A3 AA4RA A4 s
The Seoul Journal of Medicine
Vol. 4, No. 4, December, 1963

BREIMAES] FHMUR RN B B

Tissuc Growth Inhibiting Substance in Various Plasma

AEAER B AR ANBHE
<3FE = K & &8>

&

i 1 E ]

EEMRe) KRS N HHE Held s AxE
W st e

Baker & carrel(1925)V+ Mol A, HIR(1930)2
= Bafgs psiol A, Murphy & Helmer(1931)%-& 8
Sl A REIHETFE st e Maisin, Pour
baix(1935)0 = i, MofiR, WIREME, HERE &8
WEHEGA A BRES Bt HHES Mg
Walton(1941)>2 FE@HI S Erpol FrifRES #l
Hlshe wWOE AT/ eSS e Nutini(19
60+ HBUEE o2 mouse BBl A Kol n] &K
B MERFE 993, Rothman(1961)7-¢ CsHBA
JEE el HHHWK S EMREET TBHT#AA mouse 5L
e RS WHee KeHyEe mibistds. De
cavalhro(1961)%+ EFBEEMFY RNA & Novikoff fF
RIS el fEEe] RNA &= BERKS WEd
i dtgiel. Herbut(1960)% % #iEe FF, M, 3,
in, OB HESe] HEUSEKS EE moused i
S vk FFEERS BEY RES MEsisd o2 B
&9 232 o3 Ao alvh dhglen o AL i
2 ¥, KR, 4, B 2 A9 BHE®KS 13,000/r.p.m
L2 RIS R WES HEEBEE 4 B mouse
o 4TS 9 HAll At ¢l WIRFS MBRES E
Z3 MiElste & FEe £4 ol & Mt AFe
AL MEEMe]l gleal ol nolduixn I, = &
I Gyorgy(1963)13= ERHL, KR, KR, fims
Bl A EEREHAEHDES #ERIAATL @

oHH AEE BHEEYS &£BERABWE o)r] EHE
BRF A mouse o] B#EE Ehrlich fikEs N-F iy
e RS EEd MHEs BT flised &Y
g 2% £ FH—3 FHikel #Kdd aR
¥k 2 ERE 1963F ®ISK ABERREG HKABRNAE ARSI
BaolA BRI

=
T~

HREERA A ERENHDES BT & J9ee #
&l

P Ee #mBANA il HBRTY BEREM
ol B3 FReIAY L o8¢ HH F¥ =& M
HEEe Rl #elod & Teir(1953)19 9} Blombquist
Q957 HEHES 7IA el HRAA st @
He 2 &RES] S KFEAF T dgen EE B
8= ARAERSEGRE T BrNFIRs KT
3 B BRBIFEAAR Welod FEBRE %
MHEAR o BESA dot o FlkEs2e B
3 MEEsd vty @isid e =y FEKINL HE
F 2 ERERET ) TERARESZ R Fhaikg
JEC) Bl = JEMG Y EAMEE I A
ulE bt AR MEIER-S Ve o BTl &
St #iflel v 2 MHEER B9z a Wik
Aok = IMFE FFHEOL AR 2 BESIA M
§ HBET 7 mouse o EHEH o HiE#H DNA £4
Bel =X+ $Ee WEste B4 ARET A
B EEEMR DNA £4KS Hiflele KERE
€ o] & MRSt ok &b 8] 2 HmALW-L IEF mouse
ol YEFERHABRTY JBEHEKE 2 58 2 K
MRS 7S MHEle B BEw =3¢ (R
Rlac il o0 )

o] otzke] RREMRIRE —EHikol k3l midld &
B 9 EEMAS RE WEE s mEfrEe
B&3d HEE SBAAVS mig 7% ne —E it
kel ikl HhHE HHE B BT WRs ik
B =5 o]u] Wik @ whet 7te] Malmgren & Mills
(1961)22, Stich & Florian(1948)2% % Z=ggj9l 7
& (1962)20F & [FME ol FREsZS Mg
W8 ThE BT7F oba #43 vl 9 2 Herbut!® 1112)
F2 AE EEFHYMNEY EEA W RS WEd
R BELE-S —EA BHEY MHERS Qo
F34 AMF-E 2 MHEEM —EA ey AR, 8,

239



— AL ggA, A4d, A4E, T4 A6E —

X, 4, B4, B, FE% glolAdE o2& fFHl
dx g, = o ARMmEE] i HRAAE o
fefe]l —&A ohisht = fhiFEEd #=tA =&
Bl A ol A& wHTT 3e Relan gk ool #F
e APEAAN HERBEM BHY BT M
thel kifEl ARS Bthdtd &8 B MIES
Hated Aol KBNS ERERRRA A%A
Ade e BEaA It

I #EMmITRF7t Mouse BiEmp RN 0|
XNe vE
EEH 2 REHE
RBHEL BEAE
e fEe B ke HE WE o KfTal o
A—38 JFigkol {kigele] B8E 19 79 20gm o mouse
o Ehrlich jfA#=t N-F milie &3 Mol Bt
Eol Hritagl et
AME TRl EE
i kRe 23 299 EHEMBA Kl Tkl
gl oh
Bl BaRRiiEe SipmEike) B M AMiEe K
AN A, FMige FE EHe) B OBmEA,
WM LS el & mEelA, £% KR
Mmi%e —B AEEd HEY % o EEKS Inter-
national Centrifuge Model PR1-¢ {ffidld €5 15
000 [igel fkate] WBAZ % 2 B 95% ethyl
alcohol & fnsted S dglch o LS MACERIK
fj 26, 27, 28, 29, 30.31. 32) 0] el rEEgt b =1 EEE Y
H®E trypsin® o g @I o] A& rhA] 95% ethyl
alcohol & JkAIZl #% = ¥¥ES cellophane tube of
Pl K@Kl BFHAAL oz BHERYHA
acetone & M3l WEAIZ % 2 WEE 10% KR
o2 wEo] A et MRMmESE mEEs
Ml dle] 1 Rl 95% ethyl alcohol € A3

WBAA e WWHES 10% KEKo2 uhEo R
%ot
X B 5 %
LG o 10% KEHK 0.lcc, 0.2cc, 0.3cc 9
0.4cc & mouse o] [HES BETH R £& &H
—SER Bsflel HEEEROl HEgieteleh. BiE# 3 H@l
BEe =/s BEHURZ MESd 2 BARES
Bk B TEs WREHY 245 LRigEds
om = H18H =x RiEHO BEES WMHFEsd
YRy 2t BB .
T B K &
1. m#EF 10% J# 0.1ce 517} Ehrlich fEk#E
FBEORERN 0= BEEFE1®
faRiEel glelAe 9 A7l JEES BBl A
g wE £ H12 AYE s BEREY w2
IEE Bgkeh
4t H18 Hol BT MEfe BB 27 I
4.50gm al& Hated #5iEHel A= 2.70gm o2 #iH
2L B 4 Jdidh AmMiEe ZmiiARs 43 HA
2A w8 6 A E BENE REINAe Y #H9R
LI REe] 523 E1k=lx 4 # 18 Hell BHE
HfEEse £ &8 BB 4.50gme] Htd 1.75gm 7}
A e & 4 U
HAEMEE 2HHRRS AR WHEEA HH H6H
e RE°! ksl £ 18 Bell #HHHE ML 1.40gm
2.2 HEY EbEe B+ U
WHMEE Moz 2MHBREE A3 WEEA 7
A EEY PHERS zoded HH H6HYH K
Feo) =223 @Eilksged, HBHEME 0.54gm o F#
Al
—e 2 At mign ot Bt o B
JEEEERES dehlQon, HRmEIA g e
HHEE Lol o] 24 Al FEERT L €
&=l ge¢ & 4 U = KBEHS EHH F15H

Table 1. Effect of Tissue Factor from various Plasma on Ehrlich Ascites Cancer Transplanted
Mouse(solid form). (Dose 0.1cc of 10% solution)
Day 3 6 9 12 15 18 Weight
Plasma D S D S D S D S D S D S gm
Embryonic{ 0/15 0.4 0/15 0.8 2/15 1.1 5/15 1.3 5/15 1.3 5/15 1.3 2.70
Human 0/15 0.4 0/15 0.9 3/15 0.9 5/15 0.9 7/15 0.9 10/15 0.9 1.75
Calf 0/10 0.4 0/10 0.7 5/10 0.7 8/10 0.7 8/10 0.7 8/10 0.7 1.40
Guineapig | 0/ 5 0.4 0/5 06 2/5 0.6 3/5 0.6 4/ 5 0.6 5/ 5 0.6 0.54
Control 0/15 04 0/15 0.8 0/15 1.2 0/15 1.5 0/15 1.8 0/15 2.1 4.50

D=No. of Death/No. of Experimental Animal
S=—Average of 2 Diameters of Tumor in cm
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Table 2. Effect of Tissue Factor from various Plasma on N.F. Sarcoma Transplanted Mouse.
(Dose: 0.1cc of 10% Solution)
Day 3 6 12 15 18 Weight
Plasma D S D S D S D S D S D S gm
Embryonic| 0/15 0.6 0/15 0.8 2/15 1.2 5/15 1.4 6/15 1.4 6/15 1.4 2.90
Human 0/15 0.6 0/15 0.9 4/15 0.9 6/15 0.9 6/15 0.9 6/15 0.9 1.90
Calf 0/10 0.6 0/10 0.8 3/10 0.8 5/10 0.8 7/10 0.8 7/10 0.8 1.60
Guineapig | 0/ 5 0.6 1/5 06 2/5 0.6 4/ 5 0.6 4/5 0.6 4/ 5 0.6 0.75
Control 0/15 0.6 0/15 0.9 0/15 1.2 0/15 1.5 0/15 1.7 0/15 2.0 3.85
D=No. of Death/No. of Experimental Animal
S=Average of 2 Diameters of Tumor in cm
Table 3. Effect of Tissue Factor from various Plasma on Ehrlich Ascites Cancer Transplanted
Mouse(Solid form). (Dose: 0.2cc of 10% Solution)
Day 3 6 12 15 18 Weight
Plasma D S D S D S D S D S D S gm
Embryonic| 0/15 0.4 0/15 0.8 1/15 1.2 3/15 1.2 5/15 1.2 6/15 1.2 2.60
Human 0/15 0.4 0/15 0.8 2/15 0.8 8/15 0.8 9/15 0.8 9/15 0.8 1.80
Calf 0/10 0.4 0/10 0.7 3/10 0,7 8/10 0.7 8/10 0.7 |10/10 0.7 1.20
Guineapig | 0/ 5 0.4 0/5 05 4/ 5 05 4/5 05 4/ 5 05 5/ 5 05 0.50
Control 0/15 0.4 0/15 0.8 0/15 1.2 0/15 1.5 0/15 1.8 0/15 2.0 4.30
D=No. of Death/No. of Experimental Animal
S=Average of 2 Diameters of Tumor in cm
Table 4. Effect of Tissue Factor from various Plasma on N.F. Sarcoma Transplanted Mouse.
. (Dose: 0.2cc of 10% Solution)
Day 3 6 12 15 18 Weight
Plasma D S D S D S D S D S D S gm
Embryonic| 0/15 0.6 0/15 0.8 2/15 1.3 5/15 1.3 5/15 1.3 5/15 1.3 2.80
Human 0/15 0.6 0/15 0.9 4/15 0.9 8/15 0.9 9/15 0.9 |[10/15 0.9 1.70
Calf 0/10 0.6 0/10 0.7 5/10 0.7 9/10 0.7 9/10 0.7 | 10/10 0.7 1.30
Guineapig 0/5 06 i/ 5 0.6 3/5 06 4/ 5 0.6 4/ 5 0.6 4/ 5 0.6 0.65
Control 0/15 0.6 0/15 0.9 0/15 1.2 0/15 1.5 0/15 1.7 0/15 1.9 . 4.00

D=No. of Death/No. of Experimental Animal
S=Average of 2 Diameters of Tumor in cm
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Table 5. Effect of Tissue FactorZfrom various Plasma on Ehrlich Ascites Cancer Transplanted

mouse(Solid form) (Dose: 0.3, 0.4cc of 10% Solution)
Day | 3 6 9 12 15 18 Weight

Plasma cc D S D S D S D S D S D S gm
: 0.3 0/15 0.4 0/15 0.8 8/15 1.1 6/15 1.1 7/15 1.1 10/15 1.1 2.70
Embryonic | o4 | /15 04 | 0/15 0.8 | 2/15 1.1 | 815 1.1 |10/15 1.1 | 11/15 1.1 220
Human 0.3 | 0/15 0.4 | 0/15 0.7 | 5/15 0.7 | 8/15 0.7 | 10/15 0.7 | 10/15 0.7 1.60
0.4 0/15 0.4 0/15 0.7 7/15 0.7 | 10/15 0.7 14/15 0.7 | 15/15 0.7 1.40
Calf 0.3 | 0/10 0.4 | 0/10 0.5 | 8/10 0.5 | 9/10 0.5 |10/10 0.5 1.00
0.4 0/10 0.4 3/10 0.5 9/10 0.5 | 10/10 0.5 0.90
; : 0.3 0/ 5 0.4 0/ 5 0.5 5/ 5 0.4 0.45
Guineapig 04 | 0/504 | 0/504 | 5/ 504 0.40
Control 0/15 0.4 0/15 0.8 0/15 1.2 0/15 1.5 0/15 1.7 0/15 1.9 4.20

D=No of Death/No. Experimental Animal
S=—Average of 2 Diameters of tumor in cm
Table 6. Effect of Tissue Factor from various Plasma on N. F. Sarcoma Transplanted Mouse.

(Dose; 0.3, 0.4cc of 10% Solution)
Day K 6 9 12 15 18 Weight

Plasmaa cc D S D S D S D S D S D S gm
Embryonic 0.3 0/15 0.6 0/15 0.9 5/15 1.2 8/15 1.2 | 10/15 1.2 | 10/15 1.2 2.80
0.4 0/15 0.6 0/15 0.8 7/15 1.2 | 10/15 1.2 | 12/15 1.2 | 13/15 1.2 2.45

Human 0.3 0/15 0.6 0/15 0.8 3/15 0.8 | 10/15 0.8 | 12/15 0.8 13/15 0.8 1.75
0.4 0/15 0.6 0/15 0.8 6/15 0.8 12/15 0.8 14/15 0.8 | 14/15 0.8 1.60

Calf 0.3 0/10 0.6 5/10 0.6 9/10 0.6 | 10/10 0.6 1.10
0.4 0/10 0.6 4/10 0.6 | 10/10 0.6 , 0.80

: : 0.3 0/ 5 0.6 3/5 05 4/ 5 0.5 5/ 5 0.5 0.65
Guineapig 04 | 0/506 | 2/505 | 5/505 0.60
Control 0/15 0.6 0/15 0.8 0/15 1.1 0/15 1.4 0/15 1.8 0/15 2.0 3.95

D=No of Death/No. Experimental Animal

S==Average of 2 Diameters of Tumor in cm
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Table 7. Average Number of Mitosis of the Liver
after the Injection of Human Plasma Factor
per Mouse
(Dose: 0.3cc of 10% Solution daily)

TF | Control(Saline) | Human FPlasma
Day N oM N M
-3 5 59.0% 5.0 5 9.241.7
6 5 60.0£11.0 5 14.4£2.5
9 5 61.0+ 8.9 5 21.0%1.4
12 5 57.0+ 3.7 5 21.2£1.9
15 5 61.2+ 7.8 5 28.0L1.6
18 5 61.8L& 7.0 5 33.41+4.4
TF=Tissue factor
N=No. of mouse
M=No of initosis in 100 fields
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(224 Human plasea factor
70
A5f
b0 &, &
R
5 57
S soF
45t
S
= 401
< Isr
30« "
25k L ’}7 Z
z0- ,17 f ;
o s -
10 Hj ] . %
§L < Z, % % % 4
. b

9 125 /8 Days

Fig.1 Mitosis of Liver after the consecutive Injections
of Human plasma Factor
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Table 8. Average Number of Mitosis of the Kiduey
after the Injection of Human Plasma Factor

per Mouse
(Dose : 0.3cc of 10% Solution daily)
TF | Control(Saline) | Muman Plasma
Day NI M N M
3 5 11.442.1 5 3.4+1.0
6 5 12.14+2.0 5 4.8+1.6
9 5 11.642.1 5 8.04:2.0
12 5 11.8%1.7 5 9.4+1.8
15 5 11.4+2.3 5 15.61+3.6
18 5 11.6+3.6 5 16.8+5.1

TF=Tissue factor
N=No. of mouse
M=No of mitosis in 100 fields
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Fig. 2 Mitosis of Kidney after the Consecutive Inje-

ctions of Human Plasma Factor
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Table 9. Toxicity of tissue factor
Day
Dose
Plasma 3 6 9 12 15 18
(cod

D/S|D/S|D/S|D/S|D/S| D/S
Embryonic| 0.3 | 0/20] 0/20| 0/20| 0/20| 0/20{ 0/20
Human 0.3 | 0/20| 0/20{ 0/20| 0/20| 0/20| 0/20
Calf 0-3 | 0/20] 0/20] 0/20{ 0/20| 0/20] 0/20
Guineapig | 0.3 | 0/20| 0/20| 0/20] 0/20; 0/20| 0/20

D/S:No. of Death/No. of Experimental Animal
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ABSTRACT

Tissue Growth Inhibiting Substance
in Various plasma
Jong Kook, Kim, M.D. Byong Ho, Chin, M.D.,
Dept. of Surgery, College of Medicine, Seoul
National University, Seoul, Korea

Many workers have reported that inhibiting substance

on tumor and tissue growth can be obtained from
various organs and tumors. Malmgren & Mills?, Stich

& florian®, Lee & Lee?» and Herbut® also reported
that such a substance had been extracted from serum
and plasma. However, no uniform result was obtained.

The following experiments were carried out in order
to study the presence of such substance using various
plasma. The method by which Chin and Kim extracted
the inhibiting factor from various organs was applied
to extract it.

Materials and Methods

1) Ehrlich ascites cancer and N-F sarcoma were used.

The ascites containing cancer cells was aspirated, and
two tenth ml. of the aspirated fluid was inoculated
subcutaneously.

2) Tissue factors were prepared from various plasma
specimens in the following manner. Plasma was centr-
ifuged in Model PRI international centrifuge at 15,000/
rpm. Ethyl alcohol was added to the supernatant and
the mixture was kept in the refrigerator for 24 to
48 hours. The resulting precipitate was resuspended in
a small amount of distilled water and subjected to
paper electrophoresis in sodium barbital and acid
barbital buffer system at pH 8.6. The slow-moving
fraction was treated with trypsin in 37°C incubator
under pH 8. The liquid was shifted into a cellophane
tube and dialyzed in the refrigerator for 72 hours
against distilled water. The substances in the cellophane
tube were removed and precipitated by adding the
same volume of acetone.

3) The sediment was then ready for injection as a

10% solution. The injections started on the day of the ~

tumor transplantation of the mice. The daily doses
per animal consisted of 0.1, 0.2, 0.3 and 0.4ml. each
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of 10% solution. The size of the tumor was directly
measured from the skin with clippers every three days.
On the 18th day after the tumor transplantation,
animals were sacrificed and the tumors were removed
and weighed. The growth of the tumor was measured
by one half of the value of the largest in length and
largest in width.

4) 0.8cc of 10% tissue factor extracted from human
plasma was injected intraperitoneally to the mice
everyday. After sacrificing the mice, which had been
injected for three, six, nine, twelve. fifteen and eigh-
teen successive days, respectively, tissue slices were
cut from the liver and kidney in approximately 2 mm:
thicknesses, and fixed in Carnoy’s fluid for three:
hours, and then paraffin sections were made 5 micron
thick and stained with hematoxylin and eosin. The
mitotic cells of the liver as well as the kidney were
counted for 100 fields on each slide with the help of
43 x objective lens and 10 x oculars, and compared with:
controls.

Results

1) The tissue factors extracted from the plasmas:

of human, calf, guineapig, and human embryo, as

-shown in table, 1, 2, 8, 4, 5and 6, equally inhibited

the growth of both Ehrlich ascites cancer and N-F
sarcome.

The action of this growth-inhibition was more pro-

~ minent by increasing the dosage of the tissue factors
-in comparison with the small dosage.

2) The inhibiting action of animal plasma factors
on tumor growth was stronger than that of the human

. plasma factor,and this inhibition was more significant
. in Ehrlich ascites cancer than in N-F sarcoma.

3) The consecutive injections of human tissue factor
generally inhibited cellular mitosis of the liver and
kidney, with a marked inhibition in the early stages,
but with a tendency to diminish in the inhibition power
following the consecutive injections.

4) The inhibitory action of human plasma factor on
cellular mitosis was more apparent in the liver than
in the kidney.
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