colour deepens on
addition of ammonia (zanthoproteic reaction).

(ii) With Millow's reagent, @ pink precipitate or mere colora-
tion, either directly or on boiling.

(iii) With CuSO, and Nall Q0 a violet colour.

(iv) With acetic acid and ferrocyawide of potassium, a pre-
cipitate.

(v) Add acetic acid in excess, them NaySO, : boil, and a pre-
eipitate will be formed.

All act on polarised light.
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CLASS I-NATIVE ALBUMINS.

EGG ALBUMIN,
PREPARATION.

To white of egg in a test tube add about three or four times its
volume of water, shake up and filter. Use solution for following
experiments :

Evaporate to dryness at 40°C.

(Dry Albumin ; a yellow, transparent, glassy mass, soluble in
water.)

Coagulation on simply boiling strong solution.

Precipitate on addition of strong acids (HNO,, HCL,H,80,).

No precipitate with organic acids except Tannic or Carbolic.

Precipitation by mercuric chloride, lead acetate, copper sul-
phate and silver nitrate without coagulation,

Coagulation by ether.

Coagulated albumin dissolved by caunstic alkali.

TESTS FOR ALBUMIN,
Albumin precipitated from dilute solution by adding acetic acid
and ferrocyanide of potassium.
Pour a little strong HNO, into a test tube, and add gradually
dilute solution of aldbumin: albumin precipitated at point of
contact with the acid, in the form of a fine ring.

SERUM ALBUMIN.
PREPARATION,
Dilute blood serum with water, add ether, shake up, filter and
test filtrate with HNO,.
Differs from egqg albumin in not being coagulated by cther,
Also differs from egg albumin in being easily precipitated by
HCI, and in being easily soluble in excess of this acid.
Serum Albumin, either in the coagulated or precipitated form,
more soluble in excess of strong acid than Egg Albumin,
All albumin is very slightly diffusible.
EXPERIMENT.
Solution of albumin, to which salt has been added, should be
placed on a dialyser, and the outside liquid tested for albumin,
phosphates, and chlorides. '
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CLASS IIL.—DERIVED ALBUMINS.

Insoluble in water and in solutions of NaCl, but are soluble in
dilute acids and alkalies,

ACID ALBUMIN,

If a small amount of dilute HCl or acetic acid be added to
either egg or serum albumin, there is no precipitate or coagulation
on heating,

On exactly neutralising the solution, a flocculent precipitate
is produced.

The albumin has become insoluble in water and neutral saline
solutions,

It is soluble in acids and alkalies. Insoluble in NaCl solutions.

All Globulins are converted by dilute acids into acid albumin.

Partial coagulation on boiling in lime water, and further
precipitation on addition to boiled solution of CaCl,Mg80,, or
NaCl '

ALKALI ALBUMIN,

If solutions of albumin be treated with dilute alkali (NaHO),
coagulation is prevented.

Alkali albumin thrown down on neutralising solution, exceptin
the presence of alkaline phosphates,

To differentiate between Acid and Alkali Albumin the following
method is useful :—

(1) Alkali albumin is not precipitated on exact neutralisation
if sodium phosphate has been previously added,

(2) Acid albumin is precipitated on exact neutralisation,
whether or not sodium phosphate has been previously added.

CASEIN,

Similar to alkali albuwmin, but differs in (1) yielding sul-
phide when heated with KHO to 110°; (2) yielding phosphorus-
containing body when digested with gastric juice.

Obtained from milk by following process :—

Dilute the milk with three to four times its volume of water,
add slight excess of dilute acetic acid, and filter off the casein.

To purify it, wash witk alecohol and ether. Casein may also
be prepared by adding to milk an excess of crystallized sulphate
of magnesium, which causes it to separate out,
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Casein is slightly soluble in dilute caustic alkalies and acids.
It is retained to a considerable extent in solution, by the pre-

sence of alkaline phosphates.

MILE.
EXAMINATION OF MILK.

Examine a drop of milk under the microscope with high
power. See that it consists of fat globules of different sizes in a
clear fluid. Add dilute acetic acid by irrigation, and observe the
coalescence of the globules owing to the acid dissolving their
casein membrane. Test the alkaline reaction of fresh milk ; it
becomes acid on standing, owing to the formation of lactic acid,
whilst the casein separates,

The constituents whose presence is to be demonstrated are
0il or Fat, Casein, two kinds of Albumin, and Lactose or Milk
Sugar.

FarT.
To a portion of milk add its own volume of KHO, and warm

the solution gently; the casein will be dissolved from the oil
globules, Add ether, shake the mixture and allow it to stand.
The fat will be dissolved in the ether, and will form with it a
clear superstratum. Remove the transparent top layer with a
pipette, evaporate off the ether, the oil will be left, and will give
the eharacteristic greasy spot when dropped upon paper.

CASEIN,

Dilute some of the milk with its own bulk of water ; add a
little dilute acetic acid until a slight granular precipitate is
formed. Warm the solution gently, and a copious flocculent
precipitate will fall. Filter off, and label the precipitate A.

ALBUMIN,
Boil the clear filtrate (from A), a coagulum of albumin will
be formed. Filter this off, and label the precipitate B.
Liractly nentralise the clear filtrate (from B) with KHO, a
precipitate of albumin which is soluble in acids is formed.
Filter off precipitate, and label it C.

LACTOBE,
Test the clear filtrate (from C) by Trommer's test (KHO and
CuS0,) for sugar.
To precipitate A in a test tube add nitric acid, the precipitate
is dissolved ; boil, and when cold add strong Ammonia, the
solution becomes orange-coloured (wanthoproteic test).

&
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To a second portion of precipitate A add sodium phosphate,
the precipitate will be dissolved ; add dilute acetic acid to the
solution till a neutral reaction is just obtained, no precipitate
occurs ; add more acetic acid, a precipitate is thrown down,
casein or alkali albuwmin iz present.

Test the precipitate on filters B and C by boiling with Millen's
reagent, a pink coloration will in each case be produced, showing
that albumin is present.
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PROTEIDS—(eontinued).

CLABSS ITII.—GLOBULINS,

Insoluble in water: soluble in very dilute acids and alkalies,
soluble in 1°/ solution of NaCl and other neutral salts,

Differ from native albumins in not being soluble in distilled
water, and from derived albumins in being soluble in neutral
saline solutions.

Are eonverted by acids and alkalics into acid—and alkali—
albwmin respectively.

(1) GLOBULIN OR CRYSTALLIN,
Obtained from the crystalline lens,

(2) MYOSIN,

Prepared from dead muscle by removing all fat, tendon, ete.,
and washing repeatedly in water, until the washing contains no
trace of proteids, and then treating with 10°, solution of NaCl
which will dissolve a large portion into a viscid fluid, which
filters with difficulty.

If the viscid filtrate be dropped little by little into a large
quantity of distilled water, a white floceulent precipitate of
myosin will occur.

(3) FIBRINOPLASTIC GLOBULIN, OR PARAGLOBULIN,

Blood serum is diluted with 10 vols. of water, and CO, is passed
rapidly through, the fine precipitate is collected on a filter, and
washed with water containing CO,,.

[Also by saturating serum with NaCl or MgSO,.]

Very soluble in dilute saline solutions, from which it is pre-
cipitated by CO,, and dilute acids ,°/..

Its solution coagulated at 70°C.

Even dilute acids and alkalies convert it into acid or alkali
albumin,

Can be used to form fibrin.

(4) FIBRINOGEN,
General reactions similar to paraglobulin,
Preparation by similar process from hydrocele fluid.
Its characteristic property is that, when mixed with paraglo-
bulin, it gives fibrin,
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(5) VITELLIN,
Obtained from yolk of egg.

(6) GLOBIN.
The proteid residue of heemoglobin.

CLASS IV.—FIBRIN,

A soft white fibrous, and very elastic substance, obtained from
blood-clot by washing with large amount of water.

Differs from all other proteids, in having a filamentous strue-
ture., Examine with microscope,

Ifas similar chemical propertics to coagulated albumin.

Fibrin formed by combining (i) fibrinoplastic globulin and
fibrinogen ; (ii) globulin from blood serum with hydrocele

fluid.
CLASS V.—PEPTONERS.

Are very soluble in water.

Are not precipitated on adding acids or alkalies.

Are not precipitated on boiling.

Insoluble in aleohol and ether, but are only precipitated with
difficulty by alcohol.

Are precipitated by mercuric chloride and lead acetate.

With strong solution of NaHO and a trace of copper sulphate
they give a red colowr ; with excess of the salt a violet colour,

Are very diffusible ; experiment with dialysing apparatus,

DIGESTIVE ACTION OF PEPSIN,

To some fibrin or albumin in a test tube add a trace of pepsin
and a little HC, 2°/, and warm gently; in a few minutes filter,
and test filtrate for peptones.
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APPENDIX TO PROTEIDS.

BLOOD.

Alkaline reaction of blood.
Coagulation retarded by freezing and presence of neutral salts.

EXPERIMENT.

Draw a few drops of blood from the finger into a watch-glass
previously cooled in a freezing mixture; no coagulation at
freezing temperature. A drop of blood added to a little saturated
solution of sulphate of soda in a watch-glass ; the blood does not
coagulate.

Examine the blood with spectroscope. Characteristic spec-
trum of oxy-hemoglobin.

Action of *reducing agents on blood, production of spectrum
of reduced hemoglobin,

Action of earbonie oxide (CO) on the blood, alteration of spec-
trnm, no change by action of reducing agents on it.

TEsTS FOR BLoop.
Formation of heemin erystals, see p. 20.
For guiaicum test see p. 103,

NITROGENOUS BODIES OTHER THAN PROTEIDS.

(GELATIN.

Contains more nitrogen and less carbon than albumin,

It is an amorphous, transparent substance.

It is distinguished from the albumins by not being precipitated
by ferrocyanide of potassinm and by not being coagulated by
heat ; ordinary gelatin, however, always contains albumin,

It does not, if pure, give the proteid reactions. It does not
dialyse. It is insoluble in cold water, but swells up to about
six times its volume : it dissolves readily on the addition of very
dilute acids or alkalies.

Is soluble in hot water, and forms a jelly on cooling, even when
only 1°/, of gelatin is present.

Is precipitated by tannic acid, mercuric chloride, and aleohol.

Not precipitated by dilute mineral acid, nor by acetic acid.

* A convenient form of reducing agent is Stokes' Fluid, which
is a solution of ferrous sulphate to which NH HO has been added,
after the previous addition of sufficient tartaric acid to prevent
precipitation.

7
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Boxg.

Consists of an organised matrix of connective tissue which
contains gelatin and inorganie salts.

Inorganic salts can be removed by digesting bone in hydro-
chloric acid.

The gelatinous matter left retains the form of bone. By long
boiling in water, it is converted into a solution of gelatin.

When bone is heated, the first action is to decompose the
organic matter, leaving a deposit of carbon. On further ignition
this carbon burns away, and only inorganic salts (principally
caleic phosphate) are left.

Solubility of the inorganic salts in hydrochloric aeid.
MucIxy.

Is the characteristic component of mucus.

Preparation from ox-gall, by acidulation with acetic acid and
subsequent filtration.

Jan also be prepared from ox-gall by precipitation with aleohol
(afterwards dissolving in water and again precipitating by means
of acetic acid).

('an be obtained from mucus by diluting it with water, filter-
ing, treating the insoluble portion with weak caustic alkali and
precipitating the mucus with acetic acid.

Mucin has ropy consistency.

It is precipitated by alcohol and mineral acids, but dissolved
by excess of the latter.

Is dissolved by alkalies,

Gives the proteid reaction with Millon's reagent and nitric acid,
but not with copper sulphate.

Mereurie chloride and tannic acid give no precipitate with it.

It does not dialyse.

NON-NITROGENOUS COMPOUNDS, (GAREUHYDRATES)
STARCH (CgH,,0,),.
Found in almost all plants, :
Is a soft white powder, consisting of rounded granules, having
an organised structure.

Size of granules varies according to the plant from which they
eome,

Starch is insoluble in cold water, in aleohol, and in ether.

On boiling with a large amount of water for some time, it
becomes soluble and can be filtered.

Soluble and insoluble starch colowred blue by dilute solutions of
widine,
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On heating this compound with water, the colour disappears.
but returns on cooling, 3

Starch is obtained from potatoes, by seraping, and washing the
serapings, or from flour, by washing flour tied up in a bag.

GLYCOGEN (C,H,,0.). :
White amorphous powder resembling starch. Is scluble in
cold water, turns brown with iedine.
Ferments or dilute acids convert it into grape sngar.
It oceurs in the liver, and after death is found as grape sugar.
Liver should be boiled with a small amount of water. and the
solution should be then filtered and tested for grape sugar.
For method of preparing glycogen, see p. 108,

GRAPE SUGAR (CzH,,0;).

Oceurs widely diffused in the vegetable kingdom, occurs in
diabetie nrine, in the blood, ete.

Is obtained by treating honey with cold aleohol, the grape
sugar remaining insoluble.

Is easily soluble in water. Is not nearly so sweet as cane
sugar.

Not easily charred by H,80,.

teated with copper sulphate and KHQO, cuprous ozxide is pre-
cipitated. In making the experiment, to the soclution of grape
sugar add first the caustic potash, then the copper sulphate drop
by drop as long as the precipitate formed readily dissolves on
shaking the tube, then heat the solution gently.

Quantitative estimation of grape sugar by Fehling’s solation,
or by saccharometer,

A solution of grape sugar becomes brown on heating with
KHO (Moore’s test).

It is converted into carbonic acid and alcohol by yeast.
CeH, 304 =2C,H,0H4-2C0,,

Starch boiled for some time with water and H,80, is converted
into dextrin (British gum) and into grape sugar ; this solution to
be tested with iodine, and also with potash and copper sulphate,

Stareh converted into grape sugar by saliva.

[To collect saliva, fill the mouth with ether vapour, The saliva

to be filtered. ]

MiLk SuGAR (Lactose, C,,H,,0,.).
Important constituent of milk. TIs much less soluble in water
than grape sugar. Only slightly sweet in taste. Reduces copper
salts like grape sugar,



100 CARBOHYDRATES.

Is obtained from milk by adding a few drops of H,50,, warming
and filtering off the curd.

Also by diffusion,

Test the solution obtained by both methods for milk sugar.

0118 AND FATS,

Neutral substances. Composition, that of a compound ether.
(Glycerin (C,H,;0;) being the alcohol.)
H

3
They have a lower sp. gr. than water, from 0-91 to 0-94.
They give e greasy stain on paper. Are insoluble in water,
Fasily soluble in ether.
GLYCERIN (C,H.0,), a viscid liquid, soluble in water and

3
aleohol. insoluble in ether.

Has a characteristic sweet taste.
Aeid potassiwm sulphate heated with glyecerin yields aerolein :
C;H 0, — 2H,0 = C;H,O.
Olive oil, oleate of glycerin (ﬂ(ﬂmélm;}ﬂ)), or castor oil, heated
k

in a test tube with water, dissolves on addition of NaHO ; glycerin
is liberated, and sodium oleate is formed. Both are soluble in
water,

Olive oil, heated in a basin with water and PbO and well
stirred, glycerin is liberated, and oleate of lead (lead plaster)

formed,
OLEIN. Sopa., SopIUM OLEATE. (GLYCERIN,
S{C,ﬂH%i}g) + 3NaHO = 3(C,H,0,) + C;H.O;
'sHy Nag Hy

Fat (stearate of glycerin) heated in a test tube with water,

melts, and on addition of caustic alkali saponifies, a stearate of
sodinm and glycerin forming,

Sodium chloride added to this solution, soap (sodium stearate)
separates out.

Acid added to another portion, sodium stearate is decomposed,
Stearie acid separates out,

To another portion, add a solution of calcium chloride. Cal-
cinm stearate is precipitated.

BILE.
An alkaline fluid, sp. gr. 1,018 to 1,020,
ACTION OF BILE oN QI1L8 AND FATS.

Bile shaken up with oil divides it into very small globules (an
emulsion formed).
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These can, under very slight pressure, pass through animal

membranes ; oil alone cannot,
EXPERIMENT.

Take two filters, wet one with water and the other with bile,
and pour a small and equal amount of oil on each. Oil passes
slowly through the one wetted with bile, not at all through the
other.

* Bile acids, Glycocholie, and Taurocholic,
(CyeH zNOg) (CysH NSO,
Both give, with sulphuric acid and sugar, a ved colour.
TESTS FOR BILE,

Pettenkofer's Test for Bile Salts.—Add a few grains of white
sugar to solution of bile in test tube, shake well, add strong
sulphurie acid, and cool. A reddish purple colour is produced.

Gmelin's Test for Bile Pigments—Place a drop of bile on a
white plate, and add a drop of strong yellow nitric acid to it. A
play of colours is produced. Green, blue, red, viclet, and yellow,
appear in succession.

ACTION OF PANCREATIC JUICE ON FOOD-STUFFS.

1. It converts Starch inte Grape Sugar.—Add some agueous
extract of pancreas to starch mucilage in test-tube, warm gently,
and test solution for grape sugar.

2. It emulsionizes Fat.—Shake up some aqueous extract of
panecreas with olive-cil in test-tube, an emulsion is formed.

3. It decomposes Fats, liberating Futty Aeids.—If the emulsion
be allowed to stand for some time, it becomes acid owing to the
liberation of the fatty acid,

4. It converts Proteids into Peptones.—To boiled fibrin in
test-tube, add some glycerin extract of pancreas, diluted with
1°/, solution of sodium carbonate, and expose to a temperature
of 40°C for an hour; then filter, neuntralize filtrate with acetic
acid, and test for peptones. The main difference between the
action of pancreatic juice and the action of gastric juice on
proteids, is that part of the peptone formed by the former may be
broken wp info leuein and tyrosin.™

UREA (CON_H,). The most characteristic constituent of urine.

Its properties.—Soluble in aleohol and water.

Crystallizes in transparent four-sided prismatic needles, ter-
minated by one or two oblique facets.

Evaporate solution on a glass slide, and examine with micro-

scope.
* Bee Appendix,
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Precipitation of urea by mercuric nitrate in absence of NaCl,
but not in presence of excess of the salt; also by nitric acid.

To strong solution add concentrated HNO,, which is free from
any trace of nitrous acid, Urea nitrate (CON,H, HNO,) separates
out in the form of six-sided tables. Examine with microscope.

Strong solution of oxalic acid added to urea solution, urea
oxalate (CON,H, C,H,0,) separates out in the form of tabular or
prismatic bundles. Examine with microscope.

Uric Acip (CH,N,0,).

Insoluble in eold water, very slizghtly soluble in hot.

Dissolves on addition of caustic alkalies, forming urates,

The lithium urates the most soluble.

Murexide test.—Add a drop of strong HNOQO, to uric acid or a
urate ; evaporate to dryness over water-bath, or at a temperature
not exceeding 40°C. Alloxan (C,H,N,0,) is formed. Add a drop
of ammonia solution, and the purple colour of murexide (CgH N O,)
iz produced.

HueALTHY URINE is a perfectly transparent, amber-coloured liguid,
with a peculiar, but not disagreeable odour, a bitterish taste, and
slight acid reaction.

Sp. gr. varies from 1,015 to 1,025,

Urine tested for wrea. Fvaporate urine to half its bulk, and
add strong HNQ, ; impure urea nitrate separates out.*

Quantitative estimation of urea., Decomposition by sodium
hypobromite (NaBrO), in presence of caustic soda, the nitrogen
collected and measured.

CON H, 4+ 3NaBrO 4 2NaHO = 3NaBr 4 3H,0 4 Na,CO; 4+ N..

MORBID URINE.
ALBUMIN PRESENT.

If the urine be neutral or acid, the albumin is precipitated on
boiling.

If alkaline, render slightly acid with HNO, or acetic acid, and
boil.

Coagulated albumin dissolved by caustic alkalies and reprecipi-
tated by HNO,.

A more delicate test—Acidify urine with acetic acid. Muecus
will be precipitated if present. Filter, and add ferrocyanide of
potassium to clear filtrate. A precipitate will be formed in pre-
sence of albumin,

BILE PIGMENT, OR ACID PRESENT.

Adopt Gmelin's test (p, 101),
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TURric ACID PRESENT.
Employ the Murexide test (p. 102).

URATES PRESENT.
The deposit dissolves on heafing; sometimes reappears on
cooling,
[Trates dissolve in caustic alkalies.
Uric acid separated on adding strong acids.
Murexide test applied to the deposit.

PHOSPHATES PRESENT,

The phosphates may be in solution, or form a deposit.

If in solution the urine is acid. On beiling urine, phosphates
are deposited, the deposited phosphates being solulble in wealk
acid.

Phosphates insoluble in caustic alkalies.

(JXALATES PRESENT.
The deposit is soluble in HCI, but insoluble in acetic acid.
Crystalline form.

SUGAR PRESENT (IMABETES).

Sp. gr. generally high, 1,030 to 1,C50.

To small amount of wrine, add caustic soda, or potash ; then
a fewr drops of copper sulphate. Shake wp, and heat. The
orange-coloured suboxide of copper ( Cu,O)) is precipitated.

If no grape sugar be present, or too much copper sulphate be
added, a black precipitate of cupric oxide (CuO) is produced.

Quantitative estimation of grape sugar by Fehling’s solution
(Trommer’s test).

Diabetic urine boiled with caustic potash or soda becomes
brown (Moore's test).

Estimation of sugar by fermentation.—Take sp. gr. of urine
before and after fermentation. Kach degree of sp. gr. lost by
the urine represents one grain of sugar per ounce of urine
( Roberts).

Sugar may also be estimated by adding yeast to urine, and
colleeting the CO, evolved. The CO, is a measure of the amount
of sngar present,

PLooD PRESENT.

Examine the deposit formed on standing, with the microscope,
for blood corpuseles ; add to another portion a drop of tincture
of guiaicum, and about a drachm of ozonic ether, a blue colour will
appear at the junction of the fluids.
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Pus PRESENT.
Eramine deposit with the microscope.
Add caustic potash, the urine becomes stringy.

ANALYSIS OF URINARY CALCULI AND DEFPOSITS.

If a calculus, ignite a small portion on platinum foil. If it
burns away completely, it is probably uricacid. Apply murexide
test.

Boil the powdered calculus with distilled water, or, if a urinary
deposit, with the supernatant urine, and filter,

INSOLUBLE PORTION,

Phosphates, ealeium oxalate, uric acid.
Boil with a few drops of hydrochloric acid, and filter.

Insoluble, Soluble.

Uric acid. Phosphates or calcium oxalate.

Apply murexide test. | Add excess of ammonia, and then
acetic acid in excess: a precipitate
remaining undissolved is caleium
oxalate.

To the clear liquid, whether filtered
or not, add ammonia: a precipitate
indicates the presence of phos-
phates.

SOLUBLE PORTION.
URATES,
Mostly deposit on cooling,
Test for urate of ammonia by boiling with potash to demonstrate
the presence of ammonia, and by the murexide test for the uric
acid.
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The injection of blood-vessels and lymphatics can be effected
either by means of a simple syringe or by the pressure of a column
of air, water, or mercury. These methods are described at
length in the ‘ Handbook for the Physiological Laboratory,”
pp- 97—103 (by Dr. Klein), and elsewhere.

The fluids employed are :—

(e) Berlin blue, either dissolved or suspended in water, or
in solution in gelatin. A 27 solution of the material is chiefly
employed.

(b) Carmine, either dissolved or suspended in water, or in
solution in gelatin.

(¢) Nitrate of silver used in a 0°25 or 057 solution.

Warm stages of various kinds are in use. The simplest is a
olass slide to which a perforated circular plate of copper is
attached with cement: this is joined to a projecting rod of the
same metal. The rod communicates heat from a spirit lamp to the
plate, upon which is placed the specimen of blood to be examined.
It 1s best to use two large cover glasses, arranged as a “ moist
chamber” ; one has upon it the blood to be examined, the other
i3 edged round with oil ; when applied to each other the oil
prevents the fluid of the blood from evaporating, and under
these circumstances the movement of the colourless corpuscles
can be watched for some time. The temperature is regulated
by placing a small piece of cacao-butter on a flattened portion of
the rod near the copper dise. When the butter melts, it is a
warning to remove the spirit-lamp.

Stricker's warm stage is more elaborate ; it is provided with a
thermometer which accurately regulates the temperature. Of
this instrument there are several varieties (see ‘° Hdbk. Phys.
Laboratory,” p. 7, and plates). It is usually arranged so that
gases can be introduced to act upon the blood under examina-
tion.

Action of Gases on the Blood,—The warm stage is to be used,
a ring of putty being placed round the central chamber. A drop

[
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of blood diluted with 0-75°/_ saline solution is placed on a cover
alass, which is then inverted upon the putty. The chamber thus
becomes air-tight, and should be kept moist by placing a drop of
water init. The stage is then put into communication with the
apparatus used for generating the required gas by means of
indiarubber tubing.

Action of Carbonic Acid Gas,—The preparation is brought into
focus, and the gas is allowed to pass through the chamber.
Human.—The red blood-corpuscles, which had become crenate
from the action of the salt solution, again acquire a smooth out-
line, owing to the swelling up of the parts between the projections.
On admitting air to the chamber the corpusecles again become
crenate. The nuclei in the white corpuscles become more dis-
tinet. . Amphibia.—The nuclei in the red corpuscles appear more
distinet, owing to the coagulation of the substance surrounding
the nucleus.

Action of Chloroform on the Blood.—Preparation as for gases.
The red corpuscles become globular, the hsemoglobin being
finally dissolved and discharged into the plasma ; the blood,
when seen with the naked eve, being transparent (lake) and no
longer opaque.

Action of Electricity on the Blood.—The blood is placed on a
slide in such a position that when it is covered it spreads between
two poles of tinfoil situated six millimetres apart, which are
connected with the secondary coil of an induction apparatus.
After a succession of induction shocks the red corpuscles lose
their smooth outline, become crenate, then like mulberries,
and finally horsechestnut-shaped. They swell up, and ulti-
mately become decolorised. The white corpuscles swell up and
disintegrate, their granules exhibiting molecular movements,
With a constant current from a single Bunsen’s cell the red cor-
puscles at the positive pole undergo changes which correspond
to those exhibited under the action of an alkali, and at the
negative pole of an acid. The colourless corpuscles assume a
spheroidal form, the amoeeboid movements being resumed as soon
as the stimulus has passed.

The Action of Alkalies on Blood.—A mixture of 2ce. of caustic
potash in 1000cc. of saline solution causes both red and white
blood-corpuscles to swell up, burst, and disappear. The red
corpuscles appear to be more rapidly affected than the white.
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The Action of Alcohol.—A mixture of one-third spirit and two-
thirds water, acting upon amphibian blood, causes the nucleus
to swell, and brings into view the nucleolus in the red corpuscles,
It also renders the nuclei of the colourless corpuscles more
evident, whilst one or more delicate and clear “ blebs” grow
from the periphery of the white corpuscle. These ‘“ blebs ”
appear to consist of some colloid substance, into which endos-
mosis rapidly takes place. (Rutherford.)

The Method of Feeding the Colouriess Corpuscles.—The prepa-
ration of blood on the warm stage is irrigated with carmine,
vermilion, or anilin blue, in a finely divided state (for method
of preparation see “‘ Handbook for the Physiological Labora-
tory,” p. 10), or with milk. The white corpuscles will be found
after a short time to have ingested some of the finer particles.

The particles are taken into the substance of the corpuscle by
the union around it of two of the protoplasmic processes, and
they thus lie at first close to the periphery of the cell, being
carried at a later period nearer to its centre.

Ciliary Motion.—The epithelium scraped from the roof of a
frog’s mouth, or epithelium obtained from the mucus of the
nose, may be employed. The gills of the ordinary mussel or
oyster, and the epithelium lining the alimentary canal of the
earthworm, are also well adapted for the demonstration of
ciliary motion. The examination is to be made in normal
saline solution, the preparation being slightly teased previous to
covering. The highest available power should be used.

Effects of Reagents.—Dilute alkalies slow, and then stop the
movements. If the cilia are working slowly, or have stopped in
a preparation which has just been put up, the careful addition
of a very dilute solution of caustic potash or dilute acetic acid,
or the passage over it of carbonic acid, or an electric shock, will
generally renew or accelerate the movements for a short time,
—the ultimate effect, however, being to destroy the cilia.
Carbonic acid first accelerates, then slows, and finally stops the
ciliary action, the movements recommencing if air is allowed to
take the place of the carbonic acid.

Chloroform retards and finally stops ciliary action ; the move-
ments recommencing on the admission of air, if the vapour has
not been applied for too long a period.

Warmth accelerates the action of cilia which were previously
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moving slowly, the movements ceasing at a temperature which
is sufficient to destroy the vitality of the cells.

Preparation of Glycogen.—Apparatus necessary. A solution
of potassic-mercuric iodide made by precipitating a solution of
mercuric chloride with potassium iodide, washing the precipitate
and adding it to a boiling solution of potassium iodide till the
latter is saturated. Any precipitate which occurs on cooling
is to be filtered off. Dilute hydrochloric acid. Methylated
spirit, a large bottle ; ether ; absolute alecohol. Large filter and
Swedish filter papers. Large knife ; capsule ; several beakers ;
distilled water; ice. Mortar and pestle; large Bunsen’s
burner.

Glycogen, usually obtained from the liver of animals, is also
present to a considerable extent in the muscles of very young
animals, To prepare glycogen, it is best to use the liver of a
rabbit. The animal should be large, and it must have been
well fed on a diet of grain and sugar for some days, preferably
weeks, previously. The rabbit should have a full meal of
grain and sugar about two hours before it is killed, in order
that it may be in full digestion. Before destroying the animal
the capsule is to be filled with water, which is kept briskly
boiling by means of the large Bunsen’s burner. The rabbit is
killed either by decapitation or by a blow on the head, and the
abdomen is then rapidly opened, and the liver is torn out, is
chopped up as quickly as possible with the knife, and is thrown
into the boiling water. It is important that this operation
should be performed within half a minute of the death of the
animal, and that the water should not be allowed to fall below
the boiling-point. The liver is to remain in the capsule for
five minutes; it is ithen poured into a mortar, the liquid
being returned to the capsule. The liver is then reduced to a
pulp, and is again boiled in the capsule for ten minutes. The
liquid is filtered, and the filtrate is rapidly cooled by placing the
vessel in iced water. The albuminous substances in the cold
filtrate are precipitated by adding potassio-mercuric iodide and
dilute hydrogen chloride alternately as long as any precipitate is
produced. (The albumin may also be destroyed by boiling in
a strong solution of sodium sulphate.) The mixture is then
stirred, is allowed to stand for five minutes, and is filtered.
Alcohol is added to this second filtrate until glycogen is pre-
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cipitated (i.e., until about 607 of absolute alecohol has been
added. The precipitate is then filtered off, and is washed with
weak spirit, strong spirit, absolute aleohol (two or three times),
and finally with ether. It is then dried on a glass plate at a
moderate heat, and if pure should remain as a white amorphous
powder. If the water has not been completely removed, the
glycogen will form a gummy mass ; in this case it must be again
treated with absolute aleohol.

Preparation of Leucin and Tyrosin.—These bodies may be
obtained by digesting fibrin for ten to twelve hours with
pancreatic juice. The albumin is precipitated by slightly
acidulating, boiling and filtering the solution. The filtrate is
then evaporated to a small bulk, and heated with strong alcohol
to precipitate the peptones. On again filtering, an extract is
obtained from which leucin and tyrosin crystallise. The two
bodies can be separated from each other by the addition of
boiling alcohol, in which leucin is soluble, and from which it
can be recrystallised. (Burdon Sanderson.)

Preparation of Bilin.—Mix bile, which has been evaporated
to one-fourth its bulk, with animal charcoal, evaporate to perfect
dryness on a water-bath, and extract it, whilst still warm, with
absolute alecohol. The alecoholic filtrate should be colourless ;
if this is not the case, more charcoal must be added. The
alecohol is distilled off, and the dry residue is treated with
absolute alecohol. The alecohol is then filtered off, and to the
filtrate anhydrous ether is added as long as a precipitate is
thrown down. The solution and precipitate are to be set aside in
a closely-stoppered bottle for some days, when crystals of bilin
will be produced. If the reagents were not perfectly anhydrous,
a gelatinous mass will be formed, but no crystals. Bilin consists
of glycocholic and taurocholic acids, which may be separated by
dissolving the bilin in water, and adding first solution of neutral
lead acetate and then a little basic lead acetate. This combines
with the glycocholic acid, and forms an insoluble lead glyco-
cholate. [Filter, and add to the filtrate lead acetate and
ammonia, and a precipitate of lead taurocholate will be formed,
which may be filtered off. In either case the lead may be got
rid of by suspending or dissolving in hot alcohol, adding
hydrogen sulphide, and filtering.

Preparation of Cholesterin.—Pulverised gall stones are ex-
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tracted with boiling aleohol, and the extract is filtered whilst
boiling. Crystals of cholesterin separate out from the filtrate
when cool. These may be purified by boiling with an aleoholic
solution of caustie potash, washing with cold alcohol, and then
with water ; dissolving in a mixture of alcohol and ether, and
allowing it to evaporate.

DEVELOPMENT OF TEETH.

Preparation.—The feetus 5f.a new-born rat is decapitated, and
its head is placed in a large excess of ), chromic acid for a
week ; it is then transferred to spirit. The lower jaw may then
be removed, and embedded in the ordinary way ; the sections
should be stained in hsematoxylin and in earmine,

(1) The first rudiment of a tooth appears as a solid prolonga-
tion of the stratified epithelium, which grows downwards from
the surface into the mucous membrane. This process of epi-
thelium is the primary enamel organ. (2) The enamel organ
becomes invaginated at its deep end by a mass of tissue derived
from the mucous membrane, called the embryonal tooth papilla.
The primary enamel organ is thus converted into the enamel cap
covering the tooth papilla. (3) The papilla is vascular and is
composed of anetwork of nucleated cells; it forms the pulp, and
by means of its odontoblasts forms the dentine. . (4) The Odonto-
blasts appear on the papilla as a peripheral stratum of large
cells arranged wvertically. (5) The dentine is formed by the
elongation and subsequent calcification of the distal extremities
of the odontoblasts, whilst (6) the dentinal fibres are derived from
processes of cells wedged in between the odontoblasts. (7) The
tooth sac, or the mucous membrane which immediately surrounds
the enamel cap and tooth papilla, gradually grows over the
former, and separates it from its connection with the surface
epithelium. (8) The enamel cap consists externally of (a)
columnar cells, more internally of (b) polyhedral cells, followed
by (c) flattened epithelial cells in the centre, and again of (d) poly-
hedral, with (¢) columnar cells most internally—i.e., nearest to the
tooth papilla. (9) The enamel cap is limited both externally
and internally by a membrana propria. (10) The enamel cap
becomes divided into an inner and outer membrane by the
transformation of the middle layer (8¢) into a transparent tissue.

L—lﬁ.—._
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The inner membrane is composed of columnar cells, the enamel
cells, in contact with the dentine; each isa long hexagonal prism,
and is nucleated at its lower part. Outside the layers of enamel
cells are one or more rows of small polyhedral cells, forming the
stratum intermedium. The outer membrane is composed of several
layers of epithelial cells. (11) The enamel is formed by the
enamel cells of the inner membrane elongating at their distal
extremities ; the elongated portion is transformed rapidly into
enamel. (12) The cells of the stratum intermedinm are used
for the regeneration of the enamel. (13) The cells of the outer
epithelinm produce.the enamel cuficle. (14) The cement is
formed from the tissue of the tooth sac in exactly the same way as
sub-periosteal bone iz developed. (15) During the stage of the
primary enamel organ (i) a lateral process grows out from the
epithelial cells, which represents the rudiment of the enamel
organ of the permanent tooth (sac of reserve). (16) The Per-
manent teeth are developed on exactly the same plan as the
deciduous set. (Klein.)

Paper *“ boat” for Embedding in Wax may be made by taking
a piece of stout paper, six inches long and three broad, and
doubling it inte three folds lengthwise, and then doubling
down flaps of two inches from each end. The paper is then
opened out, and the lateral folds form the sides of the boat.
To arrange the ends, each flap is marked off into two equal
parts, one inch of which is for the end, and the other, after the

corners are arranged, forms an external flap to keep the folding
necessary for this in place.
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Classification of Staining Fluids.—Mr. J. W. G-ro*fras, in an
excellent paper read before the Quekett Mi-_:ruscoplcal Club,
gives the following classification of staining fluids :—

Carmine with ?ZFI.EESE of ammonia,.

' josin ( Dreschfeld).

A. General stains. f{%lyhflabe of a,mljmnia. (This requires
the action of light.)

i :  ((Carmine (Beale).

Borax carmine (Golding Bird).

Logwood (Golding Bird).

{ Logwood acid solution ( Schifer).

Indigo carmine (Tiersch).

Anilin blue (Heidenhain),

|_Picric acid.

Gold chloride,

Silver nitrate,

Osmie acid.

Chloride of palladium,
[ Molybdate of ammonia and earmine.
Picrocarmin (Schiifer).
Chloride of palladium and carmine.
Carmine and indigo earmine.
Logwood and anilin blue.
Gold chloride and logwood.
L Silver nitrate and logwood.

| Silver nitrate and gold chloride.

Not
requiring the
action of light

Simple.

£. Relective )
stains,

Simple,

tequiring
the action

of light.

Double,

Osmie acid,

, : o Picric acid.
£- Whoo Wit Sadl 18 3 chlarite,
the mass and harden :
al tha same e Aleohol 4 borax earmine.
; Alechol + Golding Bird’s logwood.
Alcohol 4 eosin,
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Muagnifying Powers of Microscopes.—DMessrs. Parkes furnish
the following table of the magnifying power of some of their
microscopes, which may be taken as a type of the ordinary

instruments :—-
ﬁppn:n:-_i-i_m;tie: zﬁa.guii’;ring power with E}:npicces':
i
g BB |E |ze
[ B % e (==
3 213|858
A& |8 <%
P
Triat Draw-tabe closed . 65| 95| 145 |, o
- Ditto if drawn out, add for each inch | 13| 19| 29 | ;
1 inoh { Draw-tube closed 100 | 147 | 225 | 40
¥ Ditto if drawn out, add for each inch 201 30| 45!°
1 inch Draw-tube closed 125 | 183 [ 280 i 5o
Ditto if drawn out adtl fﬂT each inch | 25| 37 | b6 |
% itk { Draw-tube ¢lusﬂd 2 260 | 380 :3{1, 20
- Ditto if drawn out, add for eu.uh uu-h 62| 76116
¥ itich Dlaw-tuhe ElDELﬂ 913 | 486 | 743 | -
a Ditto if drawn out, add f{}l‘ each mch 66

|
|

97 148"
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INDEX.

ACETIC acid, action on blood cor-
puscles, 20
Arcid albumin, 91
Acrolein, 100
Adenoid tissue :
Inlymphatie glands, 70
In spleen, 70
In thymus, 83
In tonsils, 47
Adipose tissue, 27
Adrenals, 84
Agminated glands, 51
Air-cells, 56
Air-tube, 56
Albumins, classification of, 87
Acid, 91
Alkali, 91
Casein, 91
Egg, 89
Serum, 89
Tests for, 87
Aleohol absolute, for hardening
tissmes, 6, 13
Aleohol methylated, for hardening
tiesnes, 6, 13
Alimen tract, 45—54
Gall bladder, 54
Large intestine, 51
Liver, 53
(Esophagus, 47
Pancreas, 53
Salivary glands, 45
Small intestine, 51
Stomach, 49
Teeth, development of, 110
periods of eruption, 78
structure of, 77
Tongue, 45
Tonsils, 47
Alkali albumin, 91
Alloxan, 102
Ammonia molybdate (dye), 12,112
picrocarminate (dye), 11, 112
urate, test for, 104
Ameeboid movement, 19

Amphibia, blood of, 20, 106, 107
Ampull=z, 76
Anilin dyes, 12
black, 12
blue, 12, 112
Anterior roots, 40
Apparatus necessary for the histo-
logical course, 18
Apparatus necessary for physio-
logical chemistry, 86
Appendices epiploice, 51
Aqueous humour for examination of
fresh tissues, b
Areolar tissue, 26
Arteries, 43
Articular cartilage, 29
Auditory hairs, 76
Auditory nerve, 38
Aunditory organ, 75, 76 : sc¢ Ear.
Axis cylinder, 37

B.

BASILAR membrane, 75

Berlin blue for injecting, 105

Bichromate of potash, 6
ammonia, 6

Bile, action of, 100

Bile acids, 101, 109; tests for in

urine, 102
Bile pigments, 101; tests for
urine, 103

Bilin, preparation of, 109

Birds, blood of, 20

Bladder, structure of, 63

Blood, 19, 20, 97 ; 106—107

Action of acetic acid on, 20

alechol, 107
alkalies, 106
boracic acid, 20
carbon monoxide, 97
carbon dioxide, 106
chloroform, 106
cold, 97
clectricity, 106
tannic acid, 20
water on, 20
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Blood :
Coloured corpuscles, 19, 105-107
{‘olourlesscorpuscles,19,105-107
Haemin crystals, method
preparation, 20
H:amoglobin erystals, method
of preparation, 20
Method of feeding colourless
corpuscles, 107
Spectrum of, 97
Tests for, 103 ]
Blood serum for examination of
fresh tissues, b
Blood-vessels, structure of, 43
Hoat for embedding, 111
Boune, structure of, 31, 32
development in cartilage, 32
membrane, 52
cliemistry of, 98 .
Boracic acid, action of on blood, 20
Bowman, glands of, 79
sarcous elements of, 35
Lironchi, structure of, 56
Briicke, disdiaclasts of, 36
Birunner's glands, 51

C.
Cacao butter, 8
Cacum, 51
Caleium oxalate, teSt for, 103, 104
Canada balsam, preparation of, 14
Cunaliculi, 81
Capillaries, structure of, 43
Cupilliform processes, 76
Caput cornu, 40
Carbohydrates, 98-100
Cardiac muscle, 36
Crrmine, Beale's preparation of, 11
Golding Bird’s, 11
for injecting, 105
Cartilage, hyaline, 29
elastie, 30
fibrous, 29
Cartilage cells, 29
Cartilage matrix, 29
Casein, 91-93
Coement, development of, 11
structure of, 78
Central cells of stomach, 49
Corebellum, 42
Cerebrum, 41
Cervix cornu, 39
Cholesterin, 109
Cliromie aecid and spirit as harden-
ing agent, 6

—

INDEX.

Ciliary motion, 22, 107
fiect of dilute alkalies, 107
carbon dioxide, 107
chloroform, 107
electricity, 107
warmth, 107
Ciliated epithelinm, 22, 107
Cireumvallate papille, 45
Clove oil, 13
Cochlea, 75
Cohnheim’s fields (areas), 36
Collecting tubes of kidney, 61
Colon, serous coat, 51: muscular
coat, 51
Columnar epithelium, 21
Commissures of cord, 39
Composition of proteids, 87
Connective tissues, 25-33
Adipose tissue, 27
Areolar tissue, 26
Bone, 81-33
Elastic cartilage, 30
Elastic tissue, 26
Fibro cartilage, 29
(GGelatinous tissue, 27
Hyaline cartilage, 29
Tendon, 26
White fibrous tissue, 25
Connective tissue ecorpuscles in
tendon, 26 ; in cornea, 71
Contour lines, 77
Contractile discs, 35
Convoluted tubes of kidney, 61
Corium, structure of, 57
gﬂrnga,lﬂlﬂ b8
ornicula la: :
Cornua of Ep%nﬂnrd, 39
Corpus luteum, 67
Corti, organ of, 75
Corti, rods of, 76
Cortex cerebelli, 41
Cortex cerebri, 42
Costal cartilage, 29
Cover glasses, 13
Crista acustica, 76
Crusta petrosa, development of, 110
structure of, 78
Crystallin, 95
Crypts of Lieberkiihn, 51
Cutis vera, structure of, 57
Cutting sections, method of, 7

10

DAMMAR varnish, preparationof, 14
Deiter, cells of, 41
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Dentine, development of, 111
structure of, 77
Devived albumins, 91
Descemet, membrane of, 71
Development of bone, 32, 33
of teeth, 110, 111
Dextrin, 99
Diabetic urine, tests for, 103
Digestive action of pepsin, 96
Saliva, 99
Pancreatic juice, 101
Digestive tract, 45-54: see Alimen-
tary Tract.
Discus proligerus, 67
Disdiaclasts, 36
Duetless glands :
Adrenal, 84
Pil:uita.l'{ body, 83
Pineal gland, 84
Thyroid, 83
Thymus, 83
Duetus cochlese, 75
Dytisens marginalis, 85

E.
AR, 75
Ampulle, 76
Cartilage of, 30
Cochlea, 75
Membranous semicircular ca-
nals, 76
Nerve, 38
Organ of Corti, 756 .
Ezg albumin, 89
Tests for, 89
Iilastic cartilage, 80
Elastic coats of arteries, 43
Elastic membranes of cornea, 71
Elastic stripe, 26
llastic tissue, 26
Embedding, method of, 7, 8
box, 111
Embryonal cartilage, 29
tizsne, 27
Emulsification, 100
FEnamel, 77
Cap, 110
Cuticle, 111
Development of, 111
Organ, 110
End bulbs, 57
Endochondral bone, 33
Endomysinm, 35, 36
Endoneurinm, 37

119

Endothelium, 23, 44

Eosin, 12,112

Epidermis, 57

Epididymis, 65

Epiglottis, 30

Epineuriam, 37

Epithelium of arteries, 43
Ciliated, 22, 64, 68, 107
Columnar, 21, 46, 49, 51, 53, 4

61, 63, 71

Glandular, 21, 58, 61
Spheroidal, 49, M
Squamons, 21, 47
Stratified, 45, 47, 57, 59, 63
Tesselated, H6 -
Transitional, 22, 63

| 8
FALLOPIAN tubes, 68
Fasciculi of musele, 35
Fat, structure of, 27

Chemistry of, 100
Action of pancreatic juice on,
101

bile on, 101
Test for, 92
Fehling's test for sugar, 99, 103
Solution, 99
Fermentation test for sugar, 99, 103
Fibres of muscle, 85
Fibrillae of muscle, 35
Fibrin, 96

i Fibrinogen, 95
| Fibrinoplastin, 95
| Fibro cartilage, 29

Fibrous tissue, white, 25
Filiform papillse, 45

Fish, blood of, 20

Flogel, granular layer of, 36
Freezing, method of, 9

Fresh tissnes, examination of, 5
Fungiform papille, 45

Funiculi of nerve, 37

G.
GALACTOPHOROUS ducts, 81
Gall bladder, 54
Ganglion ce].zls, 89
Gelatin, 97, 98
Gelatinons tissne, 27
Genito-urinary organs, 61-63

Bladder, 63
Fallopian tube, 68
Kidney, 61
Ovary. 67
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Genito-urinary organs :
Prostate, 63, t4
Testes, 65
Ureter, 63
Uterus, 67
Vesicul®e seminales, 65

Germinal vesicle, 67

Glands :

Agminate, 51
Adrenal, 84
Bowman's, 79
Brunner's, 51
Kidney, 61
Lieberkiihn's, 51
Liver, 53
Mammary, 81
Mucous, 46, 68, 79
(Esophageal, 47
Pancreas, 53
Peptie, 49
Peyer's, il
Pineal, 84
Pituitary, 83
Salivary, 45
Sebaceous, 57
Solitarize, 51
Spleen, 70
Bweat, 57
Testes, 65
Thymus, 83
Thyroid, 83
Tracheal, 55

Glandular epithelium, 21, 53, 61

Glass slides, 13

Glisson’s capsule, 53

(ilobin, 96

GGlobulin, 95

Glycerin, method of mounting in,

23
Chemistry of, 100
Teat for, 100

Glycogen, 99
Preparation of, 108

Glyeocholic acid, 101
Preparation of, 109

(Gmelin’s test for bile pigment, 101

Goblet cells, 46

Gold chloride, 6, 13, 112

Graffian follicle, 67

Granular layer of
Cerebellum, 42
Muscle, 36
Retina, 75

Grape sugar, 99

Grey matter of eerebrum, 41

Grey matter of cord, 89
Guiaicum test for blood, 103

H.
HAEMATOXYLIN, preparation of, 10
Hsemin erystals, preparation of, 20
Heaemoglobin crystals, 20
Hair, structure of, 59

auditory, 76
cells, inner and onter, 76
Hardening agents :
Absolute aleohol, 6
Bichromate of ammonia, 6
potash, 6
Chromic acid and spirit, 6
Freezing, 9
Gold chloride, 6
Methylated spirit, 6
Miiller's fluid, 6
Osmic acid, 6
Picrie acid, 6
Hassall, corpuscles of, 83
Haversian canals, 31, 33, 78
interspaces, 31
lamellse, 83
spaces, 31, 33
Heart muscle, 36
Heidenhain, semilunes of, 46, 53
Henle, looped tubes of, 61
Henszen's discs, 36
Hepatic wvein, distribution of in
liver, 54
Hyalin cartilage, 29, 32

I

Tleum, structure of, 51
Infundibulum, kidney, 61

lung, 56
Injecting, method of, 105
Intermediary cartilage, 29, 52
Interstitial discs, 35
Intervertebral substance, 29
Intramembranous bone, 33

Intralobular veins, 54 | o | AL ", S'

Involuntary muscle, 86

Iodine test for glycogen, 99
starch, 98

Todised serum, 5

Irrigation, method of, 19

.
Jejunum, structure of, 51

K

Kidney, structure ::]f, 61
Krause, membrane of, 36

-
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L.
Lactiferous ducts, 81
Lactose, 92, 99
Lacunse of bone, 31
Large intestine, structure of, 51
Lateral discs, 36
Lead plaster, preparation of, 100
Leucin, 101 ; preparation of, 109
Leumc}'ms lEI 106; method of
feeding, 107
Lieberkiihn’s erypts, 51
Lifter for sections, 14
Limbus, 75
Lithinm urate, 102
Liver, structure of, 53
Looped tubes of I[en]e, 61
Lung, structure of, 56
Lymph sinuses, 70
Lymphatic capﬂlunf_n 69
glands, 69
perivascular, 42
trunks, 69

M.
Macula germinativa, 67

Magnifying power of microscope,

118
Malpighian bodies, 70
capsules, 61
layer, &7
tufts, 61
Mammary gland, 81
Max Schultze's cells :
Muscle, 36
Olfactory, 79
Medulla of bone, 32, 33
Medullated nerve fibre, 87
Medullary cavity, formation of, 33
sheath of nerve, 37
Method of entting sections, 7-10
embedding tissues, 7, 8, 10
examining fresh tissues, 5
hardening tissues, 5-7
mounting tissues, 1314
in Canada balsam, 14
glycerin, 14, 23
staining tissues, 10-13
teazing. 10
Methylated spirit for hardening, 6
Microscopes 15
magnifying powers of, 113
Microtomes, 8-10
Milk, examination of, 92
Milk sugar, 92, 99
Millon’s test for proteids, 87

Modiolus, 75
Molecular layer of cerebellum, 42 ;
of retina, 73
Moore’s test for sugar, 99, 103
Mounting, method of, 13
Mounting solutions :
Candda balsam, 14
Dammar, 14
Glycerin, 14
Mucin, 98
Mucous glands, 46, 68, 7
Mucous tissue, 27
Miiller, fibres of, 74
Miiller’s fluid, 6
Murexide test, 102, 104
Muscle, cardiac, 36
cell (corpuscle), 36
compartment, 56
striated, 35, 36
unstriated, 36
"t'[uscularis mucosae, 47, 50
Mg 2 48
Nabothi, ovula, 67
Nail, structure of 590
Nasal mucous membrane. 79
Nasmyth's membrane, 77
Native albumins, 89
Nerves, medullated, 37
nnn-medu]f&ted, a8
Nerve centres ;
Cerebellum, 42
Cerebrum, 41
Cerebro-spinal, 38
EFiua.l cord, 39
Neurilemma, 87
Neuroglia, 39, 41, 42
Nitrate of urea, 102
Nitrogenous bodies, 87-98
Non-nitrogenous substances, 98-100
Nucleated sheath of Schwann, 37

0,
Odontoblasts, 110
(Esophagus, 47
Olein, 100
Olfactory nerve, 38
Olfactory ory :m,?ﬂ
Olive oil, 100
Oils and fats, 100
Optic nerve, 38
Osmic acid, 6, 112
Ossifying E’El-l't.llcl.g'[! 29, 32
Dsteoblasts, 33
Dstem‘;la.sts, 33

cells, 79
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Osteodentin, 78

Osteogenetic layer of perichou-
duum 33

Dstenpumsia, 33

Ovalbumin, 59

Ovary, structure of, 67

Owvula Nabothi, 63

Ovum, 67

Oxalates in urine, test for,
104

Oxalate of urea, 102

.
Pacinian bodies, 64
Pancreas, structure of, 53
ﬂ1;::er-twe action i}f 101
Papille of kidney, 61
skin, 57
tmlgue 45
Paraffin wax and lard for embed-
ding, 8
Paraglobulin, 95
Parotid gland, 45
Pepsin, 96
Peptie cells, 49, 50
Peptic glands, 49
Peptones, 96
Perichondrinm, 29, 32
Perimysinm, 35, 36
Perineurium, 37
Periosteum, 32
Perivascular lymphaties, 42
Pettenkofer's test for bile acids, 101
Peyer’s glands, 51
Phalanges (ear), 76
Ph?}iphutﬂﬂ in urine, test for, 103,
1

108,

FPicric acid, 6, 112

Picrocarmin, or picrocarminate of
ammonia, 11, 112

Pigment, 22

Pineal gland, 84

Pituitary body, 83

Plasmatic cells, 27

Plexuses nerve of cornea, 71

Portal vein, distribution of in liver,

%
Posterior roots, 40
Primitive nerve sheath, 37
band, 37
ﬁ'hrlls, 38
Prostate, structure of, 63
Prt}tm{ls GlaESlﬁc&tl{}I‘t of, 87
Gnmpﬂsltmu of, 87
Native a.lhnmms, 89

INDEX.

Proteids, Derived albumins, 91
Fibrin, 96
Globulins, 95
FPeptones, 96
Tests for, 87
Action of gastric juice on, 96
Actionof paner L.Ltm]ult..ec.-n 102
Purkinje, cells of, 42

| Purpurin, 12
| Pus in urine, test for, 104

Pyramids of Ferrein, 61

H.
Ranvier's microtome, 9
nodes, 87
Razors, 8
Reagents for histology, 18
physiological chemistry, 86
Reagents, effect of, on blood cor-
puscles, 20, 106
Rectum, serous coat of, 51
Ii‘.msf-ner membrane of 75
Reserve s*m, 111
Respiratory tract :
Bronchns, 56
Lung, 56
Trachea, 55
Rete Malpighii, 57
mucosum, 7
testis, 65
Reticular membrane, 76
Retina, 73
Roberts’ test for sugar, 103
Rolando substantia gelatinosa, 40
Rosein, 12

8.
SALINE solution, 5
Saliva, 99
Salivary glands, 45
Salivary cells, 46
Santorini, cartilages of, 30
Saponification, 100
Sarcolemma, 36
Sarcous elements, 35
Scala vestebuli, 75
Schreger, lines of, 78
Schwann, sheath of, 87

white substance of, 37

Sebaceons glands, 57
Semicircular canals, 76
Semilunes of Heidenhain, 46
Seminal cells, 65
Septum transversum, 76
Seralbumin, 59
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Seralbumin :
Tests for, 80
Serous membranes, endothelium of,
23
Sesamoid bones, 29
Sharpey, perforating fibres of, 31,7
Silver nitrate, 12, 105
Skin, strncture of, 57
Small intestine, structure of, 51
Sodinm hypobromite, urea test, 102
Sodinm oleate, 100
Softening fluids, 7
Solitary glands, 51
Spermatozoa, 65
Sphincter uteri, 68
Spinal cord, 39
Spiral ve, 70
Spiral lamina, 75
Spiral ligament, 75
Spleen, 70
Squamous epithelinm, 21, 47
Staining, method of, 13
Starch, 48
Action of saliva on, 98
Action of pancreatic juice on,
101
Staining fluids, 10-13
Ammonia molybdate, 12, 112
Anilin dyes, 12, 112
Carmine, 11, 112
Beale's, 11, 112
Golding Bird’s, 11, 112
Gold chloride, 13, 112
Hzematoxylin, alccholic solu-
tion, 11
H=matoxylin, aqueous solu-
tion, 10, 112
Osmie acid, 6, 112
Picrocarmin, 11, 112
Silver nitrate, 13, 112
Stearate of glycerin, 100
Stokes’ ﬂuidg, 97 note
Stomach, strueture of, 49
Stratum corneum, 57
lucidum, 57
Striped muscle, 35
Stroma of ovary, 67
Sublingual gland, 45
Sublobular veins, 54
Submaxillary gland, 45
Substantia gelatinosa cinerea, 40
Sugar, tests for, 92, 99, 103
Suprarenal bodies, 84
Sweat glands, 57
Sympathetic nerves, 38

123

15k
TACTILE corpuscles, 57
Tannic acid, effect of on blood, 20
Taste buds, 45
Taurocholic acid, 101
Preparation of, 109
Teazing, method of, 10
Tectorial membrane, 76
Teeth, structure of, 77
times of eruption, 78
development of, 110
Tendon cells, 25
Tests for albumins, 87
Acid albumin, 91
Alkali albumin, 91
Bile acids, 101
Bile pigment, 101
Blood, 20, 97, 103
Casein, 91, 92, 93
Diabetic urine, 103
Egg albumin, 89
Fat, 92, 100
Fibrin, 96
Fibrinogen, 95
Fibrinoplastin, 95
Gelatin, 97
Globulin, 95
Glycogen, 99
Grape sugar (Fehling's), 99,103
‘ermentation, 103
Moore's, 103
Trommer’s, 103
Milk sngar, 92, 99
Myosin, 95
Mucin, 98
Oxalates, 103, 104
Paraglobulin, 95
Peptones, 96
Phosphates, 103, 104
Proteids, &7
Pus, 104
Seralbumin, 89
Starch, 98
Urates, 103, 104
Urea, 102
Uric acid, 102, 104
Testes, structure of, 65
Thoracic duct, 69
Thymus gland, 83
Thyroid gland, 83
Tongue, structure of, 45
Tonsils, structure of, 47
Tooth pulp, 78
papilla, 110
sac, 110,
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Trachea, structure of, 29, b5
Tractus intermedio lateralis, 89
Transitional epithelinm, 22, 63
Tubuli seminiferi, 65
Tunica adventitia, 43
Tunica albuginea, 65
Tunica granulosa, 67
vasculosa, 67

Tyrosin, 101

Preparation of, 109

U.
UNSTRIPED muscle, 36
Urates, test for, 103, 104
Urea, 101
Nitrate, 102
Oxalate, 102
Quantitative analy=is of, 102
Ureter, structure of, 63
Uric acid, 102, 104
Tests for, 102, 104
Urinary calculi, 104
Urinary deposits, analysis of, 104
Urinary organs, 61-63
Urine, healthy, 102
morbid, 102-104
Albumin, 102
Bile, 102
Blood, 103
Mucus, 102
Oxalates, 103
Phosphates, 103
Pus, 104
Sugar, 103
Urates, 103, 104
Uric acid, 102
Uterus, 67
Y

VALENTIN'S knife, 10

Valvulae conniventes, 51
Vas deferens, structure of, 64
Vasa efferentia of testes, 63
Vasa recta :

Kidney, 62

Testis, 65
Veins, structure of, 43
Vesicular column, 89
Vesicule seminales, 63
Villi intestini, 51
Yitellin, 96
Vitelline membrane, 67
YVitellus, 67
Vitreous humour, 27
Voluntary muscle, 85

W.
WARM stage, 105
Water, action of on blood cor-
puscles, 20
Wax and oil for embedding, 8
Wharton’s tissue, 27
White blood corpuscles, 19, 106, 107
Method of feeding, 107

White fibrous tissue, 25
White matter of cerebellum, 42

of cerebrum, 41

of epinal cord, 39
Wrisberg, cartilages of, 80

x
X ANTHOPROTEIC reaction for pro-

teids, 87

Z.
ZoXA fasciculata, 84
glomerulosa, 84
pellucida, 67
reticularis, 84

—_—
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Africa. A Contribution to the Medical History of cur West
African Campaigns. By Surgeon-Major ALBERT A. GoRE, M.D.,
Sanitary Officer on the Staff. Price 10s. 6d.

““ Dr. Gore has given us a most interesting record of a series of stirving events in which he
took an active part, and of elaborate precautions for the maintenance of health.”—Medicul

Press.

Africa. Life on the Gold Coast. Being a full and accurate Descrip-
tion of the Inhabitants, their Modes and Habits of Life ;
interspersed with amusing Anecdotes, Hints to Travellers and
others in Western Africa. By Surgeon-General Gorpbon, M.D.,
C.B., Hon. Physician to Her Majesty the Queen. Price 2s. 6d.

Alcohol, in some Clinical Aspects: A Remedy, a Poison. By
Gopwin Tmvms, M.D., M.R.C.P. Lond., Senior Physician to
the North London Consumption Hospital. Price 1s.

Angesthetics. The Dangers of Chloroform and the Safety and
Efficiency of Ether in Surgical Operations. By JOHN MORGAN,
M.D,, F.R.C.S. Second thousand, price 2s.

Anatomy. Aids to Anatomy. By Georce Brown, M.R.C.S., Gold
Medalist, Charing Cross Hospital, Formerly Demonstrator of
Anatomy, Westminster Hospital. Fifth thousand, price 1s. 6d.
cloth, 1s. paper wrapper.

“The little book is well done.” —Lanest.
¢ With this little work students need have no dread of College Examiners."—Medical Press.

Anagtomy. Text Dook of Anatomical Plates, designed under the
direction of Professor Massg, with descriptive Text. By
E. BeLrAmy, F.R.C.S., Surgeon to Charing Cross HHospital,
Examiner in Anatomy, Royal College of Surgeons, Professor of
Anatomy, Government Science and Art Department. Second
edition, price, plain 21s., hand-coloured 42s.

¥ Undeniably the most beautiful plates we have."—ZLancel,
“* With these plates, the student will be able to read up his anatomy almost as readily as

with a recent dissection before him."—Students’ Journal,

Anatomy. The Essentials of Anatomy. Designed on a new and
more easily comprehensible basis, as a Text-book for Students,
and as a book of easy reference to the practitioner. By W.
Daruing, M.D., F.R.C.S. Eng., Professor of Anatomy in the
University of New York, and AmBrose L. RanNey, A M., M.D.,
Adjunct Professor. Price 12s. 6d.

*“ The arrangement of the subjects, their detailed treatment, and the methods of memo-
rising, are peculiar to the authors, and are the results of long experience in the teaching of
atudents. There is, in fact, an individuality about the work, which gives it a peculiar value
to the student and practitioner.”— New York Medical Record.
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Anatomy. The Pocket Gray, or Anatomist’s Vade-Mecum. Cm_n-
pilug specially for Students from the works of Gray, Ellis,
Holden, and Leonard. Price 2s. 6d.

i A marvellous amount of information has been condensed into a remarkably small space.”
— Meddical Presst

Anatomy. Human Anatomy and Physiology, illustrated by
a series of Movable Atlases of the Human Body, showing the
relative positions of the several parts, by means of Superposed
Coloured Plates, from the designs of Prof. G. J. WiTkowskr, M. D.

*,% A Companion to every work on Anatomy and Physiology.

Part I.—Neck and Trunk. With Text Desecriptive and Ex-
planatory of the physiology and functions of the several parts.
By Rosert HUNTER SEMPLE, M.D., F.R.C.P. Lond. Price 7s. 6d.

Part II.—Throat and Tongue, showing the Mechanism of
Voice, Speech, and Taste. Text by LENNoX BrowNE, F.R.C.S.
Edin., Senior Surgeun to the Central London Throat and Ear
Hospital. Price Ts. 6d.

Part III.—The Female Organs of Generation and Reproduc-
tion. Text by James Pavrrey, M.D., M.R.C.P. Lond., Senior
Obstetric Physician to, and Lecturer on Midwifery and Diseases
of Women at, the London Hospital. Price 7s. 6d.

Part IV.—The Eye and the Apparatus of Vision. Text by
Hexry Power, F.R.C.S,, Senior Ophthalmic Surgeon to, and
Lecturer on Opthalmic Surgery at, St. Bartholomew’s Hospital,
Senior Surgeon to the Royal Westminster Ophthalmic Hospital.
Price 7s. 6d.

art V.—The Ear and Teeth. The Mechanism of Hearing
and of Mastication. Text of the Far by LENNOX BROWNE,
F.R.C.S. Edin., Senior Surgeon to the Central London Throat
and Far Hospital; Text of the Teeth by Henry SeEwILL,

M.R.C.S.,formerly Dental Surgeon to the West London Hospital.
Price 7s. 6d.

Part VI.—The Brain (Cerebrum, Cerebellum, and Medulla
Oblongata) and Skull. Text by T. StrRErcH Dowsg, M.D.,
F.R.C.P. Edin., Physician to the Hospital for Paralysis and

Epilepsy, formerly Medical Superintendent of the Central
London Sick Asylum. Price 7s. 6d.

Part VIL—The Male Organs of Generation. Text by «
D. CampPReELL Brack, M.D. Price 7s. 6d.

¥4 No such simple, reliable, and comprehensive method of learning the
several parts, positions, and functions of the body has hitherto been attempted ;
the entire Series being unique, will be most valuable to the Teacher, the

Student, and to all who wish to become acquainted with the anatomy and
physiology of the human economy.
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Anatomography; or, Graphic Anatomy. A new method of
grasping and committing to memory the most difficult points
required of the student. By W. DArLING, M.D.. F.R.C.S. Eng.,
Professor of Anatomy in the University of New York.

Price 1s.
“ We heartily commend the work to the attention of students."—Students’ Journal.

Artistic Anatomy, for the use of Students in Schools of Art. By
JonN SparkEks, Head Master of the National Art Training
Schools, South Kensington. Shortly, price bs.

Artistic Anatomy. Anatomy of the External Forms of Man,
designed for the use of Artists, Sculptors, ete. By Dr. J. Fau.
Used at the Government School of Art, South Kensington,
Twenty-nine plates. Folio ; price, plain 24s., coloured 42s.

Artistic Anatomy. Elementary Artistic Anatomy of the Human
Body. From the French of Dr. FAu. Text, translated by
Dr. CARTER BLAKE, Lecturer on Anatomy at the Westminster
Hospital School of Medicine, Used at the Government School
of Art, South Kensington. Price 5s,

Artistic Anatomy. The Student’s Manual of Artistic Anatomy.
With 25 plates of the bones and surface muscles of the human
figure ; together with a description of the origin, insertion, and
uses of the muscles. DBy W. J. MuckiLey, Principal of the
Manchester School of Art. Used at the Government School of
Art, South Kensington. Price 5s. 6d.

Artistic Anatomy. Elementary Anatomical Studies of the Bones
and Muscles, for the use of Students and Schools, from the
drawings of J. Fraxyan, R.A.  Lately used as a Text-book of
Anatomy in the Art Schools at South Kensington. 20 plates,
with Text, price 2s.

Artistic Drawing. Third Grade Perspective, comprising Angnlar
~and Oblique Perspective, Shadows and Reflections, specially
prepared for the use of Art Students. By H. J. DENNIS, Art
Master, Lambeth School of Art, Dulwich College, ete. Used
at the Government Science and Art Schools. Second edition.

In 12 parts, 1s. each, or in 1 vol., half-bound, price 15s.

Artistic Drawing. Second Grade Perspective (Theory and Prac-
tice), containing 21 block illustrations, 12 well-executed plates
on Parallel and Angular Perspective, and many examination
exercises ; especially prepared for the use of Art Students.
Used at the Government Science and Art Schools. By the
same Author. Third thousand, price 2s. 6d.

Artists’ Colours. Their Preparation, Uses, etc. By W. J.
MuckLEY. (See Colours.)
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Astronomy. The Stars and the Earth; or, Thoughts on Time
Space, and Eternity. Revised and enlarged, with Notes by
R. A. Procror, B.A.,, Hon. Sec. to the Royal Astronomical
Society. Thirteenth thousand, price 1s.

Atlases. A Series of Movable Atlases showing the relative position
of the several parts of the HHuman Body by means of super-
posed coloured plates, from the designs of Prof. G. J. WitT-
KOWSKIL  (See Anatomy.)

Botany. Aids to Botany. Outlines of the Elementary Facts in-
cluding a Deseription of some of the most important Natural
Orders. By C. E. Armanp SemrrE, B.A, M.B. Cantab.,
M.R.C.P. Lond., Examiner in Arts at the Apothecaries’ Hall.
Second thousand, price 1s. 6d., cloth, 1s., paper wrapper.

“The student who can commit this to memory will doubtless be proof against pluck."—
Medlical Jowrnal,

Botany. A System of DBotanical Analysis, applied to the Diag-
nosis of British Natural Orders. By HANDSEL GRIFFITHS,
Ph.DD., M.R.C.P., late Professor of Chemistry in the Ledwich
School of Medicine. Price 1s. 6d.

“The author has placed the student under considerable obligations by his system of
botanical analysis. "— Pharmaccilical Jowriel,
Brain. The Building of a Brain. By E. H. CLarkE, M.D. (author
of “Sex in Education™). DPrice 5s,
“ We are much pleased with the little work, which is carcefully and elegantly written, and
full of gound physiology,"—Lancet,

Brain. The Brain and Diseases of the Nervous System. 2 vols.

Vol. 1. Syphilis of the Brain and Spinal Cord, showing the part
which this agent plays in the production of Paralysis, Epilepsy,
Insanity, Headache, Neuralgia, Hysteria, and other Mental and
Nervous Derangements. By T. StrRercH Dowsg, M.D., F.R.C.P.
Ed., Physician to the Hospital for IEpilepsy and Paralysis ; for-
merly Medical Superintendent of the Central London Sick
Asylum. Second edition, illustrated, price 7s. Gd.

Vol. II. Neuralgia : its Nature and Curative Treatment. By the
same Author. Price 7s. 6d.

Brain. Neurasthenia, or Brain and Nerve Exhaustion. A Paper
read before the Medical Society of London. By the same
Author. Price 2s. 6d.

Brain. Movable Atlas of the Brain and Skull (Cerebrum, Cecrebel-
lum and Medulla Oblongata). By Prof. G. J. WITKOWSKI.
(See Anatomy.)
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Brain. On Mental Capacity in Relation to Insanity, Crime, and
Modern Society. By Curistopuer Syrti, M.D. Price 3s. 6d.

Brain. Responsibility and Disease : Moot-points in Jurisprudence
about which Medical Men should be well instructed. By J. H
BarLrour BrowNE, Barrister-at-Law, author of ¢ The Medical
Jurisprudence of Insanity.” Price 2s.

Breath. The Breath, and the Diseases which give it a Feetid Odour.
By J. W. Howg, M.D., Professor of Surgery in the University
of New York., Price 4s. 6d.

* The aplempriutu treatment is pointed out in a manner quite intelligible to the non-medi-
cal reader,”"—New Yord Medicol Jowrnel,

Burmah. Ouar Trip to Burmah, with Notes on the Ethnology,
Geography, Botany, Habits and Customs of that Country, by
Surgeon-General Gorpon, C.B., M.D., Principal Medical
Officer, Madras Presidency, Physician to H.M. the Queen.
Illustrated with numerous Photographs, Maps, Coloured Plates,
and Sketches by native Artists. Price 21s.

“We lay down this book, impressed with its many beauties, its amusing sketches and
anecdotes, and ifs unseful and instructive information of that comparatively unknown
country."—The Times.

A wonderful book, full of interest, instruction, and mmusement.” =Saturdoy Review.

* A beautiful and intelligent book for a present.”— Movuing Post.

Case-Books. Students’ Case-book. For recording hospital cases
as seen, with full instructions for methodising clinical study.
Second edition, revised and enlarged by GrorGE BROWN,
M.R.C.5., Gold Medalist, Charing Cross Hospital, late Demon-
13];1"&!;:}1' of Anatomy, Westminster Hospital. Price 1s., cloth
1mp.

Case-Books. Forms for the taking of Aural Cases. By LENNOX
Browxe, F.R.C.S. Ed., Senior Surgeon to the Central London
Throat and Ear Hospital. 25 in boards, price 2s.

Forms for the taking of Throat Cases. 25 in boards, price 2s.
Throat and Ear Cases. 50 in boards, combined, price 3s. 6d.

Chemistry. Aids to Chemistry. By C. E. ARMAND SEMPLE, B.A.,
M.B. Cantab., M.R.C.P. Loud.,, Examiner in Arts at the
Apothecaries’ Hall. Third Thousand.

Parts I. and II.—Inorganic. Price 1s. 6d., each, cloth; 1s. paper
wrapper, or in one vol., cloth, 2s. 6d.
Part 111.—Organic. Double part, cloth, 2s. 6d. ; paper, 2s.
"*Students preparing for Matrienlation at the London University, and other Examinations,
will find it simply invaluable.” — Students’ Jouwrnal,
Chemistry. Chemical Tables: Oxides, Sulphides, and Chlorides,

with Forms for other Compounds. For the use of Teachers
and Students. By Prof. CorLLENkTTE. Price 6d.
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Chemistry. Chemical Notes for Pharmaceutical Students, including
the Chemistry of the Additions to the Pharmacopeia. By
A. RivErs WiLLsoN. Price 2s. 6d.

Chemistry. Short Lectures on Experimental Chemistry. Intro-
ductory to the general course. By J. EMERSON REYNoLDS,
F.R.S., F.C.S, Professor of Chemistry, Royal College of
Surgeons, Professor of Analytical Chemistry, and Keeper of the
Minerals, Royal Dublin Society. Price 3s. 6d.

Chemistry. An Introduction to Analytical Chemistry for Labora-
tory Use. By Jou~ Mutkr, Ph.D., M.A., F.C.S,, President of
the Society of Public Analysts. Third edition, price 7s. 6d.

Chemistry. An Introduction to Pharmaceutical and Medical
Chemistry, Theoretical and Practical. With Analytical Tables
and copious Index. By the same Author. Price 10s. 6d.

i The hook is one of a very useful and original kind, and is brought up to the latest date,
tests and processes published only a few months since being described in their proper places,™
—Chenieal Neirs,

Chemistry. Chemical Notes and Equations: for the use of
Students. By R. MiLsxe Murray, M.A.,, M.B.,, CM. Edin.
Price 2s,

Chemistry. Chemistry in its Application to the Arts and Manu-
factures. A Text-book by RicHARDSON and WartTs.
Vol. L. : Parts 1 and 2.—Fuel and its Applications. 433 engrav-
ings, and 4 plates. Price £1 16s.

Part 3.—Acids, Alkalies, Salts, Soap, Soda, Chlorine
and its Bleaching Compounds, Iodine, Bromine,
Alkalimetry, Glycerine, Railway Grease, etc.,
their Manufacture and Applications, price
£1 13s.

Part 4. —Phosphorus, Mineral Waters, Gunpowder, Gun-
cotton, Fireworks, Aluminium, Stannates, Tung-
states, Chromates and Silicates of Potash and
Soda, Lncifer Matches, price £1 1s.

Part 5.—Prussiate of Potash, Oxalic Acid, Tartarie
Acid, many tables, plates, and wood engrav-
ings, price £1 16s.

Chemistry. Practical Treatise on Acids, Alkalies, and Salts : their
Manufacture and Application. In three vols., being Parts IIL.,
IV., V. of the previous work, price £4 10s.

Chemistry. The Principles of Theoretical Chemistry, with special
reference to the constitution of Chemical Compounds. By
IrA RemseN, M.D., Ph.D. Price 6s.

“ Worthy of eareful perusal.” —New York Medical Record.

Children. On Tetany in Young Children. By J. ABERCROMBIE,
M.D., M.R.C.P. Lond., Medical Registrar to the Hospital for
Sick Children. Price 2s,
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Children. The Feeding and Nursing of. (See Nursing.)

Cholera. Cholera: how to Prevent and Resist it. By Professor
VON PETTENKOFER, University of Munich, President of the
Sanitary Department of the German Empire; and THoMAS
WhitesipE Hive, A.B., M.B.,, Medical Officer of Health for
Sheffield, Lecturer on Medicine at the Sheffield School of
Medicine. Illustrated with woodeuts and diagram, price 3s. 6d.

Cholera. Notes on the Hygiene of Cholera, for ready reference.
Prepared from Official Returns, for the use of Army Medical
Officers, Medical Officers of Health, and others. By C. A.
GorpoN, M.D.,, C.B., Hon. Physician to the Queen. Price 5s.

Clinical Charts for Recording the Range of Temperature, Pulse,
Respiration, History, Progress, and Treatment of Cases, for
use in Hospitals and in private practice. By E. W. Moore,
M.D., M.R.C.P. Price 1d. each, 9d. per dozen, or mounted,
similar to a blotting-pad, in 50, 3s. 6d.; 100, 7s.

Colours. A Hand-book for Painters and Art Students, on the use
of Colours, Vehicles, etc. By W. J. MuckLEY, Principal of
the Manchester School of Art (Author of ¢ The Students’
Manual of Artistic Anatomy ”). Price 3s. 6d.

Consumption. Consumption, as a Contagious Disease, with Treat-
ment : including an Inquiry into the Relative Merits of the Air
of Mountains and Plains; to which 1s prefixed a translation of
Cohnheim’s Pamphlet. By D. H. Curuimorg, M.K.Q.C.P.,
F.R.C.8.1,, Physician North-West London Hospital, formerly
Consulting Physician to the King of Burmah ; Surgeon H.M.
Indian Army. Price bs.

Consumption. Consumption and its Treatment by the Hypophos-
phites. By Jounx C. TrHOROWGOOD, M.D., F.R.C.P. Lond.,
Physician to the City of London Hospital for Diseases of tne
Chest, Victoria Park. Third edition, price 2s. 6d.

Consumption. Consumption, its True Nature and Successful
Treatment, with Appendix of Cases. By Gopwin Tins,
M.D. Lond., M.R.C.P., Senior Physician to the North London
Censumption Hospital, Consulting Physician to the Western
City Dispensary, etc. Second edition, price 10s. 6d.

Consumption. Phnsphates in Nutrition : the Mineral Theory of

Consumption and Allied Diseases. By M. F. ANDERSON,
L.R.C.P. Ed.,, M\R.C.S.E. Price 5s.

¥ Characterised by a considerable degree of original and painstaking work."—Medical Press.
“ Certainly deserves the serious attention of all."—Chemist and Druggist.
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Debility. On Tropical Debility, its Causes and Treatment. Dy
Jas. C. DickinsoN, M.R.C.S., late of Her Majesty’s Bengal
Army. Price 1s. 6d.

Deafmutism. On the Education of the Deafmute. By Professor
HARTMANN. Translated by Dr. PATTERSON CASSELLS. (In the
Press.)

Deafness. (Sece Ear.)

Deformities. The Nature and Treatment of Deformities of the
Human Body. By Lampert H. Ormspy, M.B. Univ. Dub.,
Surgeon to the Meath Hospital and County Dublin Infirmary.
Crown 8vo., illustrated, price 5s.

Deformities. 1. A Short Sketch of Rational Medical Gymnastics ;
or, the Movement-Cure. By B. M. Roth, M.D., F.R.C.S. Eng.
With thirty-eight engravings, price 1s.

. The Prevention and Cure of Many Chronic Diseases by Move-
ments. By the same Author. With 90 engravings, price 10s.
3. The Hand-book of the Mcevement-Cure. By the same Author.

With 155 original engravings, price 10s.

4. Contribution to the Hygienic Treatment of PParalysis, and of
Paralytic Deformities. By the same Author. With 38 en-
gravings, illustrated by numerous cases, price 3s. 6d.

. On Paralysis in Infancy, Childhood, and Youth, and on
the Prevention and Treatment of Paralytic Deformities. By
the same Author. With 45 engravings. Price 3s. 6d.

6. The Prevention of Spinal Deformities, especially of Lateral
Curvature, with notes on the causes, the artificial production,
and the injurious modes of treatment of these complaints. By
the same Author. With 53 engravings, price 3s. 6d.

| EL]

|

Diagnosis. Aids to Physical Diagnosis, for the use of Practitioners
and Students. By J. C. THOrOWGoOoD, M.D., F.R.C.P. Lond.,
Physician to the City of London Hospital for Diseases of the
Chest, and to the West London Hospital, Lecturer on Materia

Medica at Middlesex Hospital. Price 1s. and 1s. Gd.

Diagnosis. Aids to Semeiological Diagnosis, for the use of Prac-
titioners and Students. By J. Miuner Foruercinn, M.D.,
M.R.C.P. Lond.,, Assistant Physician to the City of London
Hospital for Diseases of the Chest, and to the West London
Hospital. Price 1s. and 1s. Gd.

Diphtheria. Diphtheria, its Causes, Pathology, Diagnosis, and
Treatment. By R. Huxter SEmpLE, M.D., F.R.C.P. Lond.,
Physician to the Hospital for Diseases of the Throat and Chest.
Second edition, price 2s. 6d.

** It is satisfactory to know that the doctrines laid down by the author, many years ago, do
not need negation in any sort of way in the new edition.”— Laneet.
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Dissections. The Dissector’s Guide, a Manual for the use of
Students. By D. J. CuxyNiNaaad, M.D., Senior Demonstrator
of Anatomy, University of Edinburgh. Part I. Upper Limb,
Lower Limb, Thorax. Illustrated, price 4s. 6d.

Drugs. The Specific Action of Drugs. An Index to their Thera-
peutic Value, as deduced from experiments on man and animals,
By Avrexanper G. Burxness, M.D., and F. Mavor, President
of the Central Lond. Veterinary Society. Price 10s. Gd.

Ear. Aural Surgery. By W. Lamnaw Purves, M.D., Aural
Surgeon to Guy’s Hospital. (See chapters in Gant’s Surgery.)

Ear. Movable Atlas of the Ear. Superposed Coloured Plates,
By Prof. G. J. Witkowskl, Text by LENNOX BROWNE,
F.R.C.S. Ed. Price 7s. 6d. (See Avatomy.)

Ear. Otorrheea; or, Discharge from the Ears: its Varieties, Causes,
Complications, and Treatment. By W. Doucras HemdNg,
F.R.CS. Ed. Price 1s.

Ear. Tinnitus Aurium ; or, Singing in the Ears: remarks on its
Causes and Treatment. By the same Author. Price Is.

Ear. Text-book of the Diseases of the Ear and adjacent Organs.
By Professor PoLITZER, of Vienna. Translated by JAMES
PATTERSON CAsSELLS, Fellow of the Faculty of Physicians and
Surgeons, Glasgow, M.D., and Consulting Physician to the
Glasgow Ear Infirmary. Profusely illustrated with coloured
plates and woodeuts. (In the Press.)

Ear. The Auriscope, a Hand-book of Aural Diagnosis. By dJ. PAT-
TERSON CAsservrs, M.D.  Shortly.

Ear. Clinical Aural Surgery, a Practical Treatise on Diseases of the
Ear in Infancy, Childhood and Adult Life. Shortly.

Ethnology. The History and Genealogy of the Human Race from
the Creation; showing how the nations of the world can be
traced from the sons and grandsons of Noah. By J. T, PAINTER.
Price 3s. Gd.

Examinations. A Guide to the Examinations at the Royal College
of Surgeons of England for the Diplomas of Member and
Fellow, with Examination Papers. Third edition, revised and
enlarged, price 3s. Gd.

“ In truth a most useful Guide to the Examinations."—Guy's Hospital Gazeite.

Examinations. Aids to Examinations. By W. Douvcras Heum-
MING, F.IRR.C.S. Ed. Being Questions and Answers on Materia
Medica, Medicine, Midwifery, Pathology, and Forensic Medicine.
Price 1s. 6d. cloth, 1s. paper wrapper.

Eye. A Manual of Examination of the Eyes. By Professor C.
LANDoLT, of Paris. Translated, with the Author’s permission
and revision, by SWAN M. Burngrt, M.D. Price 12s. 6d.

“ For those who have a taste for examining Eyes, this will prove most helpful."— Lancet.

“The author gives with the greatest care and minuteness his methods and results, which
vender the book an eminently valuable one for practitioners.” — Medical Piess.
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Eye. The Cure of Cataract and other Eye Affections. By JABEZ
Hoca, M.R.C.S., Consulting Surgeon to the Royal Westminster
Ophthalmic Hospital, Ophthalmic Surgeon to the Royal Masonic
Institutions, Price 2s. 6d.

Eye. On Impairment or Loss of Vision from Spinal Concussion or
Shock. By the same Author. Price 1s. Gd.

Eye. The Functions of Vision and its Anomalies. By Dr. GIRAUD-
TrurLoN, Member of the Academie de Medicine. Translated
from the Second French Edition, by LLoyp Owex, F.R.C.S.1,,
Surgeon to the Birmingham and Midland Eye Hospital, Oph-
thalmic Surgeon to the Free Hospital for Sick Children, Bir-
mingham, Illustrated, price 5s.

Eye. Movable Atlas of the Eye and the Mechanism of Vision,
By Prof G. J. Wirkowskl. Text by Hy. Power, M.B.,
F.R.C.5., Senior Ophthalmic Surgeon to, and Lecturer on Oph-
thalmic Surgery at, St. Bartholomew’s Hospital, Senior Surgeon
to the Royal Westminster Ophthalmic Hospital. Price 7s, 6d.
(See Anatomy.)

Fever. How to Avoid Typhoid Fever and Allied Diseases, with
Plain Rules on House Drainage, etc. By ArtHUR H. DOWNES,
M.B., M.D., Medical Officer of Health for the Chelmsford
District.  Price 1s.

Food. Food ; its Varieties, Chemical Composition, Nutritive Value,
Comparative Digestibility, Physical Functions and Uses, Pre-
paration, Preservation, Adulterations, etec. By the late HENRY
Lernepy, M.B.,, M.A., Ph.D., ete. Second edition, enlarged,
price 5s,

“ Dr. Letheby's position and authority on the subjeet of food is so pre-eminent, that a book
from his pen is above criticism.”— Lacel.
“ Either as a text-book for schools or as a houschold guide, it is excellently adapted.”—

Publie Opinion,

Forensic Medicine. Aids to Forensic Medicine and Toxicology.
By W. Dovcras Hemming, F.R.C.S. Ed. Second thousand, price
1s. 6d. cloth, 1s. paper wrapper.

*We have no hesitation in recommending Mr. Hemming's book."— Lanect.

Geology. Field Geology, with a Section on Pal®ontology. By
W. Hy. PexxiNg, F.G.S., of HM. Geological Survey, and
A. J. JUuKEs-BrowNE, B.A,, F.G.S., of H.M. Geological Survey.
Illustrated with woodcuts and coloured map, Second edition,
revised and enlarged, price Ts. 6d.

“ Batisfies a want which has long been felt and frequently expressed.”—Neture.
“ Others have taught us the principles of the science, but Mr. Penning, as an accomplished
field-geologist, introduces us to the practice.”— The Academny.

Geology. Engineering Geology. By the same Author. Illustrated

. with coloured map and woodeuts, price 3s. 6d.
A full and lucid deseription of surveying and mapping, the diagnosing of the various

minerals met with, the value of sites and rocks for engineering operatio ete."—Popular
Scignce Review, 5 s &P e 2
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Gout. On the Tonic Treatment of Gout. With Cases. By Janes
C. Dickinson, M.R.C.S,, late of H.M.’s Bengal Army. Second

edition, price 3s. 6d.
“‘ A thorough and practical work."—Public Opinion.

Gout. Suppressed Gout: its Dangers and Treatment; with an
Appendix on the Uses of the Vals Waters. By the same Author,
Price 2s.

Hair. The Hair: its Growth, Care, Diseases, and Treatment;
with Historical Chapters on Fashions in Hair and Beards from
the Assyrian to Modern Times. By C. H. LzoxarDp, M.A,,
M.D. With 116 engravings, price 7s. 6d.

“Is entertaining reading, will afford many nseful hints to the practitioner, and be much
ﬁprecmted by the pulblie, especially the fashionable portion of it "-—Lancet,

Fever : Its Causes, Treatment, and Effective Prevention ; Ex-
perimental Researches. By Cnas. HArrisoN Brackrey, M.D.

Second edition, revised and enlarged, price 10s. 6d.

& A piece of real hmmat work, original and instructive, and will well repay perusal.”—
aacet,

“ The treatise before us is one of the fullest that we are acquainted with on this subject ; we
recommend it cordially to all who may wish for a practical work on this once mysterious
disease.” — Medical Tiiies.

Heart. On Insufficiency of Aortic Valvesin Connection with Sudden
Death : with Notes, Historical and Critical. By Joux CockKLE,
AM., M.D., F.R.C.P., Physician to the Royal Free Hospital,
late President of the Medical Society of London. Second edi-
tion, price 2s. 6d.

Heart. Contributions to Cardiac Pathology. By the same Author,
Price 2s. Gd.

Heart. An Essay on Fatty Heart. By HENRY KeNNEDY, A.B,
M.B. Dub. Univ,, Physician to the Whitworth Hospitals.
Price 3s. 6d.

# We have no hegitation in recommending it asa moat valuable contribution to the literature
of the all-important subject of which it treats."—Medical Press and Covcular.

Histology. Introduction to Practical Histology. By GEORGE THIN,
M.D. Price 5s.

* Mo more valuable text-boole for the student will be found, nor one containing a greater
amount of useful information,”—Medical Press,

Hydrophobia. The Nature and Treatment of Rabies or Hydro-
phobia, and those Diseases resembling it. Report of the Special
Commission appointed by the Medical Press and Circulur, with
valuable additions. By T. M. Doran, L.R.C.P., F.R.C.5. Ed.,
and GEORGE FrLeming, F.R.C.V.S. Second edition, price Hs.

“The most valuable and complete treatise- on the subject; one which we can highly
recommend. " — Feterinary Jowrnal,
. ¢ This laborious work is a credit alike to the writers, and the jouwrnal which first published
t."— The Doctor.

Hygiene. Lessons in Military Hygiene and Surgery, from the
Franco-Prussian War. Reports prepared while on Special
Service with the French Army in Paris, on behalf nf Her
Majesty’s Government. By Surgeon-General GorpoN, M.D.,
C.B., Hon. Physician to the Queen. Illustrated, price 10s. 6d.

A treatise of exceptional merit, drawn from personal experiences in the greatest war of
modern times."—drmy and Navy (azetle,
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Hygiene. A Manual of Sanitation ; or, First Help in Sickness and
when Wounded. A pocket companion for officers and privates
in the army or volunteer forces in peace and in war. Py the
same Author. Second edition, price, cloth 2s. 6d., or cheap
edition, paper wrapper ls.

“ Tt is a most useful and practical manual, and, as the instructions are simple and reliable,
it should be placed in the hands of officers and men alike.”—Medical Press.

Hygiene. A Manual of Hygiene, Public and Private, and Com-
pendium of Sanitary Laws, for the information and guidance of
Public Health Authorities and Sanitarians generally. By CHAS,
A. Cameron, M.D.,, F.R.C.S., Professor of Hygiene, Royal
College of Surgeons, Medical Officer of Health and Public
Analyst, Dublin. Price 10s. Gd.

“ By far the most comprehensive work on hygiene for health officers and others, which we
have met with,—Phariccentical Jouirnal,

Hygiene. On Disease Prevention. A Practical Treatise on Dis-

infection. By the same Author. Price 6d.
U Contains practiend direetions for disinfecting rooins, uiﬂ_-l-l:lil'lg, bedding, ete., with chn,ptcm
on viecination, water impurities, and other important sanitary matters.”"—Sanitary Review.

Hygiene. On Vitiated Air. A Paper read before the Association
of Medical Officers of Health. By C. Meymorr Tipy, M.B.,
I".C.5., Professor of Chemistry and Medical Jurisprudence in the
London Hospital. Irice Gd.

Hygiene. Short Lectures on Sanitary Subjects. By RICHARD J.
Harron, LK.Q.C.P, LR.CP. Ed, L.R.CS.1, etc., Medical
Officer of Health to Kells. Price 5s.

A book well adapted to popular reading, and replete with sound knowledge promotive of
gond health and long life."— Sonitarian,

Hygiene. Nature’s Hygiene: A Series of Essays on Popular
Scientific Subjects, with special reference to the Eucalyptus and
the Pine. By C. T. Kinezerr, F.1.C,, F.C.S. Demy 8vo.,
price Ts. Gd.,

“ These highly interesting and instructive pages.” —Standaid.

_“*Beientifie, yet withal most interesting reading. It were well if the public would study
it themselves."—Fraphic.

Hygiene. A Mannal of Naval Hygiene, with Instructions and
Hints on the Preservation of Health and the Prevention of Disease
on board Ship. By Josepn WiLson, M.D., Medical Director
of the United States Navy. Second edition, price 10s. 6d.

* No ship should be allowed to leave port without this valuable manual ; yachtsmen will
also find it a most readable and useful companion.”— Medical Press.

India. Experienzes of an Army Surgeon in India. By Surgeon-
General Gorpon, M.D., C.B., Hon. Physician to the Queen,
A Concise Account of the Treatment of the Wounds, Injuries, and
Diseases incidental to a Residence in that Country. Price 3s. 6d.

Kidneys. Bright's Disease of the Kidneys. By J. M. CHARCOT,
Professor in the Faculty of Medicine, Paris. Translated by

H. B. MiLLArp, M.D., A M. Revised by the Author, with
coloured plates, price 7s. 6d.

“ Wedoubt very much if there exists in the English language any monograph in which the
vurious forms are so aceurately and concisely described.”— Medical Preis.
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Life. (See Theories of Life.)

Lunacy. Handbook for Attendants on the Insane, their duties and
liabilities ; instructions for the management, artificial feeding, and
mechanical restraint of the insane ; legal documents required for
their confinement, etc. DBy L. S. Forpes Winsvrow, M.B,
D.C.L. Oxon. ; M.R.C.P. ; Lecturer on Mental Diseases, Charing
Cross Hospital (Editor of e Journal of Psychological Medicine).
Price 1s.

Lunacy. Manual of Lunacy. A Handbook relating to the Legal
care and treatment of the Insane. By the same Author. Price
12s. 6d.

* A comprehensive digest of every subject connected with the legal care of the insane.”—
Medical Times.

Lunacy. A Lunacy Chart: being a Synopsis of the Lunacy Acts,
and having special reference to the management and care of
persons of Unsound Mind. By the same Author. Price 1s. 6d.,
varnished and mounted on eanvas and rollers, 4s, Gd,

Lunacy. Spiritualistic Madness. Dy the same Author. Price 1s,

Materia Medica. Aids to Materia Medica and 'I.'immpmttir:-r.
Part I.—The Non-metallic and Metallic Elements, Aleoholic and
Ethereal Preparations, ete. By C. E. Armanp SemprLE, B.A,
M.B. Cantab., M.R.C.P. Lond., Examiner in Arts at. tiw

Apothecaries’ Hall. Price, ciﬂth Is. Gd., paper wrapper Is.

Part II.—The Vegetable and Animal Substances. Double Part,
price, cloth 2s. Gd., paper 2s.

Materia Medica. Note-Book of Materia Medica and Therapeutics.
By R. K. Scoressy-JacksonN, M.D., F.R.S. IRevised by
Axcus Macpovarp, M.A, F.R.S. (New edition, in the Press.)

“ A work we can recoininend with the utmost confidence.”—Studeinis’ Jouwrnal,

Materia Medica. A Key to Organic Materia Medica. By Joux
Muvuter, Ph.D., M.A., F.C.8,, President of the Societ ty of Public
.r*s.lml}stq Third edltlﬂn, pllce 12s, Gd.

Materia Medica and Pharmacy. A Text-Book for Medical and
Pharmaceutical Students preparing for Examination. By W,
HANDSEL GrIFFITHS, Ph.D,, F.C.S,, F.R.C.P. Ed. Edited, and
in part written, by GEORGE F. DUMTY M.D. Dub., Fellow and
Examiner K. QCP Examiner in Is’.['itﬁrla. I’-IEd]GEI-, Queen’s
University of LlL]‘llld Lecturer on Materia Medica in the
Carmichael College of M edicine, ete. Price 9s,

** A book of great value to the profession. . . . Will undoubtedly hecome a standard
text-book on Materia Medica."—Edinburgh Medical Journal.

* Conveys a large amount of reliable information in a clear and attractive form."—Dullin
Jowrnal of Medicel Science.

* One of the ablest, if not the best, work on the subject in the English language."'— Wedicel
Press and Clicwlar,
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Medical Education. Medical Education and Medical Organization.
The Hunterian Oration for 1880. By WALTER RIVINGTON,
B.A., M.B,, F.R.C.S, Surgeon to the London Hospital, Examiner
in Anatomy and Physiology, Royal College of Surgeons, England.

Price 1s.

Medical Profession. The Medieal Profession : being the Essay to
which was awarded the First Carmichael Prize of £200 by the
Council of the Royal College of Surgeons, Ireland, 1879. By
Warrer Rivineron, B.A, M.B, F.R.C.8., Surgeon to the
London Hospital, Examiner in Anatomy and Physiology, Royal
College of Surgeons, England. Price 6s,

Medical Profession. The Medical Profession in the Three
Kingdoms in 1879 : being the Essay to which was awarded the
Second Carmichael Prize of £100. By THoMAS LAFFAN,
L.EK.Q.C.P.I,, M.R.C.8. Ed., Physician to the Cashel Union and
Fever Hospitals, Price 4s.

Medical Profession. Medical Men and Manners of the Nineteenth
Century. By a Physician. Third Thousand, price 3s.

“ At times scathing, at others amusing, the author is never dull, and writes withal, as one
who knows from experience the many blots on our system, and honestly tries to remedy
them."—Medical Press,

“ A most amusing satire, brimful of humour even when dealing with unpleasant facts."—
Students’ Jowrnal.

Medical Reform. The General Medical Council : Whom it repre-
sents, and How it should be re-constructed. By ARCHIBALD
Hamiuron Jacos, M.D. Dub,, F.R.C.S., Member of Council in
the Royal College of Surgeons, Ireland, Surgeon-Oculist to His
Excellency the Lord Lieutenant of Ireland. Price 1s.

Medical Reform. The Medical Acts Amendment Bill and Medical
Reform. A Paper read before the Abernethian Society at St.
Bartholomew’s Hospital. By W. E. SteavENsoN, M.B. Cantab.,
M.R.C.S. Ed. Price 1s,

Medicine. Aidsto Medicine. Part .—General Diseases. Diseases
of the Lungs, Heart, and Liver. By C. E. ARMAND SEMPLE,
B.A., M.B. Cantab., M.R.C.P. Lond. Price 1s. 6d.

Part IL.—Pathology of the Urine, Diseases of the Kidneys,
Panereas, Spleen, Stomach, Peritoneum, Throat, and (Esophagus.
Price 1s. 6d. cloth, 1s. paper wrapper.

Medicine. A Chronology of Medicine from the Earliest Times.
By J. MorGAN RicHARDS. Price 10s. 6d.

Medicine. Essays on Conservative Medicine, and kindred topies.

By AusTIN FrLINT, M.D., Professor of the Principles and Practice

c];)f Medicine in Bellevue Hosp. Medical College, New York,
rice 5s.
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Medicine. Handbook of Popular Medicine for family instruction
and reference ; for colonists, travellers and others out of reach
of medical aid. By G. H. Napueys, A.M., M.D. With movable
plate and 100 illustrations. Price 6s.

“We have rarely read any form of domestic medicine so simple, yet reliable."—Public
Opistion.

Medico-Military Services. A Contribution to the Medical History
of our West African Campaigns, by Surgeon-Major ALBERT A.
GoORE, M.D., Sanitary Officer on the Stafl. Price 10s. 6d.

“ Dr. Gore has given us a most intercsting record of a series of stirring events in which
he took an active part, and of eclaborate precautions for the maintenance of health."—
Medical Press.

Medico-Military Services. Our Services under the Crown. A

Historical Sketch of the Army Medical Staff. By the same
author. Price 6s.

Military Surgery. Lessons in Hygiene and Surgery, from the
Franco-Prussian War. Prepared while on Special Service with
the French Army in Paris, on behalf of Her Majesty’s Govern-
ment. By Surgeon-General C. Gorpon, M.D., C.B., Physician
to Her Majesty the Queen. Illustrated, price 10s. 6d.

Mind. The Training of the Mind for the Study of Medicine. A
Lecture delivered at St. George’s Hospital. By RoBErRT BRUDE-
NELL CARTER, F.R.C.S., Surgeon to the Hospital. Price 1s.

“ A remarkable address."—The Lancel.
“ No one can read it without learning and profiting much. "—Students’ Journal.

Morals. Cheerful Words : Short Sermons for Asylums, Hospitals,
Gaols, and other Public Institutions. By Dignitaries of the
Church, and Clergymen. Edited by W HysrLor, Superinten-
dent of Stretton House Asylum. Vols. L, IL,, price 5s. each.

Morals. A Physician’s Sermon to Young Men. By WiLLiam
PraTtt, M.A., M.D., ete. Second thousand, price 1s.

* The delicate topic is handled wisely, judicionsly, and religiously, as well as very plainly.”
— The GFuardian,

Morals. Revelations of Quacks and Quackery. A Directory of the
London and Provincial Quack Doctors ; with Facts and Cases
in Illustration of their Nefarious Practices. By “ DETECTOR.”
Twenty-fifth thousand, price 1s. 6d.

Natural History. Contributions to Natural History, and papers on
other subjects. By Jas. SimsoN (Author of ¢ History of the
Gipsies”). Second edition, price 6s.

Neuralgia. Its Nature, Causes, and Curative Treatment. By THos.
STRETCH Dowsg, M.D., F.R.C.P. Ed., Physician to the Hospital
for Epilepsy and Paralysis, formerly Medical Superintendent of
the Central London Sick Asylum. Price 7s. 6d.

Nursing. Hints for Hospital Nurses. By RacHenL WILLIAMS, of
St. Mary’s Hospital, London, and the Edinburgh Royal Infirm-
ary, and ALICE FisHER, of the Newecastle-on-Tyne Fever
Hospital. Price 2s, 6d.
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Nursing. How to Feed an Infant. With an Appendix on the
Uanl%mun Ailments of Infaney, with their H_*{g'leum and Curative
Treatment. By BENSON BakERr, M.D. Price 1s. 6d.

# Popularly written, and sensible in the highest degree, its :Wideapre.'_'ld perusal would Eelp
to bring about a more rational system of bringing up infants. "—Graphic.
¢ Based upon the wide and practical experience of the Author.”—Society.

Nursing. How to bring up Children by Hand. By J. FosTER
Paimer, L.R.C.P. Price 6d.

Nursing. Practical Guide for the Young Mother. rom the French
of Dr. BRoCHARD, Director-General of Nurseries and Créches,
with Notes and Hints by a London Physician.  Price 2s.

Nursing. The Child, and How to Nurse it. By Arzx. MILNE,
M.D., Viee-President of the Obstetrical Society of Edinburgh,
Price 2s. Gd.

Obstetrics. Lessons in Gynacology and Obstetrics. By WiLLIAM
GoopeLr, AM., M.D., Professor of Clinical Gynzcology in the
University of Pennsylvania. Second edition, with ninety-two
illustrations, price 18s.

Obstetriecs. The Therapeuties of Gynacology and Obstetrics, com-
prising the Medical, Dietetic and Hygienic Treatment of Diseases
of Women, as set forth by distinguished contemporary Specialists.
Edited by WiLLiaMm B. ATkiNsoN, A.M., M.D. Price 15s.

Obstetrics.  Obstetrics and Diseases of Women. By ROBERT
Barngs, M.D., F.R.C.P. Lond., Obstetric Physician and Lec-
turer on Diseases of Women, St. George’s Hospital (see chapters
in Gant’s Surgery).

Obstetrics. On Fibrous Tumours of the Womb : Points connected
with their Pathology, Diagnosis and Treatment. Being the
Lettsomian Lectures delivered before the Medical Society of
London. By C. H. F. Rovry, M.D., M.R.C.P. Lond., Senior
Physician to the Samaritan Hospital for Women. Price 3s. 6d.

Osteology. Osteology for Students, with Atlas of Plates. By
ARTHUR TrREHERN NorrtoN, F.R.C.S., Surgeon to, and Lecturer
on Surgery at, St. Mary’s Hospital. Atlas and Text in one
volume, 7s. Gd. ; in two volumes, 8s, 6d.

*The handiest and most complete hand-book of Osteology.”— The Lancet.

Overwork. Overwork and Premature Mental Decay : its Treatment.
By C. H. F. Rourn, M.D., M.R.C.P. Lond., Senior Physician
to the Samaritan Hospital for Women and Children, Third
edition, price 2s. 6d.

Paleontology. A Treatise on Palxontology. By A. J. JUKESs-
Browng, B.A., F.G.8,, of Her Majesty’s Geological Survey (see
Field Geology and Palwontology, by PENNING and JUKES-
BRrOWNE).
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Pharmacy. A Treatise on Pharmacy. A Text-book for Students,
and a Guide for the Physician and Pharmacist. By EDWARD
PARRISH. Fourth edition, enlarged and revised by T. S.
WikcAnD, F.C.S. With 280 illustrat.iﬂns, half-bound morocco,

price 30s,

* There is nothing to equal Parrish’s Pharmacy in this on any other language."—Pharma-
ceutical Journal.

Physiological Laboratory. A Manual for the Physiological
Laboratory. By Vincent Harris, M.D.,, M.R.C.P. Lond,,
Demonstrator -::-f Physiology at St. Bartholomew’s Hospital, and
D’Arcy Power, B.A. Oxon., Assistant Demonstrator. Price
os. 6d.

A book which should be in every student’s hands.” — Medical Press.
Physiology. Aids to Physiology. By B. TuompsoN LOWNE,
F.R.C.S., Arris and Gale Lecturer and Examiner in Ph :,rsmlnrry,
Royal Uﬂllege of Surgeons of England. Price 2s. 6d. cloth, 2s.

paper wrapper.
“ As ‘aids ' and not substitutes, they will prove of real value to students.”—Medical Press
® Certainly one of the best of the now popular ¢ Aid Series.’ "—S8tudents’ Jowrnal,

Physiology. Manual of Physiology. By Professors Kuss and
DuvaL, of Strasbourg. Transiated by Professor Amory, M.D.

Illustrated with 150 engravings, price 10s. 6d.

“ The best Students’ Manual we have suen."-—J.ﬁ-:?im-{-‘;’rii'u;-';,.ri:ad Itevicwe, *
“ One of the best in the English language.”—Madical Preass,

Physiology. Movable Atlases of Anatomy and Physiology. Super-
posed coloured plates. By Prof. G. J. Wirkowskr. A Com-
panion and Supplement to every work on the subject. (See
Anatomy.)

Physiology. The Physiology of Intestinal Obstruction and Con-
stipation. By C. J. Harris, M.R.C.S. Price 1s,

Physiology. The Physiologist in the Household. By J. MILNER
ForuereiLL, M.D,, M.R.C.P., Lond. Part I. "Adolescence.
Price 1s.

Population. On the Evils, Moral and Physical, likely to follow,
if practices, intended to act as checks to population, be not
strongly discouraged and condemned. Read at the Annual
Meeting of the British Medical Association, with the discussion
thereon. Second thousand, price 1s,

Posology. Posological Tables : a Classified Chart of Diseases, show-
ing at a ”lanue the Dose of every Officinal Substance and
Prcpa.ratiun. For the use of Practitioners and Students. By
HANDSEL GRIrriTHS, Ph.D., L.R.C.P., ete., late Professor of
Chemistry, Ledwich School of Medicine. Fourth edition,
price ls.

Posology. The Pharmacopeeial Companion to the Visiting List.
A Posological Table of all the Medicines of the British Phar-
macopeeia, arranged according to their action. By R. T. H.
BArTLEY, M.D., M.B. Lﬂnd Surgeon to the Bristol Eye
Hospital. Second edition, pnce 6d.
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Post-Mortems. Hand-book of Post-Mortem Examinations, and of
Morbid Anatomy. By Fraxcis DeLAFIELD, M.D., Curator to
Bellevue Hospital, New York. Price 15s.

Protoplasm. See Theories of Life. ‘

Sewage. The Sewage Question: Reports upon the Principal
Sewage Farms and Works of the Kingdom, with Notes and

Chemical Analyses. DBy the late Dr. LETHEBY. Price 4s. 6d.
“ These Reports will dissipatc obzeurity, and, by placing the subject in a proper light, will
enable loeal authorities, and others interested in the matter, to perceive the actual truths of
the question, and to apply them practically.”

Skin. Diseases of the Skin. By Erasmus WiLson, F.R.S,
F.R.C.S.,, Viece-President of the Royal College of Surgeons,
England. (See chapters in Gant's * Surgery ”).

Skin. Some Diseases of the Skin which are produced by derange-
ments of the Nervous System. By T. STrRETCH Dowsg, M.D.,
F.R.C.P. Ed.,, Physician to the Hospital for Paralysis and
Epilepsy, and Physician, Skin Department, Charing Cross
Hospital. Price 2s.

Skin. Lectures on Ring-worm and other Discases of the Skin, due
to Vegetoid Parasites. By Jas. STARTIN, M.R.C.S. Price ls.

Sphygmograph. The Use of the Sphygmograph in Surgery. By
F. A, Manomep, M.D.,, M.R.C.P. Lond., Medical Registrar,
Guy’s Hospital. (See chapter in Gant’s ““ Surgery.”)

Surgery. The Science and Practice of Surgery, being a Complete
Text-book. With special chapters by

Wm. Adams, F.R.C.S., Deformities.

Robt. Barnes, M.D., I'.R.C.P., Obstetrics.

Morell Mackenzie, M.D., The Throat.

F. A. Mahomed, M.D., The Sphygmograph.

Hy. Power, F.R.C.S., Ophthalmic Surgery.

Laidlaw Purves, M.D., Aural Surgery.

C. 5. Tomes, M.A., Cxon, F.R.S., Dental Surgery

Prof. Erasmus Wilson, F.R.S., The Skin.
By FREDERICK J. Gant, F.R.C.S, President of the Medical
Society of London, Senior Surgeon to the Royal Free Hospital.
Second edition, illustrated by nearly 1000 engravings, new and
original, in 2 vols,, price 31s. 6d.

“Gant’s able and laborious work must be commended."— The Lancet.

* Does eredit to the author’s thorough surgical knowledge. " —British Medical Jowrnal,

“ Will become one of the most popular Surgical Te cs i inglish I age."'—
e poy gical Text-books in the English language

“ A very complete aud trustworthy guide to practice.” — Medical Times.

Surgery. Aids to Surgery. By GrorGe Browx, M.R.C.S., Gold
Medalist, Charing Cross Hospital, Author of “Aids to
Anatomy.” Price 1s. Gd. cloth, Is. paper wrapper.

Surgery. The Text-book of Operative Surgery. From the French
of Professors CLAUDE BERNARD and Huerte. With 88 plates.
Text edited and re-written, by ARTHUR TREHERN NORTON,
F.R.C.5., Surgeon to, and Lecturer on Surgery at, St. Mary’s

Hospital. Price, plain, 25s. ; coloured, half-calf, 50s.
“* Of the highest merit as a guide to operative surgery.”— Students’ Jouraal.
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Surgery. Abstracts of Surgical Principles for Medical Students.
By Tnos. ANNANDALE, F.R.C.S., F.R.S,, Surgeon to, and
Lecturer on Surgery at, Royal Infirmary, Edinburgh. Price
7s. 6d.

Surgery. A Manual of the Operations of Surgery, for the use of
Senior Students, ete. By Josgpn BeLn, F.R.C.S., Lecturer on
Surgery, Royal Infirmary, Edinburgh. Third edition, price 6s

Teeth. Dental Surgery. By Cmas. S. Toumes, M.A. Oxon, F.R.S.
(See chapters in Gant’s “ Surgery.”)

Teeth. Movable Atlas of the Teeth and Ear. Ry Professor Wir-
KOWSKL (See Anatomy.)

Teeth. The Dental Student’s Note-Book. By Oaxvpey CoLrs,
L.D.S. Second thousand, price 2s. Gd.

Theories of Disease. The Germ Theories of Infectious Diseases,
By JouN DryspALE, M.D., F.R.M.S., President of the Liver-
pool Microscopical Society. Price 1s.

Theories of Disease. A Parasitic or Germ Theory of Disecase :
the Skin, Eye, and other affections. By Japez Hoce, M.R.C.5,,
Consulting Svrgeon to the Royal Westminster Ophthalmic
Hospital. Second edition, price 2s. 6d.

Theories of Life. The Protoplasmic Theory of Life. Containing
the Latest Researches on the subject. By JoHN DRYSDALE,
M.D., F.R.M.S,, President of the Liverpool Microscopical
Dociety. Price bs.

“ Bubjects beyond the pale of precize knowledge are treated of in a manner which will
quite repay perusal.”—Nalure,

Theories of Life. Life and the Equivalence of Force. By the
same Author.
Part I. Historical Notice of the Discovery of the Law of
Equivalence of Force. Price 1s.
Part II. Nature of Force and Life : containing the Harmony
of Fletcher and Beale. Irice 1s. Gd.

# We cannot part from this work without praising the calm and excellent spirit in which
the subject is handled."— The Krantiner.

Theories of Life. Can we Prolong Life? An Enquiry into the
Causes of Premature Old Age and Death. By C. W. D& Lacy
Evans, M.R.C.S. Price 5s.

ﬂ:’:}agﬂnd account of the somatic changes which oecur with the advance of age.”—
& Lancet,
* This is a very ingenious and interesting book."—Chemist and Druggist.

Therapeutics. Modern Medical Therapeutics. A compendium
of recent Formula and Specific Therapeutical directions, from
the practice of eminent Contemporary Physicians, English,
American, and Foreign. Edited by G. H. NaApHEYS, A M., M.D.

Seventh edition, price 18s,

“* No one who carefully peruses this work can feel surprised at the demand for it; edition
after edition sells with great rapidity."— Medical Press,

‘A summary of the best modes of treatment.” — Practitioner.

* The volume will supply what many practitioners are often anxious to possess for reference
in the practice of their avt.” —Glasgoe Medicel Jowrnal,
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Therapeutics. Modern Surgical Therapeutics. A Compendium
of the most recent Formulze, and specific Therapeutical directions;
from the Practice of eminent contemporary Physicians and
Surgeons, English, American, and Foreign. Edited by G. H.
NarHEYS, A M, M.D. Sixth edition, price 18s.

“ Of mueh value to the surgeon and general practitioner."—New York Medical Journal.
“ Invaluable to every practising physician."—New York Medical Record,
“ All that is in the book is good.”"—Philadelphie Medical Times.
Therapeutics. Aids to Rational Therapeuties, for the guidance of
L] - - — - —
Practitioners and Senior Students. By J. MILNER FOTHERGILL,
M.D. Price 2s., paper wrapper ; 2s. 6d., cloth.

Therapeutics. The Therapeutics of Gynacology and Obstetrics,
comprising the Medical, Dietetic and Hygienic Treatment of
Diseases of Women as set forth by Contemporary Specialists.
Edited by W. B. ATkINsoN, A.M, M.D. Price 15s. (See
Obstetrics.)

Throat. Movable Atlas of the Throat, and the Mechanism of
Voice, Speech, and Taste. By Prof. Wirkowskr (See
Anatomy.)

Throat. Diseases of the Throat. By MoreLL Mackexzig, M.D.
(See chapters in Gant's * Surgery.”)

Throat. The Throat and its Diseases. A Practical Guide to Diag-
nosis and Treatment. With 100 typical illustrations in chromo-
lithography (seven colours) and 50 wood engravings, designed
and executed by the Author, LENNox Browng, F.R.C.S. Ed.,
Senior Surgeon to the Central London Throat and Ear Hospital,
Surgeon and Aural Surgeon to the Royal Society of Musicians,
ete. Second Edition, price 18s.

Throat. Affections of the Throat and Larynx. By ARTHUR
TrenerN NortoN, FL.R.C.S., Surgeon to St. Mary's Hospital.
Second edition, illustrated, price 6s.

*“Short, simple, and thoroughly practical instruction.”—Medical Times.

Throat. Lessons in Laryngoscopy and Rhinoscopy : including the
Diagnosis and Treatment of Diseases of the Throat and Nose.
Illustrated with hand-coloured plates and woodeuts. By
Prosser JAmEs, M.D., M.R.C.P., Lecturer on Materia Medica
and Therapeutics at the London Hospital, Physician to the

Hospital for Diseases of the Throat, etc. Third edition, price
2s. Gd.

Urine. The Urine. A Guide to its Practical Examination. By
Prof. J. Tyson, M.D., Professor of Morbid Anatomy in the
University of Pennsylvania, and President of the Pathologial
Society of Philadelphia. With numerous illustrations, price 5s.
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Veterinary. A Text-book of Veterinary Obstetrics, including the
diseases and accidents incidental to pregnanecy, parturition, and
early age in the Domesticated Animals. By GEORGE FLEMING,
F.R.C.V.S.,, F.G.S., President of the Royal Veterinary College,
(Editor of «The Veterinary Journal.”) Price 30s, cloth, copiously
illustrated.

“ Fivery page impresses upon the reader the highest sense of the exceptional learning and
consummate skill of the author.”—The Laneet.

 Has filled up a void in a more satisfactory and complete way than any other mewmber of
his profession could have done." —The Figld. } ; y

 No man who makes any pretensions to Veterinary Science or Stock-breeding can dispense
with this work."— Live Stock Journal,

Veterinary. A Text-book of Veterinary Pathology and Practical
Therapeutics. By the same Author. (In preparation.)

Veterinary. Animal Plagues, their History, Nature, and Treat-
ment. By the same Author. Price 15s.

Veterinary. The Contagious Diseases of Animals: their influence
on the wealth and health of the nation. Read befcre the
Society of Arts. By the same Author. Price 6d.

Veterinary. A Manual of Veterinary Sanitary Science and
Police, embracing the nature, causes, and symptoms of Diseases
in Cattle, their prevention, treatment, etec. By the same
Author. 2 vols., price 36s.

Veterinary. DTractical Horse-Shoeing. By the same Author.
Third edition, price 2s.

Veterinary, A Manual of Operative Veterinary Surgery. By
the same Author. Shorily.

Veterinary. The Principles and Practice of Veterinary Surgery ;
embracing the Surgical Pathology of all the Domesticated
Animals. By WM. Winniams, F.R.C.V.S., Principal and Pro-
fessor of Veterinary Medicine and Surgery at the New Veteri-
nary College, Edinburgh. With 140 illustrations. Third
edition, price 30s.

Veterinary. The Principles and Practice of Veterinary Medicine.
By the same Author. Second edition, with plates, price 30s,

Veterinary. A Text-book on the Examination of Horses as to
Soundness. A course of Lectures delivered at the Royal
Veterinary College, Edinburgh. By Professor FEARNLEY.
With an Appendix on the Law of Horses and Warranty.
[lustrated, price 7s. 6d.

Veterinary. Lessons in Horse-Judging, with instructions on the

Summering of Hunters. DBy the same Author. Illustrated,
price 4s,
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Veterinary. The Four Bovine Scourges : Pleuroneumonia, Foot
and Mouth Disease, Cattle Plague, and Tubercle; with an
Appendix on the Inspection of Live Animals and Meat. By
THos. WALLEY, Principal and Professor of Veterinary Medicine
and Surgery, Edinburgh Royal Veterinary College. Price 16s.

Veterinary. The Management and Diseases of the Dog. By
J. W. ¥TILL, F.R.C.V.S. Copiously illustrated, price 10s. 6d.

¥ Contains much valuable i'!'Lfli'rl']l'JiLH{‘il!‘!_.”—- “T'.ﬁef_ Fielid.,
¢ An excellent and complete manual.”— The Stendard.

Veterinary. Principles and "Practice of Bovine Medicine and
Surgery. by the same Author.  Copiously illustrated. (In
the Press.)

Veterinary. The Diseases of Live Stock, and their most Efficient
Remedies ; including Horses, Cattle, Sheep, and Swine : being
a Popular Treatise, giving in brief and plain langnage a descrip-
tion of all the usual diseases to which these animals are liable,
and the most successful treatment of English, American, and
Continental Veterinarians. By Lvroyp V. TeLLor, M.D., V.S
Price 10s. 6d.

Veterinary. Strangeway’s Veterinary Anatomy. Revised and
Edited by J. Vavenay, F.L.S., F.ZS. Second edition, price
24s.

Veterinary. Anatomical Outlines of the Horse, By J. A.
McBripg, Ph.D., M.R.C.V.S. Second edition. Revised and
enlarged by T. WaALTER MAYER, F.R.C.V.5., Examiner at the
Royal Veterinary College. Illustrated, price 8s. Gd.

Veterinary. Horses: their Rational Treatment, and the Causes of
their Premature Decay. By *“ Amateur.” Price bs.

Veterinary. An Abridgment of the Above. By the same Author.
Price l1s.

The Philosophy of Voice. Showing the right and wrong Action
of the Breath and Vocal Cords in the Production of Articulate
Speech and Song. By CHARLES LuxN. Fourth Edition.
Price 1s. 6d.

PERIODICAL PUBLICATIONS.

The Medical Press and Circular. Established 1838. Published
every Wednesday in London, Dublin, and Edinburgh. One of
the oldest and most influential Medical Journals, Price 5d. ;
£1 1s. per annum, post free, in advance.

The Student's Journal and Hospital Gazette. A Fortnightly
Review of Medicine, Surgery, and the Collateral Sciences. The
only Paper that represents the whole body of Medical Students.
Price 4d. ; 7s. 6d. per annum, prepaid.




o1

- The Veterinary Journal, and Annals of Comparative Patho-
logy. Edited by Grorce Freming, F.R.C.V.8., President of
the Royal College of Veterimary Surgeons. Monthly, price
I1s. 6d. ; 18s. per annum, prepaid.

The Analyst. The Official Organ of “The Society of Public
Analysts.” The best Journal for Medical Officers of Health,
Sanitarians, and those interested in the purity of Food, Drugs,
&c., monthly. Price 6d. 5s. per annum, if paid in advance.

Quarterly Journal of Inebriety. Published under the auspices
of The American Association for the Cure of Inebriates. Price,
2s. 6d. each ; 10s. per annum, post free.

The Journal of Ps?rchnlugical Medicine and Mental Patho-
logy. Edited by Lyrtreron 5. Forees WinsLow, M.B,
D.C.L. Oxon., Lecturer on Mental Diseases. Charing Cross
Hospital. Half-yearly, April and October, price 3s. 6d.; 7s
per annum, post free, prepaid.

g ——

DIRECTORIES.

The Irish Medical Directory (Annual). A Directory of the
Profession in Ireland ; their Residences and Qualifications ; the
Public Offices which they hold, or have held; the Dates of
Appointments ; and published writings for which they are dis-
tinguished, ete., together with the various Acts of Parliament
relating to the Medical Profession at large, price 0s.

The Medical Register and 7 =77 +ad States of

America. Containing nt
70,000 Practitioners. :

Anuario del Comerc’
Colonies and Dep
Addresses of the
ete., ete. Aunnv



*.* Single copies of any work sent post free in the United Kingdom on receipt
of published price. - ) _

Any work not on this Catalogue, will be procured and sent immediately on
receipt of order with remittance or reference, i

Special terms made for large purchases, the furnishing of libraries, and shipping
orders,

Messrs. Bailliére, Tindall, and Cox have special facilities for the disposal of
author's works in the United States, and abroad; being in almost daily com-
munication with the principal houses and agents.

Messrs, Bailliere, Tindall, and Cox are the specially appointed Agents for
** The Revue des Deux Mondes.” :

Revue Scientifique de la France et de ’Etranger.
Revue Politique et Litteraire.

Revue Philosophique de la France et de ’Etranger,
Revue Mensuelle de Medecine et de Chirurgie.

Le Progres Medical.

THE FOLLOWING VALUABLE ScCIENTIFIC DICTIONARIES ARE IN COURSE
OF PUBLICATION IN FRENCH,

s. d.

Dictionnaire A= C1-i---" ** appliquée, en livraisons ... ;g 4 6
Dictiﬁ‘_"‘ g A @, aﬂ;,;ml?-llt of Lhe s chirurgie_ et ;’[’h}:giéﬂg
_.a1oe s, e par A, Zundel, en 6

" ; : . - - s N
The Phﬂus?phy of vni_lce. Showi ng the .Sciences Médicales
E-IT the Breath and Vocal Cords in the Pist en quatre series
Soneech and Hullg. ]}.}' CHARLES Lyxetttre A ; la deu-
Price 1s. 6d. e Q, et la qua-

s
: de chirurgie

: 010 ©

PERIODICAL PUBLICATIOI

The Medical Press and Circular. Established 1838
every Wednesday in London, Dublin, and Edinbur,
the oldest and most influential Medical Journals,
£1 1s. per annum, post free, in advance.

The Student’s Journal and Hospital Gazette. A Foi

teview of Medicine, Surgery, and the Collateral Sciences
only Paper that represents the whole body of Medieal Stu
Price 4d. ; 7s. 6d. per annum, prepaid,









(Ll

DEFINI?E PLAN OF OPERATION. —Define stages.

ENIVES. —Kinds : Lancet, Scalpel; Bistoury, Amputation.

Arrangement (previous to and during operation).
Modes of holding and of cutting,

Dangerous practlu&ﬁ to be avoided.

&pprecmtmn of the form of edge and point.

SGIBEDRS.—Fﬂrms and specla.‘L uses, : e

FORCEPS. —Dissecting ; toothed ; varieties in length, &o. ; clamping ;
cross-action, &e. :

E
IHUISIDNS —Dlrect “from left to right ; to and frr;rm, drc. ; indirect

on tense surfaces, over unmedlate nsl{&. special faults to be
.avoided ; subcutaneous. f

DIRECTOR. — -Itf[a,ter'ir.f;i,lé -::rf; and forms,

DISSECTIONS.—Free ; layer by layer ; on director.

PUNGTURES —With bistoury, trochar, grooved or perfurated needle.
SAWS. —Forms; pnnmple of use in all allke essential detalls of setting.

~OSTEOTOME GH[SEL AND GOUGE, &c —Uses ; qu&hty of metal
and edge ; -special applications,

LENTICULARS.—Modern forms. _
- BONE FORCEPS.— Forms : how to be used. :

LIG&TUEEE AND SUTURES. — Materials used ; Iuluupleq of selection.
Knots ; a,pplu,utmn to effect strangulation of tissues.:
.&ppllca,tlun to vessels, in mntlnmt} and when divided.
Methods of Levret, Gooch, Roderic, Ricord, Grafe, W ilde.
© Ecrasement Liniare, Lhassmcrnu
“Sutures, dry, continuous, mtmm]ptu] twisted, qu]lli.{] buttoned.
Bpecial varieties of interrupted in relation to MUCOUS, SErous, and
; cutaneons surfaces or their combinations. .
belenf,mn of materials ; rumie»; of closing. 5

"

NEEIILES —'[rlmel. N ];arrej By ]..1=5tnn s and its mmhhmﬂbmn% tebular.
NEEDLE HOLDERS.—Forms, ]

GGNTRQL OF ARTERIES. —Temporary ; hy unlllprEf-:éinn of main
vessel ;. tournequets, &e. ; HEsmarch ; forceps, &c.

Digital lnreaauie or compress. : ]
'

INSTRUMENTS FOR CONTROL UF ARTERIES. — Permanent, vital,
and mechanical. 1
Ligature, acupressure, torsion, compress, position {Lthndtlun ard
flexion), coagulants (styptics), constringents. -
Tenaculum, forceps, &e.



ARTERIOTOMY.—>Site and method.

~ VENESECTION.—Method.
. OONTROL OF VENOUS HEMORRHAGE. —Special methods to remove

impediments to venous return and facilitate it (venesection
and tracheotomy tests) ; lateral compress and ligature ; risks
of venous ligature, &ec.

Canalisation of veins ; operation on varices, &c.

CAUTERIES. —Actual, hot iron, platinum, gas, electric.

BANDAGES AND DRESSINGS. - Roller, antiseptic dressings (details
of).
Dislocation apparatus ; apparatus of Scultetus.

SPLINTS.—Splints for lower limb.

upper ,,
head and trunk.

ANZESTHESIA.—Local and general ; methods and means.
EXPLORATIONS OF WOUNDS, &c.—Probes ; bullet apparatus.
TENOTOMES. —In neck, in limbs.

INCISIONS FOR— Abscess (special appliances).

Removal of tumours—e.g., amputation of breast.
PLASTIC OPERATIONS.—Autoplasty ; modes ; heteroplasty.
AMPUTATIONS.—Amputations, by single incision.

(In continuity and in
contiguity)

» double incision (transverse, oblique).

s flap , Hey’s principles.
»» oval ; special applications.
Special amputations—of shoulder, arm, forearm, hand, digits.
of hip, thigh, leg, foot, and digits.

OSTEOTOMIES.

Use of the Saw in amputation, &ec.

»w  Osteotome, Gouge, Chisel, Drill.
Osteotomies ; forms in various bones.
Special resections—of jaws and of bones of head (trephine),

of shoulder,
., elbow,
,» Wrist

,s Carpus,

of hip.

» knee,

,, ankle.

,y tarsus.

,» metatarsus.



' LIGATURE OF ARTERIES AND OPERATIONS FOR ANEURISM. —

In continuity— principles of operations for aneurisms; Antyllus,
Hunter, Anel, Brasdov, Wardrop, Fearn.
pressure ; on special vessels ; carotids.
temporal, middle meningeal ; lingual, &ec.
abdominal aorta ; iliacs ; femoral ; gluteal ; pudic;
popliteal.
tibials ; of foot.
innominate ; subelavian ; axillary ; brachial ; radial
and ulnar ; palmar arch.
Methods of producing coagulation in aneurism, &c.
Treatment of secondary hazmorrhage.
Aneurismal varix and varicose aneurism ; venous nzvi, &c.

OPERATIONS ON NERVES.—Sections, resections, stretching, &c.

CATHETERISM. — Catheterism of urethra—(a) healthy ; (b) in cases of

obstruction.

In cases of stricture ; special instruments and methods.
= operations where urethra is impermeable.

For exploration of the urinary bladder.

For lithotomy, lithotrity, &e.

Operations on urinary and sexual organs ; male ; female.

Amputations ; for abscess, for fistula, for congenital defects.

OPERATIONS for hernia.

Trusses.

RECTAL CATHETERISM AND OPERATIONS ON INTESTINE.—
O’Beirne’s tube ; obstructions of rectum ; congenital defects.
Amussat’s operation ; Littre’s, and laparatomy generally.
Operations for heemorrhoids.

OPERATIONS ON (ESOPHAGUS AND PHARYNX.—Stomach pump
and bougie, and wsophagale forceps, &ec.
Pharyngotomy.

ON NASAL PASSAGES.
OPERATIONS ON STOMACH.—Gastrostomy, &c.

BRONCHOTOMY AND CATHETERISM OF LARYNX. —Laryngotomy;
laryngotracheotomy ; high tracheotomy, and low ; excision of
thyroid.
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