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In vitro culture and physico-chemical properties of a virus isolated
from diseased Rana tigrina rugulosa

WANG Xiao-hong, WENG Shao-ping, HE Jian-guo
( School of Life Sciences ., Zhongshan University , Guangzhou 510275, China)

Abstract: In vitro culture and physico-chemical properties of a virus isolated from moribund Rana tigrina
rugulosa were investigated. The results showed that the virus multiplied on EPC(epithelioma papillosum cyprini
). CO{ovary cells of grass carp) and FHM (muscle cells of fathead minnow) cell lines, and caused similar
round Iytic plaque cytopathic effect( CPE) at the temperature of 25 ; The optimal temperatures for the virus
propagation in vitro ranged between 20 and 30°C; When incubated at 56 °C for 30 min, or in chloroform and
pH3, the virus lost infectivity. Under transmission electron microscope, the virus particles in infected EPC
exhibited icosahedral symmetry with hexagonal cross-sections and 125nm in diameter.
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1.2 WHEHERNF &

KR AN B R EE B A BRAREKE 2 R, BABE TSP TFHEE/NEN D, A
70 % W HE B ¥ 10min, FH OB K P 2 ~ 3 UG BY 8, 3 B/ 1210 A9 LB in A B PR 2% i ¥ (PBS, pHT.
)UK, SRR A S (10000 mL- "E B E + 1000 pg-mL ™~ '# B % ),3500 rrmin ™', 4TH L
20min, B E WA LR 0.450m BIE R 8, BT 15 08 VR RIS S ML IR ML

1.3 WEITE

BURBRIEB T HREIRE M199 3H17 0 fERFIBEBBORE N 107 ~107Y) , BRFHER
EEHSERBRINEMRTERRBFELZ AR 96 fFLR P, X REAMA M99 R EREHIER, &
FLEEFP 0.05mL,25 CHR M 1h, BFLE I M199 7B ZE 0.2mL, B F 25T, CO, IEHN 2.5% 1 CO, #
KR, ZHERWEHMBEAIL(CPE), BUE B CPE L RS B AR 4R, kin k.
Mk EEE IR, ATREMENAREBARKEMBRE(EPC), L NAMKRAR(FIM) MEH
PRI R (CO)o

ABE IS R F 9 TCIDso 8 (3 3040 MR ZE I B ) & , ¥ 7E 96 FLAR bi# 4T, Bt 4 9 EPC, R
B0 ERIIRBE 1072, DR EHBIE™4 CPE WFLEL, # B Reed F1 Muench! (9 7 431 B iR &
) TCIDs,ff o

1.4 JAEHEI IR

KRR R 10 45, 0. 1mL #8 T B K IKEUE .2 EPC 41 ) 40 L 85 37 K (25em?®) 1, 1R
ft 1h, SO SmL M199 4R (& 2% /M- 1MiE), BT 25C,2.5% B CO, HFfMIEF. HMME
J2 H Bl CPE i% 80% LA LB, BN AT e 3% 2, ik R HE SR B F - 2000 k48, % 2 1K ,4 000 rmin ™',
4, B .0 20min, b BEP A ESMEF KR ERE

1.5 WEEARERNE

1.5.1 EEBRFHEY

% B8 Feldman 1 Wang!? W ¥E, 7€ 1mL A AN SR KR HF A B P 0 A0.5mL 845, X HE4H
A 0.5mL BEFRZE s (PBS), R TH Y 10min FIKER L, A EN, WP EZKHE, Fi 535 8
2 43 BIE TCID, B M %€ -
1.5.2 pHBREHRAR

A IN HCI 2% 1IN NaOH #H ZF &% (411 mL)pH 4+ %14 3.4.5.10.11,12.13 .14, 7E 20 C R+ 1h,
4+ 508 IN HCL S, NaOH 8 El pHEZE 7.2, ¥ RAHH KW pH7 .2, BB 1 TCID,H I %E
1.5.3 AREHRE

HERBET 56 C/KB S HALHE 15.30,60.90min, XA EF 20T, /55 HIVE TCID, I E o

1.6 RERESFEUE

AR L B4 EPC Z0AE, 24 B CPE 21 80% A E B XS AR , A SERBFEH 4% K-
B B 4% S W, [ 5E 15min, 2000r- min~ Y.L 10min, FFH L ER TEARER 4% R _BEE,
ZPBSMUtHAAREE . REREATEQE YR 36, aEIE,
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1.7.1 @AmMBEEER
e 8 #2172 B 785 40 L & (EPC, epithelioma papillosum cyprini) . ¥ 3k &k AL P 48 B8 3% (FHM, muscle cells
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of fathead miniow ) . 2% £ 4 I 40 il & (CO, overy cells of grass carp) . # & [ 41 fs & (CLC, leucocytes of
common carp) .25 1'% 41 L 4H i B (CIK, kidney cells of grass carp) . AT 88 {4 % 40 }fd & (RTG - 2, gonad
cells of rainbow trout) 48 8 ¥ B 40 it & (PG, gonad cells of pike) . K 8% X bR Ms £ IE fif 40 B & (CHSE -
214, embryo cells of chinook salmon)8 4 41 ffg 53 5 # F 25em® At . R ABERER , 8K
BRI S 35 A B R OK 0. 1mL, R K 1h, BN M199 3323 5mL, T 25°C,2.5% i) CO, ¥ FH A I,
% H % CPE,
1.7.2 4%KBE

£ 7 4B KW EPC Z1H 49 25em® B0 M 5 3R , & 4R 0. LL %9 38 B, B MF 1h, 0 M199 $ 5%
# smL 5> HIE F 4.10.15.20.25.30.35C &4 T 155, % H W% CPE. 7d JE% R 1 K, 4 000r-min~',
4°CH.L 20min, A EIE W, 22 5 1F TCIDG A E
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2.1 WAELEREIMER

BRIOBHRSHERS ST ARE - EREE, FHARAREFARK, BME X, MK
WAL, ERHTHRBRERN 1072~ 10" HME W 3 ~4d /5,7 EPC.CO #I FHM =F A 1y
A FFEE B CPE: 4 fa e RAS S , 40 BR A B, MO S5 UK 3 I , 4k 107 40 M 3R 52 , 8 B/ 25 1), 5 3R &) PRl 4
Mg A RRSE (B -1), 85, SHAEKRME K RBEaMR, &5, B K234 kKR, B e
BELRARBIE, X—FhIBRTHARERTF1~2d, TAMERIFBRBREMEM, 40 5 B CPE
A B ) B A R R B B S A MR B AR (L 2 A OC . BV B CPE WL Ao SR B gk e
Fh A, 7E 25 C N ESEfE 3 A, MFIM CPE{IR E BB, B BBt ZHRAT, A\ F B (BRBRETE
FRFAFRTEHEER) W 3 ~4d B W 2d BIEE =W 240 BIAT H B CPE, LA RS R AT AR A
R BT

LI % B, EPC 4 M B CPE fyut Bl B, H A&k, BB B 7E EPC R R B IF, ik A
EPC # MU #1712 B M AR AN 35 3% . (R SM B3R 0 B BB EPC 415 4 B CPE W B Rl B AR BE ETE
24 ~ 36h, — R FE IR S 3d BI AT IR & .

2.2 HEEWE

AR EPC A1 2 MU0 v, sB 80 T WA, SR BB 25 R T 1 &8 A IR B 5t HiE 50 T 400 M R
W (ERR - 3) R EALT 0 — R (BAR - 4) , B YT 8 IE 7S TE , i i 0 8 R0 F 7 th = 884y L AL,
B O MR RO BL FIEBE XK. B ERYTE 125mm £ 6,

2.3 WENEARNE

WREKAPAIR)G X BEPC 4K 2P, RHZOREX IR B M AN 8. WEE 6 TR -
30min B2k LRI 7, U B 35 X AU . A T 7E pH3 A0 HR 1h TR/ RE 1 UL B R X BR B, B E

pH14 4038 1h 5 U5H BHBHR , WR TN R A — itk (E 1),
Rl FREXNEH ALEFTN pHHNEBHEETREE TR
Tab.1 The virus sensitivity to chloroform, heat and pH treatments in relation to the replication at different temperatures

#(56C ) &b 8 #4 (5] ( min) H BECC)
i) time of heat(56C ) treatment P temperature
chloroform
15 30 60 90 3 4 5 10 11 12 13 14 10 15 20 25 30
i‘i%é
testrﬂ 0" 3.3 0 0 0 0 3.63.011.37.3 56 3.00.3 4.5 5.7 7.0 12.5 15
i B 4
Xt 4R 1 6.3 7.0

contol

" * log TCIDg;*0.05mL ™"
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Tab.2 The sensitivity of eight fish cell lines to the virus

2.4 AEREYEFTE

241 HMETEE 4MFE I CPE W (h) 35E) CPEBO% LA I BB H]
Cell Ii CPE ti CP
#% B ¥ # #| CIK.PG.CLC.CHSE - 214 #i i > -t;n;e 80% 3E days
RTG -2 #fi %5 , ¥ 0 CPE i 3, i ¥ ## 2] EPC, co 348

CO 1 FHM 4} | A5, ¥4 CPE 3. WKW e -

B CPE At [ /£ B Y4 J5 24 ~ 72h 19,3 ~5d CPEA]  RTG-2 :

% 80%LA o LK BN, K B X EPC A1 CO 4 M K =

HIRRG ) H FHM 38 (R 2). Iii:;-_““—#'/:l‘\l::vi?:gfocfy}fopathie effect( CPE)
242 WEEBELHE '

R EEHERP T EPC 4HM1/5 , 7 20 ~ 30CHER KA T HRE K B MM I 7= 4 CPE, BB WM IR E I A
30°C, i 7E BL iR FE VS B LA Ak, TCIDS0 {E ¥ 8:4% , 7E 10CH 15C &/ T, CPE 1 #1158 + 4 218 B TCID,,
HEM(ER ), £ 4TH 35CH, B TURE AE F EPC 41 M A K, 40 M 78 ok iR JE T 1R B 28 (B AR 7% JE
T, i LM% CPE,

3 g

AMREREU NBRNRERERE S BENFRE, EEHEETUENEASNAE, &
MR RANFEER T2 SRS, EERK/NE 125nm £ . 8 (pH3) M (56°C ,30min) &
HFARRE. XLt 5 i % 7% % (Indoviridae) M), BRI, A LR ERR T RRBHRERA L
DNA oM E , AR EZHXMHFERNENENERERENRE, B RELE - T EEMRE
£ DNA /%%, RERE A A MEESW . BE+LERIERERICEFAXFAIHTERE
Z— BEE N, BEREE—BMHAXRETOERENREY, IR RESARLNEREEDX
%, Ho Fv3 BITEREM 85 %8 (Ranavirus) A EM, WEFTRB IS EN I RESZ 15, &
B M 49 %E ( Rana pipiens) P B BBy, B0 AR S T BUR M BT S s Ml A BUR . EREKT L
R ET N BB FEM S S AE 19 % E H % ( Rana grylio Stejneger) P4 B8] T —Fil B 8 (RGV), B
PR B 9% BB T K/ & 150nm , Kanchanakhan 2507V 3% 18 T M 35 5 09 505 19 28 [ R 008k Py B B — R AT B
WEEE O T I T SRR BRI B B BRI, i TR EPC 40 M B e b A B BT B B (TFIV) B 42
% 128nm, B4 EHWXMKES FV3.RGV.TFIV Z[H M X R, B &H FiE—$ B,
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[# ki i3t BR Explanation of Plate

| B S A T (04 CPE 169 EPC 4016, 200 B0 68 36 100 g G M35 0 o 05 DT T 20 0 L2 WA 2 ol B S £ 1T o0 84
B x 100) 52, 18 1 UL LG BB LA T8 EPC 20 M (IR K1 it s, x 1000 3. E S0 i 0 . BPC AN IR 10 A A KT i
FE ST AL, % 10 000) 24, BESCRERG A7 K0T 405 4 T 7 D i & B LI 1175 D L st o b R T L S AL L)
PR S L 0T N S TXR G- A LRI A 125nm 240 OB L x 40 000)

1. Cytopathic effect ( CPE) in EPC cells after inoculation of Rana tigrinu vurus . Infected cells first showed obviously cuntoar and granules increasing
in cytoplasm, then plaques appeared in the monolayer of cultured cells, and the cells at plaque margins were retracting. rounding and necrosis{ Invert
microscope, % 100):2. Normal abundant monolayer of EPC cells ( Invert microscope, x 100)33. Rena tigrina prus particles. Immature virus
particles showed crystalline arrays in cytoplasm of infected EPC cells (electron microscope, x 10 000) ;4. Rana tigrina mrus particles. Virny particle
exhibited icosahedral symmetry with hexagonal cross-sections, the mature virion consists of a central electron-dense core. a electron translucent zone

and a capsomer, and measures 125nm in diameter (electron microscope. x ) 000) .



