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ABSTRACT

We studied effects of soybean milk, cow milk and their respective fermented products on
promoting stage of rat mammary tumorigenesis induced by 7,12-dimethylbenz (a) anthracene
(DMBA). One week after an administration of 5 mg DMBA the rats were divided into 5 groups,
and drinking water of each experimental group was replaced with one of the following drinks,
i.e., deionized water (control), soybean milk (SBM), cow milk (milk), fermented SBM
(FSBM) or fermented cow milk (yogurt). The rats were allowed to ingest a laboratory chow
and the drinks freely. All the animals were sacrificed by the end of 20th weeks after DMBA
administration. Diameter and weight of all tumors were determined and the tumors were
subjected to histological examination. The tumor incidences of all the experimental groups
were significantly higher than that of the control. The number of mammary tumors was the
lowest in the control and the highest in both the milk and the SBM groups, but the difference
was statistically insignificant. The average tumor weight and the tumor weight per tumor-
bearing rat were the lowest in the SBM group and significantly lower compared with those of
the milk group. The serum cholesterol was significantly lower in the control, the SBM and the
FSBM groups than in the milk and the yogurt groups. In comparison with cow milk the result
shows that soybean milk does not inhibit the tumor incidence, but significantly inhibits the
growth of tumors. Rep. Soy Protein Res. Com., Jpn. 18, 120-124, 1997.

Key words: mammary tumorigenesis, 7,12-dimethylbenz(a)anthracene (DMBA), soybean
milk, cow milk
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Table 1. Food and drink intakes?

Experimental Food Drink

groups (g/day/rat)  (g/day/rat)
Control (water) 14.91+0.20° 29.7+0.6°
SBM 9.37£0.11°  45.8%2.0°
Cow milk 9.424+0.14°  40.1+1.4°
FSBM 11.05+£0.12¢  35.8+1.5¢
Yogurt 8.51£0.28° 43.6£1.9%

SBM, soybean milk ; FSBM, fermented soybean milk.
2 Mean + SEM.
®=¢ Numerals that do not share a common superscript
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Table 2. Energy intakes® from food and drinks
Experimental Energy intakes® (kcal/rat/day)
groups Food Drink Total
Control 52.2+0.7° 0 52.2+0.7°
SBM 32.8+0.4° 20.1+0.1° 52.9+1.0°
Milk 33.0+£0.5° 23.6%0.1° 56.6+0.8°
FSBM 38.6+£0.4% 15.7£0.1% 54.4%0.8°
Yogurt 29.84+1.0° 25.8+0.1° 55.5+1.1¢
SBM, soybean milk ; FSBM, fermented soybean milk.
¢ Mean + SEM.
5~¢ Numerals that do not share a common superscript are signif-
icantly different from each other at P <0.05 (#-test).
Table 3. Tumor incidence
Experimental Rat No. of tumor bearer
groups No. Total Total malignant Adenocarcinoma Leukemia
Control 25 13 (52.0)° 11 (44.0)® 11 (44.0)* 0 (0)*
SBM 26 22 (84.6)° 21 (80.7)° 21 (80.7)° 1(3.8)%
Milk 26 21 (80.8)"° 21 (80.8)"° 19 (73.1)° 4 (15.4)°
FSBM 26 22 (84.6)° 19 (73.1)" 19 (73.1)° 0 (0)*
Yogurt 26 21 (80.8)° 20 (76.9)° 20 (76.9)° 1 (3.8)%°
SBM, soybean milk ; FSBM, fermented soybean milk. Numbers in parentheses indicate
percentage of rat number.
&b Numerals that do not share a common superscript are significantly different from each
other at P <0.05 (x2-test).
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Table 4. Tumor number

Experimental Rat Total Average tumor number®
groups No. tumor No.  No./rat  No./tumor-bearer
Control 25 39 1.56+0.50 3.00+0.78
SBM 26 77 2.96+0.55 3.50+0.58%
Milk 26 74 2.84+0.49 3.8940.48°
FSB 26 60 2.31+0.37 2.73+0.37"
Yogurt 26 53 2.04+0.32 2.52+0.31°

SBM, soybean milk ; FSBM, fermented soybean milk.

2 Mean + SEM.

ec Numerals that do not share a common superscript are significant-
ly different from each other at P <0.05 (#-test).

Table 5. Tumor weight (g)

Experimental Cumulative weight Average weight® per

groups per group group tumor-bearer
Control 60.7 2.43+0.80° 5.05+1.24"
SBM 104.2 4.01£1.02" 4.73+1.14°
Milk 181.6 6.98+1.61° 9.56+1.89°
FSBM 158.9 6.11+£1.58 7.22+1.77°¢
Yogurt 177.1 6.81+2.16 8.86+2.59"

SBM, soybean milk ; FSBM, fermented soybean milk.

2 Mean+SEM.

be Numerals that do not share a common superscript are significantly
different from each other at P <0.05 (¢-test).

Table 6. Average tumor diameter and weight

Experimental Tumor Diameter® Weight?
groups No. (mm) (g)
Control 39 12.44+0.9 1.60%0.31*
SBM 77 11.7£0.7 1.36%0.24°
Milk 75 13.7£0.8 2.43+0.40°
FSBM 60 13.6+1.0 2.69+0.63°
Yogurt 53 13.5+1.3 3.43+1.04°

SBM, soybean milk ; FSBM, fermented soybean milk.

2 Mean + SEM.

be Numerals that do not share a common superscript
are significantly different from each other at P <
0.05 (t-test).
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Table 7. Body, liver and adipose tissue weights and total serum

cholesterol concentration
soybean milk

in the rats given cow milk or

Experimental Body Liver Adipose Cholesterol
groups (2) (g) (g) (mg/dL)
Control 3064 10.3+£0.3* 12.2%0.7 91.6+5.4*
SBM 3066 10.9+1.1*® 12.8+£0.9 82.2+3.8°
milk 322+7 15.0+1.8° 14.0+1.2 110.4%6.7°
FSBM 312+5 11.1+0.5* 12.5+0.8 90.8+6.3*
Yogurt 3105 11.0x0.6*° 13.6+0.8 105.4+4.5°%

SBM, soybean milk ; FSBM, fermented soybean milk.

Values are mean + SEM.

2-¢ Numerals that do not share a common superscript are signifi-
cantly different from each other at P <0.05 (f-test).
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