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Studies on the Characteristics of Cell Cultures Derived from
Tissues of Tiger Frog, Rana tigerina rugulosa
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Abstract

This study attempts to establish and characterize cell cultures derived from
various tissues including heart, tongue, lung, liver, kidney and spleen of tiger frog,
Rana tigerina rugulosa.

The results showed that all the tissue cells of tiger frog could form a confluent
cell sheet following 7 to 21 days incubation in Leibovitz’s L-15 medium (L-15) plus
209 foetal calf serum (FCS). The heart and lung or tongue cells have becn
subcultured for 20 or 7-8 times within a period of 6 months, respectively. However.
no subcultures were obtained for kidney, spleen and liver cells.

Optimal temperature for heart cells of tiger frog was 24-31°C. Osmotic pressure
between 130 and 240 mos m/kg were demonstrated to be suitable for cultivation
of heart cells in vitrro. The growth rate for tiger frog tissue cells varied with different
serum concentrations in medium. At low culture density, the plating efficiency was
13-16%.

All the primary cell cultures revealed epitheloid and fibroblastic morpholozy.
After several passages in L-154+209 FCS, fibroblastic cells became predominant in
tongue and lung cell cultures. In contrast, only epitheloid cells were observed in

heart and lung cells at a passage level of 10.
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—BWE DRSS SRR ZERR  MESER  HEERERERNEERE ZEE
SREE » HRRTRREER  MEE—RTHERYR  £RERNK - DNA 4XES » EEEGR
y;;_l&fﬁ[{}}]@%‘é (Rafferty, 1976; Horner and MaCgregor, 1983; Freed er al., 1979; Kondo and
e, 1983) 2B o ERESEEARM  EORERR » RURMRE S hEBRTEL - FRER
afft HERSRASHEE RIS CASER TR » FTUREREY - AR5 E  BREE
e TR > WMBARERA (Rafferty, 1969; Duryee, 1965) o

AERFTAZ R (Rana tigerina rugulosa) BEFETRAKE » BRAEREBZRAER &

CEMEE ) ARETMAS ) MERER A - RREESYMECEY  TEARNEERMESES
,:r)‘- SEFERMNBREFS  HEBRRERRR » 5IEAMBAFEE  HEZEPHERETARK L
R BUR KM 558 EBIBRRERIREZR o

AFRER 1983 FRIMETELEUBAEZ ERESTHREER 20 R FEKRELER It
R~ U PR R E R 2 AR B RS - bl AR EE R A (7T~20 X)) WRERZER
aight > HPERMEEEERASEES 78 A MRERBRPEFREFN » HASHERM
#9 ﬁuéif‘%%% 3~4 0 BNERARR o AERIEST T DR B TE » BIETRRIERE

SIERMFEREHERERERWEE  MRERZAD » SBHBITEZILE » DRERFEZE
; &{ PRI o

o oE B A%
XA
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A EERATIR A i R E AT E R » BBEIR RMUR B (Rana rigerina rugulosa) o JRIATH
Mol s kB » RAAREERZRAEE « BRAL KT ETIRES o

TR ERERZERGRH

AEBRAZ SR EENRBERK (Ringer solution) » BB IEKEK » BECBBREBIERE - [
i3 ;ullﬁfﬂﬁﬂi%fﬂﬂ’azlﬁﬁ&WEE@THY&@EELTH‘F%E(*ZFLEE ﬁi&ﬁ*ﬁ&&ﬁi%ﬁ‘ﬂ' At an

I 3#=7% (Ringer solution) :

AR R EE R P R SIS o HLBUETYE 658 2 NaCl»0.14g 2 KCl, 0.12¢

2 CaCl,, 02g z NaHCO, B 2.0 ml = 0.5%E > Ei4T (Phenol red) ¥ 998 ml = =k 7&M
v(h °

2. #BmikdEF (Washing solution) :

KBRS LB MERME LA » ABHE 025g 2 Versene (EDTA) 1x10° L U.
z Pmicillin 1X10° ug Z Streptomycin, 1X10° ug z Fungizone % 1000 ml 2 Ringer solution o

LHEJTEETYY Ringer solution/Versene 4LIESEEEIR%E (Autoclave) JE#H » WA MY

-
g

{8 A Penicillin {#85§ German Remedies Taiwan Ltd. R.O.C. o Streptomycin {&HEH
“hina Chemical and Pharmaceutical Co., Ltd. Fungizone £ H GIBCO Laboratories, Grand
Nand, N. Y., U.S. A. » Sy 7E iR # o 7 A o

3. BE=EES (Trypsin solution) :

TERBMBAEERN o BEEREZA 0 HBES 0125% o £XSa 025g Z Versene
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(EDTA), 50ml 2z 2.5% Trypsin solution J 950 ml z Ringer solution e SRA BT
= 0.45 um Millipore filter (Millipore Co., Bedford, Massachusettes, U.S. AL)BYE - BRTETE 4%
T o Trypsin (1:250) {RfEH M. A. Bioproducts walkersville, Maryland o
4, yp#FEREE (Tissue culture medium) :
AEBFTIRA Z & ER Leibovitz’s L-15 medium (L-15) R Minimum essential medium
(MEM) ZR&HK » "8 H Flow Laboratories, Mclean Virgin, 22102 U.S. A. .
BRI ENT®L
s bk L-15 B MEM ZMREERE » SR0SMR 14 2 "REMKE > 3§ 300ml 2 L-15
medium, 300 ml 2z MEM & 200 ml Z =R#ZEMKES » LBARZ 045 4m Millipore filter i
¥ FEM 200ml Z4EEMFE (Foetal Calf Serum, FCS, Flow Laboratories, North Ryvde,
N.S.W. Australia) » 100 L. U./ml 2 Penicllin %k 100 ug/ml Str_eptomycin o EIRELIBEZ 1 N 108
HCl y#s, NaOH A% e R g~ pH EE 7.0~750 MR B AMER 23555 m Osm/kg -
ERBLA SRR 4°C TIRA o AR B A2 B2 RS NEZHRMETER 107
5. RABZERERR SRS
Y BRS 1 2 L-15 R MEM S35 1R & Sl ik M 78 » SERUESRISH » LR AHIMATRE
+NaCl FREREK  BEMABEFNFEIOZRITER L1 BB 25 (Vapor Pressure Osmometer,
Wescor, Inc., Logan, Utah, U.S. A.) BIERRBEREE o BRI 2R EL 0.45 um 2z Militpore
filter BIMAFFH 4°C TR -
65 FESES IS EEIEER 8 ® ‘
weEBRAmEy L-15 R MEM SEREAH » MAZXKEBEXREERRREZ 5% I
HEMA 30%, 20%, 10%, 5%, 2% BN o EHBERELL 045 um Z Millipore filter B
BER 4°C THA -
WA A
RER TSR R Z VRS AR - RRE MR RR « SUBBIEHIIL L
B M WREEREXE » SR NZ MR R FHAETFEESERES - %R Nt
W ,
A
W 160 ATTAORRRE » LUTFRPRISMZBAES 2 BM » A 5% Clorex JEfA
BoE s BUI0SERFAER2 S - EERRFEL LRy e s  tmnanT (L
B~ Bt ~ SR~ BTEE ~ PRR B % BB o SRR IE =R FR+
fe o REBABRERR 1mm® 20 BAARIEIREEER » IMAERK &R aguER
HRAHE% » WRAKEA 5ml/25cm® RN » HER 28°C 8 31°C ZERmRAHERE
48 /]NER1E 0 DABSTEE#SE (Inverted microscope, IM, Olympus, Japan) B MRz £ RBEW °

WRXER
HRGE RN RS MIE (Confluent cell sheet) 44 » KRN » Ll 0.125% 2 AR
WHRURE AR SERRERE - MAFREERR  SRREARIER W Forb— by g 1 Y
A—FHgE R o 1 31°C THRigEE -
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mAERCHalEREEZYE
wie R AR, 2.0 10¢ cells/cm® RYEEEHAER 6 (BEH 24 (MM YA RS (Microplate)
0 S RIEERBER 4°C, 18°C, 24°C, 28°C, 31°C, 37°C WReR R E  FR—ERREE - 251
et = EM A - BRGS0 B AR EE o RITISME - W R FR A R
fy T e '
DR BT B AEREE  SREEN 0 TRARRARE R FIRE R ERERE
w2 W8 FERARMREEEREHRZOREREME -

SEBHOBaEERRZHE
g S TE (1 s R I TR M R RS 2 M AR 25K  BUMERESR
10x10*/cm? ZIREH - B4 JIEEN La 24 B ESEREE BN 31I°C THRE FiR—B R
TR N AN DRSS EMREKE o RETHE - LETNABRERHMRER
W T o

REaFRERCHaRERREI PR

I E AR AR S S ATRR M R 2 R R s R A o SRR M YR SR 0 B
HRERER ZHE -

G AL R B WA KR
AR RIEE 100~10° cells/ml # » EENEER (5ml/25 cm? flask) 5 » BR3IVCHEE
—E S E R ER BR—EH BlEERE u%%ﬁ?&ﬁ%ﬂﬂ@ﬁ%fﬁ v il 10 EREEE
15 4348 o BIEE G o L Sorensen @ (1/15M KH,PO, fuA 1/15M Na,HPO,, pH=638) £
WK o MBI 10% Giemsa stain/Soérensen buffer Zefs 12 /NEELL b » RoEREHRLHE - K SSrensen
GEAREL  BRE - SHEMREE (Colony) HIEKE o
AERMEE AN EEE : OEK 2mm P ERE% o OReBHEBERRELAGREGCT
D o

RO CE L

AR (B T N M R R R L e o HABI B SE T LA Micrometer BIEMIIBRE T > =

VL ERsE 100 L L2 A o FRIEF I o |
FRHATFausI Ry

Y5 MEHER Leighton tube Rz EEE A L35 » BN 0%z BEMBER - BB EA
Tk LIMARSRIE IS ERI K » TELL 2.5% Glutaldhyde/Phosphate @@ SR 4°C TEE 30 HEk
' BBSE%EWE 0 B 0.1 M Phosphate buffer j§4 5% Sucrose ZiARIFHRMRK » FRE154% » B
12, 0s0,/0.1 M Phosphate buffer [E%E 15 54 o (Lt HERETEBE » R 4C THET - ) FHE
TE% s EIMEER 0 Bl 0.1 M Phosphate buffer & 5% Sucrose ZIERNEBTHRERR » #RX
HISOEE o TR » LUERS R IR IEST MR K P B o SE18U50%—70%—80%—90%;—95 %5 Z W FERR K »
BB BAVER 10 548 o L. 100% R —100% F R —100% RERETE 2Rk » §—FBEFA 15
B o AT EAERE RIS (HCP-2, HITACHIL, Japan) 2tk% » AYHBHEERLR
(Stub) F » WS EZES (lon coater, IB-2, Eiko Engineering, Japan) g4 - ik » R
TH#E (SEM, $-520, HITA-CHI, Japan) THZELEE o
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SRk bm AL A B IE R R BRI A

DREEBBES 7 31°C R 28°C THE2~3K % » BNA MR B s » W EREE T e
£ o %8 24°C THEIE KW RA MG HARBSISEAE L  (BEERREE 31°C BBk o £ 37°C B igC
TEE-EH AEMBEHESR B4 -

RO R M A R A MM (Epithelioid cells) R #&HEAE MM (Fibroblast-like cells)
' EFRTE o AKEBIEES » ALE MR 28 2 (Figs. 1a, b) o £ 388 3 &)
Lz MRS MRS 6% 0 ERMEERIG 7% (Fig. lc) o MijfE 31°C FHEH 12 K » AT
FEHEMARE (Confluent cell sheet) o

MAERZME RS EREMIE (Fig. 2a) o IS EN 2 SHEE M EEETEIAE
BERAL o LIFHE TEMSIRERLME » TOHRRETRE » FrafME Microvill) SE£ -
ETHMHSE  MRREAANENEIRZEHE (Blebs) B o (Figs. 2b,c)

RICERFS ZEEFERVREEMRRIENEMER WG  BEZERS » AIE—RFN
PRRORRIRAE o RAUECRMIBE 31°C THREBERS 2X10%cells/cm® B £ 25cm?/5ml it
R 98 T KRR IR EEMIEE - ENESEETE 20 {4 HRAF2RILTHE -

Tz B R B BREE

BRASBEA 72 31°C T » HR2~3KH% » B MM S ERRAE - BRERIERMEE L o Ml
Ry e BE R FERERAD 7 R BT 2 MIRE « R R MBLUY RS — » BEHES
BZAHAVREERBRE » BE BB/ ZAENMRERM (Figs. 3a,b) o XA KMEIRZLA
B I8 3 bl B MRS MR g 1% 0 SRRRRIAOLS 8% o

MEHRMBHRHRE » 7 3I°C THE—EA > MAERERRNERT » MBI
BRE » BB & -

BRAIRERNERE » SRMBETSHRBRELRE » KEERBEORBREERRM I
MERRRERS > SRER % » MFEBERRE > REZNE  BRMEZENRE L BHEZHN
» AREEK ~ R 0 BB (Fig. 4a) o

Rt ETERSERE  HARYRROBMRED » SXREMER  SESHERE) (Fis
4b,c) o

FT iz A B R B ERIES

RSB BB 31°C XK BT RAME A RS 0 EREREREEL - DR
RECAMME 0 LAAVERBMARAE (Fig 5a,b) o XhBAEELES/BEL (Fig Sc) o @
ELSBMEEE  BH 3R 3L MG 22% 0 SRS 12% -

RIS T KU - BT AERIE o MEAVEERLL 112 HREET » AR @R
25l (Figs. 6a-c) o LS ZEE R » SERTH 6 KRB » ERWMRIIE -

il Fo)EEE TS V& VS SN

BB » 72 31°C TH% 3~4 X BIAMIE S ARMUeEH » RSN EREEE L o )
RER AL HURESE DAV ZREEME (Fig. 7a) RAEHMNR (Figs. 7b,c) BE"
BUSEESE - o 3R 3 B LHRMEREZ 6%  SRMmRIKG 4% -

WERMARAEEN 10 RE - "I RERMIE - MAEED 1:2 BHRET  BAOsRZm
FWIREHFER (Figs. 8a,b) o HIBFMIZ A » MIGEEMERERL (Fig 8¢c) o
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ik dm AL Z A 8RB K e

MR RESE - 72 31°C THEE 3~4 K8 SHIE ARSI » WH AR SRR L - 3%
¥ TR TREIZMEHER LM » REHH (Figs. 9a,b) o [ER ARG MRS AR AR R 2 BB
#(EfE (Fig. 9¢) » (BEETS o

TESRRE R » AW R MEEsR L IREEEE » MR ARTHA PR MERAER
[LF o BERAY 3~4 B > BEEEEEE S AT MRITER K EEMRE 0 HFFRERS K
AMEATE L F > RIEEEE 3 R 3 BB EARAMS 122 - SRR aE 1027 o

AMEREREEMEES  SAEEZARERNVIE  BRHEEDES > FREEZER K&
AR BT HERKIEZ MR (Fig. 10a) o

DR ETERSEEE IR EREERMERD » A #mikeefrE (Figs. 10b,c) -

APk dm PR Z A SR 3 R R KA

TRALRB A - 7E 31°C TERER 2~3 K TRAME GESARTRE  WHENSEREE L
o LIRS Z MM (Figs. 11a,b) » BKE - BREAMKETHA Z R LM o Hh 38R 3 &%U
ERIEMSRIER 2117 S ERIKG 8% (Fig. lic) »

HEER 20 K15 TIRREEMIEE o MAKEZ A  ARMRTHENZ LR HE » ERER
o B RS Bz (Figs. 122, 0) BRE4ARBEVAERT  HTTEHREERTESHE -
BARCHEMERRRZ BE

DM 31°C FRER » £EEERK » MRS 5RERJHBI~4X (Fig 13) o # 28°C
H20C T Ml EsEe LRSI o K 18°C BEE MEARBKERT » SHEERE » &
3°C HE&RE > MRS SLRERE 24°C SHEFAL ) BRI X% HRSAERT © AEEE
o ZOBMEIET o  4°C TR » MM BENZE » BRDHEREY » ETRS5H °

BERHCHmLEREEZPE

HIREREER 240 mOsm/kg ZHRRF » LRWEMRE (Fig. 14) 200 mOsm/kg FrKZ
€ 130 mOsm/kg BEERMEBE o BEEEE 80 mOsm/kg > MIWERARE - BEER 290
mOsm/kg BF » MfE4EREERBE - HigBEEE 350 mOsm/kg DAL » MEERMERR - BREZ
BE SRE o MRz ERELLRR - HPRAKBBABE (Fig. 15) 0
EFRAHCHBERREZPE .

in Fig. 165K » MMAES 30%, 20%, 104 M4F N FBE L HREN  £ARRUEBRIF  ESHR
oW 2R A REARES o
U S AL R R

N Table 1 fim > MIBFESRES 10 (A0 HHEEBHENS 145% (129~159% ) o
WALk )2

i Table 3 F » £ ERANE 20~30 um 2/ » DIFEEERSEA (302 2m) FHEE
(215 um) o

R HEESHY > THR=AM | 2M (Apoda) ~ ERH (Anura) RAFRME (Caudata) o
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Explanation for Figures

Primary cell cultures of tiger frog heart.
a. 5 days in culture. Note the fibroblastic (black arrow) and epithelioid (white
arrow) cell growing out of the explant was observed. Phase contrast. X1?-,
b. 10 days in culture. Note the formation of confluent cell sheet. Phase contrus:,
%133,
¢. Polynucleated cells. Giemsa staining. 267.
Tiger frog heart cells at the 10th passage level.
a. Cells showing the epithelioid morphology. Giemsa staining. > 133.
b. Scanning electron micrograph. X5000.
c. Cells in the late stage of mitosis. Scanning electron micrograph. X5000.
Primary cell cultures of tiger frog kidney.
a. Cells showing mixed morphology. Phase contrast. X133.
b. Cells showing characteristic epethelioid morphology. Phase contrast. X132
Tiger frog kidney-cells at the 3rd passage level. :
a. Subcultured cells become flat and vacuous. Giemsa staining. X267.
b. Scanning electron micrograph. X5000.
Primary cell cultures of tiger frog tongue.
a and b. Cells showing the epithelioid morphology. Phase contrast. X133.
¢. Polynucleated cells (arrows). Note the cells with numerous granules. Phase
contrast. X267.
Tiger frog tongue cells at the 3rd passage level.
a. 2 days after incubation. Giemsa staining. X133.
b. 5 days after incubation. The cell shows the fibroblastic morphology Fhase
contrast. X 133.
¢. Polynucleated cell (arrow). Giemsa staining. X533.
Primary cell cultures of tiger frog lung.
a. Cells of epithelioid morphology. Phase contrast. X133.
b. Fibroblastic cells were seen in the culture. Phase contrast. X133.
¢. Polynucleated cells (arrows). Phase contrast. X267.
Tiger frog lung cells at the 3rd passage level.
a. Confluent monolayer culture of frog lung cells showing characteristic
fibroblastic morphology. Giemsa staining. X 133.
b. Note the cell in the mitotic stage (arrow). Giemsa staining. X533.
c. 14 days after incubation. Giemsa staining. X 133.
Primary cells of tiger frog spleen.
a. 7 days post-incubation, only the ovoid-shaped cells were observed in culture.
Phase contrast. X133.
b. Phase contrast. X267.
c. 10 days post-incubation. The irregularly epithelioid cells were observed in the
culture. Phase contrart. X267.
Tiger frog spleen cells at the 3rd passage level.
a. Cells showing epithelioid morphology. Giemsa staining. X133.
b. Scanning electron micrograph. X4000.
c. Cells in the late stage of mitosis. Scanning electron micrograph. X 5000.
Primary cells of tiger frog liver. 15 days post-incubation.
a. Giemsa staining. X133,
b. Phase contrast. X133.
c. Polynucleated cells. Giemsa staining. X267.
Tiger frog liver cells at the 3rd passage level following 10 days post-incubation:
a. Vacuolization of frog liver cells. Giemsa staining. X 133.
b. Giemsa staining. X533.
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Fig. 13. Growth curves of tiger frog (Rana tigerina rugulosa) heart cells at different
temperatures. The cells were inoculated in 24 well-microplates. Cell counts were
determined with a haemocytometer. Each point was obtained from 3 wells.
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Fig. 14. Growth curves of tiger frog (Rana tigerina rugulosa) heart cells at different
osmolarities. The cells were inoculated in 24-well microplates at 31°C. Cell counts
were determined with a haemocytometer. Each point was obtained from 3 wells.
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Fig. 15. Growth curves of tiger frog (Rana tigerina rugulosa) heart cells at different
osmolarities. The cells were inoculated in 24-well microplates at 31°C. Cell counis
were determined with a haemocytometer. Each point was obtained from 3 wells.
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Fig. 16. Growth curves of tiger frog (Rana tigerina rugulosa) heart cells at different
concentrations of fetal calf serum. The cells were inoculated in 24-well micro-
plates at 31°C. Cell counts were determined with a haemocvtometer. Each
point was obtained from 3 wells.
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Table 1. Plating efficiency obtained from tiger frog (Rana tigerina rugulosa)
heart cells of passage 10

et

Cell seed/25 cm?® flask No. of colonies Efficiency of plating percent
213 31 14.6
132 17 12.9
126 20 15.9

Cells were cultivated in 25cm? flask at 31°C. Cell counts were determined with a
haemocytometer. Efficiency of plating is (colonies/cell seeded) X 100.

Table 2. Characteristics of tiger frog (Rana tigerina rugulosa) cells in successive
primary cultures

Cell derivation.  Morphology ;?lly{la/li‘gle;fgg. poly-nu. CUlth(iglelg;l) time®
Heart Epi.t+Fib.2 6 7 12
Kindey Epi. 1 8 7
Tongue Epi. 22 12 7
Lung Epi. ' 6 4 10
Spleen Epi. 12 10 20
Liver Epi. 11 8 21

1. Abbreviation of epithelium-like cells.
2. Abbreviation of fibroblast-like cells.
2-nu.: The percentages of cells with double nuclei in culture.
poly-nu.: The percentages of cells with 3 or more nuclei in culture.
3. Days for the formation of confluent monolayers in primary cultures.

Table 3. Morphological characteristics of tiger frog (Rana tigerina rugulosa)
cells of passage 3

Cell derivation ) N Morphology Mean cell diameter (um)
Heart Epi. 27.0
Kidney Epi. 26.4
Tongue Fib. 21.5
Lung Fib. 29.4
Spleen Epi. 30.2
Liver Epi. 27.7

Cells were trypsinized from confluent monolayer and their diameter values were calculated
from direct measurements of 100 cells on phase contrast microscope with a micrometer.

SR R R RS o BRI 10 MASEREY L 30 M (Raffertp, 1976;
Ide, 1978; Prezbelski and Tweedell, 1978; Rosenstein and Ohlsson-Wilhelm, 1979) #FJE R A
WRmRL TR » MASRSMIAE o Hhirs Mk B NFME: » NgIKkE (Rana pipiens)
(Freed and Mazger-Freed, 1979; Przybelski and Tweedell, 1978; Rosenstein and Ohlsson-
Wilelm, 1978; Freed er al, 1969; Wong and Tweedell, 1974) EIFEM/TEE (Xenopus laevis)
(Jafferty, 1969; Arthus and Balls, 1977) » SR BEH—%5 2 Mgk o B ¥TARREREEZ @k
% AIERERERSE
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IR B MR R » RMSE S (Tonicity) BHSLEBMEE o HHSHEEWBILED
WHRREFT R 2 R » WS » PALUSEREE AN - MBREFRE o 1 Balls & Worley
(1973) » 3§ L-15 BERBLEMAKHIER 1058 » BLIEMTIE (Xenopus-laevis) FRRMER o g5 oy
HERE > LL L-15 medium R MEM WEAHHER » BIALRE - LEBRFERABZEZ L-15 medivy
2 MEMBZREEE » HRERMERE - BEREEDY A2 SR EEGERE KBS 2
B » KRB BEER 240 mOsm/kg » MHARERBEERS 120~280 mOsm/kg B » £ RIRiNY)
BRIF - WHZUREMBEANERERFEFRE ZBERG  RAREISERZEH o

R IERETER BT 25°~28°C £4 (Th*k » 1979) HAREENGEEZER E K
28°~31°C $fLl o FEESIRNNZ 5 208 5 2% oW SSRAIMRME (Wolf and Quimby, 1964) » s
e 37°C B0 T2 NRERBETTHER E R A RES > EERHBEEZBE 31°C SR THE » Al
ERBEDEERE » £ 37°C 35%& 72 B HIRERERRE TR » BRAFET -

R LR REM ERENR 15%  EENFRE 2%, 5%) BEK+  MRERES
18 (EEBRTE 20 (B MREEEEES 0 ErMRRE o HREBEFEER % (Paul,
1975; Sack and Obie, 1981) o ]

BEEEERVREEBHRMER o DEEUEHERTS » MRERZTFHKRNE 27.0um
EREFER 2X10' cells/cm® B » 7~10 RAMRFLMBE » MHEEBEER 1.5X10%/cm’ i§
' IS REEMER - —RME » MRz X8 DNA HaEAR @ BRMMEATE DNA &
% RERERNAETESEEESZ AR » RESE 20~30 om 2/ » S—HWILESYEREK
o R EMMEATEZ S AIER o TTHRHREESES RIFME (Goin er al, 1968; Burns,
1977) o

HESERMREEYRAMEZ R4 MEMERAKNZEGE  ERHEXER » TENRFA
Z— REDENERVRZ MRMNIEERZPERK - MBASEMRZIAR » HRITENE
RZNERBE RS HEEE K (Folkman and Moscona, 1978; O'Neill et al., 1979) o $t4} » {R1E
BB E ~ 22K ~ 858 (Hormone) R MIEABEES » IRTHEMBHTR o EMRERE - Bt
S TrRE H e MR - RIDRE—BHBEA IR Z R R » AR R R - A T
WRHER  BLURREMERGE S8 TERGEERTHMRAUR LR EERE « AR -PMmiERE
ZHERHER > D RERTHERESERZ M M REERREARL o MRERAEE - R
B BRRFRARDERFERZEREERATA  DRERRE 5~6 RZBRREERE  HERMAT
HUR R BRI R R E N SR RSEY - MERRFRAEREL BT
BARZERHE » LATEREBERTEARTE o

# Porter & A#4 (Porter er al., 1973) » CHO #ijgZE G1 HiRFHIfR S ZBISERK » ﬂﬂﬂ@ﬂiﬁﬁ
PEMEE RUREE  BOBE RIIREE RS 2 B TANE & o 76 S iR € % o BH - R
FRRRETRRNERRERE o TE G2 HIRAMSZNMN » MIEEENY  AXAE2BHNE
BIRREFEE - HRSATEFRRIHEREARS HEBIEE « UM ETERSERE
O R ERSEASERERZER ) ErESEERTRARL » HAREHE @ REBHME
(Spreading cell) REFTSHMBEBE B » HABRRRERLE » HIBHFIRE BHK21 g CHO
#fe (Erickson and Trinkaus, 1976; Gershman and Rosen, 1978) ¥l o

FEERER B 0 B Fv-4 (Rafferty, 1969) #7EEE MR- E% A8/ » JL&R Fv-3 82 Papova-like
virus EREATAEMSIE (BHK or CHO cells) Elliott and Kelley, 1980; Elliott et al., 1980;
Drillien er al., 1977) s;f3E#1fE (FHM) (Willis er al., 1979) R4 » (B{VEIERMERFIEXN
E1iBRE (Elliott er al, 1979) o R BEMRZHER » HRKIBHRBZHAEERFYE o
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AERZBH > DESFFHEBESRUEMBARCEERT » ZNEE s BEBERBEFOFRES
» DASER YT PR B2 sk A RE Ak ©

IR REURE B OB ~ B - 5 - Tl ~ IR TR » TSR (7~21 X)) AR
Leibovitz’s L-15 medium (L-15)+minimal essential medium+20% 4B Er EEEbh R TEE
AR o MEBREEZMBILLE  SRITEARZAERBERE » HMF -~ BRFRAEZ EREE
HITNME o MIRSE R MM 48 L ik e - MRRSEEMRZ RS AR » FhE RGBS E
WA (BB o

DREMEREEARZBER 24°~31°C» BEREMER 150~250 mOsm/kg o Hif 4 REER
SRR MEREBRTER - £ 2R SRR HZERER  RARBREE - MEREREX
HERIRS 13~167%; o
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