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A VIRAL DISEASE IN OBSCURE PUFFER
TAKIFUGU OBSCURUS ABE

Zhou Kai, Zheng Guoxing, Ni Yong
(East China Sea Fisheries Research Institute, Shanghai, 200090)
Yang Jun
(Rudong State Farm of Jiangsu Province, 226411)

Abstract A serious disease in greenhouse cultured 7akifugu obscurus Abe was reported in this paper. Main
symptom of the disease fish was hemorrhage on body surface and in internal organs. The mortality rate reached
over 80%. In the diseased fish, parasites were not found on body surface, gill filaments and in enteric cavity by
microscope examination; nor pathogenic bacteria were isolated from liver organ and blood. A lot of spherical or
polyhedral virus particles were observed in the liver tissue under electron microscope. The virion with a double.
capsid was about 85nm in diameter, non-envelope, and did not find the inclusion bodies. The diameter of nucleoid
was approximately from 50nm to 60nm. Usually, the virions were presented in aggregates or crystalline arrays.
And an outer membrane surrounded the aggregation. Some virions dispersed in cells of liver. The morphological
characters and size of the virus were similar to those of Reovirus; thus it was tentatively identified as Peoviridae.
The paper also discussed the measures of prevention and cure for the disease.

Keyword Takifugu obscurus Abe, Hemorrhage disease, Virus, Electron microscopic
Observation
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A HHNBY 3. 45 0] M ng Zi xR AR 4% HHNBY (114121 DNA P £X Hi HHNBV .

KBRIA R 28 B IR TERPRATEE,  0UR R R MERATAN . T PCR ik

AR AMERAITH A 1988 [ KEEBARERERG, MBS ER G, DA, REF @A%f
WL, BT TREFRMIFREE. SRR B F s fn 41 2358 SEAF R 5 88 (HHNBY) J& 51 & K
[ A5 00 B R MEFE T (AT R, R 2% 200 ch e 5 RS AR 5993 g X iR SR R PEWUAT WS . H ARS8 A 3T iF 5
PEZE (A0 IR 2 SRR DNA 58 (PRDV) , SEEZ AN R AR EE (WSBY) . X “FiiEfAIEE
ML, R S A R B R A A A AR IR K, R ARSI . HH, X F
WAL - AR BRI A BT AL R S A, MBI ER C FERBEE R IRk it . Bk, #E
WA AER AR AR TRE . AR 28 (8 S5 35k 0 X oF 58 A M AT s A0 R h R 28 889 il2 . b T EE A HHNBV Fn
PRDV [A] [ 25 5« INs@xd HANBY (R H08N . 2WiA o F ATl A, fER TEREMNF T —B PCR FH¥E DNA, &
%09 HHINBV-XTA. FEHRHE HINBV-XIA FNXFEFAFIR DNA 58 (PRDV) JEEFEHET ZES|4, WML T2
A PCR 400 HHNBV . B 45 WAt F .

1 #MHFEE

1.1 HHNBV $BE[E 7% b 530 FF

HHNBY BEBEIZ] DNA AABH % [ i F 8 RS2 . 44 PROV JREEMIERAFHIBHIE. RFEFIH. K
F PCR 74714 HUNBV §8 DNA JE[H. 3Lrb, 1E. REI&EIN 100 pmol, HBIHL DNA BN K 1pg, PCR &
N EAERUL 50ul. PCR B RT4E 94°C A8 1 8. SRJ5 55°C ik 1| 438h. 72°C @Eff 1 434h. PCR
K NIIAE HYBAID A PCRSprint {XHEAT 32 AMfi¥F. PCR 4% 1. 2% K% SmRbitaikE, By
980bp ALfY DNA ., Y5 T-Easy #4iA%ERE, #ik XL-PEZENME, SmEaps. SeE. &n. H
T7 1 SP6 5|49, ABI PRISM Dye Primer Cycle Sequencing Ready Reaction Kit £ ABI 377 % DNA I]LJJ
WP s E RE AR .
1.2 £ & PCR A319¥i&it

wikE 1 Fros, fR#E HHNBV-XIA FF3IF1Z % PROV EEFH| ST AL E PCR S:H5 19 (P1, P2
P3, P4) , P1 1 P2 KIE5I4, P3. P4 K 5|4¥. KA GENETYX 7.3 #k{44E Power Macintosh G3 f#HL I~
AT 55 4, US4 Xk OB k2 B 44
1.3 % PCR /"1 HHNBV-X A R

HWA58 (P1, P2, P3, P4) . AFAlEGHITLE PCR 18 HINBV-XIA 2. ©E. RIIP&
200pmol ZEPERIBINA— R NAT N, SRHEENF] Taq DNA BB WIHEIT 2 | PCR 1% . BIML DNA Bini N
Ing, PCR KNS EFA 50pul. PCR Bl ik 5% 98°C A AEYE 8min, WA Tag B§. B 94°C A Imin.
94°C #YE Imin. 3RJG 55°C Bk Imin, 72°C A Imin. PCR JZ N 37E HYBAID 22 &) () PCRSprint {X |- ik
AT 30 ANiER. PCR 7914 1.0 %EEBieavk )5, KM Digital Imaging & Analysis Systems (Alpha
Innotech Corporation) M Z24s R,
1.4 ZEPCR R &Y

M1~V Fh 5| 4 A ik H I i&E 2 T PCR 4718 HENBV-XIA ZEE (A S 1V (P/P/P)idk4T. H MiliQ 4li/K 2%
HlLliAK, FRAHBLKFMEE 25aM Mg(Promega AR]), {E4HE 50pul PCR SNV N Mg #AZ 5510 2. 5mM.
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2.0mM, L.5mM, L.OmM, 0.5mM 1 0 mM. @1 iR PCR ¥4 &AF#E1T 30 DNOGER. 1%ENEREchik/G, MEEL
.

FEA 0~2. 5mm PCR Mg Aril £ T PCR 440 Mg R (1. 5mM) , #% ik PCR 184 & 14 Bl 34T
25, 30, 35, 40 150 M. BERHLKE, WL R.
1.5 % & PCR;ZAU4E H SR IR

FKH PE BI020 %8404 BEVHM %€ & HHNBV-XIA ZEE ) T 84k (Promega) IMAE, H TE ZE &4 5
W4 Ing/pl. 1fg/pl pg/ul 1 pfg/ul PUANFRRESE, Mg IREEN L. 5aM, 519414 1IV., $&ATIE PCR ¥ 1%
A4 5T %2 | PCR, PCR NN 32 NMIGER.
1.6 Z & PCRIEMIN

I 6 J2 HANBY SRR B tE P B xS aF W EAI 3K, SIS FRMEEEN AR DN G, 5%
lug/pls Ing/pl A1 1fg/pl “ANBEEE, BRHSIY IV414E, W L& PCR ¥ &/FikiT £ | PCR, I

32 AL PCR P9Lh INBRISRERER LK JRUHL WD G ELACKEFFEAR DNA 58 CPRDV) BSBCANBIHE
[MXHAR ST DAA g4
2 4 B

2.1 HHNBV $E R E FF 51

HINBV 1 DNA FESE 2 s, ok B4 K 975bp, GC &M 38.5%. I, £ 565 f7. 637 fi.
644 1 703 7 HUAFLE - () Sau 3A1. Hae 111, Bst X1 1 Alw 261 BFY)67 55 iX 55 PRDV $ DNA FE40) j&
5. SRifu, HINBV Y5 PRDV $2 DNA ¥ L4, ZRRFSIMRIEYE AN 99. 7%, b HHNBV £ 510-522 fif
k> T 3 BAATRR, BI CAT K41, HI HHNBY 5 PRDV AIfEGESCARIBAE R, X--Z8a H TR AT
#1% PH 0 X B8 AU AT W AN AT 53 LA 7 2 (e 2 THNBV £y PCR $2 DNA 551)) .

2.2 % PCR /1% HHNBV-X 1A £ &

I~V IR Al G PCR g Win 3 frss. P1/P3/PA (IV) Fi@ £ @ PCR, I35 M i 4154 1
975bp 1 560bp B H AT, JELARE RIEA . e WUFR S AL & 45 A A S HE (B 3 1~V 1Fpg]
WAL G % T PCR 1945 9% .

2.3 ZEPCR RMKH ‘

FH AL TV (P/P/P) A6 & FhiR & FIR EE R E4T 2 T PCR 418§ HHNBV-XIA &5 P 4 fias. 46 1.0
mM~2. 5mM PUAS S AF A BT R INT04 189 1 975bp AN 560bp B & H H, JETLAEER P24, 1. 5mM SHid A
(P4 SFhEEZEFIREE N £ & PCR ¥ 19 HHINBV-XI1A 45 4Y) .

(i 1. omM 862 R R 25~50 MG UEIT £ & PCR &5 Wil 5 frax. 30 1 35 ANIGER ) a] Wit bt
M4 ¥ H(AF (975bp F1 560bp) » EH 32 MG (B 5 i Bt £ & PCR 45 L1 58m) .

2.4 ZEPCRZME RIR

EAHINBY-XTA-T 8048 4 BEClE 1T 2 M PCR 89 45 Wi 6 firax. Ing/pls 1fg/ul A1 pg/ul VAT
af WLoal P 2T i H RAr, JF I ek Avar . Kk, £ PCR MR I A B L tpg/ul (¥ 6 £ & PCR
Er b A4 .

2.5 % & PCR LB A

LA PCR LN G R Wil 7 e Bl AN Ing/pl BHAEER ety vb [ XFEF DNA Pk H HHNBY . [RJIEF S,
et IARATERAFIR DNA #8E (PRDV) o JFFLAS S BIPE P [E R IE R AL DNA e (B 7 £ PCR M.
H) .

3 it it

AR R A IRLAT 5 AL BE 1 BE MR (A% ey o JEG JSEXT O B2 R AN i 2% TT SR SEFIIR B IHNBY 5 PRDV
U WSBY 53 AL, 38 W& e U ¥ s 4100 8% b AN IR AZ IR K, SRS el C1 B0, LLIX - Fp 4
BERANIE I ORI BE AR B 0T A S . BBIE, PES AR AEAEIRIE . FIAS 28 [R5 M) 6 i 48 &
PEALIT 3 100903 5t a LS ) 898 sl &1 S8 IR 8 o JROITUESE T HHNBYV PCR HBJEEE CHEUNBY-XTA) X 0. 3%
507 PRDV. HINBV-XIA HERFEH 0G4 ORF; JRATARYE HUNBV-XIA FESI Bl T 4550 PCR 6y i
HONBY, B Xk L QUF T 955 22 d PCR 260 30 v (8 6h iR B R s i 2% 77 SR SEAR o 287 o

I~V (LR S 4LGaEAT PCR 185, X P1/P3/P4 (IV)i&EH-T-2 & PCR, ILeVUibhs |44l 0 847 24
EELM . alREREE AN Z S VB R L R A, 8RRy RS . e, RAMRAE T PCR &KAF. BIEE
1O mM~2.5 mM PYANER B FIKIE AN 25~50 ANMIGERH, 1. omM 865 FIREER 32 05 & T £ ® PCR.



2 M PCR BRI ABR A pe/ul 28 NINBV-XTA-T 4. U el AN ng/pl BHAERSE G (8 || 4R DNA rfgS
MINBV . (7] UL RSt L) AR FFR DNA 93 #E CPRDV) o Jf HLAS L BIE [ X UR JE RI4L DNA SN, I
ot % W PCR VL R UF AR SRR BBk . £ 8 PCR LEE el BT HINBY (R U2 hr, JR el 4 ik 60 AT
P 2 OO IR 1) 4 AT W3 2 1R A Lt 38 R R H

* {4, E-mail: xiachun@public. cast. cn. net
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xF HR B R s e R TR K L B 5%

IEFEER F R IREBZER XK HIRE uE

AT AR SR = By WE o by, KA4F 130062)

E- 0 Y

CHF &R X &0, T8 266011)

WE DU SRR IR KT, T 1998 fESE X AR ATEF IR, X AR R0 b R s (o4 1
0. 8~1 em)idkAT | Bl e ikt . APUFFRGTIRILE R LY, 765 A 3 HiW R, Rrcilse g ard i Amy, Hp
ol P 92 9 S8 1) H AR RS0 Tl i 0P R R, FRGI 73 K (FE 7 H 15 B SFRyik 95 kg, 219K (£ 11 A 8
H) Xk 38 J/kg, PRI A TF P40 10, 39kgs  S2li 9 i S5 116 o (6 3R R 90 it () 6P i B0 A, 751 86
K (£ 7 H 28 H) F3¥ik 110 fékg, 321 K (£ 11 H 10 B ¥k 22 kg, WK™
11, 15kgo AR e R R0 14 G G0 4 i Y5 lE G iR 30 i (0 X iF, 20500 1 6 H 28 HAL 7 H 15 HRA:W;
BERG I LT,

KB XPRRERGEERN, RSB, XURIRA

F1 1993 4EFRADURE A2 A YL R R e Dok, FRED EREFE A KBRER AT, FEOTIERR
MBGET LA g™, T R IR R - R . ARBATT AL, HAT T AR S WL X 1)
FRPERTUF e, 00 S 4 B PR ORGSR A 2 1 o JRATIAEXT 1%003 8% 1l h Mt 47 40 12 43 125 457 B0 ik il
b BRI T Ak I SR 505 25 411K B R KO &moFﬁﬁm%&ﬁm.T1%8¢ﬁnémr SSEIPE
S AT AU 1T 52 1 e 5 PRI B (K S E 4 R 3 T

MRS E
11 BFE AR, WK Ton, WO SEIBAG I BT, RHFST, K 0. 8em, W E TS E
BT 35

1.2 FFRIFE SHREFAERE (B RPORE K B wiiE 5 L3 4
1.3 MmEHREIGER (PH) }llfﬂﬁ{hﬁ(fﬁii‘éfﬂfj\'i‘?VK;““ZJJ%&%W)HTJFfl..\’fn;f,\o ¥ 2 % m, R AR
R BRI 0k b, B,
1 4 7J<51|:I$ IBCETAT, A5 )] KA L3N FJ!!FLWVU\AHK/KM 0. 5m. BUTHINIE S mAK, K
IE L 3me FEIAS K
BOTT AT BB ACIRAE . EhEES pl . B R AR WFEFERE &R BOTEEE 10 KW — K ATk
FEhr.
1.5 REHA KK 6 DR, 2Lk, 41585 N 11~16 5, Wk 1.
1.6 IFERBRE B LI ALIF TN 30%RENTH W (K 70 s aﬁuu 30 fiRAD h, B 5.
6 B AL . BERREFTTH 100m] JETT . Sy MU FIIR T AN E AR B ELIE A dth .
1.7 MEFFEE  BTHI LA P T RS ATRL 1 O 156 KRG RMLS L R A bk BO K
JEOHT B 5 A4 K e 7 0 il 8T

R EERERESEIER

415 AR 40 AL o [ G 30 41

il vy 11 12 15 13 14 16

YR i ENERRYE R xR R RIS R
ity $Zive i sl it B2 Rk

i 36 36 35 36 36 35

AR 5000 5000 5000 5000 5000 5000

Moietm 573 H 53N 5H3H 5H3H 5H3H 5H3H

2 #R



2.1 FRFAFIFE CHER

GRARIGUF LS X RITL T 5 3 BBGH, JFEMR &M FEITIRR. 6 H 20 HariFhAK b febs
e, MAKSEEREA R, R 22~25C, pH{H 7.6~8.0, LEAKIMLZIRPREI MO FRUK T bR

MG &5 RV, A4 58 1T 2 R G P8 A8 T R 0 S0 T 45 3 B 25 A AR M Y R, R KR R
Uf o HAXTUFIRB AL X 8, B 15 ST 6 J1 28 HIJFUR M. P XTSRRI AL (k% ik, B 16 ik
T 701 15 FIFIRARE . ATASTR ) AT (R AR B0 b DA K A3 7R WS IR M AL A Gk A o MR, RS0
FIA SRR cp € 0P R a5, B0 11, 124 13, 14 SO XTF- BB KIEH, KRR £EXF IRt (R OaHiF &
W15 K. B AR G iR IR X i e, A _E PUAS MR b () X R 43 30 K- 3400 95 2 /kg. 150 )2
/kg~ 110 J2/kg F1 106 Fe/kg. fEHIM)G, GBERM AL 11 SR 13 S R I T 34 RHiF,  JFgka: 5
SMEES 11 )] 10 Hibil, &5 RaX PR i x iR A KW, JEXTER RS 23 50 73 0 38 J2/kg TN 22 J2
/kgo.
2.2 REREHH 53 RibITERA "8 LR

HOAOSHEF RS AL, 11 s - - J b= i 6. 28kg, S5 KHIMRTT 7 5. Likg, T R
11.39kg; 12 "HLTT™ 8 5. 75kg: 15 VAT H 0. 69kg. P EXTEFARRAL, 13 Sl Ol nT ™ i
9.18kg, S CUCHTBTT R 1.6Tkg, IFTTAAE 1L 15kg: 14 SIBTHT R 10.65kg; 16 LT A
6. 24kgo AR B 15 0 IR XTI (1) 7 4k X LE 20 BT A WL & 2.
2.3 “FE B A IRFEER

fE 12, 14, 15, 16 “JUFHBAbAS, 37 8 J1 10 FUAFRS ARG Gy H AR, 45 JLeF T 40 4%
IR 56T

3 itig

SECUEW) B RPER ST RN fE, T AIRBUAC SR BRI R, AT M Rt . AR
Rl as R el LYRE A HY . O A8 MAERETT B G MR, AL FE TV I 0 SE MR 0T JF &5 25 EBEmE 11
FERTIYTI0) 33547 FUSTT A 05 28903 (E0 AL VU 27 1) A A AT W] A 7 53

£2 RERWHSRib 8. ™E. &M LLSH

40 A g iR 46 QRO (TN

i 4l 4 ,
114l 125 154 13 i 145 16 it

iR 5000 5000 5000 5000 5000 5000

it (ke) 226.2 207.10 2 1.4 383.5 218.1
184.0 60,0

Al (kg) 6.28 5.75 0.69 9.48 10. 65 6.24
5.11 1.67

ik 02/ ke) 95 150 226 110 106 125

: 38 2

kg ifi (oK) 12 40 20 36 3 31,4
144 160

i ) 263.76 230.0 13.8 3128 362.10 195,94
735. 84 267.20

A (0) 120 120 120 50 50 50
30 15

whli o) 143.76 110.00  -106.20 291.28 32.10  145.94
705. 84 252,20

HHARE! .15 7.15 6.29 7.28 7.28 7.16
1.8 11.10

R L1 6.28 .15

e PR PR RS T R IR OB B B 1

B A

(B TR XPUF RN 15 K, SRR R OMR A IET ML . FR5 iR
BAGHEIT T thith, 3R T bl G IRtih Al G e it A7 W1 5w (107" B o B4R (U AL, £ 11 Skt
13 S, S-S R RO F0 RIEXTEF, SR ARELTRR, SR 11 HL, - EHAKM, F
FLATER KA Ko i, BRI 2 A LA X ER T IR A R SET - X RY], TR IE %I aF i

10



GeEAE R AT R RIS () Rk, FRATTAT % RRE 24 % 4K S 80 0o U (R IR BELIN (), 38 s X oF )7 4 5 A
(W% 2) , DERBERNLH .
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B B B, E R TR A X X AR 25 0 BT )R AT LAGRS B 2% 938 S G BE IR 7 S REAE . 200k
—HuE .
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EXPERIMENT ON IMMUNOPREPHYLAXIS
OF PARAMYXOVIRUS DISEASE
IN PENAEID SHRIMP

Wang Yuping, Yue Yuhuan, Wang Zhenying, Mu Zhankun,
Wang Wendong, Lu Qiang, Yang Zhenguo, Li Chengyao

(Research Center of Aquatic Animal Diseases, Changchun University of Agriculture and Animal Sciences, Changchun 130062,
P.R. China)

Li Zunhai, Zhang Guangfu
(Jinkou Aquaculture Farm, Qingdao 266011, P.R. China)

Abstract  On one Penaeid shrimp culture farm in the epidemic area of paramyxovirus disease in 1998, .the
killed paramyxovirus vaccine was used to immunize shrimp fingerlings of Penaeus chinensis and Penaeus
Japonicus by immersion inoculation. The results of experimental Penaeid shrimp culture showed that after the
vaccinated shrimp fingerlings were released in culture pools on May 3, no diseases were found in the
immunized Penaeid shrimps in experiment pool during culturing period. The size of Penaeus japonicus’
immunized only by vaccine were grown to 95/kg until 73 days (15 July), 38/kg until 219 days (8 November),
the average amount in total by twice shrimping was 11.39 kg/mu*. Similarly, the size of uniquely vaccinated
Penacus chinensis were cultured to 110/kg until 86 days (28 July ), 22/kg until 321 days (10 November ) and the
amount by twice shrimping reach to 11.15kg/mu at average in total. However, both kind of the non-
immunization Penaeid shrimps in experiment control and other non-experimental neighbour pools were suffered
from viral disease and began to dead on 28 June and 5 July, respectively.

Key words  paramyxovirus disease, Immunoprephylaxis, Penaeid shrimp culture

*mu means 667m?
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