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WRAKFFENLMIEITEF IHHNV-WSSV £ B R FESH R EIT RE
ﬁ%%ﬁﬁm A

R K= G4, L

%Xf” JrXa,
©, ARFE

(L. FEZK = RHER S B AR MK =BT TE BT RV E AR Sm il R KA A E AR =, Big
201306; 3. T BE XK= BORHE v, L 201499)

H E. WIFHRLESERE T (white spot syndrome virus, WSSV) Fl{&
Yulk fr R K it I 25 B PRFEMR FE (infectious hypodermal and hematopoietic
necrosis virus, IHHNV) 3455 4] OIE & HIMF 205 , 0158 T 2014
AR LI X ER AR /K IR 5 FLYAEE T HF WSSV #1 THHNV fy e Kt
YL F BLHEAT T BRER R IR TR T . AT 45 2R R, WSSV
1 THHNV -3 8RR R5351| K 42. 6% 1 38. 5% , WU B 3L R
20.5% ,H.Ap , IHHNV-WSSV IRk ye R 5 WSSV BRI R B FAHE, K/
AN BIFE TR B, RE THHNV-WSSV 4 gy xf iF Rt st %
LU [R]— B ] s WSSV AR, {EL2 33X 75 25 SRS %o A8 24 200 il g s A R AR
JRE RRRETHEER ., RRAHXE— BRI A B
BERRBGIE M4 A7 R B, THHNV-WSSV LR L vl DI7E—E R E L&
i WSSV B L e B8 1= I B TREG Y S e N2, (ELRE , B B e et 1) )
¥+ , IHHNV-WSSV LRk Yu = B b WSSV B3 58 K i [8] B 5o %8
i, PR, B4R THHNV-WSSV Jtjgk YL ] 75 — ¢ i [8] 3 Fl—
TE AR FE AR X AT R IHFE 3R, (H R L T 3 O 2 BUR ML RO B
A8 F A E] A S B R T, BB G, THHNV-WSSV 3Lk e S5
2% 7T R HU B B L BE R

T, kER, O,

)@ll"/fl%jl:'-39 ’éﬂ{%3, _T‘It\ij\

MREA: AR, EBHKX
R 7K 3% B Xt BF B9 THHNV 1
WSSV B2 It H R EMRE,
Ho b THHNV-WSSV dhske 3 5
BN LR RS WSSV &
WERBIEMH R, Bk, B 5%
THHNV-WSSV JE 8k 2 i 30 1
L% 5t 0F AR B B A SR B L
MR & KPRy WSSV B 5
REAEBEENIALE L,
KW FLNEMIR; HIESR S
TE 3 ; XU Ye P B T Je 3 il
4 E LR B ; SLERL e
LMY BALES ; BRI PR A
FESES: S945.4
XHRFREE: A

200090; 2. |5

JLYNIE ST WF ( Penaeus vannamei ) R H Xt 3k BF
Tz H3E R, TR R 3 T R K SR B I £ 2
o {HJZ, B 20 42 90 42X HF 5 BELE S 1R
7% (white spot syndrome virus, WSSV ) 7E1Z i Ff K
HAETAT LA, B4R A R K&, HFEE
RBURTEFIRBICE, 45 X IR FRGE P R B R
ZPARKS T, SPUMEY R T Rt i 3% 5 R5E
%% 7 ( infectious hypodermal and hematopoietic
necrosis virus, IHHNV ) £ B.F 1981 4E7E LA EST

R HHA: 2015-04-16 f&E H#A: 2015-05-17

URFI I X AR (P, stylirostris) H &L, AT R BUL
Y XF R 18 PR 4% /N BR B 25 B AiE ( runt-deformity
syndrome, RDS) , EULUF SM WM T | A 6 218
PRI, o ) 28 B 0 2R IR P R

W5 &P, L 4E R WSSV 5 THHNV 7E [ 4b
it W e R AR SR AR 155, T L B 2 76 X R AR Y
AP BR IR AR, B AR LR TLIR R
R %t A i3 SRR R i RES . R
T, 184 L5633 Wi s B L B L J Xof Xof )

EEWE: Ll IR SR R@EBRIE (P ARPBEF(2014) 55 5 5 ) 5 3 G20 25 M BT Be I 2 A BBl 45 3¢ % T

(2011T103)
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LA HF 9 S B 2B S5 IR AR ST, T B
X 26 THHNV-WSSV IR Bl 52 &2 % A= 78 g K 36
Hrp, MR E N2 HE X E LB T LGy
UFEIRIKFRAH, N I, AR B ST T 2014 4F % L i 3b
DX B 73 3R 7K 37 FE ML 4N I X 8F #E 4T T THHNV-
WSSV iy SL BRI 2, HAT P RIT T P e
X X M 2 2 SRR S R RS R R R

Y& H 5E283h 1, 45 b S BEAH S B 7E X T 19
RPENLE HRIE T HEMEH . BRI ACE
(SOD) YEAHT AL RGE I K S ME = — , 7] LASP-5
PRSI B R AR Th B R A T AR B
T R S A EE R R
VEWRRRIE (ACP) J2: 5 Wit 20 0 P4 I B R O B B2 44
JBER ST, 5 A WA P DAR 5K, ZE R A KA
R PR A S R EE EEER,
ABF 5T 265 BOX P AP B A R B 0D B R 5T T
THHNV-WSSV -G J5 3o 8 i) S B PRI R o

AR T

1.1 FLg4ETER

YR A FLYEE X IF. 2014 425 -9 H
Xof b 96 b DX G A FLANEE X MR IR VK SR 58 37 (3R FH
1F02) AT IR ER R EE (=10 B/ik/Hh) , F3F F X
PR R RZTT(T ) MRET 754 55
¥ (375 3 -6) , BT A XU L I TE R G R
K SRR S B L =R,

SRR YL P ML 40 U R W - {8 R ) L 4 U X IR
[(5.5£0.5) g] g4 5057 g w5 WF 5% 2 dth, I 3K
SPF EMFF—RAARKAE T BT EBT M. &R
HLHT, R4 5I7E 1 000 L B4 fiih e 3 d )5
FLE ., XUFEFRAKEEEL S, KIR(28 £0.5)
C,pH 7.2 ~7. 6 ;4% X R A 5 & (1 5% £ B0k
TRl B RARME 2 ¥R ,24 h RNEJWT SRR .

1.2 PCR#&i

B SK B 38 LY 29 50 mg, 3 B8 72 A Ui B
B, Al sh YA SRR A RBGAF & (KRR ) 2
B4 DNA, IHHNV 1 WSSV &R PCR 5|5
ZCHR[15 -17] &R (4 T) . IHHNV F1 WSSV
S0 W41 Fr Bt s |k 648 bp 1487 bp, NG54
P44 R Begr i 2 309 bp i 316 bp, ST
PCR ¥ 455420 . B 56 94 CHIAZEM: 4 min, #BH
94 CAPE 30 5,52 CiB K 30 5,72 CHEH 50 s 1
¥F 30 IR, B J5 72 CZEff 10 min, N3|#f PCR
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PHE SRR T AR SR BE SR = B 55 C Ab, HAth
55051 AR . PCR =4 2% BB Wk I
FL UK I FEBE SR R AR
1.3 AIBLARSENHEE

THHNV R ] 43 18 TANG %1 5757
PFEVEE L THHNY B X AR (A 5258 %= F - 80
CARFFE) 2B 3k B B /G Bk M 35 LR AR,
PBS(0.01 mol/L,pH 7.4, W: V =1:10) &) 3,
8 000 r/min &> 20 min , FIERZA 0.22 um JE
8 A%, BT -80 CIRTF

WSSV 55 3 PR AF TR ) 1 £ 1 2 SR L VR K
HIHAE S5 SR 2 )3T, S BUSL G, B 8 AR IR
WSSV 7 33 YL W A0V BE A R 3 AR AP A L x 10°
1.4 FEPAIRES

BEMLREE T 37 1 FLANE X EF 31T PCR 4610,
ER R %R S THHNV 1 WSSV [,
& ,FEHLETE 300 BXTEF, R HFFE 3 b
WL ST IHHNV R 8 AR AR 25 wL; RIS, BEAL
PiE 300 XRS5 &) PBS(0. 01 mol/L,pH
7.4) o BRYXTURA PBS X HF 43 3R F 1
000 L ZE£F 4o (150 H/A%) , B YL A 8] 1E & MR
B K MASE, KiR(28+£0.5) C, 2 A5,
THHNV &Y 2 B4R E 10 B AFH)IE K 2 2517 PCR
FxE & PCR &, B\ IHHNV JBRYL 1), 3 HF
R BN EZ AL 1 x10° 0, HE)E,
THHNV FHE X EFFD PBS 4 51 %4 R F F WSSV &

WSSV W SLIR /R 4 4, B4 24 B XTHFET
F2F—~200 L BEEFAf H : THHNV BH P % o Pk
Pu WSSV 5256 41 (IHHNV-WSSV) . PBS i: & o 7§
Gy WSSV LI 4 (WSSV) \THHNV FH 44 X #F-F-
44 PBS X} HRZH (IHHNV) DA & PBS 1 5t iF F-3F
5f PBS Xif B4 (control ) , BRI A [A] IE # MR 4t
KFFEE . ARELHER 3 Ko
1.5 HT-RNYE

WSSV Be)a, 4 4 h M —IK, o #xFiF &
SFIFET B O, F BT a5 s A A BT,
1.6 RESH

JRRL S LR 2% )1 B WSSV kL 144 h 5,
4y RISk 42 THHNV-WSSV 4 1 WSSV 414 3 B Wi
FEXTUR 822 , F 4% HhE R AW E IR AL
B BE K A S A S R L 5 wm B )
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h, H&E Jefa 5, B TS T EIFHm R,
1.7 EgiEa

HAERTCL.1.1.3 1.4 R, ARFE,
WSSV YL M FE I € 7% SCHR [ 2] 7 iR 9
YEVARE B LUBL 7 d WXTHF RSB R K T
20% g/ N REEEAE R R AR R R .
LI BSE B i WSSV Jak e ¥k B2 i 75 IR AE K
1 x 107 R 8¢ ; JEk e 41 A R L 4 41 30 %
¥FET ST 200 L b fifith . WSSV B 5, DU
41 0.24.48.72.96.120 F1 144 h HRAET &, &
AT AREE 3 BXTUR, 4379 B B AR A0 LY
HEET - 80 CLRAFE, FiT SOD il ACP i M
%E o SOD FI ACP HyRETE 7347 5 12: 5 2% W 1 A il
PR & UL (B s ) #17. ACP E A&
AL E AL 3T CHER/EM 30 min =4 1 mg
Bk 1 >4 (R B 5 SOD 5 SCHAEA MR R o
SOD il %3k 50% b By %t i i) B & g — 1~ SOD
WHHRA(U), HREBEARAZELHRE G-
250 thfa ki E ", HEREERSRITEAR
N y=ax+b,
1.8 HIELESSHT

L SPSS 19. 0 Ge itk 4%t S 3 g 217 B
KZE 25 #H7 (One-Way ANOVA) , 3% i Duncan
R ZESR, P <0.05 B EHEERKF,
FH Excel 2010 2211k &%,

2 4%

2.1 IHHNV #1 WSSV Bt =iz
2014 4E5 -9 A, ¥ 1 X B ANR K 35 58

Y (355 1 0 2) FLYNERT IR THHNV F1 WSSV
MR R RN (R D) FHES L M2 1
SHEF WSSV #1 IHHNV () 5 3e R #7631, 5% LU
L HA SR 1R IHHNV B35 1440. 8%
MG 2 B WSSV JBk 4L 3 5 3K 65. 2%
IHHNV-WSSV YL 7E 19. 1% P F, 55 itk
WERIEA 40% o B, XF HU AR [E] A 6y ol WL, Bk
RPEHEERK Kb, FREG 1 FF 5 IR b
FEXTEFF 6 H &% WSS, MR 2 K#s IR
R P REXTHR 435 F 7 A9 A &K WSS
(Widp 2 & %0 it % ) WSSV Bk e & ¥
100% ) , i —ERREE L3am T 244t B Es X o 19
SERIRYL R, RIS 1 FXTERT 6 A M4k R &
WSS J5,8 -9 H Xt 3B i A7 AR B ok B R A
W, i HCFR X HF WSSV gkt 2 F1 IHHNV-WSSV
IR R I EAIK (8. 75% F1 6. 3% ) , B & 5758 B
I RZEK:, B 9 H Ui, W5 il B e R R bk 7t
B (37.7% F126.4% ) ;ITHHNV [R5 WSSV
A AN, (AR, KEEIENT, bE 5
FEE ) IE K 2B LA R, FES3 -6 1
Rl BB TR R R T BRIR 2 (R
2) ,Hit, %A X IHHNV ST B RGN, FR5H
%53 4 WXTIRRE SR B 2 R B I3, Xt
HRSNURET A4S , 78 b 372 18 3 , 46 00 45 2R B P A5
B HIRE 2R B K WSSV 38 BRI , IF 32 %t HF
#R WSS, WA RIS 1.2 M5 3.4 #
KB T R RIS Wi 45 SRR B, WSS 2 Vg b
X FRFE LA XT R A 3 B

F 1 HKFEAGETR IHHNV 30 WSSV BLREE
Tab.1 Investigation of IHHNV and WSSV in P. vannamei cultured in freshwater

FE A e Mg JRYe /% prevalence
farms month total numbers WSSV IHHNV IHHNV-WSSV

5 45 4.4 17.8 13.3
6 51 64.7 37.3 29.4
! 8 80 8.75 50 6.3
9 106 37.7 45.3 26.4
1(F1Hg) 1(average) 282 35.5 40.8 19.1
5 22 18.2 22.7 13.6
2 7 47 72.3 31.9 23.4

9 20 100 40 40
2(F1) 2(average) 89 65.2 31.5 24.7
1 +2(F#)1 +2(average) 371 42.6 38.5 20.5
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F2 KRFRFT(TRH) LiBXEIKAKFE
R RITHE WSSV R
Tab.2 Prevalence of WSSV in clinically healthy and
diseased P. vannamei cultured in freshwater
in Shanghai in July 2014

Fam  RHW e
farm sampling pond number
3 KHR My 7 100
4 KHR My 18 100
5 TeHEAR M 9 33.3
6 FeAER MY 18 44.4

2.2 IHHNV-WSSV BifdiRpy Rt T %

WSSV Ji&L 24 h DUJg , JR Gy 20 X R AH 4% H B
RIFFFCTE DL, I PRI A LLAR A8 /K T {8
WAk 60 B PN T A, T THHNV 2H F0 control 21
STUFAR B EARAE , A BT B4, B
WHRT-E o EBxn (B 1), WSSV g I 24 i
THHNV-WSSV gt 25 ff) Xof oF b 2 Jak s B[]
FER RS- RERZ W A, 1 H WSSV 21 X &F
BRI T R IR A T A ITHHNV-WSSV 4,
Z WSSV J&RYLJ5 144 h SCI 4 k- B, WSSV 41 %t
R BT 2 (83.3% +6.8% ) 2y THHNV-
WSSV 4H(62.5% +3.4 % ) [ 1.3 %,

@ THHNV-WSSV

%] C
S 90 ayssv
o= 80 alTHHNV c
L3 = control :
%
e
g
P e
Bk B
=
=
5
Q

I1E]/h time
1 WSSV BiLEARFERE S 548
AR RITE =

Fig.1 Time-course of cumulative mortalities of each
group of P. vannamei post-infection with WSSV
ARG FER [ — i [ G A R G 2 5 B3 (P <

0.05),
Different lowercase letters indicate significant difference among

different groups in the same period (P <0.05).
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2.3 IHHNV-WSSV 3% if iy 8 48 41

97 WiEE THHNV-WSSV a1 WSSV J&k
PR AR Bt , WSSV Bk 144 h J5, 435Ik
SV A 3 2 WA FE X U f 8 22 1) O B ) o
WE 2 s, i /2& IHHNV-WSSV gk gy 21 ([&]
2a) i8S WSSV 4 ([ 2b) , i Wi 5L X HF fry i 22
PR K B 40 i (B 400 0 O 400 A 55 ) 22 AR e oK
REFHRUKRERARR, FF6 WSSV RER
Tl R B RLRRAE . 799 2 3 5 XoF W S8 22 40 T 1 i 78
REMRTHARNERREREER.
2.4 IHHNV-WSSV B3 iR 0 & B 1t

T 4yHt ITHHNV-WSSV g JL % 1R 7K 758
FUGAE SO W 68 A 56 B P I 52 el , A BiF 53 76 52
WAV BE WSSV JBRUL L0 /5 , 4 #T T X MR I JER
BRFIALA A2 H SOD K ACP & AR 4k

XF i JgE B SOD Fi ACP 3% 4 5% mm UL & 3,
WSSV & J5 , WSSV 2 1 IHHNV-WSSV 25 % &F
JIF R AR A SOD 5 P2 BUAERE f5 T E 3, fE B R
J& 24 h PR T RET SR T [ THHNV 21 A
control ZH(P <0.05), Hr, WSSV 2H¥E 24 h |5
IR F SN E 2 F G 48 h A HRBH T &,
I THHNV-WSSV 41 7E 24 h J5 BU R # 5 , FF7E
YFJ5 72 h 5 WSSV 4 R Bk B el (P <
0.05) . A2, IHHNV-WSSV 4%} iF SOD 3%
PEVEAE B T [FIIXF HR 20, T WSSV 41 Xof F ) e {Ef
TR R, BE)S , P14 HF B AR P9 SOD
TR, HRPUE TR R4 (P <0.05) ; ff
JEEAR ACP F)7ZEfb Bk 5 SOD 250, N [FH)Z,
WSSV 20 Fil IHHNV-WSSV 4 X i JiF J§& it iy ACP
TEPEYITEIRRYL 24 h 5 FF4E B FF, WSSV 4 | FH
TS 48 h B3k 1%, T IHHNV-WSSV 44
R 72 h J5 A Bk EE e, - H, B4l ACP
TEPEER IR 4K T Rl 8 THHNV 20, [ 3 % IR 4
(THHNV £ il control 41 ) X #F i/ i SOD Fi1 ACP
BARBHINER S, HEERHYAEE (P>
0.05),
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.
£ oo

b

- .
2 WSSV i 144 h J5 IHHNV-WSSV 2870 WSSV 2 Ji%C JL 40 R 3T of fy 8 2w B T4k
Fig.2 Histopathological changes in gills of moribund P. vannamei in the group of IHHNV-WSSV and

WSSV and at 144h post-infection with WSSV

a. IHHNV-WSSV ZIXfUFMELZ; b. WSSV ZIXUFEELL . RO MR EERRIO AN, B EHLE IER 4. FR =20 pm,
a. Gills of P. vannamei in the group of IHHNV-WSSV; b. Gills of P. wvannamei in the group of WSSV. The black arrows point to virus-
infected cells, the white arrows point to normal cells. (H&E). Bar =20 um.

SOD3E P/ (U/mgprot)
activity of SOD

ACPIEH:/ (4 K ¥4V /mgprot)
activity of ACP

100
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10

0
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50

40

30

20

10

JFFBEIR Hepatopancreas .,

bC
A
bec A bA abA E bA,y
bHER . bA o bA cA
bB abCD -
al

9 ZAAB a ah @IHHNV-KSSV
@SSy
BTHHNY
ficontrol

0 24 48 72 96 120

i E)/h time

FFER Hepatopancreas
cD
cA

B THHNV-WSSV
WSSV

8 THHNV

O control

N v

o

Rl

to [RoRRR R —— =

4 48 72 96 120 144
i fEl/h time

B3 WSSV BE LR ERATiRER s SOD 71 ACP Hy7EHEEL

Fig.3 Time-course of activities of SOD and ACP in the hepatopancreas of P. vannamei

post-infection with WSSV

AIRINE AR Rl — I AR R 4L 1 22 57 B 2 (P <0.05) s AR RS PR R — 476 A Rl ) s 3% 1 22 5 B2 (P <0.05) 5

TEIR,

Different lowercase letters indicate significant difference among different groups in the same period (P <0.05); different capital letters

indicate significant difference among the different period in the same group (P <0. 05). The same case in the following figures.
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24 %

Xt LPY SOD F1 ACP 35 LR : G 4 iR,
WSSV Bt 5 , WSSV 4 i THHNV-WSSV 45 % iF
ILEA f SOD 35 4 th B A 12 B S R I T g 1y A
fhia# . WALELREG 72 h 4 SOD JEHERFE T
K, I 7 R G J5 AR PR AR F IR 5] THHNV 240 70
control (P <0.05) , BEJ5, P45 M du s - 7t
HFEYL5 96 h [F] B EEEE (P <0.05) , &
L 96 h J5, WSSV 4 LY SOD & ¥ T K18, &
RIGZAR T RIBAXS B4, (B2 —H & F IHHNV-
WSSV ks 2 (P <0.05) ; JLA ACP {254k i

cA

80 LA Muscle
a

& 5 SOD 2548, ARl 2, WSSV 28 Fit IHHNV-
WSSV ZHXTUFAILPY ACP I P76 3 fa iV B IR
SRR J5 48 h Fl 24 h Bk ERARME, B,
IHHNV-WSSV I YL 21 f¥) ACP JE MR+,
HTEGLS 96 h BIKIEAE, 1T T WSSV 4 At
M, ZRIR B E, R, FEH)E 0T DR
Hr THHNV-WSSV ZH ) ACP 3 1 U R [, AR B
X FFRHA WSSV 4., Al # %+ BE 41 (THHNV 44 Fn
control £H ) % #F g it SOD 1 ACP B 4Rt i 3R
NEFEE)  BREFHAEE(P>0.05),

70 bA
Za 60
%8
“5 50
2 40 @ THHNV-WSSV
#HE a WSSV
§§ 30 aIHHl;JV )
z contro
2 9 =

10

0 0 72 96 120 144

B E/h time

140 L Muscle

120

100

]
(=]

[=x]
(=]

activity of ACP

ACPHEH:/ (4 K ¥4 /mgprot)
3

Do
(=]

THHNV-WSSV
=WSSV

= THHNV
ncontrol

48 72

96 120 144

] /h time

4 WSSV BEFNARIERALA F SOD 1 ACP BiEHETL
Fig.4 Time-course of activities of SOD and ACP in the muscle of P. vannamei post-infection with WSSV

3 ¥
3.1 WSSV #1 IHHNV B ZiF&

Krigs SRR, IR AE NP MRKFEES
XoF R A AE 5 = ) WSSV il THHNV 3 jgk v i
G BRI 0 20.5% , G 2 F9 H#
& WSS B Yy T B iE 40% o LR
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W ARE W UESE , IHHNV-WSSV gk iy B 42 %
AETE AR 20 A A 5 R R, WiV 3R
FA FLAAE TR A THHNV I WSSV i 3t sk u 5
1K46.7% ~93.3% ; A E L R B R,
FRFE FLAAEEXT (R A ) THHNV 1 WSSV [y 3t
YRR 51k 60% ., 7] UL, IHHNV-WSSV Ftgky
YIRS AE SR 50 LT AR AP KB R SR 2 e, T
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HIRA R E B = MR K. BRI+
FIG 2 £ 9 Ay XF MR S AEFE R IR (R B
WSS B & MIE) , (E2 2 4> FRFH 5 i B R Ao i 45
R¥ R, THHNV-WSSV gk i 52 5 [t %t iR
) WSSV JRIL R BLIEA R, T2 mfilzRmy,
SR R X HR I LA WSS Oy 32, R itk
PR5% H BT AT B9 IHHNV F WSSV 2 jgk 4 [r]
B, % WSSV i Tips S H A E EENALE
X, PERATFT A, B AR & A X T THHNV F
WSSV /g (1) 2 251 45 B % MR S 8 OR AP A 56
W%

A2 AFEES -9 A MBRERGISE R, 3,
TTEB, FHgHIX WSSV FI THHNV (- 3 8 e
BRI, AR 42.6% F138.5% o, (HEHME
AR BR R A5 R, AT R U MR o 8k B ik,
WSSV iy e S bifi 5 8 #2245 A0 b it B A
K, RHRERRRRZT (T H) , HgRgeR
TR AR 32 5, T THHNV [ 5 s % 56 335 o 1R
0, BARF I TE AR R R4 ik 2 B JHL R e Z ]
AE T WSSV, T 25 0 2 & Z if 2 T WSSV
MG, ERERNE, BRB2LENM @
R FLANEE XS WF WSSV -2 gk L 3 573K 40. 74%
(FRFHY S M 6) , FRUITE WSS B AT, [FHh X
“fRRE” FLANERXTURR K WSS (1 XU I 5 T oA
ZETTHIOTHT , T 22 SR FE A B RS O b B 5 By
o A, BATFEED, G 1 165 ARENXS
IFEAR AT HMR R RN, AR R LT
R, {E2 , H WSSV JRYL R I 44. 4% ,imm TR
RIRZE TR MR ) WSSV K i 2 (40 8 H 3%
%1 198.75% F15 A2 118.2% ) , BR
BRI, B E T 20d J5 & & WSS, AJ I, “fg
J” XFERAR P WSSV R R IR TR T WSS &
PRV TR JRURSE o I 9781 A 0 156 B 9 5 190 RS B 00 %o
T WSS #EWERHEN,

3.2 THHNV-WSSV 8 3t i#% 7k 75 8 FL A iR
POLAN:= oS €k

WSSV &L 5 , £ HH Py ITHHNV-WSSV 4H ;.
YRUEERT R ) R 1T FE T F 05 2B T R 5 WSSV
4, X5 Z BT HIAR ST IR E — 3. TANG 12
TETE XF oF o & B, [A] B R gy WSSV 5, #5 4
THHNV )35 iR L AR B THHNV 5% MR A
HIEF R B, s, B 5E N B3 TE BT X AF (P
monodon) F1 FL 4 I X #F o 41 & B 3 25 L B

12750 SEHENIAT R N THHNV 7675 £ 40 i
WZEGT WSSV B2k, NTIES T WSSV & il
HE M . RATWBIF RS, R SR Y
—ERRE FWE T X R ST, (H R, B
FERRG— B B[] J5 , 2 20 40 L F) 9 28 08 AR A
BEHREREESR;H—J7HE, H T IHHNV 7]
SEULGEN RS /IR LR G AE , B AR A
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Investigation and analyses of IHHNV-WSSV co-infection in Penaeus
vannamei cultured in freshwater and its effects on immune-related enzymes

HU Wenjuan"?, FANG Wenhong', JJANG Min®, ZHANG Jianlong’, WANG Yuan', GU Deping’, HU
Weiguo’ , YU Zhongli®, ZHOU Junfang'

(1. Key Laboratory of East China Sea and Oceanic Fishery Resources Exploitation and Utilization, Ministry of Agriculture, East
China Sea Fisheries Research Institute, China Academy of Fishery Sciences, Shanghai 200090, China; 2. College of Fisheries

and Life Science, Shanghai Ocean University, Shanghai 201306, China; 3. Shanghai Fengxian Fisheries Extension Station,
Shanghai 201499, China)

Abstract: As white spot syndrome virus ( WSSV and infectious hypodermal and hematopoietic necrosis virus
(IHHNV) were both shrimp-infecting viruses and should be reported to the OIE. A follow-up investigation of
prevalence of WSSV and IHHNV in P. vannamei cultured in freshwater in Shanghai was carried out in 2014.
Results showed that the average single infection rate of WSSV and IHHNV was 42. 6% and 38. 5%
respectively, while co-infection rate of the two viruses was about 20. 5% . The prevalence of IHHNV-WSSV
co-infection was positively correlated with that of WSSV. Analyses of histopathology and cumulative mortality
indicated, although the cumulative mortality of shrimp in the IHHNV-WSSV group was always lower than that
in the WSSV group at the same time point, gill tissues of moribund shrimp in the two groups were both
damaged seriously, and no significant difference between them was found. The activities of immune-related
enzymes ( superoxide dismutase and acid phosphatase) demonstrated, compared to the single infection of
WSSV, the dual infection of IHHNV and WSSV was able to activate the body’ s immune system faster and
kept the immune response at a higher level during a short period; however, IHHNV-WSSV usually led to an
higher and longer immune suppression post activation, which, together with the dual damages caused by
IHHNV and WSSV, suggested that co-infection of IHHNV-WSSV would cause greater economic losses than a
single infection.

Key words: Penaeus vannamei; white spot syndrome virus ( WSSV ); infectious hypodermal and
hematopoietic necrosis virus (IHHNV) ; co-infection; histopathology; superoxide dismutase (SOD) ; acid
phosphatase ( ACP)
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