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CT A DL TP AL W BOR PR M SR =, WiV T 315211)
WME: AT EBERAAEERZRORE AFRAAHRLEPCRER, AR LERBAE A
W3MBRNEREFAATTRAAFRE, FAELZANBAMINRERE . K.
JEMAEARFATRERAG RN, FRET I HERNEAS AL ENRERFE LW 2
Fl. BRINE AENENARENRREEFEREG TEERINE; AR EAR S, 5 AT K
JEA 3 ARBR I E G R RNA R B RANEA T A ERN AT AR RRLTHME,
FRAKAIWBRMNEEE N RFRE R ARY, AP T—9 AR EREHEH, T &R
FHBREERENAANA —ZRE. AN REAHERHRAES3HBRRAERALEX R

WA EAREERRELMUR, NEHREEB 2D R G HME. Bk, T EL3
FERINENARERRN D TRAAMERE LS 2T RTMFE R E 0K EMRAT

KER: KEE; LW,
HES %S, S941.42

16 K 8 1 ( Larimichthys crocea) 3358 4 7=
i 3 [ A2 ) 249 G 7 ol R T 1 2 R, T 4
PR FEAN R e T HFRE . HEiC ol &
RBE 815t 97 9 19 9 5t 32 2 1 B IN T ( Vibrio
alginolyticus) W 4E3N & (V. harveyi) Fl @ 7 I 5K
BN X DI
B P E AT T ORISR g (B
T ARG AT e PR ROCR 2 . WH R,
KRZ R 2K G s Y B iG , A 2 51 3
Bl TR, 0] A T = % K O AT A A
B4 D i it e 5 B B AR Ak 22 (8] 56 &R A
P, T BOK RE TE S I AL S i i 5 B T6 15 it

128 ) A ) e R D R TG i PR AE
G AREME AZE G, A 2400 i 2 W 1 R b S5
TR B — o F2 B, JF 4 5% Wi #AC TE AR 1% M fa ik
HAZ RN, A S EEE . PRI, AR 6 1
TAT I 2 EAT S 300G I g T A= 0, 0 A s D A )
) SRR AR 0 R T A e A, S B ) L
MR CEE,

Wi (V. parahaemolyticus)
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WATR % ; T F%E; % ZF PCR
XEkFRERD A

YT FSRB L, A BF 5T DL 5 AR 37 5l K B A
BT i 3 A0 BRI X 5, R A S8 5 T
ok i3 3 O IR B 4 4 57 £ T PCR A
FARP A 2012 4£ 2 2013 4ETFJE TN 2 4E 1Y
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FRY T3 00 50428 T T A 20037 2 R S 40 PR ik
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1.1 Xz

FIAR B AR B TR ZR RS 2 T K
PSR A PR ) e 45 M A o A5 R T TERE Y R
WA RAE 3 4,00 1 ikt 2 Wt 3 it
2012 4EREEMFIA S A 16 HE 11 F 20 Hit 11
K ,2013 AFRAERIIANS 11 HZE 12 A 14 H 3t
15 R, R AE M ok 3 4 WA v 4% Bl HLER 10
R A,
1.2 HEHFKIRE

A Ay BH A X B A v s oI BT ) I R R M A
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NGRSO R S T Y N RN N
75,90 C ol i o 7 SE A O IR E A
1.3 FE{FMNE

2 x GoldStar Best MasterMix , RNase-Free
Water (bt 50 B 24 ), B{ g B ( GENERAY
BIOTECH ), SDS, CTAB., TE Buffer, 5% j§ [
(25:24:1) G4 SO mE(24: 1) (EURKE) ,
6 x loading buffer, 100 bp DNA Ladder, NaCl,
RNA [iff, 8 Al K % ( KEFEAY)) , OSE-Y10
ALV 4% (b 50 RAR) |, s ¥ R B0 L PCR
4L (Eppendorf) , £ 5 A2 Uit & I HE Ik X (DYY -
I8 AL, Jb 5t 75 — ), Bk K & 4k &R 58 (Gel
Doc™ ,BIO-RAD)
1.4 XHESEZEFANRN

(G REY PN R o P ol A 5 o
BYJTBIRZY 0.2 g fIF I CE ULPY SF AL 2URE
AT KER 2 mL 2.0 8 d . FIAFES & 4 2
R, G S RS IR T o e ) 5 S
M 5075 $2 i DNA, $2 U f¥) DNA F - 80 Cyk4f
R .
1.5 3 MEwIMNESE PCR &N

PAR Bt 25 2 20 DNA Sy 6 I A5 A, DL i o
INER P 4RSI T I i o R P 2H DNA Sy BH %
Bk , RNase-Free Water Sy [ P #5 #g , i 47 £
PCR " B 5

Z # PCR Ju N R & ¥ % K& 519 (10
pmol/L) 1 pL, M5 4EYRE 514 (10 pmol/L)1 pL,
Bl v i 9 B 51 % (10 pmol/L) 0. 4 pL, 2 x
GoldStar Best Master Mix ({1, & Mg®*)12.5 pL,
A 1 wL, A RNase-Free Water #b & & 25 uL,

PCR fEHR £ %.94 C Hi A% 5 min; 94 C 78
P30 s.57 CiE k 30 5,68 C 4t 80 s,4 i 3
Ja B KR BERERRAR 1 CHEAT 4 B PR, 1B R B
$) 54.8 Cwp 4T 20 DA, B AL PEAT 32 AN TF
;68 CTHEAf 7 min; T 4 CTFRAF,

PR YT 1. 5% Bl B B A Uk 2 AT AR
W, BE IR R G4 R o 3 R IR i AR S T
W R By m i s IR 737 bp, W ZESIE 382 bp,
RV I IR 271 bp, WURA BRI A, UL
T R EDC W= P N a1 o S R AU o | B
R S PED 3G T A0 S B0 45 2R, BB HIL Pk 28 B A% 3%
FFF RN 75 iz 3 R , LA DR AG I A
14 YA 12

1.6 REBRBFRREMPE

TEGN BT & T K™ IR B A BR 2 7 R A
SUg i ] A X SR A X K B 0 R AT 5005 0 A 2R Y
BRER 73 M FLGE Tt Bl 23 3 F 2012 4F (2013 4R 52
56 18], F 19 4 77 L K B A8 35 A a2 AT S5 A AR T
W RS HBE S 3 R U IR 1 R g R
PEAT AR SRR I3 A, R AR R B A8 B i 1 AR S
3 P EOR IR G Z [ KR .

2 RS0

2.1 KEHE3IMEHMERHBREER

2012 4FRILAG I K B 0 326 B, Hoh 57 B AR
I E NG e R 17.48% ;67 A il 2] ity
HEGITA , JR YL R 20. 55% 5 Bl I 109N SRR R A X
T O W 4E O I BAIR, Oh 12, 88% (427
326) . 2013 AFILAG I R B f8 450 &, Hovh 138 2
A 3 ¥ I , R A 30. 67% 5101 R A
FUMSAEYIER , R R 22, 44% 5 B I 91 T e
Ky 18.22% (82/450) (K 1),

357¢
I @ 20124F
30 m 20134
-0 25¢
S
%2 20 +
®3 151
BT j0t
W IR MAUEINE RV LK
V.alginolyticus ~ V.harveyi V.parahaemolyticus

E1 2012203 £ XAAKE 3 HBRMEABRLER
Fig.1 Result of three pathogenic vibrio infections in

cultured L. crocea in 2012 and 2013

MR 5L B 45 28,2013 4K ¥ £ 3 Fh O o i
AR R w5 T 2012 4[R]3l S X 2 AF AR
B TR0 1 B TR R A ST A R e RS T
RV L SICERT o A b 4FE 00 AT LE 0 3 ot 9 R, 7 28 9K
Rl A ZE 9ICER B A AT BE R SR L e Ty — 4 A
IrBH KB A8 15 0 2 BT A i TR
2.2 3IMEFINENARIREHERE

2012 AFGETHEE SR« T BT X 2 8% #1110 %
Yu R, o 21.10% (23/109) , Hoyk oy 1 % £,
YLDy 17.27% (19/110) ,3 K fh 1 S e & I
fi%, 2 14.02% (15/107) o W 4E 5N AE 3 20 A [
% 0 1) SR R TR A B Y AN TR, LR 3
I £0 (9 SRR 31.78% (34/107) W2 & T 1 % £
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19.09% (21/110) #1 2 ##11.01% (12/109)
R I 5 T J e 3 () s A oI TR 3 0 A A TR Y
B AH G A 3 A, 43 30l o 1 i e 11.82% ,2
Whth 7.34% 3 6 17.76% (& 2)

357
ol#&fi one year

Y 30 + S2#8 £ two years

Xg25¢ w33 three years
B2 20T
% 2151
*E10 F
5 -

0 x 1 1
WEIE YRR RV
V.alginolyticus ~ V.harveyi V.parahaemolyticus

2 202 F3MBFIMEANAERERLERLR
Fig.2 Result of three pathogenic vibrio infections in

different age of fish in 2012

2013 A [ G 145 AL« % B IR L e 4R 9K B )
A [r) % 1 1 R e 2 () 2012 AR R S AR ], (H R 32
A 2012 Ay o H A Ry U B O TR X 2 % Uk
PR o, N 36% (54/150) , Ok oy 1 & i
29.33% (44/150) Fil 3 & £ 26. 67% (40/150)
W Al DI TR X A5 S % £ SR Y 2R 43 3 Ry 23, 33%
(35/150) . 18. 67% (28/150) 1 28. 00% (42/
150) . @IVA Mok X 3 i R R, N
24.67% (37/150) , 5 2012 445 B AR 2 H 1
R Y R 12, 00% (18/150) #5 2 % fa
18.00% (27/150) ik (& 3)

40 1 o1#3fa one year
35r \ =2/l two years

w38 three years

30
-2
ig 25 +
M2 20t
%% 15|
BE o0

51
0

WEIE PRI
Ve

R A ST

(=}
V.alginolyticus ~ V.harveyi V.parahaemolyticus

<

B3 2083 F3MFRFNENIAEREBRJEER
Fig.3 Result of three pathogenic vibrio infection in

different age of fish in 2013

G55 WAF S0 0 B AT R0 T B I NS 1 % R
2 Wt R RT3 A T I B DI TR L R 7 I
SIVERXT 3 % fr A0 SR e R AL 12 Wt 3 Ah,
W AEDTTE X L% f A SRR AOR T 2 i £, T I
L SR 7 K P AR AG I rp X 1.2 e i gy R e R LAY

SR
2.3 3MHEHRIMNEENEARFAIBRRR

2012 4F ] 2013 45 5L 4 25 R 28 MU, fL LA 2013
AR N (P 4) o 7 SRR S AL P Y JRR R 3 A
i, N 18.44% (83/450) W JiT ML LB R S e R 22
BIARK, 735109 12.00% (54/450) F113.56% (61/
450) \11.33% (51/450) o M 4 57T %5 L P A1 Jek
ReR ALt R, N 11.33% (51/7450) , FLARAKU A 1t
I 8.89% (40/450) |5 I 6.22% (28/450) Fil I
JIE 3. 11% (14/450) o 5 1L 5 R XTI UL 1A #)
S 4 B g 8. 00% (36/450) 7. 11% (32/
450) , W1 42 5 T HFMERY 4. 89% (22/450 ) J ' I #Y
3.11% (14/450) ,

SR A X T REE L, 3 S0 A
P by G R B T LAY, 2 L
O 9IS H R 3 1 T 2 R 1S,

%g | o R liver
16 o I spleen
o 14+ ® B kidney
o\\°‘§ 12+ 2 JLAA muscle
32107
h2 6T
BE 0
2 -
O ' ko 1
WEIE  RYEIE BRI
V.alginolyticus ~ V.harveyi V.parahaemolyticus

4 203 F3IMBFMENAERALBFRLR
Fig.4 Result of three pathogenic vibrio infections in

different tissues of fish in 2013

2.4 3MBRINERERHEEANNESH

3 O I T AE A A I TR A R K
o A 3 iU N, I 2 oI N B A Y
YL R AR SR A B b R IR R T AE A
SRAET ] 50, 3 B S0 IR Rk g R A I 25 R
WHEINE AE 2012 4 8 A 13 HF 8 29 HM A
i 1) Bt JB L SR A e, 3k 20.69% |, WS AE I 7E 8 H
29 H YL R iR, 35 37.93% , Bl 1 9N TR e e Jak
Ye 26.67% MBAE 6 H 27 H(EK 1), S, H
T8 7 8 H &G X387 765 1L 5Bl , % 4 97 5
KE g TRIGE M . BN 1 5 KUS &
YR 20.69% , = T 5 KAL) IR G R 16.67% ,
T A AR DI & s 1t 9 1R 5 XU A ek e SR AR Ak
B, 45k 6. 67% (8 A 6 H) XLk
31.03% (8 J 13 ) Hl 6.67% %} It 20.69% .
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F1 02 EAEERAREMENI HMERLER
Tab.1 Result of three vibrio infections in
L. crocea in different times in 2012

JR YL /% infective rate

H 9

doe W RMIE M
V. alginolyticus V. harveyi V. parahaemolyticus

05-16 10.71 7.14 7.14
06-05 6.67 10 10

06-27 16.67 33.33 26.67
07-16 20 13.33 16.67
08-06 16.67 6.67 6.67
08-13 20. 69 31.03 20. 69
08-29 20.69 37.93 10.34
09-20 16.67 30 6.67
10-09 20 36.67 10

10-31 13.33 10 10

11-20 10 10 6.67

2013 AF AN [7) SR FF B[] 550 3 ol 3505 I AT A Jae
JeR GRS 2012 4EZ50L, RIE 6—10 J 3 Fif
S0 NP 22 B B e R L5 11 12 H R g
FIGEAR(F2) . 2013 4E 2 k& KBS 410 5%
R EIER R R AN E S, 7 H 13 HEX
“HNTHEGINH R THRRNT, RHAET H 26
H 3 FhBOm IR s B R mF7 H 10 H;8 A
21 HERCEE" 410 ,8 H 26 H 3 FEci ik
PR R Xt 8 H 10 H 4» I 4 = T 16. 66,
13.33 F1 10 NE S B,

£2 0BEAEERFRMEMENI HMEBRLER
Tab.2 Result of three vibrio infections in

L. crocea in different times in 2013

J®YL# /% infective rate

H

date BOE A A L9
V. alginolyticus V. harveyi V. parahaemolyticus
05-10 13.33 3.33 3.33
05-25 23.33 3.33 6.67
06-09 33.33 10 13.33
06-24 73.33 13.33 13.33
07-10 26.67 13.33 16.67
07-26 30 46.67 26.67
08-10 26.67 30 16.67
08-26 43.33 43.33 26.67
09-11 40 10 16.67
09-27 20 60 23.33
10-14 20 33.33 26.67
11-01 16.67 26.67 13.33
11-14 13.33 3.33 13.33
11-30 10 13.33 6.67
12-14 10 6.67 3.33

2.5 REERGRAESI MBRINEBREN
X&E

SZWMESI, R INE BT 2 T 8K RN
A TE 2012 ,2013 4F K B 15t 977 s & 2B B ) [A] 53
Tl S0 I TR J e R £ 1 B[] A7 A G IR

2012 4R 7 A 1 H R85t 97 0 T 06 Wi 47,7
J 8 H R IE w558 w7, 7 16 Hik 3 &
W MIAE 6 J 27 H 52560 B0 W7 7 3 N T e 4
TR R IR G e RS A 16 H 6 15 H
A W] W8, 4y A 16, 67% | 33. 33% |
26.67% . X W] RN A i H I TE A &, T 7 ]
1 H B AW AT WY& T R B R 1 K g3,

8 J1 8 HEMW IS Bl g1, XF 5% 58 M 46
AR K . 8 J1 13 H &4 f I 4G JE T FF +¢
22308 J 23 H, JRYANE O R 3 RO 8 A
IBH(ENERME S d) BREG R 20, 69% |
31.03% F1120.69% , W i KT8 H 6 H(H KB
Fiki i ) (R % 16.67% 6.67% F16.67%

9 H 15 HItR,Z RCR & 16 55 K- =
T 50, 8 A O e R I AR,
FET A R4 2 10 H 20 H A RRE . B R
R 25 R R 729 H 20 H A 10 H 9 H 2 &
SRAEH,3 N T A Rk e A LR R A A
W10 31 HE 11 J 20 B, &G 2 IF 16 5 40 1%
%o e B C AR A KB £ 5t 5 i kA

2013 4F 6 H 24 H ¥4 Bt m st T, il
IE R AT B ARAT 2 ARAN TR, 28 580 I e TR
W AE SR, T A A 3 AR IR R R 5 2T 3 IR
FAEBAEAA L 383 7 — A8 B, Hovh i e
PR SRR e 3 R 3K 73.33%

TR 13 HEZEG X951 By RE e, K H il 2
MBIET., 8 1 1 H &Y /7 85 L 48 0 o i 4k 90
B, BT B (7 26 H ) i 2 5G4 Jak e 28 43 A
PR, AR 46, 67% , W W T 7 10 H
13.33% [P JR YL 3%,

8 H 21—22 HE K ER" LRI, G K
BREE 2 d TR s, Kefa i 3k R elUR T 5%
KFET, Z J5 JUR K8 fa R M AU T 5 43 it
9O H 11 BANA B2 5% 58 W46 R 32 1w &, R L
Tom . WO AE AT R o, S A R
IR (FE R RN E M 4w ). 8 A
26 H RMELE R W , i 5 I TR F0S 48 TR 17 8 gy
HIIRF) 43.33% , 1L 8 ST 10 H Bk Ye 243 5] &5
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o 38 %

H16.66% 1 13.33% ,
3 e

Shoemaker %57 75 3% 3 H 45 H | 1% 45 #9410
K2 o3 18 5 7 O 1 6 D A DU ) R BERE A PR
A AT REAFTE T K 11 O, 3 BOR HE RAR AR, H AT
ZH PCR FUARAE AT I o 8 & b R 3% 1 HORAE
F, U B X KRR AR A 0 e T
A8 S5 01 ROAG I K8 i 3 A B0 9 R Y S e, R
Dl 000 R B R 35 9 0 1) A A RN R R R SR s
FH w7 R O A B R S I 2 B PCR HR i
17 BB A

2012 48 3 Pl B I A b s 4E I R Y R
R, T 2013 AR 8 90T O 3 2R i e 1, B TR
LT A 33K 9 4 o R e SR AR AR A
X ¥ 7K IO R 5 BE K B BRI 9 AT 2 B
$e 3% 3 FEURINE B RE A ZUh 3 B3 2, w]
D g DR £ 1 A A T A O AN 2 — E 1Y, wl fE B
G LIRS TR AR TE S, 5o, IR
Joi A g M D KA o T L 6 T Ay B ABCR DR B £ 15t
97 9 1) TR A, DR 2 I BB A AT B K B R 5t
3 993 I A I DG BRI ]

3 T TR X A ] £ % Qo 1) SR e R A TE —
E 22 SR VA SR R AT 2 0 1) SRR R A R, I 4
ST 1 ) 75 I S 42 2 B R X 3 U A AT v ) SR
e o T BN TR R S [ A 0 1 R 25 S AF
T UK S e X AR A FR A AR QW) b
( Lates calcarifer) .1 ( Lateolabrax japonicus)
[R5 BR 1A ( Streptococcus iniae) YA E . %A
A T ACHE BR A O IX 3 £ ) SR G RSB A AR K
(S ) B3 T IR, 5 AR SEER 45 R A AT . AR
ST JEL AT, PR A5 TR g R SO0 R R A R e g R
MEERRZ —, W BOW W & fm B A E EEY
TR O IR R 1 7 B T
R BT AR AR R AR 5 52 R 58 M AR I T 40 M I Y fE
S1 LA RS 7 v 05 e A 21 4 R 40 AR
SGEFEN S YT, 3 AR IR R S TR
KA IR B AR Ak K B A 92 7 A RE ) iR 55 450 YD
ARG T 5 A R /INTE 4 IR

3 Tl S0 9K R AE AN 7] 20 4 e R 2 SR SR B
O A AS 2 205 B AR AL A R i, BIVTRJE B
JUE VB LY AR A RS s LA LG T L R e R
SIS 3 Rl P UE 2H R0 R R 25 R RN K

SR B ST U IR B R A A VR A ) 1 4 v ek
QeI A B, WLPA A IR 58 T T ML (R OR
oy Hr R I AR SRR 25 R S AL, RN A
PR R OB RS AR 2 T B R
TBEHUIRRE T1 T Kk, 2K A 1) 5% 1R 0 B 1
fRGL A I Jr B BEIH 5| A f0 5 B S I o T
Je B ML TR0 B G I L R R, S B
IRFB R B e B A gLz 0

RUEABIEFE RS Be 3 Fif 0 9 B 16 K 2
AU A R B IR R IR 5 R 8 507 0
(0 2% A A OG0 LS ZE DR I 8 I AT 1 344 I
I T 5 A% 1R BOR W, AT AE f AR N TG E IR 4
i LB S e X K B a3 A B0 I
Rl b A 2 A 2 2R ARSI A . AR, 2 SR AH
KR BRI DR A5 A A B, oK B AR K TR T
A2 N- i SUPNNLS EULE IS A A I e
240 T R 9 2% R I 0 2 51 K B AR B 0 19 K
HEAAT

[l o, ARl i 2 2 4 X R B AR Bl e R A S
3 b O I B JE e A S5E A 1 WF ST R AR R B A
15t 479 K T AR % R AT AT LK, 97T ey g R A
23 7 R UMD, X O P I J 2R R
BERPRERE L WUR T H M KA. AT I, 0 3 R &
AEAEAEA — AWK A i e, T 3 b e 8] L f) SE IR
Ho B X 114 T 17 5 9 S 3 B 19 T A

PG, J 5 3 S0 9 X R B A R 1 73
TUHATIA IR A5 o0 M, 4R K B A8 805 99 R A
LT R A R B B, BE IR K A% S8 U AT A 2 F O
AR AN S B St 977 47 12 A B8 3 I 1, 68 ) T 14
e A R e e R N SE AT ook I AL R AT AT BB B R A
RO B R SR (B . AS SERR A5 Rtk
e FEL R A 15 P o o T ) TN A i At e AR S
AR A R B A
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Detection of pathogenic vibrios infection in Larimichthys crocea and
its forecast and warning of disease

GE Mingfeng, ZHENG Xiaoye, WANG Guoliang "
(Key Laboratory of Applied Marine Biotechnolog ,Ministry of Education ,Ningbo University ,Ningbo 315211 ,China)
Abstract. In order to prevent and control the incidence of ulcer in large yellow croaker, we evaluated the
prevalence of infection with three pathogenic vibrios in cultured Larimichthys crocea in Xiangshan by
specific multiplex PCR. We collected the liver,kidney, spleen, muscle of fish in each sentinel cage randomly
and detected the infection status. The results showed that there were some differences between the three kinds
of pathogenic vibrios that infected the fish. The infection rate of V. alginolyticus and V. harvey large in L.
crocea was higher than V. parahaemolyticus. The three vibrios were more susceptible to muscle, spleen than
to the liver and kidney. The infection rate of different age of fish was not identical. In every sampling time,
there existed infection rate. From July to September was the peak of infection rate and the rate increased after
the typhoon certainly. In addition, according to the investigation on the relationship between incidence of
ulcer and the prevalence of pathogenic vibrio,it showed that the infection rate would reach a higher value a
few days before the outbreak of ulcer disease. So we could forecast the incidence and prevalence of the
diseases through molecular epidemiology investigation and analyzing the infection of three pathogenic vibrios
in the fish. Then, we will establish RT-PCR method of three vibrios to analyse the intensity of infection
further. Thus the experimental results will be more convincing.
Key words: Larimichthys crocea; vibrio; epidemiology; forecast and warning; multiplex PCR
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