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Effects of Soybean Protein on Lipid Metabolism in Genetically Obese Rat
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ABSTRACT

The effects of dietary soybean protein on lipogenic enzyme gene expression in livers of the
Wistar fatty rats have been investigated. The genetically fatty rats with non-insulin dependent
diabetes mellitus are obese, hyperinsulinemic and hypertriglyceridemic, and show decreases in
glucose tolerance and glycemic response to exogenous insulin. Lipogenic enzyme gene expres-
sion was markedly suppressed by dietary polyunsaturated fatty acids in the lean rats, but not
so suppressed in the fatty. On the other hand, when the Wistar fatty rats and their lean
littermates of 7-8 wk old were fed a casein or soybean protein diet containing hydrogenated fat
(4% hydrogenated fat plus 1% corn oil) or corn oil (5%) for 3 wk, the hepatic mRNA concentra-
tions of lipogenic enzymes were significantly lower in the rats fed soybean protein than in those
fed casein, regardless of genotype and dietary fatty acid species. The conversion rates of
thyroxine to triiodothyronine by liver microsomes and plasma triiodothyronine concentrations
were lower in the fatty rats than in the lean, but significantly elevated by soybean protein.
Conversely, the plasma and liver triacylglycerol concentrations were lowered by soybean
protein in both the fatty and lean rats. Thus, it is suggested that dietary soybean protein can
reduce the triacylglycerol concentrations due to the greater triiodothyronine production, which
causes a stimulation of lipolysis and fatty acid utilization. Moreover, although dietary polyun-
saturated fatty acids did not contribute to the suppression of lipogenic enzyme gene expression
in the fatty rats, soybean protein suppressed the gene expression. The increase in body weight
of the Wistar fatty rats was also significantly reduced by feeding soybean protein after 3 wk.
Thus, soybean protein appeared to be a diet contributing to the reduction of obesity. Rep. Soy
Protein Res. Com., Jpn. 16, 14-17, 1995.
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Northern blot analysis of RNA in liver. A, B, C,
D and E show RNA bands of acetyl-CoA car-
boxylase, fatty acid synthase, ATP-citrate
lyase, malic enzyme and glucose-6-phosphate
dehydrogenase, respectively. F shows 28s and
18s ribosomal RNA bands which were visual-
ized by staining with ethidium bromide. The
bands of 1, 2, 3 and 4 in each enzyme show
RNAs from lean rat of hydrogenated- fat diet
group, lean of corn oil group, fatty of
hydrogenated-fat group and fatty of corn oil
group, respectively. The rats were fed the
casein/hydrogenated fat (4% hydrogenated
fat + 1 corn oil) or corn oil (5%) diet for 3 wk.
Twenty micrograms of total RNA were applied
for each lane.
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Table 1. Thyroxine conversion to triiodothyronine by
liver microsomes and plasma triiodothy-

ronine concentrations

Lean Fatty
Thyroxine to triiodothyronine [pmolemin~+mg
protein~']
Casein 76.7£8.10 52.8+4.69*
Soybean protein 138+31.8 71.7+7.31*
(P<0.001) (P <0.001)
Plasma triiodothyronine (nmol/L)

Casein 1.26+0.19  0.62£0.04*
Soybean protein 1.58+0.19 0.80+£0.12*
(P <0.05) (P <0.01)

The fatty and lean rats were fed a casein or soybean
protein diet containing 5% corn oil diet 3 wk before
killed at 10-11 wk old. *Two-way ANOVA
revealed significant differences between the lean
and fatty animals. Significant diet effects are shown
in parentheses. Values are means + SD, n=6.
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Fig. 3. Effects of soybean protein feeding on body weights of the Wistar fatty and lean rats. The fatty (triangles)

or lean (circles) rats were fed essentially equal energy-containing (per rat) 5% corn oil between the soybean
protein (open triangles and circles) and casein groups (closed triangles and circles), although the fatty rats

always consumed more energy per rat than the lean. Two-way ANOVA revealed significant differences

between the lean and fatty animals. a :
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Significant diet effects, p<0.05. Values are Means + SD, n=6.
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