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xR RERARESHRAR SEXE SELIKE

S T S R P 3o A R L ) B (R R (Delves—Broughton et al., 1976). XA
T & B RS, AR R AR B AR TR CIREER R MAETHNTE, JHELR
B R RENTIERRAEEHEARENIA RN EE N MME=LRNATE. ERE
BRI REZ W A RAPIRBE AR (FAT) . B 8K 6 5 WA 96 (ELISA) KA X R S B R
Rz (PCR)% . AR, XS5 R O Mk 2 i 52 A T xof R 40 T8 405 3 9 2 BT (Adams, 1991;
Song et al., 1992). Xt 4T 5 o8 @Y 8] B2 92 St b ik 12 W B RBF R 4 A £ L (Chen et al,
1994), A SCIR 45 vh B 2o 055 B B —— B 70 100 90 B 32 7 AL 7 RO o) 4%, BD A PR B R
B DL KR P B AR A T 37 BHA AN 7 A o o SR P R B IO B L AR A 3o R SR A
P 2 W iR LK 4R .
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R, WAk,

R AR 19964E2 8 13H, 2 HIH. 10975789
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Bl YA M58 B (Vibrio Parahaemolyticus) B¥k 4-7,25-C T 1989 4£ 9 A 4+ & B B W L AiE
o E 3T (Penaeus chinensis, T TIFR3TER) s Bdk 1.1614,1.1615 T 1994 £ 6 AW B+ EF}
BT Bk T, T 1994 4 8 AW B B ra h DA B 2E vk BE QM1 T 1994 £ 6
A W PARGREYHSEER. B TNER XM ERS T E 2,

1.2 HEH&

W5 Bl v i YR B E bk 4-7, 1.1614,1.1615,] Al QM1 TE 2216E V4R b 8% 3% 24h, I W& K
B 4] B A2 B ER K BB, BA 3 000r / min B0 20min, BE# =K, F 100C K% 2h, AR L HFE
B, R AEREKE N 1 x 10°cell / ml,

1.3 Fs i 7 il &

PR R A A E 2kg R R, BR 25-CH AL, HEE KB4 5% 0.1, 0.2, 0.5, 1.0,
2.0ml B E S S IKERIKIE ST A R, AR E BIFR AP, G A 3 ReT. &E
—WRESE, 8 7 REUMLM E BB A, 8005 101 28004 £, BRI AT IBUM FF #1 & S e ML 75 .
14 RTXRRHER

HENEBAR NS &KL TRAAEIL 52 8, 1% Xu (1984) 977 %0 2 & ¥ i
BB A o 5 M35 A 38 XU R B AS e, FUR 38 USRI TR, k3 SR AL 5
X, A ZE K A B ER K BE B, 7 B4 3 000r / min B0 20min, YE ¥ =K, REMABREGRE
M A AT R B, EIER IR Y 30min, BRI R, HOEREZBRMAREEK, EHRELAR
0.2pmi FLUE A 8. B /E B9 G e INLVE I 8 38 U N2, N A B AR BL &, B D &Il 1l
IEEZ M M
1.5 AR A (GFAT)

X Xu %5 (1984) 19 5 W& #0470 B0 B0k, N Z RS B ) R 40 B M R Y R E 2
BuInF.

1.5.1  BUE R XTI, 3 H3E B a0 Y o bk B3 R0 S0 3% E A 3 OF, RS A ik B AR TR
¥ 7E 55C & 10min.
1.5.2 B A BRA ARSI I A, 335 3% LR 36 Ak 70 2 11 9 SR 4K, (3 =5 (R #5180, 72
W h LW 1589 B FARIC A 4 I3 (RITC, BBL 2 &) H §h) . R 4 L iE 5 4 857,
ME —24cmx 2ecm W EH A, BEFIMBEA 37CBFHE Y+ X B 30min. A 0.1mol / L
PBS (Bt BR i 1, pH = 7.6) M UEH / 3K, #£ 0.1mol / L PBS H&¥ 10min, KRR K
RLE 4 M. 4 bR 5R, FIBATE 111008 9% i K 08 & 4 G0 0 7 (A SCRIF ) ) s# 47 R RE.
FAEE LRI, AP 110 R E R XEERICR 5 R IgG ML (FITC, LigAEYH
T ITR Y. ERMNEWRA En—HE7Ob A E =% (PBS (5l = 1:9), 3
h. EREBH EM—FX B KW FHM.

R SHEREEMBEME. 100W RIT, WAL 450—490nm, KIGIEIE R
510nm. ERFENETHENE, FRAVBOIAA, Bk AHRA,
1.6 HHEXTHFA A TS S0

B 300 BRI 3T IFERNK (Z) BT LA (A HIEEEAK 200), B 5F 48h. &l
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VI Bk 25-C, 7E 2216E £} L85 3F 24h, DA Jo o A 28 /K i BB B K O A K
3K A rf, (K SRS R R 107 cell / ml. STERAANMER, HE&GRATRRELS
., BREFEFEMEK, 3dfGE, NLIEAM T HHEE 20 BEFa, A 100umALE# T
B % 2R U8 SRS, P 100ml B o B AR R ER K bk 3 IR, I K E R S KBRS T BRI B,
L 181 3 90 47 A 1 A A 00 A o o ) 81 v oL KR

B 12 BAAFE AR R 12cm 9 FRREATUF, 7E S AE N (A TH 8 1K) B 5% 24—36h.

BIYE I AN TE 4-7 % 1.1614 MR MR A AW (1.2 X 10° cell / ml) 7E 3 4R 48 == 58 UK

T E SRS, R AT IR ST 0.04ml. FFERPHFERT, 43 5 BUL 5 AL L S S ULE, I
FERE ., O L B, I B R R BRI S A S AG I A . R R BRBRBCR B iR s, HEYd
23 Austin %5 (1989) B9 77 ¥ AT B & BB MY A, B 390 640 R B AS W &) 7 af 9
WERALFH oA,
1.7 B o A ) a9 B T B3 A

FE T UF & # h eR, M SR R IR AR b R A L ERORIAAVF IR LR 3 H (B
HRE S 20 BAFEY) . B3 HERRRAFE A SR 0t IR KR S U, vk SR Rk . FIA]
B2 LA B ARG T AR ¥ v 1 &) 7 1IN
2 #]
2.1 M &R EN L

SER ], 2 S A o R J5U I R 2 T LY, 8 R AR ST 3RS 24 30ml Y I V. I
BHAMEEEAR AR RN ZRBAE AN, H—ATE 1:1 28004 £, 3t HFRTH5 )R
B — B o I 9N o LA S R A DR 4, (H A B Ll 2 R A Bk IR, XS 3k R R A
AL T 2 W I 3 58 SRSB4 B, O A AR TR B I R R A R R A I LR, TR &k
FRFE , I AR — A A BEAR . SR8 T I0LvE R M RS B9 R IR 1.

1R O 5 A I R B R IR R R R g3 W 5E , W B AL T, £E 52 PRI
Tab.l Titers of V.parahaemolyticus antisera before HEAHEBWAET, £ 3BHKEARX

and after being absorbed X}iﬁ (3‘51&&7‘)&% > 1:2), 6 Hg)[{ﬁ_

e R B Y B R TR X R <1:2),8 BREK

47 1:640 1320 FHIE(ND), RELWMEN S —HREg
1.1614 1:5120 112 560 . i

L1615 12 560 11280 IR I 38 SR BB IR 1256, SRE

J 1:2 560 101280 ME A XA Em N 196, £l

QM1 125120 1:2 560 Wﬂhﬁ}ﬁ,ﬁjﬁfz\ﬂiﬁ‘m{%'ﬁ 52 HE?EH%%B

B R R, L& — PR & S A M i Bk, AT AR T Fm I ey s . 4
BE 15 W MLV V8% A A B S Y 3 R R LR 2.
22 ALRRLREGR

EIF A THBBRRE LR, KHHM D BAWIFEARBRRLRE. R
T, 76 S5 B 4 AF # oP AT I B K B B KR, 78 3 A B AR PR AR U ED . 3R BN
ATRBELHRY, AFMIME EEE DT ESH SHEaN A ER D &k E
(B 102) , 308 T 20 A 0 A SO UL B R BT A A A % L o AR 2, BR
RBABANH.
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Tab.2 Cross reactivity of V.parahaemolyticus antisera before and after being absorbed

H O & R B 38 R B A TR B} I 38 UL R
BENHE Vibrio alginolyticus 1.1607 133 —
W IR V. campbellii 1.1597 1:24 —
FEE V. fluvialis 1.1609 1:2 —
e I V. harveyi 1.1593 1:3 —
BRI V. natriegens 1.1594 13 —
A V. pelagius 1.1588 1:48 —
B V. anguillarium 19105 1:12 —
1)) V. anguillarium 19106 1:24 —
B V. angnillarium 19109 1:256 —
L4 ) V. anguillarium 19264 1:3 —
B V. anguillarium HOG 12 —
i 1) V. alginolyticus 17749 1:48 —
W RINE V. campbellii 25920 112 —
REKIHE V. fischeri 7744 1:12 —
Mg PR V. metschnikovii 7708 1:24 —
V. ponticus 14391 113 —
V. marinagillus 14398 16 —
ER A V. adaptaus 19263 1:3 —
V. algosus 14990 112 —
A V. costicola 33508 1:6 —
A5 V. vulnificus C-7184 1’6 —
A B 5 B V. neocistes 14636 1:24 —
LB A ) V. albensis 14547 133 —
ERLNAEL V. cholerae—01 1d ND —
EHLMREE0L V. cholerae non—01 Ta-N-37 ND —
EFLINE 0L V. cholerae non-01 1d-N-27 ND —
EH I V. cholerae non—01 N-2007H ND —
EAL W01 V. cholerae non-01 I-N-186 ND —
EARLWE L V. cholerae non—01 le-N-10 ND —
R Photobacterium logei 15382 13 —
KGHH Escherichia coli 25922 1:2 —
KU E. coli 10798 1:48 —
KA E. coli WP-2 1712 —
KGHE E. coli K-12 1112 —
KB E E coli QM2 1:12 —
V¥ 72 3: Enterobacter aerogenes 10006 1:48 —
LT Salmonella gallinarum SAK10002 ND —

RRKEHEKH Shigella sonnei 1290-SS ND —
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53R
m W & [ I=2 MR R Wt B 5 3 IR B2
HERFTERATE Citrobacter freundii SAKI100 13 —
) Gl <N Aeromonas hydrophilu 15467 1:6 —
R B Pseudomonas aeruginosa 10145 1712 —
THE Arthrobacter simple 1.754 16 —
HELEH Proteus vulgaris 1.1527 16 —
R Corynebacterium pekinense 1.1735 1:96 —
Bt ] Aeinetobacter sp. k-1 1:12 —
ke ] Enterobacter sp. k-2 1:48 —
MR Micrococcus sp. k-3 1:24 —
BIRFE Corynebacterium sp. k-4 12 —
HERE Micrococcus sp. k-5 1:2 —
R Pseudomonas sp. k-6 12 —
HIFH Flavobacterium sp. k-7 1712 —
Rt Acinetobacter sp. k-8 1712 —

2.3 S UE AP B O N B B AR T A5 R

e 3 A RR AR B AR S P, P 1 AR K BRI I, Hot 2 AP AL RH.
753 HERIT AR A P, Ko | ARt an P A DB BRI INE, 555 2 HAE G RAGTINE,

3 g5 4AiR

PR VA 2 i b B 3 R 0 D R R X TR AR BT YA RO R R AN ST R AR . 2
J V6] 42 5 S P AR B AR 3o 0 D 3 1 R 32 W B T LA S R 395 1 2 B T a4 O R A, MR A
NRKR\ET—EaRg., i THRITEERTTRHENNEHKRSSM0ERERT XX
WER, M3 % —HEARSE, v mT DA MER B9 A 0 i3 oy &) 7 i 30 5 5 ) B9 37 AR > 8 B4 21 B8
B A3t MR R HG , I L ef[RIARAT, — M Sh BRI AT 52 . B B, ZEOLH AR H R —Fp il 2 o
i REHZHEOR,

BRI AR R TR A EH LA HA TG HERNEROTIE. XA
BT TR AR ORI B R AR R EEAE ARG, HEAS A REMH ESR
&) gt At e A p AR ELRr R v, D IR B T X BIRE S . FOLTLAR S sk BE vl A
00 B A A A7 A P R a0 A, SURT LR E G IR B B9 FR2R . el B I 9 1 S A KO i
AR REY, HALAES M AARANBRER EZHRBERCROME. FRS
(1993) X I B R LW SE TP FRIA MM ERFARU LR LMNE, X#H—PIEE,
H Y M YN R B TR A IR R 25 R 405 | AR UALAE T B EFSE TR, TRl S e AR B AR
RT3 o R B S . R A I B X e A e R AT A DR e Sk B e, R
B IR B TCAE T AR AE AR, B TR] e 26 BT B A A AT A& 0 2 B LN E, 40 it 6 AN S Al
BERMREMAAMER, Kb 4 MERFRIENLINE. B, BRI AR AT AT
T SR Rk Xt AF, i R] R T A T BROIR AR EUR S B I AF

F52 R e L 3% 12 Wt o O 200 R MR B L 3B R S TE B P R A R AR R i B A AR
HrEURE SRR, B, B AR & RS R 6 & 2 Mg EREEA, UMEZIHA
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STUDY ON DIAGNOSIS OF VIBROSIS IN PENAEUS CHINENSIS BY
INDIRECT FLUORESCENT ANTIBODY STAINING PROCEDURE

Zhang Xiaohua, Xu Huaishu, Xu Bing, Ji Weishang, Han Yin',
Yang Xuesong'!, Ma Jiankang'*
(College of Marine Life Sciences, Ocean University of Qingdao, Qingdao 266003)
Y(Ningbo Fisheries Research Institute, Zhejiang 315010)

Y (Dahua Fishery Production Group Company of Laizhou, Shandong 261413)

Abstract An indirect fluorescent antibody technique (iFAT) incorporating
fluoresceinisothiocyanate conjugated anti-rabbit globulin goat serum, and rhodamine
isothiocyanate conjugated bovine serum albumin (RITC-BSA, BBL, Cockeysville, MD)
as background stain has been developed for the detection of Vibrio parahaemolyticus
during August 1994— May 1995. The iFAT was based on Xu et al. (1984). V.
parahaemolyticus, strains 4— 7, 1.1614,1.1615, J and QMI were used as antigens.
Rabbits were immunised five times in 2 weeks intervals by injecting 0.1, 0.2, 0.5, 1.0
and 2.0 ml bacterial suspension intravenously, with three rabbits for each strain (Tab.1).
On the 7th day after the last injection, antibody titers were determined by slide
agglutination. If the titers were higher than 1280, the blood was withdrawn by
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venepuncture and antiserum was  prepared. 52 strains of Vibrio (non-V.
parahaemolyticus spp.) and related organisms were used for cross reactivity studies(Tab.
2). Each strain proven to have cross reactivity was grown on five Marine Agar slopes
at 28°C for 24 hours, washed three times (3000 r/ min, 20 min) in sterile 0.85%
saline, and added to the pooled antiserum. The mixture was stirred at room
temperature for 30 min, then overnight at 4C. Cells were removed by centrifugation,
followed by filtration through 0.2um Nuclepore membrane filters. After being absorbed,
the cross reactivity of the antiserum was tested again. For the case of no agglutination,
the polyvalent antiserum for V.parahaemolyticus was used. Before absorption, with 52
Vibrio strains and other bacteria, 38 strains had cross—reactions, 6 strains did not have
cross-teactions, and 8 strains were not tested. Cross—reactivity titers of most strains
were not more than 1:96, but one strain of V.anguillarium was 1:256 (Tab.2). After
absorption, there were no cross reactivities between antiserum and 52 strains of bacteria.
The specificity of antiserum was suitable for the demands of immunological
examinations of shrimp pathogens.

Levels of bacteria in adult Penaeus chinensis challenged with V.parahaemolyticus
and in larval shrimps were detected using this method in Dahua Hatchery, Laizhou,
Shandong, P.R. China. The results of V.parahaemolyticus in adult challenged shrimp
show that V.parahaemolyticus mainly exist in the muscle tissues near the injection site
(Plate 1:1) and in haemolymph (Plate I:2). There were only a few bacteria in other
tissues, such as muscle far from injection site, limbs, hepatopancreas and heart. There
were no bacteria in the eyeball fluid. This indicates that the major infection site of
pathogens entering shrimps by intramuscular injection is haemolymph. The results of V.
parahaemolyticus in challenged larval shrimps show that a lot of V.parahaemolyticus
can be detected in the samples collected from the challenged shrimp larvae, though
none of the shrimps died during challenge. None of the bacteria could be detected in
control samples. A field-scale test of V.parahaemolyticus in shrimp hatchery show that
V. parahaemolyticus can be detected in all the three groups of diseased shrimp larvae
samples and one group of health shrimp larvae sample. Therefore, iFAT can be used
not only to diagnose the clinically diseased shrimp, but also to recognize subclinically
diseased or carrier shrimps.

Key words Indirect fluorescent antibody staining Penaeus chinensis Vibrio

parahaemolyticus



