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Fig. 1. Viability of the liver cells treated in vitro
with EDTA and enzymes respectively from adult

rats.
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Fig. 2. Relation between the viability of EDTA-

treated cells and release of SGOT into the
medium.
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Fig. 3. Relation between the viability of tripsin-
treated cells and release of SGOT into the
medium.
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Table 1. Colony formation of the 7 days culture cells (1x 10° cells) after in vitro

pretreatment with EDTA and enzymes.

Number of colony
EDTA treated cells [Trypsin treated cells |Papain treated cells
Exp. 1 0 9 33
Exp. 2 2 13 35
Exp. 3 0 7 24
Exp. 4 0 10 30
Exp. 5 1 8 29
Average; 9.4 30.2
Table 2. Colony formation of the 5 days cul- X103
ture cells (1x 10s cells), obtained from rats sl _
treated with partial hepatectomy, following '
i vitro pretreatment with enzymes. ~ 1
Number of colony ‘
Trypsin Papain 3?’,' 10k
treated cells treated cells w
Exp. 1 18 12 E I
=
Exp. 2 18 20 x
= i
Exp. 3 20 19 w 2.0F
o
Exp. 4 16 20 Y
Exp. 5 16 23 E
Average; 17.8 8.8 7k
54 % — ATHERK, BohFMEsE%0.01% b
YT v BB, Y CREBL, O30 =—F g 0 B0 e
. B R s x
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WREER N ) 7o v B0 VB O S NI 38
AR 75 ¥H 5 otz
FHRBERR S NLD A Fig. 4. 3H-TdR uptake of the 2 days culture
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Table 3. Pulse labelled *H-TdR uptake of,
the culture cells, from established rat liver
cell strain, following # wvitro pretreatment
with papain.

Uptake of thymidine
Treatment (cpm)

12h 48h 72h
None 250.0 | 881.85199.0
Papain ( 5ug/ml) 220.0 ] 592.0}2390.1
Papain (50 .g/ml) 235.0 | 620.0 | 3590.2

237

%ThH5. T LTHIEMHEIESE F-WLT 2BV,
B EORMBIC L HAILTV 3.

HH3b, & F-PAP %200ug/mi 8 R Tkt % &
iRmL, 4BH® Morris FRAEEREIETS 3
W, BEENICRFRALDLAT, CONEICLS
BEROET REAEECL DO TRV & 4R

1is I
§
I %
10f T {10y
o o}
% 2
=z E
& 5
:
5.0t 15.01
B 5

=

# 43

L = =

zZ 3 3

s}
E 83
Q > o
Q
< g =
g u w
Fig. 5. Inhibition of in vitro proliferation of the

Morris hepatoma cells by addition of the cell
surface substances, obtained from adult rat
liver cells by means of Trypsin (F-TRY) and
Papain (F-PAP) treatment, into the medium.
The harvest was made 4 days following addi-
tion of the substances into the medium.

Table 4. 9 inhibition of F-TRY, F-PAP and F-WLT (the substance extracted from
acetone powder of rat normal liver cells) to the same cells proliferation, as illustr-
ated in Fig.5. The harvest was done 7 days following additions of the substances.

9% Inhibition Rate
2.0(ug/ml) | 20.0(ug/ml) | 50.0(ug/ml) | 100.0(xg/ml)| 200.0(ug/ml)
F-WLT —_— —— 13% 18% —
F-TRY 2 % 15% 58% 64% 92%
F-PAP 5% | 15% 50% 79% 95%
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YR & BB ORBER ISR I L THE
LTwva.

In vivo THBMEEE 2S5 % — R TERL ., 414
UIfFss% cov g v hed vy 7o v CHUE L T8
BT PRGN SRR E A A oA, vy
VRIS & B MRASYE O H A S A i BT A5 L
(B1). vV 7y v LBick - TE S 5 BT &9
RO 2o = - KR ATl 1 x10%ell 570 1 3
T Kaighn o, o#iEs—H LT3, k3
TR 2TERBIF L — b o BROBETHEL -
B GAREANMEREE RSB b2 8.
Bissell 5", OEBRERES 55 36D Th 5 .
NSO %E S Sic/ v YT L%, H
“TdR OHVAZZR 2 LW IHEMT 3 (K4),
- T, BB ORBREARMICIE, 51 Vi
BNEETHLLEA SN, <4 vEREERIEA

THLIFBOABIEHSEMT 2 L0 58E" & &—
HI260THs. 4D oHESMR &S ICFMEE:
0.005% /<% 4 vARELL F TS 3 L BLHMBEN T
HEIEMESMICE -1,

—%#. In vivo TIHEORAHTIRET W, 408
MR OBEFEEC>WTE LK S Icee 1 v iz
Py TBLTALY, RRERERECBT2
BB >V TREZOMEE LVHELRB s his
Moo, Fl, TTICHEMBEY A 2 VICA»>TO 38R
BEBEER TS/ Vo X BEEENREIIA SN
W,

F#fgiE In vivo TGHIELLTWA 25, I
DOEAYIEEE, > LD Lag phase Iz SHw A
5%, ~FRAKEEROFMEIIE In vitro TH52
KEORT, Gil—-SH-Gi~M#—Gi & EE
MREELZREL LTWA. E, BRES 3L
ELFMEE In vivo TREBICHELRTN>TL
BLEEBAOND. TR 04 VIZEEIF PR
EEPOFRIAO & ot TIo oML T
FRERERASR I, KA L LFMIED & 5 2GR
KEELTO 2O A ER L TZoREAEET
BLEAOND. HIb, 1084 v ISHIE O RERERERE I
EEERLTZOMMARES LI DT ELC .,
GHMEs h TV 3 IFER % = i > &Rk T 5
EHEL LD LHEEINS. RBITMEE /e q ¥
BB0R M) 7Yy TUELTESh AMEEENE
B ICHRBEFEZED® Morris Hepatoma
Mg OMBEAMILEL, ULbbsvg YIMETE SN
EEHEE )T B L - TELNEED LD
b SHICHBILEERMEG. LASRELLS L
THRONLLTFFE VR~ AROWE L, LR
I ERERTICTER Moo L L EMS, 1894
MBI X AMERENREOEDL S ICELTLL
EBbh3E. M5, In vivo KB 2 BT
REMHEIC L - TZOMEEE 5 2 BEMH SN TG
BimllEoaT0ah, "N f a0zt 7y
RBILL->TEOMBENSRES NS ERBENTOW
PEMEBEICR B LHEEENE, NN f v E P F oy
DOARKIETEE: 1< T AN B OHEDOEEERETS 3
n, & OEW: LRI T AEBREA S S 3R
EREE5%RNTALNENSS L. MEEBICEET
BHMEIMEICET ART Ry o VB2 AU S BIELE
BEA&4LI M5 Glycoprotein Tdh A5 &HEE
Eha. InETHEAINTVS Chalone® & [F
C&5ic Glycoprotein &#z shTWwWaA, Ch
alone FANAEMICEET L LV ETAERTOR



240

oY
=

MMEIRT SR EY, SoRENEEND.

& Eo

WA EERE O EZ B oK & T OFHEER
WEORRE RN 2RE L TROBEREZS .

1. 355 %2-CHERLAFZ EDTA « K
DR ETIEY 3 &, SRUTAIR (SMRa fEE i
HEwd, MEOREL LS, EERLEV, £LTE
ORBENMEEEA NP2,

9. chiwLTasyx— ACHERK, ¥4~
HrWE Y 7Y Y EASRBERLEEC X - THH
Bt s ntFIARINE, AEREORIFT, &
CIhY 7y (BBWE S ) HGRHRETE
SR LIRS v o N~ bbb o & bE
FELTWi. ghEhoic 3EREAMEL LS D,
Lzt yEMN LY Sy BB LT IED
BN AR L.

3. FTICHTENIC & 2 B BT C BT ER 43D
Big ORI LT, ¥ q VLB R RIO
HERESHRERE A 1.

4. In vivo THRMEICH 3O YI B % 400
B OB £ i BT ARt U CREBRE R
BELLEV, UL, ao=-ElETHBEL,
PN VIBE VY T VB EOMIKIERDENT
Mot

§.srgy, P Ty VvREBICL - TEBLNLK
BATMIEREYE X, [n vitro THEBMEE I
%3 Morris Hepatoma MO AEM L L, &
it VI & - THE SN F-PAP (M@ &
BYE) KEoEHTH- 1.

BAERDICH D, KIBEBIE LN MM 25
gLk BIABERSES > U GREM K E—R
BYRE ERREAHSIECHEERLET. BET
IR UHE, NEE-HE o mER I LT 0 S HifL
MLEFaEE bic, BESETFHFRUHDEREMKT
B REEBZE OB RS RB L ET.
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EE . DEEEL L FEEER
MU 7Y R TOBEEL L 2 FET M. 60
g, 1AMOBRLTHELLIzH I Kupffer ia
HEFRETHMEIEA LD SNV, 1 #iZ pro-
tuberance Formation #&&Hoh s, (ALHEEHE
W)
BE?. n#EH#LMED primary culture 7 H
HOao=—,
a: FEEEBEBRO LREREO o0 = - :
FHRBNMALBNEN OSESRBEE b -
o EREEET, 2BBRLALKhS.
b JEBEREMEATEEARRG ¢ BB I 3 BRI 25 AT
EEMEOHEERTH, HEOKE &M

EOHK LA CBAEREOERMNS SN
5. ChoDEREEET ST L3 RER
S5, ROREHEAROTFEEMM TS
5.

¢ Origin READBKEE : CTh o OMIQIZE &)
Bice<asbvoniw, BEETHELE
KHEIN2&5ens, Ihsmiaiirak
ERPOPICRE - LRSS b B, B
B ORI 2RT .

BHE 3. Cutured Morris Hepatoma #iia

a: XETHBH® Morris Hepatoma #1i4

b: FUKHETHEEL. JRECHBEEREYE+
AU (200ug/ml), 4B#% (METHEOD
Marris Hepatoma #ifg. 3 L \ 8858 p0 ik A8
Hoh20MBREZERALDONBL,

Abstract

Comparative studies of isolation of the viable liver cells from adult rats and of

their multiplication in in vitro culture were carried out. The results obtained were

as follow:

1. Dispersion of the liver cells using chelating agents following perfusion of the

livers with collagenase was found to cause severe liver cell damage, accompanied
with poor harvest of the viable cells. When the cells were incubated in culture

tubes in a conventional manner,

multiplication.

they showed virtually no evidence of

2. Dispersion of the cells, on the other hand, using trypsin or papain following the

same perfusion of the livers yielded much better results for obtaining a number of

the viable cells, as compared with those of the method mentioned above. The

dispersed cells, when incubated similarly, revealed considerably stable viability for

an appropriate time. Papain treatment of the cells offered three times more

effectiveness to in wvitro multiplication of the cells than trypsin treatment did.

3. Papain- or trypsin- dispersed cells from the livers which were perfused with

collagenase 40 hours after partial hepatectomy showed approximately the same

degree of proliferation in culture.
4. Surface substances

liver cell membranes

which were presumed to be extracted from normal
with papain or trypsin treatment inhibited in vitro

proliferation of Morris hepatoma cells being in a phase of logarithmic growth. The
inhibition activity of the substances obtained by papain treatment were more

higher than that by trypsin treatment. The substances, however, extracted in the

same way from acetone powder of whole normal liver homogenates revealed a
slight degree of inhibition. The biological and biochemical nature of the substance

was discussed.
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