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Assessment of Their Masking Efficiency in Relation to Antitumorigenicity
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ABSTRACT

The high-molecular weight fraction of indigestible polypeptides from soy protein (HMF)

was examined for its ability to trap secondary bile acids in Fischer rats fed on casein or HMF

diets supplemented with and without deoxycholate. The HMF intake caused a considerable

increase in the fecal excretion of secondary bile acids relative to the casein intake; implying

that the colon had been exposed to high concentrations of such bile acids. Secondary bile acids

are well-known to serve as risk factors for colonic tumorigenesis. For this reason, the safety

of HMF against tumorigenesis was revaluated by measurement of aberrant crypt foci (ACF) in

the colon of rats loaded with azoxymethane and/or deoxycholate. As a result, it was revealed
that the multiplicity of ACF, but not the number of ACF, was significantly depressed by HMF
feeding in DCA-loaded rats. Further study is required for assessment of the safety or antitumor-
igenicity of HMF. Rep. Soy Protein Res. Com., Jpn. 16, 70-77, 1995.
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Fig. 1.

Microscopic observation for aberrant crypt foci
in the colon of a rat with AOM loading. The
formalin-fixed colon was stained with 0.2%
methylene blue, and the number as well as
multiplicity of aberrant crypt foci was counted
under a microscope. The above photograph
represents examples of ACF-1 and ACF-2

(X 100).

Table 1. Dietary composition for each group (%)

Ingredient A B C D E F G H
Protein
Casein + 0.7% Met 20 — 20 - 20 — 20 -
HMF +2.0% Lys 27 — 27 — 27 - 27
a-Corn starch 64.8 57.8 64.8 57.8 65.0 58.0 65.0 58.0
Soybean oil 5 5 5 5 5 5 5 5
Mineral mixture 5 5 5 5 5 5 5 5
Vitamin mixture 1 1 1 1 1 1 1 1
Cellulose powder 4 4 4 4 4 4 4 4
Deoxycholic acid 0.2 0.2 0.2 0.2 0 0 0 0
AOM injection — — + + + + + +
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Table 2. Food intake and body weight gain of experimental rats

Group AOM

Food intake

Body weight gain

(g/day) (g/4 weeks)
A + - 9.6%0.2 15.6+2.0
B + 9.7+0.1 12.9£3.3
C + + 9.8+0.3 11.74+0.9
D + + 9.6%+0.2 12.8+1.7
E - + 9.7£0.1 13.5£1.0
F - + 9.8+0.1 11.3+0.7
G - + 12.6+0.4 55.2+35
H — + 12.1+0.2 44.2+2.4

Rats weighing 150-160g were pair-fed (A-F) or ad libitum fed (G, H) with prescribed diets for 4 weeks. AOM was
intraperitoneally injected once a week for the first 3 weeks.

Table 3. Liver, kidney and spleen weights of experimental rats
Tissue weight (g/100 g of body weight)
Group DCA AMO
Liver Kidney Spleen
A + - 3.25+0.07 0.77£0.01 0.36+0.01
B + - 3.18+0.07 0.7840.02 0.34+0.01
C + + 3.26+0.11 0.78+0.01 0.36+0.02
D + + 3.09£0.03 0.78+0.01 0.360.01
E - + 3.00+0.03 0.76+0.01 0.32+0.01
F - + 3.15+0.01 0.77+0.01 0.32+0.01
G - + 3.04+0.04 0.72+0.01 0.32+0.01
H - + 3.111+0.04 0.74+0.01 0.29+0.01
Table 4. Total protein and albumin levels in rat serum
Total protein Albumin .
Group DCA AOM (2/100 mL) (/100 mL) A/G Ratio
A + - 6.67£0.11 3.75+0.10 1.25+0.04
B + — 6.63+0.13 3.65+0.09 1.20+0.02
C + + 6.511+0.08 3.73+£0.06 1.28£0.08
D + + 6.37£0.15 3.51+0.08 1.23+0.05
E — + 6.28+0.05 3.49+0.02 1.27+0.02
F - + 6.45+0.15 3.59+0.05 1.26+0.04
G — + 6.3040.12 3.5440.03 1.2940.06
H - + 6.39+0.10 3.49+0.04 1.24+0.02

A, albumin ; G, globulin.
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Fig. 2. Serum cholesterol levels in experimental rats. The feeding and grow-

ing conditions for each group were shown in Tables 1~4.
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Fecal lipid and acidic steroid levels in experimental rats. The experimental
conditions were the same as in Fig. 2.
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Fig. 4. Individual bile acid levels in the feces. These bile acids were separat-

ed on thin-layer chromatogram byr Ri-reference to authentic com-
pounds, extracted with 60% sulfuric acid, and determined by absor-
bance measurement at 385 nm. CA, cholic acid ; CDCA, chenodeoxy-
cholic acid ; DCA, deoxycholic acid ; LCA, lithocholic acid.
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Table 5. Number of aberrant crypt foci in rat colon with azoxymethane loading
Group DCA Foci Aberrant crypts AC/focus
C + 288+ 5.6 40.0+ 8.2 1.384+0.04
D + 570+ 6.8 714+ 9.8 1.24+0.03*
E — 103.8+ 6.3 119.0£ 6.7 1.15+0.02
F - 99.0+10.7 113.4£12.3 1.15£0.01
G — 80.4+ 7.7 102.0+£ 7.7 1.28+£0.04
H - 972+ 6.4 126.0t 6.4 1.30£0.04
p<0.05
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Fig. 5. Appearance ratio of multiple ACF to total ACF
in rat colon with AOM loading.
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