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AR FBLER T NNV (YIEARLRAE . S Wid
A TREEEHE . I REEE N R IR, RN
07 NNV BB R KR ms, R K S5 2%
NNV B TAE#ES %

1 mERERFFE

NNV fy A0 7 F3E K 2] B &8 o3 4, 8 K
/NI 25 ~30 nm, ANHEANER; 5 RESNFE H
180 MEE AL L, i FE A R/N2 4.5
kb, FEEH RNAL fil RNA2 P 4 IE X 4% RNA
41; RNAT (3.1 kb) 157 4 i1 52 1l B (110
kDa), RNA2 (1.4 kb) W 5% 4 41 52 2 A
(42 kDa) "o JHrh, RNA2 % i 4078 2 11 2
AYR R D). 8Lk i gL ] 452 S0 R
B, kYR NNV EURR G AR IR 2 1Y 2 1
HBURP LT IR 5 Twamoto 6 I H 4L AR
[A]Fp 2% RNAL Al RNA2 i 5 A9 7 PR ik B 1
RNA2 i

FR A s B RNA2 JF 41 (% [A]H, Al £ 2
NNV 5y 4 Ffofi s 8, 2050 206 78 7 fifi
( Takifugu rubripes) PHAIRILINIEEE (Tiger puff-
er nervous necrosis virus, TPNNV) . # 47 fIl 65
( Pseudocaranx dentex) FHZINFLIRITTEE ( Striped
jack nervous necrosis virus, SINNV) . £55F & 4
( Verasper moseri) HZIRIEIRIREE (Barfin floun-
der nervous necrosis virus, BFNNV) Fl7R & A7 5F
AR 2 NI 5 8 ( Redspotted grouper nervous
necrosis virus, RGNNV)!1#-11

NNV Xif 7 Ft 3058 HA R R Y I 52 4% .- Arimo-
to SEAFFE LI, 7E0.05 mg/L BYUGEATREN . KA
FRES . ARFL A B B H LA AE T A gt SINNV
SEARWE, FEEL 10 mL/L Lk R (4 F A fE
Kid SINNV 1 £ B A0 Pt A R A . s el
A% SINNV ASHEAER . Frerichs 2576 R[] pH.
TR R FE W TP RS NNV 5936 71, & P SBNNV
(Sea bass nervous necrosis virus) TE 5% Jif 4= Ifil 15
HISC A& N IR 1A LL AR B B 7,
£ pH 2 ~ 11 BYZEI8K TP e LA 52 24 h DL A
SRS A1 . NNV B0 4 52 1 7T i e
IR BETEHE AR AT T R A4 1 S

2 TR
S R M 22 T BB 1O 2 B 1A €284k,

BURMGS . AR Wik SRR (B 1),
B NNV 5, F DG 5 R, ek
PR ZH 2 b 25 L LAY 1Y) 25 Y AR 22, I AT 7E
i A I BEE 2H 21 b UL 2% B 0 #E OURL (&
2) ! RS WTTEA AER R . ELISA.
FAEFEER PCR AR 2

R P B 10 A P R A R A T A D B
FRRMEE | O3 B SR R T . e BRI
Jednie s, it A BEY) T DOULEE 3 B 22 2H 21
ARTR] A FEBORE , 1S 5% 5 2 4 LRt
A7 E R J5 25 1 AR R B 9E o 4N Gomez 55
FIFHE - 11 0 &R0 Bt 7 R iy NNV,
FEXHE R LW A B (E. septemfasciatus) HE
iy, 2 JE, J PRG0S 22
o BE T TR RE e B ORI 38 AR 90% ~ 100%
AIFEToAE, DTTRRIA T A f v 5 B2 T AR
L

T B 93 W BfF ) %2 ( Enzyme linked immu-
nosorbent assay, ELISA) K 5 5 Y6 H AR ER 2 A
FHPUS GRS & L — AT g8 KON BRI 77
HAT R . B St . ELISA K
GPEDCHARNE A 2 MR SR I Jrv, Ek
I8 T NNV A S B9 . A ELISA #5001
fiH, W Breuil 57 H ELISA B AAT R0 G
iR PR S A IR TR, AT A
A7 BIPER IS5 00 5 00E 4T 5651 Watanabe %5
It ELISA J5 e 45 50 AL o 1, 455 R Y
ELISA FrAmiE B /INT 40 B, %07 b RENE A2
T AR RIS M, TR R i R A0 B )
HAIUARG & AR R M 2R TR > o I s
DENF AN B 38, U Twamoto %5 1] FH Ho i ¢
JCECRK I 1 3= 40 b HE 2H 79 NNV 5 05 1995
B, UEW] 7HEAM NNV [RS8 EA
S

PCR il AR S0 2 5 X 20 A 7 4 1 Ao
WA . e BN PCR ARG I G 25 P 230
FERR I SR B LB, Nishizawa 25 FlB0HHY
S YHEIAE B B F 51 & SINNV () RNA2 ¢DNA J§
HI BEERRNRIE, C4KRE RT - PCR,
RT —qPCR, RT - nest PCR Z5£ %} PCR #7715,
Bife B AERIA] RT — PCR DA 5 FhFR5H A B A
Hri g 421 bp A9 NNV RNA2 4% 5 Mu 254
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WE 25% ~40% (19 1E W Rty 41 BEAT- b 1
NNV'!; Kuo 4534 RT - qPCR #7725 Kl 3 1
g rh AT T NNV, HED T A% 75 7T BEiE o o i
AR 42 il (9 AEAT AKOF AL 48 a0 PCR
(Nested PCR) RE . & $i my A5 I R 55052 0 v A
JE, HRARBEE#E PCR & 10 ~ 100 £%, LA
130 1 T4, Gomer %R B PCR fiE
R 30 ASPHMEARE S, TS PCR GEAGIN ) 116
ASBAPERES, B2 PCR HOR Y R AR OL 4 1M b
TP R R R AR RERGH AT R BT, U Thi-
ery S5 R L PCR A REGE A I Ak 1T 1 > H
g RS HEHRE . H SAEY AR
(Loop — mediated isothermal amplification, LAMP)

Je— RO IR Y Tk, BRI P

1
Fig.1

BRIGEART T o

R tERR AR R, G EIR 1 ~2 h BEE AT 52K
PCR [, Xu SFFEAR s A1 BEFA AT, A B
LAMP 4 46 i R 502 1 8850 PCR & 100 4% 72
A0 FE LAMP thiRins e ek, REUSIERINISY
Rt (K3), (EFRFHBL A i 5 W I )7 T
HABRAE A

Li ERIRD, PCR BARFEM L, BORMEZ AL,
Jedw A, PRI, AR RN Tk, e e
LAMP il 753, BERSTE 1 ~2 h PSSRy 3 St
HIERRIRBSE, HATE 9z H T a8
Dk s . ML SR . ELISA | i sE bk
M7 THAMEE R, AR, AIEE SR
Dok, SR AR . S S IR Al

#WNNV BEHETAREASE
E.lanceolatus fingerlings infected by NNV

ol

-

2 REMWHEIRTRRESED
Fig.2 Pathological feature of viral nervous necrosis "
AL NNV 5, Wy % 4l 17 ik B2 00 099 1557 1 25 e fk  HE 444 AR R =100 pm;

B 2 9 W iy 4y By 8 1A 2H 2 FL B L4, B =250 nm

A :Barramundi larva with NNV infection, HE staining, bar=100 pm;

B :Transmission electron micrograph of Betanodavirus particles in the brain of a barramundi larva, bar=250 nm.
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E 3 LAMP T4 4L B4 1 2 R
Fig.3 Visual detection of RGNNV LAMP products
using SYBR Green | stain &
1545 1 00 32 B M X B 2 4545 St €2, 32005 o 2l Al 45 2R
M

Tube 1 indicated negative LAMP reaction remained orange;

tube 2 indicated positive LAMP reaction turned green.

3 mEEERRE

RELVAIT %406 5 By P20 2 T R ML A 7
FB, NNV (LG AR A PRl —Fh 2 i ol 0%
I EALRE, ) —FiRiE S SRR . TR
il RN B AP A%

WG VE A Y NNV Y 256 f E 4T 58, B
W 7 (9 2 B LR 2 B 1 B T A E TS 7
a], MK AR SR A
WINEYHRIE, U0 Watanabe %5 1] F] ELISA #1 PCR
FORAGE G W5, K 2R IR 2 S £ 75 4y
NNV, - A g B 0 8 (A T B0, 45
RMHFRAE T AT 20505, it
AR A S R s B 2 0 R A T BRI U I RE S A
RS BELT 5 25 (1L 8 5 ML I 58 I T it
B % OB (G AR S O L R L RS AT
A, TSR NNV o6 i AT B0, AR
Bifis NNV e iigiez —',

IKVAL L2 NNV P78 5y — Fl il 2200 7%
o WK NNV BR PRI C 22K
JERY, 40 Manin #1 Ransangan 5 fifi {8 F1 48 & 4
BEA A 0 S ) SRR LS, TEAT 4
AR P ERAG I E) T NNV, W] NNV A D

AL 07 RAEAT L% 5 Kuo 253 1 ¢
JtE s PCR W7k, #8787 NNV 1] GEid of £
fite ARl 07 SR EAT AR SR 5 Gomesz 25
i3 2 S PCR ) 7 i 76 PR fa R I T
NNV, ] F R b 2385 1) NNV XL
BEfa R AT AR Yy, & PR ) NNV BEXT
LA A BE A0 4 Y S 90% ~ 100% B BE T 3K
BRT NNV B ik n ™ AmgEs i
ZINH, NNV I BRI AR H R R E
TR ZE, FRFHKMAOE AL B R 280 B 55 K%
B0 NA & R ENNV 5 B &0 B H
Hick 25 F1] FH 2 % 5 PCR 5 A K 22 Wy 6 1) 22 K5
SRR Ah, KB T A LR A S5 10 2R O AN
fEa P PR K E] NNV, {H 2 507E 2/6 HE Y
gt rp A& AT NNV I35 B T 5 100% A9 5E
T3, HIIA K AL 46 A 2 i B 3 KA
WATH) EEE A,

DL RO R B, 2 ELAL 36 FK T AE B T
J= NNV EZ LR X, L as 2 s o fa
PEARL . KRS R, AL AR A
FEA 25 BELIT 99 75 1) 1% 46 o

4 RERE

E T H P 2 T BN RL B R B IR T B
— o TEWG K AT B P A R0 I B A B A
BEZWMIINHGE , A0 1EA 5 A B 0 R A B
g, @A E R R, UEW] T NNV
P RS 3L E 24 67 % B s 2 s Kai 4558
TRV VR U 1 T SO0 A A B HE AT T
RE, 10 d 5 kil 2 T EEbUA, YRS sl
TEIE AL 87% , X HRAAMAET-; Lin 2
3 Ak TR B A i b o Bt 4l f AT e
B, T dZJE R TIREEDUA, A s A
K% 69.5% 7

XJ SR A HEATRE VS, W] DL R R BT
AL e, ek bddea BEaHE . 2
(998 3 [l R, 40 Kai 45 43 5160 &bl £ B £0 F1 R
BEA BEAOE ) NNV ZER, 4550 % BUAE s
PRI ZAG I T A B PR AEAE, X RRZH R
PRPE S 0K RS B0 N R B AR

BT KGR BRI 2 AN, A S A Y g%
0] A A Y S BE AR AR, W Lu AR



%5

B SCAE I KIRE N R AR NSO B 45 BRI S 423

NNV [ 4h35 8 5L H ORF HEM A F] T ks I,
IFIE T K FF B 3R 35 2 B Ah o2 1 B
K, ok S 20 B S FE UL S NNV 76 b 28 240 i
RMEHEEAN A, KRR TR A LB
frR 25 40 M B R AR, Xk ER B T R E
FI- 5 Sommerset %5 1) F 20 B 9 7 41 76 8 4
AT, K10 g H2H A AR BB A B
BB 5 Coeurdacier ZE3EH] T AT
A L NS 1 22 K AT X IR i 7 A A AR AP Ak
R

DL BIBIRIE ST, AN [R] 2SR 1 4 22 3K B0 9
FREW (ARG . mAUR I TEA A
TABURTEINCEAZ ) RASFE I S 7 X
(gt . B L ) #RBE 0% X K fa 2=
A G EAR AR . SR FE A PR AL B, Bkl
MR REREER T LT, K
Je, HE A Ek &)yt 28w 7R R 7 AR S R 2 i R
TFEE R IR LR AE T 5 3 G 3 f AL R
5 AR A 2 75 R 5 5 b o) FHE £ K 40 £ 7 2 0
PRVE PR A1 o 7 R0 W 7K a2 4 2
BEHARTIRAII .
5 RE

M 1990 AF5F — W ok 238 TF 4f, 9 o5 1 i
ZIRBCIR L — EL e A K IR e, A%
PRV T Fr M 2 B A Y NNV Xt K
0 41 0 TS SR K, AFSE NNV B 4
AR S REWE S b & B AN [0 dht %) A

AE T SRR T R R B YAV R I I A AU R
Z— o KGRV B A A REE B R X A
BEAD 7= R B B S RO Y SR, NNV
TR THEM . 4hf, B BEAh e R
GalRER T LT, M AP RSORIER
IR SR S BEATRE W S, S A
AR TEARRE Y, %7 RE A BHLI G 25 1) T
BLAERE, IF I AR R A S K s B fo 2 Rk
FHOCHEE AR AT 45t O W AE N ML, (B9 afF —
EFFK

T EE A, AR ETHERR B A s
o, BOWOR R AL 4R, R ST B0 A B i T
Tike WEE LT AN L IE, 68 MR H AR
ELE R A, AT 3R A O R A A A IR AT

Rr o BRI, 9RE 7K A0 TR BE Il B R A R B 5
TAEIA L, Gomez 5 K BLICEMESTIY) (X
¥ 8% Charybdis bimaculata ., ¥ % UF Pandalus
hypsinotus . %2 I U1 Mytilus galloprovincialis )
AP T NNV 70K £ 28 HE £0 37 51 2o
H, AR AR HU SRR AR VR i AR W ORL A AN T
A IR EEA I TAE R OCHE S, ALY
WEFEAT 5 1 30 AT I ag .

B Bes B Ak S A e 2 SR A ke, T
e WA B2 B e S B S T ko TR
o BEIMSRNTEARRE , il A2 ) BH W 2 14 4 1 23
GBIGT S, LUK A FEF Y P R R
il
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Review on disease control researches of marine fish NNV

HUANG Wen'?, CHEN Chang'?, ZHAO Zhe'?, LI Lulu’, LUO Peng'”,
WANG Yanhong'?, REN Chunhua'®, HU Chaoqun'?",

FANG Zhe', WANG Dongmei*, ZHAN Zhongren’
(1. Key Laboratory of Tropical Marine Bio — resources and Ecology (LMB) /Key Laboratory of Applied

9 M I

Marine Biology of Guangdong Province (LAMB), South China Sea Institute of Oceanology, Chinese
Academy of Sciences, Guangzhou 510301, China;
2. South China Sea Bio — Resource Exploitation and Utilization Collaborative Innovation Center,

Zhuhai 519082, China;

3. Oceanic and Fishery Administration of Lijin County, Dongying 257400, China;

4. Institute of Tropical Bioscience and Biotechnology, Chinese Academy of Tropical Agricultural Sciences,

Haikou 571101, China;

5. Sanya Fulian Aquatic Development Limited Company, Sanya 572026, China)

Abstract: Nervous necrosis virus ( NNV ) can lead to nervous, encephalopathy or retinopathy necrosis in
marine fishes. The virus causing the nervous necrosis disease in marine fishes mostly infects the grouper fries
and fingerlings, the strong pathogenicity and high mortality rate is a hammer blow to the marine fish culture,
which had become one of the most important restrictions of marine culture industry. The study mainly reviews
on the research progresses of basic characteristics, diagnostic techniques, transmission, vaccine immunology
and controlling strategies of NNV. This paper will provide the references for preventing and controlling the
NNV disease of marine fish culture industry.

Key words: marine fish; viral nervous necrosis; review; Betanodavirus; disease control



