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Chapter 1 Introduction to Histology

— HAFHARAE

L% (histology ) S AIFFE ANMRGUANZE A S I BE G R — T TRE . TR SS K 46 A8 S Gl A
RETH BT LS A 2540, 0 AOBE T AT DG W BB A P, 1 e BB, £ D77 1 B T A 25 A TR RO B 45 4
FEH W BB A5 R TR PR L B 405 ) sl T2 4

LA ARG 5 Fh 4 21 (tissue) M2 E ( organ ) T Zm 45 48 . ZH 28 | 440 B A 4 i A 3t T
(extracellular matrix ) 5, % BREEAE AT BEAS [F]5d # R LA R SEA AL LU0 Jy pa i, B | He 4140 4 45
A WAL HL . RS HA & B RS M ReRr A0, 4 M2 LA S5 4 AT RE i)
ARG UM AR KR B MBS . AERBRA ZRMAFIES 4511
A, AT 2R IIREN 2 ENTE SR N B AR MG AE  LAERFILIA R A= arTh 2, df R Ah S
FH A A 7= A R AR B A A7 A AR BSOS A 21 280 BB — 5 114 BE B8 0y R 1 8, 45 R 3 T AR A
—E MR/ FIE RS JFHATREE M IhaE. MRS E h A RS FRh S S E, W H D
1% s R JC K28 6 PRSPk &8 8, Qe e HORAR S5 . i —Se 25 Fg FI ) EAH DG 19 28 B H I R 48
(system) , 5¢ GEZE A A FRIG 2, NP R 58 IR RS BHEA RS LA RS

— . BAFHMARFIEMBEAK

HAUFRY AR AT Ty i 0k R B UIAROC , IRt 1 i 212 A R 8 T H i A A & 7
iR R X T TERFR AT . HE BRI 2 v Ry S ARee Abse s i o r
W AR,

(—) TBAEEBHEZA

DG OB EA Z0) Fy S dec i I . H VRN A8 B AN B HEAE 10 BB T %L, i 45 1
REMCEOE L A E UL R R U ) B Ay 12, SR IO 8 K L Ul Fge
SOLYR . e, R H IS ) BN A e ZH 2R R R | £ T E R [ (0 ZH 2 D) 1 T [
S UUHE , USRS A S50 . SRS HIRERE ik, W A& ] A e a3 A — o i
AL 2 B ) A ML microtome ) $F H VAL 5 ~ 10 wm BULLLD) W5 T8 3E A b FRA 85Ul ik
( paraffin sectioning) Wl At A AR b T UL B, DA A R U (BLEE ) 906
AN IR PRV RS SR A M 5 0T DL B TR T8 R B RR B s A &5 4 20 2 S 2 4 v R
TEARB R bR b 5 15 R 2 S B 2 SURE 1 R I TE 2R R RO

Qe H 0B AR GO 2548 2 AN R @9 3 68, . fes 9 3 6877 102 95 AKE (hematoxylin) il
PHEL (eosin) YL (8, (AT FR HE Je i) o JRART 2 Bt St fof 200 1 A2 R0 40 D J3 o ) A2 1o 5 1 1 400 T 4%
SN DTS RR M Gk, {200 i S5 RN A0 B A0 i JB v (9 B 2 1 B A O 2T 6 X B R SR RS
548 (1Y PR A RE BRCE ( basophilia ) 5 &F AP R 3 H1 9 09 FR R 08 R ME (acidophilia ) 5 X 88 PE 3% 0 FRR PR 34
KRR ERANSE B9 FR 4 HHAE (neutrophilia) (B 1-1) o 535k, 58254 QAL R 200 D 114 40 1L S5 9 0K, >4
FH AT S 0 0 g G 8 MRS 5, B 5 e ( metachromasia) . Y FH AR e (oo, A7 2640



B—F HRFHER

ZNLEFR O] PR A0 I A R AR T B R B, B SR AR (argentaffin) | A7 2L 20 21N ALK IR ) A fiE
WA FROM R PE (argrophilia) (18] 1-2)

E1-1 BRBUEAESR &) E1-2 HEEHRERACETRNRALE( ) (BHE)

Z) BRAZEME
PG IS (fluorescence microscope ) LA LN SRR AR N AHZ N Y
PP BT ECE DO YR K 2t 9 i U IS FH T WL 41 i Fn 4 2L ) &% Bl [ &9 68 5, nT LA
WLEE P DR SF DO YRR IC A AN ZHZ S5 . DO {l 7 B HURR 9 ' & (fluorescein -
isothio — cyanate , FITC) | ﬂm fE. N BE ( propidium iodide ,P1) 4,6 25 -2 — Z LMk (4,6 - diamidino -
2 — phenylindole , DAPI) %% ( [4] 1-3)

1-3 REXAXEHEEGR(SE)
AL FITC bric PTI98 6 DAPIL brid i9PTik

). F 23! , FH 2% 5 3058 ( phase contrast microscope ) 11 H T W SR &1 1% 55 v 176 40 it )

ffn’r’AJ A28 % 0, 1) T 40 M I (02 W 1 | LA 38 20 1) IG5 B TLT- AL T) | 003K 3 D' 27 Wb TR B M T 0

JL MARZEAE A 22 0 GUEE R T3 200 M P 25 Rt R X 7 A R AS TR T S5 RRL7 22 ) e Ay Tty 2 331 (9
W25 ) NI ISR XT 45 i 25 A W . X S Rl B B IR e e 8 5 | liﬁ.%ﬁﬂ‘l #Y G,

FRAE]E AH 22 1 3 BE (inverted phase contrast microscope ) , 1] W% 4= < 7E 55 5 L () B 9 306 40 Bl

WP 1-4)  JFEATER A /><4<f%' PAICSRIG A A S8 5 0 Rz 8 AT A

’ O 1 4 3 AR R 1 GBS (laster scanning confocal micro-

scope , LSCM) , 7 20 22 80 AFACHINT il nL 2N Y —Fh i CBURE & Zp R B AE 24 . B, 7

e MRF AT EE BE b BOR B2 s 0 ORI R BB & RS oL R ENRIRH
il R YL 1L RGEBAILIEMR 734 R G000 A8 53 2H 1, 38 AT SMEFR TN 25 2 (0 8 s 25 A1 HEAH 3%

% . LSCM J& PLBOCHGE o 480 85 AR B B Bk P 85, B AL S5 X RE S AR RIR BE SE AT 14, resad e



G S fe Bon B L, R R B 4% 3% 3] 15
PLER 7 B R G, A R AT — 4R 5 — 4 71
Prab3 . LSCM Rk 135 38 Ot~ i fUBE AN fig Xt
2 8 ZE 2 P BB AT o R ) g PR A, SE R T
ot 2 A AR AR R A S AR, AT ARSI 15
2H 2 sl 20 O P Tk 40 45 4 B AR AR | 20 B Y A2 1
¥ooh W A8 Ak | Bl S 1 DL ) TR s O LA
THONCRT 240 L K G e AR R AT DR 0 BT B A o
B, S BV 240 L RN 31 KO R 454 S5 D RERIESY

(=) BEFEMBEEA
1.4 HEAMEZEH/NBRERBS B 4 HL - i 8% ( electron microscope ,EM) 7 A |
wmpnE B E BAEERE( hiE) AR B R | & 20 40 30 AR & BHAY— T8

AR 5OeEML, s i AU AT WL,
Me@EEREEMOL T ER(BOLR WEAMBR) KARE AW F R THOC5R E. L8 0B
FR 0.2 pm, FORAFEZ R 1000 15 ﬂﬁEﬁ'fﬁﬂ'Jﬁ}iﬁ?j{lO 2 nm, A ECRILTAERL+ 0 6%, I L B
XA%@J?H]B@E’JEW?H]?**’J.ﬁ“\ﬁﬁt g, BRI N E S B AR AR

L ESTHEIAR ﬁﬁ'f@%t(tlammission electron microscope , TEM ) J& i i #1 - # % 5F () By - o %5
ﬁi)uﬁ’l‘iuuiz LRSI EZOLR AR, SOk 2 QB B BARE A b i TR
T RE SRS BORE A B R BE LU L 100 nm AED, — M 50 ~ 80 nm, FREHU) F . FE S 55 0 E
B R 5l B R A A B AR L AR B (AR L 1 mm? ) | R T ( glutaraldehyde ) Al
AR (osmic acid) KUK [E 2, B /K A AR B34, FH AR 3 U1 #L (ultramicrotome ) Y1 B8R 38 U1 F- (ultrathin
section ) #& MG T4 M _F ; B EE AR 5l ( uranium acetate ) FIAEE L HY (lead citrate ) 55 85 4> J@ L 6171 1~
&, BB FUESE TR, R T AT B 0945 1008 FRE S5 F . A0 M PN 1 4 R AR DR 3 62 PR v 1
ZWHRES B D B RN TOCR b SR RS 1 EUR PR T % & (electron — dense ) ; L Z IR EL
A FRE T8 FE K (electron — lucent) ([ 1-5) .

2. FRHLEEAR 493 HL B ( scanning elec-
tron microscope , SEM ) = 22 H F WL 82 4 g | 4 41
MErE R, FaERGREA =47
IR A AL E FES . HaPEE Re ~
10 nm, ZHZ 2 REFNERER 5128 | I 7K il
AR R A HG 3R T R R R
FL BT R A R A B F R (LT R ) fERE
T R R o 2 T AR 0 Ok AR I
ar B B LG 5 XA POE R ERAR . B
) PR T, S AR (18] 1-6)

(M) ALz E5@pprsiiAR

HAUE (histochemistry ) 541 L1 ( cytochemistry ) £ A S I A7 1800 15 41 20 4 i P S i 7
Kl o AR AR RN, TE R R IE A BT TE W), T e B sl i B B X A7 e o e M 208
AT

LoBEE N R e Y R 205 el (A 200 ik R i R — A7 S SV ( periodic acid — Schiff
reaction) , fi] FK PAS Fz v . H R . ﬂﬁmﬂam ﬁ”gii\.pﬁ Ak 2o i O R R S
TREEE O T REEE AL Schiff IRGR) LB RR A ELES A TE AN TOK B LA TTNE  RLL B AT AE

E1-5 XREMREREHNARRSRER



F—% HARFER

AL B2 22 Bl FBE 3R I A AE 3R . SRR  RBREETR fF4E M SN MY REn]
W PR N, BEERL ([ 1-7)

E1-6 SERMBHEGERRE B 1-7 PAS RN EBRAR/NGH

KEHIIEFWTE ENRARFBERD( ) (BH)

2. fE A WoR ik B AR K A AT A B BN ) S A AR R R A RS TR A B
=), H AR 1) i 0 %) TR A R T K 1) e Bl 0 1 A A i S5 9 58 . AN R B A AN [R) B 7= T
o N, RRTERERRREAE ALY B — HIMBERR AN KA AR BERRAR SRR LA P’ AR BERRAR , AR R & |
HL OB R RR BN ITLUE , AT AE LB LSS, G0 i I8 Ak B 5 B AR S R, T R (B B AL R DT00E , ]
fEICHT P LS

3. MR WoRik  HAHN HFBEREE % . -
HYI R . L 0 e B ik  on PSR vE gLl
(anzpFh 10 2501 28 B) e fa, fdifig 28 (HE Dy 26
fig) S AR B R B 6 (1 1-8) o 7 Al AR
[ 7 Y €, B 1y 2 s AEL gl mT ok D 4 fb Bk s
R AT S BUR A

4. B hbokik 7R DNA % F R KR X
I/ ( Feulgen reaction ) : Yl i 28 W 6 R 4b B fif
DNA 7K fift B HE R 55 , 4k M ] Schiff 177 1277 4b
PSR L@ R ), R 7R DNA AN
RNA A VRS — R4 T S . Y Sk o 5 44 i
BN DNA 456 B iEsf JRE T 5% LU MERA R RNA 4568 24106,

(f) REAQUZEERRAEIAZER

RIS SHUARRE S PSS & 053 0 C AR Ic B RS EDUR, S 20 i N B 5 SR 45
G K ZH AL A b BTSSR 2 ISR ) A A A A — R EOR | PR 4 2116 % (immu-
nohistochemistry ) S5 2 A Ak 27 ( immunocytochemistry ) FA, X R S, BURE . 2R
S B EA U 508 A B P i 5 R R SR B BRSO TE A S — R sl 4, T A o 7 A R
USRS UA (SRR E R . PR SR EW A & B ORI hUiR . RIARICHU A b B A
(LHED) 7 G R A0 ) |, BUUAKs 5 AR BT 5 4 & 1E i T e MR AR P T T A 1 A D
KBS BT A AE S 0 A S M A 2 e 68 Y A Oy i 4 BBk B 431, B IR HUIR B
P S S SN P BPTIR S G R TR R AR T (B U S B R BB A I — AP BT (1 1-9) ;
[ 455 AP IC R S PR (55— B0 | Tk A R oIl 45 50 —Puik  JF X - fThnic . Je @t i

BE1-8 BRERBLAUFRE( ) (FHBNRE,FHE)

© 5



60 tE 4 R #*

K UASE — AR bR IC 95 U BRFRAS | WNZH 2L sl 40 B vh A R BT AF AR, U 230 ATt + 55— 4t
R + ARiC B —HUARE S B RO (F 1-10) . Ho S R SURYE &, BHai Iz, donl ks
AP, B RERS 22 B AR &Y A AR o S RE (1 1-11) B PEBE R Al FI 2O R 55
PCEPRICHUAL AL &, JF T 2% W 5 %S, FR 508 6 4 M2 1k 27 R (immunofluorescent cyto-
chemistry technique) (& 1-3) . HIFA 4 (colloidal gold) BREE 155 bric PUIALL BEbR A S5, 0] LATE HL B
FEE BRI L B A R (immunoelectron microscopy )

ASERRILHUA B.EGbR LA (O3 S FTRE AR LN

B1-9 RRAR/UFERZ
“ag .

bR
TR/ N
F—hik
il RN PR

E1-10 ®REAHRANFEEE B1-11 fERALALFEREREE Bax
PRIELRAE( | ) (BE)

(77) BALZZAR

JFEA 2538 A (in situ hybridization) B R 7> T 225 LA AR . H AT AP H A T 12 Mo FH T K0
FEdh R SE 9L D BE(DNA) 80 (R R SR /KPR BE DR AT P8 (mRNA ) o A7 2% 58 FY Jt F S AR A
S H AN FH— B ORI B T 81, 28 5 bR, il B0 A R E brC B RR IR BE, S S AL N
fFMAY DNA F Bl # mRNA #E172228 . IR bR Y000 s, W AEGEE i B8 T L1 0 B AR 1 £
TER AR e A 2. O B R (WP H S PP M C P AF) Sl B B AR AL B 5 W
2, Q AERU R (Wi & YR POLER BREASE) 2R H UL BORE R S

(£) HEIMEFREAR

(RAMNE SR (in vitro culture ) I TAFSTANME AL AE D270, i s 58 | o0 4k AR iz 8) |
Gyl FlESE A AT DU T B fb2E DL R AE IR AR Y e AT st e (B 1-4) . B, £
I FH AU 8 BT T 725 73 25 RN 2 A 2 2 e ) S 240 A o) s P 4 B AR, R e A 42 o 1 % 3 R i
Febit, 2 W RE AR K B K PR AL 37 . B R SR PR E B A IR TR R (pH) (B35
JE.0, .CO, CEFRMSr (h EIEMR iR 5) % RSP IS 3, 8 R B ) B 37 00 40 AR 5
{RH5 3% (primary culture ) 5 F5 20 M3 5 51— i (19 B0 FEA% Q4R 22 5% 37 19 41 R A% 18 5% 3% (subculture ) .



SR SIS 7 100 A 4 LR, P40 L 2R (cell Line ) 5 FH &40 0 5 A8 sl S 240 i 5% 75 113 0740 &l o 400 60, % 2400 i
(cell strain) , X SE4H il 2R sl 40 Mk AT & T A A RAT | nT BRI &2 05 BE 7305

FH AR 85 375 AR AR S MERE LA L Sk 8 B 1 AR PR S T2 (tissue engineering) . 4141 T
R EEA R . QUi AR AR 215 88 55 3R U7 i, sl o T A M AR A b i S ARy O ik
PAF KA A FP T A ML (seed cell) ;@ N R FEIEFERR AR IR EN TERMAVE S TREY, St
JFE AT 4 8 1 55 KRS A7, il 38 A — 8 T A RN 2 (M) 254 Y — 4k S 28 ) - b 1 40 B P L 7 3¢
B F FEVRANEE IR SR AR N ; @) Fh 7 4 M A 138858, 40 30 200 J A/ I T, S 48 ek 3% 9 AR fide W AL, AT
ERA —E MR H LA T . H AT, 40 TR R R s © 23549 103l , 3 0 T K

(/\) HRMMBAHN TR K

Hl, &F e S AR Z TR EFAME, EEALLFILFR .

Lo SRR AT R R EEEE T, LA R B4 R R B R R, oT LATE
e T AT A I REAS h A2 R A T 5 AT

20 AL R BT R (image analysis ) |, BPJE 28531 8 K ( morphometry ) |, J& i FH A= f 4t it
P TR GEZH VRN A M AT AR AN A O I AR 2 I Ty v, eh A ST AR S R ) A 5 SRR R R 2
(stereology) . PR AT A H R8T 12 B0 FIEASTHERFZE . 8 08U A ol B8 H 3 i SR o 78 W
ARSI RIS SR R L& /IR R 45 4 4 B3 €0 R v (K 5 sS85 ) | R o o it b 4R 75
25 R A 550408 4y Jo 3 i A X 4580

3o U AY PR (flow cytometry ) J2& —F A i 3 28 AE BEHCAR & AT LUK 5L~ 240 g ik
1A A AR 4 AR M ) PR S B S |, T R AT A () 40 AR 30 LG4 RN A B Y DNA  RNA 3R
RS HIT, T EL A0 BT B ) 3 S R R I 20 B BRI S A AT, A A A Y o e A L M Y T A
5 R G S R A A0 L ) S PR BV, SRS AT OO G e slbR i, A T Y 20 i YD e A
f UG HRS 43 B IX B0 40 A 7 A6 AR [R) 05 5 5 78 S s Bk e, 43 5ol s AT HSEHL I A7, (R]BF id
AR T R AR R AE L, i RIS A R A b AR [ 2 AU 4T i A A DR

= BRFSHIENE I

(—) IREMERELES

G5 SIS M —E B D REF VIR I Y, Ao 22 40 i A7 40 1 A% 28 n] LUK B A9 1% 3 vh sl ; L
A EORATVEDRERV AL , R B B0 IR B, LU ARAT W) | Q0 W 240 A BRI A 55 s LR Bl S
30 PR Y A D 20 B PR ) A S e B o PN R T K Y s AR S AR G T A A
A . BIRALUE L )RS T AL F AN RE = A RE 7 & 09, HA B ARNK & A RESS N
52 DGR, SCRT TR PR AICACH S A A5 H

(Z) BFEIRSKENES

AV IR — [ 1L B BT S F B VR A M AN B RE | 1T 2 75 52 46 vhod i b OB e | 7y
Br LB SRR LT . FEICRRIRZ AT, B ) e A LR IR A 18 SR A R MER e 4k
PRI RR L | E PR A SR A A 6, 2 o AR L ()T | v LA g e ) L 14 e

(=) BIMESIIANXE

HED (5 ~6 wm) 7S 1Y 2H 2 A0 M 75 5 — I 20 1) F- T 45 449 , 1) — 240 Ja D) g BROAA B[] £ AS [i)
LA T REAS[A] , [R]— 2544 DR R DD T AN [ o 52 BN W] 6 PR, 2 AR R T 00 200 ., 7 530 D) i FEE
EHEHAR, 73 I T RERR AT 22 BURE AL TR, VAR D) R U155 B AR RIEE . It ey~
A 24 S, 3 T SR 20 A, AR i L 54 b R B 3l 2578 AR, AR [ V70 T ) — 4 54 v iy
G LRSS AT FLE PR AR AR SS /g H g (181 1-12)



80 LB #H R #

@ @

E1-12 ALGEEHNSTRYIEXEREE

(M) ERHEFESFIKI

B Bt B T8ty , KA TR, 22 B —FOR i 97 8l L2z iﬁiﬂ‘%\% AR,
SRR - ATR T Oy %Tﬁi’?tﬂﬁl‘ﬁaé’]%jﬁl’i FE27 2T b TR R LG VAR SS | T AT R B
R IIEE, A0 BB SR IS RIRCR

SUMMARY

Histology is the study of the tissues of the body and of how these tissues are arranged to constitute or-
gans. There are four types of fundamental tissues in the human body: epithelial tissue, connective tissue,
muscular tissue, and nervous tissue. Tissues are made of cells and extracellular matrix. Most organs are
formed by an orderly combination of several tissues, except the central nervous system,which is formed almost
solely by nervous tissue. The precise combination of these tissues allows the functioning of each organ and of
the organism as a whole.

The most common procedure used in the study of tissues is the preparation of histologic sections that can
be studied with the aid of the light microscope. The histologic section is the most commonly stained by the
combination of hematoxylin and eosin( HE). Hematoxylin stains the cell nucleus and other acidic structures
(such as RNA —rich portions of the cytoplasm and the matrix of hyaline cartilage ) blue. In contrast, eosin
stains the cytoplasm and collagen pink. Tissue components that stain more readily with basic dyes are termed
basophilic ;those with an affinity for acid dyes are termed acidophilic. More detailed interpretation of the
body structure rests with electron microscopy because of its great magnification and high resol-ytion. Electron
microscopy is divided into transmission and scanning electron microscopes.

The terms histochemistry and cytochemistry are used mainly to indicate methods for localizing different
substances in tissues and cells. For example ,the periodic acid - Schiff( PAS) reaction is a method to poly-
saccharides and glycoproteins. Lipids are best revealed with dyes that are soluble in lipids. DNA can be i-
dentified and quantified in cell nuclei using the Feulgen reaction, which produces a red color in DNA. Sever-
al procedures are used to obtain this type of information, most of them based on specific chemical reactions or
on high — affinity interactions between macromolecules. These methods usually produce insoluble colored or
electron — dense compounds that enable the localization of specific substances by means of light or electron
microscopy. Immunocytochemistry is a method using labeled antibodies have proved most useful in identif-
ying and localizing specific proteins,based on a highly specific interaction between an antigen and its anti-

body. There are direct method of immunocytochemistry and indirect method of immunocytochemistry. In situ



