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HERTERBYKEBFENRAR
REGNKRE

KIkFE
(EERF RFAFR,48E BT 361021)

WE : DK QR Preudocarans denvex ) BALTT S AT, B3 W 24 FE R ( Nervous Necrusis Virus, NNV) BRISRREE
T8, FER AR, R A SRR A AR R R R R 5 R AR SN TSk A P2 (En-
zyme-linked immunosorbent assays, ELISA) IR ER# i ik, T T HEWRERHENRA MBRAERSZHFA BT
3 FH ELISA $R, 440 F EMERX NNV BILEMGET B R HUE, BT N K RH SRS K
FRRept it B bR b A7 A RN R B R GO R A 0 M P ST PR B S A AR AR B R D R
AR AR TR R TR AR ENA I AT ERRL. AMARRTATREKERAT
B H R B SN FEE R 12 (AR B H B RS IF U 4 R R YRR

XM R WRIRTERE, BRGER, EMIRASNE

i {5 351 5041, 41 TRRiISE:A

¥ 7k B R BEPE M2 IR FEAE ( Viral nervous nec-
rosis, VNN ) ft B & 4 7E H 22 1Y % 2 89 ( Oplegrathus
fasciatus) AN TRV JUSTE 4 B 9 B 20 £HbMEA
AR R RERMUEF", BEBREAEA
THEETHE, RRERERER. BN AT HEK
B RS KELEMEE =P - MEERRERES
&, ROy MK AKX AR,

B 2RI H (Nervous necrosis virus, NNV)
BRI K B2, FERER Y P 241 4
HABKRTE, AT ERFAN KB, AX
NNV $9@ AFORRIBIR, KR S 038 7 5
BBk 0 2 % I S RUOB R AT i B R R R e 4R
SUREEL, R I NNV B K 8 B b
B R EMIMA NNV H{[F772E  Negayen B TH
KRR B LA NNV 78, RS fH
TEMELFIBPREREHEWAEIRTEE N

WIA E N 2003 -03 -24; T EXG:2003 - 08 - 11.

BB EREREEN LTRSS TR (H54FH8 - 679 5).
fEXM A RIRSF(1954 - ), B L, BINR, 2 ENFK=HWH
w AMEREEERBIATI . Tel, 0592 - 6182746, E - mail: -
song@ jmu. edu. cn

SRR 1005 - 8737 ~ (2003)06 — 0462 - 07

VNN 6,

ADTFH FIRER A% T it (ELISA ) 0 52 J B 45
AHTRMETA B, A NNV R
Mfedl, T/ NNV RS20 A BAE 1L NNV 9
 RIAFREIE R, DR E RE VNN SRR & 4
RUERRE

1 #ESHE

1.1 XBE

SYERR S VNN BH i i 5885 ( Psendocarans
dentex) FRIEHFHATEAFA(2 BEE).
1.2 HRENEL

HRTFT -80 CH VNN RK BRI 80 ¢
(B TE B R), 1 160 ml 0.1 mol/L Tris-HCI 28
MR 1 ramol/L EDTA #1 2 mmol/L 2 - FHEZ,
E)S¥5 min(ZR) 5, BINESGE 5%, BHE
3 min( Zif) A (8 kg, 15 min, 4 C) WOR LIFH
ARG (100 kg, 2.5 b, 4C) HIEY A TE Enp
¥ (10 mmol/L Tris - HC}, 1 mmol/L EDTA,pH 7.2)
PRFE4 CHEAR. 3 KE.L (8 ke, 15 min,
4 C)BREVEDE, LBEL 0% ~40% FE8a

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn



http://www.fineprint.com.cn

How

AR A BTN [SHSEIT S VMR BT IR R i 453

AOBLL(80 kg,2 b, 15 C), EIrati{bim BE8 ; Bk i
5 5 R4 TE B E 0 (100 kg,2.5 h,4 T) .
DR TE Eehil, (iR EREEH
2 30% ~ 40% 81k § 40 B B .0 (210 kg, 16 h, 16
C)EIBHEER A, W 5 58 TE B8
B (100 kg,2.5 h,4 C) Y Fm I E TE &
M, R AR RS TRF -80 €,
1.3 RERRSE

M HEERE (LS L) AR THBET
HH 2 REEEMTSRETHEN 1K, B2 H
B, TS RETEBKEH. 124 EHET2ER
B R — bk, B
T HOBEAT D P T I B4 Ll 35 10 3 o
L4 mBRAER

1 LIEFEKFHRA 00 BRgBEAL
#,0AS5 mg NFRUER, LRE.BHET 20 TK
Hebsrgk, DALMBRERREEN 1 ng/ml Al
10 ng/mL, 4> 2 B TRIB IR TR, ERERRM
AJE 12,24 .32 40,44 .48 60,72 .84 108 132 h, A
FEAY BB 50 BRI A, L 3% BREKSHY
1% R -BRAWEE.
1.5 BMREEFARZERBLLE

HEEEMERA, BT AA R AE
SOk, AR SRE EKE UE03%TE
LA BELLEE 20 min, KEEFHEA0.5% MME
BRALHE 10 min, 4T A B 1 0L S RERE Ik B 5 42
JEH 3% B e (TBS ik, pH 7. 5) £b 3 30
min, 3478 H & S 0. 05% Tween 20 4 TBS
(TTBS) ¥erd, B 172 000 SR MSS —HTALE 1 &,
TTBS %% 5, b 1/3 000 GAR ~ HRP( B84 iC i &
T A0 1L 22 W, TR ) 647§ Hi Ak S RL; TTBS
Yo g AR BC R DAB - H,0,(3,3 - _H &KX
B - H,0,) Bt kpe i A 1% RESRTAN
Begetn, BK i A IS

A RITEREE 12.24.28.32,36.,40 .44 48 .60 .72
h 5, %4 1 ng/ml #1 10 ng/mL LTRAWEE(SC B),
Yol iz P B S A 2 e S T i AL A AL
BENTRaaEEEN R, URAHRIIEER K
RERgER A RPN BRI AR IR R AR B
¥, HER R E RA RSB R R AR ER
HE,
1.6 @REEAABETESNE

BRAEH 22 2EBROHE2.5% "8

RAH(0. 1 mol/L “H MM ME, pH 7.3) HE
L RBEANE FBRERE A 1% REEE
FE 1 h BBk 5 R Spure 458 68 5 AW BRI b
LT H R R T R R ) S AR A
(RAFAE) - #TEEE S (Reynols BELH) —H R
@, FM e T B RENE AR S REE k.

2 &R

2.1 REHNBERESERE

DEREZBERANTRMEHATHRER
ABETRIZESR S 12 ~ 24 b 10 ng/ml R H ;1
ng/mLERBEERBFEREBIHRE28~36h
P(RE1),

2VREE S A AN RES U RBLE, 10
ng/mL A FERIFTH 40 b )5, 59 BE AR 345K 90% L
L5 1 ng/mL SRR E R R A R 1 10
ng/mL A, ERBEEFEBh G FEREEE
10% LA (LB 1) 6

100 r
W Ing'mL

L) B | Ong/mL

&l |
an
20

SR HTIETHS s
Virus antigen test rale

0

12 24 28 32 36 40 44 48 60 72
i M AR B

Infection time by soaking

H1 FEREBRMESENEHE
Fig. 1 Detectable rate of virus in soaking infection

2.2 FRERBELRARAPRYH

it ELISA Bxt st R B a8 T R # 47
ARE, R ILBK AN R AR T A S TR N
F(ER] -1 @dhFBMERE, Bl BKa
Bk LR A RANERARGEERBENRENT
(BRI -2),
2.3 FBRENEHSEFARHER

A B R AR TRA R ESY A #
1Ta9Fc B REE , T 24 h MR SR B oA
SRPTRER ] -3); lERRNE KRS, X
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L BUE 5

#40 h MBRAEET L ZHHNE 0 REoN R
R(EIRT -4);20% 72 h BMAHHE TRE
IRBHHEARERERE MLARFETHE
BEXRAFSH(ER 1 -5). WBH AR
AR, NNV 2R3 20 7 25 g e (B i HE RE T
EHREHAR (IR -6.7),
2.4 FELLMBROREEL

B NNV Bup 2 N, MRS Bk
45, R/ E ol (AR D) .
2.5 mENEERAER

EA T RIREEUE, RELG NNV Bl R
FHHERRRHRPERRR (BRI -1) :7EH
IR P RO B BE R LT P SR RE 741, BT L B A
KRR T REREHNAE (BT -2); K&K
ENTHENHRMEREN RK(ERD -3).

BV, R NNV ERSHHNEHARA
3 PSR R ER T B0 B M PO T R AN M
POER T -8) JRER TIESUR R R P AL
REREWHT FIR MR BN EN TR E BB
(e i BRAE A — M BR P (R T -9)

3 itig

31 RENBRSENE

R 1 A RAERE 10 ng/mL A ERAR
F 1 ng/mL HBHRE WS, BT ] — B ] A8 5
THHE,10 ng/mL HATXRBEATEBRL O h
J5 L SARER I B RRA B 90% LA b3 7 1 ng/mL £A7E
RBBE 48 b 5, TR EARFEBLR RTE 10% U
Wo ATEAAN, KRR, RENEERE,
ERRPRUME, REDR™E, FitfRASE
Gy REMBR REEES) FBE AT HE
ARIRFRIR XK, R R bR A A, R R
BHl&, AR TR RENBERAB L VNN f%
A,
3.2 mEBHRNER

Munday 2% i\ %, 2R W) 8% ( Lates calcarifer)
NNV 2% 3% R by R A M 22k A b 1K 1 8 3R 45 095
Nguyen %" 2 K488 B R RS B 17 Bk - R BI% B
WR, AN LR ARFERETEI 2GRS
MER SR AKAMEFHBREREMBRZYE,

VR ERESRM M SN, THEN S L R SHE
MBREHEREIWERIE WM, AFRERE
KR A TREBLTRS, BRBYE
{5 (BT AL f S Bk b B R R i 5 BESR IR
FNGEE, XEAOHERERORET B RRE
06T

M EEHBEHER FE M NBHEN LT, %
BRETET O, IWAMRE 5 B AR ER AT
Fo mstmika iR, REAAE 2 ~3 RAR
W RETALRRENAHEAR, RENE
ARG RAREE I, R TRRRTI , A B AE
e R RELRERPAE. TN, EAE
R HER KRS RBA AN
HEA, EEAHA 6 B KK VNN BF5h, 7
B AR B FERR b By O B B VOB I R 40 4 41
PRI NNV ERMBR, RHEREREE(FER
).
3.3 RECTREASEARADHER

K NNV 2SN {518, Nguyen %0 {148
SHERIBM A TREBRRTRER, VAR EREE
R, P S PSR B R F RO

EWRERZD REREN , ERAKER
R R R LR RS (AR -
3.6), 5 Nguyen SRPFRLGREAR. MNLRERE
B, A R ] R, R B PR R S
HEEEERTH, TANRIOBBRERAHS
RIS, BRI A MR, Ay
RENTH - SBNBENARAS (BT -4,
5.7) I FRBA PR M S H B MR, AT
FIORY: NNV S95ET-,
3.4 HEFRRBAHSER

RPN RT-&R, TEHS Y AP REl
AEATRBRRER, REA R THREAHN
AR RRRFR WEARTYARAYRERE, B
HEERBOMMIE ", HERLE -1 TR,
TESR TR RO #H 2 A M B R 03 0 0 L R B
R, XF IR X BN R R DR R, TR
BRHEFET AN E NNV BREWNER. &
FRBHE MG, RIBRENRARR, B HEa
KN, A MERRE T E . RERKD -
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2, NNV 2 7E400 5 B K B 5 P9 % B s AT 4
584, ZEBEBRT NNV B4 48R R
BE, RRBSRA B RER T 5 LBWEH
BRI (RBREFPLETFTEREE)NAAEE
Ko
35 HETHHRNRNEHER

FRRENRBEE, — BN h THBRS
HBSHRFE e R (RAREARE) Il
HWR(AWEAHE) . NNV 2R AR RBEAR
#H.OAEMRT -8.9 AT LI ILB) NNV 40 PAE
AR EERRAFESESEI AR, —BIAH
PREMBERENRKTRERENER, THS
REOE R NEAR AR R BN,
ITRBEXHER, MTE - SHNWR. EEHE
Xt 7 Bk 20 SR AE T FEAL RIS AT o, HEN
SRR R A X, B AR
ERMRLIREREMRE, FXERENEH
HlRE R MR R.
3.6 VNN BIBhAHHE

h3t VNN SEBBYIE , H Ay THS ™ didxt
KSR EEEPHEEK NNV 5, HBRR NNV
NEMEA RO THREEARRIS, BKT
VNN RFBR(BEE IR F R E, TR
XRBRIFE) . EH U, BT R EKFR D
MRERERRS VNN RRK—XBRE,
VNN — B4 TE B 5 S RE 0 A 38 i K k4h
fréals, Bt , B K AKX T R B E R S B ERE
HHERRE. N6 FIEASEY, RIEHT KK
I BRIk B ARE, B e

KW BB R I — X E .
AW '
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Intercross infection and spread of nervous necrosis virus
in Pseudocaranx dentex

SONG Zhen-rong
( Fisheries College, Jimei University, Xiamen 361021, China)

Abstract: The nervous necrosis virus { NNV) suspension was obtained by purification from the diseased Pseudocar-
anx dentex with viral nervous necrosis ( VNN). The experimental fish were VNN-negative 2-day-old larvae. The
first antibody was got from the rabbit injected with the purified NNV suspension, and the second antibody was goat
serum with enzyme-marked anti-rabbit serum. The results of soaking infection experiment confirmed that the higher
the virus density was, the earlier the fish was infected and the higher the virus antigen test rate was, too. By apply-
ing the principle and the method of cellular and tissue-pathology and ELISA, the ways by which NNV took to in-
vade, infect and spread in nervous tissues were researched that in terms of horizontal tranemission and cross infec-
tion, NNV can invade nervous tissues through fish skin from the environmental water, and the fish could be mutual-
ly infected with NNV in the basal epithelial cells of the skin through breeding water. The infected cells swelled in
cytoplasm and endoplasm net, the endoplast denatured, and the numbers of small organs in cells reduced. There
were three existing forms of virus particles in cytoplasm, which were scattering, erystal-like and both. The purpose
of this study is to provide seientific bases for fry breeding researchers to understand the infecting and spreading ways
of YNN so that the controlling precaution could be made.

Key words: Pseudocaranx dentex ;nervous necrosis virus; infecting way ; cellular and tissue-pathology

BAR 1 iREA
T BS AR | NNV, Bar=12.5 pm,
SRR EE R b BN NNV R T ROR 1 ; Bl ZE SRR Se: 3B AIME; Su: REZHIM . Bar=0.5 pm,
. FRTE R R (10 ng/ml )24 h B BARPME, Bar=12.5 pm,
. RSB (10 ng/mL )40 h HEAB MMM ME: . Bar=12.5 .
. R RHREE(10 ng/mL) 72 h FRABARBBRR,; HRFECHRARBTRR, Bar=12.5 um,
. RERMEL(10 ng/ml )40 h B BAHBES . Bar =5 um.
. FRRBWEN(10 ng/nl)60 h MEXMRBBE:, Bar=12.5 pm,
. NNV 8 2 BRSO R A M b s N B M R fE, Bar=0.5 pm,
NNV M5 B B SMBAR 2 MRE, 1 "REARRER T » "REE RRAFRY, Bar=0.5 pm,
Explaination of Plate |
1. “ 1" denote NNV on the fish skin suffering from disease. Bar=12.5 pm.
2. “ 17" the test result of basal epithelial cells NNV particle on the skin of fish suffering from disease. Bl;Basilar membrane. Se; Se-
crete cell. Su: Surface cell. Bar=0.5 pm.
3. Minor cells in the spinal eord infected after 24 hours of virua soaking infection (10 ng/mL). Bar=12.5 pm.
4. Majority cells in the spinal cord infected after 40 hours of virus soeking infection (10 ng/mL). Bar=12.5 pm.
5. Large number of cells in the apinal cord infected after 72 hours of virus soaking infection (10 ng/mL). Dead cell tissue presenting
the shape of empty bubble, Bar=12.5 pm.
6. Minor cells in the brain infected after 40 hours of virus soaking infection (10 ng/mL). Bar=5 pm.
7. Majority cells in the brain infected after 60 hours of virus soaking infection (10 ng/mL). Bar=12.5 pm.
8. Reproduction of NNV presented in the shape of even which spread in the cytoplasm. N: endoplast; M: mitochondrion. Bar=0.5 pm.
9. The reproduction of NNV has two types, one is in the shape of crystal and the other is in the shape of scatter. “—" indicates viral
particles in the shape of scatter. “ ** indicates the order virus in the shape of crystal. Bar=0.5 pm.

b =T - T - T I R I
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SONG Zhen-rong et al: Intercross infection and spread of nervous necrosis virus in Fseudocaranx
dentex

A | Plate |
(EME | #RETSCRE, Explaination of Plate | at the end of the text)
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SONG Zhen-reng: Intercross infection and spread of nervous necrosis virus in Pseudocaranx dentex

B O
L« " RERERRERE T SRR ENEM, Bar=0.5 pm,
2. BkERENBREAT LS REEEMHNHERNT 1" TRERT " «  TRKARAME, Bar=0.5 um,
3T AR EREAT BARFER TIAEMER  EAREOETE ;N M8, Bar=1 pm,
Plate I
1.“ %" indicating large amount of inflated rough endoplasm net in the cytoplasm infected by the virus. Bar =0.35 pm.
2. Small number of viral particles which were reproducing could he seen in the inflated rough endoplasm net, “ 7 indicating the viral
particles and * % " indicating the inflated rough endoplasm net. Bar=0.5 pm,
3.“ 1" indicating the existent sign of a large number of viral panticles in the inflated endoplasm net. This endoplast had changed its
shape. N endoplast. Bar=1 pm.
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