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(—) 2 245 5 4t % (histochemistry and cytochemistry)

ML 5 ML 7 S 32 T BRI AL 2 89 52 R 5 7 15 01 5 43 A7 2L L0 40 R 45 4 o 1Y
A2 J 57+ H 80 S X A S A T ZEL Y A I A T O R L LR R R, AT R AR A
MR

BIF 2 2 G40 1) Al 2 1 5 B A 2 S BT AL 2 T g LA R 4% L 2L 4 4 MM A 2 2 RE AN
ARG B —Rh T i . — BORVE BT RAL AW BRI T i =Fh . O¥ 414040 1 52 & B4R
SRR EAT R A 5 O 4R B 2 40 MO A4 45 K 2L S A B A % 0 G R AE T I AL 2E ) o
Be FLDREANAE AL 5 O AN BB 20 4 40 M i £ 35 FL 45 44 » 8 L m 149 4 2 0 S A D A6 28 i LA ]
WAL AE T R E A FERIIRE. SR — M Tk BlE SR R BN A WAL XA — ]
ST ERE . 5 T =R i B O A M A ML s o K P AP RS IR T A SO
Al AL T BRI =R 070k s AMLAL #4850 b 05 ik A IR 26 =ik .

HA 2 S HM AL A T HL S A F MY Z RGBSR . ERET
PR T ix sz R, WX G Fax ges ., OHEGULH SHL 1 XA HA 2R E IR 52
M5 A M TR S G540 L RUE HOR 2 RAT RE AR 5 2 AN A0 B I Gl AR 4540 L P AL B
Qe a7 1 — Rl I i O ¥ 5 T A0 GUE S 9 IR U AL AU G0 A 44 10 AL 2 4 AR
P BRI A A RAKFE R 507 T2 02 B R0 A AL 2 OB 5 BV — 4> 7™ 4% 19 4k 27 S g
W, QUL ZESAEYLAR XA BARWE A H R T 485 408 16 R o 19 7 4
BB B WU A8 o E A W) A 2 B R v i B A 2 A O RBEERS 1 ST 3K L SRR AT A2 LA 1Y
I3 BTN RE S SOHRE L PR B 22 5 A 43 2 BRI BESR U AT B8 M 7 R B s A AP A2 A . AR
YAk 2 O 25 R AE A NEAT » T R ARG AL 22 I N e 40 I b AT

(=) B4R 2% 4L % (enzyme histochemistry)

Bl G R AETE A5 2 2l b 32 T BE A A4k 2 B9 £ R 15 05 35 BT 58 240 R0 40 1)
Bilg 19 R L L 5 ME A E B S LA R AEAS [R) A R B Rk 1 B B LA ) A B R FIDIR S T B PR AR 4k
HIBLE

filg 20 £R AL 2 SR BT 58 4H R 45 1 e 5 I TR 25 2 BT TS LR IR 25 9 A Wy o S o b 45
Aok 7R [R] — R AS b X 45 4 F0 ) RE P AN J7 T BEAT R BT RO TE 282 A AR W Al 27 ] #Y

w3y

St



B 424 F 5 A48 AL F R IR A K

BRI, MALLEA R MR R TB LA E B S NPR H K B %k R
R B R R — 1M SL 22 B

ML R, B LB — Rl k2. TEHRFTEAN, ERMAALN.
41 0 200 0 25 100 £ 35 S T RR IR SR A T B T Bt 22— s FE T BLAE AN R B 2 P E X AR
)y R 57 8] AR HLOG AR DA B X B & AR LB T % 2 W RS B2 W RE SR A6 T AT BE Y
VOB s 75 24 $1 % F1 3 B 2 U R X 245 %9y 54 47 2808 0 2 1 463405 » 285 ) 0 8 ) 4 PR A
REYRE—FEEFE.

ZHZEEN

HEYERNRTEFZESRMAREBEO RN, WAEYEA LR E B RS TR,
36 Ah 2 7R 22 ST LA R A 7 (AR 37°C RIS B pH BRBE b R T A ML AR b AT R R
TR N B A AL BT BRA U o & Bl SN, B B . AT AL, 7E A I PR N L H — R AR B 1k 2
BNEAS & 1 B AE AL T 52 A . B AT R B EE, B 81T 2000 & FP . H7 MR Rk 2 B4 AL i
ZREHENFRLS SMERMOERER. B2, BH N ELR A HENAB, it sk
5 A i 1 EHBARRAE , BRI A A1 .

il £ U4k 27 S R 2H U4k 2% Oy 0 B 2 20 R D LR s A T BB AR E . PR — TS
HI2ERE, R A AR, EMALSFmR S, RERFASMMAELS W L
f 5 P e B N A 2L U S TR 45 6 b 1 R LR P RAT BB A B R S B R o
Ko B, B 23 A2 O 3k B A R I R

(DRFFHL MM RIFE AL .

(2) FE L GURY F 10 ) 46t 2 o 7 U BT R b B 060 G 1 1 8 8 T

(3) vy 0 Al 8 B 3700 07 DA [R) R B BE 8 A BT B 32 iR 4 M e B Fh a5 o

C4) JEE By % 15 T 8t 1 >4 LA R ] BB v P e S 42 B L 2 75 T g ) R

(5) 4 B R 7 254 8 T 9 i 52 17 » R B 5% W T 4 19 8 18

(6 il S 1 ™= 49 oz 8 7 4 (] — 9% 8 VR P A7 76 B S B 5P e 42

(T HIHE S5 T B A 28 7= ) L ST BPUTYE » BEAS VW T K R38R  TE B0 DT 3 7 24 2
FaEM LSRRI ER M /NGE S

(8) 2 5 I I (19 9 Jo A 45 A B AN W o 281 il s oz 35 157 LA o B LAt 435 44 |

= MARUETE
I T 42 Jo A Of 1) WG £ SUAK 2 Oy 5 » AR JGCHE 7T 433K -
(=) R A B A A 6 1 8 5 o

L. V5 FifR IV 4 1k

(DTN T B B A GIRYE, 40 F W EHE & 8%, DOPA (dihydroxy-
phenylalanine) &2 i ,

(2) e 47 52 S5 17 FR) 7 1

5»



@ [F] B (B BEK ¥ 4 A UL 0 9 18 R0 F 6 5k . D i 6 1 L 8% W6 ¥ . Nadi J% % ( indophenol
reaction) \DAB ¥,

@JE B,
2. W L (substrate film method)

(DR RABEE LG F &

L. bR il 4
2. ALk F
(D RBEF: .
(2) R PERGIE

O PLiEFric k.

HEARUFHR/RYE

o T R A TR 7 55 B R RR IR 2R, A7 7 — 2 1 R PR A

LAl eV B

MM F I BTk, FER—SER k. WU, B X2 T EMEL
S0 it P S A0 M A P ) A A R RE AL X R T A RO A AR B AR B . R o BT
T RIR R ALY B8 S 5 BEAE A [R) 4 0 R SR s QB (D L5 B () (B
P SR B () ARER P (), AR R 3 ARSI P SR 55

H A, Bl & T R S B SR B9 (45 FIAR RL AR I & B RE X B 241 Sk 2 & 7= 19
B R T RALAL PR

2. Wiy A2 Ak 2 J7 5 P R E S ) g, 7 X0 b AR 4l D ik RE T S 1 g 2D

X T Ur sk BRI . B AT S U5 v BB IE SE B Bk 2100 M. T2k
207 U5 B RE L BB 80 ARl . v BT 2H Sk 2% R SE L I Bl 2 80 FhZE A .

A BMARUFERSE

A L G2 R BAR A 2 B — B 00 B3 A O 2 ) 1Y A e T 8 o 4 e

il 25 LR~ 0 9 S R 0T 4 Ry 9 A B B

S — W B, & 1939 4F DUAT » B AE 2 402 & 8 B 7 0 B B SR R TSR L 40 i Y 4R
A3 5L, R 1 R H B i 4 4R IR B X AR AR B

AT R AE R R Nadi RNV . B RRAEZR B — £ - X 4 — i (1R 7 W32 21 A AL i
PR AAR-SEMK R RN XA R P H Ehrlich (1885) % BE , i 42 12357 1A
PLA N, IREE BN H B e RS (B . A AR DLk L T 37 S A URN [ e AR . AN
W T AR M SR AL A RS E T B AL BB AE T 45 2R (Gierke, 19115 Graeff,1936) ,

PAJE Keilin(1938) UE B A F2 s M S A Bl 110 52 1oz 2 i 490 L €20 38 46010 1l 4 £ P9 I ) il
JIE 5 T T 97 et 5 M SR A B ) T 5 B A J2 A 4 D T 2 T Nadli i8], 4551 /2 o 25 0
B



B RALFE S R ARMTF BB K

A — A5 R A 5 BT A B B (guaiacum) OB . B — R it H ALY R Y
J . FRLELRAL 2 05 1 8 FR B, 703 B A B AL A M B0 T o 38 o 4 A SR T A o W
6. FEIL R, i AL 1 W A A AL SR R VE AR AR A, — O R Bt Tl E A i
VERIMISE R . £ B A ALRE A RIEE A 0 8, BARFRE 0 A AL B SO 33 2 i B AL
N S i R BE B 1E IF BH 2 WF S AR A .

1939 4F R E A Lk 2 R J& h RIBHR I — 48 R LML 2 R IEJF I 9 —4F . Gomori
(1939) $2 H B R B 6% AL 4 [N » 5 48 (1939) 32 tH B PR AR S . O T+ R M 1% 882 I8 /11 6k
B ER Bl 1) B4 AL 2F IE M B IR SCER R E X — R R .

B BB 1940~1950 4F, W RS b AR E SN, EEY L LT
“oBE "L BITE B (metal precipitation method) ), 3 3% I X Fh 7 2 X114 £ K il
fiG FF R TG R AL F M UE . Meten Junge il Green(1944) X 657 T “BECHEA A E L
(coupling azodye method) . XFh 7k &R AN T A& BKY . 8 1 6 K Ul F ok & B 1) &
Br. BEARAD 2 T KRB, (EX A LU F A A TR R fE it .

B AR T R 2 A RS E R R

B =FrB .20 4 50 FR UG

1956 4F , f1 Scheldon % A& WU J 12 Fl e BE B AR N A T B SR L= 8RB, A
4 JR UTTE 15 W5 R 1 B PR I , 535 Brander 5§ (1956) I LA VL2 08 4 W IR 5 , FH & B R % iE
BH il 14 77 7, BRI A HR B il 4H 27 1k 27 (electron microscope enzyme histochemistry) B H,
5% 4 Mufk. 2% Celectron microscope cytochemistry), Seligman(1967~1970) % A #H 4% & H
T8 B AL 1% (osmification method) , XA BHUER T £ FhBE 1 E 47 o

HTFHREHEARNERMTZNA . B FEE TR EMEN. 590048 0 E L
P 2% 2R 7E b B 30 B ot J5 49 3 R K e .

24, HEHLLETTREME R EL 80 FAA .

SR B R AR e A S R R B, #E 20 42 60 EAR LU, S 4 41k (im-
munohistochemistry) i & A B SR L= WIE E L — L B @ -t T EETF
B, DAEAE 5 2 X T AR BE . B W 571 7 AR g AL .

I E I R AL 5 A AL B ROE AP B, 58 T 20 HE4E 50 4R AR

fEb E R F 2R T, T 1988 4 3 A MB —FEER¥GIF T EFEH ¥ &
“HA G L K S R E B RGP EH R S MM E R E) XA
thEH G S WM ERE B R A T S B Bt .

1992 ¢, 28 [W{ 50 R BRI 4t MEC b [ 41 46 2 5 40 g {22 2% 3K ) (Chinese Journal of
Histochemistry and cytochemistry) (ZH]) IE X H iR &£ 17 »

gk LRk B AL F B IE S A WA 28 A AR B 22 B R R I MR A A TE R
HHEYIFSEANH R EREEEM.



B EEHIGhE

— . EE Y45 (property of enzyme)

(—) Bt 4 4 % & LA F AR

LB A 2F B X

A= W A oA A W e A ) SR L W AR U e R R 2 R A LR S A RS 2 R
MEASRE., XN SBREERR CEEMZETPERGFTHETH. XFE M ILFE RN
5 LA 547 , K8 T 2 FhAE e AL ) — B

Al 2 fh 7 40 M A R RETE R SN R BEILE I — KRR R R AR (E&E ) XK
AR . LERE A R TR AE 1L I ) BT PR O IE ) BB BT (substrate) o HH B AL 191k
2 IS FR A B SN (enzymetic reaction) o i Il 3 Ak 27 I B4 RE 7, R Ok il 0 M BRTE 4
(enzyme activity or vitality) , Fffsk F=#E{b GE 71 . FR M BF 2% 1% 8 B 40§ Cenzyme deactiva-
tion or inhibition) ,

AR AEALR B BB A AR A It LA 5 — B AR A 6 1 R 1E

(1) Al 5 — fBCHE A 770 19 36 ) A3

O RE N PRAL 2 B 1 38 BE , {HFE BN BT JG HoAS B AR & A A8 Ak 80T DAAR /N ) 5 Bt AR
KA SN ) ) e 72

@ HRE AR Ak 2 KON 3 BE 5 B 48 8 S 3 B - i BT 7 2 4 B (], A BB 2l 2R 1k 2 BN Y
RE =

@ HREHE AL I ) 2 SRR AT AR5 BN .

@ W e A 52 0L ) 7% L BE -

(2) fifi 5 — M AE AL R 19 A [R]

O ek R0 5 - B AE 76 5 IR BSOS B R BRE I 25 14 {8 S 2R B LR 55 TR k2
o i HEAT . A B AL SN L AE B AL RN B R 10° ~ 107 6% 5 B A 4 SN Eb At 4
b 5N 3 B 107 ~ 10" % . 438, BB T AR AR 1L N W) 4 i AL i BOR - i B
(turnover number) , — & & 1000, K A] 35 100 T LA |,

@ & FE 5 5t (specificity) : Bl —F# RER TR 18— XKW . —BRAEILHIX R
MM E R P R 2 . AEEMRE S mT AHEI tHAB R R R RAR L E 2 R 2R, X Rl
P e AR A RSN,

OBl 15 1 32 Z R pL ) 2 B R - AR AR WK N 2 R IE BUA & L AL D RE 2 & A K

7

S



)
w4 424 F 5 R AT BRI K

E N E AR BRI YR XFHER. BEAYEKAS SR ER
i, PR R A S R L BR L E T E R T4 A R 5B AW & R AL A XK.

@KEAOBEESHBMERE FA X A4 RETF SO FZBrENS
F4JRE T PCR M FHIEES T

OEY B AbF P FE A AT KT S S A R R R AE R RS, A A R
CHNTE R 5 A F R SR D R R RS S .

O Ky FY . BA KRS TR SRR . —BaEi 2Ny,

2. B AL A T

e EARORE A . BE O R E B B, 2 IREEA R O B A A4S
FKF Bl — = O .

(1) — R 454 (primary structure) : 248 A 2 ik R H AR HES T . 85 N A
A, NE SNt IR A ERFEEF SR ENBE . EARK — RS HZEd R
R E R REN . —REHRE A B F R REA LS 2 8 F %5 6] 454 19 5L 3
T8 i — A5 B A5 B AT A UBEBH A Wtk Ak 8t A% AR S LA R B R D BB I 4 F AL

(2) 245 (secondary structure) : &8 F 570 7 BKEE Y J5 38 25 (|) 4548 , ok & &
REE B e P R LR AR B AR X S ] A2 B . A KA A 5 FREARNMWR AT,

Do-helix: 2 k5B %2 B 28 b O JUBES £ 7 ) 88 € X B 7, & LA —Rh 3.6 N
BRI AL SR B M 0. 54nm, 43 R A2 T8 M A F 420 .

@p-pleated sheet: 2 Hr 40K, 2 IKEE FE 70 0 & . B BRHLIC LA o Bk JE F 0 e 5% i, K
AT B U i AR G549 o B-Pleated sheet 4 47 247 B2, il & K EE (9 N 355 48 7E ]
— Yt . J5 BT RREE NI R O HE R R A RS RS MR E . BB %
Gk v S R AR B B HES IR D€ — RES M 926 BY . 3R B 25 (8] 45 4 1 E B R B, iR T
B2 N FPEB (chaperon) (IEHEN S 5,

AR FH L EWR EE R RSB oTh T & alh e A B — P RE 4
B AE— R, T A B i S S5 T A, T Dy 5 4 3P 2 B R R AR O R
Fo B g SR, X B 45 4 1 R SR FR O K &5 # (super secondary structure) , % WL # 4R
TREEMA aa BRRRaB ZFNAHY,

OB W R AAEIKBESEAT 180° [ 4y (%% £ L.

(OF WV UE R A= 05 % ae ale b v WU E S R 0F: 151957 917 ¥ 2 1TF 8

O TCF 45 ¥4 - 45 8 1 5> F v A 1 8 25 (8] 45 44 1 X 38

(3) =9 45 (tertiary structure) : BIE BT FH — R ZIREFE _RE5H B %
S5 K AN G5 FR S B Al b g — 2P Bl A B T R A3 (R S5, o R ARk K BE T A R AE
=Yk (] i HEAG AL E . T BRLEE R TR UG, = RG5O ARRIE P ST AR A K
HA THEARMFHEMIIGE. Xt 26 HE 0B, BA =R 451 £ IKEE . 7 o8 3B 3 R
PR, MARAEEARMNEY#EN. B R4 WNEAKE S TRIERE K2
BROR ERRBRELF4EAR . H AR B FHREE Rk E MR B A 17
FNT T S 7K T 5 1 B K 1 I R AR A K B AE 4 T N B R K A% L 0 B 2R 0 P R
GiK . EBCIRE B RS 7R H B — WA 707 3% 77— R B K X, R

8
4



XA sad

HEr F S EERYS & KEEVDERN PO XS . XWX S RS A L%
HEAL B B 15 RO

(4) Y2 25 44 (quarternary structure) : i IS E Z KA R E L R, LB E A E
o 09 45 2 22 KA IR O 7 L T K 5 0 2 1 SRR 1 = Mg RV HE A . BB R4 TR
25 A K 14 225 18] HE A F0AR EL 8] B9 A JR B R 38 BB B DO R A5 0 . AR Z [ 4h 5 ) FE R
SEEU KRR AN E R AR B TR it —EEH.

(D)% a ey 2L

1. B K FAIIEY

HAFREBEREAGEE 1 TEHREG AU L. Hik, ENAEE S LB, FIHAEY

—HE B R T B SUL A R B L . R RS A B A E LA B B ROR

2. KB HE

it 2 WP 4, DR T A K TR SRV B R R TR Y

FEVS W, B 43 1 Wil ViR B A6 T 47 B (diffusion) , IKBIM S)  fF TR B R RS
. B LAk RO — S TE WP AT RR U N I G A U LR ARG B RE . R
fi5] 95 PN T DA T B W) ME A G L, SE B BB E L. MY RO TV B ARE 5 &Y
fiti o F B KN BRI B R E A K

B R/ANAEAR . REEACHEES, SRR BEZ T LA g . Bk, el
RSl 1 21k B AR TSR 2 I e R (P VP s B e S AR B P 388 P B
JEE Vol 2 il 1 D 1, 00 A L A ME TR

3. T A JE A TR 5 DD

il 5 oAt 2 (15— A, J& 35 K A Chydrophilic colloid) » B i 36 7K B A 5T ke 5 F LA
T =AN T

(1) B AE T WP 9 5 AR/ R 1~100nm, B 2k 31 15 A 5 A5 B 78 LA

OFEAFP I EERANM L EAHZ I (—NH,) FKRIECOOH) ., Wik, A B
BrR. ERMEAGT, EAKRWF ERH G EMERZRMSET, T4 R
(OH H(RE 1-2-1),

A
coon
O N o /NH:
\ +
Kami o H

B 1-2-1 ®|AKRSFHSRER

Vg



CE A RALE S AR F B At K

PRI o, » 43 T 0 76— &2 1 pH AR, A8 A5 AH [ f A7 T 5 ) L AT AR S B S T A
a8 ZE B ALH 2 Celectric double layer)

(DEE RS TR E A VB FRKEE, &5 R I MBI 2% (—CO—NH—)
4 AEK IR BE 5 Kk 4> T K 46 #E Al (hydration) . B, B —4r FREA —KWL)Z
(hydrationmantle) f % .42 FH/KIAZEELMRF . B TKAEFXCE 2 W5 R E
K 2 WAFAE T BURS A8 1 B VR R 4 2 1 0 40 S BOMH HL B4R T UL E AT i

N SR A B B R I A K R Cln 2B P RED (8 2k 25K AR )2 s BUE BB I pH (A
I 2K 1 5 %5 L (isoelectric point, P, W i 5 2k 2 A [R] 4 B A CEhm A o, ik 50D 8 ] 1
WA JZE . A B E & A BEAE TP B0 R B AV VR R DL 08 ok . X R A FR e
FA O AL A T N B 1-2-2 PR .

[ il
ik i
TR (LR EUR WS AT
Cr7K i) Gk A) CRKIBAR)
JJmmﬁﬂJ e AR l%mﬁﬂj
-+ _
+ —+ e
¥ AR ¥ —
ANKaSE 0 TR, e bR e
AFF IR 15 S ”‘ﬁi}%ﬁ;&]@%’;ﬁ
GHiKIRAA) VK

B 1-2-2 AREE ARSI

TERGFH AL A B b, 7 U 8 AT FE 4L N 9 RO B 382 8 W v 36 ARUE o7 1 TR
MR 1A B BT e SR, AT G AK R S R L £ BE SR IR K AL 2 L i B AR JE AL DL TE T A4
s 35 B HERR E A2 B R EX S5 K R A B R AR M VR L 2 SO T R e
B ORE N R T AR AE 7 IR AR A

4. 25 M (denaturation)

BB R ZERREN T RAEA RN = =8 = = R GHRE R
A, DL R B A M B SR R A, AT S BUE Y S RE e K . A8 YT LA 43 Ay AT kv B
AR A, AT EER XN KRG, ERRAR AT LR E JFER: 5 &EAREKE

AEFFE A B F = IR e, B R R I T S K R A
WA . LRER WX SR BN R, B ey EHE R, B, fiE A RN
BRI MR B MY BEHE R . b H RO 6 A YA R (2B 2
PR A5 4G R Eh 8 VIR S NS DA B 3 1 7 P R R B O NS B AR 455 B BRI R AU R IR
10

ot



rA sases

BE AN GBS B VR BRI P

(DpH Xt & AR R0 K ZHE A RAE pH 4~10 {EE AR E W, pH /N T
4 KT 10 SAAZ Y. Bl pH RTHd AR EAS FEEFRNERR;pH & T%
HLA AR R AT .t TR R E AR E FRZ B, 3B
FAL. X EE T E 0] BOEE M O B R A B R

(2) A HLE | 89 2 v

O P AT 52 e i g ) VU A K B, AT S B AR R L. AL A&
(EF B e W O >, EETHEBEN2ER, SRESREME. 02
P\ 2 B S5 Tt K R 7 5 | 2 o U ok B [ s A P i [l i o 5| A G R 1 AR L 0 MR
I LA

QOFHLEFAT R THNEE. ARNAEILERN. MEQRT TANERA AR
MR . fES R B AE RS R W AR TR AR T AR SR A G A RE S E AR
HE A B T R R A TR BT P G SR A AR

O LI Al W H B TN BBK . KARE B B, B K 82 w7k Ol 5% g
TERMMR R —RE—FIER . XM AOTREEARMBWR. SRR,
B K B . Al S ECE A R RS .

OB FMEAFRERKEN . BT 5EAFAEEROILE . TRRAMRANTm: OF
BAEM B FXEA RS TN SRR A AN, OREEN & T 0w R B4
s LS W 7K 43 5 8 1 R A ) R AT A R B A R AT (] 2 M 5 e R 1 ROM B R
TEPE .

PRl ot 3 5 DA PR E R — 28 B - (n SOT ) B4R B 2 A T R A0 A8 8, TR B o A
i 8 (RS MR TR 5 — 2B 7 n Ca®' (SCN7) RERERE AR R T e i E A
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