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AR EHROR, BRMEELE. BEETE. HA. M TERRKRERFEAERSHRES
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1.2 RRAm

B 25 HEEA AT L SR 4 4 (w/ ) 1 TEND £2 85 (50 mmol/L Tris-HCl, 10 mmol/L. EDTA. 100
mmol/L NaCl, 1 mmol/L PMSF,pH 8.0), i 5%, 2% 8 7 000 g B0 30 mun, BL 34, 10000 g & (> 30 min,
e bi%,50000 g B 2 h REAVIREEAMEBGHIBLEY. WA TFRESET TERME(pHE. 0), W
®., HENEEEATATSRER,
1.3 ZIEXAF

SANAR T SHE, FREENFST2REENF. FE ARSI ERMA %, UL R2E
MAE. FRMEAAKEM ETEHMFEMEN. REF KIS, SAERTEWEE L BG5S %
HREAEAKR, B2 400 BEMARSTEEA TR EE KM, KRBAMERATAREEY SUmg/L HW
HEHE 12b Bl E LR KPR AERREMEY: EAmAGERBAMERS, PR E. TAIED,
FHMAERES, FIEREAEFATRYH. AN HE A AIRSHESEEER LN
ENEEE MG RRERA 1 -2, FEMEGH I MA RS AT EANE . S HAERANH
B B PCR EF RGNS MR NN . SB35 cm FHIFE S A TRERER
oF, FIER IS EE B TSI G X SR B At
1.4 AT

HEEE M NN B TR EXI0F 60 &, S NRE, BE 10 £, A BB, A LR, g
FTOLMEHED, 25, RIEHA, SHEGEA. BH 745, TUREHE. o AW HN, B
BRLL 1 10(W/WIRASBAREAR N, SHERMK, BRBEL YD EP RN 10%. KEBEHE
2428 C LB IR AL 20% ~ 25% , E 0T M 2 T 500 THIF o BREE R O, 4 SRR SRR ST Rl e g AR
HHEWMNEE A 204,
1.5 @FEDN

ASERNHAERERIIT, RSN DR EHFER R 1 om’ @, 3% R _BEE, 2%
PARCEE, BERAMMBAK, Sourr mixture 08,70 TR -5 24 b, BRI H 58, JEM-1200 RS H G 7 B 08
(TEM)HE,
1.6 sk

FLE R SURGHE 10 ul, WM F WY Formav BIRTHR L, 3~5 min &5, FREW Lok, BN 2% 05
BEARS 3~ 5Smin, BEF AR, TEEET, TEM K%,

2 ZER57h%®
2.1 ALk

AT, B SO F 4E  SUER R /5, B SPE TR, BT £ b o SRR, ST 4E
T, BRAFTFHPAEELATTAAAEEM OB, BRAEZFHBTR BT 3 X, B8
M, ZE&-BAELG, BIETHEIL 100%, HEAXDIFEE EXMEHERTRELT. K
BRAIIF PRI BIK S EE R E. HEWHEN", LU ZRERORRNBRRE.
2.2 SBENREEL

REERXSIFMAREHZEE 1), AREEEER B EFEN O3, JPEERR, R
FE, K ERAE BT EEY B R 1R i A SR, SRS N R, AR
) 3 0 P B LA B ok R MR SR M AR . AR A AR EERL T

TR R AF RAR T, H R A B AR R R TR A (1H 2), A I (1 3, 4), R BEEE RS
T(ESFEARGHWRELTN. Rt AL ABRRE RIEHE(E S, KErRENRT
BR ERA-TRERE(E7). RESRTIEEE&EE REMNSH FHRRSR, #LF
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1 HIFAWEREA TENFLR

Tahle 1  Artificial infection experiment of white spot disease of shrimp
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B, REAHA T AR EENKEZ —, ZREERIERPHHEIITRERBELX,
FOHOXFE(E D, EOWHANBF. BELR(E 8. RIMEA—THEFD, LHRREHT)
BIRSMEAR B, A, T RO ERPSE LTRSS (E S PH AB.C), —
REEOHY— BRI HR.

2.3 RN A saERiEY

EHRTHRGEEADP, EXEA AR B MRS THERAMAOREMNRR, X 5%
A VOS5 35 50 6 op B X F 36RO FT AN R e A AR A B A R AR L, S G, BRI R A R
ZTHHAK, HAREAFHAFEERER(E ), FHAREHR, FHSEEE,. MIMAHEA
IR, mKEE., HSARCNERBR, AOFR 1 pm, KETEE 10 pm. H A KPR
R ERBAXHNNEAER, RERER T (A REFRER T TN ER 7))L
HHARER, FHENET —SREENAN.

2.4 AENFHEARGY

BN EARDORER TEERR, —Heg B, — sk, ERYY 80~ 100 nm, H &K
FEAHEBR(E ), HFVF LREEIFENER, BHAEOKEHELGH. 85 L
WMEB BN ERK 330 0m. WEFHEEE, /' EERSE XTI ZRIEL 20~25
nm(H 10), LH—EHETEB(E6), RMERTHERNLA T,

T gu T AR 2 AR ] BRI BN =T SN, F-HEEHTREHRERT
(E 1), 23R, BESHAE, M EEBEFR. B —HFTE. RERTF(FERER I KY
3 270~280 nm, |MAHBL N 80~ 100 nm, B £ 500~ 600 nm, 55 f 250 B BaH MRK
FEE, SRR, NEBERRTEMEHTR(E 12), F=ERHELEEENRY IHREEX
F. HRTFEEMFR, FORTFRBREEE(E 13), F0 — % E; — W FF(H14),. EHFH— ik
2% T A W e R, i R B P R e m R,

HPEAXFHCEREAELREL RN ERNEERTG /D, MR AR TES
AFERAIRE, HUTL B A B A MBI E AR E, B SR Tk,

PO EWMIERHER (B 15), B @#E L LIE e PR &L, METEIER
BB KM AZSRARMBTET. BRXELEFHENROABY HOEXANKMER. ES
A, SOy S om, BIESAY 20 nm, SHAFEABIPEET—H£L9 10 nm BH
KW, BOABOUHEFHEZEEN2.5m WEF., 2 L EPEEESBS RN T2H—HE
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Fig.2
Fig.3

IER XS D S, NI, Mo SRR, ER : R, Ri: SEMEEK( < 20K)
AT B s S0 s PR B ( X 10K)
AT MEdE AR RFIEE, ARE RSN AREFH — AR, NHREFAER T X 6K)
ATLREDE AR EPIEE,  FRR RN AR BN SR H — SR T X 6K)
MEMBEESE. Fih -SSR ER T (< 20K)
MMAEHE- AR AHAIRMKREA), HHILENNE(B.C.D,E). (x15K)
PPN — T K REF( > 5K)
RER FE - TRERFPRNEAN, B E L8> 10K)
Thin section of normal penaeid shrimp bepatopancreatic cel. N: nucleus, Mt; mitochondria, ER: endoplasmic reticulum,
Ri; ribosome ( X 20K)
Pathological chimges of mitochondria after artificial imfecting ( % 10K)
Structure of cell is destroyed and nucleus b exposed after artificisl infecting. There are many virions im s occhisionbody be-

side nucleus (N) [ % 6K)

Fig.4 Cell structure is destroyed and mitochondria are Eberaved from the affected cell after actificial infecting. There are some free

~irons in the disaggregated part of affected cell. { X 6K)

Fig.5 Endoplasmic reticuluen {ER) becomes myelinsheath-like and [ree virions were distributed i the affected cell { = 20K)
Fig. 5 There are meny occhusion-bodies beside nucleus, some contain virions with envelope (A), and some contain virions without

envelope (B, C,D, E}{ X 15K)
Fig.7 A big group of virions in cytoplasm { X% 5K)

Fig.8 Virions are arranged regularly in a group which mcludes some chusters of vibons ( < 10K)

TRMEE. SHREMALHA 16,

KBS RBEKESA 1316 T RERS, B
KFEHK/DEYh 280 ~320 X 60~ 75 nm; L EEK
REKERNEREZREX. ANEINE. ERRA
40 nm, A B EEHEK, BiL 600 nm(29 RFEERSL)
(M 21),

2.5 WENKE

TER9 A7 4E I By B B0, WT LR A B FE
BRI EEFMNERTF(E6); AREY
W—EEKT(E ). L& LHE(E9,20), BE
FEQERMYEXRE . BKFE(E9 18,19)H
BEAMTERFENIERBENE(E 17), HEFIE
5§80 E ks 53 & 4 3 5 (virogenic stroma)
A, it 2R ERA G, HP REHTEE

IC— MEAE —>|
e
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QOEX X

a. BEBE5:D, B o KW

Fig.16 Pattern of line siructure of WSV virion
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b

MR SRR RS H B RS2, R4 R, KA NESHERER(E 20 & XATR), BEEs
HARHHARMIEE, BRI BESNEH LHETUE 20). Bk, RNETTREERER
MAFEVAX R, WRAH AR -0 KR TR 4K,
HAKSRERRTRELAEURR, BRREREAEI Y CERREN F(BXET)
BEEXBR.EEER(E 6 B OXNCERHAKE B D.E); HPAXNHAKAERT—
HREKF(E 6/ C,D). ARBBENTFERNHEAEALER - SREREHAG (Mo M

A, EHHTRERBEENTRBERER).
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Wy ZERE)ADHELRE( DPNERRER FHESAX)(X50K)

H#H 10
M 11
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i1
M 14
M 15
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PER TN RS (LR DR % 174K)
—+REHFBERF(TUNRSE FRNERE )N —REE KA B0K)
SR AR ER T, TR AREXRHNASH( <60K)

9 35 1 T ) B B 4 K TR ( % 60K

— Bt R . — ST IO B KT ( X 60K

07 B )0 B AR W B ( < 160K)

MBI ( = 20K)
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18 IEFAEEA MY EXEFE( = S50K)

Hiv EERARBMYIEETE < 0K

M20 SHEEEEAATERE KRR & - 20K)

B 21 625 nm EKHE L < BOK)

M 110017210 RSB | #0174 QAR KR BmH.

Fig.? Morphology and size of empty capsides { # J. viricns withom nucleoprotein { 4 4 ) and normal virions { > 50K}
Fig. 10 Ulrastructure of virians, armows point to douhle membrane (> 174K}

Fig.11 A mutact virion appeared the fine cutline and the tail and a8 nucleocepsid { % BOK)

Fig. 12 A virion with a looue envelope. and the fine structure of eapsid of the virion is clesr { % 60K)

Fig.13 A virion with two smooth end { ¥ 60K}

Fig.14 A wvirion with one smoorh end and one straight end { < 60K}

Fig.15 Morphology snd structure of nucleocapsid regative stain ( ~ 60K}

Fig. 17 Both virions in the same envelope { » 20K)

Fig. 18 A empty capsid 13 being enclosed with a envelope ( % S0K)

Fig. 19 A nucleoprotein is being enclosed with a envelope ( x 40K)

Fig.20 A occlusion-body with two membrane and pathological mitochondrnia ( > 20K}

Fig.21 A very long nucleccapsid 625 nm in length { < 80K

Note: All samples detived Trom heratopancreas except for 1| and 1?7 from stomach smong fig 1~ 10 and 1721,

B F AR B R T Hbm B R AL ey SRR A R R b, T DA S8, M R B R
WiHH. EFERAHAGRETRRELENLESR NEHEOAS AR EOBIEKEOR
HRRAMYE, FBURERETETEAGEE, LU EAREREE KRBT REER
BERIBPERMEENEXSFEEAE, NRE—FTR,

AENSBFINAERRRESHTCERENORRRERREIR 4. € MNHH
BT R B ZAEME T, RUMSERFE AP RO R T (TR SHL, TR (RFFR), K
Fer BRI R e A3k, RENSRA, 12 ETEFESENREZX
., HEMBEREAR, WELSATHRET, WESEFETFAREPC Y, TR, KEYN
RMWMAALEEER, RRRM TR SE KRR, USTARFRELNMRE. B LR
H,EMNRERFARFARERFEARESFHRR, GRZ R U O ROR ARS8 M2 Bk
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Ultrastructure of Fuzhou Isolate of
Shrimp White Spot Disease Virus

GUO Yin-han', LIN Shi-fa', YANG Xiao-giang’, ZHANG Cheng?, XIE Lian-hui’

Y Institute of Virology, Fujian Agricultural University, Fuzhou 350002, China)
¥ Fuzhou Marine Biotech. R &) Center, Fuzhou 350026, China)

Abstract: A high virulent isolate of White Spot Disease Virus has been got in Fuzhou. The virion
is in cytoplasm. Intact virion is enveloped and bullet-shaped, d= 80— 100 nm. There is no inclu-
sion body in cell, but sometime a particular structure named occlusion-body (some virions are oc-
cluded by membrane} in cytoplasm. Nucleocapsid, observed by negative stain, is rod-shaped, and
its length and width are various. It is possible that the isolate is different from other isolates of
White Spot Disease Virus, so the isolate is named “Fuzhou isolate of White Spot Disease Virus”.
Key words; Shrimp; White Spot Disease Virus; Fuzhou isolate: Ultrastructure
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