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ABSTRACT

When fasted rats were fed fat-free/varied protein diets for 3 days, the activities of liver
glucose-6-phosphate dehydrogenase, malic enzyme, acetyl-CoA carboxylase and fatty acid
synthetase were markedly lower in rats fed soybean protein or gluten than in those fed casein
or fish protein. The inductions of the lipogenic enzymes appear to be suppressed with plant
proteins in comparison with animal proteins. As malic enzyme mRNA activity was not low in
the soybean protein-fed animals, the translation of malic enzyme appears to be suppressed by
dietary soybean protein. In the soybean protein group compared with the casein group, the
incorporation of tritiated.water into liver fatty acids after the injection was significantly lower.
The triglyceride levels in plasma and especially in liver were also lower in the soybean and
gluten groups than in the casein and fish groups. In addition, when dietary soybean protein was
replaced with amino acids, the lowering effects on the lipogenic enzyme inductions were
reduced but still partially found. Thus, some mechanisms ascribed to the protein itself as well
as to the amino acid composition seem to cause these effects. Nutr. Sci. Soy Protein, Jpn 6, 54-57,
1985.
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Table 1. Effects of dietary proteins on activities of lipogenic enzymes and malic enzyme mRNA in rat livers
Dietary Glucose-6-phosphate . Acetyl-CoA Fatty acid Malic enzyme
K Malic enzyme!
protein dehydrogenase! carboxylase? synthetase? mRNA?
nmol/min/mg % X102
Casein 337+£59.7¢ 262124 .4 14.4+1.17¢ 9.28+1.11¢ 4.28+0.82¢
Fish protein 362+41.3° 287+14.8° 16.3+1.98 11.3+1.22¢ 4.17+0.47°
Gluten 178+14.4° 133+12.7° 8.75+1.01° 5.56+0.78° —
Soybean protein 192+14.2° 144+13.6° 9.34+0.72° 6.40+0.81° 4.13+0.16°
Fasted 36.6+1.70° 21.5+0.30° 1.39+0.18° 0.79+0.10° 0.54+0.10°

The animals were fasted for 2 days and then refed with fat-free diets containing different protein sources for
3 days. Enzyme activities in the 105,000 x g supernatant fraction of liver homogenate are shown as nmol
substrate utilized! or product formed? per min per mg protein at 37°C. *Relative synthesis of malic enzyme
to total protein. Mean+SD (n=6). Means in the same column with different superscript letters are

significantly different at p<0.001.
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Table 2. Effects of dietary proteins on incorporation of tritiated water

into fatty acids in livers

Incorporation of tritiated water

into fatty acids

Dietary protein

0900-1000 hr

2100-2200 hr

cpm X 1073/hr/g liver

Casein 3.52+0.93% 3.2040.50¢
Soybean protein 2.1640.54° 2.27+028°
Fasted 0.28+0.02°¢

Rats were fasted for 2 days and refed with fat-free diets containing different protein
sources for 3 days. Then the animals were intraperitoneally injected with 0.05 mCi
tritiated water at 0900 hr or 2100 hr and killed 1 hr after the injection. Mean+SD
(n=6). Means in the same column with different superscript letters are signficantly

different at p<0.05 at least.
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Table3. Effects of dietary proteins on concentrations of liver citrate, acetyl-CoA and triglycerides, and
plasma triglycerides

Dietary protein Liver .Plasm?
Citrate Acetyl-CoA Triglycerides triglycerides

nmol/g mg/g mg/ml
Casein 235+24.3° 49.3+3.28¢ 62.5+4.70° 1.28+0.11¢
Fish protein 247+39.7¢ 51.3+2.31° 58.1+6.98% 1.32+0.16°
Gluten 150+15.5° 49.6+8.45% 21.2+3.81° 1.00+0.12°
Soybean protein 150+19.0° 49.0+3.28° 20.2+2.09° 0.83+0.04°
Fasted 67.5+15.3° 33.8+1.04° 6.55+2.13“ 0.82+0.06°

The animals were fasted for 2 days and then refed fat-free diets containing different protein sources for
3 days. Mean=+SD (n=6). Means in the same column with different superscript letters are significantly
different at p<0.001 for liver citrate, acety-CoA and triglycerides; at p<0.01 for plasma triglycerides.

Tabled. Effects of dietary amino acids simulating casein and soybean proteins on lipogenic enzyme activities, and
triglyceride and citrate concentrations in rat livers

Enzyme activities

Regimen Glucose-6-phosphate ~ Malic Acetyl-CoA  Fatty acid clfg::tre trig{;g:rrides trigll;csgsies
dehydrogenase' enzyme' carboxylase? synthetase?
nmol/min/mg nmol/g mg/g mg,/ml
Casein 375+21.6 321+31.3 13.4+£2.65 7.80£0.79 238+50.5 64.2+12.4 1.31%£0.13
Soybean 251430.1° 218+7.85° 8.47+0.43% 5.00+0.50° 167+19.2¢ 30.2+11.1% 0.92%0.07°
Casein amino acids® 242+21.99 163+12.9¢ 8.94%+2.71 6.02+0.78° 100+21.6¢ 28.1+4.59¢ 1.05+0.01¢
Soybean amino acids® 184+37.0%¢ 1374+9.80% 8.80+1.91 5.42+0.98 92.7+18.6% 20.3+6.65 1.05%0.11

Rats were fasted for 2 days and refed fat-free diets containing protein or amino acids for 3 days. Body weights
were 125+2.53 and 123+3.31 g in the animals fed casein and soybean protein, respectively, and 121+3.52 and
120+4.21 g in those fed amino acid mixtures simulating casein and soybean, respectively. The food intake was
10.3+0.34 and 10.4+0.39 g in the protein groups, and 9.99+0.49 and 9.77+0.52 g in the amino acid groups,
respectively. Enzyme activities in the supernatant fraction of liver homogenate are shown as nmol substrate
utilized! or product formed? per min per mg protein at 37°C. Mean+SD (n=6). Significantly different from casein
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p<0.01, b: p<0.001; from the corresponding protein, c: p<0.01, d: p<0.001.
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