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Preventive Effect of Soy Isoflavones on DMBA-induced Mammary Tumor Enhanced
by Endocrine-disrupting Chemicals in the Rat
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ABSTRACT

It has been reported that 3, 3’, 4, 4'-tetrachlorobiphenyl (TCB), a polychlorinated
biphenyl congener, can enhance the development of 7, 12-dimethylbenz (a)
anthracene (DMBA ) -induced mammary tumors in the rats (Nesaretnam et al. : Eur |
Cancer, 34, 389-393, 1998). In this study, the ability of TCB to enhance the
development of DMBA-induced mammary tumors and the possible role of soy
isoflavone aglycone, daizein and genistein, in preventing tumor progression were
studied in Sprague-Dawley (SD) virgin female rats. Mammary tumors were initiated
in 80 rats at 50 days of age by intragastric administration of a single dose of 10 mg of
DMBA. Sixty rats were also given 1.6 mg of TCB by intragastric administration at
the same time as the DMBA and were subsequently also fed for one week a TCB (100
mg/kg diet) containing high—fat (20% w/w corn oil) diet. Of the 60 rats given TCB,
20 rats were then fed for 9 weeks a high-fat diet, 20 rats were then fed for 9 weeks a
daidzein (200 mg/kg diet) containing high—fat diet and 20 rats were then fed for 9
weeks a genistein (200 mg/kg diets) containing high-fat diet. TCB had no effects on
the development of DMBA-induced mammary tumors. Daidzein and genistein could
not retard the first appearance of palpable tumors and reduce the weight and volume
of tumors. Soy Protein Research, Japan 4, 117-122, 2001.

Key words : soy isoflavones, DMBA-induced mammary tunor, TCB, endocrine-
disrupting chemicals, rat
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Table 1. A 20% corn oil diet (C diet)

Ingredient C diet
g/kg
Dextrose 412
Casein 280
Cellulose 50
Corn oil 200
AIN76-mineral mixture 45
AIN76-vitamin mixture 10
Methionine 3

158,158 B L U157 g Td - /2. EWREAEHI C + DMBA
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T pair-fed 17 o7z, fRKIZBRBRE /2. £
HCTHZATLBIIR 2 HIRIM L, FROAEE ST 24 L
oo MBIZOWTEA Y A) %, FFIiZowTid3 s
Y —=2LNDF b ru—2P-450 B% % L7
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Table 2. Effect of 3,3" 4,4 ~tetrachlorobiphemyl (TCB), genistein and daidzein on body weight gain, tumor
incidence, tumor weight, tumor volume, hepatic cytochrome P-450 content and plasma insulin

concentration in DMBA treated rats

C C+DMBA  C+DMBA+TCB C+DMBA+TCB+G C+DMBA+TCB+D
Body weight gain (g/70 d) 105 £ 42! 98 + 2 97 + 3 92 + 3 89 + 3
Tumor incidence - 15/20 13/20 16/20 16/20
Tumor/tumor-bearing rat - 43 +09 4.3+ 0.7 36 +11 44 +09
Tumor weight (g) - 0.45 £ 0.07 0.24 £ 0.04%2 057 = 0.13 0.58 + 0.14
Tumor volume (mm?) - 312 £ 54 13.8 £ 2.9% 38.3 =124 38.5 £ 10.0
Cytochrome P-450 (nmol/mg protein) 0.83 = 0.04 0.85+ 0.06 0.83 £ 0.04 0.78 £ 0.03 0.83 = 0.03
Plasma insulin (¢mol/L) 523 £ 0.64* 503 £ 0.65° 4.354 049 3.97 £ 050* 11.07 + 1.69°

! Values are expressed as means £+ SEM, n=20. Values in the same row with different superscript letters are

significantly different, P<0.05.
% Significant difference

(P<0.05) compared with C+tDMBA+TCB+G and C+DMBA+TCB+D.
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Fig. 1. Influence of 3, 3', 4, 4'-tetrachlorobiphenyl (TCB) and soy isoflavone aglycones, genistein and
daidzein, on cumulative number of palpable tumors per tumor-bearing rats by 7, 12-dimethylbenz [« ]

anthracene (DMBA).
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