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ABSTRACT

Azoxymethane-treated male Fischer-344 rats were fed for 39 weeks casein diet (group A),
HMF diet (group B), deoxycholate-supplemented casein diet (group C) and deoxycholate-
supplemented HMF diet (group D), respectively, from which the colons were excised and
examined for tumor development. Firstly, tumors visible to the naked eye were picked up to
make a comparison between both groups without and with deoxycholate loading. As a result
of Fisher’s test, tumor incidence in groups A and B was significantly different at P =0.01 from
that in groups C and D. In other words, deoxycholate served as a potent promoter in colonic
tumorigenesis. With respect to a comparison between both C and D groups, a clear distinction
was observed for tumor size (¢-test, P <0.001) but not for tumor incidence (Fisher’s test, P>
0.2). For this reason, the colons without seemingly visible tumors were inspected over again
through a magnifier and faint prominentiae ‘ bud tumors’ were tentatively ranked with half a
tumor altogether. The rats of each group were arranged in order of their bearing tumors,
followed by non-parametric Mann-Whitney test. Consequently a gap in arrangement between
both C and D groups proved to be significant at P <0.05, implying that HMF diet was more
effective in retardation of colonic tumorigenesis than casein diet probably through the capture
of secondary bile acids. In this connection, large-size tumors of which thin slices were path-
ologically inspected under the microscope were all diagnosed as highly-developed adenocar-
cinomas. Secondly, the stimulatory or damaging effect of secondary bile acids on cell prolifera-
tion was investigated in order to obtain some information about their cancer-promotive action.
In view of a preliminary approach, mouse fetal fibroblast 3T3 cells were used for this experi-
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mental purpose. The culture medium containing cholic acid or its related conjugate in the range

of 0.2 to 1.0 mM did not affect the proliferation of 3T3 cells. Alternatively the presence of

dihydroxybile acids such as deoxycholate and chenodeoxycholate at more than 0.6 mM did not

only suppress the proliferation of viable cells but also affected its restoration after removal of

the bile acids. A similar effect was observed for monohydroxybile acid  lithocholate ’, although

being a little different in restoration after its removal. Further information is required to

reasonably explain the cancer-promotive risk of these bile acids in connection with such a cell
toxicity. Rep. Soy Protein Res. Com., Jpn. 18, 105-111, 1997.

Key words : colon cancer risk, secondary bile acids, cultured 3T3 cells, anti-tumorigenicity of

HMF, suppression of cell proliferation
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Table 1. Difference in tumor incidence between both groups loaded
with and without deoxycholic acid

Number of rats

Total
Tumor-burdened  Non-burdened
+Deoxycholate 9 10 19
—Deoxycholate 1 14 15
Total 10 24 34

Fisher’s exact probability test:

P=[19115110124!/341]1%x[1,79110111141+1,7101910!1151]=0.01
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Fig. 1. Photographs for the colon of a rat arbitrar-
ily picked up from each group. A single
tumor and several tumors were recogniz-
able in A-3 and C-3, respectively.
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Fig. 2. Difference between both deoxycholate-
loaded casein and HMF groups in tumor
size visible to ordinary sight. The size of
polypoid prominentiae (tumors) was mea-
sured in diameter with a vernier microme-
ter.

RERLABBHRARIEH Vol 18(1997)

595 nm TORIEE 2RO T2, 2 BIHHER ORI
LTk, #EskEos, 0.02M~0.1M DCA 2&%
0% T8/ —VIER4 L % 4mlL OEHICIZ
(dish BEDHE), H5VIZ LEFAUEBEOETEY
EGVT0% T8/ — VL0 £l 2I0Z 72100 pL DK
H% W TP Tz (well SERDHS).

R EE

FHBEEH (cellulose acetate phtalate) THEL
7z DCA-Na MR % Ao », HRERCD
Db & B HAM %8 L T OFTRHEIER AN
B AHMCERREZRIE kb o7z, 398H, K
BERMELTFiglD A3 C3eashs Lok

5[ O
4..
@
£
2 3r 00O
S
3
£ 2r o0
3
Z
1 Q00O
----------- OO0 00
O L)

Casein + DCA HMF + DCA

Fig. 3. Relation in order of tumor rank between
both casein and HMF groups with deoxy-
cholate loading. Tumors visible to the
naked eye were far more than 1 mm in
diameter. When prominentia or degenera-
tion was detected through a magnifier,
such a case was expressed as half a tumor
as a whole. Open circles represent individ-
ual rats with or without tumor(s) diverse
in number and their statistical treatment
was due to the nonparametric Mann-Whit-
ney test; in consequence, U=4X3+7=19
[n,=10, n,=9] ..P(U=<19) two-tailed<0.
05.
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Fig. 4. Histological observations for the respective colons from four dietary groups.
Thin colon slices were stained with hematoxylin-eosin and photomicrographs
were taken at appropriate magnification: (a) from casein group, xX50; (b)
from HMF group, X50; (c) from HMF+DCA group, X50; a typical colon
tumor from casein+DCA group, (d) X5, (e) X25, (f) X100.
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Fig. 5. Effect of deoxycholic acid at varied con-
centrations on proliferation of 3T3 cells in
dish culture. Mouse fetal fibroblast 3T3
cells (2.3X10°) were inoculated into each
petri-dish of 6 cm in diameter and incubat-
ed at 37°C under 5% CO, atmosphere. Two
days later, Dulbecco-modified Eagle’s
medium (DMEM) was exchanged for the
one including bile acid at varied concentra-
tions, followed by incubation in the usual
way for 3 days. Then, each dish was twice
washed with 1 mL of DMEM, and after
removal of bhile acid, cell culture was
continued for 3 days. Sampling was carried
out 2, 5 and 8 days after the beginning of
inoculation, on which viable cells dyed
badly with trypane blue were enumerated
on a Thoma hematocytometer under the
microscope. Medium deoxycholate concen-
tration on days 2-5; [ no addition, < 0.4
mM, O 05 mM, A 0.6 mM, H 0.7 mM.
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Fig. 6. Effects of cholic acid and its conjugates at varied concentrations on prolifera-
tion of 3T3 cells. The conditions for cell culture were the same as in Fig. 5,
except that 3T3 cells were inoculated at 1.2 X 10®/well into the microplate with
96 holes and that cholic acid (CA), glycocholic acid (GCA) or taurocholic acid
(TCA) was used instead of deoxycholic acid. The degree of cell proliferation
was, for convenience’ sake, represented by absorbance at 595 nm after staining
with MTT on prescribed days.
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Fig. 7. Effects of mono- or di-hydroxybile acids at varied levels on proliferation of
3T3 cells. The conditions for cell culture were the same as in Fig. 6, except for
mono- or di-hydroxybile acid instead of cholic acid or its conjugate : DCA,
deoxycholic acid ; CDCA, chenodeoxycholic acid ; LCA, lithocholic acid.
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