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48 h PCR
1.2
1.2.1 WSSV N
m Vo s =1 1 PBS
0 PBS 10* 10° 10*
( 10)
16 h 50 mL 4°C 4000 r* min~'
1.2.2
1.2.2.1 WSSV

10° cfu * mL™"; V, 3.0x10" cfu * mL™"; V, 3.0x10° c¢fu * mL™") \WSSV

10° copies; W, 2.2 x10* copies; W, 2.2 x 10’ copies; ) .

(8.13 = 0.82) cm

6 000 r * min~" 15 min
(30 °C 120 r * min ")
15 min PBS

(V, 3.0x
(W, 2.2x
(C,(W,+V,)); C(W, +

V,) 5 Ci(W, +V;) ] CK 3,
o 20 L (24 + 1) (26 + 1)C
4 1 ) 10 15 L( ) 40 .
24 h . 0 61224 48 72 96 h
. 12 h 50 % .

1.2.2.2 WSSV 3 (14
26 32) (2.1 x10" cfu * mL™") \WSSV (2.2 x 10* copies) .

(2.2 x 10" copies WSSV + 2.1 x 10" cfu » mL™' )
CK 3 . . o 26 °C 26

o 26 5d o
1.2.3 0.05 ¢ 0.05 mol * L™'  NaOH 45 pL 10 min
1 mol « L™ Tris 5 wL 12 000 r * min 10 min "' WSSV PCR .
1.3 SPSS 21 ( One-Way ANOVA) Duncan
2
2.1 WSSV
2.1.1 WSSV 1
. Vv, 48 h 100
% . 96 h C, C, W, W,
WSSV W, 96h C, o
2.1.2 WSSV WSSV 2
WSSV 72h W, WSSV W, (P <
0.05) . WSSV 96 h (10° copies)
(10° copies) (P < 0.05) . 48 ~96 h WSSV W,
C, (P <0.05)

2.2 WSSV
2.2.1 WSSV 3

WSSV 26 ( ) 48 % 69 % 55 %,



(32) 96 h (14) (P < 0.05) .
96 h ;14 26 96 h WSSV
(P >0.05).
1 WSSV
Tab. 1 Effects of immersion infection of V. harveyi and WSSV on the mortality of P. merguiensis
WSSV / V. harveyi Mortality /%
Group Copies / (cfusmL™") 24 h 48 h 72 h 96 h
CK — 0 0 0 0 0
— 3.0 x 10° 13 100 100 100
V. harveyi — 3.0 x 10’ 36 41 44 47
— 3.0 x10° 9 15 15 20
2.2 %x10° 0 19 37 75 97
WSSV 2.2 x10* 0 14 38 49 91
2.2x10° 0 18 21 26 62
2.2 x10* 3.0 x10° 97 100 100 100
Cosinfoction 2.2 % 10: 3.0 x 10; 14 34 64 89
2.2x10 3.0x10 40 50 60 70
2 WSSV
Tab. 2 Effects of P. merguiensis infection on the amount of WSSV in the infected V. harveyi copies
WSSV
WSSV single infection
W, (2.2 x10° copies) W,(2.2 x10* copies) W, (2.2 x10° copies)
Time /h
Mean Standard D Mean Standard D Mean Standard D
6 3.92 x10* 7.24 x10° 6.02 x 10° 1.56 x 10 2.91 x10° 5.99 x 10
12 1.40 x 10* 1.88 x10° 4.00 x 10 4.17 x 10? 2.77 x 10 2.63 x 10’
24 5.94 x 10* 1.93 x 10* 4.02 x10° 6.20 x 10 3.89 x 10’ 1.44 x 107
48 5.23 x10* 3.24 x10° 2.82 x10* 5.28 x10° 5.76 x 10° 7.00 x 10°
72 4.09 x 10° 8.06 x 10° 1.40 x 10° 6.44 x10° 6.77 x 10* 4.81 x10°
96 3.22 x10° 4.93 x10° 1.86 x 10° 5.49 x10° 1.84 x10° 4.93 x10°
Co-infection
C,(W, +V,) C,(W, +V,) Cy(W, +V,)
Time /h
Mean Standard D Mean Standard D Mean Standard D
6 6.83 x 10° 2.81 x10° 2.63 x10° 2.29 x 10" 8.12 x10° 1.59 x 10
12 2.18 x10° 1.11 x10° 5.99 x 10° 2.21 x10° 2.41 x 10 1.20 x 10
24 3.35x10° 2.05 x10° 5.83 x10° 5.39 x 10 4.51 x10° 4.07 x 10°
48 — — 4.02 x10° 8.80 x 10° 7.39 x 10* 1.15 x 10*
72 — — 5.73 x 10’ 4.57 x 10’ 4.73 x 10* 1.94 x 10°
96 — — 6.26 x 10’ 2.25 x10° 4.18 x10° 3.55x10°




4 2016

3 WSSV

Tab. 3 Effects of immersion infection of P. merguiensis and WSSV on the mortality of V. harveyi under different levels of salinity

Mortality /%

Group Salinity 24 h 48 h 72 h 96 h
14 0 0 0 0
CK 26 0 0 0 0
32 10 10 10 10
14 0 3 9 9
V. harveyi 26 19 40 46 48
3 19 ) ) 45
14 12 12 21 21
WSSV 26 10 22 40 69
32 19 23 23 23
14 10 10 10 10
26 13 24 47 55
Co-infection
32 6 25 50 50
2.2.2 WSSV WSSV 4
WSSV 107 10® 10° copies;
10° 10° 10° copies; 26 ( )
14 32 o 96 h WSSV
32 (P <0.05),
4 WSSV

Tab. 4 Effects of immersion infection of P. merguiensis on the amount of WSSV in the

infected V. harveyt under different levels of salinity copies

WSSV
WSSV single infection
14 26 32
Time /h

Mean Standard D Mean Standard D Mean Standard D

6 5.63 x10° 8.66 x 10" 7.49 x 10° 9.65 x 10° 2.47 x10° 8.43 x 10°
12 5.89 x10° 2.33 x 10 8.03 x 10° 1.81 x 10 5.58 x 10 1.96 x 10
24 5.86 x 10° 2.47 x10° 4.42 x10° 9.10 x 10 1.66 x 10° 4.32 x 10
48 2.94 x10° 2.14 x10° 1.38 x 10° 7.27 x10° 3.16 x 10* 1.13 x10*
72 1.08 x 10’ 7.73 x10° 3.44 x10° 2.40 x 10 9.87 x10° 1.41 %10’
96 4.96 x 10° 5.00 x10° 1.80 x 10° 2.17 x10° 1.11 x10° 2.75 x 10

Co-infection
14 26 32
Time /h

Mean Standard D Mean Standard D Mean Standard D

6 3.02 x10° 9.09 x 10' 4.61 x10° 3.00 x 10° 4.15 x10° 2.46 x10°
12 2.67 x 10 1.21 x10' 1.23 x 10 1.24 x10° 5.31 x 10 1.58 x 10
24 8.53 x 10’ 1.95 x10° 4.59 x10° 5.27 x 10* 5.37 x 10 6.14 x 10
48 3.53 x10° 1.36 x 10° 4.28 x 10 1.15 x10* 4.10 x 10° 3.92 x 10*
72 5.47 x10° 2.33 x10° 1.67 x10° 4.18 x10° 7.59 x 10* 2.10 x 10*
96 1.23 x 10° 3.32 x10° 4.46 x 10 1.16 x 10* 2.38 x10° 2.06 x 10’




2.3 WSSV
2.3.1 WSSV 5 (32 C)
96 h (26 C)
(P<0.05); WSSV (P<0.05);
(P>0.05),32%C WSSV
;26 C WSSV 96 h (P<0.05),
5 WSSV
Tab.5 Effects of immersion infection of P. merguiensis and WSSV
on the mortality of V. harveyi in different temperature
Mortality /%
Group Salinity 24 h 48 h 72 h 96 h
K 32 0 0 0 0
26 0 0 0 0
32 18 35 62 84
V. harveyi
26 26 58 58 58
WSSV 32 18 21 30 39
26 27 47 57 67
32 22 31 47 50
Co-infection 26 25 42 45 48
2.3.2 WSSV WSSV
12 h 26 C WSSV 32 C
24 48 72 h (P<0.05) , 26 C
6 WSSV
Tab.6 Effects of immersion infection of P. merguiensis on the amount of virus WSSV
in the infected V. harveyi under different temperatures —copies
WSSV WSSV single infection
32 C 26 C
Time /h
Mean Standard D Mean Standard D
6 7.96 x 10 2.85x10° 6.32 x10° 1.23 x 10
12 3.84 x10° 2.34 x10° 5.47 x10° 7.45 x 10"
24 1.67 x10° 5.98 x 10° 4.01 x 10° 1.02 x 10°
48 4.41x10° 6.56 x 10 2.67 x 10* 1.59 x 10°
72 5.80 x 10* 1.31 x10* 1.41 x10° 3.30 x 10*
96 2.18 x10° 9.65 x 10 1.12 x 10’ 9.47 x 10°
Co-infection
Time /h 2 26C
Mean Standard D Mean Standard D
6 4.75 x 10 2.69 x 10 7.31 x 10 1.08 x 10
12 6.15x10' 2.89 x 10" 2.48 x 10 1.01 x 10’
24 4.13 x10° 4.13 x10° 2.29 x10* 1.07 x10*
48 3.68 x10° 2.73 x10° 1.44 x10° 7.01 x 10
72 2.11 x10° 7.00 x 10" 1.37 x 10* 5.56 x 10’
96 1.78 x 10* 3.57 x10° 5.44 x10° 3.52 x10°




6 2016
32 C 1224 48 72 h (P<0.05) . 48 72 96 h 26 C
WSSV 48 72 h (P<0.05) .
10* 107 10* 10° copies.
3
3.1 WSSV
15 16
10° cell » mL ™' ( Vibrio parahaemolyticus) ( Litopenaeus van—
namei) 72 h 100 % " ;8.0x10° cfu * g 24 h
100 % ' .
1993 WSSV P WSSV
* . WSSV
21 -22
=, C,96 h WSSV W,
Phuoc % . WSSV WSSV
PCR WSSV S WSSV
PCR WSSV 7
PCR WSSV 10° copies.
WSSV 72 ~96 h 10° copies ° 10
copies - 10° copies WSSV
3.2 WSSV
28
29 30-32 . 26
Alavandi 3 o
29
( 26) . WSSV (10° cop—
ies) o 26
. WSSV
WSSV o
3.3 WSSV
24 ~33CH™ . . S
®.22~30 C WSSV ” WSSV
WSSV 40 -41 . 42 42 -44 .
Alavandi 7 . 32 C WSSV
26 C Vidal * (32 ~33 C) WSSV
. You ® WSSV (31 )
(27 <C) WSSV o (32 C)
WSSV 2 WSSV
WSSV 10" copies. WSSV
WSSV . 26 C WSSV
WSSV WSSV 107 copies
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The Pathogenicity of Vibrio Harveyi and White Spot
Syndrome Virus to Penaeus Merguiensis Larva

WANG Gang' SUN Chengbo' > CAI Chuanbin' CAO Peixing'
(1. College of Fisheries Guangdong Ocean University Zhanjiang Guangdong 524025 China; 2. Tropical Invertebrates Aquaculture Research

Center of Guangdong Colleges and Universities Zhanjiang Guangdong 524025 China)

Abstract: Penaeus merguiensis larva were immersion infected with Vibrio harveyi and WSSV both single or com—
bined at different concentrations under different levels of salinity or different temperature to study its mortality
and its load of WSSV. The P. merguiensis larva were found to have 100% mortality after immersion infected with
the highest concentration of the V. harveyi at 48h 97% mortality after injected with the highest concentration of
the WSSV at 96h. The acute changes of salinity decreased the pathogenicity of V. harveyi and WSSV to shrimp
larva. The P. merguiensis larva was more vulnerable to infection of V. harveyi than WSSV under 32 °C  and the
WSSV resulted in more severe damage to shrimp larva at 26 °C. Combined immersion infection group resulted in
less mortality than the WSSV single immersion infection group at the salinity level of 26 and 26 °C  which indi-
cated that V. harveyi might inhibit the proliferation of the WSSV in the shrimps.

Keywords: Penaeus merguiensis; White Spot Syndrome Virus; Vibrio harveyi, immersion infection



