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ABSTRACT

The effects of dietary polyunsaturated fat and soybean protein on lipogenic enzyme gene
expression of genetically obese Wistar fatty rats have been investigated. The hepatic mRNA
concentrations and activities of lipogenic enzymes were greatly increased by feeding a
hydrogenated fat diet and reached similar levels between the fatty and lean rats. By feeding
a corn oil diet, however, the increases were markedly reduced in the lean rats, but were not
significantly reduced in the fatty rats. Consequently, when the animals were fed polyunsaturat-
ed fat, the mRNA concentrations and activities in the fatty rats were higher than those in the
lean. Thus, it appeared that the higher gene expression in the fatty rats can be ascribed to the
defects of polyunsaturated fatty acid suppression. The defects may be one of factors of obesity.
On the other hand, the hepatic mRNA concentrations and activities of lipogenic enzymes were
significantly decreased by soybean protein in comparison with those of the casein group in both
the fatty and lean rats. The plasma triiodothyronine levels were higher in the fatty rat than in
the lean, and elevated by feeding soybean protein. Conversely related to the triiodothyronine
levels, the plasma triacylglycerol levels were decreased by soybean protein in both the fatty and
lean rats. Thus, it is suggested that dietary soybean protein can contribute to reduce the
triacylglycerol levels due to the increase of triiodothyronine levels as well as the suppression
of lipogenic enzyme gene expression in the genetically obese Wistar fatty rats. Rep. Soy Protein
Res. Com., Jpn. 15, 90-94, 1994.
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The mRNA and enzyme induction of lipogenic enzymes in livers of Wistar

fatty rats after refeeding a hydrogenated fat or corn oil diet to starved rats
for 3 days. The Wistar fatty rats and their lean littermates of 7~8 wks old
were fed a 5% hydrogenated fat or 5% corn oil/casein or soybean protein
diet for 3 days after starved for 2 days. The mRNA concentrations and
enzyme activities of lipogenic enzymes are shown in the upper and lower

panels, respectively. The open bars show the levels for the casein groups
and the patterned bars for the soybean protein groups. The mRNA concen-
trations are normalized to those for the lean rats. The mRNA concentra-
tions and activities for the soybean groups were significantly different from
those for the corresponding casein groups in the fatty and lean rats, p<0.05
at least. The mRNA concentrations and activities in the lean rats fed the
corn oil diet were significantly lower than those in the lean rats fed the
hydrogenated fat diet, p<0.05 at least. Although the mRNA concentrations
and activities were not significantly different between the lean and fatty rats
fed the hydrogenated fat diet, the levels were significantly higher in the fatty
rats fed the corn oil diet than in the lean, p<0.05 at least. Mean+SD, n=
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The mRNA concentrations and activities of lipogenic enzymes in livers of

Wistar fatty rats after feeding a corn oil diet/casein or soybean protein diet
for 3 weeks. The Wistar fatty rats and their lean littermates of 7~8 wks old
were fed a 5% corn oil/casein or soybean protein diet for 3 weeks before

kiiled. The mRNA concentrations and activities of lipogenic enzymes are

shown in the upper and lower panels, respectively. The open bars show the

levels for the casein groups and the patterned bars for the soybean protein

groups. The mRNA concentrations are normalized to those for the lean rats

fed the casein diet. The enzyme activities in the supernatant of the liver

homogenates are shown as mU/mg protein, when 1mU is the amount
catalyzing the formation of 1 nanomole product or the utilization of NADP/

min at 37°C. The mRNA concentrations and activities in the soybean groups

were significantly different from those in the corresponding casein groups in
the fatty and lean rats, p<0.05 at least. The levels were significantly higher
in the fatty rats than in the lean, p<0.05 at least. Mean*SD, n=6.
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Table 1. Plasma triiodothyronine, triacylglycerol and cholesterol levels of fatty and
lean rats after feeding a 5% corn oil/soybean protein or casein diet for 3
weeks

Diet Lean Fatty

Plasma triiodothyronine (ng/mL)

Casein 0.75+0.13 0.42+0.03°

Soybean protein 1.060.13° 0.54+0.082°
Plasma triacylglycerols (mg/mL)

Casein 1.45+0.14 4.80+0.30°

Soybean protein 1.16+£0.14* 3.02+0.172°
Plasma cholesterol (mg/dL)

Casein 126+6.2 164%26.4°

Soybean protein 9343.3° 113£12.2%°
Body weight (g)

Casein 228+2.9 328+11.5°

Soybean protein 220%£8.8 302+9.2%

The female Wistar fatty and lean rats of 7~8 weeks old were fed a 5% corn oil/

casein or soybean protein diet for 3 weeks and then Kkilled.

a, significantly

different from casein ; b, from lean at p<0.05 at least. Mean®SD, n=6

Table 2. Effects of corn oil feeding on plasma triacylglycerol levels of Wistar fatty
rats
Diet Lean Fatty
Plasma triacylglycerols (mg/mL)
1% Corn oil +4% hydrogenated fat 2.23%0.16 3.01+0.43"
5% Corn oil 1.61+0.12? 4.80+0.55°

The animals were fed the 1% corn oil+4% hydrogenated fat diet or 5% corn oil

diet for 3 weeks.

a, significantly different from 1% corn o0il+4% hydrogenated fat; b, from the
corresponding lean at p<0.05 at least. Mean+SD, n=5~10
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