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Alleviation of Tumorigenesis in Rat Colon by Soy Protein (HMF)
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ABSTRACT

HMEF, a high-molecular weight ‘peptide (insoluble)’ fraction from the digestive product of soy
protein, was examined for its anti-tumorigenic effect in rat colon. Male Fischer-344 rats with
3 shots of azoxymethane (15 mg/kg BW, once a week) were fed over a period of 39 weeks on
219% HMF- or 15% casein-based diets with or without supplemental 0.2% deoxycholic acid
(DCA). Twelve weeks later, five rats from each group were sacrificed to excise the colon, of
which the mucosal surface was microscopically observed for abberant crypt foci (ACF). As a
result, the DCA administration was found to cause a considerable decrease in ACF in the
casein-fed group, but not in the HMF-fed group. During the feeding period, fecal bile acids
were much more excreted in the latter than in the former. This implies that a harmful action
of DCA must have been effectively masked by unabsorbed leavings of digested HMFE. At the end
of 39 weeks feeding, the colons were taken out of all the rats and subjected to tumorigenic
inspection. Among the animals without DCA loading, tumor was observed for only one of the
casein-fed group. With respect to the DCA-loaded animals, tumor incidence was 30% in the
HMF-fed group (n=9) relative to 60% in the casein—fed group (n=10). The total tumor
number was one-sixth as much in the former as in the latter and the average size of tumors
(mm in major axis) was 2.0+0.1 in the former against 4.7+0.4 in the latter. It thus seems
reasonable to consider that HMF has some alleviative effect on azoxymethane-induced colonic
tumorigenesis. Rep. Soy Protein Res. Com., Jpn. 17, 77-83, 1996.

Key words: colonic tumor, azoxymethane, deoxycholic acid, abberant crypt foci, anti-tumor-
igenic HMF
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Table 1. Composition of experimental diets (%)

Ingredient Casein HMF Casein+DCA HMF+DCA
Casein 14.6 — 14.6 —
HMF - 20.6 - 20.6
L-Methionine 0.4 0.4 0.4 0.4
a-Corn starch 69.0 68.0 68.8 67.8
Soybean oil 5.0 5.0 5.0 5.0
Mineral mixture 5.0 5.0 5.0 5.0
Vitamin mixture 1.0 1.0 1.0 1.0
Cellulose powder 5.0 — 5.0 -
Sodium deoxycholate - - 0.2 0.2

In the upper row, are arranged the names of experimental groups without and with DCA loading in their order. DCA,
deoxycholic acid; HMF, a high-molecular ‘peptide’ fraction from the digestive product of soy protein.

Table 2. Food intake and body weight gain in rats fed with experimental diets for 12 and 39 weeks

- DCA i DCA

Casein HMF Casein HMF

After 12 weeks (n=5) (n=5) (n=5) (n=5)
Food intake (g/day) 10.7%£0.2 10.8£0.1¢ 10.8+£0.32 10.8£0.2¢
Body weight gain(g/12 weeks) 199.1+£1.3¢ 197.9+3.5¢ 179.5+2.3° 181.2+2.9°

After 39 weeks (n=10) (n=5) (n=10) (n=9)
Food intake (g/day) 11.9+0.4° 10.8+0.5¢ 12.1£0.32 11.3£0.6°
Body weight gain(g/39 weeks) 300.1+10° 283.3+5.6% 267.8+4.7° 284.3+8.19°

Figures in parentheses represent the number of experimental animals for each group. DCA, deoxycholic acid. HMF,
a high-molecular ‘peptide’ fraction from the digestive product of soy protein. Values are the means+SE (n=5~10);
those without common superscript letters are significantly different at P <0.05 (by Tukey test).
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Table 3. Fecal or serum lipid and steroid levels in experimental animals during the 39th week or at its end

- DCA + DCA
Casein HMF Casein HMF
Fecal parameter (mg/day)
Lipid 39+11¢ 156 +2° 53+27¢ 175+7°
Neutral steroid 3.5+£0.9¢ 6.2+0.2°% 7.2%£0.5¢ 5.1£0.1¢
Acidic steroid 6.4+1.4° 16.2+3.4° 10.3+0.22 27.7+1.9¢
Serum paprameter (mg/dL)
Triacylglycerol 84.3+8.3¢ 73.2+£10.4%° 40.3+3.0° 82.1+11.1°
Cholesterol 103.8+4.6¢ 48.6+£1.7° 66.8+3.9¢ 53.342.4%¢
Bile acid («M) 34.0£2.6¢ 30.8+3.1¢ 62.9£5.6° 27.3+£2.5%

Values are the means+SE (n=>5~10); those not sharing common superscript letters are significantly different at P <
0.05 (by Tukey test). DCA, deoxycholic acid. HMF, a high-molecular ‘peptide’ fraction from the digestive product

of soy protein.

Table 4. Aberrant crypts and crypt foci in rat colon after 12 or 39 weeks’ feeding

- DCA + DCA
Casein HMF Casein HMF

After 12 weeks

Aberrant crypt foci 29.2+5.4¢ 33.4+1.7¢ 3.0£1.8° 44 0+8.2¢

Aberrant crypts 98.8120.0¢ 142.61+18.4° 8.8+5.6° 187.0+35.62

Crypt/focus 3.3+0.1¢ 4.2+0.4¢ 1.7+0.7° 4.2+0.5%
After 39 weeks

Aberrant crypt foci 36.6+£3.3° 44 .5+6.2%° 4.8+1.6° 55.0+3.82

Aberrant crypts 157.8+15.1° 217.8+31.5% 23.7+9.5¢ 273.1+23.9¢

Crypt/focus 4.3+0.1° 4.940.1¢ 3.4+0.849 5.0%0.39

The animals used in Table 2 were allocated for microscopic observations of formalin-fixed as well as methylene
blue-stained colonic mucosae. Values (the means+SE for 5~10 animals) not sharing common superscript letters are
significantly different at P <0.05 (by Tukey test). DCA, deoxycholic acid; HMF, a high-molecular ‘peptide’ fraction

from the digestive product of soy protein.
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Table 5. Changes in abérrant crypts and crypt foci in the Casein+DCA group

Feeding period (weeks)

4 8 12 39

Aberrant crypt foci 6.4£2.4 26105 35+1.6 -
(3.0£1.8) (4.8+1.6)

Aberrant crypts 9.4£35 7.0£15 9.8+4.7 —
(8.845.6) (23.7+£9.5)

Crypt/focus 1.3+0.2 2.6+0.2 2.2+0.7 -
(1.7£0.7) (3.4%0.8)

Values are the means+SE (n=5~6) and figures in parentheses (at 12 and 39 weeks) are the same as in Table 4.

Table 6. Tumorigenesis in rat colon at 39 weeks
DCA -+ DCA
Casein HMF Casein HMF
Tumor incidence 1/10 0/5 6/10 3/9
Total tumor number 1 0 18 3
Tumor size (mm) 4.0 0 4.7£0.4 2.0+0.1

Fischer-344 rats given 3 injections of azoxymethane (15 mg/kg BW, i.p.) once a week for the first 3 weeks, were fed
over a period of 39 weeks with the respective diets. HMF, a high-molecular ‘peptide’ fraction from the digestive
product of soy protein. DCA, deoxycholic acid. Tumor was pathologically diagonosed as cancer.
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