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(hEAPFREFAREEATTRN, £8 26070 ' (FHEAERFEGHER, H5 266003
"R YRAERT. 8 26607) ™ CREREBE RN, 8 2607

RE  RAPEXNIET 19547 ARA# S UIFRAS. HRRMIFFRFEEDSE
e AR, RAAFEEI A BARM PR IFHTERNE, SORFERRNIIFEALNS
¥ ERBEOMNERSEEL ABFRBRERT, UM RRESFRERE AL
o, TEFRTEMATUERSEH. SREY. PENTFFHARANHARZHEKEDN
FRBRTORENTFRAERE. R CHTRHEE, WIFLHALRL 6000r /min 573,
6000r /min 5 10000r /min ZFE.L. B2 10% —0% FEEERE. THALEBESTE
RN T; SHECHRENTIMTFRRERR,. PEMNTEENRENTHE -]
KR, AIRmE AR LSfELI L. & Triton X—100 4078, HRGHEZBWBPBKT, KRR
B P~ HE s 14 B SR BT BN FR e B AR AR 25 4.

X8R PExEE KE Ak

BEFAELWEYR T LRSS EFPESEKRELBIRENSE, B M Couch
(1974) 7£ 279 55 7 B9 Wk L0 3 $F( Penaeus duorarum) R E—GIN MRS, REER
F—HEMIFRERRTFHES. 24, EEANXIFEREY 13 # (Lightner,
1993), Hrh R 7 Baculovirus penaei (Bonami et al., 1990) B3| HFHEESRERSH
Al 1993 FFRMME P EXMIFRA TEXNREERITR(EES%, 1994), HEXR
BHRENHRERZEVAASREMNNEMRITRFATNERM EGKT A%,
1994; Lightner et al., 1981; Sano et al., 1984), THRBBH T HAUBEREESEWE
HWARZRE2ZEPHE.
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F 19954 7 A BLAHF BE5L EDEEESIFRRERITHROFEBRAGRESR
5 E Xt MR ( Penaeus chinensis) ( A 3 — Sem), KGEFEHELRE, F-70C
7
1.2 488558 FRHEAR

PGBUREFHOER. FFBRIRA P AS, HEM ARG, £ H-7000 RETWEH
B,
1.3 mES B4 REERE

Fik— kM A K% Rk 100 g A A 200ml PPB Z i U JEHES K 2 (R
£2: DS-200) L 6000r /min M KA Smin, SR BABEH OV EHITER
B, 4B 3000r /min (1090g) % .0 30min, 6000r /min (4350 g) 2.0 30min,
8000t /min (7700 g) B.C> 30 min A1 10000 r /min (15 300 ) B.0 1 h AR, BAR
BORFHTEHITEENE, UREHRENEE. BSERTROIRESET 3IMEKR
PPB i, #T 10% — 50% REMEseE ST #EEEEL, £ BECKMANLS -
80 B .LoHLEE T LA 25000r /min B0 3h, REBBEE RN HERXA, F PPBZMWWB RS
k. ERBREMES. drREERT PPBEMEB T, T-70TC 7.
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MR B EARFE . FREEENELEH. ARRMD, KAkE
B, BRI
2.2 HEMALBEARAREEGR
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SR BINBE VI BBIR. BRIk R R A LT RO B0 8 AL

SEERERLE, WA EFITIERNREE 40% M S0% R % B3 744 TE B
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®1 REPENTAASGRBEEEZRCRHBRGTLR
Tab.l Results of electromicroscope inspection of the homogenate of diseased shrimp after

differential centrifugation

EIL‘E_E 3 000 6 000 8 000 10 000
(r /min) .

#Har FWEw | Ui LEH e EiE® il LR YigE
WEET ? x ? x A <) b A

BB NPT, BEREMNGFERA, K% Triton X100 ZbH A E X 4FH A 4
M. WAKKNER, SMERHEEE, £ Trton X100 48 /5, BEMEER
%, AL AR TR A H T BT T IR
2.3 REAIEARHE
231 HENTHINEESEH ZEAREN FAEEER ABEHATR. W
EEMEY, —wECFHBREMRE, F—Wuga, K/ 300 — 370nm x 90 — 130nm.
B —wml—F SRR, Al —BKAE, %% 20—30nm, K% 500— 700nm.
REZ¥ERRE LHRE Z2MRAOBBKETRREEAKHN 15 FU E(ER
I:2).

2.3.2 FAERBEKT £ Triton X100 4264 52 4 fit X 38 JE 00 B K 55 45 # O 1 e
BIAEATE, A/MJ 270 —320nm x 60 — 80nm;  $RAE# L SR A K MBEHE, 5 HEHKE _
% 20nm £ 47, RBERIBETE 2.50m 2. KB REH F&FITHY Tom B IER—F
Ly 6nm Kb E AN, FERTTIRIEHI A% K R b AT X 4 AR TR I A5
i, FEMH A —X =2 20nm KRR, HREHWZ A 14 BATEiE( B
1:3),
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RENERY, REPENTHART R PG E ARSI ALORATE. 1B
Fohrmann(1986) #i38, #FRBHER DN A TR, HZHEAEKETA TR, B
HwmE(B LR AIFERERFE(CTER). 5 A THMBERAR, HR%HE CIE
BAZAKRBRERAEEOCEH. BEEARRTH2BALNHRER T R%EEC
B,

RN I RS, ARSK. ZFEL. AVBNLEERINEBER. 4
RPBEETHRHRAMR, fRERBUNR. I THRFENFHEREW, SRNEE
AEKRR. MEAEAK, DITHRARAE. SREH, ZBRLWPRHKEIFLESR
#P L6000 /min MFE K Smin, BEKFEXEFAM, BEREEF NEBHRIERE
ROSEREE. ZEEL DAL ERAR SR P EROHREYR, SRR FSARNIEH. 4
BOEEZE-ERZLBROHAREIE, HEAFEREN FITENEOREN S
OCREEXREEREN. —HHEWEN TIOENEORE, —FEIUEAREMERARNS
KBOFRIAR . A— T HE AR S R UURE S B R AR TG, S EREBL)E
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MALBRBEIREREEHRR.C, RETSHARES TERT—- P08, &
R EREN R R ER AR O QBRI hERRERE. KERAEH
REMHFEET, HETH 2% # Triton X —100 PPB Z &7 % —+ PPB IR &
MR, DAMERR R, 3G TR T,

EEZRROPMRBES, SEKRENTREARBIRANERGW(Z XD
%, 1995), REARRGHTHARE(Misao et al., 1995). FHARBENEBESBKT
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CEPRBREMEE LM

& * X B

Kz A%, 1994, BT BMFER. 534,

EEB%, 195 sigm, 12151156,

B A, 1994, kiR, 1902:112— 119,

Bonami, J. R. et al., 1990. J. Gen. Virol., T1:2 647 —2 664.

Couch, J. A., 1974, Nature, 247.229 —231.

Fohrmann, G. F., 1986, J. Gen. Virol., 67:1499 —1513.

Lightner, D. V., et al., 1981, J. Inwertbr. Pathol., 38299 —302.

Lightner, D V., 1993, CRC Handbook of Mariculture, 2nd Edition, Volume I Crustacean Aquaculture, ed. by
McVey, J. P., Crc Press Inc (Boca Raton, Florida), pp. 393 —486.

Misao, A. et al., 1995, Aquaculture, 132:213 —220.

Sano, T. et al., 1984, Fish Pathol., 15:185— 191.



3% A% PEMIE—# CRFRFEN AR R SHIESR 37

STUDIES ON PURIFICATION TECHNIQUE AND MORPHOLOGY
OF A KIND OF TYPE C BACULOVIRUS IN PENEAUS CHINENSIS

Kong Jie, Shi Tuo, Liu Ping, Bao Zhenmin',
Guo Fusheng”, Xiang Jianhai™

(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071)
t(College of Life Sciences, Ocean Uniwersity of Qingdao, Qingdao 266003)
" (National Animal Quarantine Institute, Ministry of Agriculture, Qingdao 266071
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Abstract  Moribund shrimps, Peneaus chinensis (3 — 5 cm in body length), were
collected during an occurrence of mass mortality at a shrimp farm of Laoshan, Qingdao
in July 1995. The gill tissue, hepatopancreatic tissue and mid—gut tissue were fixated
for ultrathin sectioning and the existence of a kind of baculovirus was found in the
gill and mid—gut by Hitachi H—7000 transmission electron microscope. Cytopathic
changes associated with baculovirus infection were hypertrophy of the nucleus and
accumulation of rod —shaped enveloped virions (Plate I:1). To isolate the virus, 100g of
moribund shrimp were homogenized at 6 000 r/min for 5min with PPB buffer (Huang
Jie, personal communication) or PPB buffer containing 2% Triton X—100. The outer
membrane of the virions was broken and the virions were purified as nucleocapsids in .
the presence of Trition X—100. Pellets of the material homogenated at different
centrifugation speeds were inspected by electron microscope and baculovirus was
found to be precipitated at 8000 r /min (Tab. 1). Morphologically intact baculovirus
and nucleocapsids could be isolated and purified by centrifugation from 6 000 r /min to
10 000r /min and density gradient centrifugation on 10%— 50% sugrose at 25000 r /min
_ from cephalothorax homogenate. The morphology and structure of the virus, stained
by phosphotungstic acid (PTA), were analyzed by transmission electron microscope.
Morphologically intact baculovirus were rod—shaped, singly enveloped and with a
long tail —like appendage. The head of whole virions averaged 90— 130 nm in diame-
ter and 300 — 370nm in length. The Tail was 20 — 30nm in diameter and 500—
700 nm in length (Plate 1:2). The nucleocapsid contained 14 helixes with 2 capped
ends on both sides and formed bacilliform structure (Plate 1:3).
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