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WEE: HENT BT ARE SR & (WSSV) By BUR LI Ao R 4h 35 75 09 44T 20 i xF WSSV
BB, L 1.5 xL-15 B A EER TR R AN ERKE AR, SH PR EEEEMN
WSSV, #H B ERHE RADHA ERETFEHFENEEN FE R AN RELL, &
REFREH 1.5 xL-15 B AR AT REAL,3h 5T WEE A mpTH, -6 REH K
BE3hFHENTIHICAETAS0%, HE 7% 20d A £, &M WSSV 24 h 5, B3 RF
T mp R E R, M B R ENE K, R AR A M WSSV 48 h B
Hoechst 33342 26 £ R B 7, REWBMBZEL HEH B AR E T, BHEZNE K EKE
A RFE AR B RO AR L G AR ER TN, FREW, AR ER T E M
AR FROKE A, LT E A RRELA,EH T WSSV xR R0 Ak B 4 B

AR GETAMREEF A,
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KA I8 1 4k, 20 it 28 90 454X % MR 3
[F) R0 H ™, 25 060 W %GR R BRIy 28 5% 46
St XA D R 2K B L e o o R R Y
2% MR OBE 28 A {iF 9% 3 ( white spot syndrome
virus, WSSV) 1% 5 5 0% M o A% 7 B Bl SE T
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259, ANART DL A A500kE B S 50 3 W) A 2 R 3 AR
0% 22, Ul /0 T 1A 3l 40 1 400 G, I R VHE ) T R
RS AE B R 2 s 3, R F SN BF R
[7) 27 B A0 45 JR Y OB TR 2 ", 1986 4,
Chen %" ¥ WK B 2 AT T BE 5 Xt UF ( Penaeus
monodon ) Y A L JEACHE F7 o IS, % HF 4
B SRR 0GB R o (H il T i R B 5E
EERORE Y IRE N P HRE B S (R Tl | PO {5
240 L ) A A T AT oA A 2 o 6] P 470 2% 35 R 4k T
JE& T filE P 0 i 0 R AT 0 SR R I R (A
O T X HF 240 R 42 Fh WSSV i 38 1 19 TR A BiF
AR . AL KRE2EiAEHLL 1.5 x
L-15 35 5% 5 v] 55 3% 8 & 52 € 1Y J1 88T X IF
(Metapenaeus ensis, X 44 5 B AR ) Wk B 40 1@, 1 B
1) 2 i e DR R i B )2, JF 4ERE 20 d D) b T
DIARAN 15 77 0 D AR ik B2 240 B Oy 56 il BF 5 Rk g
WSSV 5 41 iy i) 95 2 22 b ( cytopathic effect,
CPE) . AWF5E ] by LA XTI st AX 20 A oy 2 4 I
Pt WSSV v i 24 i R 3 i 6 4 1t S 96 B it

1 MRSk

1.1 KIg#s

%3 Zh 4 fidt B 114 ] 58 %R, 0 2 B 5
TR R FRA ), K 10 ~ 15 cm, f& T i 10 ~
20 g, 7ETH BRI K b (TR 18 €, #h i 28) # 5%
5hig, % & A B WPt (1 200 IU/mL
BRI 1200 pg/mL G R 5 R R ) 19K B
%12 ~16 h,

Z: [ OIE g 1 BE 25 A 9% 5 (WSSV) 1 &
HLPCR J7 3™ Hi i WSSV iy Bl 1y 71 %1 37 Xt
W SR 4 VL5 F5 A8 A W), 6k Sk g R 52 o
B EBER X R, T - 80 Cyk 4 PR 174 o
1.2 RWH*E

¥F LR B % ( SME) # 4] & IRTEDOR N
FHL MR R, RE, TR BT R, 5 K AR
W WL FT IR, A 2. 4% NaCl 3% #,60 C /K
W1 h, B EE LG ,4 CT,6 000 t/min &L
20 min, B F3E % ,4 C,9 000 r/min .0 20 min,
WL 0.22 wm SR UEBR T, - 20 CHEfF&
Ho

Y S LX) %% Han % {19 77 ¥ i
1.5 x L-15 BEREEFE3E (£ 1),0.22 um JEfE
HUE KA, -4 THMK -20 TR HRL

x1 EMEFENRRA

Tab.1 Composition of the basal medium
% CE
composition content
Leibovitz’ s L-15 13.7 g
ddH, 0 750 mL
NaCl(5 g/L) 3.75 g
NaHCO, (1 g/L) 0.75 g
% BE glucose(2 g/L) 1.5¢

x2 ZeBEFENER

Tab.2 Composition of the complete medium

LY ot
composition content
it 8% o
basal medium
14 V=3
Jif 4= 1l 5%
fetal bovine serum,FBS
LANIIR#3: eI
10%
shrimp muscle extracts, SME
At (10 mg/mL
LD me/m) 100 g/mL.
penicillin/streptomycin
K 100 ng/pL
%EZEL\W?( g/pL) 20 ng/mL
epidermal growth factor, EGF
P AT 4E A K R (20 ng/pl)
10 ng/mL

basic fibroblast growth factor,bFGF

4 oL 3 I 8 F% 12 h 1y J) R X EE T
70% HTHRG T 30 s, FH 7RG A 3K X AR 1A 454
THBE . OB ARMETT A 1 Sk M HYIBCHE XoF 3R 2 ok 12
AE AR A AT B Al SR B B R 4L (4
Lmm’) P0G T 6 FLESFRAR T3 b J5 MUK 3R 1L 11
—MmA 2 mL B8 2B SR AR (3R 2) o G IR
BT (3% CO,,26 C) HMHIEFR, & NAE
EINERTA T € AP UE - SR

a2 B R4 B & K WSSV Sy BH 4 1 %k
B, SBCHCSK 7 2 53 3K M PR 0 HE TR IR PR o, 2 BR 224
PR R AR AT IR A 25% O TRERE (W/
V) KB HFEE 9% 3 ~5 min, 2J 3% % 3 000 r/min,
4 C,5.0 15 min; F3EH 5 000 r/min, 4 C B0
15 min; B L35 8 000 r/min, 4 C, &[> 10 min;
3 25 000 1/min,4 C B0 1.5 hy LIEY 4
25 % W RN VA U B S A R o ML SRR, AR il
TR R BR RERE KR 30% |
40% 50% 60% ,25 000 r/min B»,4 C.2 h; 5L
40% ~ 50% = [ {9 3L 11 4 % 4, 25 000 r/min,
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596 Ko

4 °C,B.0 1 h F PR PBS 22 #h 3 (NaCl 8. 0
g/L,KC10.2 g/L,KH,PO, 0.2 g/L,Na,HPO, -
12H,0 3.0 g/L,pH 7.2) EEJLEY , 15 2 4L
M R, - 80 CLRAF, (IR 42 0. 44 pum )
A R e T X MR 3bk B 2 25T H ) 40 L T
B R G (24 ~36 h), 3R FR I, LA
500 WL i) B W, il WSSV 55 3k B 48 i W B
30 minfF , #MINEEFE AL ZE 2 mL, XF IR 4 fin BL A B 57
B B, {5 OB B LSRR S AR A
mieEZ  FFLEEFRE PBS Gl vk,
J1200 wL 0.25% Jg 2 B IH AL 40, 1 min f5 2%
IETHAL, o 4h H 5% B 2 250 4 P, 1 500 r/min,
4 °C, 3.0 10 min WA AN, 35 1 IE W, WA BE SR
MINA 2.5% [ 1 2 W, T 4 CLRAE, iE4T 8

% 38 &
WO R BB
mipg e FFERIRE BAIA 100 pL

Hoechst 33342 Je {6 3% (5 pg/mL) , 4L {4 15 min J5
FELEYL AW, PBS Mk 3 ~5 K, B 5 min, T3¢
AR B T LS A A AR Ak

2 4

2.1 PHRZEAE AR RS S

XFHRREL AL ST 3 h i, B AT 0 % B 5 R
N A Serp i i, 24 b RIS Rk
70% ,36 h J5ik 80% L I (P& 1-B),3 d B ik B 40
LA RS BT, G B8 T AT %% 1 K i 19 4T 4
20 0 00 B AR K ST B AR 254 (] 1-D) L 16 d
I 9 2 40 i I e B0 [0 UKL, /D it A4 i A [
77,20 d J5 R 20 it 2 TR .

1 7NEHNTEHEARERARNEERR
A,B,C,D 73 il 75 0 SR ik L 2H ZURR A0 M AR 12,24 48 F172 h
Fig.1 Micrographs of the primary cell cultures of the lymphoid organs of M. ensis

A,B,C,D showed the migration and growth of primary shrimp cells from the explants of lymphoid organs at 12,24 48 and 72 h after

seeding

2.2 BERFHHSR
S WSSV U IR 658 4 T BB T
LSRR B, 57 0 A5 ST IR 1, — S B

— I (B 2-A) o 58 B8 B T 6L 1 S 0L 22 A 15
JE 9 B 1) A BN S S [i] S SiE {1 T 82 AR 45 A4
(K 2-B) . i B 1Y B0 G 4 ik 15 JLBY 1) WSSV JE
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BN
2.3 E3 WSSV EH# B4k

&Y WSSV 24 h J5 i) ik B 48 i T 46 Hh B
B 240 45 1k S i o B 1 0K (&1 A6 5
S 48 h i I BE ) 40 i T BT e IR BORE 1) %
G2 AN 2 (] R IR AR T 2R (ERR-T) s e
240 M R L A (PELRR-8) o

2.4 BRAmEEMHCHEBNBERETR

SO I AN R A R AT IR B ACSE
I HHE o3 A, 25 K/ 5 iE i) WSSV — 2,
WSSV gk 4l 5 F) 5 S Ak 32 23R B < 20 i
Bl R I, Y 0 T S AZ AR AR, b T 40 M A% 0
R 240 55 A 5 1) 240 D 320 k20 i IR R R A A
(K3).

B2 iy WSSV 2 LkEmBEER

AJRTEEATE s B. SERE I EERL T

Fig.2 Transmission electron microscope images of purified virus after negative staining

A. nucleocapsid of WSSV ; B. intact virions

B3 #HEABRBRRFESEHEREEDR

Fig.3 Transmission electron microscope images of the primary cell monolayers after WSSV inoculation

http ;: // www. scxuebao. cn



598 Ko7 OFE R 38 &
2.5 RBLmERHBARMNEXLENE 1EH AN MO AZ TR Gy, B0 M A ) RN R 28 & AR A

PR BB T LSS, WSSV I i 41 i A% 44

50 um

b, Z BB A FIE FPR(E 4) o

4 %2 Hoechst 33342 2 KB AR ALERERF
A, B 4} 3% Hoechst 33342 4b BS54 Bt 20 F1 WSSV B 46 400 Jifd 9 D6 85 18] 5 C, D 43 Bl #2 7% Hoechst 33342 b BRSS9 % B 4 0

WSSV gk e 21 41 Jifg (1) 7€ 6 & R

Fig.4 Fluorescence micrographs of the primary shrimp cell dyed by Hoechst 33342

A,B showed micrographs of the control group and the WSSV infected cells treated by Hoechst 33342; C, D showed fluorescence

micrographs of the control group and the WSSV infected cells treated by Hoechst 33342

3 dhe

WSSV 2 4 BRI 7 58 Y 8 35 e ™ 5 1Y) 5 iR
Z— H AT R R e M, i & 20 4
30 TR L AE 2 AR S X6 IR R A X k0 L
70 ZACETTHIK . HE RADFFE WSSV (1 5L
I LT S AR LB, IR R 1 A A PR R4 )
TR E B, LA M 5 O 28 A O 2o 24 W) 2 B 4 e
BEIA ARG . A S50 L WSSV 2 Fh ik 4 55 57
£ JE A b 2 4, WL 5 4 1 i A Ak, O DL Ut
SR A AR 4 DT 245 0 %) B s BE RIS 4 T 7 8 A AL
Pt WSSV Bzl

FE 53 85 2l Ak 75 J7 1, B P Ah A 2502 D
905 T 0 3 A RV A L N TN L AR
0 e S A P A 0 M R R 0 i Ak T ik
FEm LA ok 46 Al B, 45 R KW ,40% 5 50%
EWE e B T A 2 S B e B R (&1 2) , 4R 2l ad
TR 25% W RERE UL PBS 22 il 1 S 4181~

S, BEAR 1 A5 370 7 10 B T AR IR, 345 K
4l R R B S R R T, LR R AT RE R e T
25 %0 1Y JREWE VA W B0 B BE R, O OB B0 3
FRPEAE T RGP AR IR 858, /N T 5 0T &0
TR T 22 () B 4B, T B B AR A8 52 A ) 0 7
A ol

X 40 i P A S 5 % BT 98 B - 8 T 1986 4,
[ 5 2% Chen 27 e [ PR b 1 U Zh JS 3
T B XA O A0 AR R BB R A Ak A
SEE PR T APERHRE A R L
WL MBI, 3 BUS T — 5 I BF 5 R
R ] P AN 225 25 % R 2H 2R 0 B S Al T R e
223 (ELHR SR AR A I i e X M 20 201 oh 1 35
KA 30 0K e 1 A MR HG R R H AT
BEA % T13E 1T X0 0F 40 1 55 35 19 15 55 3, 2 80
JEI U 7L 30 iy s L oA 0 B R, Hep DL LIS
1 M199 ffi i Rz, ARSCE RHAI 1.5 x L-
15 55 3% 2 ¥ i SME . FBS . EGF . bFGF % 3 J] %
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O I 40 i, 4140 T 3 b LLJS AT LR B0
I Z He i 1,36 h S 4 g D A %
] ik 80% , FL 2 J2 240 i Ak 4E £ 20 d, 2 LA3EAT 9
TR S8 . Jose 28 URGE TR KLY 2 x L-
15 35 R85 7 bk O 40 i, {H A S 3 AE L 1 2 x
L-15 i % BUR: 35 S BOMEVR %, HLXTHE 1.5 x L-15
B 5 B R AR R BN i 1y £ KR A A T I )
F I 5 Han 2 58 1 B 97 2L 00 07 M EE
ARSI 1.5 x L-15 15 97 3 of R 0 i 4 B R
R F20 M A K BT W BB 3R T 2
I FE A, $i o 1 77 25 0 TC T 503

TE R A7 T, AR S0 55 5 4 20 i S 288 1 ok 3
BRI R, MEAT 0 T PR O B R R
o [ P A3 I 20 A 5 T o B 9 25 14 T 5 e
LG 0 SR 1 BEFTOIR G # (WSBV) |, Chen %51
LB SR (YHV) Al WSBYV Jg& 4t BE 45 X HF 24 i
ELANHL,S ~7 d 3R S i B AR A, v T S OB
TWLER A A% S A0 R B b A A R R Y B R
To 27 AR 45 WK, O I T X IR
WSBV T & 4t fk 41 15 3% (1) BF A B UF ( Cambarus
clarkii) JFA MUK B8 40 1 , O 76 FL b g Bl . RUAS X
BN 20 M 15 75 R B AL 2 2 Fp 2 0 (B B 4 2 4
ol U 25 5 B 5, HLAT B 45 ik L gL
WSSV MBV % % Fit X 0F 5 7 J2 e 9 S0 41
QU0 IR e, AT LA S B 3R bk L4 oA F 5 X
W 4 1 R BT 1 R T, DL O SRR R 1 R
THLEE A3 42 T 5 1 5 2 1A A PR
A LAl Ak i WSSV R L U A1 B 3R 1 3k 1
ZH D, {80 S IOBE TR LB, 0 B S o A
Ak, 22 BRI 2T 4R 0 200 M 45 1 4 e, 200 6 347 2 (5
T T A R R

Hoechst 33342 J& — Fift 1 L 2% i 40 o 6 1) 15
YR, H A T A A TR, 2% e Rk e £
JG 40 M TE 26 A6 T % R €890, P T Y
240y T 200 S 3 e 8, A A IR e . AR S
46 vh 3% il Hoechst 33342 2 YL 40 i, 322 Xy i%
Yo AT LA R4 SR e 5, B SR T A0 [ R
b 2 TP I AR BN A A T R A 1, HL S
FEfRT L, IR WSSV 315 48 119 41 s 2& Hoechst
33342 Yen J5 , 0 A% 0 O A0 O e, FLA R
W, B SRR, B B S 0 0 A
KRR T, SR, RS K
/NG Wang 257 WG 1 41 419 WSSV i 3R T

FRAE— 2,

g5 LIk A i) WSSV i R AL 5 X 1A 41 B
T B B A0 i A R e g, BE A A AR B A
HORE B, BRI Y 0 B A N 2 7 A B A i R
A, UET T4 5 AT 3 A UL i T 200 i Y o B
FA W 24 B P TR 8OR , HE T 0 e T WSSV Y
BT B T3 RE 2, S B IR ek B BSR4 AIE 48 it
S FE Al

Bt F B RFEFRGIELL EH— 2
SER SRSy R R RBEN RS IS
8,

2% Uk -
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The primary culture of the cell from lymphoid organ of Metapenaeus ensis
and the infected features with white spot syndrome virus( WSSV)

GUO Zijuan'?>, WANG Yingeng'* , RONG Xiaojun', LIAO Meijie', GUO Huarong’, HAN Qian’
(1. Key Laboratory of Sustainable Development of Marine Fisheries ,Ministry of Agriculture,
Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Scienses,(Qingdao 266071 ,China;
2. College of Fisheries and Life Science,Ocean University of Shanghai,Shanghai 201306, China;
3. College of Marine Life Science ,Ocean University of China ,Qingdao 266003, China)

Abstract: White spot syndrome virus ( WSSV ) caused serious disease and economic losses in the world,
becoming a limiting factor in sustainable devolpment of shrimp industry. Shrimp cell culture is a simple and
rapid tool to study the pathogenic mechanism of the virus and to determine the viral susceptibility to the
cells. In this research,primary culture cell from lymphoid organ of greasyback shrimp ( Metapenaeus ensis)
has been established by using an improved 1.5 x L-15 cell culture medium. The cell cytopathic effects
(CPE) were observed, as the primary cell monolayer inoculated with WSSV. The results showed that the
migration of lymphoid cells from the explants was initiated at 3 h after seeding,and a 80% confluent cell
monolayer was formed within 24 - 36 h and remained viable for over 20 days. Within 24 h post inoculation,
apparent CPE was observed in the primary culture cells. The infected cells initially exhibited shrinkage or
became aggregated, while the network structure between the cells disappeared. Finally , the most infected cells
rounded up and then detached from the culture dishes. Under fluorescence microscope, Hoechst 33342
staining showed that the nuclei of lymphoid cell enlarged and deformed with a deeper color,48 h after
inoculation with WSSV. Under electron microscope,a large number of clustered viral particles were founded
in the affected nuclei, while the organelles were pushed to the cell edge, and the outlines of the cell
membranes were vague. The study illustrated that the cultured lymphoid cells had apparent CPE as inoculated
with WSSV. This phenomenon proved that WSSV could infect and multiply within the primary culture cells.
Key words: Metapenaeus ensis; white spot syndrome virus; lymphoid organs; primary cell culture;
infection ; pathology
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Plate Micrographs of the cytopathic effects( CPE) in the primary shrimp cell

cultures after inoculation of WSSV
1 —4. the primary cell monolayers after the basal medium treatment for 0,24 ,48 and 96 h,respectively; 5 - 8. the primary cell monolayers

after WSSV infection for 0,24 ,48 and 96 h,respectively

http : // www. scxuebao. cn





