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(RERRKRESYF L, B AN 350002)

WEXBEROROHENAXMERFANYARFRABRETE. YN aXPAH
BREXFPEEeHEABRE AR, RADNBTARXRAGREARE AR LT BIIE AAL Bt
Elivision™plus % A LA, X E FEa B AGHFARNBHEYCEALULAT
BAREBN A FWEAARATRAE, BN AB/SO filk R WX E X #TALMF
Feth, HREN, BN AB/SOMK RF RBRERECHRBFEFRFFF AL AL, AB/
SO Rk HABHARNEMARKZ ARFARERCELRFEAH AT AERBREA
B RADNBIAREA L BEE G B % & itk AAL # 3t Elivision™ plus 4% 4 1t 3¢
EER, EREELTREPFPFEaRAARBEE PR ZOBNFE, EXBE G0N EaH
ERD ZEQATREPPF M MELEBRNEHE LA ERMEHEEAE, T AEH S
R aE RS REREEBEEAE, WATRERRA AR %
AnFrEEN. ABBRAFTTI NS EXBEREoBRMEESR,

KBR:LF P, ARG, AMNEH; EASM XRE B A8 L A EAN

hESFES.Q954.6; S917

JE K ZH Ml (mast cell, MC) J"¥Z 73 16 T 826
PR ZBRAMBEAIYHNESHARSE
F ST PR R AR 1 B SO P 5 A
fe EH W PR OSSR R,
T o B RSURL BRI bR iR ) BRI FE 3 i
REAMBRHE h R EEEEAS, BAEEE
AR Y ARARBRE P FREERS 16 B
ALY G BRI RO S AN T BB S5 7 T
Y22 S, Rk Sl My R AE K 4 Bk X 43 A R AR
F< 2 i ( mucosal mast cell, MMC) 5 4545 2H 3 i
<4 il ( connective tissue mast, CTMC) ¢’ AEX
YRR AE YRR B S IR R R NN Z
Rk,

1960 FH KBS HABPAKIEAT S
JER 40 ML % i R 28 B B8+ ( trypsin-like ) ¥
7, 2 J5 Schwartz £ 2E 53X e 4y R 4T 4k
J& BB ) i 90% A - B BRE A S I,
Wi KRR g (trypsin) . KRB ER—

Ir#5 B 84 : 2008-09-27

% 5] B 4 :2009-01-14

SCERARIRES A

M 2B RE AN, 0T8N 134 ku, i1 4 4
[7) % S 2557 0 A 28 W 2 1 L R, B TR 5 i 7K
HABEEE RS AE R . KREAK
JERE R A& B 5 £ A B, HZE RE R 40 B P
WA AR EA = R, AR B R4
AR i, R R B AR 2 E A E A 4 i
o R AR T Walls 2™ ] 45 H/N R4
NIERZAMIE B2 A B B ST ST AR AAL PR
Bl g A SRS E ARG, T2
/NRILARE RS BREE A A e ST A R H
PEHABR , LA K2 45 5 A JE K40 SR JBR 2 1 g A
BB R BOR RGBT A, HAE I R B 4 40
FR KB S £ R 3 B K 40 B A
FELPEAR ",

20 fit4g 20 SEAHE, B AP — S B E SRAE
SET FELLHE B8 ) 2 R0 H R AP IS R A B TE,
ZIEARBPTEE R AARBMHARLER AR, 7
ZHEEARKARARPLEE B K IE X 48
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a1 (BXEAN IE, #R A AR K
AR SAPHEEAMIPIRIRE. ALK R
FA/N BT A E K40 M 28 IR R B Bl 3 e [ L 4K
AA1, % i Elivision™ plus 45 28 1k %t €6, 3 Xt /B
B B3k 4 ( Tilapia niloticus ) . H 7= 48 i) ( Anguilla
Jjaponicus ) FN K Y 88 4§ ( Anguilla anguilla) JH4LIE
ZH R T2 [ AR T FH A E K40 A e 19 7T RE
T RRMEB S I 0 M A FriE—#a O
(AB/SO) & e 1 Mgk B 2R B 8 3L A IEXT Bik
3 FpEABITHMATI R, HIETEB AR T EHE,
R N B S BT IR, OF 5 KR4 i
HIBERT T HLEL

1 #RSETE

1.1 ##

T ERED FIE £ 400 ~500 g 4 B, H A
#8 47 300 ~ 400 g 4 &, KR ABAT 250 ~300 g 4 B
HIAEE e BRI BER.BW@l, Mg
(FiBs P B J51) T 10% w4 28 vb B EE (10%
NBF) #1 Carnoy 43 H|[E & , ¥ BK B, A8
B3, U R EE 6 pm,
1.2 FEHH

BB A JIE K 40 288 JBR 2R 1 I A O [
AAL, B BISR A 4 R G 44K Elivision™ plus &
WA &, Trypsin JRE HEEAN &, ZR-L-HE
B ,DAB B, N BBASAHEX R A, HE A
EMEFTEEARBRAF .,
1.3 Elivision™plus AL LB

WA R B F/K4E)S, F§ PBS(pH 7. 4)
WEE3 W, 4 3 min; QFLFRBE . HEA 37 C
{8 B4 15 ~20 min, PBS ¥k 3 ¥K, 4 3 min;(3)
F32 PBS W, B U H in—sk 50 uL KEEH
Eg i EPLIR AAL4 Cid R ; (4PBS Mk 3 1%,
%3 min; (5) % PBS W&, Gk U 5 im 1 =K 50
pL RAYIERA], ZE T F 20 min;(6)PBS
YE3 K, 4 3 min; (7)) % PBS W, B A W 1
WEL 50 pL EERdL B/ REBEAY, R TIFE 30
min;(8)PBS M¥k 3 Ik, & 3 min;(9)f % PBS ¥,
BRI A N2 HEL 100 WL FEEALH ) DAB B
W, BIEE T WA 3 ~10 min, fHE B/ ER ;00
ZEMB/K B B RAKMPUE, ARG E G808, BokoK b
Pk, PBS M¥tiREE, BN AN—3, HES
BR5 R MEE,

1.4 ERARULELRE

A E—& L O & #3% (AB/SO) B
W|SECR (19] W E#T, WA TITEK, %
A PBS(0.01 mol/L,pH 7.3) ¥ 5 min, FEHI 7 &
0. 5% B AFT 22 19 3% BRER KWW 4 8 40 min,
PBS % 5 min, A3 0. 25 mol/L )£ R Hp
21 min,PBS ¥ ¥k 5 min, PREE K B L
HhA,

RRETRBEERE X B #E2% Sk
[20] kT, M FATEK, A BB E
BRECHIEY 8 g/L HIRRZIEF 6 mL/L HERHAIE
BWPRGY 30 s, MK EPIRIGH 90% X
SE(BBETESR) , TOKER K, ZF5E
B, P AR E Ao

2 R

2.1 HEALEE

NBF B EMBF FPEARE.B . HUAF,
FIRTE R P20 M M e bR | e, B TR,
AHTREEFEERZ(BK-1). B REZHE
(BER-2) EBEE A (B R-3) /Mo B R4
HIPMBEE R ZE(EB4,5) . 4EARE R
WERTE ; T H 262 i 5 Rk i 62 ok 5 HH 28 8 A
EEFHME AN, B R R AT, 78 s 1] 5 P 2y
REMLE BN Z UK AR A4, AP REE R
EEFHME AN (B RR-6) » BAMEXT IR A MU L&
2.2 ENALULFELE

AB/SO & BB B e IE K4 Mk
B2, RPN EREA, fE2REa, B
MR (BR-7) ; ERMAREES, 2
S TEBEEAERELE T FEER B
HETREHUR, LESH TUEEH AR
AMNELEGRE RN, F 2B R AMA T IE )R B2
BORE o T I 088 B Y 6 i ) S A 40 P L
Bk 2R IE A, 4 MR, IE R4 g & 2,
BEOGTRELET HFMEEER BSHHH,

RREVEERERE RBEPPIEAERARE
MU R 2 R4, AR M T L, Bk B R
(ER-8) ; BRMERMMBERE , 50 T KK
HUERELETF HEERAEMNFHET 24
GRHR DRI TR S R MRS ah A
. TERH A 1 S R Bl ke . T H
AR EFNRR I SR AN A o R F RS e, &%
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B LR35 R B HH AE R 40 M. >R H NBF [E &
BEE, ENREREES, PR R R A,
TER MR SRR R 1, RS &
FH 4B Y A S5 SRR B I S e e 1 PR 4 Y
GOty el P

3 itig

kA Camnoy [GHE[EE , AB/SO 4L 4, ERREA
FREEREE P IEM , H A 68 G50 R 68 7 5
FE AR, 3% 5 A= 2 ™) oo 248 E K40 B R
B 3 B 7 5 8 40 B B BT ST 45 R — 3
PR R EHUESE Camoy R [ € , AB/SO B8,
X AR B B AN ST R 4 M ) 8
BIAHS2EE AR, & W] £ F 3 9 i IE X 40 A
HEIBFHEEMRERE S AP hE—
AR, QAR BREER TS PEAH
24 B3 4 4 R Y 68 A A R A B 58 . KRR R
AB/SO Gt B AR BB B/ H A 68 i 71 Bk i 62 B i
JER40H, BREHRABAMES P4, FE
B9 8 R 40 M iR e, 2 e 4E L B & > B /D
Romieu™ 5% i Bouin [K[E 52 , B KRR IE R A 7E K
FH £ ( Qrthagoriscus mola) B854 4H 2R b % 5E Y JIE
F4HE, Temkin 2™ J Chiarini-Gareia 25 43
AR A Helly [REREE , 7 TG EHE, FRK =
PeBFAR 8 ( Carassius auratus) F JEF| 14 5 82
( Hoplias malabaricus) W) 8 5 W2 3 X B 2 f&
2 RYHR g . BB %" RA Camoy
[REE,TB/SO Jea R K& i FEi B E
MBAHARE FREE R ROEE, MiF AT
%" R A Camnoy [K[E &, TB/SO Yo R7E 2
ARESEHAPRRBEE BN, K%
SRH Carnoy [ €, B B FAR R IE Y A5 ARTE B
P EEAHABEHAAPBIEL T KREFEEER
ML RAEAE , T H 24 B8 S R0 K Y 4688 4 1 1L 1E 4 R
HREER AR FL, HABEAIRK Y 68
il AB/SO Bt R B A ME P P iEf, HF
2R VA R BB B B K 40 Jd , 16 B B 48 O [
KZMARANERERFE—ENER, REEE
BRI KA My g e AR FRE , X H 462
BN R 88 AR P A A S EE AR T e %
HHER , AR S RSREEAMR.

AP R A/ BITANE K40 M R R A 5
WREBLR AAL, 3 F Elivision™ plus 4% 45 4k 4u

R, B xHE B B IR H ABB AR R 486
AT R AL e, 55 R R B TT SR AAL 7]
5 e e 02 o R R S KB 2B B0 £ LR R R
MRS BT AE R R, B RIESL B B B ke
K2 4 SR T A T TR M T ) AR
R R Y 48 6 24 K B A 0 ) 26 B B 1 i P 1 4
L, 400 P BABA 7 [5] £2 SK A F 40 e 242 5 o 2R 4
WM Z R, B b, 7ETE SR i 15
e PO R Ly N B o
EEEIAFTE ™, R/ BT AR 0 B 2K R
W B TT R AAL JH R 4 Ak B R BB 4E 1k
He R WIE S 2 AP S AT 2 b 2K R AR 7
7Y RERFSE BB B A KA A
KIRE AMNFE, X— RS RN, REa
k5 A\KAEA S0 > RITEE YK T A
TEETRREERS (B BT L K40 3 7 22 1% 25
B, B R BE AmRE — &M R B,
JB 5% % 3 A E 40 g B AR AT 1 K R R I Y
e, X— 50 N0 K 2 4 R T R AR
HBTSTARAE T KR, A B T 3R AL 3o £ 2 AE K 40
HE WP EAIR

SR, BB BIEAHS R AAL R
FHEZIEY 4375, 5 AB/SO Fligk B B AR f 22 e
IR R EERRNER . BB P a
PR I B 2 R AR A0, HLRH M RO B A
S R RS, FE A TN ERE
KT HHEER, LESH THAERERER
RS s B B T AB/SO TR B R 3 22 Y
GIRMTAERE L, A H THAEREES
B BT R Rk ] VLR RS MRS AR, 5
BEME 3P TR REA B Wit
B AR T BB B B JE e K 40 R & 2
EEE, RETHE, BP B EakERm 8
HORE ML R & KRR M, I T4 44
AL IE R R & R A, BB B IEM %
FBZE B A O R R A, ELFR R T A B
SR AR AL 55 , DA B 5B B 3 £ A K A
FBRRBE AR S B, BF PaR TR
S, TR S WAL PRS2, 65
HE—BBR

N P 200 D DUV 8 B s P e R
AN ZER, BRSNS KBEEAE
(tryptase) 9 T FE A4 M (MCT ) , Fli & K %
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FIBE & 25 B8 2 H B8 (chymase ) f) TC fE X 41 i
(MCTe) DA BN & R BEE AN C K40
(MCC )3 ANKEWY | RIEE QM MKEE A8
R ERER, B FEMEE
JEE AR AR EE R AR D E SR in H AR R X
SRR CHH BB R R E B, SR/ B AIE R
AR BE AR B B T DL MM — 2B i S 4 4k
Bofr KB F B 4k M H B K40 MR A an A3k
IRREFFEZE MCTC 5% MCC W %, 5034 7] Mg 2 4>
B 6 B A BB B R R R4 AR [ T2,
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Study on the mast cells in the digestive tract of three teleostean fishes by
histochemical and immunohistochemical methods

LIN Xuan" ,|LIN Shu-gen|, WANG Shou-kun, LI Zhi-gang, CHEN Mei-fang
(College of Animal Science, Fujian Agriculture and Forestry University, Fuzhou 350002 ,China)

Abstract ; Tryptase has been considered as a cellular marker of mast cells in the tissues of human and some
mammals. In order to detect whether or not fish mast cells contain tryptase in their cytoplasm, a murine
monoclonal antibody ( AA1), raised against human mast cell tryptase , was used to stain the paraffin sec-
tions of the digestive tract tissue collected from Tilapia nilotica ,Anguilla japonica and Anguilla anguilla and
gastric cancer tissue( as a positive control) from an adult man by Elivision™ plus immunohistochemical tech-
niques, Alcian blue Safranin O staining and the modified toluidine blue staining were used as histochemical
staining at the same time. The results showed; Nile tilapia mast cells were displayed better by Alcian blue
Safranin O staining and the modified toluidine blue staining, while the effects of A. japonica and A. anguilla
were not very good by Alcian blue Safranin O staining, and the mast cells could not be examined in A. ja-
ponica and A, anguilla by the modified toluidine blue staining. It was firstly demonstrated that Nile tilapia
mast cells contain tryptase in their cytoplasm by Elivision™ plus immunohistochemical techniques with a mu-
rine monoclonal antibody AAl raised against human mast cell tryptase. Small amount of the positive
tryptase cells were found in Nile tilapia tissues and mostly lie in the base of mucosal epithelial cells and lam-
ina propria in the sections of digestive tract. While the tryptase-positive mast cells had not been examined in
A. japonica and A. anguilla. It showed that there was difference of biochemical element in cytoplasm gran-
ules among different fish mast cells. There were lots of tryptase-positive mast cells in the gastric carcinoma
interstitium of human.

Key words ; Tilapia nilotica; Anguilla japonica ; Anguilla anguilla; mast cell; tryptase; histochemistry; im-
munohistochemistry
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&

B R B
LB ERERAHRERELL, x1000; 2. BITTHEREEKRHNE, x1000; 3. BAFEEEEAHREEHAL, x1000; 4. 7]
J B RRAE R i Se e 44k, =1 000; 5. RIREA BAE R B Ak, x1000; 6. A\ BEEREXARAREAL, x1000; 7. §ifE
EREAEAHH(AB/SO Jeft) , x1000; 8. B ARFER BAL MM (B R P ARBERA), x1 000
Explanation of Plates

1. The immunohistochemistry of mast cell in the esophagus lamina propria, x 1 000; 2. The immunohistochemistry of mast cell in the

stomachus cardiacus lamina propria, x1 000; 3. The immunohistochemistry of mast cell in the stomachus fundus lamina propria, X1 000; 4.
The immunohistochemistry of mast cell in the foregut lamina propria, x1 000; 5. The immunohistochemistry of mast cell in the midgut lamina
propria, X1 000; 6. The immunohistochemistry of mast cell in gastric carcinoma interstitium of human, x1 000; 7. Mast cell in the foregut
lamina propria ( Alcian blue Safranin O staining) , X1 000; 8. Mast cell in the stomachus fundus lamina propria ( The modified toluidine blue
staining) , x1 000





