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Studies on In Vitro Induction of Terminal Differentiation
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(Chief : Prof. T. Nakao)

Tryptophan 2, 3-dioxygenase (TO, EC 1. 13. 11. 11.) is a typical liver specific enzyme that
appears in human liver postnatally and reaches to adult level 9 months after birth. In the primary
culture of human hepatocytes, TO activity was not detected in the presence of 10" M dexamethasone
and 2.5mM tryptophan after 6 days of culture. It was shown that the TO gene was switched-off in
the human fetal liver at 14 to 20 weeks of gestation. Immunocytochemical staining of TO showed
that TO was not expressed as early as the first day after birth by a few mature hepatocytes, and
that the number of hepatocytes expressing TO gradually increased during the early neonatal develop-
ment. In contrast, immature hepatocytes actively proliferated in the culture without growth factors
or serum, showing a labeling index with [®*H] thymidine of over 80% just after birth. Immature
hepatocytes growth ability decreased rapidly with postnatal age. Double staining of hepatocytes
from neonatal rat indicated that TO expressing cells and [*H] thymidine incorporated cells were
sorted out from each other, suggesting immature hepatocytes proliferate, but do not express TO.
Differentiated cells express TO, but lose their growth activity. When neonatal hepatocytes without
TO were cultured on the feeder layer of adult rat hepatocytes for 3.5 days, expression of TO increa-
sed dramatically and reached 709 of the total cells. On the contrary, the feeder layer strongly
inhibited the growth of neonatal hepatocytes. Other feeder layers such as non-parenchymal hepato-
cytes, Reuber hepatoma cells, and Swiss 3 T 3 fibroblasts, had no effect on the reciprocal modulation
of terminal differentiation (TO expression) and growth of neonatal hepatocytes. Furthermore, nei-
ther conditioned medium nor the extracellular matrix from primary culture of adult rat hepatocytes
had any effect on the induction of cytodifferentiation of neonatal hepatocytes. “Dead” feeder layers
of adult rat hepatocytes, obtained by treating the cells with cytosine arabinoside or drying them at
37°C, showed the same ability to induce cytodifferentiation of immature cells. When the dead feeder
layers were treated with 1 N HCI and 0.1% trypsin, their ability to induce differentiation was almost
completely lost. These results suggest that a cell surface component of adult rat hepatocytes, prob-
ably acid-labile protein, controls the terminal differentiation and the growth of immature hepatocytes.
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TO . tryptophan 2, 3-dioxygenase PBS : phosphate buffered saline
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AEOEGFIFOESIZL D, ERABEETEY
BEFV-AVTEBRL, ELELOEBETORERE
WERBETAERANZEIE L. 7 VBREBEREECH
W, 7=y VRETIIcDNA® Ve -7 L
L T genomic DNA o 4iIfRE K H % Southern-blot
T L 0 5¥rT A HIREER T SEMITE Thh, R
RECERZH BRI BRTH D Z EXHER
nTW2Y =0k 5 DNA oEERF|0RE Y EIC
73 BB EEELPIGT A & LAVATRRIC I o T b,
FHENOEBOBEBTFREANLED IS TeA B =A A
TEEIR TV 5003, THEENS. BETFOR
BBz DNA o7 clel, sreviibed
DUHMETF & FolaE Lo V2752 -2 cAMP®
protein kinase C&# A2 MilalNH v F 2 v 2V
vy =Y BETFCEEFATLIEARTY, se~s
v ORES, I LIHRRBE it E 0SB EBORTH
BE1LT\5., F2Tin vivo DFFBEO7 3 /2 BB EEE
ROBREBTRELWHET 5 in vitro DRBRFELT,
TEEFAR RETH . FiEc, 73 7 BAR
#o key enzyme EHREBE L TV 525 FOMHEMER
BRAERIA BFAER, AR ITRE (BT B
Tichb, KEHOFE T bOBBETORE -
ZOREBEOEMBZLh, FOEEOBNI, 73
CBREREEY ST VA THLNT R L5,
T, ZFx, MV 77y KRB key enzyme T
»Y, oKL {Lo=— 5 —TH% tryptophan
2, 3-dioxygenase (TO, EC 1.13.11.11)° & B L
7o, TO MBI EREBERT, 7 PCIER2E
RS TEESAHBEL, £5% 4Bl » P HEO
VST A, ZE LY 13 cDNA # AV KB
Xy, TOEGEFOEGREZLS TO mRNA ED
BN & - T, TODRBEFH THh T BT L% H
Lz L. &E, EEiL, v VBRERCYES v b
MBI AR Ay, iy ~a© TO 0 RBE
R LD THRET 5.

2 x5 &

2-1 ERHH

o, BMEOEBCHCARERCELL
Nakamura ef al.™® o@E L b2 Fuv7. #HHAL
- 5t 3 13, insulin & O cytosine arabinoside
(Sigma), dexamethasone & UF collagenase (F1¥#§
¥), aprotinin (Bayer), biotinylated anti-rabbit

HLBREEEE

IgG (Vector Laboratories), streptoavidin-horse
radish peroxidase conjugate (Bethesda Resarch
Laboratories), [ Methyl-*H] thymidine (52.4 Ci/
mmol, New England Nuclear) <& 5.

Wistar RO IES » F bigEEREY v % —)
HE X, H4 24 RHUAOYES » & 0 HES,
U~ BRI R 1 HEE &V D X3RS L, EREY
FLTHERALA. $ES » Mid, g2
FC, By ERUyF—-CTHBELE. RS » b
Fralao 458wz, FE 150~200 g » Wistar 5
F v b (ALiEESERESH v £ —) RV
2:2 BERFHEOAE

Greengard and Dewey' o FEicfey, BREFAR
CEBFBAE 3 7 B X b AR 11 5% E CoOREERSE
B EE BT, —80CIBREHEEL TRV b D)
DTODERRHEXTo. WEED 45D 5mM
tryptophan, 25 mM imidazole, 1 mA EDTA, 0.14
M KCl, pH7.0 #fn%, Potter homogenizer iz C -k
EURA P LK, 10,000Xg T60 pEEROLA. &
ODEEO0.1ml i H,004m! ROMERR G (b mM
tryptophan, 4 #M methemoglobin, 40 mM potassi-
um phosphate buffer, pH 7.0) 0.5m/ % jin 2, 100
W8/ 5 CHREL 7eh3h, 37C, 30 REA v a <A b
L7e. RJ&it 15% metaphosphoric acid 0.5 ml -¢/&
IE &%, 3,000 rpm T 20 ZE&ELE, EF0.4ml
o 1N NaOH #tn%, 365 nm O RFKEH FEL 7.
B2 3% v% ¥ 3 1 gmol of kynurenine/mg protein per
hr % 1 milliunit & UTE L7 EEF#RO TO G
HOBEDE Y, B60mm D 7T AF v 7 EEEILIZY
CERLUCEERIGKEY 2.5ml 2Nz, - 3-HYA
<V TRl ¥R E LK, RECHRAML, HT
R OB A L R - e

Tyrosine aminotransferase (TAT, EC 2.6. 1.
5.) OEMRIFE L Granner and Tomkins™ o iz
ot EEFMBAA 10°M EDTA-10°M DTT
(dithiothreitol)-0.05 M potassium phosphate
buffer (pH7.6) ®#Mx, 5 —HKY A=V TEEEKE
L, cEZEH A D, 40,000Xg T 20 SEELL,
O LEVEEAERAV. 0.8 m/ » 7mM Tyro-
sine-(0.125 M potassium phosphate buffer
(pH7.6) 1= 0.02 m! © a-keto-glutarate (0.5 M),
0.01 m/ o pyridoxal-5" phosphate (5 mM) & O° k
BE0.1ml fnxT, 37°C, 30 51 vF 231 b L1
KIiHit0.07ml{ o 10N KOHCtELEE® &b
37°C, 30 4314 v % = <A + L 331 nm OB KE A HIE
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L 7. B¥ & 75 #1321 gmol of p-hydroxyphenyl
pyruvate/mg protein per min % 1 milliunit ¢ L ¢
FEbhLk.
2:3 FrRRaomAsssE

2:3-1 k +BRIRETHERS

BHIFERIC L 0 ATERPHEE T - 74 14 8@ 5
20 BORBIR L v IFiRRA S - 358/ Ui, Fl%, T
ELRETESHI, LR &L, Ca*t &%
5mM EGTA-Hanks % C##& LML 7. 0.05%®D
2T - R RS CEE, FFEERK 5~10 4
BIEEA L, A ATHImmACHEBKRE XL, 200
miD=AVvY=4Y—D7 T2 AR, 37CHEE
BT, 60IREB/FTREL 225, W15 581 v
FaAg bl THE 150 2 v v = OMAEESE T
@ %, 100m/ » MEM (Minimum Essential
media) F#aing, 50Xg, 15HOERELEZT,
OB FFREMIE S UCH . DR R
BEIH2S - rF v hBRLIE 75 ATy 7 BN
4x10°cells/ecm® DEETE X, 10%4pERMmE, 107
M insulin } ¢ 10° M dexamethasone % % hn L 7
Williams E (WE) ¥, BEREEZT -7

2:3:2 HESv FRURRET v b FFElE

WEZy + (EHBIB~14 B =—5 LB LB
BLt 475 —-CoBREES »FIRMIBEAL,
0.05% 0= 7 ¥ — €T 10~15 SRER L. B
TIROHL, 4CoO MEM i Td 30000y
T4 v UilRY o8I, MIRESE CIEER K
THALD AR AR AR 0 B %, 50xg, 140
EOE, WEZHEEMEE LAV B3 » ¢
Fiifao gy, LT Nakamura ef ol 23R4 17
Iowin situd=a S rr — CREFHRIC L Fo70 4
7 v IR 4X10° cells/cm? DB TR »
FF#EME 2.5X10° cells/cm? © BE ¢ % %, 5%4 0
&, 10°M insulin }% vf 10° M dexamethasone %%
U7 WEBHA BT 75 A5 v 7 B30 FCHE
BEYEB L. 2B, MBEROFRAEVERN
“C aprotinin (0.1 xg/mi) %43 WE Btiic 24c# L
RBERRTC.
2:4 TO n%Ekmlaltss

TORGBFOREELHRET 24, Filay TOSR
B i (WE # = 2.5 mM tryptophan & 107 M
dexamethazone #¥sin) ¢ 24 BefEsE L. #a%
4C» 137 mM NaCl-2 mM KCI-8 mM sodium
phosphate buffer, pH 7.4 (phosphate buffered
saline, PBS) C#:#% % Gendre % (90% v 7 v v ERfE

SE IR D 5-{bE & tryptophan 2, 3-dioxygenase SETMkE o Froe 3

=%/ -1 /10%+r 1<) v /EeBE, 85:10:5)T10
SHEEEL, & PBS T 10 E#ESE L. TO o4&
Bafbaii3, streptoavidin-biotin-peroxidase %
WO IR L e B REET MR A 0.39% HO, Fin 4 &
=N T30, 1 vFa1 L BPBST
Ue, 10 BHRRUIcy FMET 30 481 vF 2 ~1 b
L, B PBS C8H& L7, I 200 £S5 R0 ng/
ml) U7z anti-TO IgG™ CERIC 60 R0 v & 2~
A b L7 % PBS GBS, 100 53R o biotinyla-
ted anti-rabbit IgG T=g, 60 SRIA v F 2 <1 +
L, BUBPBSTHEL T b, 0055 R0
streptoavidin-peroxidase #4147, =&, 30 41
VE 2 Aq b Uiz % PBS ¢4 g%, Graham-
Karnovsky # (0.005% H.0., 0.01 M imidazole, 10
mM Tris-HCI buffer, pH 7.6) % i\~ T peroxidase
REULHEIT -7 Mt ~=< t+> ) voxt e
Lic. TO 2FH - Mind @ EHE F oz, &M
e+ s ETCE L. HEtEeBER T
5%, TO DRBEOBEI L H 400~800 DRIARIDL
THEL 7o,
2.5 TOHFEENHEFMAFE (Dot-immunobind-
ing assay)

EHEMNMA0.5M NaCl-5 mM tryptophan-20
mM Tris HCI buffer (pH7.5) #i2C, J-5—=%
VA= TCEER L LI, Polytron® Homogenizer
(Kinematica ) T1.54M A~ %2 % 1 b L 745,
25,000xg, 20 HFELL . k% Bio-dot® &
EB%E (BIO-RAD)# T, =t rwilr— 22—
NI, = trkle—2~t—— 355
LD U%BYFMFEFCAEL TE\ 7. PBS0.1%
Tween 20 THH, 200 f5F R anti-TO 1gG™ &
ZEif © 2 BERIE 227, PBS-0.1% Tween20 T
%%, 100 {7 R o biotinylated anti-rabbit IgG »
TVF 1L, BOBEL, 400 f2FRoD strepto-
avidin-peroxidase # &k & 1 RERT, 1 v Fa~g L
7z. PB5-0.1% Tween20 < #t #% #, Graham-
Karnovsky # ¢ peroxidase K %47 - 72. &5
% densitometer TA% + v L, va—4g —pigE3h
-7 HEBOBEE A JE L, 1 mm?% 1scanning
unit & LCEb L1 '
2.6 [°H] thymidine iz & 3 fFBaD S~ILE +— b

FOFTTT 4 —

[*H] thymidine (2.5 £Ci, 0.3 mCi/mmol) % 2 A
ISR Ui in 2 7o, 24 BeR4%, MiBuz% PBS
THE L, Gendre BT 10 45 FIE E L 7o 4%, I H
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(Sakura NR-M 2) %%/ L 7. 4°CT 1 BEREEE
2, D-19 B (Kodak) THE L. A7~ 2
RO B EE T CRE L. 1o0RBEN
o £ 591,000 DRARC OV TR L.
2.7 ZRHMIREORE

% a8 o 8% o & 12 Reuber hepatoma H,-1I-
E @i OBIBE A PEES L b ft5) KO Swiss 3T
3 (MEARE R EFEEEL I V5 ORR
BTt g E S 10%4 M %N L 7z Dulbecco
% B MEM (DME) #gz#i&FHvs, 77 AF v 7 B
L @Ess 1 7. Reuber hepatoma #if3ix 410
cells/cm’ DMfAEE CHBRLEIAL, BEBRBCE
LidorHEdEaE s LAV, BB » FIFE
EEMEL, FEERROSHOBRZE R IELLE
BEIHI200Xg, 5 HMEELL, TOWEYR0.75X%
10° cells/cm? o e, 10° M insulin, 107°M dex-

amethasone % 085 U/m! aprotinin % jn WE 35#.C ‘

1.5 HEE L. BRES » b FFEE MR 3x10* cells/
cm? DEMBATE-cEE, 1.5 BEELL. HERMAR
RonbowEMEaEo kick ¥, 2.2 THRA&H
TEEEYIT - . i

RENTEEMIE X » AT RMRE LR 720, 100
ug/ml @ cytosine arabinoside T 24 Kifdl, 1 V¥ =
A +FBD, 3TCOERBTTHEILLBRIFLT -
o Eh, HEMRBRYST X BB VI4A% T
RA AT AT FT, 10 HHEEE L. SEiRE O
BEICT B OBEY TS0, BLUALEE
B 1IN HCl » SR T1IRRME, 1 vF=201 L7
REMNEADBERTHDL I 7YV OBERHNS
fodd, 0.1% 0 vV CER, 1REHA v F=~1F
L #. R J& % 1 mM phenylmethylsulfonyl fluoride
cfZ- L, PBS &L .
2.8 E4iHh e HAMEEOREE

B2 v IR % 2.5X10° cells/cm® DEE T ¥
% 10°M insulin, 10 M dexamethasone & U5
U/m! maprotinin #¥imL7- WE 3¢ 2 HREEEEL
fo. T oA &S 500X g, 10 HREEOLEO EER
BT LB E L.

MR EE o ST T, BEEENT IR % 1% Triton X-
100 in PBS ¢ 1 BrRIEE cHLL, EE# 0.025 N
NH.OH ¢\ 78, PBS 10 mEEET5 55 AV

f_, 19

FLBRER BE

3 B =

3.1 BRERUE#E FRTH TO nFHR

3-1.1 gRcHH TOFEMENELL

v B Co TO OB, RENZELTE
WA BB, FHEREH L D EEO LR EED,
B % 9 0 A BT A LD Al ER AR (Fig. D.
I OBEREO & —VIE, BEEIheT v M
gt TO K or glucokinase (EC.2.7.1.2) nZfk&

FAULTED, b bEBWT S IFRORESLOTEE
LB LEERD BRI
3-1.2 PRRIEHITMETO TO nRER

SR TR R R S 2R BN 2~ 3 IR L 0
ERYD, BHAEEICBEIRDL Lot HR
1 Higicy, MRaRTEess o RE & 7 BRERTR L7
BT HIR L& - CEOB S TR BERERE AR L, B
% 6 Higc 13 Fig. 2 @R X 5 fafogc g R SR E
Bap b s BN RS I, CoMfarRy, B
%920H, 48H, 6HE8DTORNTAT oEHELH
E L. ‘

e TO FEEvRAKcHET 5 TOFERE
HTHEEAFETC b b, g6 HafEAL
T4, TODFHEIRD LRI - —J, TAT®
Erdhic 4 % h % dexamethasone IBE LT, B HE
DEBE EbERED ERBA BRI, DEORERX
n, BaE 14 o5 20 Bo g B T3 TO BE TR
AA v F—F4 7 OREECH BH, TAT BEFIIAA »
F—4 v OIREBILH B & E 2 bhvic (Table D).

T L T T T T T T

%h—-ll—r—fh—w

of | 4/‘2

TO activity mU/mg protein
2]
T
1

TP b e o —
3M 4M 5M ™ 9M 0 1M 2M 3M oM 2y 11y
Age
p———rprenatal period ; postnatal period————

Fig. 1 Developmental change of TO activity in fetal
and postnatal human liver. Values are
means-+S. D. for 3 experiments.
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Fig. 2 Phase-contrast microscopic appearance of
hepatocytes from fetus of 16 weeks of gesta-
tion. Hepatocytes were cultured in Williams
medium E supplemented with 109 fetal calf
serum, 10°° M insulin, and 10° M dexametha-
sone for 6 days. (x155)

Table 1 Expression of TO and TAT in human fetal
hepatocytes during primary culture.

Days in TO activity TAT activity
culture milliunits/mg protein
2 1.18+0.11 0.27+0.66
4 1.32+0.34 6.13+0.85
6 1.48+0.08 9.37+1.24

Culture conditions were described in 2.3.1. Cells for
assay of TO were supplemented with 2.5 mM tryptophan
and 10" M dexamethasone and cells for TAT were with
only 107" M dexamethasone. Values are means from
three experiments+S. D.

32 $HFEF v b FFHEROIENM & 51t nBRHIEE
3:2:1 TO n&Eimlaits
Ao RBO 7 v L )l SBEL, £
FRABCT\ T CREYTT 7. BRI 12 FF
i #%, 100"M dexamethasone ¢ 2.5 mM trypto-
phan ¥ L 7 i o> WE SEHnc s LT, 24 B

R fBa o 51L& + tryptophan 2, 3-dioxygenase FEE#E D B 5T 5

1007 T T - F—— 500

)

-300

—200

Labeling index (%)
hepatocytes with TO (%
Antigen content of TO (scanning unit)

Days after birth

Fig. 3 Reciprocal change of growth and differentia-

tion of rat hepatocytes during development.
Hepatocytes were isolated on the indicated
days after birth and cultured for 1 day in serum
and hormone free medium and “ TO inducing
medium ” for 1 day. o: percent of hepatocy-
tes with TO expression, © : amount of TO,
® : labeling index.

B TOnFEE 4T -7 Fig. 41z, %08, 48, 7
H, 50 Hofr#ilao TO oMbzt % x=3.
TOHitkic X v, TO XEEMCHEESHh, TO 2HKE
L 7= 5B & 2L T iR o LR BRI X
Bl 5z eptEi. A% 0 BOFMRTIIH1I%UT
Dz TO DRBAZ SR, Zhiy, EED
73 TO mRNA 2344 0 H ORI Th3 e T& 7
BRE—HT5. 04K 1 8HT TOX#FRKH L
MO B INT 5 A%, o, SBUCHEML
THES50 HTIL, 3EAEDOMREN TO #RBEL T
7z (Fig.3,4). ZhboZ{kit Fig. 312/R L 7 dot-
immunobinding assay iz X b il E L7 TO HIEEOE
fb=e, LIgT#4 L7 TO mRNA oZ k' £ B < —
LT 7o

3:2:2 %HEZ v MTERINEHEEE

ES v F IR, mER AL VEGMTHIE
B RET 5. [*H] thymidine o & ) 2 Zk i
SRY VT e A VT vy ATIE, H£#%0 BORMT
¥180% 7 ~ XN B, FTOHARE L DICAEITH
YL, A » VBT EALE T A &hicw
(Fig.3). T 7sbbilE L L bic, HFlanBiEaE T
ET35—7F, 321 T~k 5, TODFEBEIL
SBcHEing 5.
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3-2.3 EnEHAle ¢ TO RIBMEIHRILR

[*H] thymidine # & b Z A 7284t & TO %58
LB & X 5 BRI S B orw “EHE AR Y
Bt Lre. Fig. 51z, 457 Ao fifao — &3
tEoEREYTRT. B TO o fEMa 2Ty,
OEfiVTC, DNAGRZA -S04 27T 74 =12 &
DR L. BEREV- 013, DNA &% 1T - 7o fifla
E, TORREBH L cMlrZ2c XA hsd 2 &THS.
T, TO oYeth - DNA & O M EH B M
E1%LATFTh 7. Fobichrfibay TO # R LT
WL AETERE AR, TO RHABETH LML
e & e b DTH B.

Fig. 5 Distinction of neonatal rat hepatocytes in
primary culture showing autonomous growth
and TO expression. Hepatocytes from 7-day
old rats were isolated and cultured in serum-
and hormone-free conditions for 2 days. Then
dexamethasone (107 M), and [*H] thymidine
(25xCi/ml) were added in fresh medium
containing 2.5 mM tryptophan. After 24 h, the
cells were fixed with Gendre’s solution and then
immunocytochemistry and autoradiography
were carried out. (X 155)

TR 40{k3EE L tryptophan 2, 3-dioxygenase FH Bk o fF 42 7

3.3 $HhET v FFFMEBAD in vitro TOHLHE

—fC MR R B A & OV & AR 2R & BT,
MRS EERRF L EZ LR TVB*? LT,
DR TOMERMRD S RiETHE R
|y

3.3-1 FES v MFEEMIaY 54 5 ZIFHEIAEC

& 5 LFE

WS v RSB L b 7 5 Rl > 3X10°
cells/cm? OIEFE AR B E THE L, o ikt
%0 B ETMla a5 L 10% L Lo ShE T

Table 2 Effects of various feeder layers on differntia-
tion of meonatal rat hepatocytes.

Hepatocytes

Feeder layer expressing TO
(%)

None (collagen coated) 5.21t2.1
adult rat hepatocytes 73.4%6.1
Non-parenchymal
hepatocytes from adult rats 2.1£0.9
Reuber hepatoma cells 1.9+0.8
Swiss 3T3 cells 1.2+0.7

Hepatocytes from 0-day old rats were cultured on
various feeder layers or collagen coated dishes in serum-
and hormone-free medium for 2.5 days and then in “ TO
inducing medium ” for 1 day. Hepatocytes with TO

was quantitated as described in 2.4. Values are
means+S. D. for three experiments.
80 80
A B
N
N
60 - 60
g &
x s
< a0 = a0 2
o -
= g
E o
3 e
201 = —-20
None Feeder None Feeder
layer layer

Fig. 6 Induction of differentiation and inhibition of
autonomous growth of hepatocytes from 0-day
old rats by contact with adult rat hepatocytes.
Values are means+S. D. for three experiments.
A : labeling index, B: expression of TO.
Open bars: no feeder layer (collagen coated
dishes), Hatched bars: with a feeder layer of
adult rat hepatocytes.



b 3

Fig. 7 Effect of a feeder layer of adult rat hepatocytes on differentiation and autonomous growth of 0-day
old rat hepatocytes in primary culture. A: no feeder layer (collagen coated dish), B: with a feeder

layer of adult rat hepatocytes. (x155).

Rkl TO #&B L 7= (Fig. 6,7, Table2). = o
YHEMfE Eco TOoRB:, 1H8=25-7vET
DBPEOF 14 fETH -7 (Table2). —F, ZoOLH
g, shEiriaoE A RE L (Fig.6,7). =
DEERT, hEH L SRR TH 5P
L, BHCRBTE B, fe¥ieh, ZHEMREL L
TR, shEFMRD 10% T T
B, HEERCY, SEFMETNS KRS 0E
BThBHh, HBEHlan% < Ths. Fig. 612
BT MR AR E o, KoL 5 R
LSO E LY RENICER LIbDTHS., 27—
v TS ERF AR ISR L, 63.4% 0 Mifa
A% [®H] thymidine T35 ~r&nton, TORFEE L
MR 4.9% Th - 7o MBENC, TEMARE L
<it, TODREA73.4%% DM A Hh, [*H]
thymidine T35 ~ L X h -l 11.8% TH -7 =
DRI 0, EFMRO ST, REAFFEEME L
DfIfafEEAC X hBE I K, $hEFMR Sl T
TO#FBELTLES &, HWHERENEEKS Z L2 EILD
1275 7.

3-3-2 FEZIFMPRE HREAEERUELLH
2 & 55158

BT v FFIEEEHA, Reuber hepatoma #if
Ko~ Swiss 3T 3 fFHEZF M 2 L FRMIfQE & U 7chs oD
SALFEERE LRI, SEFMRRo TO o FEHi,
IO RS ZBhieh -7 (Table2). $icbb, &
{LFERIIRET » F FEEMRCERNTH S, K
Ao 5 AvEE L, R L h WS h K
HRTFPHEEEEC L - TSR Sh bR D
B5. LrL7eas, Table3 Rz dic, BT
Mo B AR S MAREE LR Eh -7 H-
T, SRR L AT & O E B B, k%
b < MR B e 5 T & o BRI o ic b
BrIhb.

3:3:3 XZ¥SMmbaE nE
THEHMRENEE T DBLERD B0 L5 Hr TN
%1281 cytosine arabinoside (10 ug/ml), 10%=
J=N, 4% 5w AT AT e K, IN HCl % 7,
JICTCHBIRDLLEVINELY TR F hiT-T.
Cytosine arabinoside CALEREOMPAITF Vv 7L —
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Table 3 Ejfects of extracellular matrix and conditioned
medium from adult vat hepatocytes on differen-
tiation of wmeonatal rat hepatocytes.

Hepatocytes
expressing TO
0,
(o

Extracellular matrix or
conditioned medium

None (plastic dish) 6.1+£3.5
Collagen (type I) coated 5.2+2.1
Exteaceliglr matrlx from 3.7209
Bxtraceluler matrix from
Conditioned medium from 3.8+1.5

cultures of adult rat hepatocytes

Hepatocytes from 0-day old rats were cultured on the
indicated substrata. Conditioned medium was pre-
pared as described in 2.8. Cells were stained for TO
immunocytochemically after culture for 3.5 days with «
TO inducing medium ” for the last day. Values are
means+S. D. for three experiments.

TANTIHATHSZ ERMER L. £H%0 BOFFM
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Table 4 Effects of wvarious treatments of the feeder
layer of adult rat hepatocytes on its activity to
induce cytodifferentiation of O-day old vat

hepatocytes.
Hepatocytes
Treatment expressing TO
(%)
?Ic%llf:ggﬁrclf:f& dishes) 4.4%1.8
I(\{gtézftsaftgggﬁ layer) 78.2£7.2
Cytosine arabinoside 76.416.5
Drying at 37°C 74.81+8.3
494 Paraformaldehyde 2.8+1.2
Cold ethanol 2.7+1.9
1 N HCI 1.8%0.7
0.19% trypsin after treatment 9.843.3

with cytosise arabinoside

Feeder layers were treated as described in 2.7 Hepato-
cytes from O-day rats were cultured on these feeder
layers for 3.5 days in serum- and hormone-free
medium with “ TO inducing medium ” for the last day.
Expression of TO was measured as described in 2.4
Values are means+S. D. for three experiments.
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