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KEY POINTS

@ Tissues and organs

; @ Paraffin sectioning and H&.E staining

g @ Light and electron microscopy

@ Histochemistry and immunohistochemistry
@ In situ hybridization

@ Cell culture and tissue engineering £
@ Methods of learning histology

OUTLINE

Histology is a branch of biomedical science, which is the study of the tissues in the body and of :
! how these tissues are arranged to constitute organs. Tissues are made of cells and extracellular '
matrix. There are four basic tissue types in the body: epithelial tissue, connective tissue, muscular

tissue and nervous tissue. An organ is made up of several different types of tissues that perform a
special function.

The small size of cells and matrix components makes histology dependent on the use of micro-
scopes. The most common method used in the study of tissues by light microscopy is the preparation |
of paraffin sections mainly including fixation, embedding and sectioning. Sections are then routinely
stained with dyes of hematoxylin and eosin (H&E staining). Tissue components that stain more
readily with basic dyes are termed basophilic; those with an affinity for acid dyes are termed acido-
philic. More detailed interpretation of the body structure rests with electron microscopy, both the
transmission and scanning electron microscopy, because of its great magnification and high resolu-
tion.

§ Histochemistry is methods to detect chemical substances in cells and tissues in situ. For exam- {
ple, the periodic acid-Schiff (PAS) reaction is a method to demonstrate polysaccharides. Most of ‘
! these methods are based on specific chemical reactions. They usually produce insoluble colored or
; electron-dense products that enable the localization of specific substances by means of light or electron
{ microscopy. There are both direct and indirect methods for antigen localization by immunohistochem-
istry, based on specific antigen-antibody reactions tagged by a visible label. Several variations of
immunohistochemical methods, such as the PAP method and ABC method, have been developed that
possess both high specificity and sensitivity. Through in situ hybridization specific DNA sequences |
(such as genes) or gene expression, through the presence of mRNA can be localized in tissue sec- !
tions, smears, or chromosomes of squashed mitotic cells,

Cell culture permits direct analysis of cell behavior. Living cells are grown in chemically defined
synthetic media to which serum, nutrients, growth factors are frequently added. Tissue engineering
! is a novel, developing technology combined cell culture with material science. The tissue engineered
skin and cartilage, among others, have achieved a great success and been used for tissue repair of
patients with a severe burn and articular joint diseases, respectively.
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5 FE 1 B 40 it 24 0 B A 4R 4% Fluorescence
micrograph of cultured kidney cells
DNA ZH 0, RNA SARLLE; I e fs e ; mifk
DNA emits yellow light and RNA appears reddish orange.

Fig. 1-1

Acridine orange stain. High magnification

AR IR IG » FEDOE B b B A5 5 IR A J5 W
g2, BT HFIREE S, A B E i ghs A
i il S D) (50~80nm) , I FIHE 4 JR £k 4n A i
FRETFIRE RGN SF e, WE SR POLHE, BT
WHUNAS 2, & B 9O65 LR T/, BR RS, FR
HL 2 B R s I PR T IR
2. FA#AEEEAR (scanning electron microscopy)

FAE A A T LS 4 M, 4SRN 5 B 2 1T 17 ST A
TRARZERE . BN R [ E  BK TG
% THT WS 608 T )22 ik R 6 J S, 1l s 8 R 1 4
HL T RAERE R TR 22 3 B8 Bl 4 4 (A i 3R
4 BB ST BT R R, IR FES
PRI A CIE » el R, FEDEE B B R, B
Wt » B A LA

(=) BLR1LEHTK Histochemistry

L A ARSI FI A2 SONE ) B 2 BN, 5%
BB 2 SN, 56 i LR 00 2 28 0 40 M P 4 2 B 43 I
HEFT 5 L A E B R . A SU40 M P R 2K L g
NG SN N 1 E SRS VA=W A VA 3 )
T BUA 0, S 8 7 ) s H, - BUR ) N e B
BEHEFT SR .

1. —i&2R 424K % (classical histochemistry)

(1) £ 8 (polysaccharides) ; & 3 il ig-7y 5%
(periodic acid Schiff, PAS) Jz i 78 228, F il iR
Re— TR A A, DR 2> 7 P i & R R AR
LR s Ja B P S A R L 8 AR R b £1) 45

& IR L RN =Y . ZRERREE Y
£ PAS OV FHYE.

(2) JRZipids) : % TR FHRRL WAL OB %
WS YR et (AR . o nT A4 AL
o 1 S, I R R JIEL ik T D SR AL R I
AT R R A,

(3) ¥k (nucleic acids) : DNA 7] f§ Feulgen &
MR . FIRRERERAL Y] . DNA sK i, 4TIt
AL 5 LA g 2 (R] 1 3 P, BRI, 1 S
T FARFEFH TG B L0 6 SR ™= 4 3 ] i -
RAT T Ye o [a] i i 78 DNA FI RNA, H 4% 5 4i i %
) DNA 256 2k, IR T 5% XM BN
RNA 5844,

(4) 32 (enzymes) : 4fi ffd A B RS EL 2, T
Kt R VR S S S R R A . B
A AR B HEAS S B < A6 3 24 PR TR RE A pHL AR A
T B AR S YK A A5 S T R
L= 5 SR T PR AR 00 4 2R 2% S I 7 ) AE R A7 AE
ARSI ANV A B0 110 i F, 085 110 S I ¢
P TEC BB B T WK (Fig. 1-2),

RE O R R, 5 L
b ‘\: Gy
Fhe: ¥ s ¢
” #

Fig. 1-2  MEHLUMEFAR KB B 2o iR
BRI 1
SRR T SNE 7™ S ) I 5 475 Sk 7 4 A 222 B
SN 5 A
Enzyme histochemistry showing acid. phosphatase activity in
neurons of the rat supraoptic neucleus, Granular products of
enzyme reaction are located in perinuclear cytoplasm. Arrows

show nuclei with negative reaction, High magnification

2. BB HELAKZE (immunohistochemistry) 4
FEL LM R AR Sy 2 IS8, B A AT AR iE
FRRE S T -0 AR S, 6 0 2 2 40 i v 22 Bk
HEFFTUR Y B —Fh R . X R0y 24 5
SR BBURBE T . T SRR SR Y AT, 1 R
Tk 22 IR alc a1 A R SR LR B BT Akt
b, W ARSI ORI S RO R
(fluorescent isothiocyanate, FITC) 1348 {k i (perox-
idase) A4 3% (biotin) e (colloidal gold) %,

FEH A R, e A 2 B R o BB
[ (Fig. 1-3) . FEE I, RRR PR A 45 5

EALAE



P

PR CUFREE — o4&, primary antibody) #4573 » F
EAMICPR 5 B bR AR LUAS I o i R 45
R IR A R SR  (H R A 2 . FE M)k,
SB—HUEARARIC s A — PR AE R I G g 55 —3h
Yy, il BT — PR AR, B SE — A (secondary

A fiJi Antigen O M Bioton

:< Hilk Antibody X CEFIFE Avidin

O Fric4) Label
2 i

antibody) , FARICEH —PUA . e, Tk LASE —
PUARIBRIC B S — TR A BEARAR , 75 TR AFLE 1
PTG B2 — Pih-ARic S8 —hik &9, ik
FURRIZ IR H A TR HEE Ik R 5 A i sk
R AU

R 34:?
A

ABC complex
A 3

’ A,
PAP complex
] /IH\ l
AN AW AN Y
Bk I 7% PAPY%; ABCY%

Direct method Indirect method

PAP method

ABC method

Fig. 1-3 4 LU 24 i LA JFL 3 Principles of immunohistochemistry
1~ 3 7R M

The reaction sequence is indicated by 1—3

P B — o [ 4 12 2 3 SR AL W - 3o R
W (peroxidase-antiperoxidase method, PAP
£ (Fig. 1-3), HGURHEAR® . 76 PAP kb, 55 —
VORI — PR B AFRE (BT 6 4 PAP H44).
Bea ot K ASS— LA 55 —Hidk i PAP H &4
SEEARAS B LA H,O,- 8 I K i (DAB) 55
AL S 8, BTG AR AR T B R Sy . 3 4R
R FIHAEPI R (biotin) 5 3 4 % (avidin) i 75 3 #1
J1FESL T S R UG SR A R R -t A
KA Wik (avidin-boitin-peroxidase complex meth-
od, ABC ) (Fig. 1-3,Fig. 1-4) ,

i
: ”.
5 i "',z

B T

Fig. 1-4 Syl b7 /I B HH i 8 55 s e i 1
AT FH 7 #f 42 5 Immunohistochemistry showing
tyrosine hydroxylase-positive neurons in the mouse
midbrain substantia nigra
ABC % ; h A%
ABC method. Medium magnification

PO OIS IO DT CIOIDIDIOITI TSI OISO DeS oS0 Se>e e Gae e,

AVIDIN-BIOTIN-PEROXIDASE

COMPLEX METHOD
Avidin, a glycoprotein from egg white,
¢ has a very high affinity for biotin; one mole-
; cule can bind four biotin molecules. Biotin
also labels antibodies and peroxidase, and avi-
din may be labeled with fluorescent, enzyme,
or colloidal gold. A technique using a pre- :
formed avidin-biotin complex (ABC) has been
developed. In this ABC method the first layer
is the primary antibody, the second layer is }
biotinylated secondary antibody, and the third :
layer is an avidin-biotin complex, the avidin :
having been reacted with biotinylated peroxi-
dase in such proportion that three of the bio-
tin-binding sites are taken up by biotinylated
peroxidase, leaving one site per molecule free
to react with the biotin on the second layer
antibody. A large amount of label is thus
localized over the original antigenic site to

increase the sensitivity.
9

Ve secscec

T R
Sy

SIOEEOE T oS ST DA DD e e e N

v ———

B e e N wpe

IO IDID IO 1D e s ece

Un 2R PR BB A BRI T 8 Ak, U T 7 L T 4G
UL 20 I ) L R I 4o IR 4 LA AR 8 i vl T
B, EANE 5454 (Fig. 1-5),

3. [RALZ33 H B2 Gin situ hybridization
R JEUE 2% 38 S — i 7 41 41 4
B AT I RZ IR 53 T 2 S8 4 AR, I AR 5% 3 R 72
et i b0 58 0L, 5 4 A0 50 2 11 R B9 mRNA 78

histochemistry)



Fig. 1-5 H 8 M 24k 2#14 Electron micrograph
of immunohistochemistry
JBAA G bR C AR AR T o e 2 PR 5 P T P 5
PA 17 4 BSURE (i k)
The colloidal gold-labeled antibody method showing gold
particles (arrows) in a tyrosine hydroxylase-positive axon

of the baboon hypothalamus

MO A R 3 HLRURRRE Ry R MR . SR 2% RE
) D AR R 3 B b U, — SRR Y 1 2
N EREE RO AT R BE R TR AT S A
it il 2 B AR AR A P A DNA Fr BeaimRNA
HATAAE , SR JG s bRic ) (Fig. 1-6) . # FI I EREH
A DNA #5F  RNA $REFFSERZH RRIRET s % FIAR
YA FITC, b 2K AW R B M R
TH.®S 4, WURFFRZIR & BARMK , 7T e fEdnAs b
AT B A B 5% S (polymerase chain reaction,
PCR) a}(j¥i % 5% PCR ¢4 , SR )5 FREAT RAL 2852

Fig. 1-6  JRi 2438 5514 Photomicrograph of in
situ hybridization
iR AR IO 8 1 C(PKO)RL SEAZ I BRIRET , /R K
B Eh 4t M40 Y PKCBL mRNA ; %
Digoxigenin-labeled oligodeoxynucleotide probe for protein
kinase C (PKC) 81 showing PKC g1 mRNA in pyramidal

cells of the rat hippocampus. Medium magnification

4. BEE FEH L % (lectin histochemistry)
230 e 2 T P R TR 5 0 M 1 TR L A L R
MR SR G, X LOEE AN RBT PAS SO X 1 T
BEGE R (lectin) 21 44k 27 AT S0 b 568 1) 1 5 {07 3 2
WisE, BEER R EEREFHEYMFREAR, A

[ 5 2 0 T L BRAE 1\ 2 AP BEAR R A T S5 A
PR RS & . RLTIDEE R, ST K BEAE R 5
e R AARIT L S hn A L iR S PR RS 6
FEHDOE MBS BR R BERE R, A A PRICBE
S F T APBEE R PRI R AU E AR B
SETEREE EBEER.

(P0) METERE AR Autoradiography

TS R AR S o B 5 T 4 M X A A R
G H M C PP ST 48) ISR A MRS Rk
IRZA RSN RRIRS . S MO R R AR IE Y
VIR A S IR N 1L S P AE TS — e Bl R
Wbt SR IFE D) A B ¥ A BOLFLI B
KR 40 A RS A A 3R 7 A Y S il L MR R
o B FROR R, BR)E. 2 BE . ER.
SYLJEAE AU T MBS HURL B 3 A R R . AT
JHI® H i i e o W A 5 F 55 DNA 3 1l S L3 3

(R) DIRBFARSERTIE Cell

culture and tissue engineering

T PR 200 B AL R RN 0 AT AE A A X 2R R
Brgea k. HET, RERS B A4k 2 21 b 5 o 4 g
HEATEE TR BN A S TR R Ccell culture) . 4 I 5%
FRT B s S, B SRR B A S A A A K
HERY R A KEF.pH. B & .0, il CO, ¥
BE RS . 224K S0 B % T P 40 AR 4 , R 4
Z (cell line) ; JF 4 Jifd i A 5 5. 40 3% 77t £ i b 40
JH s FRAUMIAR Ceell strain) , 1 L6 41 Jid 28 5 40 it A mT
BFWAN K BIVRAE B o] B & 5, AT S5
KGRI 40 MO A 22 A AR (Fig. 1-7) . 4ififd
FEFRARANOURT B SS9 17 R inAE K k.
AR TE ST REAE Mk, 38 T B 5% 45 R EL B 7 2
R AEKET 259 Y RS SRR 4 R .

L
\ }
| {

L

Fig. 1-7  £537 K BV #E R 78 T T4 Cultured
rat bone marrow mesenchymal stem cells

i

High magnification
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CELL CULTURE

Cell culture is used to examine living
cells. In preparing cultures, cells are usually
dispersed mechanically or by previous treat-
ment with enzymes, such as trypsin or colla-
genase. Once isolated, the cells are cultivated :
in the media, either in a suspension or spread !
out on a culture plate to which they can adhere }
as a single layer of cells. The use of extracel-

lular matrix components such as collagens and
laminin and the addition of hormones and g
growth factors greatly increase the survival of
cells in vitro. Cell culture has been used for |
the study of the metabolism of normal and
cancerous cells, for the study of parasites that
grow only within cells, and for determination
of human karyotypes (the number and mor-
phology of an individual’s chromosomes) and
In addition,
- cell culture is central to contemporary tech-

diagnosis of genetic disorders.

niques of molecular biology and recombination
DNA technology.

ZH 41 T F% (tissue engineering) 2 FH 4 i 5% 35 A
FERSMERI M DR H A R 2 B EEAR, AT
FERIEA T 2 D i B R AR LY, S i B
FFP UM AN T AR AEILE S TREY
(IR IR TR AN TR FLIRD B K SR 11 240 JHd 4/ 35 I
7y CANB R RIEF LR () , il 857 — e T AR 123 ) 45
P B = 4 S48 5 B Fh 1 40 M b AE 21 S 48 b ZE A4
BRI B AR DY 5 40 1 A 4 3 0, IS 087 40 b 4 e
HNIEJT , T B AT — 5 45 # 0 2 6 114 20 2 58 2%
" ATHLBE (Fig. 1-8), HE.EHET L
N LGB B, a0 B2 R 30 B UBE £
2SS AU A, P A ST R R R
EARAF A I F T IR .

(7X) LBLAFIZBIRAYEE AR Quentitative

techniques of tissues and cells

BEE A AR E R WIR A, & FhE R H 25
JZ MR FARLUE TS . BN, B B et
BETT s A Fh ) 5 43 S i B9 2 36 R 05y S
ATAE BT T X A PR b B Ak 2 ) R AT
. A THEAR (morphometry) iz ¥ F1 %5 1
DR Xt 2H SR I AT R = T A )

L/ g S|

Cartilage defect

Fig. 1-8 B4 TR HFEA J73: Basic procedures of cartilage tissue engineering
A FRBUKCHE B M8 BEFRICE M5 C. 45 3228 5 . 4B A0 RN A T S 2 . 54 - 8
B AR A AL AL

A. Obtaining cartilage; B. Isolating and cultivating cartilage cells; C. Preparing scaffold; D. Seeding

cartilage cells in scaffold; E. Implanting the cell-scaffold complex into a site of cartilage defect

G o =2 ST AR G54 IR BT 58 SRR 2 (stere-
ology). HHI ) ¥Z i 1% 43 H7 4 (image analy-
zen) ATIE SRR IT . HU0 o e - P4 o 45
SN RTE W28 BE R b AR B &R 1 K/
B K BE R ), T S o 1 b 3 75 45 I A
SR WA B AR AR AR A K S, B 4 4 4
PR RE A IO R 5

HHIA (flow cytometry) J2 3 4F HE ST 9 40
J 5 SR RE F A, 13 9 X 40 e X (flow cytome-

ter) X B 240 4 A7 PR s i 5, T E AT 40
39145 it AR 40 A F) EEIRIAR L P9 DNA RNA Z 141
9 5 TS » I E 40 SIE T A 4 6 2 ik, 25 4
WSF I X BB . TR SB35
ATICTACBARIC SR 5 ol 240 Y e 30 5 %
AR WO IR A 3T X A 40 7= 2 R T B 9 00
155 FFREAE S v Bk o, 53 B A S WL I [
Sf SR TR WS TEAE - o B AT RS2 A0 R A vp R
(128 75 40 0 )7 S B
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Methods of Learning Histology

—

PR — VB EEEMUR. AR
BORB A L L1 1 PR 2 W S8 AL & e O 5
HABARFRIAL BB FUFA R, PR AR
EHERT TN A I 2 R s T 1 BN N N )
TEH A3 6 B R, 2 G A T 2 A 3 2 S5 A
P 2 A PR A PR URFR . FELL LU 192 > B
R LT ILAN a5,

1. BT 53 7SHMEEA (establishing con-
HAY
FLR IR B 27 B J2 25 2R 40 i £ St — i) 220 ) 7
TS5 AE) 5 [ — 248 i R IO B[] £ AR [] L85 449 AT REAS
[7] , [)— 235 4y DR Y70 T £ AS ] o ] 52 AN [ 7 AR
Tt 2 AL R T 20 S ool JEUURL 4 22 /0 #0143 A
ANTE], MR DI AABHI I RIEARA ], 27 ) i) 22
ATHIREE , 36 T L4k, AR Bk i 1k 1 45 4 vh 2k B
AR , AR DD THT A9 — 2 2540 vhl 52 18
SEARGEHE , 3X A A R L IE B A A PR N IR Y Al
45K

2. FEEM 5 I8ERIBE & (paying attention to
linkage between structure and function) AR —
G S I REAIGE— 1, AT A 45 K AR A FEAH B 9 2
AE » AT ] S REAL 0 8 A 45 F FEAl . 0P 25 4 i
A A BT AR A5 IO 5 Ak I R AR R A A A A
AR B D BB A8 FE R s FLELAT B A W D BB )
AN, ARG A R I AR, LU AL Y. B
R AR SETE 450 0 (B AN BB s f 3k 2R 2
AE » B T34 0 27 ) D4R , SCA] TR A B FE A2 41
IS5 o

cepts of three-dimension and dynamics)

3. EM it E LB 4% & (attaching impor-
tance to combination of theory and practice) #ZH%R
210 S B PEAR R  BEOR 2 A RBAE AR T IR BIPLIA
M EBEALREE . B2, 5% HLUERIE R F
o, EEMELR IR, AR AP M H L) F .
HLBE IR & Fh Z AR SR, S IRFE L S AL 3
T, DUsER XS EE AR A B 5012 . i B S
5SRO SE A, B WL (] {8, 43 T [v) 4880 A1 gk D i)
BREST .

4. HEMEI,

study through hard-working and skills)

R & 5 S R (promoting

) R—
FRRT D7 8. PR, B IZ 0 T 55 | B 4 Bl BT )
Kt HBAZIEERC, MAHRREES A CK
PTG S EREFRET L RE
FERRUEBCR, I8 B45, 8- 036, 42904 0t
— SRR SCEE A TSR X HOTE PO S R L Xof U ]
FAPIIE ] FI B3k . SXAEA BB A% 8,
FHFLSE B RAF A9~ T RER

QUESTIONS FOR REVIEW

1. What is the H&E staining? Explain basophilia, acidophil-
ia, neutrophilia, metachromasia, argentaffin and argyro-
philia.

2. What are differences between the light and electron micros-
copy?

3. Understand the principles of histochemistry, immunohisto-
chemistry and in situ hybridization, and their use in the
histological research.

4. How does a histologist study the living cells and tissues?

(REA)
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EPITHELIAL TISSUE

KEY POINTS i
@ Characteristics of epithelium :
@ Types of epithelium
@ Classification of covering epithelium
@ Specific structures in epithelium
@ Glandular epithelium and glands

e e PRI

S eec

! OUTLINE

Epithelium consists of cells that are closely applied to each other with very little intercellular sub- 3
stance. The cells that make up an epithelium have distinct polarity. They exhibit functionally distinct
surface domains, namely, a free surface and a basal surface. Blood vessels do not penetrate the base-
; ment membrane to enter the epithelial layers. Epithelial tissues have the following principal func-
{ tions: protection, absorption, secretion, and excretion, etc.

Epithelium is classified according to the arrangement and shape of its cells. Epithelium which is g
only one cell deep is called simple; epithelium which is more than one cell deep is called stratified. On ?
the basis of cell shape epithelium is designated as squamous, cuboidal, or columnar, thus by joining ?
these descriptive terms, we may describe an epithelium as simple squamous, as stratified squamous,
or stratified cuboidal, etc.

PRPNRS

DD s e

See eSS0

e

Epithelia are customarily classified according to their structure and function into two main types: |

covering epithelium and glandular epithelium. Covering epithelia are tissues whose cells are organized |
in membranous layers that cover the external surface or line the cavities of the body. In two loca-
tions, epithelium has special names, endothelium and mesothelium. Endothelium lines the inner sur- {
face of the heart, blood vessels, and lymphatic vessels. Mesothelium lines the serous membranes of :
{ the body, namely, the pleura, the pericardium and the peritoneum.
Two special categories of epithelium are pseudostratified and transitional. Pseudo-stratified epi-
: thelium has the appearance of being stratified. Some of the cells do not reach the free surface; howev-
. er, all rest on the basement membrane. Thus, it is actually a simple epithelium. Transitional epithe-
lium is a name applied to the epithelium lining the pelvis of the kidney, the ureters, the urinary blad-
der, and part of the urethra. It is a stratified epithelium that has rather specific morpholofic charac-
teristics and functionally accommodates well to distension.

et CaTe e e el

The free surface of epithelial cells may contain cilia, stereocilia, or microvilli according to the
function of the cells. Cilia enable the cells to move mucus or other materials along the surface. Stere-
ocilia are special surface modifications that are found in the ductus epididymis and the ductus defer-
ens. Microvilli are found on the surface of cells that engage in absorptive activity. :

There are four types of cell junctions between epithelial cells, including tight junction, interme- !
diate junction, desmosome and gap junction. The structure consisting of at least two types of cell
junction is the junctional complex.

Separating the epithelium from the underlying connective tissue is a basement membrane, When }
the basement membrane is examined with the electron microscope, it is found to consist of a thin
amorphous layer, designated the basal lamina, and a thicker layer containing delicate reticular fibers, !
; designated the reticular lamina. The basal lamina is immediately subjacent to the epithelium and the
reticular lamina faces the underlying connective tissue, The plasma membrane infolding on the basal i
T = ! surface of the epithelial cell results in an increased area of plasma membrane which allows the harbo- ;
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! ring of greater numbers of membrane-associated proteins such as those employed in cellular respira- ;

basal lamina.

mones.

“‘h >

According to the way the secretory products leave the cell, glands may be classified as exocrine

gland or endocrine gland. Exocrine glands have a secretory portion and the gland ducts. This connec-

-~ tion takes the form of tubular ducts lined with epithelial cells through which the glandular secretions
pass to reach the surface. Endocrine glands are ductless, and their secretions are picked up and trans-

{ ported to their site of action by the bloodstream. The products of endocrine gland are called hor- o

tion or photosynthesis. In the contact zone between an epithelial cell and the basal lamina, hemi- |
desmosomes are found to take the shape of half the desmosome where they provide adhesion to the !

e DD S DD SIS SIS ST S $D 6K

b Bz 2040 (epithelial tissue) X FR_F 7 Cepitheli-
um) , f % 4 HE S B b B 4 i 0 2 B AR G R)
(intercellular substance) 20 ., & &7 40 M A % 1t
(polarity) , B THH [f] B 44 3 T v 2 1 4 B M A —
T » PR 125 T 5 55 FCAE X 18— IR, R b B IS T . i
T -5 VG TR 7E T 285 45 0 0 2 BB J 1D R A W 1 1) 22
Fto b B AN 1] i % T, b R A
KEBTCILAE » Fir T 765 T 4K 58 45 4l 20 209 1Y 1L 7 42
Bt EFRY A RS & R E AR . b
KHANA FERBREM AR, I8, B
HATEAA G E R E PRI, W8 R
B EARAR B R R A A T I 4% B 1 N R 1T, B
AR R o3 WA A HEME S . IR B R R 4
BRI EEE RSy, BA P IhRE. 53 4h, RNk A
BRI bR, T b R LB B R b A,

—. W E Lk

Covering Epithelium

BOBE b B AR A A 240 D P )2 H80F 240 g (ke
JEAMD LS AT M 4. AL — )2 i g 2
S o B2 b B s A 2 BB LA A 2 R
POAE)Z bR, OB b B i) 3 SR 4 A
Tab:2-1s

Tab, 2-1 Common types of covering epithe lium

in human body

I : ¢ )

R R R LR PALBZ < 0 JUE L 555 0 34
LA P

[68 52 < i JE L L i o0

- AR

ot it o0 i 5 /) 2 BE
JRAEAE

B /N L FHR g vt 46
ENZRILE 3l
JeE T

A CRESE

P - B IR AR B

RS B
HZR B

B ZEFBAAR 1
HZ bR H)ERF LR

Tl

KA. 0. & E R

IS 3 45 e T
HEHAR B IR I 5 5 L 53 P PRIE 45
613 A2 B R R A
T 0 5 i i

(—) EERY¥ LR Simple squamous

epithelium

B e - b B AR AN — )2 T 40 2 AR
M b Bz R E AR 4 2 A BB 8 2l . i %
SRR, A B R W i A s A% R BTE A T 40 g
vk, MEEEUITE A . 40 0 9 AR A A
AbmE IR (Fig. 2-1) o Fef WAECoJUE | I 8 9 B4 48 e 1
F-BL 2 i °F-_b B FR N B (endothelium) , Hiz 29 1 )
1 A T MR L 3 3l (Fig. 2-2) 5 40 A 72 R JiE
R R O, 3 T #19 BL )22 i S b 2 R (] B2 (meso-
thelium) , i) B2 34 43306 /0 4t 5 W, 2 1T Y e 6 o . A
FIF R RS B s 50 .

(Z) BEIH LR Simple cuboidal

epithelium

BZENT 7 b B — )2 3 RS 7 T £ 240 i 2 AR
(Fig. 2-3) . MRS, B4 2 AN ML 8 M
s N B VI &, 4252 5, B Ed. 4
AT B /INE S FEOBR R 8 L R0 X 5, 3 1 e 254k

(=) EEHIR ERR Simple columnar

epithelium

FUEAER bR i — R AR A0 M L. A
ESE R IR VAVEY A& 42D Y € Y= RoI TPUE -
A AR, A R o 0L F 40 M 0T 6 i 358 Lk
B2 5 A0 A Bl P 4T (Fig. 2-4) . FEAMMTEH .
1  REHE IV A, S 48 Y 090 TR 5 LA 430
W S RE . TR 8 Y B2 AR B R 4N 2 ] e
A VFZ R (goblet cell) , BT oL iR RS
PR EFR AR 12 52 = A T 5 [ 2 (30, of




