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N-methyl-N'-nitrosoguanidine (MNNG) HG#FFR 7 v F KBEIC
BTFAHAAM A2 75 5 4 v E2 DR

SRKFEFEIPEE BB CEFE | BRRREED
A o\ #'
(P 4 2113 18 %A

KEERAENEE e A& Y5 v, v E2 L ORRBEGREYRIT S B#C T, N-methly-N'-nitro-N-nitrosoguanidine
(MNNG) EBERT v F KBS R\, PElTr2A2 7574 v B2 #EMOCHIET L LbIC, TrAK T TV
5 VARHERTHEA v K A4y vREC I DEERERS IVARK v 22 75 v 5 4 v E2 OFLEREL, 7=
AR TS VF 4 vEKIBEEL OBFGYRI L. EREMNLY 4 A& - REEK T » P 2V, MNNG i3 Img/ml % 1mg/
ml o BRSO EBACES L, MNNG B & L. 28 b EBREWE L 90.005% 1 v F £ 4> v inERGEE 52
724 D% Indo-MNNG & L, WEHCE VTS, 10, 20, 4B BT A BERERK IVEBRNOWNRAK S rA 2 /"7 V7 4
v E2 REEMC At BERERYLLE, 2V e - ABTRUThOBC R TLEHORERLZLNRILY o DK
LT, MNNG BECIRiElBe#205843.8%, 40881 . 8% W KB EBORAEN A LR, —J Indo-MNNG B Tk B#208
5.3%, A03827.8% L TEEE  MNNG B L TESORERENERCERTH - (P<0.01). FAGBCETH—Edic
h DIEERAEEE Y 2 Th MNNG B2, 18fEi% LT, Indo MNNG B Ti20.50M8 & BRI Tah - 7o (p<0.01). KEBHME
DT RRESTYT 4 YOERIET A AL T o 2 AR TR o fott, FBEXBRRC BT BT 22275V F 4~
E2 BAane, avho—ARTIR5823.9 (pg/me total protein), 10§827.8, 20i@33.2, A0H34.8TH -~ DR LT,
MNNG BHZ 31 B EERO RN T 2 2 &% 75 v F 4 v E2 812 53844.7, 105843.1, 200870.1, 403879.7 & WERAIC FME D
AN GERE (558, 108) T YRR S22 75 vF 4 v E2 AEBCHENT 3 EARA bR (P<0.05). —f
Indo-MNNG BT 5 3822.0, 103829.0, 20i843.1, 403840.6& MNNG B L THEBRETL (p<0.05), =¥ b m—LJ¥
LIBIER U R L. X h MNNG HBHRT » F KBRFCRS LT, ARKES v 2275 v 54 v E2 BHI DA
EEEL, FOLBMERTHEAA v FAF VR BETHIETEMED & EDIRBERYFRCMBI LI L LA

RTexz225 54w B2 BABBRECEEE L e~ 2 - L LTE ZEMARBEIR.

Key words MNNG-induced colonic cancer, carcinogenesis, prostaglandin E2, indomethacin
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F o4 BRI ER I AT, MBI CTAR, AR E
h, FOERERET AL LS. BETRARIFT VT,
v A DBRESCEETSZ L vhh, hThLREER
BB, BRI E &EOMICHELHEAEND D I ENHESh
TOB"™, KBECR W NAE TR AR 7T VT 4 v E2
ERBEDOHENBEIN, TrARIT VT 4 VORHAT
BHAVERFYVOREZL D FOREHAEEhD L bW
bhTwa",

— bR E A 5 RBRNABORRIC L 5T, FHEaE
B, K 2BMI s bR TW2Y. # 1 BE
1%, N-methyl-N'-nitro-N-nitrosoguanidine (MNNG) %D FZ#
WIdf=ve—yag VORBTHD, H2BHBIVLVHPEHE
BrrE—-2—ib rEe—rg VOFERT, ZOTRE—

2 — DREERBIZ X > TREHIRITHLEERTWS, 2O
BE—a VOBBTTRAR IS VT 4 vERIBRIERLS
RABZLLD, FOREIRITrAR TS VT 4 vINEER
HHRFO—BEE-TVDH I ENEREINDE. ZDTrARS
SyF4svhTerE—Y 3 VORBIZEEELTWS D
W, FOEBIBEFTHEDA v F A4 VL k- CREBE
BHEIhB I LEkD. B, <V AORFET VBT,
12-dimethylbenzantheracene ¥ X U8 12-0-tetradecanoylphorb-
ol-13-acetate (TPA) MBI X » TH U B ZEEEORAER, 1
VEAG Y VR I STERBCABI AL ENREIATW
A,

2 = CAEFRLE ik, 19714E Narisawa 5012 X - THEY &
hiz, e VRBEEEL LS » P KIBRYBRT H{L¥ERE
B MNNG v, BEBRBER S eA275v5F 4 v E2E
DRELEREIC RIS EEbA Vv F Ay vREZ LS
HERM S = 2% 75 vF 1 v E2 BOELE X OBEBRERY

Abbreviations: MNNG, N-methyl-N'-nitro-N-nitrosoguanidine; ODC, ornithine decarboxylase; TPA,

12-0-tetradecanoylphorbol-13-acetate



988 £
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1. SREMEEESSR

FEREIMNT, 4 V.= v 2 LVEFEAEHSIOCKEKTHEEIN
7o, TH4%, (FE 200g BiEO Y 4 A% —REMHES v P EHL
fr. KBS CTEESS% T, 1IFMBHOLH T CHEE L.
MNNG (N-methyl-N'-nitro-N-nitrosoguanidine, Aldrich Chemi-
cal Company. Inc. MILWAUKEE. USA) >/ 1 BFfIaTCIEX
R THEIEAKCERL lmg/Iml DBEL L, BEAIELTE
Bl

H1wRTd 5 EREEE LTIREEK Iml/day 2140 H
HBHE Loz v b e — LB, MNNG Img/Iml/day ##H14
B RIER# 5 L7z MNNG 8, MNNG 1mg/1ml/day #14HH
EB#HEL, EHICMNNG #5H X H0.005% 1 v FA4>v
BRSSO ER X 47 Indo-MNNG BO 3 HEHREL
.

TEREBEKE L MNNG 0EBH~OHE ST, 7+ 4
F . —7 65 (ATOM Disposable Multi Purposes Tube, 7 }
AEEREE, ®HR) AV, FOF -7 HIME D Tem FA
LRBTEALL., &R, ERESRMESHE, 108,
20:8, A0 A v F A v ) vARYEBES LB ES
L.

1. #HERE

FHOSy P LOEBRSKRTH LY s BRECHEAEYL
BIirw, TORMEILEHOFHEL S - TRLI.

0. Kip@megs

&BL L5, 10, 20, A0H CEBRRME L KBTR - TH
BRcEENREE LTERIhCOxESE L, SN
IBOHE L e b KR DHEITHE - 7.

V. EERER

BH, BACKVCTERER LT v FLEEEHLR &
L, KBCEE* RO EROEHEREERERL L.

Experimental
groups l ) ) l
Control (——1
MNNG B

Indo-MNNG g

2 5 10 20 40 weeks

Treatment of animals

l Time of sacrifice of animals.
wzzzz  Oral administration of 0.005% indomethacin
] Intracolonic instillation of distilled water

BB  Intracolonic of MNNG
Fig.1. Experimental design.

V. XIBERTOXE25 57 4 D ORERZE
BEELEBRHES, 10, 20, 0BT v Fryv vy y
AREKBCERRE S LBRER L, TA200ENAEY
BOHLA v F2FY v ) vARTHREL, BERERR 2R
FB/L, IHLWHEE lom R EHE PERESBE CTERLE,
DOERENIEBEEEE e x 275 vF 4 vHIIERE T
—80C CTEHRERRE L. A1 v VAV Y VAL, #HH
2 BERETETI, 20mM DEKEET F U Y AKBRICA Vv F A Yy
v (SIGMA Chemical Company, ‘St‘ Louis, USA) #0.00IM
BEL, ARE L OR AV,

EHRE L EBL IS R & 2 o — (Polytron, Kinematic-
a #, Luzern, Switzerland) Z FH\TC 0.5M V v BRZE %
(pH6.8) % &L95% =% 7 —A 2ml TKRKEAFRHRELSF~FL
7o OO EEE (3000EEE, 30%), B IHIBY =g
A 2ml whnz, 200 MRS 5 Lic. w0208 EEwT IN 58
% <% pH3.0 & LB T, octadecylsilyl silica SR % it
105 MIRE 5> L, &0t (3000EE, 549 #H it
fo. FOWEBYEIEY =& —, Alil=—FLICTRES,
Bilgk s Zisy, BE=F A THitH L. LI Dy 1 8BH 3
AEPWTHBR v A2 7S v vOgEZEE. BB
FOFA AT wEAF 9 PRIDBI ot ¥, FrA
275 UF 4 R OB, 5% =& ) - THRESEK—PL
Bz bhicBERCT, v =) BRI IABEACERT
W, BN T e A2 75 vF 4, vE2ERER lmg B h DfE
ELTHEHLE.

V. ¥EremtgEiE

BOROBREIL x2 MEY, THEOBE L Student © t 4
MEACTT, b XRMOBEREL L > THRE LK.

B %

1.4 =

MNNG #5085 & v 40EO L B CHBHTHEOHBILE
BhERALAT, Floav e — A BOKEHRB L HETA
bhlehoic. (K2)

0. KiplEEHRER
avbe—ABICR TR, 538, 1008, 208, 400 & ER
B A P IREC B O R A D hish - T
MNNG Bz s\ Tix, 5870 LIOGETIXAIRAICES ©
et A B o hody, 2058 CiR320LAR 14T (43.89%), 40 TIX
33PCrh2TPL (81.8%) & AFRIEM KB BB DORAE Y hic. —
7 Indo-MNNG Be 81 2BEORERELHD L, 5 HE IV
103742 0 %, 2038 TIZ190ErR 1 P8 (5.3%), 403E TIx18FLr5
PE (27.8%) &, MNNG Bio s L2008, 40\ CEEFRE
ErFECIEI I (p<0.01) (FEL, 2).

. EEREEK

MNNG BToEERAEMET2008 T20ME, 1EH% n0.63
+83H, A0ETTE, 1WEH7h2. 181 ATETH 5. —F
Indo-MNNG B Ti2208T 1 {8, 1PEDH7H0.050.02F, 40
BT oM, 1PEH%H0.50+0.92MF& & e MNNG #cttL
T, EERABEEAERCEA LT (&3, 4).
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MNNG # & Indo-MNNG # & ORI A bR iadh T,
V. BERER S ERPHRE
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Fig. 2. Effect of the administration of MNNG and MNNG
plus indomethacin on the body weight at experimental
animals. The body weight of indivisual animals of each
experimental group was measured at a 5-week interval
after the final colonic administration of drugs. No
significant difference of animals in the body weight was
observed among control groups, MNNGgroups, and
Indo-MNNG groups.
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BERERLATH MNNG B CIiX20 320100
(31.3%), 40i@33VErf240C (72.7%) TH e DIT LT,
Indo-MNNG BETiZ20:819PEr 1 VL (5.3%), 403818Wrph 4 VU
(22.2%) LEBIERTH - (F1, 2). TToMAB¥EDN
Bt RZT_Thicn LESLIRE CTRBERICEIIZR DRith -
o (3, 4).

¥, FRBHEOMKENRE CILL b iiEMioR
BEIZg LA EADNT 3 BHEICABRFENLEIALR ) -
fo. ¥ 51, Indo-MNNG o FHIRC b BEBSOELE R
Bbieh oo,

VI. XBBIERAR T 0224555 4 - E2 BOFE(L

FFHCBITIERNEAR T r 2 2 75 5 4 v E2 BORIEH
e HmhThbE, 2V r—APETIE53E23.9+13.2pe/ %
B mg, 10:827.8+11.8, 205833.2+£27.2, 40:834.8+12.7&
e bRt MTAFERANALRT, ZhiidL
MNNG BT 53844, 7+£26.2, 10;843.1+14.9, 203870.1+
23.4, 40T79.7+54.1 LR 2 KIBREA T r R 2 7S vV F 4
v E2 BEoBmAASh, sv e —BRcl LT MNNG #

Table 1. Colonic tumor incidence in MNNG group and Indo-MNNG group (20

weeks after instillation of MNNG)

G No. of No. of rats with No. of rats with
roup rats neoplasms (%) carcinomas (%)
MNNG 32 14 (43.8) ]* 10 (31.3) ]*
Indo-MNNG 19 1(5.3 1(5.3)
* P<0.01

Table 2. Colonic tumor incidence in MNNG group and Indo-MNNG group (40

weeks after instillation of MNNG)

G No. of No. of rats with No. of rats with
roup rats neoplams (%) carcinomas (%)
MNNG 33 27 (81.8) ]* 24 (72.7) ]*
Indo-MNNG 18 4 (22.2)

* P<0.01

Table 3. Number of tumors in MNNG group and Indo-MNNG group (20 weeks

after instillation of MNNG)

G No. of No. of neoplasms
roup rats neoplasms in a rat
MNNG 32 0.8340.83° :}
Indo-MNNG 19 0.05+0.02

® meanzS. D.
* P<0.01

Table 4. Number of tumors in MNNG group and Indo-MNNG group (40 weeks

after instillation of MNNG)

Grou No. of No. of neoplasms
P rats neoplasms in a rat
MNNG 33 2.18+1.47°
Indo-MNNG 18 0.504+0.92
® mean+S. D.

* P<0.01
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BEERETHHREEL (58 I XBROWREME S = A2 S
5 v, v E2 BAMML, WThOBCRLThERELEME
R LI (p<0.05). ¥7z, MNNG Bk THBEH 7= A 2
75w, v E2 BRBEEREY RH20ETIIGBKELTH
BicHing R L (p<0.05).

OKBROWEE S A2 75 vF 4 v E2 BEOBEIN,
LY FAFY vEROGSTHZ LRI VAR (p<0.05) M
% 5h, Indo-MNNG HTOHAK ST rR 275 v5F 4 VE2 B
VT 53822.0+10.1, 103829.0+14.6, 20)843.1+26.5, 408
40.6%25.32 3 v t m —AFELE B B CIZBER I OME R R
Lk (&5, 6, 7, 8).
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EE, AR BWTKBERORERE ENToHAC S
b, TOFEEE L TREFBOEKILIZ & 5 IR HEE DA
FRHEA TV 32, Wynder™ X BHHRRIF B ED MM & X
BEREREINCHBERADNAE LB L. ZDfE
BHIEIRE ORING, —RIBHBOEBRERXRL, ThIBA
MEOF BRI L W ZRBHBCERI N DN, ZOTKE
HEBAKBERECRENCIFR IR LA T2, BHER
EXBREBCHETIERMWELSH AN, FUI® X
MNNG FRAMBRRIC 38\ TR B IC R MEIT B 23 3658 D (R

Fig.3. Low-power view of a MNNG-induced colonic
carcinoma. The microscopic appearance indicate carcino-
ma of a elevated type. (HE stain, X40)

Table 5. The PGE, levels of the colonic mucosa in
control, MNNG, and Indo-MNNG group (5 weeks after
instillation of MNNG)

Group No. of Prostaglandin E, )
rats (pg/mg total protein)
Control 10 23.9%13.2 ]**
MNNG 8 44.7£26.2
Indo-MNNG 7 2.0t10.1 J**

The figures are expressed as mean*S. D.
** P<0.05

Table 8. The PGE; levels of the colonic mucosa in
control, MNNG, and Indo-MNNG group (10 weeks
after instillation of MNNG)

G No. of Prostaglandin E,
roup rats (pg/mg total protein)
Control 10 27.8+11.8 ]**
MNNG 8 43.1+14.9 :]**
Indo-MNNG 7 29.0£14.6 -

The figures are expressed as mean+S. D.
» P<0.05

HERTELCEETHDIILERTEHRL. 2oL 5CHEXR
ERATEET A NRERT L UTIRTEER L O BRang
ENEEH IR T3,
—HEMBEAREDO T e AR VS VT 4 VEELATHI L
ALBRS? XHEFOTRRAXIS VT 4 VIIEBREAD
RERFELC, BEOHME I VEBLICAKE{BEETS
ZELRHMEINTETLE™, KBBEEWTh, Frrzy
SUF 4 viehThLTRAR S5 VT 4 v E2 BEEABI 8
FHRERTFLE LCEELBEERL, BERECKECHEE
LTW2ZENEHIN-05H5. 197446 Jaffe 52 X KBE
BEMEI AT RA2 75 v 4 vERERMRL D EEEL,
FOTRARTSVF 4 IEEMROMBICEE @E LR
FTLEEHRE L. vV ADEEREERC BT, RBRE
K+ THh % 12-0-tetradecanoyl-phorbol-13-acetate 237 = & #
TS5VUF 4 VOESAERFEL, TOTFRARITS VT 4 v
ornithine decarboxylase (ODC) {EMDOFHICEE i REIXHEHE L
TWAEREINRTVWS", ODC MBI HAEINBERY T

Fig. 4. Histlogy of MNNG-induced colonic carcinoma.
Histological appearance shows a well differentiated

adenocarcinoma. (HE stain, x400)

Table 7. The PGE; levels of the colonic mucosa in
control, MNNG, and Indo-MNNG group (20 weeks
after instillation of MNNG)

No. of Prostaglandin E,
Group rats (pg/mg total protein)
Control 10 33.2£27.2 ]**
MNNG 10 70.1x23.4 j
Indo-MNNG 9 43.1£26.5

The figures are expressed as mean=+S. D.
** P<0.05

Table8. The PGE, levels of the colonic mucosa in
control, MNNG, and Indo-MNNG group (40 weeks
after instillation of MNNG)

G No. of Prostaglandin E,
roup rats (pg/mg total protein)
Control 9 34.8£12.7 ]**
MNNG 8 79.9454.1 ]**
Indo-MNNG 10 40.64+25.3

The figures. are expressed as mean=S. D.
= P<0.05
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IVvOERICEETAIBERTH VY, ThIXREDO = x—
va VIBCELTHEML, TOERITTENRE T rEt—v 3 v
OELIEHEELZLRTWD
LIATTRAR IS VT 4 v E2 BRCREEN Y
FEEIS BA D © &S (in vitro) RV TIXPIREYE, 4R%
FeAL Y5 VF 4 v B2 BNEREOMEYIAETDLO®ED
AbhBY, ThiiFeAR& S5 vF 4 v E AIREROT S
==y 75— ERERLL, MEAN cAMP BRHEET A
LI EBEERTWASY, L Lo £44K (in vivo) TIREE
glansexz2 505, v E2 ¥EETAZLCIHWEED
REEYETIE, BOOMEX{RETILVbATVS. %
ORBICMTAE TR R 7T vF 4 v B2 OFERELTXY v
7 4+ B A VHYWHEWER, 7 vy v — THIRREMNILER R X
U NK EHOME EARE IR TWB™Y, ARKET e A%
s vy 4 vokE T, BEO NK EHoE T ODC &k
PET D E VbR TWAYR, —HTIRA v F A4 VOGS
KCHRFEEOEE R, ODC iFHED EHILARE TR T 57
PEXOHRBET A& 55 w5 4 v E2 12 ODC % fon
HHEELEDC, BEESICHENCEENHET I LKL
h, KBEREDTrE—2—LLTHVTVWEEELLN
5, ¥R RAR27IVF v B2 NEFEFAYETLS
ENLbh, BENEFEYRET S LT Lh, EEHEEN
bELINTVWEEWAIRELRALNTLEY. DEHhT A
275V, v B2 BEEREDO S m -4 - L LTHEDR
P BEELRHYRT LA EBEN .

> T4E, MNNG F&5 » F KBEICRWT, KBRHE
WOFeR2275vF 4 v B2 w BRCiigTso sty
KBEREL T o A2 75 vF 4 v E2 LOBGRERE L.
AV b e RTINS E ESCARNET R A2 7T YT v
E2 BAe0lind aEECH -7, £ LT, MNNG HTik=
Ve — AR L T ThORBIC BT b KBEER T =
A2 VS vF 4 v E2 BhSE ADNE. B REEEOR
AEDHBRIEGE, 10BORIC R WTT TICHEN.E T » 2 &
75vs 4 v E2 OHBELRENNEBRIEANCRD LR,
MNNG O 3@E8%12 DNA EIETHZ L X3 A2 F ik
HOERRERE, HBUMEe ALY, Fhrr—AC® DNA &£
VAT -l EOEIIMEAEREAL, =t =T 32tk
D ELDRERF|ERBITDE LR T WS, B 57
MNNG B sz L h, 2 — SEBCTUCBHAA, 108 H L
wEEMRE N AR SR, 208 TIRECEAE U TRD L
ELTWA. D%, ¥REHAREAE LTIV MNNG &
BERIGETHRE S r A 2275 w5 4 v E2 OMiAAbR
Il Ih, BBCEIDELKBRE LY T rRREIFT VT4 v
E2 pEA IR L DTk, ERECRVTT T
KARBYBERNOTr AR 75 vF 4 v E2 BMENT 52 L %EE
HT5L0THD. i, JELE cyclooxygenase fEM: %[
ELTTFrRE 75T 4 v E2OEEEAETSA v A+
YURBETAILILI ST, AR S v AR ST VT 4 v
E2 B2 MNNG B lE LTHBRETL, v e —ABER
LB 5 ISBRERINOE L 7 » 7. BEEFEERX MNNG BT
205843.8%, 403881.8% TH - DR LT, 1V FAH YV
5 LB TII& 45.3%, 21.8% LT DEHEERILER
WETLE., ¥EEEREYA T v P24y vEETX
b, BEREBROERLMBLBBZD LN, ThiX, TrA

2755, v E2 WKBRE Borre—s - L LTER
TEETRLTWAZEETRTHLDOTHD, Tl v P2
BV FOTeE—v g VORBYENMTAZLZ LD, &
BEMH LIS EBRLTWS.

Waddell 5™ 1%, Rt KBREEMIZ, 1 v Fayv vk
[@ U indol BEFERIEAR T » 4 FHAIEH sulindac & R IHRIFAR
BELIEDS, EROBREMEFY - IABEELEFLFLOA
Y- FOREREDIES ST ERBRE LTS, KBRED
RKBEBOMBRETHIAEIILABPRTVBIETHD, -
T sulindac 2V LDELYERBIBOKBRORBEY
FEAT AN DD LV HEREND. SREIDORBORBERIT
D Waddell bORERZRFTH2H0LBbhs. Z0L5K
1V P A4y vORBEMEITER L UTET LcfBEOR
1E{k, ODC EH:0MEs X O mEFERTFOME7: £ E L
BRhA. ERIUTS®E5 » b azoxymethane FH KIBEB
BOWTHRE S e 2275 vF 4 v E2 BSXRME UL
DRFGEETE &AL, BENELRET 228, TOREDR
FA v Ay vORBHRSCI hIHEIIhiEL, 1V F2
+v vy RKBBEEC T 5 BB RE LTEATHE LR
HWELTWD., La L Tanaka %k~ v A F TBHEKBRE
FFVCRNT, 4V F 2y VB ES RO BB
I Uehd, AT Lot LA BEEMREFAL R L
LHELTWAD. ¥ hEES™ IR — ST % BRA Lo
OB LT, 17 FA+ Y vORRIIPIGERST
Wh., ZDIBA VN Ay vy i Uk EE R
I oARELT, EFEACHTIEENLEELELD
R, FOBRBAOIEBICIMATEMEALI L LEDbR
7o

% ®

MNNG EBE#E5IZ LD 5 » VICKBREHRE LB X
BRENT e R 2S5 vF 4 v B2 BRWIELL. 1, Fn
ARTS VT 4 VERIBERATHE L v ATy v EREOES
LEBERARS IUVRKE T e 2275 vF 4 v E2 BOFIL
R L.

1. MNNG #£% & 08 Indo-MNNG BEOhEHB I = v b
p— L PRC L TERBED SR o7,

2, avie—ARCEWTHEBEORETALRI -
A%, MNNG BEDEE DR LRI L OB RIZ200HT43.8%,
31.3%, 40T81.8%, T2.7% CH 7. —Ji Indo-MNNG B
BT BEER L ORI, 208 T5.3%, 5.3%, 40T
27.8%, 22.2% & $1z, MNNG B b L2038, 408ICsVTH
BICERT, 1V F A4y Vi X bEEREOMEINED LR
1.

3. BOMEBBEO - hOREBERYARD L,
MNNG BECI320380.6308, 402, 18 TH - DEH LT,
Indo-MNNG BECi220380. 058, 40:80.50f & & HICHRICH
AU,

4. BEORRMER X CEEIIC XFEFRICERA LR
Mmool

5. BRI ARBRENEE T R AL S F VT a4V
E2 Bix= v b m— BT 538 23.9pg/FEAmg, 100H27.8, 20
J833.2, 40i834.8TH - D LT, MNNG BTk 58
44.7, 103843.1, 203870.1, 40B79.7L WThOBREWTH
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EHEHEM LT\, —7F Indo-MNNG BETI220#822.1, 108
29.0, 203843.1, 403840.6& MNNG B L THECKEBH
BEHTrAL YT w54 v E2 BOB TRELRIC.

X hHEME TRz 75 vF 4 v E2 RKBREDFH
wrerE—g—k LTELBEEL, 4V FAH Y vORERIN
B 7exx 5wy, v E2 offlE A L CERREMTIC
ERT3ELELLRD.

& fad

BERbHICES, KAEREL2 MY HRE LB - BT
MEHBCELT A BEYESET. T, KBEDE, BT
PO BHERKEE—ARILUOAXSEE B L ET L LT,
ARRCHB IV EE W REREMCREEORBERLET.

A% T OEEIL The 8th International Society of University Colon
and Rectum Surgeons (1890, Gratz) 3 X O'O1E H A/ B E LB
(1981, W) HL-THELLA.

X 28

1) Verma, A. K., Ashendl, C. L. & Boutwell, R. K.:

Inhibition by prostsgrandin synthesis inhibitor of the
induction of epidermal ornithine decarboxylase activity, the
accumulation of prostaglandins, and tumor promotion caused
by 12-0-tetradecanoylphorbol-13-acetate. Cancer Res., 40,

308-315 (1980).

2) Thomas, D. R., Philpott, G. W. & Jaffe, B. M.: the
relationship between concentration of prostaglandin E and
rate of cell replication. Exp. Cell Res., 84, 40-46 (1974).

3) Santoro, M. G., Philpott, G. W. & Jaffe, B. M.:

Inhibition of tumor growth in vivo and in vitro by prostagra-
ndin E. Nature, 263, 777-779 (1976).

4) Fulton, A. M. & Heppner, G. H.: Relationships of
prostaglandin E and natural killer sensitivity to metastatic
potential in murine mammary adenocarcinomas. Cancer
Res., 45, 4479-4484 (1985).

5) Kudo, T., Narisawa, T. & Abo, S.: Anyitumor
activity of indomethacin on methylazoxymethanol-induced
large bowel tumors in rats. Jpn. J. Cancer Res., 71, 503-511
(1978).

6) Narisawa, T., Sato, M., Tani, M., Takahashi, T.,
Kudo, T. & Goto, A.: Inhibition of development of
methylnitrosoureainduced rat colon tumors by indomethacin
treatment. Cancer Res., 41, 1954-1957 (1981).

7) Pollard, M. & Luckert, P. H.: Effect of indomethacin
on intestinal tumors induced in rats by the acetate derivative
of dimethylnitrosaurine. Science, 24, 558-559 (1981).

8) Miller, E. C. & Miller, J. A.: Mechanism of chemical
carcinogenesis. Cancer, 47, 1055-1064 (1981).

9) Sugimura, T.: Mutagens, carcinogens and tumor
promotes In our daily food. Cancer, 49, 1970-1984 (1982).

10) Narisawa, T., Sato, T., Hayvakawa, M., Sakuma, A.
& Nakano, H.: Carcinoma of the colon and rectum of the
rats by rectal infusion of N-methyl-N’-nitro-N-nitrosoguanidine.
GANN, 62, 231-234 (1971).

1) FNEX: 5o b B prostaglandin E2 1B 5 BF5e
(13 —WEEOHILLIAT v 1 FREFEANIC & 2EBC

DT, H#¥ak, 77, 1052-1059 (1980).

12) XKIBEWRESR: BR - REXBERECHO, B3R
33-66F, &HKR, ®H. 1983.

13) Haenszel, W., Berg, J. W., Segi, M., Kurihara, M.
& Locke, F. B.: Large-bowel cancer in Hawaiian Japanese.
]. Natl. Cancer Inst., 51, 1765-1779 (1973).

14) Graham, S., Dayal, H., Swanson, B. A., Mittelman,
A. & Willkinson, G.: Diet in the epidermiology of cancer
of the colon and rectum. J. Natl. Cancer Inst., 61, 709-714
(1978).

15) Reddy, B. S., Hedges, A. R., Laakso, K. & Wynder,
E. L.: Metabolic epidermiology of large bowel cancer.
Cancer, 42, 2832-2838 (1978).

16) Miller, A. B., Howe, G. R., Jain, M., Craib, K. J.
P. & Harrison, L.: Food items and food groups as risk
factors in a case-control study of diet and colo-rectal cancer.
Int. J. Cancer, 32, 155-161 (1983).

17) Wynder, E. L.: The epidermiology of large bowel
cancer. Cancer Res., 35, 3388-3394 (1975).

18)  Fiush—: KR EMECRE T RO ET
ZERMPR. TEESE, 91, 452472 (1982).

19) Bennett, A., Tacca, M. D., Stamford, I. F. & Zebro,
T.: Prostaglandins from tumours of human large bowel. Br.
J. Cancer, 35, 881-884 (1977).

20) Rolland, P. H., Martin, P. M., Jacoqemier, J.,
Rolland, A. M. & Toga, M.: Prostagrandin in human
breast cancer: evidence suggesting that an elevated
prostaglandin production is a marker of high metastatic
potential for neoplastic cells. J. Natl. Cancer Inst., 64,
1061-1070 (1980).

21) Young, M. R. & Knie, S.: Prostaglandin E production
by Lewis lung carcinoma: mechanism for tumor establish-
ment in vivo. J. Natl. Cancer Inst., 72, 919-922 (1984).

22) Mahan, M., Meunier, J., Newby, M. & Young, M.
R.: Prostaglandin E2 production by EL4 leukemia cells from
C57BL/6 mice : mechanism for tumor dissemination. J. Natl.
Cancer Inst., 74, 191-185 (1985).

23) Jaffe, B. M., Parker, C. W. & Philpott, G. W.:
Immunochemical measurement of prostaglandin or prostagla-
ndin-like activity from normal and neoplastic cultured tissue.
Surg. Forum, 22, 90-92 (1971).

24) Pegg, A. E. & McCann, P. P.: Polyamine metabolism
and function. Am. J. Physiol., 243, 212-221 (1982).

25) Claesson, H. E., Lindgren, j. A. & *Hammarstrom,
S.: Endogenou sprostaglandin E2 production inhibits
proliferation of polyoma virus-transformed 3T3 cells:
correlation with cellular levels of cyclic AMP. Adv. Prostag-
landin Thromboxane Leukotriene Res., 6, 541-545 (1980).
26) Gordon, D., Bray, M. A. & Mprley, J. M.: Control
of lymphokine secretion by prostaglandins. Nature, 262,
401-402 (1976).

27) Fischer, A., Durandy, A. & Grischellic, C.: Role of
prostaglandin E2 in the induction of nonspecific T lymphoc-
yte suppressor activity. J. Immunol., 126, 1452-1455 (1981).




KERBCBIT B rA2 S VS 4 v E2 993

28) Brunda, M. J., Herberman, R. B. & Holden, H. T.:
Inhibition of murine natural killer cell activity by prostagla-
ndins. J. Immunol., 124, 2682-2687 (1980).

29) Graci, E., Mastino, A., Jezzi, T., Riccardi, C. &
Favalli, C.: Effect of in vivo administration of prostagland-
ins and in terferon on natural killer activity and on B-16
melanoma growth in mice. Cell Immunol., 106, 43-52 (1987).
30) Narisawa, T., Takahashi, M., Miwa, M., Fukaura,
Y. & Wakizawa, A.: Involvement of prostaglandin E2 in
bile acidcaused promotion of colon carcinogenesis and
antipromotion by cyclooxygenase inhibitor indomethacin. Jpn.
]. Cancer Res., 78, 791-798 (1987).

31) Form, D. M. & Auerbach, R.: PGE2 and angiogene-
sis. Proc. Soc. Exp. Biol, Med., 172, 214-218 (1983).

33) BRI B, EEETH. BSE—, EIBRE: KBokR
YR L KIBME. 5, 27, 571-576 (1883).

34) Waddell, W. R. & Loughrey, R. W.: Sulindac for
polyposis of the colon. J. Surg. Oncol., 24, 83-87 (1983).

35) LT M, AREAR, BEMX: 7ot azoxymethane 3
RERKBBEERRA R L OEEICH T4V FAZ YR LT
rrRzrsvyov B2 EEBRSOFHE. AHEEE, 86,

1438-1447 (1989).

36) Tanaka, Y., Tanaka, T. & Ishitsuka, H.: Antitumor
activity of indomethacin in mice bearing advanced colon 26
carcinoma comoared with early transplant. Cancer Res., 49,

5935-5939 (1989).

3) Ml H: TRA2I5VE, VARMERA Y F Ay
¥V LB KIBEERRORRMTIE. KHES¥HE, 9, 455-467

32) EHMEE A B=levr7ovvick AERES (1983).
WS, BOEK, 16, 503-512 (1970).

Colonic Prostaglandin E, in Carcinogenesis in Rats by N-Methyl-N'-Nitrosoguanidine Tetsuya Ishida,
Department of Surgery (I ), School of Medicine, Kanazawa University, Kanazawa 920—1J. Juzen Med Soc., 101, 987 —993
(1992)

Key words MNNG-induced colonic cancer, carcinogenesis, prostaglandin E2, indomethacin
Abstract

The effects of prostaglandin E2 and indomethacin on carcinogenesis were examined in male Wister rats. Rats of the
MNNG group were given 1ml of 0.1% distilled water solution of MNNG by intrarectal instillation every day for 14 days.
The diet for rats of the Indo-MNNG group was supplemented with 0.005% indomethacin. Rats of the control group were
given only 1ml distilled water via the anus. No tumor was found in the control group. Tumor incidence was 43.8% at 20
weeks and 81.8% at 40 weeks in the MNNG group. Tumor incidence was 5.3% at 20 weeks and 27.8% at 40 weeks in the
Indo-Mnng group. The difference in tumor incidence between these two groups was significant (p<0.01). The number of
tumors in individual animals also decreased in the Indo-MNNG group (mean value 0.50 tumors per rat) compared with the
MNNG group (2.18 tumors per rat). The content of PGE2 in the colonic mucosa in a control group was 23.9 pg/mg total
protein at 5 weeks, 27.8 at 10 weeks, 33.2 at 20 weeks, and 34.8 at 40 weeks. In the MNNG group, the content of PGE2 in
the colonic mucosa (pg/mg protein) was 44.7 at 5 weeks, 43.1 at 10 weeks, 70.1 at 20 weeks, and 79.7 at 40 weeks. Thus,
the levels of intrinsic PGE2 of the noncancerous mucosa was significantly higher in the MNNG group than in the control
group throughout the time period tested. The content of mucosal PGE2 significantly decreased in the Indo-MNNG group
compared with the MNNG group; the mean value for the Indo-MNNG group was 22.0 at 5 weeks, 29.0 at 10 weeks, 43.1 at
20 weeks, and 40.6 at 40 weeks. It was indicated therefore that the PGE2 of colonic mucosa tended to promote development
and proliferation of colonic carcinomas in MNNG-treated rats.



