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Preface

Histology is the study of the tissues of the body and how these tissues are arranged to constitute
organs. The lab practice is essential for this course. Through the past few decades of Histology
teaching, we have developed a series of practical guides and histologic microphoto gallery for both
Chinese and foreign students. This bilingual manual for lab practice, which combines practical guide

and meirophotoes, though for the first publication, is based on the previous teaching materials.

This lab manual is designed to aid medical students in identifying the various components
of each tissue and organ correctly and quickly. It applies to the students majoring in clinical
medicine, preventive medicine, forensic medicine, dentistry, nursing, pharmacy, etc. Note: the
English part and Chinese part of this book are not always comparable, due to being illustrated
from different aspects and being written by different teachers. In addition, the serial number
of slices in this manual was originated from the histological slices prepared by the department of
Histology and Embryology, Tongji Medical College, Huazhong University of Science and Technology.

For the present manual, we wish to thank the students we have taught, who have
helped us in devising our teaching materials and improving our teaching methods. Especially,
we would like to give our thanks to our predecessors who produced the original materials
and have given us the benefit of their expertise in reading the drafts of this text and
suggesting ways we might improve it. Also we are grateful to Mr. Hong, the professor in the
English Department of our University for serving as consultant for the English part.

We hope this book will be useful in the students’ learning as a’ genuine laboratory manual
and will make the students’ lab practice going on smoothly and effectively. Feedback is always

welcome.
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Histological experimental method
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Fig.1-1 E{f5E Microscope

H$E eyepiece

. WIEEREHAEE nose piece

. #1§8 objective lens

#HiAE4 coarse focus

WiAREH fine focus

. WA stage

. & light source

. EEFIEESLEE iris diaphragm and
condenser lens

9. ¥ 2§ coaxial stage controls
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I. How to use a microscope to examine the slides

Step 1. Locate each part of your microscope according to the above image.

Step 2. Check the glass slides in the box and inform the teacher if there is any one
broken or missing.

Step 3. Procedure for examination of the slides using the microscope

A. Gently move the microscope towards you, keeping the distance of about 10 c¢m
between the rim of microscope base and your bench edge.

B. Turn on the power swiich, make sure that your light source is functioning, and
ensure that the lens nosepiece is rotated properly and the 10X objective lens is fixed.

C. Hold the slide up and examine it first with the naked eye to get an overview of the
tissue size, shape and placement on the slide.

D. Put the slide on the stage and fasten it with the stage clip.

E. Look at the stage from the side and turn the coarse focus knob so that the stage goes
upward. Move it as close as possible to the objective lens, without touching it!

F. Now, look through the eyepiece, meanwhile turn the coarse knob so that the stage
moves away from the objective lens. Continue until the image comes into focus. Then use
the fine knob for fine focusing.

G. Move the interesting image in the center of the field of view, then change to the

40X objective lens for further observation.

II. How to examine and understand microscopic images

Tips for examination:

1. Observe the section with naked eyes first for orientation and then at the lower
magnification, and increasingly higher magnifications.

2. Be familiar with the sampling site and staining method, which is helpful in
understanding the structure.

3. Electron micrograph available in the lab is valuable in connecting the morphology
with function of some cells and tissues.

Transition from 3D to 2D:

When viewing a histological sample or specimen, you have to bear in mind that the
tissue has been reduced from being three—dimensional to two—dimensional. You are no longer
viewing a full specimen or even the exterior of a specimen, but rather a sliver of tissue
taken from a specimen.

The following diagrams demonstrate various sectional shapes of a tissue sample cut
from different orientations.

Artifacts:

Be aware that each step of tissue preparation introduces artifacts by altering or
distorting the natural appearance of cells. Artifacts in slides may result from improper
fixation and dehydration, paraffin infiltration, and poor microtome sectioning.

1. Bubbles: The air is sucked in under the coverslip when the mounting media is too

ERES 412079045 )ik 003
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thin or dries off.

2. Black precipitates: Formalin—heme pigment forms when the formalin buffer is exhausted
and the tissue becomes acidic.

3. Ripples and wrinkles: They can be introduced during cutting and handling of sections
when the tissue section stretches unevenly around structures of differing consistencies.

4. Scratches and “chatter”: Scratches are caused by flaws or dirt on the cutting edge,
and appear as straight slashes or ragged tears across the specimen. “Chatter” is the visible
record of knife vibration. The process of slicing sometimes induces vibrations in the knife
edge, which then cause variations in thickness in the section. These appear as narrow parallel

bands, usually evenly spaced, across a tissue specimen.

Fig1-2 XBERZFME Fig.1-3 FESHAHESIREAREE Y & FHET E

sections of an egg sections of the radiate shaped cell clusters
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Fig1-4 SHEEREHMMEZMEE Figl-5 ERXVEMSHHE®E Figl1-6 FERESHNEFETE
sectional shapes of sectional shapes of sectional shapes of
arched tubular frame tubular organs bunched organs
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Epithelial tissue

ﬁ% )ﬂtq'] EF _t& Simple squamous epithelium

KB, R, R4E  Spread preparation of omentum, rabbit, silver staining

IEC 3y K ) 5 2 A PR e B T
UURARANSS i 8l T
FHIH G52 it Y- B 1) A 1 B 25
4k

(4 FEYEE) L Koo M il
J2, ISR R o g

(10 ¥ EE) b B2 A 5 AS K
e Z0IE, AR A0 Z 18] A7 Fr
(AR A OB LA

(40 FEHIBE) AL =[] 1Y i PR
BRI K H 2, SO M ETA
F14) i PR ek UKL 200 /N 1f 3 1 00 PR A%
BRI, HiEf ORAKREREYL) . Fig2-1 BERY LR simple squamous epithelium

In this preparation, the mesothelial lining of the peritoneal cavity has been stripped

from the underlying connective tissues and spread onto a slide thus permitting a surface
view of simple squamous epithelium.

Low and high power: Simple squamous epithelium (the mesothelium) is observed with
surface view. The intercellular substance has been stained with silver outlining the closely
interdigitating cell boundaries. The nuclei of the cells are centrally or eccentrically located,

which have been stained with the dye, hematoxylin.

EWES 1414, 005
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% E ﬁ EF __t & Simple squamous epithelium

/\B%, ¥  Small intestine, dog, H&E

Fig2-2 BERT LK simple squamous epithelium
1. [BE mesothelium
2. AWK endothelium

(4 Y& LRRISEE— T /NHREE, 5HAIX R 55— H /N I L B
B P B

(10 fF8E) eVl LA &4, HAERLLAMINE, J oz B i
WL, JLPBTEE R S G m RS, B2 P E R AR . TR AL | HESI
FrETERAL, 5 40 (B — g

(40 fEBE) 52 I F LB TET L, HC AR A A 8 102 sl B R PEG LA i 5
FRR WA R R A R AR, SO L g R LT

Naked eye: The wave-like violet band is the intestinal mucosa. The opg;osite margin is
the outer surface of the small intestine covered by the simple squamous epithelium, called
mesothelium.

Low and high power: The mesothelial lining cells are so flattened that they can only
be recognized by their nuclei which are basophilic and bulge into the lumen. The supporting
basement membrane is very thin and can not be seen in this micrograph. In the underlying
connective tissue, another type of simple squamous epithelium, called endothelium, can be

found to line some small blood vessels.



%EE%J:& Simple columnar epithelium

/BB, ¥ Small intestine, dog, H&E

(4 988 2R R, VI — s s, BIRS s i
A RMEIRGER I — e g, B, SR s R AR A

(10 M) bR 28 b 4 i T BB AL U2 B0 A AR b i, A0 A 2 KA T T
K, RZMOMMIRZ R EHI N )= ALEEAL R A R s 2 2, %
AbARZ (1 b B MR B . /DB IR S o S (R SO 0 2 R, i A
POARANNE . DeF AN HES A Z AR, He 40 PR LEE

(40 FEWIBE) /AR TEAEAR b B AW RS T AT — ARLLEMRIRES M , FREOIRG . FRtRA 1
B AN ZHES )2, AR ) A BRAT AT RE . HE, ATARHE AN M 2 K R sl
FHAR, FFHESA—HE, B aTHEWRZ b EOR i R R ER A AL (— i S, A IE
EOVRES R i ONRDIZ N RO DIVA T DRSOk 3t R S HESE L ORI it R G Ve 1 B 9T (P 5
AR b B AR o] WARR AN, FEAME AL s ISR, AAEA% AR R MO, A A IBITE sl
FRFE 2 X RPN A R I SR ) R e R e e i, B R BT 7E X 4 (AR
TR 5 AN S ISR DR A% AR, TR, (T AR

Naked eye: The violet band is the intestinal
mucosa.

Low power: Find out finger-like projections
(villi) on the mucosa side. The surface of villi
is covered by simple columnar epithelium,
in which tightly compacted nuclei can be seen
in one layer.

High power: Two kinds of cells are present
in this epithelium. Columnar cell has an oval
nucleus with its long axis paralleling to the
long axis of the cell. The luminal plasma
membranes of columnar cells are ofien arranged

into numerous, minute, finger-like projections

called microvilli which are too small to be
Fig.2-3 BEHKERK simple columnar epithelium

1. BEMK R simple columnar epithelium
2. gUik% striated border
3. #RiR4ERE goblet cell

columnar cells, goblet cell is irreg ularly 4. FRR4EBEA% nucleus of goblet cell
distributed and shows a vacuole feature with

resolved individually. But the microvilli
collectively give the appearance of a striated

border at the luminal surface. Between the

a dark nucleus below the vacuolar cytoplasm.

EWES %414 007
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N054 {EEE?*%E&J:& Pseudostratified ciliated columnar epithelium

5&, A Trachea, human, H&E

@ fEs) UEMDIEMALY N, REESENE, MiE CUERER) SRRz
FEHR .

(10 ) WU IEmUEE, B2 LF AR bR dn oAz 2 S RO R 2 . del
W0, VEPRZ A KBS IR TRAL, R 40 FE D BEMEE .

(40 fEPBE) bR ANMR A BRANG , Ui B i A S AR SURHE IR AL 22, BILFE. 218
FRPERIAI, M Eaifd, SR, XA FE AR, ToFEaleran; 40e S s
&, S22 FEAMERIRIZE . A BAMfal & A MR . RZNaEE LE, 1
D HAERE , AT A, HAb i an i 2 8oL RIBanif, MM Be, £ Tz
HE A ]2 WA E R /N L i, JER N, A AR . b R
MISERRE, FIRLLE, EAZOR, AmRABE.,

Naked eye: The inner surface is purple and lined with epithelium.

Low power: The term pseudostratified is derived from the appearance of this epithelium

in section which conveys the erroneous impression that there is more than one layer of cells.

This, however, is a true simple epithelium since all the cells rest on the basement

Fig2-4 BREELFEHIK_ERK pseudostratified ciliated columnar epithelium
1. BERFEFIK LR pseudostratified ciliated columnar epithelium
2. 1% cilia
3. FRR4ERE goblet cell
4. EfE basement membrane



