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1l 77 = X &F B BT 45 & 1iE ¥ 5 FE 3R i o B 7 3o AR 4R 7
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WE. AIH 4 3x10° .6 x10° .2 x 10° copies/mL # t #F & 3T 4 4 4E 5% & ( white spot syndrome
virus, WSSV) 4142 i F2 PBS 7t A T & 4T & % 45 4 /5 % 8 47 1 x 10 copies/g #y 38 ¥ xt iF , # 3 5
i EE PCRZ EWMAENBEZHRT LRSI LKA E ANA N WSSV &8 K & ik
B 20 L, % Am o T F 2 ot 40 e 0 BB AL R . BRERA L3 AR T 3R X AT RS T X 4R
H93.33% +2.89% 56.67% +5.77% F1 45.00% +5.00% , 5t BB A% A K & W1, 4 3 x10°
copies/mL g & 41, 4E % 41 J5 30 min B, % ALA K B0 R 4 B 3K | B K (3. 54 x 10° copies/
g), T JE#4 EAZE 48 h i3k 2| K & (H (3. 12 x 10° copies/g) g B A T My Z AR EL, £ HE
gHE L hoB, ILA A A Bk B SR (2 A1 8 111 x 107 9. 54 x 10° copies/g) , £/ % /& 6 h
i I — AR BB (255 1.58 x107 1.1 x 107 copies/g) , Tl J& X[ (K, # 48 h if 35 2| & & &
(25 %7 1.48 x10" 5.46 x 10° copies/g) J& TH; B AMTAAARELELAHALE X
oo AR R e R AL, B A AR R AR 4 A B B 18 JE fn i I E A B R R [ AR A R E 4T 3
x 10° copies/mL 41 , % #F % 14k 2 40 0 30 4 12 #0148 h & B ILAL K AL (4 5] 3.48 x 10° 4. 05 x
10°/mL) 5 3 ARG e 4 B AN B B ] & 4, o 0 % i bk B 2 B 2k B9 R L AL 5 LA B WSSVt 3 38
MERAMEK, 4 MEA AN O AR LB ENAE EA MR, FHIL A BEHR
REHNUEFERGAKT; BRapfrd N mp il R LY ENRE TR SS, P Y
A LA BB AR R ERT UM, MERARL AN G TR EREER,
KPR : VI ; ARG SMERF; WAERSE; AT X; L FE PCR; ik ™4
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5% & B0 0F 13 B 255 5 11 10 48 & 5 6 SR 1A Y
WSSV &4 % Yl A % . Durand 25" Jf 13 5t 70 &

Jiiz " 1992 AE ¥R AE G 1 K BLIX R BE
JGAE L RVG N RV R H A JEf
i [ % 3 0 40 M Xt AR 4k R BRI L 2
WSSV 5 )32, f& e ok, BOWR %5 ,7 ~ 10 d 5
XFHFFE T 5 15 80% ~ 100% ' {L WSSV 1 %
F1 4 P BT 3 AR 1) 428 4 2R ki 700 42 35 T
U G XTI FR A kR Y

%5 H#5:2011-12-05 &8 B #§:2012-02-20

1 x10° 11 x 10° copies WSSV D) J 35 71 7+
J71 %10 copies WSSV g e xf R i % B, AT
X A PR 2 R B R ) — S R I A L 4 X
R ( Litopenaeus vannamei) Fj 1.6 x 10° copies/ng
DNA 4 £4 V& %] ¥F ( Penaeus stylirostris) S 4.3 x
10° ~ 3. 0 x 107 copies/ng DNA . B 5 %J #F
( Penaeus monodon) 3 2. 1 x 10° copies/ng DNA

BHTE SRR b R R R B L TT(CARSAT) 5 7R 4 i 1 i ll BHEEHE T % 51 (A201101B03 ) 5 Al 3 Ju 09\ 3 % B¢ B)
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55 AR T X B £ S AE 5 R KL R YR B X A Py AR 3 i L 400 Y ) 5 1545

If X0 MR A2 BE T 5 24 A A 9 2 0 T R oz R
XFHRAR BT AT A I AR 1 HLAS 26 AT Aol I R
FER . AT R ' R o e 10 7 WSSV LR
VB BB T I 3 A 5 B A AR B 3 1 x 107 copies/
g VBT 6.0 x10" 1.2 x10* 6.0 x 10’
copies WSSV 3 5 FL 44 ¥ X 0 1 BE 5 X 4F, & 30
AN TR ZE T B[] 9 b Xof R 485 2 o 1 B Y FEL Ol 1. 6
x10° ~4.3 x 10° copies/g., i 5841 2" 78 43 BF
CHEVE 2 S AR Y WSSV S 1K P 9 B A8 AL
B & B, 2495 3 KT 10° copies/ng DNA B 1~ 4x
FECHHE 2 5 E XTI R T

b i WSSV XTI AR 23 38 12, X R 7E H
SRR T T2 77 12 WSSV i R & s, f 27
FU R LR PCR K I AR X BE A 6 R AL
YR E KT IR S Bt AT WS, & BLES — 25 PCR A [
PETEE 2 PCR 2y BHPE (8 /> {4 Jr 76 itk % 359 BB B 2
FERH F R S . B S A R 2 4 PCR R
Xof T 2R VL VL B PG 3 X 32 5% 5% 5 3 1 BRE 5 %) MR AR
HIEAT T WSSV il 45 5 A 25% 11 1R 1 45 47 5
o BIFOCAE T ) 4 9 R 25 10 3% 4 b Bt L SR
AR TP [E XTI 32 P BRE A5 % S R 2H 40005 B 2 5 B 5
R AEA I WX MR e 91, 1% Ab T 1 AR e &
95 L SEAE AR B 96. 5% b TR IR YL R 5 AT
R 15. 6% A AL TR R o PR B % 4
T SR G B R ML U X U WSSV AT B A R
9.7 x10” copies/g, BE 15 % I f% =5 #4879 9.5 x
10° copies/ g, fH 2B A MR & I BELE AL

GG WSSV R T I A — a2 51 X iF
PR VEBE T, 50 /D 5 0 75 1 X A BB 6% 4K 22 2E A7
BFgEaRaE ", FRBE R R (A A R
A pH UL K & X4 1y ol A2 g 08 1 k #5F
WSSV iy xf BF B B 25 & A 1Y 8 &, (B 02 4
WSSV [ %f #F I 7] 1 8 e 320 B3 i i 90 19 45
SRR UL ARG o A SZ IR RF ST T AR AR X B4R
A AE 7 75 ML B 980T BE TS X R R Y v AR ) WSSV
432 W) LA B % - 3O RE 1 ) R 25, i b L 200 Ji 450
N T i 25 I 248 1 B B8 2 1 2 AL

IR ik

1.1 SZIEd#

S AE TR K 58 BT = AR K B
OB K SE Ao SE R B 0 MR B I R =
FEIRUF I PR (15,07 + 1.31) em, {5

(20.08 £2.56) g, &40 & 7t PCR ki I & B X}
IR Y #E 4 29 1 x 107 copies/g 1 1 BE 45 £ 1E 95
B o XTURIW A5 7E 1000 L p A i 9% 1 A, B 5%
91 E) 6 R g 7 E R A R BAE TS . LI g 5 )
JK I A 28.5 ~30.5 C,Eh 4 30.0 ~32.0,pH i
7.8 ~8.2 V% H6.6~7.0 mg/L,
1.2 FEIFBFHNERER

SEUHE AR B 1) JRE Y %8 B A Ay o i ( PCR A6
PR AR DR A7) , SEB AT IO LA 2 2R0. 1 g,
JA 1 mL PBS(136.9 mmol/L NaCl,2.7 mmol/
L KCI, 10. 1 mmol/L Na,HPO,, 1. 8 mmol/L
K,HPO, ,pH Jj 7.4) JKIAHFEE .10 000 r/min 2.0
20 min JFH _E3ER ARSI B BEE 10 7°,0.45 um J§
(S-S (T < I o s G S N s i
-20 CWRIHIRAF . 206 it PCR Ky I & B0 52 55
FITF 3 ANk B WSSV 568 1 95 B V& 43 S Ky
3 x10° .6 x10° F1 2 x 10> copies/mL, J&& J 1 ¥ #H
M 7.5.1.5.0.5 copies/g XfUFLL4L,
1.3 LW HAREE

ST oy R S M BURE L, ¥ 3% 3 x 107 6 x
10° 12 x 10 copies/mL % PBS 4 ~4b 34 , 5 )2
BRE TS SO pL, R FFIE S H 8 I, W
HEALAEIE 3 A7, A A7 20 BIF, Tl
SR S IR X U Y B8 T OG5 BORE 2 B A Ak B S
120 B XTHF, 76 1 9 )5 15.30 min 1.3 .6.12 .24,
48 72 h 435 A 1 mL {3 5 5 76 X5 HF RO s Ab B
M9 A A HUEER (19. 3 mmol/L #7452 1R 4,
239.8 mmol/L NaCl, 182.5 mmol/L % %] ¥ ,6. 2
mmol/L EDTA,pH y 7.3) ) 1.5 mL B . &
CIRUIL AR B2 B 00 45 20 A L 8 391 1) 5 0 5 1Y)
JTHE ), B i AR BB I A LA 0 A Y R T
DI 502 I 94 B A L AR AR B A SRR
AT 8 AR, I RE PR AE T 4 CUKA . UM S Y
S R G SR AE T - 20 CokAE 38 [0 5256 %8 )5 AR 77
T =80 C, g 4 o =AM o
1.4 WSSV {yitE = PCR &l

R SE R & S IR Y U7 ik
il £ 1 2H Bk AR UE G, T R 3 A A D A
HLE) DNA H B, A 45 45 D152 3 58 5 20 ook
SOEZANE ¢

P8 DU 000 #5 DU ER (copies/wl) = KL ¥
JE (pg/wl) x 10 7% x Bf fR i 48 2 K/ 5 41 5k
G Fa . R BTRINEE S F 8l 6.02 x 107, &
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ML o> T = — DR X T
(660 g/mol) x H 20 Jiv A Y G A B (bp) o

HEAR I S HEAT 10 155 2290 b 3 i B, e & T g
F| 1 x10° ~1 x 10 copies/pL 8 Mk,

WSSV 3] 4 #= Tagman 3% 4+ % W
Sritunyalucksana 45 > [ 77 ¥k 78 i AR T R4
MR A5 8 WSSV 51 ) Hl Tagman #£5f

real-time PCR /& 3R £ 4 95 C A8 £ 30
$;95 TAEPES 5,55 TRk 15 5,72 THEf 30 s,
AT 40 DMEH
1.5 2 I itk B2 40 B 4500 i 28 48 B

B o bR 2 4m BiEL B FH i 3K ES R il
T 2 2 Jitd 4 ( total haemocyte count, THC) , 4 &
LTS R S a1

BT B 4B (/mL) = N x 10" x n, 3
N SR A S B CED 0. 1 L 19 BB
N x 10" .1 mL {8505 n - M0k B8 50 3 B35 5

ok B R AT K 20 R 107 SIS O
4 %0 8 7K By MR I BE B ) [ 72,4 °C,3 000 r/min £
0> 10 min, BT 8E ) B &7 2 10°/mL, 5% 5% 5|
AL BB & 4 CARIE 1 h fi i 40 g
R B4 R, T PBS 22 o il vk % X T, HL
E Qe e A ( x 1.000) . 2 565G 4
1Y 5 RT3 i 240 0 B e fL %k 200 4
J, S 3 Tl 200 B R I A R e
1.6 HEHH

K FH SPSS 17. 0 B 44 X 52 56 B 4 47 5 1 o3
Br, %l One-Way ANOVA i 52 35 45 S 5E 47 5 2% 4%
1, & F Duncan ik #E47 2 5 L, P < 0. 0504 22

25

33
(=]

T RH
tails of death
>
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(=]
T

S FE VIR 78 Excel 2007 23l ARG 3
2 4

2.1 iRAEMZHERSH
8 MU BE AR ME A 1) RT-PCR 7 1) 9 ' W i B
SIS Y i £, dr A 5 R AL R
TR AR B 58 5 (C) M Z 18] 2 B0 R 4 1 46
PESER MR B R =0.999, 5256 K0 Hhs 5 2L %2 Uk
MR MR (E 1),
35

TEIHL/ C,

cycle number
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wn O wn O O
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—
(3]
W
-~
9
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~
o

B 1 EHRK AR
X FRAES MR BE S 1 x 10 ~ 1 x 10® copies/pL,
Fig.1 Standard curve of recombinant plasmid

x 1 x10 ~1 x 10® copies/pL standard.
2.2 BT XTERERE WSSV R R fm AL
NG 24 h J5 58430 X ERE 708055 , 253 IR
e, o DS RS R Al 5 SR 30 h S AR A 0 R
EE BN , i Bl A7) T A B, BB T A5 Uk
e 50 h g, W4T HR AR 21, Sk B R R B B Il
VRS A I BRE T B R AR T i e, R X R A B
B AYRER 5 S 60 h LUJS (% BF T8 1A A B 2 Y
FIBE, A HRZE X MR ShE & oA H AT,
e 2 3 iR ,3 A WSSV gL ik i F
PR T R #E BT B AN BE T e, 3 x 10°

m3x10° @6x10% = 2x10?

95~ 106~
85 95 105 115

FfI8 /h time

2 37 WSSV IRERRETHT XML THER
Fig.2 The death number of P. monodon post infection with three dosage of WSSV solution
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10 # gk TSR IR R B LR A AE g A ML EE IROR B X MR A P YRR AR B9 B K I A0 1 B2 1547
110 T-% K 13.33% +5.77% , VLG B Wi kA%, sa B

100 F =-3x10° --6x10> +-2x10> =-PBS

BRIET R /%

cumulative mortality rate
[N
(=)
—

35 45 55 65 75 85 95 105 115 125
Ff1E] /h  time

B3 BEARKERN WSSV T XIFMERFETE
Fig.3 Cumulative mortality of P. monodon after

injection with different dosage of WSSV solution

copies/mL ¥ 4H , XFURLE SR 45 ~ 55 /NEF S BLES
— BT, JE TSR N 33.33% £2.89% ; 4
85 ~ 90 /B BEEE AN BB T 0, SE TR
20.00% +5.00% , LhJ5 & i BEAIR, S R AT T2 %
7 93.33% +2.89% , 6 x 10” copies/mL ¥ i 4 ,
XFURFESS 45 ~ 55 /NI I — AN FE T = i, SE T
HOH 13.33% £2.89% ; 45 105 ~ 115 /N AR
TAT EE BT R N 16.66% +2.89% , LG
HWEAR, B BRI TR N 56.67% =5.77%
2 x 10° copies/mL ¥ 40 , %f MR 7E 45 45 ~ 55 /B
HUBE S5 — A FE T I, SE T AR 10, 00% £
5.00% ;%7 95 ~ 105 /NEF S BUSE N30T = 04, AT

o
&=
X2, 8T
®EZ
g e
8577
g?é
=z E6f
RnL%
BE o
RN
—

0.25  0.50 1

BTN 45.00% +£5.00% , 3 4~ WSSV JE& e ik
BEZ DX E S RS T- 6 22 S5 35 (P <0.05)
2.3 R WSSV A [E B 8 3 15 %3 58 AL A ) 97
58E

W 4 iR, 3 AN &Y WSSV Y B4, X UL
RN WSSV & it 34 1 316 B A 7 o 1 i 34, 4B
TR YL J5 48 h I3k B g5 KAH, 55 [R] 41 v JH Al 1 [
MOWSSV B RAEREXER(P<0.05) 45X
FEA. 3 x 107 copies/mL ¥ i 41, X F LA Y 1
W & B TR 95 30 min B, ik F) & K (H
(3.54 x 10" copies/g,P <0.05) ,M5Hg A =E
48 h B3k B i 2518 (3. 12 x 10° copies/g) J& FF Ik
TRE; T 6 x 10° F1 2 x 10° copies/mL P /> i &
LIRS 1 b LA A R I AR
(1.11 x 10° 9. 54 x 10* copies/g) ,6 h B} 4 8 —
AW TEAE (1.58 x10° (1. 11 x 107 copies/g) J§ X
FAIG ,48 h B 1k 2 i (1. 48 x 107 .5. 46 x 10°
copies/g) J&i T P 5 X BE AL X R UL IA) P9 5 2 7% 1%
AL PR EB(P>0.05) i 5EXS R LA
o0 (8.87 £3.25) x 10" copies/g, i 17 1 X}
WF4(3.35 +1.85) x 10° copies/g.

m3x10° m6x10° @ 2x10° @PBS

6 12 24 48 72

IF1E /h time

B4 BEARREH WSSYERREREHTNTNANKFSSE
AT/ AR IR ] — WSSV R T A [ i ] s i WSSV 5 i 22 57 B35, P <0055 AR RS 5 847K [[] — I ] 55 A [7] WSSV ik

JE ] WSSV {225 B3, P <0.05; B E{E N Lg(WSSV 1) .

Fig.4 The WSSV quantity of P. monodon at different time post-injection with different dosage of WSSV solution

Different small letters mean the same WSSV concentrations at different time points, WSSV quantity significant proportion, P < 0. 05;

Different letters indicate the same time points between different WSSV concentration significant WSSV quantity , P <0. 05 ; numerical value in

the figure is Lg( WSSV quantity ) .

2.4 BETHXTERELGE WSSV J5HY 2 M wk B 40 B £
T

WK 5 Frs,3 x10° #1 6 x 10° copies/mL
AV P 2 I A 2 A BRSO W A AR E L3 h I

H PG AR (9. 66 x 10° 7. 07 x 10°/mL) , fi J5 &
Wi ETFE 6 h J5 sl B B2 R 3 x 10
copies/mL ¥ EZH7E 12 h F1 48 h B} H B >
fIAE (3. 48 x 10° 4. 05 x 10°/mL) , Jfij 6 x 10°
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copies/mL ¥ F4H 12 h J5 & LTt E 48 h [ T
[ 2 x 10 copies/mL ¥ & 2H & 1M bk £ 41 Jfd %5 7
1 h Bt B AR (1,09 x 107/mL) |, J5 & #F I T+
%24 h J5 R/, 341 PBS By % B8 2 B i bk 2 41
MBI B AR E  AE T h i BLRAR{A (1. 01 x
10"/mL) , 1 J5 &R EF+ 2 48 h i ik 3 & K S

4y
§H40— B
S E 35t
x 3 30|
=8
o L
g2
2E 207
?\gls_
i3
£5 10t
g 5
@

0

025 050 1 3

B S BREARREN WSSV 5

TRE 3 NG WSSV ik FE A, I vk T 40 AR
ML AL 5 WSSV Y4 B KLEAAAE — 8 9 50
% :3 x 10° copies/mL ¥k FFZH % 6 Fl1 24 h 4} .6 x
10° copies/mL ¥ i 41 [%: 48 h 4} .2 x 10° copies/
mL Y B AR 24 h Sb, S b B 4 80 2 1
H5 WSSV 418 JEAE R 670AH 56 o

W 3x10° @m6x10%> @ 2x10*> @BPBS

6 12 24 48 72
FFiE /h time

J& 7 [0 B 18] BE 7 3 4R 5 0 ok BB 4B R E R

AR /NG TR IR ] — WSSV ¥ BT A [ I () 0 i G ot L A0 M e 22 S 3, P < 0. 055 AN R 5 8 38R i) — W 1] 25K )

WSSV ik J52 ] i i bk L4 40 M e 22 5% 4 2%, P < 0. 05,

Fig.5 THC variation of P. monodon at different time post-injection with different dosage of WSSV solution

Different small letters mean the same WSSV concentrations different time points, THC significant proportion, P < 0. 05; Different letters

indicate the same time points between different WSSV concentration significant THC,P <0.05.

2.5 BETHXTERERE WSSV J3 89 I #k B 20 b #h 2£
BT

WE 6 s, B A [F vk B i) WSSV )5, 3
6T WA [) A A 1 ot 9 40 A o 4 RS T B ]
EIATE B AR R . DL 0K 40 BT o L 191] e
X, HAE 3 x 10° copies/mL ¥k B 41 F1 PBS 4147 4
SR E RS E I A R AR 4E

HRTE R K 5 T 6 x 10° F1 2 x 10° copies/mLk
B AR B 2 Tt a8 B (RS 3 B B

B JHCAE AN (7] 4 22 [1] 79 38t 2y i 8 5 b 39006 R ) ]
A, B 6 x 10° copies/mL ¥ Ff 2 4h, H 4 4
72 iy Xop B S B0 20 M E ) 34 2 T K
(P<0.05).

JSURL 20 G 46 3 x 10 copies/mL ¥ B 41
PBS Z{ ¥ Wi ¥4 B2 T %, J5 8 3 x 107 copies/mL
W RE /NI B B 5 B W B & 24 h R R B,
M PBS ZH7E 6 h ¥ T HARME G 3 EFb = 12 h
JG R R TAE 6 x10° F12 x 10 copies/mL ¥k Ff 41
WImE % b TF S R B, 6 x 10° copies/mL ¥ Jif 41
7F 12 h 3K 3 & W {E )5 T I, T 2 x 10° copies/mL
W20 HIAE 12 h F1 48 h B H B g, 4 4
AbFRE 72 b i ORL A0 LG 1] X A T 0 8 K

(P <0.05) .

3G WSSV 41 #1 PBS 20 3% B 41 il 14 L
BRI ¥ 0 2 T R B B0 Bl (H AN T 41 7 D
S BE AN OB (E R B ROR [. BR O3 x 107
copies/mL #p, H 4y 3 44 72 h B} 4 4> Ab B2 i3 B
I H Lo B 2 SRR 2R AR E (P >0.05)

3 3

3.1 EFE WSSV 1R & ¢ i (K HI 5T 15 % 4R 32
T RN WSSV 58 5 % g

WFFE 20 WSSV ] RLAE X R A Py s AR
JERYS AT /0 B A 0 X R AT D 4k 2 AR A T AS 5
B R VEFE T o Ve AR AR e S i B B 1) — e 1k
AR, 22 % 0 TR 32 1) A1 305 o 985 51 & AL AR B 92 J
N, T BE 2 | R X R AR P B T A, O B
BB TR AL R o A T2 N TR B % R
WSSV ¥R 7.5.1.5.0.5 copies/g, % F 525
XHER A B () 95 5 # 47 & 107 copies/g & /b i§
10 0001 , fH 4n gt 1K 57) 5 () WSSV 15[ T 52 55
BEATX RS T, AR N AR50 &2 1) WSSV R4
SRR T RE AT RS 17 X R A P AR R e ) - IR S
TR R R P 995 3 1Y 38 4 2 BB IR R B 1 WSSV iR
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10 #1 gk VRS AR R X I B SE A A 06 T LB YK B X R A R v AR 01906 B A I, 40 R £ 5 Wi 1549
85
eC
beB
2801 w T
2 :335 bA  pB
X E B
B I5F & B
g § :2:5 bB bB
S 6h K4
K270}
§5 65 ‘
Fanll )
B
st g 60
)
g 55
50 1
025 0.50 1 3 6 12 24 48 72
FHE /h time
25 ¢
o 20
=8
e 2
SE | &
= E % 5
Es Sl
) £ 99 A
025  0.50 1 3 6 12 24 48 7
HHE /h time
35
[
3
=8
< £
gﬁ
nE
2%
[*]
2
5
2
025 0.50 1 3 6 12 24 72
WHE) /h time
B 6 RAFRRERER WSSV 57K [E A8 B 5 33 4F i 4 B A fh K B T
I /ING S B F R il — WSSV Wk JE R [ B 10 27 i 0L 96 B3 240 M L 91 22 5 835, P < 0. 055 R [ ok 5 5% B 26 5% [l — B ) 25 R )

WSSV i J52 ] ML 3k L4 240 Mg LU 491 22 52 4B 2%, P < 0. 05,

Fig.6 The percentage variation of different types of haemocyte of P. monodon at different time

post-injection with different dosage of WSSV solution

Different small letters mean the same WSSV concentrations different time points, blood lymphocytes significant proportion, P < 0. 05;

Different letters indicate the same time points between different blood lymphocytes WSSV concentration significantly different proportion,

P <0.05.

{0 A PR A T B S R X B Y S
HLAE T 2, 40 sl it — K A A 2 M A it — 2

T

3 PR R G WSSV R ] JRE 55 ] BF 24 i B
THASET i ARG R WSSV S, X JF 14
P B 5 BETE 45 ~ 55 h 3 5H 3] dw AR, I IR AR
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AR X A 55 1 X R SRR T, I B — AR T
U s 22 J5 IR R SR M RHEF HLIK 0 R 5 WSSV
Uk 2k BAHAE L, S5 2835 20 XF R BLAR N WSSV 1) 1l
R F 8, A AN BE T g, X 5 K
1 Y B LA X SR HT WSSV 5 1 1 BF ¢ 485
Hifho 3 x 107 copies/mL ¥ i 20 55 — S E T 5 U
LB IR B D35 g 2 e AR T, LB — AN B T 0
S EE R T 55 AN BE T S R T ) T 4L OF 4 A
o WeAN, FHE A R BRUE TR 5 TR
W4,

P 3 Pk i WSSV R U Ji5 A [7] B (] X AR
TR PG T 7 8 1 A8 Ak kB, 24 R IR A2 3] 3 x 10°
copies/mL WSSV i # J5 , T 3 F H 598 19 e
B 480 S 1, 76 30 min Hif i B S (IR0 7 7 4k 3. 54 x
10" copies/ g ( & 35 {1k T 52 5 f M5 A% B #5715 955 2 it
1 x 107 copies/g) , Wi J5 3 # K it 3 4, 95 5 4
P R AL T 0 B IR DR R
FpgE b Jh A 48 ho HF RS2 3] 5 ICR] i Y WSSV
RS 51 & BB Gy A 3 b A A0 55, MR 4400
TR h i PLRAL, B8 T 3 x 10° copies/
mL R Y2 5 I R G A R AR XA L i =
SRIHLIR s B, i s S B LJH%E 6 h
Jo SEBT R RS 5 I Y R X B Y i R R
S AL 0 o AR R 3 )L RS TR S R B TE & 48
o DRI A SR Xt 45 559 B X IR AE 48 h 22 A7 H B
—ANBE T 0 {EL A ST R XoF 5 A 1) o A AR PN G R
FHTET2 h I B E TR, SRS R AF
% B I A PN R i (3,35 £1.85) x 10°
copies/ g, Lt IR 257 HEH & A b 3R A o AR o
BEAT X UF R N G B & (9.5 x 10 copies/g)
3=
3.2 BRERETXIEFELMEFE WSSV IR &
J& 2 1o ik BB 40 B 3 35 ML

HSEah i R N B g sk L ez
B BUIR A T 10 G35 S, H 2 A7 76 3 R AR 0 vl i
S AR R M 2 R G A A A M e v A
W . AE K A1 ok T AR W 1R 28 Y B AR R
w200 6 B s 40 G 28 1) P2 3, SR AR S v
PR 44 2, DRI TA Sy If 40 A R S R S
FURE BT B R BRI

XHIR Yy WSSV J5 95 5 23 i IR 06 R &R 42k
F14 AL 200 L ) s 3 ot 2 22 7 A o 40 b T B0 A
WRGiH; M40 B 2 /0 BT WSSV i

WS H A FERE NS DA%
B, 1 IR WSSV i 46 1fd £ ek A i B i
WA 72 AT R I 40 S R T B AR ok I 3
o AR FTIEF% 220 It A 2% 2 1 9 6, 3 i If. oAk
L oo 0 A D P 5 A B A B LA
XU A2 B K K SEFE MR ( Pacifastacus leniusculus ) [§f
WSSV g4y i i) 4 <, Il 240 A 5 2 3R T S S
R AR 32 AW S R, 76 72 h Py S i
T 290 i 25 2 B 5 e A1 S T o 1 A Y S A
3 x10° copies/mL ¥k 40 7E 12 F1 48 h J5 1 BL
AR AT A IR e e g, R K T 4 )
RAE BN ) VB A &Y WSSV 12 h i 1fil 2 ifg
T HRAUAN A I, L T A B AR AL SR A A
M P B2 e ol 48 R 9R /L 5 T 48 h B B R Ak TS
By 14 J5 99, T (40 N O R S A ™ R AOR i 40
FfL 5 [ 9 2 R g T ek I 4 2, ol L A Y i
CEL 200 i 250 i 0 A T IR R R B R 3 A, 1
T2 Ay 7 A T ] A A0 O T 48 h i
I T 00 R R o B SRR 2 — o SR rh AR
AT P I 9 200 o 250 3 IR T AR IR A T X R
Mtk AN A, X — 45 R 5 EAREIR YA, 7R
Yuyl B 15 min B} ,3 x 10° 5 6 x 10° copies/mL 41
ML 94K 0 40 B K . T 2 x 107 copies/mL 41,
VEZ TN R X R AL A 32 31 RH X 05 1) WSSV il
Je M 240 e A v T e S e AR AL, A I b B v I
ML ANE WSSV ik BB T, I ik L 4
JH K5 i A AL A 5 WSSV [ IR B — E
B2 .3 x 10° copies/mL ¥ B T % 6 i1 24 h 4,
6 x 10° copies/mL ¢ & T K& 48 h 4b.2 x 10°
copies/mL ¥ I T & 24 h &b, & i ik I 40 £ Y
AL ELE S WSSV 4 1 A B 67 A G .
3.3 BREETXEFELMFIE WSSV HHIR &
e 4 faFh R AR TN

AR 405 1t 240 7 1) A2 5 B ML PP RUORLAEAE S
UL Y B0 R /N 123 A1 LA B 240 Jf R /) 85 418 X MR
MA0 AL 53y 3 28 < 3% W 41 i (hyaline cell) | UKL
M ( semi-granular cell ) F1 i 67 40 g ( granular
cell) 27 2= 2 A Ay 3 W 400 i AS A Bk 2 K
20 i S5 UKL , T HL 34 R = 1y S A T T 1, G T AR
FHIRAT W RE 5 2 ORI 40 M 5 A % H w28 17N 20
I SR 1 2 14 1y 4 A Tl L, 322 A0 M o it
WEEYI NG 22 0 L B-1-3-4) SE IR SRAE B 1 5F
g6 TS BB BURL , 15 BR 1 B BURLAE T 5 = R
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Influence of low dosage infection on WSSV in latent period and
haemocyte of Penaeus monodon

ZHANG Tao'?, GUO Zhi-xun', HUANG Jian-hua', YANG Li-shi',
WEN Wei-geng', YANG Qi-bin', JIANG Shi-gui'”

(1. Key Laboratory of Fishery Ecology and Environment,Guangdong Province ,Key Laboratory of
South China Sea Fishery Resources Utilization ,Ministry of Agriculture ,South China Sea
Fisheries Research Institute ,Chinese Academy of Fishery Sciences ,Guangzhou 510300, China;
2. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract: The changes in mortalities of Penaeus monodon( with 1 x 10° copies/g WSSV ) , WSSV loads in
muscle, THC and the percentage of different types of haemocyte were studied by injection with WSSV
solution containing 3 x 10°,6 x 10*,2 x 10> copies/mL virus and PBS. Real-time PCR, and microscopical
examination were used in this experiment. The results showed that the cumulative mortalities were 93.33% =
2.89% ,56.67% +5.77% ,45.00% +5.00% respectively, when the concentration of WSSV solution were
3 x10%,6 x10%,2 x 10> copies/mL. No death was observed in the PBS group. When the concentration of
WSSV solution was 3 x 10° copies/mL , the virus load in the muscle reduced to minimum (3. 54 x 10* copies/
g)at 30 min post-injection, and reached its maximum (3. 12 x 10° copies/g) at 48 h post-injection, then
decreased again. For the other two experiment groups, the minimal virus load (1. 11 X 10°,9.54 x 10* copies/
g)in the muscle was observed at 1 h post-injection and the highest virus load(1.48 x107,5.46 x 10° copies/
g) occurred at 48 h post-injection , but a second highest virus load(1.58 x 10° 1. 11 x 10° copies/g) appeared
at 6 h post-injection. No significant changes were found in the WSSV load of the control group throughout
the experiment. The fluctuation range and the peak time of total haemocyte count( THC ) were different
between different dosage of WSSV solution. Especially THC reduced to minimum (3. 48 x 10°,4.05 x 10°/
mL)at 12 h and 48 h post-injection with 3 x 10’ copies/mL solution. The variation of THC and WSSV load
were negatively correlated except individual time points. Under all groups, the percentage of semi-granular
cells showed upward trend obviously early post infection, but later remained at a high level although
fluctuated; the percentage of granular and hyalinocyte cells showed downward trend early post-injection
significantly , while increased slightly in the middle period, but the percentage of granular cells at the later
stage of post-infection was significantly lower than that of early period, while the levels of hyaline cells
between later and early stages of post-injection have no significant difference.

Key words: Penaeus monodon ; white spot syndrome virus( WSSV ) ; low dosage infection; mortality ; real-
time PCR; haemocyte
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