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INTRODUCTION OF HISTOLOGY

1.1 XEEBHIE THE LIGHT MICROSCOPE (LM )

B iU T 2 LG 2 Bk A (Figd-1) -

ocular lens ————trinolular port

observation tube

revolving nosepiece

arm
objective lens
stage clips
stage coarse focus knob

fine focus knob
condenser
mechanical stage control
light source

Fig.1-1  Parts of the light microscope

1.1.1 #HiER4  Mechanical parts
B (base ) : PLT DAMEEMEIESS, SWEIE S D EIE .
BOR (arm) : BT%, $LFH.

BqYH (smge) . HICERANTG, FEPRA—FEL, Jegkrlaidizdl

- FELA
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FRAE ( stage clips ), LAREEARAS.

Bifd (observation tube ) : NBH LuGET A ARG, EEEEEN, FiniEHSE, Tk
Wi

8% (revolving nosepiece ) : (L THIfE Ty, @I, HIEA 2 ~ 4 P AFHOKATEL
HUEZT

5% (focus knob ) = PHTEERE, (EY{ZIEMWT. RT3 B 15%E ( coarse focus knob ) Al
ARIEATEE (fine focus knob ) , VTR AIATEREA, HRIETIH A9 1 I FEEU .

1.1.2 ¥4 Optical parts

H#E (ocularlens) : HHABEA 6 45, 8M5M 1045 (6x, 8x, 10x ) %,
WS (objective lens) : I TFHMEE T, —MA 4x . 10x, 40x F1100x %, 100x
i, WA A RAE H

P& A AT R = B BER RO $ > P B BOCR L

HHE (condenser) : (FBME T I, FHLMEA L BIER, HEREIIRA.
FoEin] IR LA TR R

Y (light source ) : JEMIAL % H . BB REA EE, RERERE FF A% /N

b

1.2 AZERRERERT X
THE METHODS OF USING A MICROSCOPE

L ATIFHLIEIT G, W PRI, BB ZIE, SR MUY ROE B AEHE
EUEFPOLEEE N IE

2. ¥ A ETEY G L, WkiEd B EngE, —RPBaitng, H—HFRTET
e, HEBFEE HAR RN k.

WEER, — M HMRAEEE (4x . 10x ) WEE. IRATEUERLEECR, WiREUh, #T
WA AL . RO A/ AESH, (RS TS, SERAES (40x ) W
8, (I E AT B AT AR LS B AR EAEFIOIE D, RS A8 ki 1 v B ol 2
FIOEE . WG — e FHARTE 58 AT RE . IRBEEEk (100 RAE) HA g4l
A AR, — oL FARAME R, (A BER B B SRR (— R F e
B ), WS SE e S BB AR, i T Rl Bk B B R vE T, FA
BBACH WP ARk

WREERRAE , UnBE| Y EEON, WY EEAREE e, Rk T Bk AN AL,
] AR 0 — P Rk, IR TR, DGR
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How to Use the Microscope
Microscopes allow you to view tiny objects, such as small insects, microbes or cells, which cannot
be observed with the naked eye. Magnifying the objects tens or hundreds times of the actual size, the

microscope makes it possiable for the researchers to study the microscopic universe.

Types of Microscopes

Light Microscope ( LM ) — the models found in most schools, use compound lenses to magnify
objects. The lenses bend or refract light to make the object beneath them appear closer. Common
magnifications: 40 x, 100 x , 400 x .

Scanning Electron Microscope ( SEM ) .— allow scientists to view a universe too small to be seen
with a light microscope. SEMs do not use light waves; they use electrons ( negatively charged electrical
particles ) to magnify objects up to two million times,

Transmission Electron Microscope ( TEM ) — also uses electrons, but instead of scanning the

surface ( as with SEM's ) electrons are passed through very thin specimens.

Parts of the Light Microscope

1. Eyepiece: containing ocular lens.

2. Revolving nosepiece: holding the low and high-power objective lenses, can be rotated to
change magnification. )

3. Objective lenses: magnification ranges from 4 x to 100 x .

4. Stage: supporting the slide being viewed.

5. Stage clips: holding the slide in place.

6. Light source: projects light upwards through the diaphragm, the specimen, and the lenses.

7. Arm: used to support the microscope when carried.

8. Coarse focus knob: moving the stage up and down for focusing.

9. Fine focus knob: moving the stage slightly in sharpen the image.

10. Condenser: directing light to pass the specimen.

11. Base: supporting the microscope.

12. Diaphragm: regulates the amount of light on the specimen.

Magnification
The light microscope has 4 magnifications: Scanning, low, high and oil lens. Each objective will

have written the magnification. In addition to this, the ocular lens ( eyepiece ) has a magnification.
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The total magnification is the ocular x objective

magnification " ocular lens total magnification
seanning 4x 10 x 40 x
low power 10 x 10 x 100 x
high power 40x - 10 x 400 x
oil lens 100 x 10 x 1000 x

Focusing Specimens

1. Place the microscope slide on the stage and fasten it with the stage clips.

2. Turn on the microscope light.

3. Always start with the scanning objective. Odds are, you will be able to see something on this
setting. Use the Coarse Knob to focus, image may be small at this magnification, but you won't be able
to find it on the higher powers without this first sl,f;p. Do not use stage clips, try moving the slide around
until you find something.

4. Once you've focused on Scanning, switch to Low Power. Use the Coarse Knob to refocus. Again,
if you haven't focused on this level, you will not be able to move to the next level.

5. Now switch to High Power. ( If you have a thick slide, or a slide without a cover, do NOT use
the high power objective ). At this point, ONLY use the Fine Adjustment Knob to focus specimens. Do
not allow the objective lens to touch the slide!

6. If the specimen is too light or too dark. try adjusting the diaphragm.

7. If you see a line in your viewing field, try twisting the eyepiece, the line should move. That's
because it's a pointer, and is useful for pointing out things to your lab partner or teacher.

8. Do not touch the glass part of the lenses with your fingers. Use only special lens paper to clean
the lenses.

9. When finished, raise the tube ( or lower the stage ), click the low power lens into position and
remove the slide.

10. Turn off the microscope light.

11. Always keep your microscope covered without being used.

Remember, microscopes are expensive scientific instruments. Handle them properly and

carefully and they will last for many years!
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Drawing Specimens

1. Use pencil = you can erase and shade areas.

2. All drawings should include clear and proper labels ( large enough to view details ). Drawings
should be labeled with the specimen name and magnification.

3. Labels should be written outside of the circle. The circle indicates the viewing field as seen
through the eyepiece, specimens should be drawn to scale—ie. if your specimen takes up the whole

viewing field, make sure your drawing reflects that.

Example:
#) cell/tissue/organ observed magnification
drawings
TalEnE nucleolus
/ /
/
cell membrane
scanning power low power high power
Troubleshooting

Occasionally you may have trouble in handling your microscope. Here are some common prnble;ms
and solutions.

1. Image is too dark!

Adjust the diaphragm, make sure the microscope light is on.

2. There's a spot in my viewing field, even when I move the slide, the spot still stays in the same place!

Your lens is dirty. Use lens paper, and only lens paper to carefully clean the objective and ocular
lens. The ocular lens can be removed to clean the inside.

3. I can't see anything under high power!

Remember the steps, if you can't focus under scanning and then low power, you won't be able to

focus on anything under high power.
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4. Only half of my viewing field is lit, it looks like there's a half~moon there!

You probably don't have your objective fully clicked into place.

1.3 HLAZHRA THE SPECIMENS OF HISTOLOGY

S S0 TR I M OIS, T AR A A B AN R,
— 25 TR ETT00 A B AE RS (B A . 1V AT A — T Y B, DY R
A (section) : FKERAM (FHOBRAMEL TR ) SEI RS E A/ NRAL, S, B
K. H BIA, eERE, SRJT B TR, B LR . AR
BB Rk AR B K%, QAR R dRAS . ARSI BLIT B AR AR . ol MAEY Frdias
LA MIREER F | G540 LRl H RV I8 5
| LIRARASH A AKE Chematoxylin, H) AL (eosin, E) PIFpYeRl gL ( fRiFF HE 42
) o FEXRRY EARAHT, MORERILFLE BN B L YR (o ORI AR YL T 5. It
S AT AR (o BT A -

AL AR, s . B, R SEb R, VIARM, BBy, B
FE—AE SOnm 54 - )
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EPITHELIAL TISSUE

21 #H=H#H OBJECTIVES

—

Understand the general features and classification of epithelial tissue.

)

Master the structural features and functions of varieties of covering epithelium.

3. Master the L.M structure, E.M structural features and functions of microvilli and cilia.

4. Understand the ultra—structure features and functions of varieties of intercellular conjunctions.
5. Master the position, L.M structure, ultra—structure and function of basement membrane.

6. Know the conception of glandular cells, glandular epithelium and glands, and the morphological

classification of exocrine glands.

22 #=KkZE CONTENTS OF OBSERVATION

.M. Specimens: simple squamous epithelium, simple cuboidal epithelium, simple columnar
epithelium, pseudostratified ciliated columnar epithelium, stratified squamous epithelium, transitional
epithelium.

Electron micrographs: tight junction, gap junction. intermediate junction, desmosome, cilia,

microvilli, hemidesmosome, basement membrane.

221 [EE Mesothelium

WLEEbRA N s 2R G F, BRI YL 6 (silver stain ) o 5 F AJ WSR2 F LA £
P (R ), AHSBARREE LASE SR ik i, 4B R AT (Fig2-1)

The observed specimen is the spreading preparation of mesentery treated with silver nitrate.

Under the microscope, mesothelium is simple squamous epithelium. The cells, shaped like scales, are
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best seen in a surface view and have irregular, serrated outlines that fit together like pieces of a jigsaw

puzzle. The nucleus is unclear ( Fig.2-1) .

i Fig.2-1 Spread preparation of mesentery.
o showing mesothelium ( superficial surface ) . Silver

stain. High magnification ’ UM% : nucleus

222 BERY¥LKE Simplesquamous epithelium

WEbRA N E IR, HE Beta. B E B AR ILiF ZBRIARE S, FR9EAME. B /M
I ERA R N A BT T L /N S P B R A A R T, SR
SRR, KB (Fig2-2) .

The observed specimen is the section of the kidney stained by hematoxylin and eosin ( HE
stain ) . There are many spherical structures, called as renal corpuscle, which consist of glomerular
capillaries and Bowman's capsule. The outer layer of Bowman's capsule, the parietal layer, consists of
simple squamous epithelium. The cells -s.hape like scale. One nucleus is in the widest part of each cell,

a local bulge protrudes into the capsular space ( Fig.2-2 ) .

Fig.2-2 Section of kidney. HE stain. High
magnification —9 B2 E Rz simple

squamous epithelium
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22.3 MWK Endothelium

WA AT YR, HE B, HAR AT ME (Fig2-3) MEPIRMIME ( Fig2—4)
155 EE AT L S B, OB SR R

The observed specimen is the section of the kidney, HE stain, in which longitudinal
plane ( Fig.2-3 ) and transverse plane ( Fig.2-4 ) of blood vessels are found. Flattened endothelium

lines the vascular wall. One nucleus is a local bulge protrudes into vessel lumen.

squamous epithelium == &1 2 57 J5 |-
L ﬁ simple cuboidal epithelium. HE stain.

+ High magnification

224 BRENHERE Simple cuboidal epithelium

_ WMERACNED R, HE e, SR AR ERE R, AT ?Jr’ﬂ)lﬁ (Fig.2-3)
FIREYI (Fig2-4) o BRI ERAMEOMETRTE, HEPISE, d0faE R EREERE . M
ZMEE, (TP (Fig2-3, 2-4) .

Fig.2—4 Section of kidney. =i [ J :
endothelium == 512 7 F 7. simple
squamous epithelium , BES L
f: simple cuboidal epithelium. HE stain.
High magnification
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The observed specimen is the section of the kidney, HE stain. Under the microscope. there are
many different size lumens which are longitudinal plane, oblique plane ( Fig.2-3 ) and transverse
plane ( Fig.2—4 ) of section. Simple cuboidal epithelium consists of one layer of cells whose height

roughly equals their width. Lateral cell borders are distinct and each cell has a round, central

nucleus ( Fig.2-3, 2-4) .

225 BEHWKER Simple columnar epithelium

WMENRAZ —HIREEY) ., HE 4 (Fig2-5) . efRIRmE A EA SR —m, A
ARRER N, AT A — 2 RS E AR R OTIE, A FRANTE, A
EWEETE, TR, IR E. WERAZ /Mgt R, HE §6 (Fig2-6) .
/NEFI R EAER b EE RAHRRAIM (columnar cell ) ZHAE, HIRIERT IARRZAML ( goblet cell )

One of the observed specimens is the section of gallbladder, HE stain. ( Fig.2-5) . The inner
surface of gallbladder is lined with the simple columnar epithelium. The vertical section of the epithelium
is formed of one layer of rectangle cells. Lateral cell borders are not distinet and the ovoid nucleus of
cell is basally placed. The lumen of small intestine ( Fig.2-6 ) is also lined with the simple columnar

epithelium. Besides columnar cell, there are goblet cells in the simple columnar epithelium of inner lining

of small intestine.

Fig2-5 Section of gall bladder. (D ¥ JZ #E R
a7 simple columnar epithelium @ 4 45 W
d 2. connective tissue. HE stain. High magnification

Fig.2-6 Section of small intestine. O HE H
AR EFZ . simple columnar epithelium 245454
#1. connective tissue ‘H:«U\i’ﬂ]}]@, columnar
cell  /\FRIRZHME: goblet cell. HE stain. High

magnification
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226 BEESFEHRLE Pseudostratified ciliated columnar epithelium

WENRA Y . HE Qe fh, JedR®) U8 1w a b B oy, B al WL 1 B 40 i
Z B FRRA T, (HARYEA0 M A B AR SR AR, R4 s S DU A28 S AR 40
i ( ciliated columnar cell ) . PR 4 M ( goblet cell ) | #2IE 41 il ( fusiform cell ) FiHE JE 40
g (tapercell) (Fig.2-7) .

The observed specimen is the section of trachea, HE stain. The surface of the trachea is
pseudostratified ciliated columnar epithelium. In this type of epithelium, lateral cell borders cannot
be distincted. According to the different shapes and the places of nucleus, the epithelial cells are

classified into four types, namely ciliated columnar cell, goblet cell, fusiform cell and taper cell.

o Fig.2—7 Section of trachea. D B & B
2 B H R b K. pseudostratified ciliated
columnar epithelium QZ54F 4141 connective
tissue \H E: cili ' g EHERA
Sl itl: ciliated columnar cell A\ #F AR 40

227 FBUMEERTFELE Nonkeratinized stratified squamous epithelium

WENRA N EE Y, HE e, SeRBI A Eme LR, B F T i b B A HE R
ZZE, MHPTEEAR—. i LB L ) L EE, w] WANF JUZE B 284 s A ] Y 48
JZ : BEICE A —ZRERER (short column ) 8057 J7TE (cuboidal ) ZHME, HEFHEFF, Al FRA
W, BREDE, R HEABUZZE (polygon ) 4, AMAMRIERE, MERE, (T
b s FEm LR EUERIC AR, M BrERR T, REREE, TRk 5
AT T P BUZ R FAEMI L A, SHRIEAIMLE A 0 B, M OVERR MR, MO e
REGREE . FERIREN A, FRRESRZHS W ERE (Fig2-8) .

The observed specimen is the section of esophagus, HE stain. The inner surface of esophagus is
lined with nonkeratinized stratified skuamous epithelium, which is characterized by numerous cell layers
that are different in size and shape. From the basement to outermost layer of the epithelium, several visible
cell layers are different in morphology and characteristics. Cuboidal or low columnar basal cells are
located at the base of the stratified epithelium. The border of cells is not distinet, and the cells with deep—
dyed big nucleolus are regularly arranged. Cells in the intermediate layers of the epithelium are polygonal,

with round central nuclei and more visible cell eytoplasm and membranes. Above the intermediate layers



