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B L VAGRTFOMB ZRAL,
&2 LiEHIzIZ, Serum,
ke a—FV EOHBWEEMLMZ 52
EERVLELETERBHESFAR O (KB
TEEICHECRETLIEFH»2OULFELT
WBZ ERHERELL, BLICINLEFHN—
REAMBRAEFELTEZ L, &b qm
t-RE & REERTFOWE-BREOBEE{LIC D
WTLRREBLNTHRET 5.
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1. #ifa

BV 7k — > (N-101) 10 B Sp&IL 5 5V o-
gt® N F RIS U - THIERBHESF M (CEF) % 34
BMLITCHCO AL > F 2a~N—F—hTERE
L 72, #f8#E38121310% Triptose-Phosphate-
Broth (TPB, DIFCO), 10%4 ifui# % U°0.5%%
1 i& % &1 Eagle’s Minimum Essential Medi-
um (MEM, X&) iBEHEHE AW, EERE
iz RssEmaz L) 7 /LE?&*%%??E
#IK1EEER(RM © 2% TPB 4 % &4 ME-
MiREAas#EH) L &L EERZLBBLAZ. R
MiccHe L T480:fHTE, + ) 7> L € Coul-
ter Cqunter (Coulter Electronics Inc. USA)
THlaEZEHE L 72, %8, ZOROMEER
EIBFRIC BT 5 BEREIITFEHENT 5% LT T
bHb,
1T, #RaREFEiRERF ot & 5

N-101 710 H SRR (Em) K ORI R D 108 4 5
# (M) HARBR S E BV STE %8200, 25M
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Sucrose, 10mM Tris-HCI buffer, pH7.5, 1mM
Ethylene-Diamine TetraaceticAcid (EDTA))
THek L TN KRE S FoahrEk, Warring
Blender TR L 779 > REXF A4 H—TkK
® 4+ 4 X1%5M KOH TpHT7.4 [cFREL /2.
ZNn#10,000X g, 107G L TERUE b
oy P TES R LEBEREL, 2 512105,000X
g, 60RIE.CL T3 7 vy —AlSg & IL#E
HL72. R 59105,000X g 0 LiE (EmS2)
ERBEF D b N105,000X g LiF (MS2) % 1mM
2-Mercaptoethanol (2-Met) % &%r ImM Tris-
HC! buffer, pH7.4, (MT&¥) TIEENE K
H#)TFL 7)) a—($#20,000) TEREL,
BREREL TRE, borViTBEERNE U
TogERECERL 2.
I — 1. BRE 4 E

B Fhtige & K IBEH30%1C % 5 & 9 12 Em-
S2HBWIMS2icWw - { N L hnZ 605 REEL,
10,000% g, 104 FEl /LD LT % 30 %6FHZCIE
F(EEELD DL N% EmA3D, KBHINNY
n% MA30) & L7z, €522 L BEME
TSR BETERRBEICOSIC TN
THE L NILIE % 60%i 25 B (EmAGD & 5 \»
13 MA60) & L 72, %, BOBE LN LER
it EmSup 32wz MSup & L7, ZhbHES
¥ MTHER TR ENE BEERL (ERE
ATCERL TRV, ’
n—2, =% /—N\5EH

EmS2 % % 23 MS2 |2 ImM 2-Met % &%
I/ —=N(—15C) % IHBBENS0%IC % 5 %
THE2 i e L 7% 610 2 605 HIE$E 14, 10,000
X g, 1057MEL L TH SN2k % 50% 854
(BRLDDLNZEmMS0, RBHINNDLNE
MS0) & L7z, Esic2ntFEcRENT Y /—
N RHIBENT0%IC % 5 % TINZ10,000X g,
1045 01215 & N7 TR 2 T0% B4 (Em70%
50EM70) kL7, zniFTaMTERTER
BB L UERERICERL TH.
I—3, FELESHE

EmS2 & %23 MS2i{c IN Na;HPO, %% -
<N LERL pH4.0IC 3% L 605 BB 5% 0
SEELCHRLNRBNERLYDLDE2 En-
pH4, BEBHLNDLNE MpH4 L L, 20 L

B = &

#H% pH7.0IcFEL 724 D% Em7Sup b 5 3
M7Sup & L7z, 2h b & MTEHERICHN L TES
BT L iR L, EAERNCERL TR,
M, 792t 7774—ICLB50E

A A T®w It 777 4 —Ii2i2 DEAE-
Cellulose # 5 4 (E#%2.5cm, & &10cm) & CM-
Sephadex c¢-25 # 7 4 (B #%2.0cm, & &15cm)
RV, BIENH T LDEA, FEEERLT
W72 Em70 R »*M70 #0.5mM 2-Met %510
mM Tris-HCl buffer, pH7.8, (M2T i) I %
L KT+ A4 X1%10,000X g, 105 &L T
TEMERS2HREL, FALERTEELLLS
T LS ERKFRE S, RO MT B
THESES % itk 4 EmFr.l » 2 vwiMFr.
1 L7, 846i20.1M NaCl 2@snL 72 M2T
B THEHRL TELES % EmFr24 2 wiM-
Fr2 & L7, &5 1.0M NaCl #pikFEn s
Iz CEMLCELES 2 EmFr3 55 0vwia
MFr3 & L7z, &iE4 2 MT ER TR ENRE,
BHE, WEEHEL TREFLERICEL .

CM-Sephadex c-25ic k3 7u=t 7974

- —I3EEEERL 72 EmS2% 5mM 2-Met % &1

10mM Phosphate buffer, pH6.0, (=& Tk
E7 A4 X1%10,000X g, 107 H=ELL THE
RS EBREL, B LERTEEILLAATA
RS ZHEI R, ZoORBEEL TE S
AE5r %2 CM-1H45 & L7z, kic1.0M NaCl # %
fmL 72 5mM 2-Met, 0.2M Phosphate buffer,
pH79, THHl TEL-#EAES % CM-TTES
e L,
CM-1 R U CM- 11 {E 4 % i 5SmM 2-Met %

U %8 1lmM Tris-HCl buffer, pH?7.8, (M-
3T M) THENRIBYE L CHRSEERL L,
251 CM-I RUCM- 11 £Ei% % 7 o= FHIC
¥87 5 BEiC i3 Sephadex G-200 # 5 2 (HE
2.6cm, &% X40cm) #HAL TM2T HE THEH
I, BRL-EES(I-P-1, 1-P-2,
1-P-3, I-P-4 RULI-P-1, NI-P-2,
[I-P-3, II-P-4)i3 M3T & CRTENM
% OBME, FHEERL TREL TERICHLL.
U ko #4Ei: DEAE-Cellulose 4@ & CM-114
EOBE (£iR) 2BRETRTO~4CTTI
oz,
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B Rk A %l # Phosphate Buffered Sal-
ine (PBSE)IciEm L wEv 4 X%, 10,000
Xg, 107MELLTHRLNIEEZ I )RT
7 4 V¥ —(% 4 7HA, Millipore Corp.) Tif
BREELTERALL,

L£EOBREIIBSA #1E# ¢ L T Lowry 519
X NAELZ. ERAMOREICIX 3HNE—
TFRFy 7 x—Lb (HE3.Ocm) # BT
FLMRBNHFHEL B L CRERNFHICAH
vz, RESRIZIKIEEEESR (RM) s fazk % 100
%BETBHRAICEINVEHRL 22,

RiERY= (ERBOMBLK) /

#) X100
V. K - EREESRORE

(RMA ke

BER6mNTTRAF v 7y v—ViikibEE

#RM %% L 72 _kic CEF #EAA48R I R
FHRINSEZEM & T L 2220, X LI 16BFRIf4ic
—%£ & 3H-Thymidine??, 3H-Uridine??, %
3w, WC-Leucine?? %0z &2 2B 7
N LEBOREB SR ZEnl-2hfha
st iE M % Scintillation Counter (Packard,
Model 3320) THIzEL 7222, s, —RENE
3D v— L D LBLENFHERHTE
~L7z,
VI. Polyacrylamide gel & 5kEh

Davis2® ) [RiEic DT gel #/ERL—7
7240 2mA THkEyL 72, 0.1%SDS # &1 Po-
lyacrylamide gel E & kB33 Weber 525 o
FECH - TT-12, £bbngel $0.25%
Coomassie Brilliant Brue, 50% Methanol, 9
% Acetic AcidiR TEE, Rbl 2z, KEl
Methanol, Acetic Acid iB# TIT% v, HKEY
I2137.5% Acetic Acid®icfRFFL 72,
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Fig. 1 Growth Promoting Effects of Embryonic and
Muscular Fractions obtained by Ammonium
Sulfate Fractionation

150

Stimulation (%)

Assay procedure and calculation formula were des-
cribed in Materials and Methods. The concentration
of samples used was 50.g/m¢, and the 100% in rest-
ing cell system indicated 5.2 X 104 cells per plate.

Fig. 2 Growth Promoting Effects of Embryonic and
Muscular Fractions obtained by Ethanol

Fractionation
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Assay procedure and calculation formula were des-
cribed in Materials and Methods. The concentration
of samples used was 50.g/mf, and the 100%; in rest-
ing cell system indicated 8.8 X 10%cells per plate.
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LA RSO REHRIRBEE N (K2).
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Fig. 3 Growth Promoting Effects of Embryonic and
Muscular Fractions obtained by Isoelectric

Precipitation
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Assay procedure and calculation formula were des-
cribed in Materials and Methods. The concentration
of samples used was 50,g/mf, and the 100% in rest-
ing cell system indicated 3.75 X 104cells per plate.

PENE I ZNFNR- R EHER T
SRR IEENBBICEIRH S L O Em R,
"M% % & b3 CEF nMIfsisRgs i 2R R
FHrAEBEFICEDLNT, ZOZEIZZOHB
Wi ZNLEDRERTFREAERICEEL T
BIrERLTVS, B, ZhbEAEER
B TEm R EMFZOMIS AR 2R + sk
L7tga, Bbric EmBANHAMREN L &
NEWEESRERLTBY, BESLRE~
ERE, b, RET 5B BTN
RERFROBEERIE > T B2 &2

B £ =

RELTW3,
IT. #RAExE AR R FREOYE
¥ —NaEEIC L - TEL A EmS0 #
PN T TRE (REE: M) 7 E=50
:1) ¥5&37C, 15ETELICERELLE(N
4), O %z Em50 #37°CT 2 B RNase Lz

Fig. 4 Loss of Growth Promoting Activity of Em50
treated with Trypsin, RNase, NEM, and
Heat
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Assay procedure and calculation formula were des-
cribed in Materials and Methods, and the amount
of samples used after treatment was 50.g/mé. The
100% in resting cell system indicated 1.87 X 104cells
per one plate.

Em50 (500.g/mé) was treated by 10.g of trypsin
(RM + (1)), 25ug of RNase (RM +(2)), 25.M of
NEM (RM +(3))per m¢ system for 2h at 37°, and
treated by heat at 100° for 60 sec(RM +(4)), respec-
tively.

(R*E : RNase ®=25: 1)L Ty #nigi
YALNHEE I T ->12(K4), —F N-
ethylmaleimide (NEM) (#%}& : NEM& =25
1) 2k n37C, 28M EmS0 TS L
H20%EEL22(H4), &512100C T 14Hm
BIET L L H60%hREL2(K4), 2hb
DERZFRCEAL T2 MRHERERTF
Bo—orEOEWHEL AL L THERENT
WHZEERLTWS,
I, 0B 5l R i R F o ER o
DEAE-Cellulose 7u=} 7974 —ick )z
%/ — N4l TR b 7z Em70 L M70% AW
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Fig. 5 Step-wise Fraction of Em70 and M70 Ethanol
Fraction by DEAE-cellulose Chromatography
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The solid line(—) indicates the elution pattem. of Em-
70 fraction, and the dotted line(---) indicates that of
M70 fraction. Fractionation procedure and nomen-
clature were described in Materials and Methods.

Fig. 6 Growth Promoting Effects of Em70 and M70
Fractions fractionated by DEAE-cellulose

Chromatography
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Assay procedure and calculation formula were des-
cribed in Materials and Methods. The concentration
of samples used was 40.g/m, except for 20,g/mé in
M Fr. 3 system. The 100% in resting cell system of
Exp. I was 6.0 X 104cells per plate and Exp. 1 was
5.3 10%cells per one plate and Exp. II was 5.3 X104

cells per plate. DEAE-cellulose chromatography was

described in Materials and Methods, and the fracti-
onated names were also described in the same section.

THIFEFERER FREOR IR 21T > iR
(X5), Em&RwM %itic DEAE-Cellulose 7
F M EEA L 7 WilEi4 (EmFr.1 3 &k ' MFr. 1)
ICRWIEEY RS b2 (X6), &5z DEAE-
Cellulose &34 #+>F v — 2 KxtH CM-Se-
phadex ¢-25 |2 k 2 R FEHNERE 2T U » 72,
%y, 7w b 774 —WICERFOTE -
BT A LR HE Lo ERL 2R RHT
EmS2 m &4 TH - 72, CM-Sephadex c-25 & &5
ALGWTERL TEzES CM-I X CM-Se-
phadex ¢-25 i2 A& L Ty 72 CM-L1 EIH OiEH
HEZE7IcRL 7.

Fig. 7 Elution Pattern of EmS2 by CM-Sephadex c-
25 Chromatography
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Fractionation procedure and nomenclature were
described in Materials and Methods.

B35z, INHESFFICEEIN T3 Mk
SEIREE R F % #5543 5 H#9 T Sephadex G-200
#7402 & ) CM-1 B CM-IT{#ES % &< 5
L7z, 2B BEHEKRER8ICRL 7,

Sephadex G-200 7 v} 757 4 —CHBE L
T &2 42DEE— 7 % MITHEW TIEENTE,
RY)VZFL 7)) a—n(320,000)TEEL T
=4 > I BPAN

CM- 1 RU*CM-1I, & & ic Sephadex G-200
7o THEL 24— 27 D4 B B RER 5
BERELLOPELTH S,

DEAE-Cellulosé % 7 i< & 2 3 EiENEA &
Z & % ) CM-Sephadex ¢-25 # T A Tl3 #EAHE
4 TH 5 CM-TTESC & 1) 3\ J IS E IR %)
R&#32oH, ZHCM-11HESZ % & % i Sephadex
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Fig. 8 Elution Pattern of Sephadex G-200 Chroma-
tography of CM-I and CM-1I
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CM-1 and CM-II were obtained by CM-Sephadex
¢-25 chromatography (see Fig. 2). The procedure is
described in Materials and Methods.

Table 1. Fractionated Activity of EmS2 by CM-Se-
phadex ¢-25 and Sephadex G-200 Chroma-

tography

Systems Stimulation in Percent2
Resting Medium (RM) 100
RM+EmS2b 174
RM+CM-1 165
RM+CM-11 193
RM+CM- 1-G-200-P-1 247
RM+CM- I -G-200-P-2 no stim.
RM+CM- 1-G-200-P-3 no stim.
RM +CM- I -G-200-P-4 214
RM+CM-11-G-200-P-1 260
RM+CM-11-G-200-P-2 252
RM+CM-11-G-200-P-3 206
RM+CM-11-G-200-P-4 229

a. Assay procedure and calculation formula were

described in Materials and Methods, and the amo-

unt of samples used after elution was 50 .g/mé.
The 100% in the resting cell system was 8.2 x 104
cells per plate.

b. Fractionation procedure and nomenclature were
described in Materials and Methods and in Fig.7
or Fig. 8.

G-200 # 7 L THRT L LE—7 1 (11pl) &
E—7 2 (I1I-p-2) BEFic & ) HBWiERRS R
mENn(EL).

-

V., B - EAEARIC RITTHR

—SERE IR LK e T#E3E L 72 CEF e
CM-II, H-P1%2w3il-P2(H8sM) +a
LRIEEER(RM)IcB#RL, il (HEkoEs
B ) D HE CHETHEERTBWEN &) = —~0
B AAICKNT B3R 2REL, £HDNA R
NA, EEEZABICHT 2 IREMREE 2105
L7,

Table 2. Effect of Sephadex G-200 Fraction on D-
NA, RNA, and Protein Synthesis

Systems Stimulation in Percent®
DNAc¢ RNAc Proteint

Resting Medium (RM) 100 100 100

RM+CM-11* 206 109 127

RM+CM-11-G-200-P-1 293 170 139
RM+CM-11-G-200-P-2 259 194 114

a. Stimulation percent was calculated by the next
formula. ((c. p. m. in sample)/(c. p. m. in resting
cells)) x100.

b. Fractionation procedure and nomenculature were
described in Materials and Methods and in Fig8.

c. Secondary cultured cells were seeded in the rest-

ing medium (RM), and after 48h the RM was re-

placed with the sample contained medium to
turn-on the resting cells??, and after 16h radio-
active precusors were added for 2h. The assay
of DNA was performed by the method of Sch-
aefer?! with 3H-thymidine and the assay of RNA
and protein synthesis was performed by the me-
thod of Rudland??with 3H-Uridine, and “G-Leu-
cine, respectively. Radioactivity was counted by
the method of Kobayashi et. al.2%). The concentra-

tion of samples used was each 50.g/mf, and 100

% control indicated 2881 c. p. m./plate in protein

synthesis, 641 c. p. m./plate in DNA synthesis,

1026 c. p. m./plate in RNA synthesis, respectively.

11-P-1 % %\ 2 11-P- 2 |3 3kic DNA &g it
LCiREMEERL, 2T RNA, BHEO
NEICRERNFE 2R 72,

V. Polyacrylamide gel & & bk#hiE

EE 112 EmS2, CM-1 RU*CM-I1 (X 8%
&) # Polyacrylamide gel BERikBIEC & &
bz, —rThHhb, EE21F CM-I RV
II-P-2 #0.1% SDS # &t Polyacrylamide.
gel ERKEETRE L 229 —> ThH 5. CM-
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Photo. 1. Polyacrylamide gel electrophoresis

left gel: EmS2, middle gel: CM- I,right gel: CM-II
Polyacrylamide gel(7.5%)electrophoresis was per-
formed by the method of Davis?4. The samples(100
ug)were charged on one gel column.

BBV TR I ESTFRA N <> Faf
E(REE N, ZOEFTFRO > Fh RS
TEIREFEE FLTEFO—2Th 5 RN
RENT:, 2HLICTHE-FBRL BLNZI-P-2
ES ORI E A KBRS FHOWE E L
THRHE 3N,

Z =®

i n & L (Go I G ) A & MFHIKE
SHICHBGRET A 70 EL DET 20,
WA RE(pH, K&, WE, B, REF)L
Shic B MABRER T LETH D Z L kL

Photo. 2. SDS-polyacylamide gel electrophoresis
(=)

(+)

left gel: CM-I1I, right gel: CM-I1-G-200-P-2
SDS-polyacrylamide gel (10%) electrophoresis was
performed by the method of Weber et. al?5’. The
samples (50,.g) were charged on one gel column.

HMoNLEETHS, FTY Serumidfd kv
HIEREGER 2B L T b oMBERRICE
FBUERGD—2E L TR RbNL T3,
LA LZehss, Serum % BT # a4 5s s Sk
BEBBETLLHICBEICUTN2AICBWT
FEICKRELRHEEZEFL T 5726 Serumic
RETE MR MBABEFRGERFORR L 2
DVERBBEOBBEA BHN T\ 526,

—D{% Serum ) & DHEBRD DEHEMETH 5
b 9 —ix Serum FISFEL TV 5 iEMERS O
Hi - B BREOE BN TH B,
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R TIRBIRY L EE~N LML, BRBL T
¢ rAB g i ic Serum Lo o) ZB AT HE 2F 40 AR
R ERF(REERFIHVFEL THE I E
PEEL 72, L b, BiEY S BT sdss o
DERFACHNTECEWEEEZEL B, THE
N FRRREN R - GBI T Z DERFOE LA
HoTWBIELHRLE, 35, ZhbHLEH
iy RS EE, Y —LFEES D
WIREERBSEERIC I DARL EES RIS
ITMERRIESEZ R ET A RTFH, ZFNEWES
I2#BIESH2NICL T, HLWAHEGFRICH
HELTWBZ eHHBELE, 2% &5 ELFED
ICIZ MR MR 2 H T 5 RF 0B HFAE
LTWwaZE%RLTwS, EHEEPICES
nTwv 3 MlargiEiERFH @< 5 < EA L
TWBEDHEVEBEENBEWCTALLD
BEX*L LA LERAL TV 202 RFHTH
3%, EMEEERRAL, TR, BE»S
REAN LG, BET S HICEEOMBNE
RERTFHPULETHDZ EEREL TS, &
B, TnbLEFEN—D(Em50)ixRNase, NE-
M, &, )7 rRBHFINT 2PEELL
NEAMRSEERELLLOLVERINT
WHZEMHBLE, —F, FRTERNE--

i rarE(R £ K F i3 DEAE-Cellulose # 5 4T -

I3 IE#E A B4 ic, CM-Sephadex 7 5 A Tlik
AEHC &) BCEWIEE L AT 5 HFH
ANz Eickn, puVEEEORS TH D
ZEHRBEND. COEEERSEE LD
2 FEEIC L DERORE R L 22F, #faokkic DNA
ARERESEIMREZFTLESTE (M1
F~2F) BanFEVGERKEEL N RE&NT,

AR THHIC T L 2o i aER E E i L
Tzl 3 k)i ZNE THE S T2 possi-
tive T ERE TP LI BoHLWLnT
b5,

FTHE—IC, FRTIZEFOMmEEESIC 2-
Met %2 5B 3N TUTh -2l b b b TEn
EYEEERFEL T2 L) 2-Metic &
N KiE%AT SerumA» L) HEANS-RERF
ERMEEECRICILTwS, HRTEKZD
DL D SEES TV 2 5 FE13,4000F-
GF I3 T R D ITE 2 1R ET 225 L L 2 D

w B £

72 HIC I3 KRZE D Serum & & Lz Fua—
FroEAra ) DL L HBWE N
EEUELLTEN, ZHRTR)K-1HF
HEL ML OFHBWE L VLEERTICHVAY
BEEEZEL TR LY, £2{HNDRFTH
5ZrERLTNS,

g, #BIEMEFIc L FEL Ty 3 Fibro-
nectin2®:29:30 - REFI N 2 MBEBELLEH M
FIEREICEE L TWa EBEINTV 3%, £
i3S FEA220,0002 v KELEEHTHY,
B LITEE, ZoWENERBIEE L Cizial
BEE VI LNLELL A, HREHEOEECLE
ZEAHETHE I LEESIN, ARFLIIK
M Nz,

# =z, Cohen3Vps=v7 ZSHTFIRD L lH L
125 F 86,000 EGFO D 28 Tw 3%, B
BEAHETHEIILINFARTFLIZIL(EST
w5,

#Mic, Klagsbrun3? 2,1 3T3 Cell »iHfas%
2 DNA ARz RS ¥, HEEENKFIFE
B4 (#511,000~13,000) C¢2-Met icxf L T L&
BINT, SLEABORFLREL & 5 IcEH
EERECB T L 2@ HEILEEL
TWHEFICOWTHREL T3, L2, F#
TiIEEGE R & L, STEH#®R, pHT.4,
&V IEEICAEBRMICIENL FETET 2B
L7#, FREFREDERELZEMEEL,
IMizEE 77 = 2 > £ 0.02M 2(N-Morpholino)
Ethane Sulfonic Acid, pH6.0, iE# 725°C, 24
PRI L 221, 2 5HICHABIBELE L Tt
EINTLBERYVR7F FERRFTHAHI LR
SNEEFLIZRENL OTH B EEEN B,

FHIC, MEMAERERT L L ChamPich
% Plasma % Platelet HRNEFIVH@EI N
T35, s nEMiEERRIcI3 FGF 24
BeLTw3, SLICZINERERTIMESFT
WEEEAR) 7SI FTHEH, BICHLT
HEETHDIEENARFELIIR-> TS,
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Cell proliferation stimulating factors in the supernatant of embryos
and adult muscles of chickens
Fumio TAKAHASHI
The 1st Department of Physiology, Okayama University Medical School
(Director : Prof. Y. Hori)

Factors stimulating cell proliferation were extracted from the supernatant of chick
embryo carcases and adult chicken leg muscles of the same strain.

Partial purification was done, and the mechanism of stimulation (without supplements)
and physicochemical properties were studied.
1). There were at least two or more stimulating factors for cell proliferation of chick em-
bryo fibroblasts in the supernatant of embryo carcases and adult leg muscles of chickens.
2). The embryonic stimulating factors were several times more active than the muscular
ones.
3). Onme of these stimulants was basic and had a low molecular weight protein-like compo-
nent.
4). One of the partially purified stimulants showed its strongest activity on DNA synthesis
in a chick embryo fibroblast system.



