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Abstract

In the present study two cell lines designated CF and LF were established
from fin of common carp (Cyprinus carpio) and loach (Misgunus anguillicauda-
tus). Using Leibovitz’s L-15 medium plus 20% fetal calf serum at tempera-
tures ranged 28-31°C. The biological and morphological properties for
these two cell lines were investigated. The cells have been subcultured for
more than 400 times since their initiation in 1982. The plating efficiency for
LF and CF was 23-28% and 11-22% respectively. Both CF and LF cells were
susceptible to EVEX and EVA. However, no susceptibility was obtained
when IPNV, EVE, IHNV and VHSV were used.

The morphological change for LF cells after cultivation was also observed
using scanning electron microscope.
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Mk > #IABS PR B ¢ BT EME ~ 0P~ 6% ~ BV R FASLEERE (Epithelioma papilloma) o

R AR — AN EERE A ) KRBTSR K o BT Al R REETER
#= (Infectious pancreatic necrosis virus; IPNV) 4+ (Pilcher et al., 1980) » BRiE#ERE
Ay Lo AaREERENIERE (Spring viremia of carp virus; SVCV) (Pilcher et al.,
1980) ~ #2495 F (Swim-bladder inflammation virus; SBIV) (Pilcher et al., 1980) ~ &8
4355 (Grass carp rhabdovirus; GRV) (Ahne W., 1975) Ff#/igiK3E (Golden shiner

virus; GSV) (Plumb et al., 1979) &UfEKRE -

RTMRMPHRBERR AR » ERE 70 4£ 10 AEEZFEA (Cyprinus carpio) RIEHK
(Misgunus anguillicandatus) FIFEIEE - HRAFPERRE SN —F » 5 200 BU E» &
PEPRRERR AR M SRR K I o en MMMV BT s B0k 26 » MBS B AL H » REANEEENRESA
¥ R iMEBRERK AP UIEEEENIBAL - ABRTAZEHB (Common carp; Cyprinus
carpio L.) BEFENMEBAME » FEBER2E » MBEME X » S8 s LHRFEE—E  £E
@E?ﬁ%_ﬂi%%@  WEAERITIRAE o B (L}oach) ER#F (Cobitidae) fﬁﬂf@ﬂ%iﬁﬁ ’
FR#E (Cypriniformes) Hf3E o WRRSEERMESHEAK » hBRIBER /N 5 FEEBA 7
BREBAMWKBRME o ARBFTRANRER (Misgunus anguillicandatus) REE=fERMS -
BERS HRRFENEME MG

¢ 1982 £ 1 AR RKIILIR ¢« BARREMEMRTA 400 KU EZBRER - ARRIWHE
TREMBRZ AT » BEEE - HEOFEE - BRRENRERVEE 5 ARXEWERE
(cell plating efficiency) ; #MEHEBEENEZZIURRAEREZRZHSE - BFINERBRAEERS
T BEon&a4s CF (Carp Fin) R LF (Loach Fin) #ifgkk o
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FEBRFTRANES (Cyprinus carpio) s REBFABAEGE L —E  BEREBRTENRES
o RBRIRAERBMEBERSWERM (Misgunus anguillicandatus) o

A ERATEAREEEE Leibovitz’s L-15 of Eagles’s Medium (DMEM) E4#EimyE (Fetal
calf serum, FCS) {&f 8 Flow Laboratories, Mclean, Virginia, U.S. A. -

ERFTAZHRENE - MUEAl (B streptomycin & penicillin) R##BRIER GIBCO,
U.S.A.»

F2 o R M mLZ 883 % (Primary culture)

WIEEDKT 25 A% 0 300 ARAANREMEEAR 25 NS RERH > LSRRGS  £E
BiffFe (Larminar Flow) 7§ bl 7T0%BREFABHRRME » ASUBREES SH%S T
TrENEH EDTA/PBS (Chen ef al., 1982) » BB 1 cm?® £74 » A% 70% ke 156~
30% » A 5% Clorex (A77EMH 10%) M5 /EHE » FRAEEERSHRERSE » BEAE
HABREALSR (F 5~10 X5H) o '

il F BRI E—P IR 0.1 cm? ZHABBRENA 0.375%BERERISK » LEK
VRIS SRS 5 54 » TR IR H A TTRERTRE o S RIARIRE A HOBE (I BRSO (1,000 rpm,
10 4448) #% - B EBR » MAE 20% FCS Ryt » BARSKESES (Mixer, K-550-G,
VORTEX-GENIE, U.S. A.) iH&HE - MIEREERFHESHES » BA 25cm® pilkg
¥ (5ml/flask) » BEFERN 24°C-28°C Kk 31°C 2 EEIEEE (incubator) $higEi#E » 48 /)
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B R AR HMERIG Chen % (1982) Fikz FEBEREEMERE 2 B K EM >
0.1% B OFBRE 2~3 K » RELFEMEIETRE » FHEANENEERRERYE  REMA
FIEBRK  BEHE%  THSEIFNEEN » EHEaREENARBR B K » kel 28~30°C Ik
BHEPHER - Kt HEERE A BRE—RBE—RAH#N -
BEWH CF 2 LF wmprht E2R28¥Y

Y CF R LF Mgz REAEKk Chen & (1982) iz fidkfr » %M L-15 (20%
FCS) Banaimi e » ket 238 (haemocytometer) FEAIIBEUE S « WML HTE
24 L (well) Bk EIEE®: (microplate) » 5L 0.5 ml » RESFEBER 4°C, 18°C, 24°C, 28°C,
3I°C R 37°C euifd » FERERMSE 125245364872 R 96 /PRSI E EMIRIE L SRR
o FEES  KRBATIE  SREERASII o BEARRERERL > FOA 1SMAEMH
B B=K 0 FiIGHARSER D MRS E o MR SR EmEEE o
FianxrEEHN CF 2 LF k£ R2 P8

WHEE TScm? BERAZ2ARRBEEAREER  SES-EIEOETH.0 (1,000 rpm) » #0 10
DEBER EHER  50E 2% 5%~ 10% ~ 0% £ ER L-15 SBRKRESYS » BOERkER
BT EHBEHES  BER 24 JLHMEEESES s BN 28°C 28 FRBIMNSEHRABL B ®
SHEMERE o '
REXEEYH CF 2 LF £ P2

ALz EEiEsF - B¢kl pH 7.0 & 75 # L-15 f1 DMEM PUfEHs sk e s Mipe » sk
CF % LF ERFAEEPEREEERER -

CF Z LF tapa a2 4% K

RSB 24 FLOBESEERE > BN 28°C FiiE - 24 /EEFTHMREE - REERA
BZE 18°C itE » HBEHADKE 28°C FPE&:% v 48 R FRIUHET AR E o FHRE > WHAEE .
F 4£C hEEMYEREEREE 28°C F1:HE - HEEKA 4£°C By 12 A » 24 /[ BE > 72 /ERR
264 /NEFLBLRBS RS 14 KO PG ERACHBMERH > FHEMEEERE -

ba B A& d M AR

T MR M R T A RNtk Chen £ (1982) Friliz FikEST » WA EBMME & H A
FERIF R TR » B mREES 10°~10° cells/ml # > H|EEEZHP (5ml/25cm?
flask) » B 28°C rhiss » —BEIAHM FHBAVESEIR > BF8— B0 BEEEEE - U PBS Ewik o
KRBEA 0% EREE » itEARZE%E (Colony) #H -
CF Z LF #& &2 R %tk

CF R LF mEHEEETYwS  IPNV, EVE, EVEX, VHS Z#ZM4 Al Ueno % (1984)
FIBGR 2 EET 2 o HMHfEkEER 28°C» L-15 (2025 FCS) i FE 70 BB MiaEE: » Eliaiig
R BEREASNZREBK (0.5ml/25 cm?® flask) o BB —/NGRE » BREERKR > MAS
5% FCS Ziedm » Ritikde 18°C hitE » BRERENR > FXRHBRRS A MR EE L
(Cytopathic effect; CPE) ZjE#: o
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€% CF & LF #ijgE4 CPE f{yiR%E » Bit—%5tk Ueno % (1984) Frakllz Hik#EsT s
502 R ERS B ERIE (TCIDs; 50% Tissue Culture Infectious Dose) o

CF Z LF @\ #%#E FRmEnyE

2 37°C 55%& 2~5 Ky CF falsiRE 4°C LB8—FENLEFW LF M - £EXEEE
18°C » 48 /MR FMATHAVIERIR » T8 48 /NEBE 28°C» 7E 28°C b 48 /RTINS »
REETHRAETEESEZRE o EEERK%EeR PBS tilK » A 0.1 M phosphate buffer
(pH 7.2) &% » AELL 2.5% glutaraldehyde//phosphate buffer REEEE 50 458 o TIEEFLL
0.1 M phosphate buffer #RZK%& 10 408 » #£EH 1% 0sO,/phosphate buffer #EEE
(post-fixation) 10 44 » W OsO,/phosphate buffer 4/ 0.05 M phosphate buffer %5
Ko & 10 S o RELERSREETERRA (3025 —502%—7025—85%—95%—100%;—100%)
s BERE 10 58 DRERKWEREBEREEHR (critical point dry) BEW » FEKE
AE# isoamyl acetate th (Boyde ef al., 1972, Porter et al.; 1974) c X EBREH _—SALiH »
DAEE R B3R (HCP-2, HITACHI, Japan) % » &R EANSEEY (double scatch,
tape) FEELRE (stub) LRELSLEEH#Z (Ion coater, IB-2, Eiko Engineering, Japan)
L REARHETE®RE (SEM, S-520, HITACHI, Japan) TEHZEYLEREME -

LF k CF #iEo s EnmiiE R 2 ERRERARRT-REFEERENEE Ix35 mm RHEH

2 Leighton tube» FLl Chen & (1981) Fillz HHBRARMIERETEZIME - MERBIER
HIT5 % o

5] ES

B BRI T A B3 R R BRIT A

Rt B R MAVEEEIGAE 28°C R 31°C B k% 48 /N » BT HEREKH ZHARS ST R
HEUE® (cell migration) WA KR - LAV BHBELERHE—MRS AWK » BEFNERSH
HERENRIEBMIE - AMISEIE 24°C PR » BE—ENNER » MEERSERHE » B8
E 31°C % 24 /MR BN BEMEARIEEHENHEE o

fam M (CF) 8/ \KEHVRELEMEE (Confluent cell sheet) o MAKEE—BAA
BU1:2 gy AT » —EREHRUE » HREREREBE » TUR 1:3 » B 24 RERES
31°C whsfise » MIRA B EARERERRE » T 28°C FHMEERERE » L% CF MiE—E
MR 28°C rhifgk » HMARAEERE » OF 400 A EZ#AEE (Fig. 1) o

R (LF) MESHXIRELRERE » £RE1E ) —EN 112 iR ErgRss
1 3~7 RAIRRERE (monolayer) HffE » BHTAGE 450 R L2 @R%ER (Figs. 2-a, b) o

AR EREASRERAERE=RIIEHEEIFNS 4N o CF R LF MiatkeiRigs
f& (epitheloid) » CF i@fBEY R 120,000 cells/cm?® » {EHEE AR REH# L MRERAEA 40 pm
~10pm R 4pm =4 L 10 om 15480 LF SROTEHRE— ERSS 10m» #@RES
B 48,000 cells/cm? o F{ERIREEA SRy (Fig. 1, Fig. 2) -

REH CF & LF tams KRR Y% ; |
BRI S1°C Rtk » 28°C K2 o MMREAEMAFA (population doubling time)
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Fig. 2a. and b. Micrography of LF cells.a. Normal LF cells. The
Multiple nuclei were observed (arrows). b. Vacu-
olization of LF cells.

R 19~30 /MRy (Fig. 3) o (ELIMRFMBIE - CF MME 31°C 5% » £REH » BRERE28CH
MieSEARBEZETRE » Bl 28°C B#E CF SRFENEREE & 4C T CF #
R EH T RE > ERERMEEETRR  THEEE 37°C = CF M/ » FMA4LAENE  (BE=F
DA% » MIRBAA AR E AR AT R B L o

LF Mg ERSEENZSMm Fig. 4 Fix 1 31°C A1 28°C WAREEEVEER » W 4°C
s BRI FREESBAR » RTARKEZHEL 5 £ 37°C & LF SHE4AK » £5K
%o '
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in L-15 (20% FCS) and inoculated in 24 wells microplate.

Fig. 3. Growth curve of CF Cells at different temperatures. The cells were cultured

Cell counts were

determined using haemocytometer. Each point was obtained from 4 wells.
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in L-15 (20% FCS) and inoculated in 24 wells microplate.

Fig.v4. Growth curve of LF Cells at different temperatures. The cells were cultudre

Cell counts were

determined using haemocytometer. Each point was obtained from 4 wells.
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FHEmEEESR CF R LF WA ENEEm Figs. 5, 6 8 o CF #fLI4 10% FCS fyss
BETIALE 20% FCS MR - 8% LF MIBmE L-15 (20% FCS) fuissmuRer L-15
(10% FCS) s R4F o
FRxEAH CF 2 LF tappd R R 3%

tn Fig. 7 8 CF fifgfe L-15 thiyE REAEE DMEM rfhiF » (RERIZE RT3 CF
e DMEM +f 12 /NEF - gt BIEERYR s ze 4 » #n DMEM # CF MR TRE S o VBftiE
EBNEEERNAERFV Y EAEEE (Fig. 8) RU—FELHEE » LF BEELH®ED L-15
REREEE > W CF R4 L-15 EBRAREREGEE -

CF 2 LF #8282 %H
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H > % 28°C ShallUfEA MABEBRMNET » e 4°C th BEAFE—FELE » #AMBENIES
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CF MfEfEsEageEARaNEn  HEE—EZ AR - REMH WM —E » FREERE
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Fig. 5. Growth curve of CF cells at different concentrations of Fetal
Calf Serum. The cells were cultured in L-15 medium and in
oculated in 24 wells microplate at 28°C. Cell counts were deter-
mined using haemocytometer. Each point was obtained from 4
wells.
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Growth curve of LF cells at different concentrations of Fetal
Calf Serum. The cells were cultured in L-15 medium and inocul-
ated in 24 wells microplate at 28°C. Cell counts were determined
Each point was obtained from 4 wells.
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Fig. 8. Growth curve of LF cells in different media. The cells were
inoculated in 24 wells microplate at 28°C. Cell counts were deter-
mined using haemocytometer. Each point was obtained from 4
wells.
B wEEAKm (Fig. 2-b) » (BEBEMAEWEEE M - RIS RK > 81 kIE o 7 CF
R LF &R EEsE 37°C fFRPEE -

CF Z LF @mpr s amF% R
CF #f#e 50 £ ~70 8~ 90 A BBILHZESME » LF MABRIZE 205 40 » 50 BRI - R
m Table 1 % » 2515 11.8~221%K 234~28.0% o EREFTEMILREY (Trans:

form) o

CF A LF @ #tm R LK

B 11 EASURENARER > CF R LF ¥R% EVEX B EVA FHEMEZHR - CF &
LF #iafes 10° TCID 50/ml ¢ EVEX (& 25cm® flask, 0.5 ml) # » H+XATlEZFE
5tk Ueno (1982) fyTATIIGZ TCID 50/0.1 ml £ 518 1047 B 104 o TEAERY %M
EVA » ¢ CF % LF #ifsz TCID 50/0.1 ml 4818 10+ % 10*% o 7 CF % LF # EVE,
IPNV, IHN B VHS RIEE#ETH% o

T FRMSTEAER
A. CF #fE#E{t (degeneration)
iIE¥ CF W4 2E% (Fig. 10) » MRAMAMRAEM (filopodia) HEHART MRS EE A - &
MMEEET A HEE » IS SE B2 HEGEE ~ 52 FAE RS (bleb) fF7E » HIRCR ks
B SEABUMEEBMRSELE  RESTEE  ERBEFME ML @ §EMaRmp ekt
g0~ B/ DR ERERGERR  ERYGEICHIKVNELME » BrEFEA » e
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Fig. 9. Survival curve of CF and LF cells at 4°C long term Culture,
The cells were inoculated in 24 wells microplate and cultured in
L-15 (20% FCS). Cell counts were determined using haemocyto-
meter. Each point was obtained from 4 wells. Note: ¢, control
(cells were still cultivated at 28°C.); e; experiment (cells were
cultivated at 28—18—4°C.) o

Table 1. Efficiency of plating values obtained for LF and CF cell lines

Cell line Passage gse lc]rnsze?‘l(izcli(/ clcylc()).n?efs plftfglcgie;gl)'rcgé
50 187 22 1.18
CF 70 192 . 28 14.6
90 77 17 22.1
20 64 15 23.4
LF ' 40 : 75 21 _28.0
50 70 18 25.7

Cells were cultivated in 25cm flask at 28°C. Cell counts were determined using
haemocytometer. Each data was obtained from 3 flasks. Efficiency of plating i:
(colony/cell seeded) x100.

ERBFRRZEN » FEERRRREPINER » BEHNEMREREBETHAURE o
CF fmiefe 37°C HBEMREL » MEHEMHEARE » THEBRRIMBESR (over lap) #
g MEXREHRGEE  CRERNBEEEET  RAERGHRREBENRNA (Figs. 11, 12) » #
#HIURH LRSS % » RET —ERTFHREME (Fig. 13) -
B. LF fEfefiBpE iR Bt
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Fig. 10. Scanning electron micrography shows CF cells cultivated at 31°C.
Filopodia located at the margin of membrane (arrows).
Fig. 11,12 and 13. Scanning electron micrography show CF cells cultivated

at 37°C for '3, 4, 5 days. 11. The blebs appear (arrows) instead
of filopodia gradually. 12. The blebs wele observed in most of
cells. Tilt angle 60°. 13. The residue were flatted cells.
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Fig. 14. Normal flatten-shaped LF cells. Filopodia located at the margin
of membrane and the ruffied ends were observed (arrows).

Fig. 15. Scanning electron micrography of LF cells at prophase of cell
division. The blebs (white arrow) and extention of cells (black
arrow).

Fig. 16 and 17. The mitosis of LF cells. a. The cell surface was highly
blebed with some enlargement of the attachment filopodia
(arrow). 17. The late stage of mitosis of LF cells. The blebs
disappear gradually (arrows). a. and b. tilt angle. 690.
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Fig. 18. Scanning electron micrography of LF cells maintained at 4°C
for 12 months. When increased temperature from 4°C to 18C,
some cells had fused together.

Fig. 19. Scanning electron micrography of LF cells. Showing the line-
from cells when subcultured following cells maintained at 4°C
for 12 months.

IE% LF @EHRET » Kb ARMEERRE (Fig. 14) » EETHEKS R » MiaREE
Bkt (Fig. 15) » MAREREEREMREMEERE (Fig. 16) » BT HZRM » kR EHR
Wk NIKERTR (Fig. 17) o HEE#RE Rajaraman FAE 1974 ERBEREMMBERT
WEWEFER (cell adhesion and spreading in vitro) E’Jiﬁ—tmi%A o

LF f@ffe 4°C shirai—aEbl b » B 18°C BN 48 /N » #%ﬁﬁﬁﬂﬂﬁ’@ﬁﬁiAfﬁﬁ (Fig.
18) » MEIES| 28°C 14 48 /Pig» BITHENRREE  IBHAHREEKRSEHERY (Fig. 19) -

kBTSRRI

TSA k PDA HBEEBE—EN  YREMESR  MENEETK
DB KERBERE » KRR TAEESN  AREPY SR ELTEFE» U CF & LF &
|EEIME - WE > BUEHERIHR -

=t EC ]

B¢ 1961 £ Clem % ABCE)HuBE B HEAUA MRVESMIIE GF-1 DUk » /\+Btk ek
MBI B EEBNAE 13 % SEAHERERRYA CF & LF; B4RARM (caudal trunk) =
BERMARKE 12 # BZELRFafMLZMEkESE 25 &% MISABKRENYS - BHER
FUrEMiER— M SR AER h R -

#R Ojima f1 Ueda £ 1976 £ EFRAM Apv@EMEK KGCP-1 » HRHMEHRKEE
BN - AHBAREKIRSEEARE  ERNERCHEKESARGEMREREK
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iRk R/ (cell morphology) » —MRI S BEK KL (epitheloid) = EHEMK (fibroblast-
like) #ifR » ATt E RS E (Mixed type) (Chen and Kou, 1981; Noga and Hartmann, 1981)
K 4R (pleomorphism) (Noga and Hartmann, 1981) & ; B4 Pfitzner WEARKETEF
EMCARZEIIE& M > BAER—H (Perum, 1982) o L—BEMEBRERNHX > BEE
FHEROTE - EEEEREREUREERERYHE (epidermal growth factor; EGF) i
HameEYE (fibroblast growth factor; FGF) RHMBERUBESE (insulin) REEZE
B (transferrin) SRIAMPF » TETHEFMABER » ErLEFHXRWERN (Hassell and En-
gelhardt, 1977; Holley, 1979; Hutchings and Sato, 1978; Serrero. ef al., 1979) o .
MRERNARERASRNARATERS —EVANHRKE LR £REEM W NG B
(dominant) (Ahne, 1979; Chem et al, 1961; Ribeiro and Ahne, 1982, Watanabe ef al., 1980)
o FEABREREHEIERK R » BRI A3 0 TAHERBENMEL LF & CF SRkigMis
o Wolf #1 Quimby (1962) R Li F1 Jordan (1969) #HERFMBA NG TRERKBRIZEAE
MEHEE - RAFRS » LF SRHAE—BESR(L  F5AR=ZARNIRETSSREREHR -
{BEERBSRIAR ISR EHTEE » EREAR2E5ANNFERS A MNIEES o BERBREER )
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