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PREFACE TO THE FIRST EDITION.

—————————i

THIS book has been prepared for the use of those
students and practitioners of medicine who, with a
limited amount of time at their disposal, wish to
acquaint themselves in a practical way with Normal
Histology. It is especially designed for those who
study the science in classes, with an instructor
in a laboratory ; but the technical procedures are
described with sufficient fulness for the needs of
those who are obliged to pursue the study by them-
selves.

The method adopted is to give a brief description
of the tissues and organs in appropriate sequence,
following each description with an account of the
way in which the structures described may be demon-
strated. The descriptions were written for the most
part at the microscrope table, with the prepara-
tions made by the methods recommended, under
the eye of the writer, so that it is believed that the
student will have no difficulty in verifying them.

Too much stress cannot be laid upon the neces-
sity of each student making outline sketches of all
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but the more complicated structures examined, and
for this provision has been made in the book. It is
not to be expected that epitomized descriptions of
structures as elaborate as are many of those with
which we have to deal in Human Histology, will be
in all cases perfectly clear and intelligible without
the aid of plates; but the specimens which the stu-
dent prepares, and the sketches from them which
he makes, will make good, it is hoped, the lack of
illustration in the text. Indeed, the more critical
examination which accurate sketching requires, as
well as the facility which this exercise cultivatgs,
will enlarge the achievements of such a course of
study beyond the acquirement of a knowledge of
this theme alone, so as to embrace a valuable train-
ing of the eye and hand.

This book is not designed to take the place of
more elaborate treatises on this subject; nor is it
written with the design of fostering the deplorably
widespread tendency among medical students to
be content with the barest smattering of those
branches which are not in the most evident manner
“ practical.” On the contrary, where time permits,
collateral reading and additional practical work are
most urgently recommended. But the necessity for
improvement in medical education, which is expres-
sing itself in the medical colleges of this country,
especially in the establishment of laboratories and
practical courses of instruction, is, unfortunately,
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not yet sufficiently deeply felt as to have led to the
general lengthening of the period of undergraduate
study ; so that very little time is usually at the dis-
posal of medical students for collateral reading, or
for the pursuit of elaborate practical investigations.
It is desirable, moreover, since the laboratory time
itself is usually limited, to occupy as little of it as
may be, in oral descriptions of tissues and methods.

It is these considerations which seem to justify the
addition of another to the long list of elementary
text-books.

There are many points in this, as in every develop-
ing science, which are still unsettled—opinion in re-
gard to them changing or being modified as new
facts and investigations are recorded. These have
been treated, for the most part, very briefly in the
text, it being left for the supplementary oral instruc-
tion to enlarge upon and explain them, as the light
thrown upon each by new researches may seem to
require.

In the simpler form of “ Notes on the Practical
Course in Normal Histology,” the substance of this
book has been in use for two years in the laboratory
of the Alumni Association of the College of Phy-
sicians and Surgeons, and it has been found that,
with some preliminary preparation of tissues by the
instructor, the subject essentially as presented here
can be embraced in a course of forty lessons of about
two hours each.












INTRODUCTION.
GENERAL TECHNIQUE.

ANIMAL tissues must-conform to certain physical
conditions before they can be subjected to a satis-
factory microscopical examination. Portions of
them subjected to study must be sufficiently thin
to allow the light to pass readily through them, and
transparent enough to permit the determination of
the form, character, and relations of their structural
elements. At the same time the refractive power
of the different elements should not be too nearly
alike, since upon differences in this respect, the
form and characters which microscopical objects
present to the eye are largely dependent; or, in
case they are so, the different elements must be
rendered visible by staining them with coloring
agents.

Certain tissues naturally undergo rapid changes
of structure after death; these are to be prevented
by the use of preservative agents. Some are too
soft to permit the preparation of thin sections, and
must be hardened ; others are too hard, and must be
softened. In some specimens one, in others another,
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2 NORMAL HISTOLOGY.

structural feature'is to be brought into prominence.
All of these indications in the histological technique
are to be met in such a way as to leave the struc-
tures under investigation in as natural a form as
possible. Finally, specimens suitably prepared for
examination are, in many cases, to be rendered per-
manent for future reference and study.

We will now consider briefly some of the methods
by which these indications may be fulfilled. Most
histological specimens are laid in some enclosing
fluid medium, on a glass plate and covered with a
thin slip of glass, before being brought upon the
microscope. One of the simplest methods of study-
ing tissues is to place them, when quite fresh and
after they are reduced to a condition of suitable
tenuity, on a slide with some fluid which alters their
physical condition but little or not at all, or at least
very slowly, and examine them at once. Such a
fluid is called an zndifferent fluid, and for most pur-
poses a dilute solution of common salt, one half to
three quarters per cent., answers very well.

The examination of fresh tissues is very important,
not only because it enables us to study the vital
phenomena in certain elements, but because we are
thus enabled by comparison to determine the
amount of change which tissues undergo when pre-
pared by more elaborate methods. Still it is in
many respects unsatisfactory. In the first place, it
is not always easy to procure fresh tissues for every
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observation, and even in an indifferent fluid, tissues
sooner or later undergo considerable alterations, so
that they cannot be permanently preserved. A
still more important deficiency in this method is the
lack of distinctness in structural details which it in-
volves. Most of the fresh animal tissues are nearly
transparent in thin pieces, and their structural ele-
ments have so nearly the same refractive power,
that we see through them, but do not see them; or,
if we do see them, it is not with that definiteness
which our purposes demand. Now these difficulties
are usually met by the use of agents which harden
and preserve the tissues and at the same time ren-
der the details of their structure visible, by changing
the refractive power of one or other of their ele-
ments; or, we employ certain coloring agents,
which, being taken up with different degrees of
avidity by different parts, assist in the recognition
of details by differencesin color; or, such agents are
used as both harden and stain at once; or, finally,
which is the most common method, we employ two
or more of the different classes of agents, one after
the other. We shall consider here only some of the
most common and useful of these agents

HARDENING AND PRESERVATIVE AGENTS.

Alcokol is one of the most valuable of these. It
causes a considerable shrinkage of most tissues, partly
by the withdrawal of water from them, and, like
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many of these fluids, precipitates certain of their
albuminoid constituents, thus diminishing their tran-
sparency. It is in general to be used at first in a
dilute form, 60 per cent. After 24 hours this is re-
placed by 8o per cent., and after another 24 hours by
strong go per cent. The tissue to be preserved in
alcohol, as in other hardening agents, should be small,
I or 2 cms. on a side, and the quantity of fluid should
be abundant, as much as a hundred-fold. Certain
structures are best preserved by plunging them at
once into strong alcohol.

Chromic Acid is used in aqueous solutions, the
strength varying from one sixth to one half per
cent. It is very slow in its action, requiring weeks
to accomplish its purpose. The fluid should be re-
newed at the end of the first, third, and fifth day.
After completion of the hardening, the specimen is
washed well in water, and preserved in alcohol.
After allowing the specimen to remain in the
chromic-acid fluid for two weeks, the hardening
may be completed in alcohol, after washing well in
water. A prolonged action of chromic acid renders
specimens brittle.

Flemmng’s Mixtures.—These give excellent re-
sults, especially for nuclear structures. The bits
of tissue should be very small, and the best results
are obtained when the fluids are allowed to act for a
short time—twelve to sixteen hours. At the end of
this time they are well washed in water and then
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hardened in alcohol. The composition of these
mixtures is as follows:

a. Osmic acid, 1 ¢ solution ot . . IO parts.
Chromic acid, 1 € solution . : . 25 parts.
Hydric acetate, 2 £ solution. : . & parts.
Water . . . . A . 60 parts. .

5. Chromic acid, 1 ¢ solution . : . 25 parts.
Hydric acetate, 2 § solution - . 5§ parts.
Water . : y - - : . 70 parts.

The second mixture gives the best results with
hamatoxylin staining.

Potassium Bichromate—This salt is used in a
two-per-cent. aqueous solution, or more generally
in the form of Miiller's fluid, the composition of
which is as follows:

Sodium sulphate . . 2 2 . I part. T
Potassium bichromate . G 2 to 2.5 parts. Fr~roriou
Water . ; 2 ; : D 100 parts.

Picric Acid.—This agent, while hardening, pre-
serves the structure of many tissues very perfectly,
and at the same time stains them yellow. It is usu-
ally necessary to complete the hardening with alco-
hol. For the decalcification of bone it is one of the
best of agents, although it acts very slowly. It is
used in saturated aqueous solution.

Osmic Acid.-—This substance has the power of
fixing and hardening the tissue elements in a nearly
normal form, and is one of the most valuable of this
class of agents. It gives tissues a gray or brown ap-
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pearance, and stains fat and certain allied substances
deep black. It is used in one-per-cent. aqueous
solution. The tissue should be quite fresh when
immersed in it, and, as a rule, should remain for
twenty-four hours. Specimens hardened in osmic
acid commonly become quite granular and dark
after a time.

Preservative fluids are sometimes brought into
more direct contact with the tissues, by injecting
them into the blood-vessels of the part before cut-
ting it in pieces; or they may be driven directly
into the interstices of the tissue, by means of a small
syringe with a sharp-pointed canula; this is €alled
interstitial injection.

Indications as to which of these agents are best
adapted for the preservation of different tissues, and
the more exact details of the methods of employing
them, will be given as we proceed with our practical
study. ‘

STAINING AGENTS.

Hematoxylin is one of the most generally useful
of the staining agents. It has the power of coloring
certain parts, as the nuclei of cells, deeply, while
other parts are stained much less, or not at all
The following is Delafield’s method of preparing the
solution: To 100 c. c. of a saturated, aqueous solu-
tion of ammonia alum, with an excess of alum
crystals, add 1 grm. of hamatoxylin (Merck’s is
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preferable, the crude extract will not answer), dis-
solved in 6 c¢. c. of strong alcohol. This at first
produces a light violet, or sometimes a dirty-red
color, but on exposure to the light, in an unstop-
pered bottle, the color deepens; after standing for
three or four days exposed to the air and light, the
solution is filtered, and 25 c. c. each of glycerin
and Hasting’s wood naphtha (pyroxylic spirit) are
added. The solution is now allowed to stand for a
day or two, and is then filtered again, and this filtra-
tion is repeated, after standing, until a dark sedi-
ment is no longer formed. The color is now usually
very deep, and the solution should be kept in a
tightly-stoppered bottle.

Such a solution is usually to be diluted with water
before using, the exact degree of dilution depending
upon the rapidity with which we wish the specimen
to be stained. As a rule, slow staining with a dilute
solution gives the best result, and is less likely to
cause shrinkage of the specimen. In staining, bits
of tissue are placed in a small dish of the solution,
so that they are bathed on all sides by it, and
allowed to remain until sufficiently colored. The
time required will depend on the strength of the
solution, and also, to a considerable degree, upon
the character and previous preparation of the tissue.
The excess of coloring fluid is to be thoroughly
washed out of the ‘specimen by water before further
manipulation. 7 !
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