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FEMANAMEXET WSSV ZEREANNFE R EREFERAR

N 1,2 1 > 1 1 3 A TS
wAA T, XRA, BRIFH, HUE, FEX, 0%,
(1Pl R E R A2 BE, )74 )M 510275
2 AR B AR BT 361021

3. JTARHHTAE R AT T T 524033)

ARE"

WE: 3B AR EX S WSSV B F X Ak B %G A EE 4 10°# 1
WSSV i#E MEXBTRANTRER 3 AN R GBI ELH, KIEXK 24.45% +
6.56% ; HHHELERE R IER K 10.70% £1.41% ;G K #E, RIER KN 2.72% £2.76% , % %
BHEZREF(P<0.01), oA REGR FRABEEBHNI2T7T M3 SXAULEKET
xR AR E E 4T 107 107 10" 2 10° 45 DL WSSV, & 70t 2 4 & 10% 107 10" K 107 &k % A
PR EZ QA H 100% 23.3% £3.5% 7.8% +1.9% F1 0% ; # H 5t iF 43 4 87. 7% +
3.9% 12.2% +1.9% 0% %1 0% ; UL AT EF 2 5] 4 54.4% +3.9% 2.2% +1.9% 0% F10% ;
R H A H 51.1% £5.1% 0% 0% F1 0% , 75 10+ I 41 e 3t #2 o 4,9 40 5 B -8y
AR W, v YU BT o A 4 e B Al B R RO A R 2 H TR 1 20. 7% (P >0.05)
36.7% (P <0.05) 1 34.4% (P <0.05) ;PO 7& /7 L3 = £ 3 4748 540.0% (P <0.05) ,76.3%
(P<0.05)%163.4% (P <0.05);SOD & /j | th £ = K3 #F 485 31.1% (P >0.05),
58.8% (P <0.05) #1 32.0% (P >0.05) ;POD & /1 4 Al th L+ = £ 3t 4T 42 5 29.6% (P >
0.05),44.9% (P <0.05) #143.3% (P <0.05) ; 1 /& & & 48 2 5l th 2 5t Bk = K xbdr iR
% 31.2% (P>0.05),38.7% (P <0.05) #1 39.3% (P <0.05) , 77 &0 & t #F #1236 & xt 45 = 4]
MEREZR. FREXA  ZWREFTENBH AT AR ERA DS THMTIT, XA H R
Hy 30 WSSV 6k

KW : LPEXET; aRGEAMERS; ATRYE; XAXF; ARHEXETF

FESES: S941.41 SCERARIRED : A

JLYNVE X MR ( Litopenaeus vannamei ) 18 ¥R Fa

100% , 324 A 1516 T e o9 7 A — ol % 3

R, B R SR AR R AL T, 2
A TH S 3558 B do i 1 = R ph . — | F
IR LN 08 R 7 B8 7™ 1 o X IR ™ 119 80%
PAES S TR EAL PR VSR 1 BR
B S ARG G B FIAL Qe PR 15 2 55— &R
B (5] T ] 240 4 X MR SR A 3 — 2P R
Rl I B BEZR 45 AL % 75 ((white spot syndrome
virus, WSSV') 5| J [y 2 P AT , 4 K [ X6 R
FRAEIE N T BRI & Tk . WSSV &4 it
B XIMEGLIR)S 7 ~ 10 d LT AT 3K 80% ~

i B EA:2010-04-28 1&[E] H #7:2010-08-05

B, BRI 5E 24, Oy H FDER SR 5
LR R B RS  — E NN
BF W I KE 7% R (specific pathogen free, SPF)
{013 I NN & o 11 £ A D O &7 | A
25 e s ) A R X R A
SO A5 0T A T-okA v PLANIE X R 5T WSSV
FIERYY TR WSSV [ 2 & , {H X S8 45 it 75 Jo i
MARAS F i e Xof 0F 55 58 v 1 B2 5 AR B 1 &
o FHI R WHAR T BIE T How J1 9
AR AT et i, 8 B A I 7K 7 A SR 20 i e

FENTA B : FLAATE X IRT F BELE A AR bl R T ——" M O MK FR AR AR R IR ( 1) 3T H (2002AA603031)
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A B RCIRAIT , 0 2 Mg R T O A B B R B 8
AIRRAS R AR 2 7 15 FLAA XT3 WSSV i R
FhEE 7T, &AW Pan 452 g4 T — 04 ik
HA—RERE T W, LR 758 % 5 4%
PTG A AR L . A8 P LANEE T R BT
WSSV BB K R WU MR Rtk R il . A
S DASE DUk 75 6 MR Ry AR, 5 0 e v A TR
T30 B X AR 000 AN S B 5, DA SR e o)
H e A ¢ 7~ ( THC PO, SOD ,POD 1 IfiL {5 #&
FIRY & ) 19728 A0 R AE , B8 35 B 16 & X R 4t
WSSV BIHLH, Ry LA XS R 5T WSSV R Ff it 28
H AR =K

1 MRSIE

1.1 ##

ML E (G)) FI—RERIEF (G, )
fiti b ,2004 4E X G, HEAT 3 YR I B 1, 22 A
AR, R — W — M —— TR 5 15 T 2005 4
329 MEF(Gy) |, R IERT Gy #EF T i ik I
T 2006 FEHE 35 MK AR (G,) o REE MR N %
HRLE W TIE AR B XTI, 45 5206 6 MR ALAS - R T
(10.21 £1.05) g fAK:(10.2 +1.3) cm,

1.2 7k

B KB Hugt PCR k5l WSSV gkt
H R LRI L0, I FE AR A &b WSSV 945 DL
B R

SEEGHRRF 300 L SEEGARTE Ve T4, F 5% =ik
FRAMVA IR 1 h JH e T b e T, SEITREK N
2 =R (P IH—ufit— 2 PERE ) 1 uE n) RIRE K,
£hpr28.15,pH 7.8 ~8.2, /K1 26.2 ~28.5 C,
BCERRT 1 RE AL ISR, T,

RS G Z2 AL EBORE fidt J %o M, g K L e i
A1 W, B IR ER 2% ~ 3% (1%
B) RIS 1 W HK 1R, K 2 30% 4R
FERIFAERKNE . 28 Fs5~7TdE, B —%A&
=4, R 30 B, R 90 B, B R AR B e AR
S 10745 01 WSSV 3 8 8, 1 SR M A 2 I
555 3 AL . SEEE], B R 6:00,9:00,
12.00,15:00,18:00,21:00,24:00 H} ;25 HF 14 15
EOL, KBTI S PR AE ( —80 C) BT X
IR, IE/E PCR R, 43 K IE # #5WE W5 4K
FFRARIE T XTUR 2 B, 5 7 i A S g0 48 1
A f o

FNEPT N ok Pl S Ph12.7 f13 5K
ZHMRER T R PURBUR R R A K S B R
WEXUR, SCI X UR LR 57 5 ~ 7 d J5, # B sk
ST 107 107 10" F110° % 0L WSSV % 4 A~
I AR5y 3 41, B4 30 J2

g AR B F a4 4] P P RN R
RHRA2T M3 SRR LRFIFLE IS5 ~7d
JG L B K RE100 B, A 58 AR 4T 10° $5 D
WSSV S35, IR e B AR S IR, 1 5 07 1
LI R o 53 ARG 0,24 .48 .72 96
120,168 h 7 ETELRENLIAS 5 BB IE IR, M 52 H
B, —3B4 50 4 i, 55 —FB 4 4 CHEAE, i
BRI A IS FEVR VR ES.OL 2 500 1/min 2000
10 min , B 375 AR 35 i 2R A T SR s A DG
HIIN A o

dogmp it 2T FLMER RO 1 OB
NHEAT I AT R, B R R BB S AT,
BEREXTER 3 ASFESD BUYME, TR A Tk
S LA A

By B ALEE G 35 H (PO) ) & 5 i 2%

DL L-dopa Ay IK 4, >R F el i 1 Ashida J7 7%, ¥
300 wL 0.1 mol/L pH 6.0 M ER 51 2% ik 5 10
wL 0.01 mol/L L-dopa f 10 pL X} HF il 35 T2 i
TFIRA), BB 2 min BEE 490 nm KT GRS
{E(OD,y) , I 10 YK, 1L OD o0 X I I FE T,
DASCH 41T 4543 8 OD,0 39111 0. 100 1 29 1 4>
TG 71 A7

A AT SOD) 3 F o) 52 272
AT Ak I 7 3R T (R @A
TR A ™) F HARMEL TR, 7 96 fLEGFR AR
T, FIE#FR1X ( BioRad , Safire ) 4 7i#  7
FE i SR W ina s A i 2P BRI 1/10

WE A 4 B (POD) A48 xF & A4 49 0l 2 7
F T i A AL P I R R A R (R
AR TR I AT AR ™) |, 3% AR HE AL B AE 96
FLEFAR AR THOnAE , FHB#AR 1Y (550, BioRad ) #4771
S A, RE A R R B 0 RE R AR E A TR Y
1/10,

fo ik A DA 1 2 1A
LRR % Th I 2 B (I i (R s EE AR T
FEWFFEIIAE ™), Fi AR E AP BRAE 96 fLRGAR AR
JEE , FAE AR X (550, BioRad ) 7 47 s 12 0 52 , B
i SRR A R AR TP BRI 1710,
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1.3 HiESH
K SPSS 10. 0 ZEi o Hrik 4430 A ) 52 46 241
(1R800 P L 5ok FH 90 TR 3R 22 B 7 22 e M O ik it

1T, 2R MR EMRE N P<0.05,
2 %k
2.1 FHMEKIEEXTERIT WSSV B9 gttt

KR FR ARG WSSV Jii 8 24 h N 1 TG 5+
WYL 30 h 5 85 K AN IR IR R RR A,
PUIG I RE 22 1 R Z 00 BB S DR RN 3R 2%
SEREAR RS 56 31, 5 /INIF I B — 151 %) R E
T-,36 ~ 72 h [AIHUH E RE 25 K R AR RIF 3L
ik 56.7% ~70.0% , /KXYt )5 148 h J58.9.13
1419 29 33 35 5 K R A LE B X UF2FFIET,
MINFE R IBIEHRIE3.3% ~6.7% ,

U TERE S K R X ERFE L 33.5 h J5,
BRATF R L PR BT B0 B AR O R IR R
38. 5/ B H BLES — BT R BE TS, 72 ~ 120 h [A] 2R

45 r
40 r
35
30 | be
251
20 -
15

survival rate

BUIEZE /%

10|
5F

f f f f

E1

ef

E$S

HAET- %3k 50. 0% ~66. 7% ;55 171 /N 2 J5 —
BUFETRIE A3 X MR 76 3l R B S5 ik &2 1E
R BRIERNG6.T% ~16.61%

UG TERESE 19 K 20 IR A6 I e 38 h 5304
XTHR B T B TG B A 52 5 55 41, 2 /NI IS
—BIXTHFAET ;96 ~ 168 h [A] RitFET-HHE N ik
43.3% ~63.3% , 55 243 /NI B JE — ) BE T R
IR 7776 % 20, 00% ~36. 67% , Hivh 31 B R &
TG% K 36.67% ,F I RITHIHT WSSV PRE,

D SIR=DOLIVIE Y I ZE A Y= =3
BT ,35 Ak F XK FR LG RN 5 w] o = A K
B EPLR R FE—12.21 .23 28 .30 fi1 31 5
LSRN 24.45% £6.56% ; PHIK R HF—
6.7.10.15.16.20 .22 26 27 32 fil 34 2R £, ik
RN 10.70% +1.41% ; Hp W HURF RZEF, L
RN 2.72% +2.76% , HAPHREZ H 25
B (P<0.01),

de de

ef

0 L 1 L 1 L 1
12345 6 7 8 91011121314 1516 1718 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 CK

families

EMREERFRSREFHIFA TS 10° 5 WSSV FRE R LR

L. CK FR R E X HF 5 2. B PR ) 5 B35 o 22 57 .25 (P <0.05)
Fig.1 Comparison of survival rate of selective breeding families( G, ) and

non-selected shrimp post infection with 10°copies WSSV/g( body weight)

1. CK indicates that non-selected shrimp; 2. Means + SD with the different letter are significantly different( P <0.05).

2.2 REHMRRIIFXRE WSSV Bk F
b Rz %5

HTIEL 2 T, S BB B SRR R (g
127 1 3 5 5 F IR LA B o ik 77 % R R [
YooK RS —, AL 10° 55 04 i B
XU 7E S U0 L300 SR A S (AR Bl 2 IF
L RE AR 100% 5 opoi P IR G R 87. 7% +
3.9% s HUBOM R BTG % 54. 4% +3.8% ; RIEH

XPEFBLE % 51, 1% +5. 1% , BREUSX IR 5 oK 1€
BXTER TG 22 A0 (P > 0. 05) , HoAfth & Hi 1 XF
BR R 22 50 & (P <0.05) ¢

FEST 10795 DU AR BRI, BTG % 23.3% +
3.5% ;P HUPEXT IR BGIE 2R 12.2% +1. 9% ; BB
BTG A 2. 2% +1.9% ; REEF X AFAE 5 0, 4%
A G 22 R U (P <0.05) .

5T 10" H DV A o IR G R 7. 8% +
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1.9% ; AR IE 2348 0,

100 ey & EHIMEF R relative high resistant family
th&&dith K & mid-resistant family
g 0 BURK R susceptible family

80 NI
WAy = REFHEF non-selected shrimp

IR/ %
survival rate
[o2)
[«

'S
(=)

Do
(=]

10 000
U copies

100 000

B2 FENKIEERRITUFFKRIEE XL
B[ WSSV FI SRR E=R
AR T B M ] 22 57 . 35 (P <0.05) , LUR [,
Fig.2 Survival rate of selective breeding

family ( G, ) and no-selected shrimp infected

by WSSV with different dosages
Means + SD with the different letter are significantly different
(P <0.05). The follows are the same.

TR 10785 DUAL A 45 BT E X IR s S0 0,
{H B HTEXTUR e 10745 DG, 2655 (42.3 £2.3)
INEFER — B BE T X AR, 55 (74. 8 £4.0) /B X R
RIFETHRIL 50% 5575 (192. 2 £5.4) /N R HR 4
BRIET s hTPE X MR U f5 55 (40.5 1.9 ) /)
2 —BIFE T X R, 265 (68. 9 +4. 0) /NIRRT I 2
TFPET IR 50% 556 (121. 3 £5. 8) /NEXTHF 423K
FET s U IR FE % L 5 26 (30. 3 £ 1.8) /NETES
—fGBET R, 45 (48. 3 4. 9) /N X HF B3 5E
T%GK 50% ;265 (105. 5 = ) /NI X RR 4SBT 5 R
EXFHRTEIR YL 5 565 (28. 8 = 1. 2) /NN 25— (| FE T
XHHE, 45 (47,5 +4.3) /NIEXTHF R3H3E T R ik
50% ,45(98.7 £6.8) /NEFXTHR BT, [k
JEROGT IR 5 2R 38 0] MR AE 5 — 191 6 T %) R [R] S
T2 B a) AT 4 350 58 T2 i A L G B i 25 % Ak
(P>0.05) , HA AP tExfiFrZ ) 25 7 B3 (P <
0.05),
2.3 FEMERAITUFRESE WSSV 5 HRZHE %
EFrEL

fgm e (THC)  JEYLHET (0 h) £ S5 X UF
I3 H L 200 501 B A 2 B s P R R X Ry
AP SEPUE R R ER HUREK RXTIF IR E T
SHHFHE RS 3.05% 23.15% f125.89% (& 3) .

N TJRGE WSSV 5, 25 Bt 1 %o M I 248 it Z50m
AN, 24 h TAF S ; R T 4 MR 4G R R
EPUER ZXFHRE] 96 h B s O A2 5 o Ath X HR )
—HE NEGEH BURTE R P U RTR
V7 X I i 20 B A 0 R (3. 32 £0.527) x10°
(2.75 £0.85) x10°,(2.43 £0.76) x 10° I
(2.47 £0.67) x10° cell/mL. 540 %F o 11 40 %k
43 51 B Hr B X B AR O R A A e B X A
20.7% (P >0.05) .36. 7% (P <0.05) fl 34. 4%
(P <0.05) 5 Hfp % 88 43550 o SRR R A0 A %
KR 13.2% (P >0.05) #111.3% (P >0.05) ;
AT TN IR BB X R R 1.6% (P >0.05)

FPiER R relative high resistant family
BEHEPIHERER mid-resistant family

- BHUREK R susceptible family
S ﬂiiz"iaﬁ!ﬂ: non-selected shrimp

Ll
=)

by
=
—

M4 AEE / x 10°mL
THC cell
L
S Ut © O © Ut

o
o

72 96 120 168

0 24
JXYLETIF] /h time post infection

B3 AIEH WSSV jExtifinrapgzsit
Fig.3 THC variation of the breeding selective

families ( G, ) and non-selected shrimp

post WSSV-infected

PO % 7 FH ] 4-A AT I JERGLHTT (0 h) #4558
B X MR M9 HH 7 PO 6 7 1 LA 2 B, = bk
R EZSTURG 5 H FP SR X R AR B RN Ak &
SRR 23.02% 30.53% F129.05%

N TG WSSV 5 2 24 h, 45 B X o i %
PO i J 2R TR 348 h 3k B I , SO R
FIARLEF AR PO I J1 218 b Tt o & P04 X dF i
W PO TE J7E 48 h J5i% 5 BTF,72 h 5 R A
B, 96 h B UG [ 5 = P X I PO
6 J17E 48 h J5 RS Bt FRAIHE 120 ~ 168 h [H]
S1157 3 o2 e LY 1D/ E = R NG AE A 0% b S = D)
BRI H PO JE J1 485118 (0. 67 £0.12) (0.48 +
0.13) .(0.38 £0.16) Ffl(0.41 £0.15) , EH %
BRI R PO 3§ 3433 o v 06T B | R B D
FyeH XF IR 40% (P <0.05).76.3% (P <
0.05) F163.4% (P <0.05) ; FHUxT IR 53 51 LAk
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XTHRFIARTE B XHF R 26.3% (P >0.05) Fil17.1%
(P >0.05); KT X UF L AU ER & 7. 9%
(P>0.05),

SOD & A #m 5 b ik H & 4-B 7] I, JK
LR (0 h) £ SIS XTI L Hr ) SOD i J7 st &
B, EPUPER R XTUR 53 ] L AR SEHUPE R AR BT
HRAT R 28 & % 0F 42 5 22, 83% . 32. 88% FiI
28.13% .

N TIRGe WSSV J5 2 24 h, 2540 X0 2 1l 9%
' SOD i J1 281 T R, 72 h 38 B 5 AL m it aR
ISR I 3 SOD 1% /17E 96 h J5 &4 I

1.2
a
1.0 F b . b
'\E 0.8 *b c ¢ be b r
& =;‘-I1 d d - :
SE o6 BN 7 ooMaafdl
R VN W
€ oaEN do Al ENE §
N AN e A AN
0.2 H
e NENE ¥
0 i = i Re=C R N = R
0 24 48 72 96 120 168
JEYLI IE] / h time post infection
A
E
=) b
3 i)
w8 S
%8 =A
] =i
R} =A
B =A
2 2\
0

JEYLE IA] / h time post infection

C

@ EPiER AR relative high resistant family
B % HiEKZE  mid-resistant family

T BT R RN R 6 7 0T I H SOD 1% g E F
L P | e 7N RE I % b ST A= DO AN
Wi SOD JE 414351k (32.59 £8.86) . (24.58 +
8.07) .(20.53 £8.66) Fl1(24.90 +7.77) U/mg,
R PR IR L H SOD i 77 4331 b HR i 6 B AUk
X UR I 32 B %R 31.1% (P >0.05) .58. 8%
(P <0.05)F132.01% (P >0.05) ; 0 %f o b £
JEXTHR 5 21, 0% (P >0.05) 5 kb oA 2 B X IR
0.2% (P >0.05) ; K ¥k 7 X HF b B EF 5
21.2% (P >0.05) .

72 96 120 168
YLit ] / h time post infection
D
B HURK R  susceptible family
RIEFHF non-selected shrimp

’g 60
S s0p ab
AR b
’ﬁm 40 I=' cc bc ¢
EO N P c
ﬁ @ 30 H :::a‘ ’i c |
= SN (AN 7
] 20 /AN 18 !
= N Ll e M
o NN ERENENE §
0 24 48 72 96 120 168
J&YLI [A] / h time post infection
B
14
= 12 b
SZ10t] ¢«
=2
as | d
HH é 6 7
z% |4
22 ‘1E
= 2 A
=i
0 A
0
&

4

B4 EBERRZRWNIFSREEIIRELE WSSV 5+ PO(A) .SOD(B) ,POD(C)FEAMMBFEEZEAESE (D) HEL
Fig.4 PO(A),SOD(B),POD(C)activities and hemolymph protein content of

selective breeding family ( G, ) and non-selected shrimp

POD & A #m) 55 W 4% Hy & 4-C W] i Jak
YL (0 h) #5256 X HR I 3 H ) POD 3 ) L3 &
B, B PUPER AR UR 53 ) L AR SEHUPE TR BT
HRFL SR ¥E & X BF 42 55 17, 53% . 20. 15% F
19.73% .,

NTJEEYE WSSV J5 % 24 h, 25 ot 0 o i i
t POD {if JJ 46 T B, 72 h 35 B mHi v ir
A EEHTPERR M POD 3% JJ7E 96 h J5 &5 |

T SO SR AR 1 7 X R L ¥+ POD 3% g 1T
iM% o JEULHTE R P P BUBORIR L B XS A I
Wi POD % 7143519 (117.89 £20. 11) . (90. 93
+23.31) ,(81.34 £32.91) 1 (82. 24 £34.34)
U/mg. =PI AR POD {75351 e i
R IR KT R R 3 X AR R 29. 64% (P >
0.05) ., 44. 93% (P < 0. 05) f43.33% (P <
0.05) 5 H47T X 85 5] BG AU XS B 01 2K 28 7 %) 3R
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E11.8% (P >0.05) f110.4% (P >0.05) ; Ak
B XU LU IR R 1.1% (P >0.05)

hiF R a4 EIK H [ 4-D 7] 0L, Jg gy
(O ) &S5 0 B I 3 b i I 2 AR
BRI, =P SE F TR 530 b ST XTI Uk
X} UF T 3 BN HE R B 24 25% L 60. 98% Fil
35.23% .

NTIEYE WSSV 5 % 24 h, &40 X F ML
A S R E 24 h kB, RE T
B R BUET IR RN R 2 7 M RAE 48 h B I i 2R
1 i IR B A, TR AERFRARK - 5 o ST M IR AE
96 h B Il ¥ & M & IR B, R IE %18 L
PUrEAR R L & S R AE 72 h 5E BT
SIS ST BT BRSO AL O
HEE SRS N (8.79 £1.82) . (6. 70 +
1.87) .(6.34 £2.17) #1(6.31 £2.19) mg/L, %
BORT AR I H 0LV 2R 1 B 53] B Rt R
JEGT B TR 3% B X AR 31, 2% (P> 0.05)
38.7% (P <0.05) f139.3% (P <0.05) ; PHL X}
B 53 531) E SRR MR RN R BE B X MR 5 5. 7% (P >
0.05)F16.2% (P >0.05) ; K% X L GO
HFEG 0.5% (P >0.05)

3 e

VEPE B OB SRS A O R, AT
SIHYIE R EUSIZ . Hod K
RIIAT RGP PR B R T B AL
HR TR EREEN Tk Wi, A
—REREE PN R KRBT UAER T —1C
VERE WEAS, o n] LB e 00472 7, IR 4 3 1%
6= 31 S

W2 SRR 35 Kk B R FR il BRI
SASARIPURZERE ST h PR U . ST
XTURTE 10 $5 DU G 7K 7 55 dr i iF 10° 45 01 ek
YLK A7 15 R AL A MG ; W) B RE IR 10% 3% D
TR EE e, ELICAET- IS o i P A0 Hh Bt i iR
JRYL WSSV 5 [ 58T 15 W L OB MR R R 2
STIRAEGR 2 ~3 d, ATATE— 25 S B T 35 75 X6 MR it
yURtERE. L, iR — 0 R F =
BTG F Z 0 T 1750 HU W IR BE A R BH 1l WSSV
AR L | SR R R, SE 28 XoF 0 WSSV 5% & i}
JE1], 33 X A 5% SR BSUAFL g 990 97 03 97 1 i B it 1
T AL, AR ] FE SR A A R ek 2 {1

PRXTER R R . AR IEE R R R R ik
B HARE, 38 5 5 R 1EE SR BB R Y
KR Ao XA BE 22 7 0 B AR
K BN T — LI B MR 43 TARIC LA K %
B ILGNEXTERT WSSV BT AR T XL F 4 kL

1 L 00 S 0 2 W 5 10 5 — 3l B 4k, A
B TLAL b4 i T B A 0 Y SRR ) £
N FRIE R T A7 A 4 S B0 1 20 R
Ak, 200 0 550 52 Bt T S A % e bR 290, 760 440 f
SPE W 7, S 0 IR A ML S RS S
B W UFIRYE WSSV R, HLIR H TR G
DR L, I 200 2 SR AEAE WSSV 28 2 b i 325 1.
21U LK B 76 B 2 495 H B I 200 O B T T, B
R AR TE FL T S0 0 M ] B, AT 5 35 2 15 R B Y
AR L AN, i TR A A A S
TS50 M SR 4 T, i A 0 O RBE  1f 25—
ZAB P B AS Ak, 1 T 5 5 0 B R sl o
241 i 0 ) AT S A A i) 1 X R e AL RE I
Wl IR AR HLAE T R AT ™ AR s
EREI PR R PR R RER 2 Y
AR A=l = RGN L kS G A R R O
KRN UFHARZE T AU (P <0.05) o 4 HEXF
TN TR WSSV 5, IfiL 40 a5 7 01 A8 A
LA, RIS 5 [, (B HUXT AR E] 96 h it
TR A o R U — B R R R, Ui B
595 T TR 1 TN, A R 2R 0 B A R 1 7 AR
21 i A S A, L L 118 e 2 7 A 5t B
U, B FE T W P ] F
FrAgew o I 40 i KR, 26 B 3R B 19 T WSSV
PERE

3 48 AL (PO S —Fofr 5 51 1 4 AL S
T AT i S S Y AR MAS IO iR 1R, FEH 7S Bl
Wy R A B AR 7E A 1 A M =
ORISR 5 T 4% 2 B B, T LA S —
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Studies on WSSV-resistant and immune characteristics of the
4" generation selective breeding families for resistance to
the white spot syndrome virus( WSSV ) of Litopenaeus vannamei

HUANG Yong-chun'?, AI Hua-shui', YIN Zhi-xin', HUANG Xian-de',
LI Se-dong®, WENG Shao-ping' , HE Jian-guo' "
(1. State Key Laboratory for Biocontrol ,School of Life Sciences,Sun Yat-sen University ,Guangzhou 510275, China;
2. Fisheries College, Jimei University ,Xiamen 361021, China;
3. Guangdong Evergreen Lid. Corporation. Zhanjiang 524033 , China)

Abstract: In this paper, in comparison with their WSSV-resistant characteristics, 35 selective breeding
families of the 4th generation and no-selected shrimp of Litopenaeus vannamei were divided into three
groups ; relatively high resistant families, mid resistant families and susceptible families, with the average
survival rates of 24.45% +6.56% ,10.70% +1.41% and 2.72% +2.76% ,respectively after 10° copies
WSSV/g(body weight) infection, which were significantly different among the three groups( P <0.01).
Injected WSSV of 10*,10* ,10"* and 10° copies WSSV/g, the survival rate of the relative high resistant family
12 was 100% ,23.3% =3.5% ,7.8% =1.9% and 0 % , respectively; and the survival rate of the mid
resistant family 7 was 87.7% +3.8% ,12.2% +1.9% ,0% and 0% ,respectively; and the survival rate of
the susceptible family 4 was 54.4% +3.8% ,2.2% +1.9% ,0% and 0% , respectively; and the survival
rate of non-selected was 51.1% +5.1% ,0% ,0% and 0% ,respectively. In comparison with mid-resistant
family 7, susceptible family 3 and non-selected shrimp, the THC in relatively high resistant family 12
increased by 20.7% (P >0.05) ,36.7% (P <0.05)and 34.4% ( P <0.05) compared with that of the above-
mentioned shrimps, respectively after 10° copies WSSV/g ( body weight) infection; the PO activities
increased by 40.0% (P <0.05) ,76.3% (P <0.05)and 63.4% ( P <0.05) compared with that of the above-
mentioned shrimps , respectively; the SOD activities compared with 31.1% (P >0.05) ,58.8% (P <0.05)
and 32.0% (P >0. 05) increased by that of the above-mentioned shrimps, respectively; the POD activities
compared with 29.64% (P >0.05) ,44.9% (P <0.05) and 43. 3% (P <0. 05) increased by that of the
above-mentioned shrimp s, respectively; the content of plasma protein compared with 31.2% (P >0.05) ,
38.7% (P <0.05)and 39.3% (P <0.05) increased by that of the above-mentioned shrimps, respectively.
However,there were no significant differences of the THC, PO, SOD, POD and content of hemolymph
protein among mid-resistant family, susceptible family and non-selected shrimp. After 4 generations of
selection , the immune capability of the shrimp from relatively high resistant family was much higher than that
of the other groups and non-selected shrimp, with apparent powerful capability of WSSV resistance. These
findings would help to direct the future selective breeding of shrimp for WSSV resistance.

Key words: Litopenaeus vannamei; white spot syndrome virus ( WSSV ) ; artificial infection; family
selection; immune parameters
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