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Ethylnitrosourea FRIEBFERMEBE E T IVIZEBIT 5
12-O-tetradecanoyl-phorbol-13-acetate D RIEIELER R

R RZEZRNAEAREE (58 . BX E88D

& M 3

CPRTEE 2 H23H A

v ARBMHRBE FNVICB VT _BREREEGR SR
IBXh LR BroRBIBIsREToE—5 —
PHRESATVAY, HEHEEFVicBL TR, BE
F7or—y-0OfFARBEEsh TRV, S,
Ethylnitrosourea (ENU) #BHFRMEE € 7V
ixtd % 12-O-tetradecanoyl phorbol-13-acetate
(TPA) ORB{RESR % in vivo-in vitro assay %
BLU ENU FHRH%D microtumor FAEBE O
O EMAL, £ DR, ENU 2REREL
THEahic 5 v TR OBHEE(CX L T,
TPA »iivw7o®— % —{EH%Z/RL, &5 ENU
BHRBFEREKODO microtumor OFEA KL T,
TPA BEEMHRERTEMASHITE -, BlLEX
0, KRR REEE T BB REER S EIG X
haZEwmREahics,

#

il

<y AR BB E FNVICB VT _BRREER T
BHahTLIR D, BAoRaE > "), BERYFLE
WT, BAORE o e~ —SREShTVS, &8
T b croton triglium & v il & h 72 diterpene
alcohol phorbol ester &, Bb&MN1LFEHRE 7
OEx—4F—-T&HD Y, #FiZ 12-O-teiradecanoyl-
phorbol-13-acetate (TPA) &, ®4 OfificxdL
THRBREMFRAEZRTEELTVWE 2 7, fiih,
EBEEFLcBYTR, BE7oE— 7 —OfFHRE
HEETHEENLTVLAR YL, 4B, Ethylnitrosourea
(ENU) &iamaARmEEe s vicBi3 5 TPA @
RIRENR %, in vivo-in vitro assay % ¥ B &
U ENU &% D microtumor FA B OMMHE &
DR EZ 1o

HEB I UBE
1, In vivo T® ENU M (Fig. 1)

IN VIVO

SD-JCL pregnant rat ( 18th day of gestation )

-

g% N

ENU pulse ( 50 mg/kg B.W., IP )

72 hours

Fetal brain

CQ OQ

cut into small fragments

disperse ( 1000 IU/ml , 30 min.)

pass through a 100 um stainless mesh

Single cell suspension

{1 x 105/m1 )

\

IN
IN VITRQ Preserved in liquid nitrogen

primary culture

Fig. 1 : Method of in vivo-in vitro assay.
FiRISHE® SD-JCL 3 v b+ (CE¥E&E250g)
i, ENU # disodium phosphate buffer, pH6.0
ICIRRBE DI S0ng kg B.W. EiEERICEE LT,
—%, ERISEH® SD-JCL 5 » b DRERERIC,
ENU OBRBEOHE#S LicT » M EMRBEE LT,
BRR~OKITIZ, ENU #5728%c, Rtk
BAmEIcRER L, 0.5mBA Y], Disperse M
B (1000IU,mf, 30min.) O, 100pm R7 ¥V
AAyvaZBLT, WML LT 60m Petri
dish i plating #fT-» TEBRCHE L/, ERI,

key words : Ethlnitrosourea, brain tumor, tumor promoter, neurogenic carcinogenesis, two-

stage carcinogenesis.
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ENU #5FRMEES XU ENU FERS BT
f GHHRED 2#&4LUTo6# b, HERTOE
e BB L, 1), @ULE, 2), 7k v
0.01% V.7V), 3), TPA (0.1ng/ml) JLEE,
4), TPA (1.0ng/ml) KBE 5), TPA (10.0ng,
Sml) BB, BLU6), TPA (50.0ng,/ml) SLEL,
2, HEEER,

¥E#H & L T, Eagle minimum essential
medium 2, 10%H&F4-107E, L-glutamine (398
we/nl), BLXUFHEYE (penicillin G 100I1U/
ml, streptomyecin 100ug,/ml) 2% L 72 growth
medium %MW, 37°C CO:. incubator €T 5%
CO, »95% Air OXETIcHEEELIT- 12, Ml
% confluent WL BEET, 025% b0 7 v il
A 10T » TRMUMERF L 720
3, BT ae— v — 0,

BT E—-4—E LT, TPA AV, FIRE
EH X, TPA 27+ b ¥ THEKE, growth
medium THR L TRBOREHFKRTIHRML 2,
B7t by ORKREER, 0.01% (V/V) KHEEL,
TPA &7+ b Vi, B2ERHL 1z, ELEERE
THRIE3 >0 dish ZHVTERET- 7,

4, In vitro TOREBRIEDOH,

MR DRI B Z AL, NAHZ RS TH
EE2iT-70,

fHRaERE O ZIFHIZ(LI3, JBORREEEERY,
population doubling time %HH L TR L/

WERXLToawo=—-JEKiEE, MacPherson
and Montagnier OH i ¥ KLk, §4b L,
1 X 10°(H o BigkmAZ % 0.3%Noble special agar
2&AE 4nl © growth medium WFEX H,
60-mm Petri dish WO 0.5% WEXR LWCEEL 2,
PIg# 2 B S A S, S0MLI L ofilah S5 2
o=—%2¥Z, plating efficacy 2Bt L7, 4E
Jo0=—¥10ALLT (plating efficacy : 0.01%
DF) oaild, sJo=—EkiEs L EHEL I, E
Bz, 1 >OEBRBICH LT triplicate L TITYW,
i LB RAR B U TR FNAEET - 7o,

MIYIEEE T concanavalin A (Con A) X ¥
B EREOZ LY, Kakizoe 5™ P OF k% HE
FHBRLTIT>720 2% Con A (200 F7zi3 400
teg/ml) &% phosphate buffered saline (pH
7.2) 40¢] i, 4 X10°HOHBEMIEE FilE S ¢,
micromixer 12T, 37°C, 3057 L, BEM
% hemocytometer K TEHEL 7z, S0ELL EofMAa
L ORRAERERE G S HE L, 200{H o BBk
X4 BEEMD percentage FHEE LI, BB, %

(138)

NENOBTOERRIE, §XT triplicate LTFr»
fzo 72, Con A OB EAR a-methyl-D-ma
nnoside (100x 8 /ml) &ML T, Con A %
BEDRERINICEE L TRREtEmMA 12,

In vivo ~Ou[FEME OB Z, FEEBRHE, %,
120, 150, B UFIS0RHOKERE O HigtklE (1
x10 @) %, 10pl ORBRICRESYE, 4HOH
SD-JCL 7 v b OATAAERNICFREAIERE L 7.
BR0E®KIC, 7+ 2ERLARNE L CHEFN
IS HE AL D BB 2 HER L 72,

5, glial fibrillary acidic protein (GFAP) &
LT S-100 ‘I icxtd B GRS,

FEEMA A, % McClean’s paraformaldehyde-
periodinate-lysin # T304 EEEXR, PBS <211
B, T FH GFAP BX U Y+ 5 S-100 HH
itk (Dako Corp., Santa Barbara) %WV T,
peroxidase-antiperoxidase # ' T, GFAP B &
U S-100 EHORBRERI L,

6, In vivo EB,

FIRISHH ® SD-JCL 5 » b 24PLicx LT, ENU
(50mg kg B.W.) %BEHEHNIc#&E5%, LITO6#IC
S, BEMEET-> 1, 1), MUEE, 2), 0.01%
TN MR, 3), TPA (0.1pg/keg) ALBEEE,
4), TPA (1.0pg k) MLEEE, 5), TPA (10.0
wg kg) WUEEEE, BXU6), TPA (B0.0ug ke)
EERE, TPAW, 7€ b THE, fHAfikc
THERIUEE L, 72 b v ORKEBEE, 0.01%
(V/V) Wi Ll, 48, TPA BLUT LY
o5, MERGER, AT, AR20ES
T2 DRSS AT > 12, Z0%, &B4Lo
oOFAEFS v b A&, EEE, 1, 3, 5, 7,10, 12
15, BLU0BHIERL, HHKE 100um D&
FWIH & LT, microtumor OFALHEFHICHK
3t L#. % microtumor O¥EF, EE 1 mll
TOEE% Wechsler FDHE Y icHo Wi,

/R

1, t5&5 o b ISFIHITa O EE R b,

ENU QB s L OdBE oy SO EL
e s &, mEKCHEUOMBEEELRLTHY,
Kk ns kK & < B LB oML i, £ ORHR
WCEE » TR CHIRER A6 T 2/h S S,
Shie (Fig. 2)e CHSHEFMAETR, GFAP
(Fig. 3A) BXLU S100 #A (Fig. 3B) #ti
MEH R AR L, R ERPOBMLELE &
Lifiiic BV TH, GFAP B8XU S-100 i1,



Morphology of primary cultured cells.
Phase contrast, X400,

Fig. 2 .

: Immunohistochemical

Fig. 3 stains of
GFAP (A) and S-100 protein (B) in
the ENU-exposed cells at primary
culture. x400.

ST L 2 HEFE L Tt

BA&0HK, TPA N ENU QBB TR, A
)75 “piled up focus” Z/RLEEDI: (Fig. 4 A
—7 TPA @M ENU UBEBETI, confluent @
RETHBHIP S BAIRRESN &R L TW (Fig. 4B

Morphologies of cultured cells at 30
days after culture. A ; ENU-exposed
cells treated with TPA (1.0 ng./ml).
B ; ENU-exposed cells.

Phase contrast, x400.

Fig. 4 :

& 542, TPA RN ENU MBEBHICE 1 5 “ piled
up focus” DOHBR, HBHEIHBEEIVED SH
1o, 4 ORIOIEEAZ(LESH S &, &I
HHEE&L b, TPA @M ENU QBEEETHRUE DR/
{fb& bipolar LHIEWHIRAREMNED Shihn i
(Fig. 5A)e —%, TPA FEHM ENU BB O
fERE, BROO ALK & B NREEIEORES
T (Fig. 5B)e £/ 7% b YifM ENU
WEBEBYTIE, TPA FEIRM ENU BBt & [GlEk 0 #
RIZEA R L TO/, & SIcHiEEE (ENU JEGED
KBV TIR, TPA BNOFHEIChH b S FIEEN
ZLRED SNILD - 2,

2, HifasgRic B L34 (Fig. 6)

PR #BF D population doubling time &,
HEEITIR, 41.221.1 BfERL, TPA FEim
ENU BB T, 421421 BEEdiHic A &L E
ZRBDUEH o1 (P>0.2)s LOLEAS TPA BRI
ENU MB# T3, B#30HHE X » population
doubling time &, 22.8+2.9 B & 2B {Eg L,

(139)
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Fig.5 : Morpholgies of cultured cells at 90
days after culture. A ; ENU-exposed
cells treated with TPA (1.0 ng./ml).
B ; ENU-exposed cells.

Phase contrast, X400.
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Fig. 6 : Changes of population doubling times

in each experimental group.

O-++O ; control group, @@ ; control
group treated with TPA (1.0 ng./ml),
[J--[J; control group treated with
TPA (50.0 ng/nl), O-0O ; ENU
group, @ —@ ; ENU group treated
with TPA (1.0 ng/ml), O-0; ENU
group treated with TPA (50.0 ng/ml),
BB ; ENU group treated with 0.01
acetone.

Points, mean of 3 replicate cultures ;
bars, standard deviation.

TPA FE&M ENU LEERED 36.2+£3.1 BsRIc L~
EobrREREEZBDA (P<K0.00D, —4, 7 b
Y&M ENU ERE T, TPA JE&M ENU g
Bt TEHERELED UL -1 (P>0.2), 1o
R#TIE, TPA BMoFRHALHST, K% 100
HEL#®% i, MBEERIRHShT, T MM
H ot

3, MK LToao=—-FHEDE(L (Table 1),

Tablel : Changes of colony forming efficacy
in semisolid soft agar medium at

various intervals after culture.

Enpermental Days atter cuhture

group Oday  10days 20days 4Ddays BOdays 120days 150days 180days

0.« oo 13 16
EN onty & ¥ » €00 4o02% 006 xos  x1MI
ENU plus
TPA (0.1ng/al)

0.018 288 9.02 LR 8.8 $.06

OO so0r 209® #200° 20 s56¢  xa)

ENU plus 0.626 0.0% 2.5 $.10 "n.a 9.92 7.8
TPA {1 Ong/al} 20016 $0.00 207 #5.%° *12° et a1

ENU phis oo 00 s 68 852 9.5% N
TPA (10.0ng/at) = 0013 *1.08° *2.35°  21.45° x1mc 24209
ENU phs 007 0090 39 4 7.59 7.5 [BI3
TPA (50.0ng/al} 0000 0.4 £1.58° #2.01° x2.6° x330° x).20°
ENU plus ° ° o 0031 0.0 2 21
acorone 0.011) +0.0059 #0.037 0.2 w0979

a

plating efficacy (%) in semisolid soft agar
was calculated as follows ;

o — No. of colony

X100
No. of plated cells

b

differs from the ENU group at P<0.005.
c

differs from the ENU group at P<{0.005.
d

not significant.

E#408HIZE, TPA JEEM ENU ABEEETQ,
VWEHicoo=—EkiEsE»ORE VDI L T,
TPA (1.0 ng./ml) ¥ ENU E# T3, plating
efficacy &, 2.50x0.72% %R LHfooo=—J
IRRED MR 2B 7o, BERIS0HHIcik, TPA ¥R
M ENU QBB 50T b, 1.8+0.51% ® plating
efficacy &L 72A5, TPA (1.0 ng/ml) &M
ENU EE#D 9.92+:4.15% icl~X2 L{EMERL
TWwi (P<0.05), Fr-MMEETIE, TPA BNOAH
BichbhbodF o= —ERIERED Shilh -1,
4, Con A BREOZ{L (Fig. 7)o

TPA #i0 ENU MBEEE T3, H#30HHEK b,
Con A BHEREMNTUEE LEE® A5, —7, TPA ¥R
M ENU MEEBTI3, Con A BEEfEOEI, 5
BIOHHEEIWEDOhED/I, TO Con A

(140)
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Days after culture
Fig.7 . Changes of percentage of Con A
agglutinability in each experimental
group at various intervals after cul-
ture.
O ; ENU, @ ; ENU group treated with
TPA (1.0 ng/ml), O; ENU group
treated with TPA (50.0 ng/ml) B ;
ENU group treated with 0.019%
acetone. Points, mean of 3 replicate
cultures ; bars,S.D.
BEEHE, 201 g/ m  a-methyl-D-manno

side BINIC & » TR S h, BB, HEH
Tit Con A BEREEIREB Shisth oty
5, In vivo ~Ou[BEEDOE(L (Table 2),

Table 2 : Tumorigenicity of cultured cells in

vivo.

E xperimental Days after culture

L 60days  days  120days  150days 160 days
ENU only 0/8(0)*  0/10(0)  0/9 {0)  1/10(10)  2/10(20)
ENU plus

TPA (1 Ong/at) 2/8(25)  8/10(80)  9/9 (100) 10/10(100) 5/5 (100)
ENU plus

TPA (10.0ng/a8 17802.5)  5/10(50)  7A0(70)  7/10(70)  4/5 (80)
ENU plus

TPA (50.0n9/af) 1/5(20)  6/8 (75  6/10(60)  6/10(60) /5 (100)
ENU plus

acetone (0.01%) 0/6(0) 0/5 (¢)  0/6 {0} 0/10(0) 1/5 (20)

a

No. of rats formed tumor
No. of rats for implantation

Numbers in parenthesis, percentage of
tumorigenicity was calculated as follows ;
9= No. of rats formed tumor

No. of rats for implantation

TPA &M ENU B cid, ER60HHICT T
2 12.5~25.0% oupift+ BB LA0IHLT,
TPA & ENU MBSk, EEISOHHICE »
THHT 10% OaJBEMELEERL DI TELL -
fo T HICEERISOBRH® TPA M ENU R

141

Ti3, 60~100% &EROTUBERERL TV,
B, T yEM ENU LB TR, TPA ¥&HmM
ENU JGEE & WX THBERICHERELED UL -
o

BABHE%ICHEORBRHFRERN T 5 L,
TPA &M ENU QE# <R, PLPEAEETS
macrotumor H5EFRREAAME & ISHEREIICINM L T
Wi (Fig. 8),

Fig.8 : Macrotumor at 30 days after the
implantation of cultured cells of ENU
group treated with TPA (1.0 ng./ml).

TPA ¥ &M ENU EBOoRENFR S TPA &
m ENU MEgte i3, HobLEREBHE, -1,
MM R T’ TPA &M ENU REHETE,
SuilagELRL, AcoMieIzREY—T,
mitosis bBEICEDHSNh (Fig. 9A), —4,
TPA & ENU QBT &bBsMiais
2L, BERHEL, #Ex ORI R pleomor-
phic ThhEREMBEEE{EATVWE (Fig. 9
B)o

6, In vivo Kk,

ENU AE# (groupl) ¥} 3 microtumor
DOHEREZ, £%100BHTEDHON, T M EENU
WEERE (group2) LOMICEREZBED I -1,
—%, TPA & ENU QEF T, microtumor
(Fig. 10) &, A®IASTRLERICHRALEL
(Table, 3), ¥, TPARMME T, ] S>REY
RiR@»shliih-t, KIS, microtumor DO R4
W% A55&E (Table 4), ENU BB T}, sub-
ependymal area (55.6%) & white matter
(44.4%) icRELTVWB DI LT, TPA uE*%:
MABZ&ick->T, cortex i£b& microtumor @
MW Shfz, microtumor OHMBFENREIT
{2 (Table 5). TPA & ENU BB T3, mixed
glioma D7/ T pleomorphous type HEHE%E L
HEDIH~NT (Fig. 11A), ENU QBE#E T,

(141
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isomorphous type D&% BTV (Fig. 11B),

] . = - T el

: Photomicrographs showed the histolo-
gical findings of growing tumors at
30days after the implantation of
cultured cells at 150th day after culture.
A ; ENU group treated with TPA

(1.0ng/ml).
B; ENU group. H&E, X400.

Fig.10 : Microtumor at subependymal area
developed at 3 -week-old treated
with TPA (1.0 ug./kg) after the
initiation with ENU. H&E, %200.

(142)

Table3 :

Incidence of microtumors at an
appropriate time of autopsy treated
with various doses of TPA or
0.01% acetone following the trans-
placental exposure of ENU.

Grow  Tresteest

.
Tise of avtonsr b0 of 1user
L U ERE SR S E LU TSI TR TR ) of 1wsor-

Pom L R RV R R VR VYR ) "

x e R R R R VR VR ) "
LI sctone

g M D VI VA VR VR VIR VIR Y wnd”

TG 1w a/ae)

e

IO bu e

masesenn M

/
masewenn

VAWV e e wi'
D R A R ) '

VAU e e o

* Cumulative incidence of tumors.

a) No. of rats with tumor/ No. of autopsied rats

b) Statistically not singnificant differences versus group 1.

¢) Statistically singnificant differences versus group 1 (P<0.05),
d) Statistically singnificant differences versus group 1 (P<0.05).
e) Statistically singnificant differences versus group 1 (P<0.05).

Table4 :

Location of microtumors.

Cereborve

Growe seberendraal ares white mater cortes Pous Corebellvn
! ol wlo ¢ & !
1 [ 1 [ » [
wen [STI )

) ' 1 t ' .
wrn ey arm

‘. " ' 1 0 '
(0] e [E))

s " l 1 I .
wn (SN an wn

0 n ' 1 ' .
[STI) aLn [{TH)

Table 5 :

Histological findings of microtumors.

Hlaed wiieas

Groee Olindendroniions  Aatrecrioes Incanrrhons Plosaorthenn  Glihianions eentracas  Sariaesifind

' ‘. ' ) 0 0 0 '
e [INTY My E ey

' ) ' ‘ ' . . 0
mn mn W

1 " 1 1 ' . . )
arn wn mn an we

. . 1 3 1 . 0 '
wn ase [ wn aen

s " ' ) ) . 0 '
W wn an mn @n

0 " 3 ' ' 0 . |
o0 [y wn @n “n
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Fig.11 : Photomicrographs showed the histolo-
gical findings of microtumors.
A ; Pleomorphous type of mixed
glioma treated with TPA (1.0 ugkg)
after the initiation with ENU.
B ; Isomorphous type of mixed
glioma treated with ENU alone.
H&E, x400.
E R

FERICET 3 IERMOEBEL(LE L 52 258
ELTHi%? criteria BEIE TV B, f2&Aid,
“piled up focus” OHBHE"Y, KRKLTo3
o= —JERRAE 0, RIIEEE K Con A Icutd Bk
WREDTUEE " ¥, saturation density DA (conta-
cotinhibition @#’AK) '™, plasminogen activator
DFEBJ™, fibronectin DDV "™, &S50} in
vivo ~NOBHIEOEY " SRS TwE, Ch
S5Mi%® criteria DT, REXETOz0=—-
WHEB LT in vivo ~O BRI OHEIRD 2 ot
BEAs, IENHIRA D B AL A B 6 LI T B & i
SHTWB ", Laerum and Rajewsky * i3,
ENU (75 mg/kg) #ERGAREE - #220~9005fIH i, B4
(iR B RICH L TENL Lo B8R ARHLT
WA, EERSH» 5k, “ piled up focus”
IR BA0~1000 HictHBiL, WEK LT =-
ekt BR L, BER100~200H T HicBH s hi &b
NTWB, &5}, HEHN OB I &R2008 H
LB TH 1o LEL TV 5, RADOEBROBES L 1d
FlE Bk D in vivo-in vitro L E B O A,
ENU WM#tics 2EE¥ENL{, plating
efficacy®#ft, B in vivo TOa]BHit D&
RiG, WOOHRERBEIROHETS - 1, —F,
ENU Z#EB0N R - & h I FResmiic et LT
HONCEMED TPA 2EHS ¢ 5L, BERWIC
ALK B OMBEBED S h, A BEYNL

143

“piled up focus” DHBlIR, ENU BRI~
THOBREIcEb S, £ L TKREXKLETDoO
= —JERkEE, ENU LEEIcH~XTHIIOHES I
HBIL, &5iid in vivo ~OH[IEM IR, #9008
BB onlk, LLLOoERE LD, ENU 2HEHEH
ELTHSE NS v PBTRMERO B Lo L
T, TPA ML 7o ®— % —EH2/RL-RRE
A, £7: in vivo EBHD S S S hiC, ENU
FIEMAER microtumor ORAEICK LT, TPA H
HMRENREERT I EBHOMEN - 1,

Bfrg cicEREBiIcd 5 TPA A%
FLIHEREDEL, bfFhiciEEmkEcs v
T, neurite EHk% TPA MHELET 5HE™
&, KGfF=7 by EHMIRO neurite RE % HEX
T 5 MR EN T OfEH% TPA HHHELILETE
BED T ERY, DEBEROREBETVICEL
T, TPA PR 7o E—9-LLTHERATELEVS
Bx oERE, SRONERORARKEE &L AR
BEMIAL T LT, DE20HMELYSBLEE
ZAohd,

&IAT, TPA offHlicL Tk, BETTIKE
FOLYEN « ALFNERRESR L STV B,
HIBIRRIE I 81 B ML O MERMER 2% @ WK
BEEOEM ™, MlEES X MBI B KXY
™, MR -BEH BB EOESTHHEESKD
BB " ™, cell cycle pattern ~DEEY 15 & hi ]
HInTV 3, U0, TPA OFfERBIF I
L COFMLEREIMA TO0ss, A Bk
FlkoEETH by, roEMEERI RO REL
t2L022EEZSNTVS Con A BEEfE"®
TR LRER, TPA R ENULEERE T3, B
LA &1L IOMEBRY GER30HA®) I T
2 Con A BEEREAIEL TW i, T3, ENU
EE & 0BT o SRR BE (B 12 D-gluc
ose 7213 D-mannose X9 % receptor” )i %t
75 TPA OERZREL TE O RKFEVWFETH
%,

Frgid L&, TPA RAEEFMKE X O
=7+ fEEHf O EIEEMET 5L 4 24
LBEDSNEIN P, KeOREFNE{LOFTR
HoEETLLE, TPA HHIOMEEEIIE T 5
EVIHIFTRED IR, X - THIMONMLA{EEEE 3
ERZA LTV AELRMEN 3, 59, ENU %
B S NP, TPA OFENIKK - T,
bipolar BHIREEOHBIEEMEEED I, O
MR O MEFR R, SR to | >ofgEsEL
SNH[RTH SN, —%, ENU BT, i

(143)
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ZLARTEEIORERRIC BV T ARG EE O
FrE, 2% bERHN glioblast ODFTREH > T
7o, ERBHENLAMED in vivo ~OBIEH
BBomREEL 5 &, TPA M ENU MEHT
i3, TPA OEE b o THEIE—IERER
LTWiz, fih, ENU MEE T, BEHEL0%E
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PROMOTING EFFECT OF 12-O-TETRADECANOYL PHORBOL-13-
ACETATE ON THE NEUROGENIC CARCINOGENESIS INITIATED WITH
THE TRANSPLACENTAL EXPOSURE OF N-ETHYL-N-NITROSOUREA.

TAKASHI KOKUNAI
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(Director : Prof. Satoshi Matsumoto)

ABSTRACT

In order to investigate the possibility that the theory of two-stage carcinogenesis can
be applied to neurogenic carcinogenesis, we analysed the promoting effect of 12-O-tetradecanoyl
phorbol-13-acetate (TPA) on the in vitro malignant transformation of fetal rat brain cells
and on the occurrence of neurogenic microtumors exposed in utero to Ethylnitrosourea (ENU).
From the results of cellular morphology, concanavalin A agglutinability, colony forming
efficacy in semisolid soft agar, and tumorigenicity in vivo, malignant transformation of
fetal rat brain cells appeared earlier in the ENU group treated with TPA than in the untreated
ENU group. And the treatment with TPA caused the earlier occurrence of microtumors than the
initiation of ENU alone. On the basis of these observations, it is suggested that TPA

might be effective as a tumor promoter on ENU-induced neurogenic carcinogenesis.
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