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Effect of Brown Rice on 7,12-dimethylbenz-(a)anthracene-induced
Rat Mammary Carcinomas
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Epidemiological studies have indicated that whole-grain intake has a protective effect
against cancer. Our previous report showed that brown rice extracts have cytotoxic effects
on hormone-dependent and -independent breast cancer cells. The present study was
carried out to investigate anticarcinogenic potential of dietary brown rice in experimental
rat mammary carcinogenesis. At 52 days of age, female Sprague-Dawley rats were given
a single dose of 5mg 7,12-dimethylbenz-(a)anthracene (DMBA) by an intragastric ad-
ministration. Animals were subdivided into 4 groups with 10 animals each and fed
experimental diets for 23 weeks. Diets were composed as follows: AIN-76 control diet
(CT), AIN-76 control diet+50% brown rice (CTBR), AIN-76 control diet with 20% corn
oil (HF), AIN-76 control diet with 20% corn oil + 50% brown rice (HFBR). Beginning
8 wks after DMBA administration, all rats were palpated weekly for mammary tumors,
and the tumor incidence, location, and size were recorded for fuerhwe 15 wks. Results
indicted that brown rice tended to decrease tumor size in rats fed either control diet or
high fat diet. Breast tumor incidence, 20% in CTBR, 22% in CT, 33% in HFBR, 44%
in HF. HF-fed animals had the shortest latency period and brown rice diet delayed the
period, although no statistical significance was found. It is concluded that brown
rice-based diet may suppress the formation of mammary tumors and tumor growth,
however, further studies are required to clucidate possible mechanisms and responsible
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Table 1. Composition of the experimental diet

CT HF CTBR HFBR
Casein 20.0 24.0 16.55  20.40
Methionine 0.3 036 030 036
Cornstarch 15.0 10.0 509 024
Sucrose 50.0 340 16.97 0.82
Fiber 5.0 6.0 246  3.46
Corn oil 5.0 20.0 392 1892
Mineral” 3.5 421 3.5 42
Vitamin® 1.0 12 1.0 12
Choline 02 024 020 024
Brown-rice — — 50.0 50.0
Total calories
(Keal/100g) 3850 4520 3595 4265

YMineral mixture (g/100 g)

CaCO; 2929, CaHPO, - 2H,O 043, KH,PO, 34.31,
NaCl 25.06, MgSO4.H,0O 9.98, Fe(CsHsOr) - 6H,0
0.623, CuSO, - 5H,0 0.156, MnSO, - H;O 0.121, (NHy)s
Mo7044 + 4H;O 0.0025, Na,SeOs + SHO 0.0015, ZnCl,
0.02, KI 0.005

PVitamin mixture (mg/100 g)

Vitamin D3 0.582, ¢ -tocopherol-acetate 1200.0, Retinol-
acetate 93.2, Vitamin K3 6.0, Thiamin-HCI 59.0, Vitamin
B2 0.2, Vitamin C 588.0, Pyridoxine-HC] 29.0, D-biotin
1.0, Folic acid 2.0, Inositol 1176.0, Ca-pantothenate
235.0, Riboflavin 59.0, Nicotinic acid 294.0, Sucrose
96257.017
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Table 2. Food intake and body weight of animals fed
different experimental diets

Food intake

Weight i)

G . FER
roup (g/day) gain (g)

CT 21.42+2.08° 151.4+91.0 7.07 £2.04°
HF 17.90+ 1.66b 166.7+59.2 9.20+2.66°
BR 18.58t2.22b 189.6 £ 58.8 10.40+3.01°
HFBR 18.69i1.50b 191.9+58.8 10.68 £3.15°

YFood efficiency ratio=weight gain (g)/food intake (g)
**Means with different letters within a column are
significantly different from each other at p<0.05 as
determined by Duncan’s multiple range test
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Table 3. Effect of brown rice on DMBA-induced mammary tumors in female Sprague-Dawley rats

Number
of Total Tumor Excised
Dietary Number number L Tumor Latency Final tumor
i tumor incidence s . 3) . . tumor
group of rats . of ) multiplicity period weight
bearing (%) volume
tumors
rats
CT 2 4 22 2.00+1.42 1851495 4431693 197+3.68
HF 8 4 9 44 2.25+1.89 18.0+4.76 5.88+t531 243%2.11
CTBR 10 2 2 20 1.00£0.00 20.5+0.71 236+220 1.18+1.57
HFBR 9 3 3 33 1.00+0.00 19.0+4.36 5.84+7.07 222+245

DCT: control diet, HF: high fat diet, BR: control diet+brown rice, HB: high fat diet +brown rice

INo. of tumor-bearing rat/ No. of rats
INo. of tumor/ tumor bearing rat
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Fig. 1. Weekly mammary tumor size in rats.
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