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452 SRAEHEEFLRE 015 H38 452-472 (198

RGBSR BT T IBITERDRZEICBY 3 5 FERAVATZE

SRKERFIRELPRRSI LS THE (E | FHERIR)
I
(RBAIS74F 4 A13H 2H1)

KB EREEMERIETEABOBELFEHAT BN T, N-XFA-N-=ba-N-= oy /7y
=¥ > (N - methyl - N'- nitro - N - nitrosoguanidine, M T MNNG & B%) FERABIEIC BT 2 ERE
W OB &N W EFENZEAR N T 2 SEEHRBANESE0BE COLW TR EMA 2. EEREME
Wistar REMES v 2B, BEH LD 2om IPRITATIIPHERICHE D ERERZBEREG 2 ER L 7.
MNNG ix 2.5mg/ 1 ml % 28/, £EEHEZ 10mg/1 ml % 30 EEBERIIM L D EBRS L, E5&
BAra%% 30 BEICEHERIRL TR N KBERC DL TRERR HEBFIICHRE L 2. BERER
I ETISERTEED 73.5% 18 UEFEN MNNG B 55T 13.5%  HEDET (P<0.001) )L
7o, EFENZEERBRI B 2 HEEHBROTIEEIC X 2RECREFRERE Y / T4 F vy a—1E

(chenodeoxycholic acid) {THHE58E14.3%, Y F+ ¥ — B (ursodeoxycholic acid) {Fimig
58 25%, 22— (cholic acid) {58 24% &, 1 REEHEBRTIRESEH Tl MNNG 855
WUEBRAERIEETZRTED SN h 27205, T4 FYa—NE (deoxycholic acid) MBS TIZ
50%, Y ba—@ (litocholic acid) fHINRSEETIX 70% & 2 WIBHEBAMESH TEEREROFE
OB (p<0.01) BRL72, IOERBEREE, REREE BEASLEELCLAKTE- ..
Pk, MNNG ZFH 2 v b KIBE CIREFENC X 0 EFRERIERCRED L2, BREREERERL
U 2 WHEHEBTMRE W & D EFRERIFEOMNERL, FREEREGELT 2@R2RLES
i d, RKIBGEREEERRBICBWT 2 KEHBRIEFEEBELERF L L TERT A2 LR s hr,

Key words Colon carcinoma, Rat, N-methyl-N’-nitro-N-nitrosoguanidine,

Bile acid.
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Effect of Bile Acids on Colon Carcinogenesis in Rats. Hokaichi Katayama, Depart-
ment of Surgery (II), School of Medicine, Kanazawa University.
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gt ORI, WCEHBEROELE 2L, K
BERE LIZTEEBEOZE 1 2 BHEAH
OEMEE T 5 b D LT 5, FRRIZ Hill'019 s
W7IT - T 7V H  BOKEE TORBEHRER L ¥
FRENEBENE - OMCBWIEBEE SR, BIFE
B OBMMP KB CERCES L Tws L#L
w3,

Dk D CKBREFEERT REET 2 ECEHB®RE
KEEREEEORRBRERHE T LB TH
EETHD.

LA THRRBRERBCTREERBYE L LT
4-7 &/ €7 === (4 - Aminobiphenyl), X 7
7V * ¥ AY /— (Metyl azoxymethanol) 24
ORBEGEREV ST E 2800, Z2D/EARERRIZE I
e L CEERICHRE I N KBEEICEs L ah
w3 b IS ORBYE CRERTI -1
nrEtERE ORERE#ST 2 - L IZEET, KBE
FERTEC BT T M BB OB RR LB 5%
BRI ERET T VOMEMBERE NS,

1971 % Narisawa &' {bEHEBWE N -2 F -
N-=pta-N-=royvZ77=2> (N -methyl - N
-nitro - N - nitrosoguanidine, 2{F MNNG &) D
KA ZEBRIGS T L0E D, 5y b OEMKE
CERCABECENT 2B ERER LOB LK
L 7223, MNNG OERIZ KIBHREIEICX § 2 iR
MOACED ST, BItEN L TEERHRES
HLERBVHOLINTWVAS,

T I TEE L EBRA A TALPYE 3 £ 5 E i
ZERBE{FH L, FEH MNNG EESSN &
BEABOMNEBRS C LD, KREEFEEBMEIIRK
BT ERER O REL i SRR BRSO BE
KOLWTHRE M2, ETOHNR 2B O THRET 5.

HE®RUHE

TV x>y VERERS L UAGEKTHEE SR T
B, TRE 200 g BT#R 0 Wistar BHEMES v b 2o,

[ EREN2E AR IER s &

1 WELE B & U

U FERRY, =511 —7 ) (Ethyl ether) FRE:
TizhRE L 72,

2. ATRIFERIC & 2 ERENZBRBIER A%
TSR i 5 mm OVIE2 M2 ET 5.
WAL ) EATREIB 2B S L, EIEHME DM 2 cm AT
MRITAB 28T 2. ITFIREIGEIX 6-0 (US.P.E
HSilk, $t8U-10omEsse % (ABTEENSHT
B) TR Lo, SIS o e TEEL, RABH
REBOEEN 2”5, —7A ORI A TALFY I

L, FAEAIT Primary open skin level colostomy &
L7z (B1).
3. fiTREE
MEA L DAY >y VEREERES & UKEK% ad
libitum 12 & % 7z 4%, REBFIE D 72 3% 3 HRGER 7
b Z4%4 2V v (Tetracycline) 5 mg [N F Ak 2
ml & EEE T ES L,
2B, AHFRMEZER 2511°C, BE 55-5% 1 #%
L7,
I, SRR
UTo7T8%28ELL.
1. ERIEENTRE
18 E\LEBZ Y N +MNNG B 34
2. BV
28 AIHIFZ v b +MNNG B 37E
3B ATAIFAS v b +MNNG+¥7 / F4 v a—
Vi (Chenodeoxycholic acid, LAF CDCA
L) B 28 5
4B AT v b+MNNGHY ALY FAFyva

T

Fig.1. Design of the experimental model. Primary
open skin level colostomy (arrow A) was per-
formed approximately 2 cm distal to the cecum
to produce a defunctionalized colon (arrow B),
and drugs were instilled via the anus (arrow C).
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— VB (Ursodeoxycholic acid, EAF UDCA
CHE) B 28 T
58 ATHMS v b +MNNG+ 32— LB (Cholic
acid, AT CA &Bg) B 25 VG
68 ATIIFI2 v b +MNNG+ 74 F¥>a—n
B (Deoxycholic acid, LAF DCA & B&) B
24 I
TE#H.ATIMS v b+MNNG+Y a2 — L
(Lithocholic acid, BAF LC &%) #£200C
MNNG & & UEEEH B S ki A TILFIER
&, WRTARE W L o BFE T MNNG (FEMISE T 324k
Ret8) 2.5mg/ 1 ml % 2 B (B 35 mg/Ut) EH
BRILF & D EEABCERRS L, #O%REHE
CDCA (RFEHI#kXEHS), UDCA (AR
1), CA GRREEIHAE&HE), DCA (Difco
labolatories #), LC GER{LABEASHED 10 mg/ 1
ml % 30 B (BT 300 mg/IE) EBEBRE L, &8
EBRSEAZ AT =T (6 7V FH4X)
PEARILMLDEBEXRBIC7 cm AL, CheBLT
B 1 RMNCEXB T CRERCHERL
MNNG ¥ £ /2 3 ETRERIC — B L - 881
HEREEAL R,
o, XiFEHeEsE
MNNG 5% 30 BE  £FBASMRL, HH
Lz KBBwTHRRCEENRE L LTEELSE
TbOREEE L, HEENLEOHEIIABBOY
TEERENZ R, KBBIER OB B CRETH L 72,
V. BEBEREREEE
RERBRIAT: 30EB I BRSR L R AT B 28 E
BREOETEEHEHHIERE L, RAOM EEL .

]

KEBEGHEE (%)
__KBiEE2 RO IR
BRI

BBEERER, BERERD FROEER I,
7z,

V. BEMNEE

ATHIFIZ v b TR 4 BRIZRBHEIC, 208y
B LBEE, BgE 4EFCEREIIE T2,
ZOBEREHOFHER b Thob L,

X100

B &

1. XIBEEZEER

KBGO (188 0 34 Irh 25

(73.59%) 4zt UEHERT MNNG Big 58 (2 28)
TIZ 37U 5 L (13.5%) &, {EHEN I LD EEs
ERFFEEOET 2R LI (p<0.001). EFEREE
KRB L MNNG BH8RE55 (28) L&8EREHE
TSR B Y 2 EEREX 2 RN T2 &,
MNNG B 580 13.5% XL, CDCA s
B (389 28T 478 (14.3%), UDCA {Fimiss:

(488 28PLrh 70 (25%), CA {ThE5E (58
25 UG 6 T (249%), DCA fHii58E (6 5 24 G
1278 (50%), LCTINi& & # (7 3 200Crh 148

(70%) &£, MNNG B 55 (2 #) 12 L CDCA,
UDCA, CA @ 1 iRIBHBAT AN S5 Tl iR
PRTLVEBZERITD oL oD, DCA,
LC D 2 REEHEE IS5 TREEREROEED
WinERLE (p<0.01).

FetE U T IS 2 AR A0 R L BRIE I K AIL, &4
ORERERF T, BERERIT 1B MEH2AL

Table 1. Colon tumor incidence in normal rats instilled with MNNG and colostomized rats
instiiled with MNNG or MNNG and bile acids

Group No. of No. (%) of rats  No. (%) of rats No. (%) of rats‘
rats with tumors  with carcinomas with adenomas
1. Normal+MNNG* 34 25 (73.5) 21 (61.8) 14 (41.2)
2. Colostomy+MNNG 37 5 (13.5)* 4 (10.8)" 1 (2.1
3. Colostomy+MNNG+CDCA** 28 4 (14.3) 3 (10.7) 2 (7.0
4. Colostomy+MNNG+ UDCA 28 7 (25.0) 4 (14.3) 4 (14.3)
5. Colostomy+MNNG++CA 25 6 (24.0) 6 (24.0) 1 (4.0
6. Colostomy+MNNG +DCA 24 12 (50.0)* 10 (41.1)* 4 (16.7)
7. Colostomy+MNNG+LC 20 14 (70.0)" 13 (65.00 7 (35.0"

: N-methyl-N".nitro-N-nitrosoguanidine.

** . CDCA, chenodeoxycholic acid ; UDCA, ursodeoxycholic acid ; CA, cholic acid; DCA, deoxycholic

acid ; LC, lithocholic acid.

aa

: Significantly different from the group of “normal + MNNG”(p<0.001).
: Significantly different from the group of “colostomy-+MNNG” (p<0.01).
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(61.8%), 2FE3TIER4VE (10.8%) LEEFENTIC
LD EEOET (p<0.001) 2RU7:, —A&MEEYT
AR SEETE 38 28 ILrh 37T (10.7%), 43£28
forh 4 UG (14.39%), 5BE25 VT 6 T (24%), 6FE24
e 100E (41.79%), 7HEE20CA 1375 (65%) &,
MNNG #8850 2 B2t U DCA, LC o 2 RiEH
BTSSR CREREROEEORMERE D, (p<
0.01).

IR b FAIRRIC 1 8F 34 TRrh 14 IE (41.2%), 2
BITMER 1R (2.7%), 3#E28PCch 20T (7.1%),
ABEOBUCH 4 UE (14.3%), SBE LRI (4%),
GHUITH4IE (16.7%), TEE2ICh 7PC (35%)
r, ERERC LD REREEDERDOET 2B
2 (p<0.001), FEHFERT MNNG BEMiE 50 2 Bz bt
L 2 AEHEE O LC I i 55 CHEEDRINER LTz

(p<0.01) (3®1).

II. XIGESES

Bohl: KBEBECODWTIEY ) OEKE2EET
b, ERIGENEE (185 Ci3 3400 4518 (1.32
) X UEREN MNNG Bhis 58 (28 T
Tz 64E (0.16 18) &, (RSN & » F4IEHE
BOEEDOR D sz (p<0.01). FEFENTZ
BEAB N L SEBITBA R SR T BB E S
CDCAfTIM#E 58 (380 2818w 6 /@ (0.21 1),
UDCA frfin#e &8¢ (4 5%) 28 Vic 9 (0.32 &), CA
iR EEE (58 2500 918 (0.3618), DCA #1
BERE (6 7%) 24 15z 16 {8 (0.67 {H), LC{Timkoa
(THE) 20 G 351 (1.7518) &, (Bl MNNG
B 50 2 Bk L CDCA, UDCA, CA @ 13kJH
HEAIMESHETIZ e DRINT 2 ERERT L EERS
B8 5Nl 5 7258, DCA, LC @ 2 B HEe (T
SHTRBELEHEROEEOMMERL 2 (p<

0.05),

TIEESTIZ 13 34 iz 2518 (0.73 1) L 2
FESTIEw 5 1H (0.4 ) LEHENIC L DEEORL
2RL (p<0.01), ¥ TZEH BB S ORBE T 3
BE28ULiC 4 fE(0.14 {H), 4828 LIz 5{&(0.18 f&),
SEE2D I T{E (0.28{8), 6BE24IEiz 1218 (0.5
f8), 7TEE200Ciz 28{H (1.4 @) & EmHEw MNNG
BRSO 2 Fickb L DCA, LC, O 2 WIEH-B T inse
SRTHEOHINEAD: (p<0.05),

&7 BREEMESC Ik 1B 34 0Tz 20 f8(0.59 {8), 28¢
7TPE 118 (0.03 &), 3BE28UTiz 2@ (0.07 {&),
4FF28ICIZ 41A (0.1418), 5825 FEiz 248 (0.08
fB), 6R¥24VEIC 48 (0.1718), 7 20001 7 4

(0.35{8) &, (EHENT &0 BEELXDEEORL
2D (p<0.01), FEHEN MNNG Eiig 50
2ERCHL 2 RIBHER LC MR SR T IR BB O
ZRLT: (p<0.05) (F£2).

. SEEMAYE T i=HHRR

BB & D & W KIBO TSR 3 @R
B (189) O 24 cem iantl, ATHTPRERIC L 3(E
GRAEWT MNNG HEE 58 (28 ©i12.7cm,
CDCA & 58 (38) Cix 14.1cm, UDCA {3/n
58 (48 T13.5cm, CA fIHEEE: (58 ©
13.2cm, DCA {155 (6 #) T 12.5cm, LC{T
MEESE (73 Tk, 12.7cm L ERERBETIRAT
TTFERRIC & 2 ERAMEREICHE S KIBOEHESED &
e,

B S TEEROLIE 1 BEORIEIRER L D 0.5~10.5 cm,

(F495.7cm), 2 BT 4.5~7.5 cm (4 5.9 cm),

35£5.5~10.5¢cm, (¥4 7.8cm), 43 6~8.6cm,
(F#98.2cm), 585~7.5cm(EH 6.5cm), 68
1~12em, (P 7.1cm), 7T#HTIE0.7~12.5¢cm,

Table 2. Number of tumors in normal rats instilled with MNNG and colostomized rats
instilled with MNNG or MNNG and bile acids

No. (per rat)
of tumors

No. (per rat)
of carcinomas

No. (per rat)
of adenomas

45(1.32£0.19)*
6(0.16%0.07)*
6(0.21%0.11)
9(0.32%+0.12)
9(0.360.15)

16(0.67%0.17)*

35(1.75%0.42)*

25(0.73%£0.11)
5(0.14£0.07)*
4(0.14%0.09)
5(0.18%+0.09)
7(0.28%0.11)

12(0.50£0.14)*

28(1.40%0.371)*

20(0.59%+0.14)
1(0.03%£0.03)*
2(0.07+0.05)
4(0.14% 0.07)
2(0.08%+0.08)
4(0.17+0.08)
7(0.35%0.11)**

Group I;I;stf
L. Normal+MNNG ' 34
2 Colostomy+MNNG 37
3. Colostomy +MNNG +CDCA 28
4. Colostomy + MNNG + UDCA 28
5. Colostomy + MNNG+CA 25
6. Colostomy + MNNG +DCA 24
7. Colostomy + MNNG +LC 20
* :Mean+SE.

.. * Significantly different from the group of “normal+MNNG” (p<0.01).
: Significantly different from the group of “colostomy +MNNG” (p<0.05).
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(FEH7.3cm) &, WTh THRABCHRT 28R
ZRLUEBHRMEERZED oo (M2a),
ARIE SIS 1882 ~12cm, (FH6.7cm), 2
B(FH7.2cm), 3#0.4~7.5cm(EH 4 cm), 4
#l4~9 cm (FH4.9cm), 58 (FH6.5cm),
68E4~7 cm (¥#95.6cm), TH#0.3~8cm (B
4.3cm) ¥, EHMcERRZ&ONRT, 2EEOF
FEEAL L |ML 7 (B 2Db),
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Fig.2. Location of carcinomas (Fig.2a) and ade-
nomas (Fig.2b) in normal rats instilled with
MNNG and colostomized rats instilled with
MNNG or MNNG and bile acids. @, carcinoma ;
O, adenoma; —, mean distance; §), mean
length of normal colons for group 1; 1, mean
length of defunctionalized colons for each group.
Group: 1, normal+MNNG; 2, colostomy-+
MNNG; 3, colostomy+MNNG+CDCA ; 4,
colostomy + MNNG+UDCA ; 5, colostomy-+
MNNG+CA ; 6, colostomy+MNNGHDCA ; 7,
colostomy+MNNG+LC. Number of rats used
for each group were 34 for group 1, 37 for 2,
28for3, 28 for 4, 25 for 5, 24 for 6 and 20 for 7.

1y

V. XIGHES AR HE

1. NIRRT

BN ABESR S TREE PR, Bl
SRS BT RE V>, B 1L S M Uy
7z,

FRIE O IR ER I EPIEERTRE (18 TWan
518(20%), 1 sB1618(64%), 1 pH 1{H(49%),
Borrmann 1% 3 (12%) &RUL7z0icHL, fFEE
HEWTMNNGEMESH (28) Tl la® 3 &
(60%), [ s®2{HE (40%) &, FiFE THELRER
BOSMER LU, SEENEBMIME SR T CDCA
58 (38) Cl aB2M@ (50%), IsH2fE
(50%), UDCA{TIN# 58 (48) THaB 1y
(20%), I sEA{E (80%), CA {TIm&E5#: (58)
THaZU3{@ 43%), I sB3ME (43%), I pH1
8 (14%), DCA{TIn# 58 (6 %) TIllaMl4 g
(33%), I sH 7 {# (58%), Borrmann 1 % 1 f§
(89%), LC {58 (78 T3 1T a B 98 (32%),
I s 81218 (43%), 1 pH2{H(7%), Borrmann 1
B 5{E (18%) #RL, WFhOHTHIIa, I sHp
KEREDARFREBIC L 2ZRITOSNLEh -1,

F-RENEBERE IFCEUE TR IE (15%),
I8 11 18 (55%), WA 5{@(25%), IVE 1M(5%),
SEETIRIA 1M (100%), 3BETIMIM (50%),
A 1{E (50%), 4#FTIHIME (25%), INA3IH
(75%), SEETHIE 2{E (100%), 6BETIHIME
(25%), IMHZ 3@ (75%), 7THTIIR 2H29%),
A5 E(71%) & WTFROEET H (UEII, T 75%
PlEEED, RERRBEBERICBWT D ERHEECERR
bohihol (FE3).

2. EBRE

BEEORARIZDWTHRET 5 &, BETIENFE
SETEE (18%) ©< 5 mm, 51A(20%), 5~10mm,
1318 (52%), >10mm, 71{# (28%) %RL7OKH
L, BESTENR MNNG B 58 (2 ) Tl < 5 mm,
418 (80%), >10mm, 118 (20%) k, fEFGEMIC
LV BEOEE NG ZERER L 2SHHEEICEER
EREHshEro T, FEREHEBAMESHTE
CDCA fHin#& 58t (38) T<5 mm, 3{# (75%),
5~10mm, 118 (25%), UDCA {3/n&53 (48
<5 mm, 1{8(20%), 5~10mm, 3{&(60%),>
10mm, 118 (20%), CA fihuf&58E (58) TS5
mm, 31#(43%), 5~10mm, 2 {8 (29%),>10mm,
2{# (29%), DCA %58 (65) T<5 mm,
8 | (67%), 5~10mm, 31{& (25%),>10mm, I
8 (8%), LC{Tin@ 58 (7 #) T<5mm, 8
(20%), 5~10mm, 158 (54%), >10mm, 5 f&
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(18%) &, [EREH MNNG 850 2 BicttL
EHEEAT IS OB TR P REROK S B IARHA
s,

BEEECDVTIR 1BET<5mm, 1318 (65%),
5~10mm, 61 (30%), >10mm, 118 (5%) &
FU2HTIR>10mm, 1EOATH-7 . BEHET
IREHTI 3ET<5 mm, 218100 %), 4 BT<

5 mm, 4{E(100%), 5#7T<5 mm, 1{&(50%),
5~10mm, 11#(50%), 6 #C< 5 mm, 3 #(75%),
5~10mm, 1f{# (25%), 7#CTiE<5 mm, 31#

(43%), 5~10mm, 2 {8 (29%),>10mm, 2 {&

(29%) &~ L, LCINESET 5 mm LR
SR 0T, B BIRER LEEEONLTIREREK
ELEEEOREVWERSRED SN (F4).

V. KIBBRSB2N5E

Bo i KIBBOMBE T ERIBERE (18 T

CREAEE 23 (92%), FAEIME2E (8%)
FRL, EERO MNNG B 52 (258, CDCA

i 58£( 3 8%), UDCA &S5 (4 #), CAfT
kS8 (5 8) TRLFlsREHEIREL, DCA
BE5RE (68 TREMEBE 118 (92%), FIEE
Bafg 118 (89%), LC{IMmiEs (78) TrRESL
BRiE 26 18 (93%), BAMLIRE, RELEBELME

(4%) &, WFhOBTHEMBESEEEZRL
fedd, 2 WHEHBRTIME S B THBR S R SH IR
FERL .

EEOEERFIZ 1 HETmI8E (72%), sm 4 {#

(16%), ss 31& (12%) 2R L0 L 28TIEE
B m & EFGERTIC L D EEEOBEWEASA SN,
R EHBMAMRSOEHTIX 3H, 4#HNEAm,
5T 218 (29%) 2tsm, 6FTlism, ss& 1{H

(89%), 7THETIE sm 518 (18%), pm 3 1@ (11%),
ss 218 (7%) &, GEFEH MNNG B 58t
UHHH BT S & Y B2 SRR ERERL,
iz 2 RIBH BTN 58T pm M LOBE 25§18
e R ALY (VAR

Table 3. Morphological types of colon tumors in normal rats instilled with MNNG and colostomized
rats instilled with MNNG or MNNG and bile acids

No. of No. (%) of carcinomas showing type*of No. of  No. (%) of adenomas showing type** of

Group carci- adenomas
nomas Ia Is Ip  Borrmann 1 |GV SN || e N "]
1. Normal+ MNNG 25 5(20) 16(64) 1(4) 3(12) 20 3(15) 11(s5) 5(25) 1(5)
2. Colostomy + MNNG 5 3(60)  2(40) 1 1(100)
3. Colostomy+MNNG+CDCA 4 2(50)  2(50) 2 1(50) 1(50)
4. Colostomy+MNNG+UDCA 5 1(20)  4(80) 4 1(25)  3(75)
5. Colostomy + MNNG +CA 7 3(43) 3(43) 1(14) 2 2(100)
6. Colostomy + MNNG +DCA 12 4(33)  7(58) 1( 8) 4 1(25) 0 3(75)
7. Colostomy + MNNG +LC 28 9(32) 12(43) 2(7) 5(18) 7 2(29)  5(7D)

* . Morphological classification of colon carcinomas was performed by the General Rules of Japanese
Research Society for Cancer of Colon and Rectum?V.
* . Morphological classification of adenomas was performed by the description of YAMADA?2),

Table 4. Sizes of colon tumors in normal rats instilled with MNNG and colostomized rats
instilled with MNNG or MNNG and bile acids

No. (%) of cacinomas No. (%) of adenomas

Group g?a‘_’f showing size (mm) of No. of showing size (mm) of
momas g pojg  »po femOMmE 5 55 5y

1. Normal+MNNG 25 5(20) 13(52) 7(28) 20 13(65) 6(30) 1(5)
2. Colostomy +MNNG 5 4(80) 1(20) 1 1(100)
3. Colostomy + MNNG +CDCA 4 3(75) 1(25) 2 2(100)
4. Colostomy + MNNG -+ UDCA 5 1(20) 3(60) 1(20) 4 4(100)
3. Colostomy -+ MNNG -+ CA 7 3(43) 2(29) 2(29) 2 1(50) 1(50)
8. Colostomy +MNNG +DCA 12 8(67) 3(25) 1( 8) 4 3(75) 1(25)
7. Colostomy + MNNG+LC 28 8(29) 15(54) 5(18) 7 3(43) 2(29) 2(29)
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g, [REGEBIVWTIhoBEILAD LD
7.

BREEOEFHE 1 BT 10T (40%) 2RLIDWTRL
EFEHO 2 HFTERD sh, BHBRAMESD 3
BTLIW (33%), 4BT1E (25%), SBET1IE

(17%), 6BET2UT (20%), THTOIL (46%) &,
BB SE, i LCAMRESH CRESHE
BRLEBEE0oH&EE2RL I (&

5.6.7.8.9.10.11.).

VI. MNNG BHRABES 0BG OSH

Z I THREBERRERRT 3.

EFL:ZyrNo. X-84-2, EBUES v 1 4
MNNG #. 30:BERB#.

BHEAORIRFE T3 HOER 280 3. Wk
25 3.5cm KB TXTX6mm, 1 s WOMEEZmy,
REFBCRFRLED, BB LD 8.8cm g

Table 5. Histological types of colon carcinomas in the group of
“normal+ MNNG”

Case  opnormas Histological type ~ pebihior  Copbueated
1 1 Well diff. a. c.* m** -
2 1 Well diff. a. c. m —
3 1 Well diff. a. c. m -
4 1 Well diff. a. c. m -
5 1 Well diff. a. c. m -
6 1 Well diff. a. c. m —
7 1 Well diff. a. c. m Adenoma
8 1 Well diff. a. c. m Adenoma
9 1 Well diff. a. c. m Adenoma
10 1 Well diff. a. c. m Adenoma
11 1 Well diff. a. c. m Adenoma
12 1 Well diff. a. c. sm -
13 1 Well diff. a. c. sm Adenoma
14 1 Well diff. a. c. ss -
15 1 Well diff, a. c. ss Adenoma
16 1 Mod. diff. a. c. sm —-
17 1 Mod. diff. a. c. sm —
18 2 Well diff. a. c. m -
Well diff. a. c. m
19 2 Well diff. a. c. m Adenoma
Well diff. a. c. m
20 2 Well diff. a. c. m Adenoma
Well diff. a. c. m
21 2 Well diff. a. c. m Adenoma
Well diff, a. c. ss

* . Well diff. a. c., well differentiated adenocarcinoma ; Mod. diff. a. ¢.,moder-
ately differentiated adenocarcinoma.

*k .

: m, mucosal layer ; sm, submucosal layer ; ss, subserosal layer.

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

Case MO, Hiolgcalope DRl Copplicaied
1 1 Well diff. a. c. m -
2 1 Well diff. a. c. m -
3 1 Well diff. a. c. m —
4 2 Well diff. a. c. m -
Well diff. a. c. m
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95%22X10 mm, Borrmann I HOEE% %, £HEi
AR, HEARERCKEEREET 5. -8R
©Xx 0 12cm iz 16X12X10 mm, S3EROLEIVE D
EFxT0, REIFERRTRAEES (BXH1).

B L D 12 cm, (LEIVEER OV — {5 TR
RUPETIREOEEEZRD S (ERH2), HMIEKE
TEEMEERIECZL L, RECHBGH THE (B
E3).

ERR L D 8.8 cm, Borrmann 1 BB O L — -~
T, RERESRETEC  TRET 2685805
n3(BERE4). BEARTRERENCEMEBE:
RwUT, RERBEITD s hzw (BEES).

EH2 7y No. H-66-2. ATIIFZ v b+

459

MNNG+LC#, 30:8EE#.

ARAATCIHERZELDISmIZETIXTXS
mm, Borrmann 1 MOEFE2ED 5, RE X EHETE
FECLPRFEHES (BEHE), V—_ETRAENRE
PMETEBE A, EHHEC: TRET 2G1ED
SN2 (BRT), BIEKETIHEBAHEREMEBES
AL, RERBRTEDSEZ Y (BHES),

fEFI3 : 2w b No. F-52-1, ATHLF9S w b+
MNNG+DCA #. 30:EEE#.

B2 5 4.7cm, R 4 X 3 X 2 mm @ Borrmann
1 BEHO N —~ & T, BEIRI O~ o ikic s,
T B T mucinous RS R L, ~HES GBS
B2 THETBICET 2 (BRY), REBOBRIIAGR

Table 7. Histological types of colon carcinomas in the group of

“colostomy + MNNG +CDCA”
No. of . . Depth of Complicated
Case carcinomas Histological type invasion tumor
1 1 Well diff. a. c. m —
2 1 Well diff. a. c. m Adenoma
2 Well diff. a. c. m -
Well diff. a. c. m
Table 8. Histological types of colon carcinomas in the group of
“colostomy+MNNG+UDCA”
No. of : . " Depth of Complicated
Case carcinomas Histological type invasion tumor
1 1 Well diff. a. c. m -
2 1 Well diff. a. c. m -
3 1 Well diff. a. c. m Adenoma
4 2 Well diff. a. c. m -
Well diff. a. c. m
Table 9. Histological types of colon carcinomas in the group of
“colostomy + MNNG +CA”
- No. of : . Depth of Complicated
Case arcinomas Histological type invasion tumor
1 1 Well diff. a. c. m —
2 1 Well diff. a. c. m —
3 1 Well diff. a. c. m -
4 1 Well diff. a. c. sm —
5 1 Well diff. a. c. sm Adenoma
6 2 Well diff. a. c. m -
Well diff. a. c. m
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A
T

11

Table 10. Histological types of colon carcinomas in the group of
“colostomy+ MNNG+DCA”

Case

No. of
carcinomas

Histological type

Depth of
invasion

Complicated
tumor

W 0o~ 3 U WO

—
(==}

Well diff.
Well diff.
Well diff.
Well diff.
Well diff.
Well diff.
Well diff.
Well diff.
Well diff.
Well diff.
2 Well diff.

DO 2 b bt e i e b

Sig. ring c.

poEop e

pop oo o

C.

LRI I I T I S O AN AR I

Adenoma

Adenoma

*

: signet-ring cell carcinoma.

Table 11. Histological types of colon carcinomas in the group of
“colostomy +MNNG+LC”

Case

No. of
carcinomas

Histological type

Depth of
invasion

Complicated
turnor

00 ~1 O U s W DN

10

11

12

13

Well diff.
Well diff.
Well diff.
Well diff.
Well diff.
Well diff.
Squamous
Poor. diff.
Well diff.
2 Well diff.
Well diff.
3 Well diff.
Well diff,
Well diff.
4 Well diff.
Well diff.
Well diff.
Well diff.
5 Well diff.
Well diff.
Well diff.
Well diff.
Well diff.
5 Well diff.
Well diff.
Well diff.
Well diff.
Well diff.

DO bt b b e b e e

PEPR PRI PP PP PP PRI P EPPOP PP PR

COPLRO0OORENNOPO0O0R0N00R2000000

*

83848

pm **

sm
Ss

pm

zgs838

S8

83388

sm

338383

pm

Adenoma

Adenoma
Adenoma

Adenoma

Adenoma

Adenoma

* . Squamous c. ¢., squamous cell carcinoma ; Poor. diff. a. c., poorly dif-

ok

ferentiated adenocarcinoma.

. proper muscular layer.
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i, EREEERETEERL, REBHEEDS
nihotz (BE10), %7 PAS R THARN DRI
sERE A (BEI1D),

E4 07y b No. H-63-1, ATAIMZ v b+
MNNG+LC B, 30:BEEH.

ERSELD 0.7cm, E2X2X1mm, [ sEDE
EO N — AR THRE E RO BB OBE R b W B
SROEESTED 515 (BE 12), BITKETIREH
DEABGEEE I HRERBOERLRELERETH 2

(BE13).

I, HEE

GEOHEB L ERIEENHE (BLE> v M8 T
MNNG #%5%, 3080 BHEE THiR—E ORI
ArRT ERBREHE 0L, ERENEE (A
TS v D) TRATIPHERE 1EBROPR
B3 EBIWETEES LB Y, ik 2:EER
T OBLTHRIRERIMER S W LT L 7, DB
BEOHBIT IR R U 2 0 ERISERT R I EE LA
%17 BHEE DEMAER/AES <, BRI 100 g L
TOREENED S, AT ATIIFERICHES
HEBINETORE 2R LzbD L Bbh (3).

&

Mean body weight (g)
g

Time after colostomization

Fig.3. Change in body weight of normal rats
instilled with MNNG and colostomized rats
ingtilled with MNNG or MNNG and bile acid.
MNNG was instilled for two weeks, beginning
two weeks after colostomization (arrow A), and
each bile acid was instilled for the subsequent
four weeks. %, group of “normal+MNNG” ;
®, group of “colostomy+MNNG” ; O, group
of “colostomy+MNNG+CDCA” : A, group of
“colostomy + MNNG+UDCA” : A, group of
:‘colostomy+MNNG+CA" ; B, group of
‘:colostomy+MNNG+DCA” ; O, group of

colostomy+MNNG-+LC” . Number of rats
used for each group is indicated in Fig. 2.

% =

SEEARE BT 2 KIBEFRER IR+ 2 A
WCHOY, TORKOBFEFNER L L TRERDORK
LB E T2 Fibhb Wynder 5991911
REECB T 3 EHEERE L KBRRERLOMICE
WIHEERB SN B Z L, BRI BT KBERE
ROWHEER & U CREFOIRILI S IEHERE
D¥EMEEY, BREFROBNSKBERECERE R
WERPRIZLTWS EBRRTWS, ZOZ EEEED
HARNKEBEE O KBEBERSBER, KEASE
ERIGERT 2 ERERTOENL, BERLBED
RYELRT T2 BEECRBEROERNA SN
BRI EOng HIEEAND,

EERRIZ b Nigro 5RBEBHRI 7V EF v 25 v
(Azoxymethane, BIF AOM & H8) T rE&HES I
37y MRBFEBERT, EEFABREE L 5% 4
BERFERINETRHE S BED IR &, 1R D OKER
MBS A BB HE MR S5O 3.10+0.58 Eizxt
L BRERF MR 53T 4.55+0.46 18 L BB
REZ L - TEBEROFEOEMER DTS, ¥
7z Reddy 223 Z v bIZIERARINEAR L LTa—>F
ANE%, I—2FAN20%,7—F 5%, 7—F 20%
2E5Z71-2-YAFNVE F 5P (1-2- Dimethyl-
hydrazine, EI'F DMH & I§) ERKBEHEEROK
B e, Bu236%, 64%, 17%, 67% L FeR5DREE Iz
BFEL  BEShLBHEC & - CTENRERCER
DERPBEH NI EREL T3S,

IO &S EFEREOEAIKIBERE L, B
FHREIZE U T3 Z L RETICEE 2,

£ AT, BBROERIREERE CHEHE® L&k
BEMSE T LRAND L 25 TH B2, (b,
EHEBIIFHETCa Vv AT o —VORIESTINTET
3 R{UCRFED T, BT ikt s v 1REHE (CA,
CDCA) BPHE, HICRENEII L3 7 o k@
b®Z 721, 2 REHE (DCA, LC) kElsh*z
DFRA B ECEBKIGE CERN AN THTFCES
B TR R IBEER 2 EATYS, AR, Fi
BUHEWBERRE 74— Pty JRHBLA T o—
WDRAZAT - ARMFELTVS, ZDLIZME
HEEARENER I USRI RIELUE 2 L R T — Vgt
DIBIND &7 & THEMGE., 7V ) FEDBEI L
HRIZE22 VAT o—-NVIRIEIEROEASELLE
HERERORAE L & b IClEH B R OBINE & - ¥
Z L HSHER S R T L B,

Reddy & i EERFEIEIUCHE S 200 5 HHER A
OE{CEBL, EFENLE» S, B - KIBRE
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EORBBFREOVTHRELL, T2bbHERA, F
EA, REAOEBETEHERIFEIT S ER, B
BREO S WHKEATOEHEBIHEEIZAEXA, TE
ADKI3~5 B R Y, EHEBRERTS CARK
1.5~ 3%, DCA Z#12.5~5%%, LCiB4EERL
etl, REATOXRBEREROEOEERLMET
RE B BRI B OSSN O (2 JEHFRAE AR D Fbbs KRgSE
BLEECEERS2E T4 i w3, A Hill
WO L RE RS T VT 7 7 U A BKEEDOK
RERERE AR » HE PR H BT E » NEDHEERT
e EREL, EENAOBEHEPHTE OIS XE
B U{RENICES T 5 Z L 2B L T3,
AET O/ S WRBIHBER B 2R
BT S, RgEEEOBHBERCELERE
®, ¥7-EERIICFHEEH DMH 5% U MNNG %>
v P RBRERE COEEEH L & Rl OEE
W R < KBRAERE b R o RBIIRE HITRRER & —B L
T CADEMCDCA, LCOBA 2&IZ L &0, HHY
FAE R L DZE LAY AR R FE L HTEIBTE TR MR
BEBRELCH2EREERIERL Tvwa,
UroREEEHRERICE) ZTRWELL LT
DEFERBHEBOMKA, *3ERE0ELLOWTA

Wt KRB R AT N LEE R ER e

TIELRFRET2HDTC, FOERRBEROEHIZIKE
#&®D Carcinogenesis fEBHDO—i2H> D EE 2 5.

BT, REBOELZEHMEHBEIEFEOHR IS 2
25, BREOEERIRBE ST 3489 noxa DAz 6
JBHE VOB L TIRBENCEES L b D L&
o3,

REOHFE & KB & ORE Y 2 v T Burkitt
S IBEE AP OMRMERL S & KEBEREE L ORE
BfRicHT 30 %E» S, ERESRIEIER 2R
L, #EEOBNEHARMOER2 2727 2 L KR
RAEREMO—-F 2T &R/, FRERCEKR
fRORECRESEBFMBRRE CHES T LEEL
Te b ) IREIID L Ly iz KRR Y KR—Y RO BRE
L KIBE 2, EBERYEHT R MTT L 2SR,
BEEBOR) -7 23l EL LOE
R0 s, BEOHFEENKIGBREREICH LEE
BREERIZLTVWE I ER2FRBLTWS,

Campbell 537 v + D LITREBI A TP 28
L, EEREERE N T 5 BEH AOM Iz 3 X
BREEE» S, JAET v b I ERERERXR
BTREBRCEBEREROET 280, & 725410, /A
54 DMH BRABREER T LT TR 5
WAERR U7 ALELPE R > BERGE EBRE T
BERERDET &7 LTV, Bz Navarrete

5423, Spjut I LFEBHI3-2"-PAFN-4-7 3 )¢
7 = =—)b (3 -2~ Dimethyl - 4 - aminobipheny},
LUF DMAB L B) K FEHBESI2L 27 v M KBRE
EERT, TITRHBIOERI N AP Frg
WIZE RS CRIEBSORENTED 5Nk h o7z L
L, BTRORET b EE S KBRS {REN R
Lzl Tna,

L#»L, AOM, DMH, DMAB % DFEEHI D ARk
FEIC 2 2 BERERS I AT I KB R T 2 72
T, HFoREs W BEH 2N UEFERcEms
NEBEABHEBICIER T2 2 L 51904944 s
FERBTEBEOET 242 LIZHROBET,
e ABRE E ORNREGREIET 2 EBEF L,
HEWEL, bMBRCEROPEDA» ERELES
BV RIEHIC X BREMNER S I,

1971 £ Narisawa &' 13 FEH MNNG AE#i% i
BRET2 L2k oy VRIBICEE, BELE
WRELL DB Z LITRIIL 7245, MNNG ORE(ER
FER S RBBRE BT ¢ 2 E B EMER I L 3 b0 .
49, [ A& U RSSO ffheR ToREB 0%
TRE SN T Ui 194040,

% I TEHIRBBOFRERBIC BT 2EROEE
DEEERET D0, T v b OLIFREBICATIN
EERL, KBAKBOBEREREED, B
EREETD MNNG HBHR 51 & 2 KIBFEBIZ o T
WE L%, ZOHKR, MNNG SR KBEERERS
U, BRIESE 4 FERmIEER RO &4 73.5%,
61.8%, 41.2% 3L, {EHFER MNNG S8t55
TRZEhZTh 13.5%, 10.8%, 2.7% L EHERIC LY
[EE s X UEE, RERERIVThLEEDETS
AL 72 (p<0.001), & 7:%8 & iz BB E S0 Ui RE,
PRIEES S ERIEENHTIR LY ) #heh 1.3,
0.718, 0.6 fERL DL, FEHER MNNG#
MBEEHTIZE20.16 (&, 0.15 {8, 0.03 & & LK
BB TREBEOEED (p<0.01)EL 2TDHT.

ORI noxa £ L TD MNNG OFEBIER
N LEEOFEMEENANBRE LR L Tns
ERTRRT B HDT, BB EEAELE - KERE
EROBEM 2 ERT 5 LEHE S — Vv OBELTO
EEOBEIEHE NS,

P BEED O EFH I A LITFIER Iz FE
ZEE R L MNNG 3 0N SR RE B & (N
#5 U MNNG SBF A5 O Fe L 18 0 U ABH B
MW7 B A RIET R RE L 2,

T DORER, FEREWEEARIRICHE T 5 MNNG#HE
KBEBFREES & CEERAER L MNNG S5
BETII%213.5%,10.8% % & L 7=zt L, CDCA 7
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I SEETR 14.3%, 10.7%, UDCA {1 IHE 58 Tt
9%, 14.3%, CA fTIBESETI 24%, 24% %, 1
SR S TIOPHEMNT 2EEERT E
ERETD SNAb o7, —/7 DCA IR S8 TR
%7250%, 41.7%, LC ST 70%, 65% & 2
wEH BT IE S HE T MNNG B SRt L v
FROBELLEED (p<0.01) BMAEFRL .

% 7218 5 N EBERL WBEREKTY, 1Y
) OESIE MNNG B 580 £20.16 {#,0.15 {#
itL, CDCA, UDCA, CA @ 1 RiRH-BR TNk 5%
THRPREMT 2EAE2RT EREIRDohinr
ShDizkbL, 2 RBEH-ER(TINE 588 T DCA {Thnsk
ERT&20.67 18, 0.5 @, LC{IEs#crEshz
n175M8, L4EE, WIFhHFEED (p<0.05) 8
PRLT.

s EERZEBERB L, 2 RIEHERINRS
k& o THEBREFEECKERERITRLEED
BinERL, L bEMIBENT v MicBiT 2 EER
ERVAMTAERERLEZ LS, 2 REHEN
AEREERED L TRENREAEE T2 Z L3RR
ant.

& Z AT, Narisawa 5*®, Reddy 5959 MNNG
BBS5ICL 37 v P RBREEERICRW TELE S
v Mz CA, CDCA, DCA, LC Q& MEIRHER{(TINEE
#5217V, REEHEOEMEERS CRIERD
REXTPOU» ol & IV EHBEEORBHEEZE
ET 5 L[FEIKHC, MNNG B 58 b L £ ToEH
BB EH CKBEREORERSEINZRLEEL,
LRREHER, 2 WREEH-ERWCREfRE <, KRIBRExL
Co - carcinogenic KEAT2dDELTW3, £z,
Saver 5524 FEF DMH FRABRERERCB VT
CDCA KB EROMNCEE L L 25, KBERO
FERIL CDCA e 5 7 v MZEHARTHY 3 51U
Tt e U, CDCA #SKEBRER A LEEIER 2R &b
RTVB,

L, CA, CDCA O 1 REBMHES 3 REPIMEE, 15
KRSMEEOERIZLD, 7 o BABLsh 2 kiEH
BEERENDE Z Lh 5 2 neDEBRTIEN
BB e BROEHSERSATOE 0, BOR
5, HBREOMA A S TRES N 1 RIBHE
15 2 RIEHBAOEREBETE 9, 1REHED
REBEFE LN T ¢ % FREC IR L T o
WhDLHERE NS,

O &iF Cohen 559 % FEHI N -X #1- N -= }
Y717 (N -methyl - N - nitrosourea) rEigigs
REB 7y b RIS T, AT 0.2%CA %
ML & 2 2 SR OAEHEATRHE 534 L S 1815

BEROBEEOHEMERD -4, FOEFEPEHBRY S
#1L 72 45R CA IRINSREHE 53 T N RBERIc L L 6
o CAIIZIZFE LWMEERTU7OIL DCA #3574 £
EEWLEME A2 E0 5, BOKRE SR CA B8
EHREERFITLIOTREZ L, OBRMEEICL 2
7 a BABICWE TH 3 2 RIBHE DCA »KIBIES
REEBENCERALEZLDEBUTHEIEND Y
HEAEI B,

EEOFEBR T KIBHE B OFER & oM 2
< L MNNG 24k % initiate 2R —%&&T C&EHET
BEPESEERSELLOTCEEXBROMER T
BRBRET o Ty 1LIREHBA IS T E
BSERIBNE T, 2REHBMIEESRTEED
EmERTHEEBEONL L0, ZEABAMEE
BORET b MIES S 1 IRIBHBO 2 WE
HEBAOEREIFEELLE L THBIEDI R O L#
Fah, Ko T 1 REHEBEECIIRBEEEROE
W ENRE NI,

& TIEHEE B AOREME I D W T IREHER O ST
EWENGRBYWE AF V2T Py (Methyl-
cholanthrene) IZ8RI T 5 Z & & V59, KR TAF L
I7 YL YH B0 ERICENL RS TR
BN DTSR E LTV, BIH Aries 59,
Hill &9 320 & KBRS R T3 3 E
iz % 8 o S M, B Bacteroides, Bifido-
bacterium, Clostridium 2#H L Z h 5 BEER OE
HETICEHEB» S XF Va5 b OSIEST
ZH1IOBRE L THIUEOA-BAERRC L2
AT 04 FEZOTEFMEREEE LG LT 1528,
RERFNIAT VY ZERSRBREFBHINTY
2y, ¥ 7z Druckrey £%3 DCA W KBE 2 /ER ¥
FBZENTORWLTEEED H 2WEnER SN
EERU, BRMERICER LB RS LB
SRHOFEBYENER SN B TR S BREC
BEETERW9 Lk LigdsERd Narisawa
54, Reddy 950 0 JHHER I S R CIZ BB O
RERLED N LS, KRBT 2 Rkt
EIRBONTB ST, PRl bEROERS AR
BETOEEDHERTCABIERIHET LD 2WE
M2 WEHEL SEREN L IELH#, -T2
WRHEH B3 KB FE#F O E T Carcinogenic &35 X
D Co - carcinogenic ZEF%2ET 5 LEX 2D0F Y
TH 3 52950,

D& I RKBEICHNT 2 2 RIEHBOREER
SEMORBBREEECRIZTHRELEE TS L,
EENZ 7~ ant: 2 RIEHBAZOEREEL,
EASE AR KIBESEERDET 2 b 0T VD
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IRFRIERE L B &, JEM LI & B A
DERIHES 2 REEHBROFRE VLR DBARER
HIDIEHEDS 2 RABHBR b KIS D B % M4 5 =
EHETE VB e, .

—77, BRHATH2BEHAROBINS 1 KEHR
PRt E OB 2 TREFRORD W & 3 HHRE
BEORR, KRN 2 BFEHoER*ERL,
RBBOREBRFO L TRENFE LR T b0k
wEIh3.,

BAE& b, DCA, LC #t MNNG FRAB@FHEE IR
HEERFEUTERT 2 Z AL, RIBBRECS
3 2 REEHBROFEDEREES TR S NI,

#*

KIBFFE B L ORRBEREMHET 5 —IHme L
T MNNG SFRABEI 517 5 EREROEE 2 RE
T3 LR, FERENEEABICNT 3 SEIEHR
DT IR ENABBERE LR EHEFRIZT IR
L, UTo&REEL..

1. FERIBENIES L CERER MNNG Eigks
BICBI 5 MNNG BREERERE FTEER T,
IRERERIZFTIE TR L T73.5%, 61.8%, 41.2%%*
‘LD L, BETREAEN13.5%, 10.8%,
2.7% &, WFERLERENRIZ LV EED (p<0.001)
ET&ERLL.

2. EFEWZEBABCNT 2 MNNG B EE
B L UEBEHBAINRSHCE T 2 BRERERL U
BB A5 MNNG BB 5T 5 % 13.5%,
10.8%, =X L CDCA {5 # ik &<14.3%,
10.7%, UDCA {58 it 25%, 14.3%, CA{T
IR EEETIE 24%, 24% & 1 REIBHE{TINESEETIE
EREERTED Mok, —F, 2RBEHEBAIREEH
T# % DCA (ISR TIZ /2 50%, 41.7%, LC{T
TSR TR 2 70%, 65% & 2 RIBHER(T N 55
T MNNG B SHIcUERED (p<0.01) e
RLUT.

3. EFIEEREES & CERER MNNG B s
BB 3 184D OREEBESE I EE, IRE
BT #hen 1348, 0.71F, 0.6 EizxfL,
BETIEA%0.16 8, 0.14 {E, 0.03 18 &, FEHHENIC
IowFEhbEEC (p<0.01) By L.

4. BEEIBTNBSHECBTS 1LY ORE
PR N BB AL, MNNG B S HOF 2
0.1618, 0.14{Hickt L CDCA t B 5B Tz &2
0.21 18, 0.14 {#, UDCA {55 Tix 0.32 {#, 0.18
i, CA iS58 0.36 {8, 0.28 {8 & 1 RAHMER
RSB TREEE 2RO h 5O R L, DCA

B

1

ISR TR & 20.67 18, 0.5 8, LC ink s
321758, 1.4M8s 2 REHBRA IS LY
NLEEWZ (p<0.05) HhOL7-.

5. #BohKBESOREMEBA RIS ey
T, I DCA IMEE5EED 1§l FEBMME, L
TR SHO 1 Pl RPLEEERD LS, 7R
BERLL, BRSETN, RIREE, B850
BES T, ERIEMERTENIC I U BN MNNG &
BEHTEBRE, EEENNG BIERET L L MER
SERTRE B NI 5.8 T 13 MNNG 800 581 1,
L, 2WEHETNESHTESR, BEFtizose
K ERZRLL.

B LoiR» o, EBRNABESEEMEIZB LT
WA ERA Z DRERFTH 2 Z L HEFH ST,

TEEHK 2 A, IR BEL 2 H8Y L AR5 -1
BEIEMERBIICELY o BHOBE L BIF 4. X, &1
HBE, MEBE2 VLW LEEEEE I, ey
REFCHETRR2ME & U7 REE 2 K2 MBS,
eI 2RO BE BRI EEOBELEL
£7.
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Effect of Bile Acids on Colon Carcinogenesis in Rats = Hokaichi Katayama, Department of
surgery (II), School of Medicine, Kanazawa University, Kanazawa, 920 — J. Juzen Med. Soc., 91,
452472 (1982)

Key words: Colon carcinoma, Rat, N-methyl-N’-nitro-N-nitrosoguanidine, Bile acid.
Abstract

In an attempt to evaluate the effect of bile acids on colon carcinogenesis, colostomies were
performed approximately 2 cm distal to the cecum of male Wistar rats to produce a segment of
defunctionalized colon, and a carcinogenic agent, N-methyl-N’-nitro-N-nitrosoguanidine (MNNG),
and various components of the bile acids were instilled into the segment via the anus. MNNG
was given daily in a dose of 2.5 mg/1 ml for two weeks and one of the bile acid components was
given daily in a dose of 10 mg/1 ml for 30 days after MNNG administration. All animals were
sacrificed 30 weeks after the beginning of the experiment to histologically examine the incidence
of colon tumor. The incidence was 73.5% in the group of normal rats instilled with MNNG and
13.5% in the group of colostomized rats instilled with MNNG. Thus, the isolation of colon from
fecal stream resulted in a significant fall (p<0.001) of the incidence. When one of the bile acid
components was instilled into colostomized rats following the MNNG administration, the in-
cidence of colon tumor was 14.3% with chenodeoxycholic acid (CDCA), 25% with ursodeo-
xycholic acid (UDCA), 24% with cholic acid (CA), 50% with deoxycholic acid (DCA) and 70%
with lithocholic acid (LC). In the groups with the additional administration of the primary bile
acids such as CDCA, UDCA and CA, the tumor incidences were not significantly different from
that in the group given MNNG alone. In the groups given the secondary bile acids such as DCA
and LC, however, a significant increase (p<<0.01) was noted. The present results suggest the
importance of the secondary bile acids as a promoting factor on colon carcinogenesis.
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Photo.1. Case 1, rat No. X - 84 - 2 (normal+MNNG),
autopsied at 30 weeks. Gross appearance of the

resected specimen, Three tumors (arrowed) are seen
on the colon.

Photo. 2. Histological appearance of the tumor mark-
ed with arrow A in photo. 1. Glands are proliferating
with lobular architecture. H&E, X6.5.

Eun

Photo. 3. High power view of the tumor cells in photo.
2, showing tubular adenoma. H&E, X200
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Photo. 4. Histological appearance of the tumor mark-
ed with arrow B in photo. 1. Note the invasion of
tumor cells into the subserosal layer. H&E, X5.

/]

Photo. 5. High power view of the tumor cells in photo.
4, showing well differentiated adenocarcinoma. H&
E, x200.

Photo.6. Case 2, rat No. H-66-2 (colostomy+
MNNG+LC), autopsied at 30 weeks. Gross appea-
rance of the resected specimen. Borrmann 1 type
tumor is seen on the colon (arrowed).
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Photo. 7. Histological appearance of the tumor in
photo. 6. Note the invasion of tumor cells into the
proper muscular layer. H&E, X12.

Photo. 8. High power view of the tumor cells in photo.
7, showing well differentiated adenocarcinoma. H&
E, %X200.
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Photo.9. Case 3, rat No. F-52-1 (colostomy+
MNNG+DCA), autopsied at 30 weeks. Histological
appearance of the Borrmann 1 type tumor. Tumor
cells are invading partially into the subserosal layer
and showing mucinous change in the submucosal
layer. H&E, X20.

&
Photo. 10. High power view of the tumor cells in

photo. 9, showing signet - ring cell carcinoma. H&
E, %400,
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Photo. 11. High power view of the tumor cells in
photo. 9, showing cancer cells being PAS positive.
PAS, x400.

Photo.12. Case 4, rat No. H-63-1 (colostomy+
MNNG+LC), autopsied at 30 weeks. Histological
appearance of Is type tumor. Tumor cell proliferation
is seen on the mucosa without any gland formation.
H&E, X15.

Photo. 13. High power view of the tumor cells in
photo. 12, showing squamous cell carcinoma. Note the
mitotic figures (arrowed). H&E, X400.
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