Effect of Acids as an Intrinsic Environment on
Colon Carcinogenesis
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KIFR I ARER A RIARR B 2 AWBIE & L T O PRETEBEROZELERET 2L 2
BEIE Ll (EREFL o CBSERORS 2BOREYHE, N-XFV-N-= N2 hOVs7=y
> (N-methyl-N’-nitro-N-nitrosoguanidine, MNNG) B X U'1, 2-¥ A F Lt F7 ¥~ (1, 2-dimethyl-
hydrazine, DMH) TZHEH SN KBREERES v » CTORHPEABERESTL, S5 InsDRE
WERERCE T BN ET AR OB L REASFEWTR E R U, & BRI REBRE
BB 2 REAEN FIEHEBERIC DLW T A REL 72, £ DR, MNNG SR RBEOETBAERLI
a— )V (cholic acid, CA) @ E&, REEREHE X OB, 1REHEE/2 REMTEREES LU CA/
DCA (¥4 %y 2—NE, deoxycholic acid) {ED EFH %L, DMHBREABE TR CADLSE, 7/
F4 %y a—NE (chenodeoxycholic acid, CDCA) B & UREIEHETEE X OBY, 1 RETERE/ 2K
HEHE 18 = CA/DCA D L& &, FIFRBOMEREETR L. & 72, KIBEEREOEEE B
BT CDCA O LR, DCA OEANZ, 1RIEHEER/ 2 RIBHEREE - CA/DCA {ED LA 27D,
@ X 2 EEBAEEROEE» S EHEBOBERE-Th, 1 RAHERO LR, 2REHBROBDS L
WIETR—HLLERER L, Zh s QEEEROZEE, MNNG EERIBREN T EBR 16
LR, DMH FTHSBHEH TIRREEE 200 mg/kg O W h b REEBRFENICRESER Y — 70
B —BL Taon, BEED, KBEEEEEOENCIE—EDERERL R 2 o
HEAL, Lid, ZOEREOESKBHRCEEEE(ORET 2L —BL 2 s, REY
BT initiate & Nz KK D (LSS 2 B BAR B CBE 2 RIZL, RBEOREEEINL
BEMNNBRELTRT 2 b0 LEwmL .

Key words colon carcinoma, N-methyl-N’-nitro-N- nitrosoguanidine,
1,2- dimethylhydrazine, bile acid.
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Abbreviations : a.c., adenocarcinoma; CDCA, chenodeoxycholic acid; CA, cholic acid;
DCA, deoxycholic acid; DMH, 1,2-dimethylhydrazine; LC, lithocholic acid; MNNG, N-
methyl-N’-nitro-N-nitrosoguanidine ; pm, proper muscular layer; s, serosal layer;sm
submucosal layer ; ss, subserosal layer ; UDCA, ursodeoxycholic acid.
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DR O ZAL L & U IR EE R i o SN 2s 28
odl, EERTEL TOMETEBOEEESiEman
7139712 Narisawa S '3 LERBYE N- 2 F
WN-= Fa-N-= b Y2772 (N-methyl-N-
nitro-N-nitrosoguanidine, MNNG) O /Ki& 8z
IAEBABET TV AL, BErBoRO®XE:
fmTa itk oT, EHBRIEIFEEEEE L Z0LH
KB EICBENFERER O L 2REL TV 5,
$77, FIE ATHIFGERIC & 2 EHHEE KB % 1F
gL, ZOZEKBIZ MNNG i2hl2 @R o
mEBRE 21TV, 1 IRIBHEER U 2 kIBH R
CRIBRR AR EEORINERD T L L, 2 W
BOEENEROEREZEU TS LFERL TV 5,
ID& I RRBRERE L, BHEE, & <22 kETE
@ promotor & U CD&EN I RIREIL & 48, K, f2
BRI EEO Y L WEEERRET L Rr s
KGEFEL 2D, 212, MNNG® 1,294
FuL kR F Y (1,2-dimethylhydrazine, DMH) 7 ¥
DRIEMERMRE I L > T L BRIIKBESRET
BEEWIOM B S NA, TDZ L, KBNTERS
WRREEEET 2= b o VLA N RO RIEY
Ak, H20iE I8 5 OFREYE T initiate & iz
KESHEEENEE D Z AL B E B O &b, TTKERSY
HThH 2 EHBRABICREE RITL, KBERE R
ERNRERR 2R T 2 TR 2R SR 3, 2 2T,
EHZERN 2 & N BRI KSR B D
BRI SRR O B RET 2 L L b, &5
ERLFRABFORE -2 2BOREYE, MNNG 5
S UDMH 1z & 2 KIS 40T C ORREFR 72 B
FREHBAERL O W 2 RET L 72, 2 DR, KEBES
EEECRIZ TR OZEICELBkD 2 RS
LOTHET 5,

wEE £ UHE

I. RE&EH1Y

ALy VEBIE R S K UKGE K TEE L 7 250
gRI O Wistar Bl v b 2y, FROLE %
LTHBRE 7 0L % 1ERL L 72,

1. MNNG &5 v b

MNNG &5 Fikis, HEK THEMBL 72 0.25%
MNNG (FIM3E CEMARLE) M Iml 245 b v
BF—=FN (87 rFH4R) T MIMLD 8
FIFhE H RS U e, SRS 1 4 BN % TR
EBL RSy b &R 72, MNNG 2 % K18 & 1 5
7 MBI BB S, EBE 40 8L AR
BLETy b TRIBICEEE AT 2 LD EAL, $HE
T b CHBRE LT, & 5, RN RS IRN

HIHMRER OB 2 R T 2 0, BEREOEE
Kihbsd, RgEEEaEe LT, 8 AMERE
BE®ROT v b (1), EB% 4 EBREL T v b (2
), 168287 v M (3ED, 0BERES v (48D
RUSEZ v b D5 8RR,

2. DMH¥55 v b

DMH (REHZE T 3te 2t 8) i, BEREY -5
WIEREL, pH % 6 IC#B L 72 R T 20 mg/kg %
7 v MABRE T 1M 118734 L 7. DMH &%
RBEEES v M8 2 BB, BigsE
400 mg/kg, ¥ & UF400mg/kg B 5% 48881 7
Ty P TRBIBEL2E T2 O FRA, ML EL
EZybel, HEBRILE, 2510, RERZEE
PR R IR B AR DR 2 AR T 2 72, BIER4AE
DHEII» b 59, KIBEREBRRE LT, BBS
#200mg/kg BEEERDO T v b (18, 400 mg/kg
BE5EHT v~ (2°88), 400 mg/kg %545 4 B8
v (38 BLUNET v b 4BEER VT,

3. R ey

e KBz B L TR EREREE LT
BESNEZOOREHE L L, ERFNLBONELC
MBI E R0, RIEE D B R L
WAL 7,

1. BB & AE

1. REyFERELEE

BN 25 mg/kg DB T ¥ 3 R v, FoiE
R L -, IR 2 RiGE ke, FAkGEYE
EURT2L L b3BT7FABIRATF—F A (7 b
LRRSHB) 2@AL, BT T2ET%2E, 55
0.2ml % EHEEIEICHLL (B1).

g

Fig.1. Diagram to collected the bile from the rat.
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1) PERF o—LEREE
BIAEF0.2mlic 4ml D T8 /=N B2 h0x 24 B
MBS ZhxiEE, 30 (3500 @EE, 10 4/ L.
ZOEEImIC INTEY—Fdml &e~FH 5
ml ZHEIMERL, R Fo—LEAF Y BIBEL
7. AREOCEREL 4ERVEL, BEEET7T 7oV
BECAR, 27, SBREMBERIZINAEY -
Fixy /=0 (1:1V/V)2ml Ty, 770
HREIWEmML 72,

2) HAEHEOMASHEL & O BB AR
¥®

HEOA -7 7 0 REE 2 HHABINE TS
J—=nEBRELEE, £F—t27v—7 (120°C, 1kg/
cm®) T 4 WERIINEA LRI ES & 7 CHERE R Nk 43
FRL 7z, YRV T 6 N #EE % AV pH1 CHRR, S5ml @
Ty =R SECEVRIET Z it E-
THEMAIEHR S L, 28, NEMEEYE L
T5 83T BOY 0Ok ABES L CERRE
F bV UASg REMERE LRMKBEL, F7 X
TANE— (Gg) ERVTHRALT,

3) JEHEEI VEFYLEDO X F VLA T VL
FEFCu—7 ) —RZ B —F — i &> THHK
RREZE L, o8, TRICHELLEHRICNL

TEPYEDOLY /—VERVCEHERFEELE, on
Xy /=1 02ml EMASEELITHBIIERT
LETHMR YTV A DI Y/ — VIR RN
L, #RLRET 20 HEHBEL 7.

4) BEHBRRASEKBED M) A F LYYl

W E Ty —y— (FERK ARRLY ») wAn
BHZER Y 7T 5 SHBERSIL &, 8CCOERYT

30 SHRAIEL 72, RV T, Ty 7 — 9 -2 ERIRL,

b Y A F 4 B (TMS-HT) 0.2ml 202, 2
SERIGS 7z,

3. AAZa= b T7 412k BMRMEEMRE &
VER

1) #Azu< 777 1+ —8B{FRG

EME GC4APF # R 270~ 275 7 (SuEB{Em%
Hesl) 2RV, ROBERMEGE LR,

AL 3mmIX2m A TAST A
BEIZEHEWEIE  poly T 110, 0.20%

#H{& : Chromosorb W 80~100 NP

A7 LRE L 200°C

SEHEAEREE | 250°C

F 5 Y 7H A : He 50 ml/min
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Fig.2. Gas-chromatographic standard elevation pattern of bile acids. CA, cholic acid;
DCA, deoxycholic acid; CDCA, chenodeoxycholic acid; LC, lithocholic acid; UDCA,

ursodeoxycholic acid.
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©, [REEER» 5 3 — LB (cholic acid, CA), 7%
23 a2— NV (deoxycholic acid, DCA), 7/ 74 *
; a— L (chenodeoxycholic acid, CDCA), V b
5 — L (lithocholic acid, LC), vV F4Fv a—
w# (ursodeoxycholic acid, UDCA) DE&FEREH-E
PAELT. ¥, ThSOEFBROSERR, %G
SN BERPETHZ25 25 BOE—7 12
WTARE—Z7OREDUEE»PSEHLA(K2),
r, Sy BRI A 709 bS5 ATLCOTT
HERETEOE—7 28, » 7 LB EMH*%
0.18%, 0.20%, 0.22% & Z{b 2 & T b {RFFEEMIH: LC
BLUUDCA b —BEY, gt Fofyva—n
# (hydroxycholic acid) ® g-4 Y 2—1 B (8-
muricholic acid) & b E-oTwlz/zs, LCE EBIZ
FEAEEHBRX LU/, ABEHEBIEZZ v b 20 E2HK
ZL, LCEHEHEMLEM83.0£2.2%Tho1-Z &
»e 2 WEHEEE LTk 7z,

4. [EERFERREL & 1IRBEH-EBRE/ 2 IRIBH R B E

FR7av 77 LZE-2TRE, EREANLEE
BB MR &

0.2ml B RREEN®RE
0.2mlfEH» S BN RIEH R

X100

THEH L, %72, CA, CDCA, UDCA # 1 RfEIHE:
iz, DCA, LCB L U'Z v MiZBiT 2 RAEBENE X
RORIEMERE U, WEORELLT 1 IREEHEEE/ 21K
BEHMEEEESR L,

I, KR 8 (<45 1 % BRI PAR I O E

IS

BHSER 2 LT WRBEEE Bz DWW THE
BRBEHPOEHBER *REL, FREEE2ER
BEE 8 Bl JEH-BRARBL & RHHARET L e,

MN N G — enema group

proximal colon ; 0
distal colon 15

2. BHOFES L UIEIFERIE

KRR > ICBEB T 5 ARG EL B8k
L 2 BREFTHERIC, FARIREORIBIZEILE
HEER L, BEAEN 10ml 2R, 55 0.2ml
EHP B BRI IR L 72, BEHER ORI I HIS
DOEEEREERIC T, EEEH D S B2
L, BB GCHAAPF FRx7a= b7 5 7%Fw, §iE0
BERMFIZTRIE - HHTL 7.

IV. #EEH AR E &

HEET M EIZ 1 STUDENT'S T-TEST % A\
THEEREETEW, p<005DBEXEEEDHD
EHFEL, 2B, Kz, MEAN+SD.T&bL 7.

B ikt

I. MNNG % t: (2 DMH SR AXBBEES v b 1=
B 5 EEOREBEKSENRR

1. HESML

MNNG 35X U'DMH @ 2 OREWE I L > TH
FEINEED SBEME MY 2 &, MNNG &5
KEE T 5 EDBET RTSEMKBEE D0
XL, DMH ZFHHRABE T3 15 E 12 8 (80%) 28
BB R 5o, 8 CEREC SRS R L (F
3).

2. FERE{EE
ERSNLEEOERIE MNNG 8 £ O DMH 2
EHITI0ME IS BT, ML b 6 WASERMEERL,
—FHE&FEMED 4 FEDRTFIT 2 B8 308, 3@ 10EE
TR & AR L BB OREESREE R LU (&
1-1, #1-2).

3. ARG

RISREE D e\ ARHT I ¥ UM 0 ARG % 4748 T
5k, MNNG FFRABECE s 15@AOBED S

proximal colon ; 12
distal colon ;3

D MH - injection group

Fig.3. Location of colon carcinomas induced by MNNG or DMH. The figures represent

number of colon carcinomas in 10 rats.
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b 13EE THEERT, 351 p M 6HE 40%) &
BLE, Tl sB4ME, HaBi2{@ Hat+llc
BIBETH-7z. —H, #ITH L Borrmann 1,
Borrmann 2 #D& 1{ETH -7 (81— 1). DMH
FHRABECRHCRERIT a MO 3@DOAT, fil
13 Borrmann 1 B3 111§ (73.3%), Borrmann 2 %Y
1{8T, MNNG FFEXB#E Ll DMH SR XEE
MNETROAREEL2RTEEOS EmERLL
(F#1-2),
4. GEE
HEE I MNNG BRABR CIL 15 EOBED S

* 1318 (86.7%) £ THSsm T, 21{EIZ ss %z
TE4L(#1~1). —H, DMH FRENBHORE:
i sm 3{&, pm 4 {&, ss 718, s 1 {8 T, MNNG &
FEABEERLD pm ULOEEE 2R - EE
1218 (80%) ®2divfz (’1-—2).

5. fEiA

BIEOHEBE IOV T, MNNG FRABETE
LEEMEREERL (FL— 1) ®wiL, DMH
FHAMETE 15 1L (73.3%) & THHHE
ERL, o5 EOMASEE 3 EAEMebiE, 1§
HEBHIRE T (R L — 2), MEICLOFERsNLE

Table 1—1. Histologic classification of MNNG-induced colon carcinomas

Case No. of Macroscopic * Histological Depth of
carcinomas classification type ** invasion
1 1 Borrmann 1 Well diff. a. ¢ ss
2 1 Is Well diff. a. ¢ sm
3 2 Ip, Is Well diff. a. ¢ sm, sm
4 3 Ip, Ip, Ha+Ilc Well diff. a. ¢ 8, sm, sm
5 1 Borrmann 2 Well diff. a. c. s
6 1 Ip Well diff. a. c. sm
7 2 Oa, Ip Well diff. a. ¢ sm, sm
8 2 Ip, Is Well diff. a. ¢ sm, sm
9 1 T Well diff. a. ¢ sm
10 1 Is Well diff. a. ¢ sm

* Morphological classification of colon carcinomas was performed by General Rules of Japanese Research

Society for Cancer of Colon and Rectum.

»Well diff. a. c., well differentiated adeno carcinoma.

*3m, submucosal layer; ss, subserosal layer.

Table 1—2. Histologic classification of DMH-induced colon carcinomas

Case No. of Macroscopic Histological Depth of "
carcinomas classification type** invasion®
1 1 Borrmann 1 mucinous c. 8S
2 1 Borrmann 1 mucinous c. 88
3 2 Borrmann 1, a mucinous c., a. c. pm, sm
4 1 Borrmann 1 mucinous c. ss
5* 3 Borrmann 1, 2, 1 mucinous ¢., mucinous c. S8, S, 8%
sig. ring c. ¢.
6 2 Borrmann 1, Ila mucinous c., a. c. pm, sm
7 2 Borrmann 1, [la mucinous c., a. C. 88, sm
8 1 Borrmann 1 mucinous c. pm
9 1 Borrmann 1 mucinous c. pm
10 1 Borrmann 1 mucinous c. ES

*With liver metastasis, peritoneal dissemination and duodenal carcinoma.
**mucinous ¢., mucinous carcinoma ; sig-ring c. c., signet ring cell carcinoma.

***pm, proper muscular layer; s, serosal layer.
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BOEBEICHS M EENA SN, DOREEET B AR 4 1275R L7z, DCA, CDCA,
II. MNNG % -2 DMH FRKXBERES v b 12 UDCA #iRH e D TR mERIcAEOER Ao L
B 5 B RRHEEHERL minodzis, CA BLURBERHE X 2L TIRE
1. MEHEEMEAEL BERUCBHE 0 ZE» A o L, CAMERL X, BB
MNNG FREABE 7 v b EXMBOERERS v b 58.3+5.7% L, BT 5. 727 5% L HED
.% % % % )
10 101 0] 504 {3
90 . J i
T
§ 80 } - . a0} |
B
"8’ 704 e . 4
8 .
g 604 % b B r 30 4 [-
,‘% 504 54 5+ 5
404 y .
P ] 204 1 ¢
o 30 J i ) R
204 4 B 10 4
104 . 4 1
0 0 0 0 0
CA DCA CDCA X UDCA

Fig.4. Bile acid composition in bile of rats with MNNG-induced colon cancer (@ n=10)
and of controls (©,saline enema ratsn=10). Each point represents the meanzS.D.
Significant differences were observed in CA and unidentified bile acid (X) between rats
with MNNG-induced colon cancer and controls (p < 0.01 and p < 0.01, respectively).

% % % % %
100{ 10, 10] 50/ 10]
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8
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Fig.5. Bile acid composition in bile of rats with DMH-induced colon cancer (® ,n=9) and
of controls (O ,untreated rats,n=10). Each point represents the mean+S.D. Significant
differences were observed in CA, CDCA and unidentified bile acid(X) between rats with
DMH-induced colon cancer and controls (p < 0.01, p < 0.01 and p < 0.05, respectively).
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EEERLE (P <001, —7, KEERTE X O
AR, RERD 26.5+8.0% 5t L, IBEBETIE 11.2%
4.8%E, WIZHER TCEEOEKM@EE2 R L 2

(p < 0.01),

DMH #EHABREZEZ v b ENBOELES v DM
BRI EEAE AR 2 5 127K L 7z, DCA, UDCA fHEE L
CoLWTRHERCEEDEZA SN T2H,
CA, CDCA B & UREIEEHE X D TkTER
CEEOENA SN, CA LI, WD 58.5+
4.3% KL, BT 72.5+6.6% LIBEETER
KEEETLE (p < 001). #72, CDCA MR,
HMEBEED 6.8+ 1.6% R L, IHEHTIL 3.9£1.5%T
B, RETEHE X ORI, B 2.0+
3.9% w3t L, EBEHETIZ 15.845.6% &, Wi bil
BRTERCB» > (p <001, p < 005).

2. LREHEE/ 2 REHBREHE

BEZy b8 1 REHEE L 2 RBHEBRED
R rga+2 L (H6), MNNG BXRKBEHTI,
WROERTEHTO 2.430.8 2L, HEH TR

=]

il

secondary bile acid amount )

Ratio ( primary bile acid amount,”

5.9:1.7 L HBCEMEERLL (p <001). Fggr
DMH ZFEHRABETL, MUEMO3.1+1.3105
L HEEEETIZ4.621.5 BEERX Lo CUEESFL
72 (p < 0.05).
3. CA/DCAf#E
HEZy MBS CARL DCA BDOHELE7
IZFRYT., MNNGHERKBEETIE, SREER
13.3+4.2420 L, IBEBETIX17.843.1 LBERT
EEDETE,» -7z (p < 0.01). &7, DMH &% X
BB L TYH, BAERD 14.0£2.7123L, 8
BRHTII6.9x42rAKOBERALEZRL -
(p < 0.05).
. MNNG % 722 DMH #5265 5 | Bug
DRBEEE) RS E (L
1. MNNG EB#5 8 5 gt
MNNG B 514 5 RIGHIE O R0k 2 4
L (£2), £AEBHTIEERIIS L E ras
BN MorzDIIRL, MNNG EBEZDS v b (1
FE) TIGEMI AR % RO REREFEME A3 10 IS ok 6 &

>

(o]
I

secondary bile acid amount )

Ratio ( primary bile acid amount,”

Fig. 6. Ratios of primary to secondary bile acid amount in bile collected from the bile duct
of rats. Each point represents the mean+S.D. Significant defferences were observed
between rats with colon cancer and controls in both the MNNG group (p < 0.01) and

DMH group (p < 0.05). n,number of rats.
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Table 2. Numbers of colon tumors induced by MNNG- enema

control just after 4 weeks after 16 weeks after 40 weeks after
(saline enema) MNNG enema MNNG enema MNNG enema MNNG enema
(n=10) (n=10) (n=8) n=9) (n=9)
(group 1) (group 2) (group 3) (group 4)
adenomatous polyp 0 0 0 2 5
hyperplastic polyp 0 0 0 0 1
adenocarcinoma 0 0 0 0 8

n, number of rats

30 30
201 204
S T S s
Q <
> <
®] ’) O
~— ~ .
o 2
= 5
c 10 x 104

Fig.7. Ratios of CA to DCA in bile collected from the bile duct of rats. Each point
represents the mean=*S.D. Significant differences were observed between rats with colon
cancer and controls in both the MNNG group (p < 0.01) and DMH group (p < 0.05). n,
number of rats.
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(60%) i, MNNG EBk 4 B2&aL0T v b (2
B T 8B 3T (37.5%) &, MNNG FHiB#%OF
HoKBHEOZEL: LTRE W, BEELRY —
TOREIIMNNGERZ 6BEEBALI v b

(38) Loash, 9EAR2UC (22.2%) WKRDS
ni-, 2B, SHTRBABERY -7, BWEIEE:
nixmot, —H, HBE%OBEZALIT v M4

B) TIZOTEF 6L (66.6%) W 8 HOBEDRE L
e, FRREMERY 79I A0T (44.4%) 175
@, @A) —7 917t (1.1%) 12 1 {Ho%s
Mg SNz,

2. DMH #5104 5 &1

DMH #5412 & 2 KIBRIE O BEFNE (L2 22
(#%3), DMH ##% 5 # 200 mg/kg ¥ 5EHD S

Table 3. Numbers of colon tumors induced by DMH-injection

DMH injection

DMH injection 4 weeks later

control total dose total dose DMH injection
200 mg/kg 400 mg/kg total dose
(n=10) (n=8) (n=7) 400mg/kg
(no treatment) (group 1) (group 2') n=28)
(group 3)
adenomatous polyp 0 2 1 3
hyperplastic polyp 0 0 0 2
adenocarcinoma 0 0 1 14
n, number of rats
100
U/DCA 44+ 2.0 6.8+1.6 7.041.2 55423 4142,
/ 18.4+4.6 13447
4.6+1.0
%ZS.SiS.O /27@3.5 %315@1.1 o 18412
S -
EC, DCA 4_92(7 /)
o] CDCA 6,4
3 '0*7 7.3+1.9
0 7.8+2.
g
£
Q
(8]
7(95 58.3+5.7 50.74+3.2 65.31+-8.5 75.3+8.2
@
Q
@
control just after  4weeks after 16weeks after 40weeks after

saline enema, MNNG enema

MNNG enema

MNNG enema MNNG enema

group. n =10 )(grouo].n=l(])(group2,n=8) (group 3.n=139) (group 4 ., n=9)

Fig.8. Composition of bile acids in the bile during development of MNNG-induced colon
cancer. Percentage of CA was significantly decreased in both group 1 and 2 (p < 0.01 and
p < 0.01, respectively), and unidentified bile acid(X) was significantly increased in both
group 1 and 2 (p < 0.01 and p < 0.01, respectively), whereas CA was significantly
increased in both group 3 (p < 0.01) and group 4 (p < 0.01), and X was significantly
decreased in both group 3 (p < 0.01) and group 4 (p < 0.01), when compared to control. n,

number of rats.
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Fig.9. Composition of bile acids in the bile during development of DMH-induced colon
cancer. group !, total dose 200mg/kg of DMH was injected ; group 2’, total dose 400mg/
kg of DMH was injected ; group 3',4 weeks after total dose 400 mg/kg of DMH was
injected. Percentage of CA was significantly increased in both group 1/, group 2’ and
group 3’ (p < 0.05, p < 0.01 and p < 0.01, respectively), and percentages of CDCA,
unidentified bile acid(X) and UDCA were significantly decreased in group 1’ (p < 0.05,
p < 0.05 and p < 0.01, respectively), when compared to control. n,number of rats.
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Fig.10. Ratio of primary to secondary bile amount in the bile collected from the bile duct
during development of MNNG-induced colon cancer. Each point represents the meant
S.D. Ratios were significantly decreased in both group 1 (p < 0.05) and group 2
(p < 0.05), and increased in both group 3 and group 4 (p < 0.01 and p < 0.01, respectively),

when compared to control.
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Fig.11. Ratio of ptimary to secondary bile acid amount in bile collected from the bile duct
during development of DMH-induced colon cancer. group 1, total dose 200 mg/kg of
DMH was injected ; gloup 2/, total dose 400 mg/kg of DMH was injected ; group 3,4
weeks after total dose 400 mg/kg of DMH was injected. Each point represents the
mean*=S.D. Ratios were significantly increased in both group 1’ (p < 0.01), group 2’
(p < 0.05) and group 3’ (p<0.05), when compared to control.



552 7\

JEH O 1 REHEER - 2 RIEHBRED 5D 2EHE&
X, BEEEBRED4.7E2.6 0L, KEERETR
12.6+6.0 t KIBEBETHL L R EEERL -

(p < 0.01) (K 15).

3. CA/DCA{E

CAELDCAEDILEZELTIE, EEEBRBEZD
2.5+1.4 L, KIBEEBHIZ5.8+3.7 =L, KB
BRETCEEEZEL Lo CHEELRLE(p < 0.05 (X
15).

& =

AEBOFREBR I ES OFEZWHTE» 5, BER
F, ERAHERT L EELEEEEE T LN
BRashTwavsm Unl, KBFEOD carcino-

Bt

genesis 5T %6, FBETF (initiator) k(iR
F (promotor) OWEM & DRFTVEETH 3w

Sander 571d, BN TEHEE L 27 3 >0, %
MEETHN-= oV LEMBERENE I Ly
Gl E0IEFE, RBRCBVTYH, BAEED
BRI & - TREBTOMBAERE BT I, &
Tz VYBBERY VY, TAFZURFL=sy
MmHERY Y, Y IREYRAFAT IO,
TI/BPOIRT I VICEBREND Z L SHH
h®, BN LR, N-= oV tEmoEEshaT
BEMEDRE SN T3, I, Varghese 52088
Tiddh 255, AEEFIWCN-= b0V LEWEREL L
Zk, EbizlE, RE-SKREBYEHE S 088
i, BBPREIC L > TRFOMEE 7 2 > 55 N2

301
T
20+ _
—~
< T ®
@)
<
< @
O (]
S e
.8
b
S 10 L
0- I 1 1 1 ]
control just after 4 weeks after 16 weeks after 40 weeks after
(salina enema) MNNG enema  MNNG enema MNNG enema MNNG enema
group (group 1) (group 2) (group 3) (group 4)

Fig.12. Changes in CA/DCA ratio during development of MNNG-induced colon cancer.
Each point represents the mean+S.D. Ratios were significantly decreased in both group
1 and 2 (p < 0.01 and p < 0.01, respectively), when compared to control, whereas they
were significantly increased in group 3 compared to group 2 (p < 0.01), and increased in

group 4 compared to control (p < 0.05).
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Fig.13. Changes in CA/DCA ratio during development of DMH-induced colon cancer.
group 1’, total dose 200 mg/kg of DMH was injected ; group 2/, total dose 400 mg/kg of
DMH was injected ; group 3', 4 weeks after total dose 400 mg/kg of DMH was injected.
Each point represents the mean+S.D. Ratios were significantly increased in both group
1" (p < 0.01), group 2’ (p < 0.05) and group 3’ (p < 0.05), when compared to control.
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Abstract

The effect of bille acids on the development and proliferation of colon carcinoma was ex-
amined by analysing bile acid components in the bile of rats treated with two kinds of car-
cinogens, N-methyl-N’-nitro-N-nitrosoguanidine (MNNG) and 1, 2-dimethylhydrazine (DMH),
which differ in mechanism of action and route of administration. In addition, the bille acid
components in the bile of patients with colon carcinomas were compared with those in patients
with gastric ulcers. Similar significant changes in the bile acid components, namely, an elevation
of cholic acid (CA), a decrease in unidentified bile acid (X), an elevation of primary bile acid vol-
ume/ secondary bile acid volume ratio and elevation of cholic acid/deoxycholic acid (CA/DCA)
ratio, were seen in rat with colon carcinomas induced by MNNG or DMH, while chenodeoxy-
cholic acid (CDCA)was decreased in the DMH-treated groups. The bile acid in gallbladder bile of
patients with colon carcinomas revealed elevations of CDCA, primary bile acid volume/secondary
bile acid volume ratio and CA/DCA ratio, but a decreasa in DCA. These changes in the compo-
nents of bile acid were seen to correspond to the development of adenomatous polyps both in
MNNG and DMH administration experiments, that is, around 16 weeks after intestinal infusions
of MNNG or after a total dose of DMH injection reached over 200 mg/kg. These results indi-
cated that patients with colon carcinomas exhibited a characteristic.component ratio of bile acid
in the bile and that this ratio was observed to correspond to the period of onset of tumorous
changes in the colon epithelium induced by MNNG or DMH. These data further suggested that
changes of colon epithelium initiated by a carcinogenic substance exerted an influence upon the
metabolism of bile acid as an important factor in the development and proliferation of colon

carcinoma.




