The Effect of Fecal Stream on Colon
Carcinogenesis in Rats
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KEBEEEE L EFOREMEE5ET 3 B&T, N-2FV-N=bo.N=pmpyrr=yy
(N-methyl-N"-nitoro-N-nitorosoguanidine, MNNG) SBFRABEIC 14 TEFEN OBE L5172 L
L i, REWHE MNNG ZB#RS5%OERBIM L o O EHEN R 0 Z54bht 7 D% O KIS £ 25
WA B R RIZ TP DWW TRE Lz, EBREMIE Y 4 2 Y—RHEET Y b RRY, BIEHLD 2
em IR T ATALFI 2 R T 2 Z ik > TRE L D RAREABREOERER 2D, ErEFT 71
cL7. &7, MNNG ERRS%, BRI AT 2% UERE—NOBRE S, Bz, MNNG BB
SERICER S N ATIIFI 2 2R B L EROBEBERR D, MNNG 856 0 E5Ef mE o
FERR L, MNNG & 0.25% K% 1 ml % 2 BRTEE (B8 35 mg/Vt) BRI L D EBREL, =
BiBAtE 30 BE IR MHERERL TR LML KBEE O SRN Lk, 2ORE, BE, SESAEXIER

IBHTFO TN TN 78.3%, 58.3%ICH L, EFEMBETIREL16.7%, 11.9% & EFHENIC & 1 IEE,
BEFEERT L L ICHRCET (P<0.001) L7z, MNNG EBH 550 ERLN & EE, SEREEOMN
fRICDL T, EFEEMNCEEL MNNG EB% 1058M £ COERIERETIRIESES & CSE R e =
EEHBRD SN h o708 15 BEEREERCIRE X 35.7% (P<0.025), 28.6% (P<0.01), 20:@EoD
BRI T3 53.3% (P<0.001), 40.0% (P<0.001) &, 15:BU EoERERCEECEML, IR,
ERFFERREOEH S & EERERSEMT 2B LR L. MNNG MRS 5% O EFSEN HE 0%
Bzt S Es s & ORIER AR, ERIEEMINIC L L, MNNG 8% 5 80 B 04 256.0%

(P<0.05), 16.09% (P<0.025) X HBIETL, LSEHRLERIEFRENEROEL & b %V HK
BT U, —RERERS BN ER L T ET T 2 MARRn shknor, HEXD, &
MOFEDSKIBRERER N UIRENARBEZ R L T3 2 ERBE L7, $ KBRS R 1t
FIEYE MNNG 12 & 2 KESkRE 2 544 2 initiation 7% < & & 15 BEUEOBERORBESLETH
D, L, initiation BHD 5 BHEOEHOEELS LD A BB AR N UIBD CEETH S 2 ka8
HILEE Y (VA

Key words colon carcinoma, N-methyl-N’-nitro-N-nitrosoguanidine, fecal
stream

RGBSR RS, W, Hs, AR, BEZ HEOY OWHREFEERTZ LB CEEL S
CRAXDBERIC LD Z OREFEENR LD Z LS 3,
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Abbreviations ; AOM, azoxymethane; DMAB, 3, 2’-dimethyl-4-aminobiphenyl ; DMH, 1,
2-dimethylhydrazine ; MNNG, N -methyl-N’-nitro-N-nitrosoguanidine ; MAM, methyl-azoxy-
methanol acetate.
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EISERYEREICEELEBR ) — 7R £
BEE LW EFEOE, KRBEREEECNL
HEENBEELREEZHE LTS I LEREL TV S,

ZD &5 KIEE r BFEOFETE L OERBERIZOL
T Campbell 52435 v b LTRBIC ATILFI 238
®mL, 7VA * 4% (azoxymethane, AOM) Z
& 2 RBER D S BB LA EFEN T E AR
TREBCEBERERIIET L Ll B,
5y 129 A F L EF 7Y (1,2-dimethyl-
hydrazine, DMH) FHEABREER CHRITREBICIE
B U7z ATALFS:&E S 44 > (R s 2 B RIE T i IEE
FERFES M RETERLEBELTWS. B,
Navarrete 5%, Spjut 594 3,2-Y X F14.7 1/
£ 7 z=—n (3,2-dimethyl-4-aminobiphenyl,
DMAB) SR KBHEER CEIENTERB ICI3E
BiRZpohgdrolel, WTFRLOERTH EE
KEEFEREIZN L co-carcinogenic ZIEFA 2B T % L
WO TWw3,

L2L, IThaDEBRTHY S AOM, DMH,
DMAB O #9812 —5 miT i e KRR fER
T2, KERHIFFCRE s B 2 LE
Ehicgrts L, FO TRBEBRICER T3 205
E BN L EERB CTEEREFEDET 245 Z
LI RO THER L KB AR % FET 5
EERET VL IREVEL,

IO &I RARBRE L EFE L OBRRIIOVTIRES
DEBRFFFRBTRA LN T E 208, KRIZEDOHEREBEMR
FEAREC L& R,

% 2T, 19714 Narisawa &' & o> THEML &
fo, BERBEELE L €T RBHE L OBMERDO
WWkoTE MBEBCEBL:T v P KIBBEFHELL
BA{LEREHEN-AFV-N-=ra.-N.=rav s
7 = ¥ » (N-methyl-N’-nitro-N-nitrosoguanidine,
MNNG) #Fv>, ¥E L KEFHEORRMFEEEHL
7z, Bls, MNNG FRABEIC 5 T ETRHEBHNOA
TRLF R & BRI BT EE ARG 2 EER L, ERER
B MNNGERABBREER IR IZTREEMRET
3Lk biz, MNNG#E5HOKERH T AT OE
B RER SN ATILFORREHLME»
MNNG #FBi&S5HOERIME S & CEREREMO
L2 0BORBEREREEIC A2 5 RE 2 Rz
THhERELLOTHRET S,

HE s L UFE
KREREWIE A Y vy VERERE X UKEKTH

BFahi: THEE, KE200g ROV AT —REHE
Zw MERWE,

EERE 7L TH B ALRIFEER I D Bk
KEOVER FFikid 24 BRI RE, <> v E Y — 0
50 mg/kg OHPERZES & 5 FREY T I FRESE S
Hic# s mm oyIREE Mz BB L2, ZORBEAL D
LITEBES U ck, EEHLD 2cm O
THRBEUIEL 2. YU s 0 LITREB ORIk
X 6-0 (US.PE#) 8k, #8 U1 oMERSE (B
BB THAS) 2HVTREEAEL, FERL 0 ITMEX
BoERENR 2R -7/, —7%, DB ATIIMC
L, 6-0fBR W T —BERES LT 2 skin
level colostomy & L7z (H1).

EZRESNAIIIMOMEGER LEMEIT T, A
TALFS % Hru0 iz FREEREFAR 2w 9 2 cm OYIRAN %
Mz CBEEL, ATIFICHL Tk
BrhHEETZ CRABCKHEOT 7Y — e v 2T
v, i, BEERNCEBEINTHFERILFEN R
B S B L 728, B AZOEHIENS
mm IR L7z, I s OBRIFIC L - THEBER Lz BT
&g OGS & CALFMASE O Ml % 6-0 8%, &t
HMU-U CEEBESFREC L > THzYEL, BEROH
BEE® -7 (K1),

MEEHIMUE LAV oy VERARB LU
AEKREERICE 21208, BETFHOLDERYL 7 +
F 7 A 50 mg MIAEBE A A 1 ml 247tk 3 HEEHE
BEPRziRE L 7.

BB, v OFEERMIZER 25+ 1°C, B 5+
5 %I HERFL 72,

ERFEIX MNNGC B ABBIEERMBE I RIZTE
WENOBEL»RRT 200, BLEIY M+

Fig.1. Design of the experimental model.
Primary skin level colostomy (arrow A) was
performed approximately 2cm distal to the
cecum to produce a defunctionalized colon
(arrow B), and MNNG were instilled via the anus
(arrow C). Closure of the colostomy was perform-
ed with end to end anastomosis (arrow D).
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MNNG FBE, ATIIME®RZ v + +MNNG B
BO2LEERELL.

W T, MNNG BERSHE 5% 0 6 Fi 5 0 2 b o
MNNG FRAMBE D R8T R T HEERERT
% BH9T MNNG BB 5%, $RA0Ic A TALFI %1%
%L, MNNG ZIBE% A TATFH& %A, MNNG &8
% 5 BE A TAIFSSE, 10588 ATIFRE%RE, 15
EE A TATFS SR8, 20 HE A TAIFHERED 5 8%
HELT,

Fio, MNNG BB 5% S8 s he AT
FEHCHAMET 3 2 112 X o T MNNG &8 5%
DEFEN AR O 25 (b b MNNG 3556 A B8 56 4: 18
BRI T RER RT3 10, EREERORLE
BExiEIc, MNNG Bk 5 BRIERERE, 1038
RSN RE, 15 ERSE VL iR, 20 SERS BN 2E,
28 BRIEENEED 6 BEBEL 7 (W2),

FHEYE MNNG 05 5% MNNG (e
HE) B Sy MCEBEST 3 1 EREICELE T
FEAITVERE L, ERLS 417z 0.25% K8 1 ml % 2

Experiment 1
1. Normal + MNING

2. Colostomy + MNNG
Experiment 2

2. Colostomy 5 weeks after MNNG

Colostomy 10 weeks after MWNG
. Colostomy 15 weeks after MNNG

Colostomy 20 weeks after MNNG
periment 3
. Normal + MING

Closure of colostomy 5 weeks

after MNNG

. Closure of colostomy 10 weeks
after MNNG

Closure of colostomy 15 weeks
after MING

Closure of colostomy 20 weeks
after MING
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6. Colostomy immediately after MWNG E

Fig. 2. Experimental design. ¥, period of instillation with MNNG ; [Z53

@ | diversion of the fecal stream.
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1. XBERRELEE
1. EFENC L 28
MNNG SR ABEERAERIERIBERTHTH 2
SENERETIX 60 T 47 IE (78.3%) ERL DN
L, ERENEEThH 3 A TIPSR CiR 2P 7L
(16.7%) LEFREMBTAECET (p<0.001) %
Rtz BonkEEeEE L RECKEL, 2D
SERERET 5 &, BESERRLERD 60 FLh
35 G (58.3%) izxtL, ATRIPHERBETIE 420Eh5
Ve (11.9%) &, EFENIC LD BERERIERC
ET (p<0.001) L7, FkkIZ, PREEFELER b HUE
BED 605 30 (50.0%) L, ATKLFTERE:
T A2EF 2TC (4.8%) &, FEHEMKOATIIFNGE
SECHEEOET (p<0.001) RLE (F1).
2. EmfiEoOLE
MNNG EB&REROEFN & RIBEERERD
BRIz DWW TiE, KBEFRERE MNNG HBER
ATIIFHERBETIZ 49T 6 I (12.2%) 2#RLIOD
L, MNNG #8B% 588 ATIIFHEREETIE 28
Porh 4 UT (14.3%), 10388 ATHIPRERFETIX 30T

th 4 JC (13.3%) & MNNG 8% 10 BRI O EF RS
?uk%ﬁ%%ixumﬁﬁmﬁm NN I 43

—7, MNNG ZiE# 15 B8 A TSR
28 PEeh 10 U (35.7%) & (p<0.025), EiZ, 2038H
ANILATPTEREETI 30EF 16 IE (53.3%) LEER
L (p<0.001), MNNG #ERE% 30 BRERREL
TEEBR 317 3 KIBEBEREFIOAMUT 2 H9%
mL7z.

BEFREXRRFEOEMICH D, MNNG EBER
AIIFIERBEO4OEF 3T (6.1%) HfL,
MNNG 38 % 5 BE A TILFTEREETIZ 28 Bk 2
PE (7.1%), 10EBATIIFHERBETIX 30 EHh 2T

(6.7%) ¥ MNNG EB% 10 BEOEREFTIIE
EFREROMINIRD kb o8, 158 AL
FIERREETI3 28 Urf 8 JT (28.6%) L BEEDHENM (p<
0.01) 5L, 20HBATIIFEREETIE 30 LA 12
T (40.0%) & FEwEHzEMERLZ (p<0.001),

BRMEF ARG FRET, MNNG EBE® A TIIFhE
BRETITAOEFRIE (6.1%) 2RLIZOWIHRL,
MNNG EB% 5 BE A TIPSR TIZ 28 L 2
PE (7.1%), 10BEATITFISEHEETIZ 30 mFP 2k

(6.7%) L 2RI A 5n T, 15 BEATILFNERET

Table 1. Colon tumor incidence in rats instilled with MNNG
Grou No. of  No. (%) of rats No. (%) of rats No. (%) of rats
P rats with tumors  with carcinomas with adenomas

1. Normal+MNNG 60 47(78.3)* 35(58.3) 30(50.0)

2. Colostomy+MNNG 42 7(16.7)444 5(11.9)444 2( 4.8)r44
Colostomy

1. immediately after MNNG 49 6(12.2) 3( 6.1) 3( 6.1)

2. 5 weeks after MNNG 28 4(14.3) 2(7.1) 20 7.1)

3. 10 weeks after MNNG 30 4(13.3) 2( B.7) 2( 6.7)

4. 15 weeks after MNNG 28 10(35.7)% 8(28.6)"™ 4(14.3)

5. 20 weeks after MNNG 30 16(53.3)mm= 12(40.0)=== 6(20.0)

1. Normal+MNNG 60 47(78.3) 35(58.3) 30(50.0)
Clousure of colostomy

2. 5 weeks after MNNG 25 14(56.0)~ 4(16.0)A4 12(48.0)

2. 10 weeks after MNNG 30 10(33.3)A444 3(10.0)444 8(26.7)*

4. 15 weeks after MNNG 35 10(28.5)A444 5(14.3)444 B(17.1)44

5. 20 weeks after MNNG 33 6(18.5)A444 2( B.0)yr4ss 4(12.1)A4

6. Colostomy immediately 49 6(12.2)A444 3( B.1)As44 3( B.1)Asra
after MNNG

*per cent

4p<0.05, 44p<0.0025, 444p<0.005, ““p<0 001 vs. “Normal+MNNG”.

55<0.025, "™p<<0.01, ™™ <0.001 vs.

“Colostomy immediately after MNNG”.




RGeS A ETE I KT+ @R

1328 PEHr 4 U6 (14.3%), 20 :EE A TAIPIEEEET 30
ek 6 U (20.0%) & MNNG yEB& 5% 15 BRI -
OFEFRORFFC L > THRERER LT 2 @R
hotr (F1).

3. FEIENREORE

MNNG FBR5®OEFEN RN £ KBEERE
ORI, ERIGERETH 2 ENBHCBITZK
IEIEE R ALY 60 ILeh 47 T (78.3%) %R L7I-DIZ
#L, MNNG FiE# 5 EMEREREETIZ 25 g
140E (56.0%) LEEICETL (p<0.05), L%, 10
SEREFRERTEETIE 30 KU 10 FE(33.3%), 15 BHME
FRERTEE T 35 Tek 10 VG (28.5%), 20 38 I Bl
HTIZ 33EH 6 T (18.5%), 28 ERIEFEREETIX
49 VEFR 6 T (12.2%) L {EGCERHAMOER I WE
BRAEFRIZERET (p<0.001) ¥3ERERL,

BEFHERIIEMERD 60 Ikt 35 V5 (58.3%) i
MU, 5BEEGEREEETIE 25 Ch 4 1L (16.0%) &,
5 EMOERERIC L > TEEIETL (p<0.025),
DA, 10 EREEFTERTRETIX 30 Tk 37T (10.0%),
15 BFIEFTEWTRE T id 35 IEAR 5 1= (14.3%), 20 M
EFERTEE T 33 ML 2 UL (6.0%), 28 ERIEHEN
BT 4OEPIE (6.1%) & MNNG ER#EE®RS

EECET 2 ERIWTE 639

AR O RGN CIE T U 7o RIS 4 5 13 68 5 S 1R
SERLTHLERRIRD SN » o7,

—F, REXERIENLBHO0K F 30K

(50.09%) =3t L, 5 FMIEREWTEE T 25 B 12T

(48.0%) LERiZAdhad o724, 10 BRIERE
BIEETIZ 30 e 8 T (26.7%) LHEEBEIETL (p<
0.05), 15;BERMEMMERTEECIL 35 L 6 T (17.1%),
20 EHEFEIREETIZ 33 B 4 T (12.1%), 28 58RI
EFENBETIZ O EFR3E (6.1%) &, ERENDE
MeaomBEERL: (#1).

II. EHEER

1. ERENOCRE

BoniEEREBEKIERIEEREETH 2 BLE
FTIR 60T 93(H, 1IEH7zh 1.55 MER LIz
MWL, ERENETHI ATIFSERBETIZ 42EF
1018, 1EH7D 0.24 HEEEDHA (p<0.001) %
LTz, FIEFEEER S BAERO 60 Lh 458, 1
Hizh 0.75 @i L, ALILPREEREETIE 42 Ik
8{8, 1MLb7zn 0.191F, BREESEEE b EALBHOD
60 IEH 48 {8, 1IC&H7z b 0.81HictL, ATATFHE
BT Q2TH2{E, 1EH2D 0.05@FTRY
EFENTR CRAEBERITERCHES Lz (p<0.001)

Table 2. Number of tumors in rat instilled with MNNG
Gro No. of No. (per rat) No. (per rat) No. (per rat)
up rats of tumors of carcinomas of adenomas
1. Normal+MNNG 60 93(1.55+0.17)*  45(0.75£0.10)  48(0.810.13)
2. Colostomy+MNNG 42 10(0.24£0.10)4 8(0.19£0.09%  2(0.05+0.03)*
Colostomy
1. immediately after MNNG 49 7(0.14+0.08) 4(0.08£0.05) 3(0.06+0.04)
2. 5 weeks after MNNG 28 4(0.13+0.07) 2(0.07+0.05) 2(0.07+0.05)
3. 10 weeks after MNNG 30 4(0.13+0.08) 2(0.07+0.05) 2(0.07+0.05)
4. 15 weeks after MNNG 28 15(0.5440.16)"  11(0.39=:0.13)®  4(0.1440.07)
5. 20 weeks after MNNG 30 27(0.90+0.20)"™= 21(0.70=£0.20)™™  §(0.20-+0.07)
1. Normal +MNNG 60 93(1.55+0.17) 45(0.75£0.10)  48(0.81+0.13)
Closure of colostomy
2. 5 weeks after MNNG 25 18(0.72+0.14)* 4(0.160.07)*  14(0.5640.13)4
3. 10 weeks after MNNG 30 11(0.37+0.10)4 3(0.10£0.06)4  8(0.270.27)4
4. 15 weeks after MNNG 35 13(0.37+0.11)4 6(0.17£0.08*  7(0.2040.08)~
5. 20 weeks after MNNG 33 6(0.1840.07)4 2(0.06£0.04y*  4(0.1240.08)*
6. Colostomy immediately 49 7(0.14%0.06)4 4(0.08£0.05)%  3(0.06£0.04)4
after MNNG
*Mean+S. E. M.
4p<0.001 vs. “Normal+MNNG”.

"5 <0.05, #Wp<0.01, =¥, <(.001 vs.

“Colostomy immediately after MNNG”.
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2. ERARORE

MNNG EHB &5 %0OEREAM & BEREELC D
Wi, MNNG EBESATIIFERROEERE
(B 49 WER 7T{E, 1EH7D 0. U EERLILOK
L, MNNG EE#% 5 BB A TALFTEREETIZ 28 &
4, 10EH70 0.13 18, 10 BB ATATFHERHET
W30 MR 48, 1IEH7-D 0.13 18 MNNG EB#&
5% 10 BB OFERESCREEREBRCEE A
sl doizhd, 15 EEATIPIEREETIX 28 1L
1518, 1UEH7Y 0.54 HEEEOHEM (p<0.05) %
AL, Bz, 208 B A TALFSE 8T 30 ISh 27 {E,
1Ma 72D 0.90 8 & Eiz#mL (p<0.001), MNNG
EBSE5% 15 BR U EOERFERIC L > TERIEE
WD EALERE I 817 2 EERAMBUGEN T 2 ER 2
w~L 7z,

EIER A @b B, MNNG EBE®ZATIIM
ERHEO LIEHD 0.08 EizxtL, 5 BEATILFNE
BEETIE 0.07 18, 10 BE A TAPHEREETIZ 0.07 8
&, MNNG % 10 BMOBERER CREERLERE
BOELRTED sz hoTeds, 15:BEATILFHEE
BETIE 0.39 ([ L BB ML (p<0.05), 203 BEAT
ATFAXEREAE T 0.70 {8 & FIR 0 (p<0.01) %R
L7z,

PRIEFE LS DV Th, MNNG EBERATIL
PR EEE 1 70 0.06 HERLIDHL, 58
BATLRFEREETIZ 0.07 @, 10:BB ATALFIER
BT 0.0718 & MNNG RBE% 1080 EiRE
FTIIREREERCE I A N2 o288, 15
BATLIFHERBETIX 0.14 8, 20 BEATILFHER
FETIX0.2018 & MNNGEB% 5 BB U EOFER
BRI L > THEIMT 218\ (p<0.10) # T/ L7z (&
2).

3. FEEENEEO B

MNNG 354 0 EFE N RAM & BB A B
oW Tk, ERIEENETH 2 HALERED 60 I
9318, 1IEH7Y 1.55 fizst L, MNNG 3RS 538
RGBT RE T 12 25 VT e 1818, 1Sk b 0.7218
£, MNNG #EB% 5B O FEHE Ic & - CHEER
EEBUIEROET (p<0.001) 2RL7. Eig, 10
BRI E RGN TR 30 11K, 1MH7 D 0.37
{8, 15 ERIGERENEETIE 35 VSrk 1318, 105H7kD
0.37 8, 20 ;BRIEFEMECTIX 33EH6{E, 10EH
720 0.18 {H, 28 ERIGERERTEETIE 49 Ik 7 (@, 1
EHizh 0.14 E L, EHEN RO ER IV EREHR
SEEBUEIREA L,

AR ERITELERED LIEH/2 0 0.75 Hiz it

L, MNNG iEi5#% 5 BRI ERENE T 0.16 @ &,
5 BEOEFERICL > THEEDORY (p<0.001) %
AL, BAEE, 10 ERIEFERMEETIE 0.10 /8, 158/
EFEMEETIZ 0.17 18, 20 BREEFEWREETIX 0.0
{8, 28 EFEFEMEETIX 0.08 {8 &, 5 BEOERE
¥ T S NI EER A ER EIENREENER L T
bEETIERRED s » 072,

—77, BRREFEET, BOLBHO 1ITH72D 0.8]
fEizxd L, MNNG #FBt& 5 BREFEREETIZ 0.56
{8 & MNNG ZEB#% 5 BEOERER CEEDRY

(p<0.001) %#R/L, Bz, 10BEERERETR
0.27 {&, 15 BHEEREMRBETIX 0.20 {8, 20 BHEER
EWRETIZ 0.12 @, 28 BMERENTETIZ 0.06 18 &
FEiERBMOER G IREREBBIIFECEA L
7o (F2).

II. REREMRIFRR

1. MERBOFHEE

M s RKBOFEREE, ELEFD 20.9cm i
WL, ALAFIESHEECTIZ 14.5cm &, ATAIFE®%
WS BERMERSTRD s h.

REFHIC ATALPI 23855 U 72 EREEIC 81T 2 K
BOFHRICOWTIE, MNNG EBEZA TS
RFETIE 13.4cm, SBEBEATIIFIHERFETIE 15.8
cm, 10 BE ATATFIEREETIE 16.0cm, 15:BEAT
BIFMEERRETI3 16.7 cm, 205BE A TATFIEREETI
16.5cm &, BRI LW TNOBETLREHAB
DFHRIERET 2EAHERD S i, FEiEARI
FERERRAONELDN,

MNNG FB# 5581 EF S e AT 2 R 5
WEASHL, EREFEHEES v ERBICB ) 2K
BOFHRIE, SAERED 20.9cm 3L, MNNG &
Btk 5 ERIEFTERTEE T2 18.5 cm, 10 B RE I
BETIZ19.7cm, 15 BEEFENEETIE 19.6cm, 20
SERIBEFEREE T 20.0 cm, 28 ERIEFGENEE T
13.4cm 2RL, WTNOBTHELBERIC LY
REEOERICH o 7228, EFEFEEIC L 2288
mOohmhotz (K3).

2. EBOSEHMNE X USRkE

BonEBEOSEELE, ERIBEREEO RLE
BETIZEIRE» S 0.5-12.0cm (F¥5.1cm), Fil
EWTOATILFEEBETIX4.0-13.0cm (FH T4
cm) &, WEHICE T BB SESMICIEREAS
NT, IR THRBICE—2amE R L7z (4).

RAEERY 2 A TALFER I & 2 FEHTHAM & ORR % &
T EBRBETHFEBET, MNNG EZBES A LITFLESR
B@ 3.5—11.0cm (F# 5.3cm) oL, SHEEAL
AP #ECi3 5.5—9.5cm (F# 7.8 cm), 10:8H
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Fig.3. Length of colon. ¥, mean length of the ascending colon to the rectum; ﬂ ,
mean length of the colostomy to the rectum.
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Fig. 4. Lecation of carcinomas and adenomas in
normal rats and colostomized rats instilled with
MNNG. ®, carcinoma; O, adenoma ; ===, mean
distance of the tumors from the dentate line.
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ATRTFIEREETIZ 4.8—9.0cm (F196.9cm), 15
SEEALIFHEREETIZ1.0-8.0cm (F¥9 4.4 cm),
20;BE ATITFIS&BETIX 1.0-8.5cm (F¥4.6
cm) &, WFROBETH THRABICHFET 2 EmEw
Hotz (M5).

MNNG FBE#ICER & i A TR % REF I
BRI L, EHCENAMN L OBRE A ERBETYH, &
WERD 0.5-12.0cm (FH 5.1 cm) 23t L, MNNG
EIR% 5 BAMERERBETIE 1.6—13.5cm (F#6.0
cm), 10BEMEFEKETIEX1.5-7.2cm (F4.7
cm), 15 BRMEFENEETIZ 4.8—-10.0cm (F96.7
cm), 20 BREMEFENETIX5.0—7.8cm (F396.5
cm), 28 BEREFGENEETCI 3.5—11.0cm (F#95.3
cm) &, WFNROBIIBWITLTHRBZEEL, &
HEMcEREIFEDo e o7 (K6).

¥z, BESLUVBESERMZOVTHINGD
2TOETEIASNTTITRE» SERC»ITTO
TEHRECH—RFHEERLE.

3. ARPE

B o KIBEE O PR RE & R iE L KRR D &
WRINICREV, REIZE R Y — 7O LA SESICH
URESL 72,

FEIE D PR I, (EFRIEENT o RALBHE Tl Ip Bt
9 @ (20%), IsB 2326 & (58%), Il aZiss 4 @

(16%), Borrmann 1 #2831 (7 %) #RL7-DK
MU, EREROATIFLERETE, DS 1HE

S15f
% 10} o .
k-1 d = Y 8 ’ °
E, ° . R eg8 } o
o 5 ™ [e] -M‘L—- 'y g
% o8 ° *
: [ ]
5, €| [s°
W Ve O\ \uk \w%
3 ™ Y ™% %%
3 % c
% \% % u‘% %\%é %\3 %;é‘%
%, % % %
% 0\ ¢ T\ % O\ %
N3

Fig.5. Location of carcinomas and adenomas in
rats with colostomy instilled with MNNG. e,
carcinoma; O, adenoma ;=== mean distance of
the tumors from the dentate line.

(13%), IsE»t3{8 (38%), Il a B 48 (50%)
ERABHT s IS WERNED sz,
FERMEOBE * & e REFF T, MNNG BBE
BATIIPISRETIX Is B 1B (25%), 11 a Bas 3
B (75%), 5BEEATILPIERBETIX IsB 2 H
(100%), 10:EH A TRLFIERREETd Borrmann 1
Hips 2 f8(100%), 15 8B ATAIFHEREETII Is Bips
9{E (82%), Il a®2s2{H (18%), 20:EE ATATY
YERRFETIE Ip B3 2 8 (10%), Is Bt 1018 (48%),
ITa®»7{8 (33%), Borrmann 1822 {E (10%)
7L, MNNG EBRBROERBR LB onEgED
AR —EOEMIERD s g - 7z,
FEFENEM OB E ® % 1- RT3, EREEy
BTh D ENBERD Ip B2t 9 E(20%), Is EAt 268
(57%), 11 a®»s7{# (16%), Borrmann 1 #z3
B (7%) 2RLIEOWCHL, MNNG B 5 EEE
WEMB T IsE2 3@ (715%), HaBn 1
(25%), 10 ERMEFERTEE T Ip B2 118 (33%),
IsZAs 118 (33%), Il a B2t 118 (33%), 15 :EMHE
TREWTEE T Ip Bt 2 {8 (33%), Is B2t 118 (17%),
a8 118 (17%), Borrmann 1 &»s 2 {# (33%),
20 EMIERGEREE T Is B 18 (50%), IIa#as
118 (50%), 28 BMEREMNBETIIIsH 1H
(25%), I afps3{@ (75%), %RL, WTFhoOR
Tb Is8, Il aBiERTEBELAYEELSED, MNNG
VRSB O BESTENTRAR L R IEPIEREL & ORIc iz —FE D
EHRR s s zno 7,
MREOCHRREEICOWTE, FERIBERNETHLE
WEFEOILE T 2SS 5 @ (10%), 1S 31 8 (65%),

—
o
T

—
(=]
T

o
T

Distance from dentate line (cm)

o

Fig. 6. Location of carcinomas and adenomas in
rats with colosure of the colostomy instilled with
MNNG. e, carcinoma; O, adenoma ;sms, mean
distance of tumors from the dentate line.




PN T

RS 1018 (2196), IVEIAS 2@ (4 %) 1= LEER
EWETH 2 ATIIFIERETIE, AR 2 Fo
T, ELERTERLARBEERL .,

BERHORE & 4 - KBTI, MNNG HEE
BATIFEEREE T, WHEITE 2 [#(67%), &
»51{E(33%), S:BEALIIFIEERECII IR 2 E

(10096), 1W0EBATIIFIERBE TR IR 2 #

(100%), 15:BE ATIFISERETE I &2 1M

(25%), IIEHY 18 (179%), WHEHS41E (67%), IV
Bt 1E(17%), =RL, EREMSEFEFann:
BTARPEREZ 2 2ERERL 72,

FEHEN RO E & 57 REE CIELBEROWL
B IR 58 (10%), 118053118 (65%), INEUA 10
& (21%), IVEH 218 (4%) L, MNNG &85
% 5 BRERENIETI TRAT1E(7 %), &7
@ (50%), WM&t 6{E (43%), 10 EHEEFENRET
WIS 718 (879%), HIB»s1{H (13%), 15 EREE
TR CIX T 23 6 (8 (83%), IVEIHS 118 (17%),
20 ERFETERTRE T 183 3 (B (75%), & 118

(25%), 28 BREMEGERTRE T 1138 2 {8 (67%),
A3 118 (33%) %L, MNNG EBREZOET
ENTHAE & 5 5 NI BRIB O PIRREN 13— D AE T 1 3R

KiF T ERR O

BT % REREVET T 643

Dol (£3).

4. [EHE

BEORZEZERIEEN OELER TR 5mm R
#1618 (36%), 5 —10mm 168 (36%), 10 mm BL
L 13{8 (28%), #RLZDERL, EREKROAL
RLPEREET 5 mm K#F 58 (63%), 5—10mm, 2
{8 (25%), 10 mm DAL 118 (13%) L EFENETE
FEONS EEDS ERLA S I,
BRAEHOEE £ 47 EBREETIE, MNNG FEBE
BATIINMSERHORERZE S 5mm KiF 2 #
(509%), 5—10mm 118 (25%), 10mm A Lk 118
(25%), 5 BB ATILFHERHETIE 5mm K 2 H
(100%), 10 BEATITPHEZBETIZ 10 mm LA E 2
{8 (100%), 15:EEATATFHEZRECIZ 5 mm K1
8 (9%), 5—10mm 91 (82%), 10mm Bt 118
(99%), 20 BB ATALFHEREETIZ 5 mm K5 5 H
(24%), 5—10mm 9 {#& (43%), 10mm LA E 718
(33%) & MNNG FB#5HOEREMSE R
éﬂ%uohﬁ&@k%wrﬁmﬁM¢aﬁm%rb
7-»

FEFENHEORE 2 » - RBRH T, ELBNO
5 mm 5K 16 18 (36%), 5 —10 mm 16 {8 (36%), 10

Table 3. Morphological type of colon tumors in rats instilled with MNNG

No. of No.(%) of carcinomas No. of No.(%) of adenoma
Group carci- showing type* of adenoma showing type** of
nomas Ip Is ITa_Borrmann 1 1 I m v
1. Normal +MNNG 45 9(20) 26( 58) T(16) 3( T) 43 5(10) 31( 65) 10( 21) 2( 4)
2. Clostomy +MNNG 8 1(13)  3( 38) 4(50) 2 2(100)
Colostomy
1. immediately after MNNG 1( 25) 3(75) 3 2( 67)  1(33)
2. 5 weeks after MNNG 2 2(100) 2 2(100)
3. 10 weeks after MNNG 2 2(100) 2 2(100)
4. 15 weeks after MNNG 11 9( 82) 2(18) 4 1(25) 1( 25)  2(50)
5. 20 weeks after MNNG 21 2(10) 10( 48) 7(33) 2( 10) 6 1017 4(67) 1(17)
1. Normal+MNNG 45 9(20) 27( 60) 7(16) 2( 4) 48 5(10) 31( 85) 10( 21) 2( 4)
Closure of colostomy
2. 5 weeks after MNNG 4 3¢ 75) 1(25) 14 (T 7(50) 6(43)
3. 10 weeks after MNNG 3 1(33)  1( 33) 1(33) 8 T( 87) 1( 13)
4. 15 weeks after MNNG 6 2(33)  1( I 1(17T) 2( 33) 7 6( 83) 1(17)
5. 20weeks after MNNG 2 1( 50) 1(50) 4 3( 75 1( 25)
6. Colostomy immediately 4 1( 25) 3(75) 3 2( 87y 1( 33)

after MNNG

: Morphological classification of colon carcinomas was performed by the General Rules of Japanese
Reserch Society for Cancer of Colon and Rectum.
: Morphological classification of adenomas was performed by the description of YAMADA.
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Bl

mm BLE 138 (28%) 2L, WihoRTLRED
SEAEEHD YR, —EOERRSSNE» T

BEOEREICOWT R, ERIESENORLEROS
mm 5% 378 (77%), 5—10mm 1018 (21%), 10
mmUE1E (2%) L, FEiEROATIIIGE
T Smm kR 1 E (50%), 10mm AL 1B

(50%), ®#x=L, MEMCHESLLERZS L
Holz,

EREHOBE : & L ERBETIR, MNNG ZBE
BA TIPSR, S BB AT ERE S L U108
HATIFEZRHEOTFRLOBICBEWTH 5mm Bl
FORER 55k 570, 15 EE A TIPSR
Tt 5 mm Fi 2 # (50%), 5—10mm 2 {&(50%),
20 @B A TELFIEREE T 5 mm & 38 (50%),
5—10mm 218 (33%), 10mm 2L E 1M (17%) &
FERAESEL RFINTBIRBEORE RIRE»NFE
ETrEMmERL.

ErE OB E R & - EBRETIE}, ELEHD
5 mm &35 378 (77%), 5 —10mm 10 & (21%), 10
mmUEIE (2%) kL, £FTHESNIBRED
36 fEH 34 {8 (94%) % THEREFE 5 mm KO b DT,
5mm BA_E o B8 ix MNNG 288 % 5 38 68 5 ¥
B, 15 AMEREMBORHTEATLIET DA
hlizdEhhote (F4).

5. BEERERE

EEOBEEE I ERIGENOMLEHTImE
33{A (73%), sm#E91@ (20%), ss#E3ME (7 %),
PRLEOICRL, EIEROA TIFEERMETIE m
% 8 {8 (100%) D& &, EIFENFCEREEEOR
EHSWERANA ST (F5, 6).

—7, EfiEs & CERERSEREORBERALE
R TRBERESD S  SERBEIC—EOEMIR
Heniehots (£S5, 7-15).

Eie, BEEEECEBEOBRIIOVWTE, &Mt
BETI3 m & 82, sm & 1218, pm & 2 {H, ssiES5 @
XL, FAMEEE T mE L{E, sm 2 @, pm g
118, FIBMEE T sm &, pm g, ssEBRZThZR
LEEEMuBB b L, SabiReg, EIsiEkET
BEEZENBELR b OB VLIERSA S (F16).

6 . FEME

EECHEBI I DL TR EREENORLERF TR
B LBRIE 4318 (96%) WXL, FAbLiRRE 2@

(4 %), FEFERT O A TALFIE %8 T3S LhE 8
8 (100%) O & TH#E L bEMEBREIREE DT

(£5, 6).

EFEBOFE L A ERBE T MNNG EBE
BATIIFRERETORMMEBRE 2 8 (50%), ENZHE
FafE 2 8 (50%) wal, 5:BEATALFIERETE

Tabled. Size of colon tumors in rat with MNNG

No.(%) of carcinomas

No.(%) of adenomas

Group NO.‘ of showing size(mm) No. of showing size (mm)
carcinoma 2" g7 0 >10 adenomas <5 510 >10
1. NormaltMNNG 45 16¢ 36) 16(36) 13( 28) 43 37( 77) 10(21) 1( 2)
2. Colostomy+MNNG 8 5( 683) 2(25) 1( 13) 2 1( 50) 1(50)
Colostomy
1. immediately after MNNG 4 2(50) 1(25) 1( 25) 3 3(100)
2. 5 weeks after MNNG 2 2(100) 2 2(100)
3. 10 weeks after MNNG 2 2(100) 2 2(100)
4. 15 weeks after MNNG 11 1 9) 9(82) 1({ 9) 4 2( 50) 2(50)
5. 20 weeks after MNNG 21 5( 24) 9(43) T( 33) 6 3( 50) 2(33) 1(17)
1. Normal+MNNG 45 16( 36) 16(36) 13( 28) 48 37¢ 77y 10(21) 1( 2)
Closure of colostomy
2. 5 weeks after MNNG 4 2( 50) 2(50) 14 13(93) (T
3. 10 weeks after MNNG 3 1( 33) 1(33) 1( 33) 8 8(100)
4. 15 weeks after MNNG 6 2(33) 2(33) 2(33) 7 6( 86) 1(14)
5. 20 weeks after MNNG 2 1( 50) 1(50) 4 4(100)
8. Colostomy immediately 4 2(50) 1(25) 1( 25) 3 3(100)

after MNNG
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Table 5. Histological types of colon carcinomas in
the group of “Normal-+MNNG”

Table 6. Histological types of colon carcinomas in
the group of “Colostomy+MNNG”

No.of  TUSI pooih of Complicated No.of TS0 porih of Complicated
Case . logical . Case . logical .
carcinomas invasion tumor carcinomas mnvasion tumor
type type
1 1 Well m - 1 1 Well m -
2 1 Well m - 2 1 Well m —_
3 1 Well m - 3 1 Well m -
4 1 Well m - 4 2 Well m -
5 1 Well m - Well m
6 1 Well m - 5 3 Well m -
7 1 Well m - Well m
8 1 Mod. m - Well m
9 1 Well m —
10 1 Well m adenoma Abbreviations of histological types of carcino-
11 1 Well m adenoma mas and depth of invasion are showen in
12 1 Well m adenoma footnotes of Table 5.
13 1 Well m adenoma
14 1 Well m adenoma
15 1 Well m adenoma
16 1 Well m adenoma .
17 1 Well m adenoma Table 7. Histological types of colon c.arcinorpas in
18 1 Well m adenoma the group of “Colostomy immediately
19 1 Well m adenoma after MNNG
20 1 Well sm — Histo- .
27 1 Mod. sm - Case N9. of logical ]E)epth of Complicated
22 1 Well sm — carcinomas type invasion tumor
23 1 Well sm adenoma
24 1 Well sm adenoma 1 1 Signet sm —
25 1 Well sm adenoma 1 Signet sm —
26 1 Well ss - 3 2 Well m -
27 1 Well ss adenoma Well pm
28 2 Well m -
Well m Abbreviations of Abbreviations types of carci-
29 2 Well m adenoma nomas and depth of invasion are showen in
Well m footnotes of Table 5.
30 2 Well m adenoma Abbreviations of histological types of = carcino-
Well m mas are as follows: Signet, signet-ring cell
31 2 Well m adenoma carcinoma.
Well m
32 2 Well sm adenoma
Well m
33 2 Well m adenoma
Well ss Table 8. Histological types of colon carcinomas in
34 3 Well m — the group of “Colostomy 5 weeks after
Well m MNNG”
Well m .
35 3 Well sm adenoma No. of HIS.tO- Depth  Complicated
Well m Case carcinomas logical invasion tumor
Well m type
Abbreviations of histological types of carcino- 1 1 Well m -
mas are as follows: Well, well differentiated
2 1 Well m —

adenocarcinoma : Mod., moderately differetiated
adenocarcinoma. Abbreviations of depth of
invasion are as follows: m, mucosal layer; sm,
submucosal layer ; pm, proper muscular layer ;
ss, subserosal layer.

Abbreviations of histological types of carcino-
mas and depth of invasion are showen in
footnotes of Table 5.
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il

BAMEE 2 B (100%), 10BEATIIFREREETI
LIRS 1 (50%), ENBHmAaAE 118 (50%), 15
EEA TIPSR Cld @& A LAE 11 {8 (100%), 20
BEEATIFERETIREMEARME 218 (100%) %
FL, SREMICHBROERZI A ONZ P> T (RT —
11),

EPENREOBE R A - ERETY, ELBHD
EACBRE 4318 (96%), HALARE2{E (4 %) i
L, MNNG #EiE% 5 BRMERERETER LR
& 418 (100%), 10 BEEEFRENEECIEEMLEE 2
18 (67%), iR 18 (33%), 15:EMEEN
BT B LIRS 5 (83%), bz 1 B (17%),
20 SEREEEN R TR B 2 EE 2 [(100%), 28
RHEFERT R T B ALIRAE 2 (8 (50%), ENZMEARSE
218 (50%) EWTHNOBETHRMEBHEAEEED

Table 9. Histological types of colon carcinomas in
the group of “Colostomy 10 weeks after

BHECEERITRD s hiedo7:(FRS5, 7, 12-15),
7. BREOEH
BEZ v B IREOAHI, ERIEEROE
SLERETIX BIEH 200E (57%) &RL2DiznL,
EHRER DA TIPSR TR EOSHElIEA 5 h
mhot (5, 6).

Table 11. Histological types of colon carcinomas
in the group of “Colostomy 20 weeks

MNNG”
No. of HIS.tO- Depth of Complicated
Case . logical . .
carcinomas mnvaslion tumor
type
1 1 Signet s -
2 1 Well ss -

Abbreviations of histological types of carcino-
mas and depth of invasion are showen in
footnotes of Table5 and 7.

Table 10. Histological types of colon carcinomas
in the group of “Colostomy 15 weeks
after MNNG”

after MNNG”
Case Nooof 113:1:;1 Depth of Complicated
carcinomas imvasion tumor

type

1 1 Well m -

2 1 Well m -

3 1 Well m -

4 1 Well m -

5 1 Well m adenoma

6 1 Well sm —

7 1 Well pm adenoma

8 2 Well m —
Well m

9 2 Well m -
Well m

10 3 Well m -
Well m
Well m

11 3 Well m -
Well m
Well m

12 4 Well m -
Well m
Well m
Well m

No. of HIS.T.O- Depth of Complicated
Case . logical . .
carcinomas tnvasion tumor

type

1 1 Well m —

2 1 Well m —

3 1 Well m -

4 1 Well m -

5 1 Well m adenoma

6 2 Well m -
Well m

7 2 Well m -
Well m

8 2 Well m adenoma
Well m

Abbreviations of histological types of carcino-
mas and depth of invasion are showen in
footnotes of Table 5.

Table 12. Histological types of colon carcinomas
in the group of “Closure of colostomy
5 weeks after MNNG”

Histo- .
Case N9. of logical I.)epth. of Complicated
carcinomas invasion tumor
type
1 1 Well m -
2 1 Well m -
3 1 Well m adenoma
4 1 Well m adenoma

Abbreviations of histological types of carcino-
mas and depth of invasion are showen in
footnotes of Table 5.

Abbreviations of histological types of carcino-
mas and depth of invasion are showen in
footnotes of Table 5.
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EFEAM & OBfETIX, MNNG iEBBE® A TIIM
YEEREE, 5B LU 10 A8 ATATPIERREETIXARED
sz Ao 0T, 15 BEATIIFEREETIE 8 kg
205 (25%), 20 BB ATRIFERBETI 12 Eh 2T

(17%) & MNNG 88 15 BRLLE O E b RE
AnnBHTRECSHSNALN (BT -11),

EFENTERR L ORE TR, EALER 3585 20
PE (57%) XL, MNNG Bk 5 BRERERET

Table 13. Histological types of colon carcinomas
in the group of “Closure of colostomy
10 weeks after MNNG”

No. of I—hs:to- Depth of Complicated
Case . logical .
carcinomas invasion tumor
type
1 1 Well m -
2 1 Well m adenoma
3 1 Mod. sm -

Abbreviations of histological types of carcino-
mas ahd depth of invasion are showen in
footnotes of Table 5.

Table 14. Histological types of colon carcinomas
in the group of “Closure of colostomy
15 weeks after MNNG”

Histo-

ts 4 IErR 2 PE(509), 10 EMMEFEREE TI1d 3Ed 1
VE (33%), 15 BRIGEMEMEETIX 5 Ed 17 (20%),
2085 & U 28 BHEEFTENBCRBRECSHIE A
SN T, ERERTHARL S 15 B FTORTOABRED
HHIBED SN (€5, 7, 12-15),

8. FEREDHHM

RIED ST OV TIRERIEE O ELBETI
35 8L (23%) izxfL, (EHFTHENDATIIFIES
BTIISEHR 20T (40%) %L AEHERIIRD
shiepods (5, 6).

EFRE L OBME T, MNNG EBE% A T
RO 3R 1T (33%) 2L, S5EBEU10E
BATIFERHTREZMNER D SN T, 15 BEA
TATFERREE T 8 ILch 3 7R (38%), 20 :EE A THLFY
WRETIR 2P 50T (412%) #5RL, MNNG &
% 15 BMU EOERRRE CRES R 0B
TAEALA SN (BT —11).

FEFERTHAR & ORI, BB D 35 [T 8 T
(23%) wxtl, &L LBESEBEKLD 2L, 15
BREEFENRS LU 28 BEEREREC TR TN
1EFOBESRANED Shiic T €T, EFEw
L BEOSREBIC OV TRRERAETH o7
(&5, 7, 12—15),

Table 15. Histological types of colon carcinomas
in the group of “Closure of colostomy
20 weeks after MNNG”

No. of R Depth of Complicated
Case . logical .
carcinomas invasion tumor

type

1 1 Well m —

2 1 Well m adenoma

3 2 Well m —
Well sm

4 1 Mod. pm -

5 1 Well ss -

No.of IS0 poih of Complicated
Case . logical . .
carcinomas ty invasion tumor
1 1 Well sm —
2 1 Well sm -

Abbreviations of histological types of carcino-
mas and depth of invasion are showen in
footnotes of Table 5.

Abbreviations of histological types of carcino-
mas and depth of invasion are showen in
footnotes of Table 5.

Table 16. Number of colon carcinomas in relation to histological types and depth of
invasion in rats instilled with MNNG

No. of No. of carcinomas with depth of invasion into;
Histological type =
carcinomas sm pm ss
Well diff. ad. ca. 101 12 2 5
Mod. diff. ad. ca. 4 2 1 -
Signet-ring cell ca. 3 1 1 1

Abbreviation of histological types and depth of invasion of carcinomas are showen in

footnotes of Table 6.
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W, FFBICB VT ABROFEEE FFREmMy
ZEMICH B 05, ZOREER L U CHEL OEZHT
FEVBEER, I LRAREREROEEMEERS
nf VY 6 |)~4)'24)25).

1979 4E Bruce 523 £ AN B W TE 2 REME
BEETZ=boV{be¥nEashad Z L 2EHEL
fz. B, BRAOMERE CRABYFOMEMEBEL ¥
VR EEMTH B RT I v b BRI, %
fz, KBO XS 2PERECRBAMECLY =+
VIEEMDERENB L EBEL TS, &7, K
BEOREREOBVRETIZHEME P IZ Ames test
T mutagenisity D H 3 PESHRIE» OBHBEICKR
Hah, ZOWEB= o VIEEWTDH 3 AEEKELHE
Wah Tnpa-,

—7, Wynder 5ViZEFHRAES» SEHHOBRRE
ERBEREED HVIZIZE & 02 EERTED s iz
L, BB 2 RKBEREROMAERL LTR
EFORKECET S BHERECOHEMEET T
3, BEFEOBIBNRIEEOMMDS 3 »wid#
BEROEHBMEBOEMETLL, hd>ISKBERE
CRENHANBERZER L D EEZLNT W
%19,

ZDXIE, KBELWZEHREREZCH &3¢
4449 Noxa (initiator) & ARYEEERTF (promotor)
OMEDBED LTRILT2 LD LHERENS,

LEZ3T, RBOEBFNBREIEFE M CH 2
»3, BRIREVIC Daland® i3 &40 & D BB L HEMT S otz
SRS A THLFTEaRiies 9 B E O Farks o
Fe U fER 2B L, FEFIC Dumnphy 57 % BEIES
BSATATFEE 108 % IcHA L 1BI2MEL T
W3, %72, Localio™ i R KIBIRIEME BE B
2F-EBEBVAMERBT Lz L 22 18 BM%CRE
FLLEBORY —7BHE LT 1Hl28#HEL, Cole
S ERMEBELLERR) — 7NRECES D 5
VIR LULEAERNCEEL T3, Zheo
W&, BEOFEL T2 OMHRIKBECHED
FAEMBIC L EEZRERHEU WL I L2 TREL
T3,

ZDORBEEREOTFE &t ORREF I DV TER
B2, Navarrete 5'%, Spjut 513 DMAB &#H > v
FRBBEIZ B T ER a i AT &
DZEEENLAKBREEEOREZA AL ok
L, 7z, Campbell 52{3 AOMBFEFES v b KBEEIC
BOTEREEROMULE S v M izth~, LITEEC
EER E N ATRIFIIC & D EF O & Wi 2B KRS

TRABRBOREIER Y%L, »ORELEE
ODRBLEECNE ol tBRTW3, Bz,
Wittig'?, F#I'9, /NE& W4 DMH &% 5 v b KB
B IEREROFEERETL, EROENa N,
ZERBCRIABREORERIERICET LI LS
LT3, %7z, Matsubara 590 MAM&H>5 v b
KBRBBWTHEBRBTREBRERNETLS
IENEDONTHE,

LH»L, ZheDEBRTHY > W FEYE DMH,
AOM, DMAB,MAM OfER#FIZ, Fila 5300
DT e =T KB E LUREEETRT b
D ORISR B W TRE 2 W BIEH I HE &
h, KIBHE gL, 9 TEOREFRAERET
ZEENTWS, ZDZErs, EREERSNLE
BABTIIRENE & OBM» 2, KBEEREX
MMETT20RURORBETHY, BN KBREL
ORRBFEEZFEHET 2 CIIENREBEETT LV EREL
#u,

D& D ICKERE L EFEORRBERIC OV TIARER
S DEESOWMIEHNERS LT E 223, RIZF OEEN
PR LMEDASNRVONEIRTH B,

1971 £ Narisawa &2 BB E MNNG O k&
Weoy NCEBRST2Z Lk D KBCEERY
JREPERICHEI D LKL, ZoEs
FEYE MNNG i3 alkylnitrosamide 2 & L, BB RIS
2 HEE Lz direct-acting DILERBEYWE TH D,
ZOFREBERGEMLABSECOAFES L, [
TEALTCORBERIZVEENRTNS,

Z ZTEEIL, ZOEREYE MNNG %A,
KIFEFR LT L EEOFES A 2 2 HEE R
IZF»FBALK, Bils, v b EITEBIC AL
WEL, I Lo TS W EREKZEERBC
B 5 MNNG FRABBOFKELEREL 12,

Z OFER, BB OELBRO KBEBERER
Y60 Fedt 47 PC (78.3%) #RL7-DRtL, EiHE
WD AN TALPTEREETIE 42 Erh 70T (16.7%) & i
W X D RKIBEBRAFRIEECET (P<0.001)
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Abstract

The purpose of this study was to investigate the effect of fecal stream on colon carcinogenesis.
Colostomies were performed approximately 2 cm distal to the cecum in male Wistar rats to
produce a segment of nonfunctional colon. A carcinogenic agent, N-methyl-N’-nitro-N-nitro-
soguanidine (MNNG), was instilled every day into the nonfunctional colon via the anus for 14
days (total dose 35 mg/rat). Rats without colostomies served as conrols. All rats were sacrificed
at the end of 30 weeks. The incidence of rate bearing tumors or carcinomas were significantly
decreased in rats with colostomies (16.7% and 11.9%, respectively), when compared with contorols
(78.3% and 58.3%, respectively) (p<0.001). The relation between the duration of fecal stream
after MNNG administration and colon carcinogenesis was studied. Although the incidence of
tumors and carcinomas in rats which had undergone colostomies after continuation of fecal stream
for less than 10 weeks was not different from that of the complete fecal diversion group, the
incidence of them was significantly increased in rats which had undergone colostomies more than
15 weeks later. The effect of the duration of fecal stream diversion immediately after MNNG
adminisration on colon carcinogenesis was also investigated. The incidence of rats bearing
tumors or carcinomas was significantly decreased in rats with fecal diversion for 5 weeks (56.3%
and 16.0%, respectively), when compared with controls (78.3% and 58.3%, respectively) (p<0.001
and p<C0.025, respectively). These findings suggest that the fecal stream is a strong promotor of
colon carcinogenesis and that more than 15 weeks’ fecal stream is necessary for the developmemt
of colon tumors. Furthermore, 5 weeks’ fecal stream immediately after MNNG administration
seems to play a critical role in colon carcinogenesis.



