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FLANERTER Tl B F4T WSSV iERE L

WA 7 W WRE? KEa
koA WE#' K OB Era'
(1. AW AKS FR PR AT FF L A R SIS P EDK P RHAOT TS BE s 5B 8 2660715
2. H B R S EOR G E KL = RS 5 e i R E H 2660715

3. LR K S A e be LI

HE

201306)

B AR EFWSSV)—EEF m RAMNEHBORERE. h T BT L5 FILg &

¥ (Litopenaeus vannamei ) i b & A i J& 45 4 1 SR E 4 WSSV M8, AFF R E T 6 A E L4
EXE L E A EAR N EE Z. EE S MNP MZ B R AR E M), £H#HATEE WSSV
AN 8 MmRNARN, KE, RARLRTEIREESE T RH#ATH WSSV IR, Hhikgd
WA WSSV Bl P HF T FEEUR BRI TENZR, EREFR, 6 NE L EHA L
¥4 WSSV, 401 A I A 98 42 5T BT B 3 o (EHP) Ao far 7 57 W AT 9% 3 (CMINV), & 3 L % WSSV
G, FHEEREAKRERANESTZ, NP, HHR, EES. S MNZ, FE M. AEMRE%
WSSV 5% 4 RAF AT HIE, MEHZAEE 6~7 REAATHE, WEAEMBET 2~3 d, BREE
Wik E, MEZAS NP BERER, FEh 725%, MAE MAMAENR WEEREK, KFXE
W, MW Z An) N P 3 WSSV MRS R, B 4 R O FLAN IR XTI B A 0 3 R A A B

KA

FESHES S945.1  LHEKFRIREE A

FLYH 75X} IR (Litopenaeus vannamei), 1A FRRS 95 H
XTHR 577 T AP VG a2 /K Sl R 5L 22 55 V0 RF Rl
fr—y, BAEFRNES . AR | PraitaRsEn
Ko H 1988 4F Hy HR} B iV it i TR AT AL B A SE
gl EDF R A TETEAR, 1999 4 M 3 [FH H
FFFEDTSE A5 | SPF (JCHEE M I ) B MR, HFRAH
RO SR8 P BB Y R GRABAL, 1990, F 2465R %%,

JUGIE ST AT Bk A RRARM ; L WSSV MR FiEE
XEHS  2095-9869(2019)01-0069-07

2004), 2016 4 FLANEXT EREE K FRFE 7~ 53k 93 7 ¢,

B 2015 3K 2%, 5 R EDR R K SR B Y
70% LA b, R TR R SR A R R 2 R —
(M 3R e B PR, 2017), H i TREZ 45 T
Hg = E, ENEM RS2, BRI
b, SR A, WK R T LA e X A % 5L
fa R PR A . 1992 47, HRELRA MK 75 (White spot
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syndrome virus, WSSV)TE 5 7 Hi X BT Ik & B, K5
TR AT . B A BRI SR A X, 154 KaR &
S X IR 75 B it R % e 1Y 32 %2 [ 2 (Hasson et al,
2006; Nakano et al, 1994), WSSV ANUEA mEIEH,
BB s EREART ), BRI LGEXTEE | dhaegk
#J (Eriocheir sinensis)¥ 1 7268l M) (IF1& 7%, 2007,
Al RAE, 2016), i AT LLZF A= 76 S5 58 i P 19 S A A 2
FEhy . peERAE B, JEDACN A TR, Rk
YIRS (I TEEE, 2000; HR IR, 2013), RO
T SR A FURESE S A A RE , B IR X i
FEFEY 1) & R

HAlT, T EPE 0 LG X ERFp Rk a0 5 R 5 i
FERIFSE BT 5 120 B) 2 0P IR e B R 4824 w](SIS) VIE K
T . B 10 REEIMA R GB%HSE, 2013),
A, FERWE TAEE A £k T B2 E K™ A
R o 22 02 o 8 I SLAIE X R B b AP 7 A4, 4y
B “BhE 157, Rk 1T 1 ST CERg
157, “Tg 157, TR/ 15" M %K 257,
W HFEE N bR — . (BT B4l
WA S 2 AR5, WA ZFE R . $T WSSV
PERE B Az MR 1 A5 o fif LR I

AT b DLEY 6 A it L4 2 XoF R gl i
(AR RERE Z, W S, TN P M Z, T
R FIZRE MYARFFEX4, Ha gy N P DIHS s T
SRINEFR(B AR, 2016). H G, X WSSV, fLiutk
K Kot L 20 23R HE3% B (Infectious hypodermal and
hematopoietic necrosis virus, IHHNV) . ¥R T}z g &
(Enterocytozoon hepatopenaei, EHP) . 2 14 JT g i 71
HE 9 Bl % I 9K 7 (Acute hepatopancreatic necrosis
disease causing-Vibrio parahaemolyticus, VP upnp) . BE
PL2E A L)% 7% (Taura syndrome virus, TSV)., LR T
(Yellow head virus, YHV) . f& 4 JL A 3K 3E 9%
(Infectious myonecrosis virus, IMNV) L K iy 5EHF [H )
JR 1% (Covert mortality nodavirus, CMNV) 8 FliJiz J& i
ARSI, 2 X MR A PR 2 5 485 ol g it B 485 v g Ji
28, DT HE ISR 25 X AR 1 0 AR P DA D 0T S 30 45 SR 1)
. BRI, AT WSSV N TUYSEy, PFEAG ALY
TEXTUR A B B FR A BT WSSV PERE. A5 v] A L
YRR IR SR L F R AR B

1 #MR5F*E
1.1 SEIEH
2016 4F 8 H, AHFFELEH E K 7= Bl27 B Bk K

PR GE BTGTREAR I A ) N AT o IR Z L i
S, JMP. TN Z, YR, ARE M I 64N
JUGREXTER B ML AP Y 18 N FR R L5 bRk A T
JEAREI o Rl — R IR A R R R RIRSRG , BELE A
TR WSSV A T BRGS0 8, HAP-35 44 8 2k (0.49+
0.29) g.

1.2 RFEKN

EEXT 6 AL IEXTER R BRI 18 M FR, N
AR R 15 BAME 1A I d WSSV,
IHHNV ., TSV, YHV. IMNV Fl VP upnp 6 Fl RS
IR 51 W AR 7 v5 2 7% KA sh W i 12 5
WY (R s A= 4141, 2017), EHP Fl CMNV IUj 53
WM Jaroenlak Z5(2016). XI¥2%:(2016)F1 Zhang %5
QOIHTTHE, FIFFIILEE 1, TSV Kl J5 vk b i #i
PCR, fiJAth 7 Fhis )5t 34 A S X PCR Al . TSV,
YHV . IMNV } CMNV J& T RNA 55, #1795 5k
AT SUE s i cDNA, FE4F PCR K () €45,
2014),

1.3 #MHEF

B 6 DN RIL B AP 717 SRS HE T 81 emx
59 cmx51 ecm HEEHG B, AR, BHK 4 d, &
AR E 3 AT 1 AR, BRE .
MaA M 1 RN TR AL, $8 R A X iR A 1
3%~5%, HEIGHKA 1 IRIKR, KN 30%~50%.
FEFE K A RD3E A SRR, RN 30+1, SEERI (]
KIRAERFEQ27+2)C

1.4 #IEHE

BUSge WSSV BISEXT IR ALEL, A L)
WAL FTRE ;. A SE BT 9856 € & PCR (qRT-PCR)F
WAL R WSSV a4 DU, S 0s 5 80
13107 copies/ng. Z: M FE LT 55 (2013) ) 7 i il 7% %
TR, B ol R B A A 80 °C UK AR PR A HH -

1.5 WSSV B

A 5T R FH B E e T R R Y WSSV ik
(P45, 2017), JBRYLRT 2 h ANEEME, SCI04H A I
ML) 10 mg FiH, WEEH S8 e HE B 5 i In] J g 3
R o X BEALIE B R AL A R, AN WSSV, JEke
gERR, FERIEH B S AR K I IE ST RS T
Bl MBS 1 R &Y WSSV FET- R MATF 4R,
R 2 h HEHBEER, IRl AT [ AR,
B 10 RELKLER
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Tab.1 Sequences of PCR primers for pathogen detection
GIE7E BlE7E 2]l GIEYE BlE/E 2]l

Primer name Primer sequence (5'~3") Primer name Primer sequence (5'~3")
WSSV-F1 ACTACTAACTTCAGCCTATCTAG AP4-F1 ATGAGTAACAATATAAAACATGAAAC
WSSV-R1 TAATGCGGGTGTAATGTTCTTACGA AP4-R1 ACGATTTCGACGTTCCCCAA
WSSV-F2 GTAACTGCCCCTTCCATCTCCA AP4-F2 TTGAGAATACGGGACGTGGG
WSSV-R2 TACGGCAGCTGCTGCACCTTGT AP4-R2 GTTAGTCATGTGAGCACCTTC
IHHNV-389F CGGAACACAACCCGACTTTA YHV-GY1 GACATCACTCCAGACAACATCTG
IHHNV-389R  GGCCAAGACCAAAATACGAA YHV-GY2 CATCTGTCCAGAAGGCGTCTATGA
IHHNV-309F TCCAACACTTAGTCAAAACCAA YHV-GY4 GTGAAGTCCATGTGTGTGAGACG
IHHNV-309R  TGTCTGCTACGATGATTATCCA YHV-GY5 GAGCTGGAATTCAGTGAGAGAACA
EHP_1F TTGCAGAGTGTTGTTAAGGGTTT YHV-Y3 ACGCTCTGTGACAAGCATGAAGTT
EHP_1R CACGATGTGTCTTTGCAATTTTC YHV-G6 GTAGTAGAGACGAGTGACACCTAT
EHP_2F TTGGCGGCACAATTCTCAAACA IMNYV 4587F CGACGCTGCTAACCATACAA
EHP_2R GCTGTTTGTCTCCAACTGTATTTGA IMNV 4914R ACTCGGCTGTTCGATCAAGT
TSV-9992F AAGTAGACAGCCGCGCTT IMNV 4725NF GGCACATGCTCAGAGACA
TSV-9195R TCAATGAGAGCTTGGTCC IMNYV 4863NR AGCGCTGAGTCCAGTCTTG
SHIV-F GGGCGGGAGATGGTGTTAGAT CMNV-Noda-F1 AAATACGGCGATGACG
SHIV-R TCGTTTCGGTACGAAGATGTA CMNV-Noda-R1 ACGAAGTGCCCACAGAC
SHIV-NF CGGGAAACGATTCGTATTGGG CMNV-Noda-F3  CACAACCGAGTCAAACC
SHIV-NR TTGCTTGATCGGCATCCTTGA CMNV-Noda-R3 GCGTAAACAGCGAAGG

1.6 HiEAIE

FI ] Excel 2007 il Origin 9.0 481 FLAN X R4
Rl R WSSV 5 BT EIAEE B ], I A
BT HRITLE . R SPSS 19.0 F 4% - Y771 i [i]
4B R 25 7 2543 BT (One-way ANOVA), XA i E k2%
S 1Y B A FAE Tukey HSD 238 L5340

2 H#R

2.1 fRIEHm

ABIFFERT 6 /X UFF M A A 8 ol DA I 25
VL3R 2, 2% i JE A RDIE B AR AR AN 547 WSSV L THHNV |
TSV. VPauwnn. YHV. IMNV X 6 FgJR, {HYEHE
PR Z FiERS Z TR KRS TN P Y FL3
Fl4. F16 ZAFKNEH EHP, A% M. #/H S.
BUE R M Z B R R AR CMNV,

2.2 TFiEmELLE:

6 1 il i PLAA TR X MR R Ml 1 b A SR e WSSV R X
MR AE 15 SR AL 100%, BRYY WSSV (1) 52 56 20 47375 B
BN 3 From o A8 M TEIGE WSSV 555 12 /N
JEHBBET-AMA, T Z FEE e R 7RG JE 5 22 /N
BEFIRAET, Wi m Z AR5 5 68 /NG A JF IR FE
T2, FEARE MBI T 56 ho HCRSAS Rl i Fhs e

WSSV Ji& (I FE G B R A3, 1 g Z T35 47 176 B[]
K (150.18+25.92) h, HYKE) M P(122.32+43.59) h,

TS AE B[] B A R AR M(71.70423.79) h, 6
i JE LN X R R M B FRUER S WSSV 73 B 18] (Y
ZRREWWE 4, R Z B THAM S AR,

JUM P EAR TGRS Z A T A 4 AN
ZRE MR EILT AL 5 AR, TN ZL R S,
HUE R — 3 8] TG 3% 22 5 (P>0.05),

23 BHRTERMEFTRILR

Giit 6 A S LG TG R I AR WSSV
JE ARTEIETES A BBBETR(E 1) RE M G
WSSV G55 1 RIET Rk aml L Th, IF7ES 4 K3k
T, HES 6 KICTHEE I . R Z 1
J&Y WSSV JG T 4 d SET-F— HAEFREMUKT, BHE
556 K BBBET-HAE N, 55 6~7 K AFET =gy,
FNH 8 KA, BEULT REANA , FET 3 B IR
WrE Z &G WSSV JF ST SIE L AR M R T
2~3d, YL WSSV J5IEE 5 K, MRS Z. 1R S.
JTMPL T Z, BYER, KB M BEIET R 05N
1.7%. 23.9%. 11.8%. 25.6%. 46.0%F 57.7%,
10 R (25 9O Y BFBET-RKIK A 27.5% . 31.6%.
27.5%. 30.8%. 61.3%F 60.4%, SLIELEHRE, Hr
Z. WS, TP, TN Z, R, KB M BT
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Tab.2 Results of pathogen detection of L. vannamei

L EES

, , . WSSV THHNV ~ EHP  VPuunp TSV YHV IMNV ~ CMNV
Seedling of shrimp Family

7R*E M Dongying M Fl - - - - - - -
F2 - - - - - - -
F3 - -
F4 - - - - - - - -
P Ut R Huanghua R F5 - -
F6 - -
] Z Guangzhou Z F7 - -
F8 - -
F9 - -
F10 - -
F11 - -
J”JH P Guangzhou P F12 - - - - - - - -
F13 - -
Fl4 - -
F15 - - - - - - - -
Fl6 - - + - - _ _ _

7R S Hainan S F17 - - _ _ _ B B N
¥R Z Hainan Z F18 - - + _ _ B -
SRR IR, R R IR, 7 A48 PCR RS IR, S A % I

“~: No detection of the pathogen, “+”: Detection of the pathogen, "+": The first PCR did not detect the pathogen, the
second PCR detected the pathogen

|
|
|
|
|
+ 4+ +

+ o+ H o+ o+ o+ o+
\
\
\
\
\

+ oW
[
[
[
|
|

®3 NAEXERER WSSV [FHTFE R E
Tab.3 Survival time of L. vannamei after infected by WSSV

A 5 7 i3 S P P M Z HE R R M

Seedling of shrimp Hainan Z Hainan S Guangzhou P Guangzhou Z Huanghua R Dongying M
= Y- Bk T
/MR T (h) 68 46 31 22 22 12
Minimum survival time
?ﬂﬁﬁzﬁfﬁlﬁﬂ@) 150.18+25.92"  99.51+28.04° 122.32443.59" 93.50+34.77° 100.99+26.84°  71.70+23.79"
Mean survival time
$ﬂ31$§(g) 0.60+0.29 0.39+0.17 0.42+0.21 0.40+0.19 0.40+0.16 0.69+0.40
Mean weight
EE#{ Number 40%3 39x3 34x3 39x3 50%3 37x3

T AR REFR 7R 4 A) 2 35 M 25 57 (P<0.05)

Note: Different letters showed significant difference between groups (P<0.05)

x4 AHEMGFEREHNEREEME

Tab.4 Significant differences on survival time of L. vannamei

)N Z H S J7IN P HHER REM igH Z
Guangzhou Z Hainan S Guangzhou P Huanghua R Dongying M Hainan Z
I Z Guangzhou Z 1.000 0.952 0.002" 0.785 0.005" 0"
1 S Hainan S 1.000 0.025" 0.796 0" 0"
] M P Guangzhou P 1.000 0.001" 0" 0"
# 1t R Huanghua R 1.000 0" 0"
# % M Dongying M 1.000 0"
137 Z Hainan Z 1.000

RS BE, FNER T

** showed highly significant difference, * showed significant difference
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Fig.1 Cumulative mortality of L. vannamei
after infected by WSSV

HRSNH 72.5% ., 68.4%. 72.5%. 69.2%. 38.7%
H139.6%., b, 7N P AR Z WOTETS Rk,
BUE R FIAE M I7TE R RAL .

3 itie

AWM A HEX PCR 5% PCR M45&MJr
e, it shd DA ZUOIE) R E R 8 A IR kAT
R, 25 ER, 6 DR E R AN WSSV, M
ML TH WSSV RIS Ryl f5 8. (HER AR
B M AN, HAth 5 AR R EHP SR R FHAE
EHP REAS R G XF IR 0 A= K B, RBOFIF K/NS 2R
Fr, FRGH AT A A A ) 5 A R R B SHe HE A 12 i
{&(Tang et al, 2015; XIFEMESE, 2017), 7EARE M, B
YeR, 7 Z. MRS S MRS K R RIS CMNV,
CMNV J&—Fa 5| XU “Mrgth” A, Hug
RIS H RS . RIRHT X R > AT,
TCH AR, 5 IASE T B B SR A i [ g e 2,
DL, AE S0 1 A v B A 220 T R R BB E A £ T
JKJFi(Pooljun et al, 2016), BIR, 6 NIHFIHIF KR
HORIN Y BHP A CMNV,  {EAR 4 6 FEZH A S8 T 1% Bl
M, EAMRETFIERIHA S WSSV B YL S5
45 (Zhang et al, 2017), HAT, B TIRMEAEEL,
IR NG FER R R S L | IR & AN P B —
JREE, S 205 B 6 5N R (B R R4S, 2016).
W3 T O P 5 ) X R R R B TR R R AiE
FRE D551 2 B R A B E 2 —

F 1993 4FXFHFFR 5 MV 1 52 WSSV 5 &R AT 17
ZELIK, RZFHIF A ARG LT R T XTIRT WSSV %
REH T, FLARZQO12)LIERKHEEE | HiL WSSV fiE
J1 M SR B AF TG RO H AR PER, ik F Wb E xR
(Fenneropenaeus chinensis)#r il “#i 2 57 B2F
2009 FaEdEEKTREMERSHE ., £H

HOKFHF QO KB, Zadif gk 2L ExT iRt
WSSV ZRER , XTUFHURHREFCH 58, X 785 iE
T RZARET WA AP EREES QOIS T
5400 WSSV ZRMA K | sk . MR . WhSIREE
PARHT WSSV PRIRAY 225, FFimat 28 5 IR e A
IR ZAE NG H WSSV R R IEFE I SLRIBEA
AT FE W 7E 2 W98 R A Atk L, T S 50 0
BT WSSV PEAELF B9 FLANTEE ST SRRV B Fl, SR FLgHE
X UR BT 2 B PR AL Al K o

HRr, T X 0 R P R RS AN
FF, P, X AT AR S PP B R
S, BEJRAEQ2015) VAL T 8 A H [ A PN X R 1A
F RN AR 225, B Q016) i T IEME &
PR 2 A LGN TR IR 2R L AR T 4y, Li 45
(2015)%F FLYNTEXT IR 45 K 2 BTG IR PR R 35 % 2 8otk
17 T VP4 o ASWF ST 38 1 X6 6 Fofr R4 0 %of R g ol i 7o i
AR (13107 copies/ng) i) WSSV, I F #5843 #r H:
&Y WSSV 5 I AEG ) Fn REET R, KPP
i 6 D ILGNEXTEREL A BT WSSV PEfiE. 45
W, W Z MM P B WSSV HLtErE 6 A E A
ol Hidr, TN P RIS ZAEBURIEE HORHT
Fl, 5 HEAEXHQ016)TFFT 4R R —E . Pitkkst
BRE— AR TR, ABFSEAUF 6 ARk 1 Fi )
H—FRBATER , L8N — 25 IF R ALY iRt
973 i P E B R A AR o 5 T O R A T
—HRATFRZRIET , T T i s G 15 = R &A1
fliGAA . BEHH A EIR A AH DG

£ % X M
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Abstract

The white spot syndrome virus (WSSV) is a highly virulent pathogen in crustaceans. The

purpose of this study was to compare the WSSV-resistant traits of Pacific white shrimp Litopenaeus vannmei
from different commercial brands. After detecting the infection status of eight different pathogens,
including WSSV, infectious hypodermal and hematopoietic necrosis virus IHHNV), taura syndrome virus
(TSV), acute hepatopancreatic necrosis disease causing-Vibrio parahaemolyticus (VPsupnp), Yellow head
virus (YHYV), infectious myonecrosis virus(IMNV), Enterocytozoon hepatopenaei (EHP), and covert
mortality nodavirus (CMNV), a quantitative feeding method to conduct a WSSV infection experiment on
six commercial brands of juvenile L. vannamei (named Hainan Z, Hainan S, Guangzhou P, Guangzhou Z,
Huanghua R, and Dongying M in the present study). The WSSV-resistant traits of each commercial brand
were evaluated using the average survival time, survival rate, and cumulative mortality after infection.
The results showed that no WSSV was found in shrimp of the six commercial brands, whereas some
individuals were positive for EHP and CMNV. The average survival time for Hainan Z, Hainan S,
Guangzhou P, Guangzhou Z, Huanghua R, and Dongying M was (150.18+£25.92) h, (99.51+£28.04) h,
(122.32443.59) h, (93.50+34.77) h, (100.99+26.84) h, and (71.70+23.79) h, respectively. The average
survival time of Hainan Z was significantly higher than that of the other five brands. The average survival
time of Guangzhou P was lower than that of Hainan Z, and was significantly higher than that of Dongying
M, Guangzhou Z, Hainan S, and Huang Hua R. Dongying M had a significantly lower survival time than
that of the other five brands. There was no significant difference between Guangzhou Z, Hainan S, and
Huanghua R (P>0.05). The mortality peak for Hainan Z started on the 6th day and continued to the 7th day;
whereas that of Dongying M was on the 4th day. The mortality peak for Hainan Z was 2 to 3 d later than
that of Dongying M. At the end of the infection experiment, the survival rate of Hainan Z and Guangzhou
P was the highest and was 72.5%. The survival rates for Dongying M and Huanghua R were the lowest, at
39.6% and 38.7%, respectively. The results suggested that Hainan Z and Guangzhou P have the strongest
resistance against WSSV. The results could provide basic data for the selective breeding of L. vannamei.
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