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"/KEY POINTS \

® Tissues and organs ‘
® Paraffin sectioning and HE staining

® Light microscopy and electron microscopy

® Histochemistry and immunohistochemistry

® In situ hybridization

Cell culture and tissue engineering

. ARFHPRABTNEN

ZH A (histology) B FEHUAGRAN S5 #4 e HAH
KINBEAIRESE . TS —FE7E B BE (microscope)
TAREEMTE S5 . BIEEH EF BHEE (|
FROGEE) Al . 0UB% (TRITFRELBE), I LA, S n 454
WO CE MR BE A5 . B as M R B
8K (micrometer, wm) 3 B 5 B BE 45 44 KR L
25K (ultrastructure), % FA94K (nanometer ,nm) 3 i
. 10m=10" um=10" m,

HA % FEH TR S Fh A L (tissue) X
H ¥4 s 28 B (organ). 2H 2 Hy 40 Fifd A0 40 it o 3
Jii (extracellular matrix) ¥4 A, 40 M2 LA K 45+
MINRESRAL, R AR E 50 R hRER . A
i &1 B T B4 B AE A TR B . 40 I A 4 g ok
BRI A AT REBOR F H A A K07, R H
R B EARAMEC RS BEAMIEEMH
(7] AR 1L 400 B A LA B 2570 AN 565 B4 40 L A/ 35 o+
AR, FEHEMAINEE, AMRRHL R 58 B
HA GEAEHE AL PP H L PR IEAKR
XEEH B —EMN T XA VA SRR, & F

W HERRA —E MR/ NRTE RS JFPATRRER
hak. #vERPRAKRWERE, RS EEHSEE,
s B BEBESE i K R FRSE R MERRE L 0
FFELVE S, —SEgsH biESE sl RE FAH SR 2R
BHMARS (system), 52 B LEH A HIE 5, InfEER
AL HURGE N WRGR EHRRF

HAFRAEYESEWN—DEES L FERF
BRI R , L2 1) R 25t R W 78 5 BB AL &
&, BARAHL WM R ELIRAD TR, 5411
HEYFE WA S0 FEY S A R
RIEFEHRFRZ B E, MERHE, B, 4
Py BE i —SL R T IR, N4 A R 1) 5 40
A b - B R = o s 0B E B RN
B R HA SR ENEA AR TREH
BEES HEHAFABINXR., 8% —
[TE A E A IERUR, A 2, PR\ R4
M FEAR, A BETE MR R A I B |, 2
IR, 2HERAKMIESEE . BLRAENRT
MBI IE G54 , A RE 5 4 B AR A I I 5 A 3
TR AR, A A A e S H A 2
FERHURFE A RIURAR

= ARFOMRTTIENZA

P R P 5 LB S 7 o (3 A O,
Z BEBABUE BT TR I kAR 2 B
AR TSR AT, I R A A 4 T 418
RS EREA

(=) BB B BALRAR BB & F %

KEBERSIEEE KL, AR B
B8 (RIFROLHE) T, FTLL, Bl & MLk 5t

1 oe—



AR Y) R AL FI R EEA T ¥, E A
L P SR,

H e, BEh s AR, IR EE . 2
5 [ 22 7] (fixative) [E1 22 , (ZH 2 A9 2R 1 BT
B s UiE , UR B RFFHANIEAEN. RAE,
435 2B 2R [ I A R OK
B, O A AL, R — e RE R S B
Y] /L (microtome) ¥ HAJ L 5~10 pm JEHIZHLA
YIH , #A Y] B (paraffin section), AT {#i 241
PR v U, YR AR U R L B2 R A (frozen
section), AR AF R H T (FL4588) & ME. LA, &
W LV AR B A A R TR T3 B AR
B 5 B B A 5 Al 2 2R B 7R A U e, Sl R 2R
P6 b U b5 B N SR A S R BR
Bh .

gy a1 B B2 (A (] R G0 5 4 G A [
gife, EFUE. A8 R HANRETER
7 A XE (hematoxylin) Fl f £1 (eosin) 4% 8. 3%, &) FX
HE Je a3k . TR ARG ok SRk, {4 Fifd A2 F0 4
B H AW A S R A T e U 8 0 5 AR L R 1
U}, o 44 5 FH 240 B A0 JE 5 Fh Bt 2 1 R
BURLLE . HG5H St geRl SR 5 s
B FFHEFRRE BRI (basophilia); 5 ERTE SR EF
5 | 5 B e ) FE PR B BR 1 (acidophilia); # 5
i 4035 1 40K 38 WS B (neutrophilia).
T3, B B B A3 (Can B A 4 A A i J53 R0 ), 24
FH R 2R e i 55 R L L R i SR 8R40 68 FR R e
P (metachromasia), 4 FIHARER 4L (i), A LL4H 1
ZEMY AT H R B TR O R R T 2 R A, FROR
FHRYE (argentaffin); 1A LL24H L5 75 AR S5
A e, F R vEERYE (argyrophilia),

(2) AEBHBEAR

1. EEXAZERER AT EEY B
WMEHAY) R RALE R EEEAR, HEN
R ATIL 1500 f 247, JCBRMI o FER I8 1E
GBS T FrRE A PR 8] i B B B, 298 0.2 um,
3 AR DR E P B T BT EE RN URE , & S BRI A
HALE (A) R, Y FoE s i iR ss
LA NT 1 AnfsE FHI R (A AT 5k 1.4), 7583k S5
A Z [, TR R R HEE,

(1) %Y B % (fluorescence microscope)
TMEHN WA BRI R INBE K

- 2

YRR ARSI A . D6 B BRI E LA
BHMR R ICIR, AR AS TR SO E ) i A B A
I 25 € B 9 ' , 2B et B4 53 A1 5 5 55 S T
WY, AN IR RERA AKX
o6, LA e B A T 2 a0t 5OLR
LI IERE AT DNA 2 E S A 50E, RNA 2B 46
D& S

(2) # fﬂﬁﬁ( phase contrast microscope) F
T T WEARS ST s A TS . KRG
€6, 149 375 4 R g B Y , LR ER A D 2 B
JLFAHIE, S— O S LL o PRGN Z5 4 . A2
2 GAUBEAR R Y E o 4 L PN LA A [E T S R i g5
Pt L T RE T [ 2 A MU Y S B, o7 R PR )
SR X FPAR A AR R R B 22 5, {5 T AR L A A [
gt W R, BA LR, XR BB RO
BZEEBYE L, YEERYE T, FEE
2 B8R (inverted phase contrast microscope)s

(3) WX # H£ R A B M & (laser scanning
confocal microscope, LSCM) J&—F & AHE S &
SrHERAGE , EE R BOOEIR LR E SR
ARG L RGEAITEALER 7 RS UER
HAL. BotAEL PSR ETR I XYE, R
FEJE XA RIR BT, BRI E S
A BB b, BREIRH X BRI GRS TR
G W EUR AT — HE s = 4ER 43P Ab B, LSCM %€
B T AN B X A0 M i 2H R P R A T S LA
Iy BR ] , SEBE T X A A N AR AR R A O F TR
U , AT AT — R 540 K A 25 AT BB
%, 4 E 4R AP DNA \RNA (B4R .Ca™ WREE .
A AP pH AL | 40 i [R] 38 TRSE , 3 AT X 40 i it
Ik N 3w s

(2) BFEHER

W BB R AR, B T A S A
HEERMBER RS, BEARTEREZAZH
B AU A O, i A B E s . B
B PERL R 0.2 nm, A BCRJLARL 0. H
BRI N B SR EARFER BT A

1. ESTEE A (transmission electron micro-
scopy, TEM) R FRFEEIRA, &1 B
&R KRG FEPOER E B, Bul R85
HAKA . B THRFIRFENS, i EEr
L BERR A il G Y] F (50~80 nm), JEHIE &R
Eh (AP RR A MBS IR S5 ) Jufa ., WK BESE



m E1E HARER -

RIS RS , B TR BUR R 2, SR 2190
B BBy /0, BT U RS FRE R B s IR
Z PR T H AR,

2. BB AR (scanning electron microscopy,
SEM) HTWEL4HM  LH LI FN48 B 2% M A S 7R 40
W . BN A R E K TG, fEHE
T M RV R B R AN SR . R R B AR B dH R
FIRAERE MR EHRIT — 8 — S WA shE s, 6
R i 2R T 42 JR B it F - (FR R ), IR
TR SBARMI AR , & UK, PO Eitg.
P L) R M, & A S AR

() HALERER

2H 214k 2~ (histochemistry) £ AR & I k2% [
VL ) B 2 IO B A 8 2 I S I P ARG Y 2 41
A B R AT R AL AE B AR ., HH
A0 A OBEE 3SR RS KRR F X T 54
WA SN, S5 T A € S 28 7= ) s F, 1 B0
Yy, B R B R B T

1. —MARLE

(1) $E  HFLBUER A K KL (periodic acid
Schiff reaction, PAS [z i) f /R #28, if BLAR 2 —
FsR AL, AT TR O FERERC
FEEE; B E S A RN i AR ML) 45
B IR BRI Y. ZREFEEEY
2 PAS Lz P ( 1-1),

(2) BB WA EEREE IR D] b, BE 2R
ST W RABFHR WL 0 B B K SRRt

B 1-1 PAS REERAFHABEAERTA(T) (HAKRE
g3, 51%)

Fig.1-1 PAS reaction showing glycogen granules in
liver cells (1) (Counterstained with hematoxylin. High
magnification)

Juptgetn, AR B A, 0 e] F DA ALk e Sy
0, B0 BR B AE AR A {5 U AR Ak Sk J ol — Ak A T
2R,

() BB /8 DNA MIfE5E AR /R IR
1 (Feulgen reaction), FA#GEhER AL FRY] A, fif DNA
K, FTIF I AT 5 RN L 22 1] ) i ek, 2
B, F 5 A RiEGE R B B A e RN 4
nEL [F A 278 DNA Al RNA, U AT F B &% — TR T
e, A S E DNA 56286, ke T
SR MM A RNA 455 B4 6,

(4) BB MHAEERRIEEL L, QoK fRRE A
MR & U A RS . B EH R
FEAJFE IR 7E3E S IR A pH R 4F T, B AE 1L
HARR LR KR B SE  TE A B4 5 8%
J5 PR AR % S =) , CE BB AFAE R TR AT AL
AEYER) A B R B BB W RN T .
un, Bon R IERBERREE I, 7E U] v B INEE R R B-
HIMBERR S , 5 7 1 M HE A K A A B RR AR, 7 LA
Pb™ HARBEBRAR , 42 BLTC (0, | L BU% A BE BR AR UL
UE, FTTERLEE T WLEE . AN AL Bk SRR AT S
TR AR R TTE , BN AT 7ED6 88 T WER

2. ®E AL ZE (immunohistochemistry) &
HRYE Sy 2 38, N FH A A AT LA 10 i R S5 M b
JE - B BN, R0 2 28 4t e R R A R (R
HERMZ IREE) B —FhEoR . X Rh 5 B MR,
BURBE R . BT RIEH SR Y R, B SRR
PR R H AR 2 AR P, R B Bk #E AT 4
Lo HHAKARCYA  FOCRH I R AR YO R
(fluorescein isothiocyanate , FITC), it 288 40 B AR 1
AL ¥ B (horseradish peroxidase, HRP), H 4 J& T X
&4 (colloidal gold) 55 , ;X LEhRiC ¥ ] 43 BIAE DSt
B U R T,

FeI H A2 EEOR FER BRI (A
1-2), HEERBEERCESUR ARSI (L
FREE — L&, primary antibody), %ﬁ$ﬁlﬂﬁ%§ﬁ§
P, ARic HuiA B -5 hm A o AR BT R A e S
G4, It B RARiC A BTG I 2H 2R 40 A e A B R
BUAT . TR AR R (A USRI R 22 . FEH]
B, B bRC ;s LR —BUIRAE A B R
&7 — ), Tl A U — U PR, RIS —hiik
(secondary antibody), HARCH —Hilhk, Jetan, ik
PASS — AR FIARIC B 58 PR FRARAS , ZE U RAF
TERAIE TR - 56— Bk - bpidse k2 4

3 e



® 15 HAAFER

a i Antigen o AY)FBiotin fwﬁ%w;iggfw
% PifkAntibody  x HiEMEEEAvidin (ABC) oézgéo
@ ##ic#Label E xo{

X A

Fal

B-TiREEY

IIH\ /IH\PAP o /IH\
&Ny AN AN
HE [EE: 373 PAPY: ABC¥#:
Direct method Indirect method  PAP method ABC method

Bi1-2 SRARUFEFFRETER
1~3 7R SR
Fig.1-2 Sketchy diagram of immunohistochemistry principle

The reaction sequence is indicated by 1~3

Yy, LA BIRIZ TR H . [k RS —huk
AR TBCRATE P i SR o

HEr, % A REAA ek EREAL
AW - Pt E ALY B = 5 W) ¥ (peroxidase-
antiperoxidase complex method , PAP %) Fl $iT 4= 9
FEA-4AYR - dE8LYEEE S Yk (avidin-
biotin-peroxidase complex method, ABC %) ([
1-2). PAP &, S — LIRS —Hiik s A bR
Bl St SRR,z SERE R
AT BN, LA BT P 69 8 2 D PURE L IA 2y
T 3 A B FHIT IR PAP E /Y. Jefant,
J& LASE— Bk 5B PR PAP H SV F R4,
5 LA Hy0,- “&ZEBKFERE (DAB) YY) B
SACYIEE , B AT AR A PR AT o

ABC 355 PAP AL, S —dilk i Atric, B
5 PR LLAE Y & (biotin) Ric; 7 A, Ye AR #%
— & BT AE Y R E A (avidin, XFRFEMK) 5
EYREMCHS A YRER S TR ABC &Y,
HEMAEMREASF LELTH 1M ERRE
B R L —HiR A RIRICHIE 91
{K#1 ABC EEWER T4, RATE M E &Y
W28 T R E M T, 5O R TE R E R A Y
(B 1-3).

IR AR AR IC 5 —hilk, M AT fE B T
S0 2 25 440 i PR D S G B L R 5 4 ) E A
JBE 4 FUORL 52 B JE , W 26 BE v, AR &
45K

3. Bz %3z (in situ hybridization) Jf&—Ff

—— 4

B1-3 REHLALY ABCETARBEXREERERE
PEELRRE (H%)

Fig.1-3 Immunohistochemical ABC method showing
luteinizing hormone-positive cells in the rat adenohypophysis
(High magnification)

FEH A SR L AT AR 7 F 2SS B, U
o, FE R ETR . R 2R3 I B R AR SR R B AN
W], F— 2075 B A 2R e C A T IR EE
HFRE, SHEAY R A S s A AR A Y
K DNA H B3l mRNA #472%32, ARG BRtnic
Y1, N R R A S & . ARic )
A BT AL (0 °H . S) S R R SO
BHEE . AT AR A5 & R B E A ek b
() 5% o7, 2B HE b 28 1 5 A9 mRINA 78 5 P B 3%
ik, WURFFRZRR & BARMK, AT fefetn A Bt TR
4 B 4% FZ i (polymerase chain reaction, PCR) 8¥ JZ
5% PCR 34 , AR5 B AT IR AL 2852 .

4. RERBLNE AR RSO



REERFIRR, SR ME S B
A K. XERREE BRI PAS [N X 51, i EsE %
(lectin) ZH 2 1k 2 AT SRk b 565 551) 0 A o 3K S W 4% o
BEE R FEORIE T YR 0 AR, AR 9%
LEMIIGEREH (Con A) FHEER (WGA) 7]
SRR R LS 6. RIIERERT , Sl BEsE
EN DS/} A T = R v N s RS R
4 HHIOLB MRS B R ZEER ., Wl AR
ICEEEE R , T HPUBREE R YU e H AU b= HoR
BRI ETEREHE FBEE R,

() AAEFASHLA TR

HAREFEA (tissue culture) 32 F5 76 28 B 40
LU A ARINE YR T AR AR, B
I, AR A1) FH Tl (o fisk ot 0 JC ) T Ak 32 20 e A
afi Al 2H 27 v S 2 L, 61 RSCERL A B, SRS K 4
FUFERD T 15 TR ERE Tl , (o 2 W B AR K s B A
£, BRI R I (cell culture), 1% 3% W76 40 i 75
FAAEZE B ER (B 1-4), 4HIREFRARA (AT B
R AN AT R (N A e AR B SR
AEAE L), B AT BF R & P ERAL I (AN R AE KA
T 25 R RS SE) XA e [ B R B
ROTHEY 2 FIEAH DNA FRELEIHT, HH
FA LG TR AETC R IR T 2647, Bt
5, HFMEAESHMRARKNERY IR AK
HF . pH BB 0, Ml CO, WeHE JRFESE 30
AARFIRERIMLTE . SR B 40 A4,
FRAEMLZR (cell line); FH AL 5e P B BA A0 L 1 5% L1 1)
AR AR, FRAAFLRR (cell strain), 3XEE4H 0 2 540
Ji bR AT T RN K AR A, R R S B A2

EH1-4 EFRHXRBHEEERTHERE (EE)
Fig.1-4 Cultured mesenchymal stem cells from the rat
bone marrow (High magnification)

17555,

ZH 21 T #2 (tissue engineering) & FH A iU 55 7 R
TERSMERI A H A A B A . Har, H
Wob2EE EIF R TIF 2 NEH S SR E s, an
BERR BB B U AR s e KRS ]
4 AR AR B R AN E AR AR LD, IR il
Ko SHATRRAFEA R B> & B IR 5 kA
A, 578 BEFEA T M (seed cell), S5 1 T 41 i
PRSI E 01355 T o0 4k, FRAS R B Fh T 40 5 B A
TEHERWAENED FREY INRREFERAMERIL
PR ) B R AR 1 40 U SN B B A AN B R AN AT e B ),
il 88 — B TR AR FN2S [E] S5 46 ) = 4 S 248 F R 740
HOAPAR B 328 b FEARSME TR SO A RN ; 41 i A
K IGFE , I3 A 20 L S BE 5T, T S 2R A AL T Ko i
W, TR A — e S5 M FIZh BB A A 4R
HAFHLESR .,

N) HAFMAEME EBAR

bl E A AL R A MIRA, & Fh e &5
AR H#Z N FIERFE . Filan, i 86
SHICICEETT , A R BT 43 F RO A B sl
FLA, ATTE B AU B X A YRR b T AL 2E ) B T
ERmT. TEBITTEAR (morphometry) f&iz FHE2-
MGeit2# R, X L A An M A T — e =4 T
A BT, o =4 ST ARG B 5T SRR AR
2# (stereology). H Ay 72 N A E 8 43 #71X (image
analyzer) HHATIEASTH RIS, H U1 7 5 7 E5GHE
AL R R TE AR B b AR SR SR
AL Je AN [ S5 48 1) B0 68 R v OIK B SRR 2% ),
PR A ME B AR AR 25 R S BE A T = A X
i

W 4H LR (flow cytometry) 2 3T 4F 8 37 ) 4
3 RN E BB, AT AL (low cytometer)
X LA G 3 4T A ) 1k 2 A ) 0 B AR A 1 AR
HE B E , AT AT 40 M R HA  Be R 40 B L)
AR A DNA | RNA (E H A& 82047, K E 40
U NI 5 19 43 85 R R, I 240 8 I OO ) 43
AT MO S A S . H T AR TR R B AR
4 M, i U R, FF T POt R A EbR g RS
B2 L R I B o 2 (RS Y SO BR A AT X
B 4 B ™ A AN [R] B 9 A5 5 I A8 S o ik
g3 A ATHEALA I AE , R B 7R TR i 45 B
b, BT SRS 12 4 R A4 o A [R] 25 D 40 i i A Ok
e

5w
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1. B ESEHEHEE  AL80 MR
P 7 R 2 R A0 P 25— I 2 ) - T 4544
(7] — 24 e R BB st ] B AN [R] L4544 T REAS TR, [l —
iR YT B A R AT 2B R BB e
AU 200 M i JU0RE A 22 A R AR A ], 1
EERUIFRIIN TR . BT, 722 ] i 2
WSS, T BYE, KRB A S54 b & B
AR AL, AN [A) U0 T B — ZE 4540 Rl 4 i
FOSTARGEH , X E A Bl L IF L A5 48 R A9 B
L5

2. ENGHISThREMBR R AR 141
HIREHI G —1K ALl G5 AL #R A FOAH R I DI RE , T
R ShRE 06 E A HAE R R . P 2 4 LA =+
& ORI P R S R R B R R R AR,
& H A D) REL RE RERE ; JLEA BER AF e T B 24
H, RSB IS A, LIHAL TR . BAR
HL A LUF I EG A E, (HIGEL W R
AE, RT3 fin s ~J 248K , SUAT IR A B R ACIZ 2047
A ML 2514 o

3. BAEREXBMES AL
R58 , BER AR RRTE BT T LA ) ERH LU
Ho B, 7E AL IS R R, B EE
Re BAR fFHHMEHAT R R, )
IRE BhANAE Sh T, DOnsE X B AR B AR
etz EERIRZ AT, 2 B AR AT 18 F ERH Y
S, BERGE  MER i SR AN . i Et S
SCERAIZE G, B2 R WLEE (A1 | J 7 (] R Agp 2 ] R
HIBETT

4. FRBEEFIHTT FRFREK
Jisl. DUk, BEANZW TN 5T B A b ek p . {H
WAZIEE L, MR N ES A CR¥ 5
5. FEET P BEERRERR, I B, it
P, BIE M. X —SEAE SR ESH TR P X b 12 LA
FC5RA] % Lo Al I8 ek, dmT R . XA
A fesEfg £, EARHLE, W B RAFHYE T 8CR

SUMMARY

Histology 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 types of basic tissues in the

TS

body: epithelial, connective, muscular and nervous
tissues. Most organs are formed by an orderly
combination of several tissues, allowing the function
of each organ and of the organism as a whole.

The most common method used in the study of
tissues by light microscopy is the paraffin sectioning
and hematoxylin and eosin (HE) staining. 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 resolution.

Histochemistry is used to indicate methods
for localizing substances in tissues and cells. For
example, the periodic acid-Schiff (PAS) reaction
is a method to demonstrate polysaccharides. Most
of these methods are based on specific chemical
reactions or on high-affinity interactions between
macromolecules. They usually produce insoluble
colored or electron-dense compounds 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
immunohistochemistry, based on specific antigen-
antibody reactions tagged by a visible label. Several
variations of immunohistochemical methods, such
as the PAP method and the ABC method, have been
developed and 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 chromosomes of squashed mitotic cells, tissue
sections, or cultured 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 that
combines 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



