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ABSTRACT
In the present study, the effects of dietary proteins on rat intestinal 3-hydroxy-3-
methylglutaryl-CoA (HMG-CoA) reductase and serum lipids were compared. When the diet
was changed from a commercial non-purified diet to a purified diet containing either soybean

protein or casein as a protein source, the reductase activity in the jejunum increased progres-
sively while that in the ileum decreased. The extent of the change in the jejunal activity was
prominent in rats fed soybean protein. When the casein diet was replaced by the soybean
protein diet, the enzyme activity increased progressively both in the jejunum and ileum. The

protein-dependent change became apparent within 1 to 3 days. Among the various animal
(sardine and lactalbumin) and vegetable (soybean and wheat gluten) proteins tested, soybean
protein was the one that had a specific effect on the intestinal reductase. The concentrations
of serum cholesterol were in rats fed vegetable proteins, while only soybean protein exerted the
hepatic cholesterol-lowering action. Nutr. Sci. Soy Protein, Jpn. 7, 86-89, 1986.
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Fig. 1. Changes in the activities of intestinal HMG-

CoA reductase after replacement of a non-
purified diet with purified diets containing
either soybean protein or casein.
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Fig. 2. Changes in the serum cholesterol levels after

replacement or a non-purified diet with purified
diets containing either soybean protein or
casein.
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Fig. 3. Changes in the activities of intestinal HMG-
CoA reductase after replacement of a purified
diet containing casein with that containing
soybean protein. *Significantly different from
the value at day 0 at p<0.05. 'Significantly
different from the corresponding values for rats
fed casein throughout at p<0.05.
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Fig. 4. Changes in the serum lipid levels after replacement of a purified diet containing casein with that containing
soybean protein. *Significantly different from the value at day 0 at p<0.05. 'Significantly different from the
corresponding values in rats fed casein throughout at p<0.05. CHOL: cholesterol, TG: triglyceride, PL:
phospholipid.

Table 1. Activities of intestinal HMG-CoA reductase in rats fed different proteins

HMG-CoA reductase activities

: - Specific activity Total activity
Dietary protein (pmol/min/mg protein) (nmol/hr/segment)
Jejunum Ileum Jejunum Ileum
Soybean protein 426+48* 254+ 342 872+101* 112+15°
Wheat gluten 347+21%° 201+29%° 578+48° 70+9°
Lactalbumin 356+ 262° 138+22° 6271+56° 29+4°
Sardine protein 296+37° 186+5°° 459+ 45° 76+21°

Values represent means+SE of 6 rats. Rats weighing approximately 200 g were given purified diets containing
different protein for 7 days. Values in a column not sharing a common superscript letter are significantly different
at p<0.05.

Table 2. Serum and hepatic lipid levels in rats fed different proteins

Serum lipids (mg/100 ml) Hepatic lipids (mg/g)
Dietary protein
CHOL TG PL CHOL TG PL
Soybean protein 71.2+3.7° 160+ 35° 203+16%° 1.92+0.11° 13.9%2.2° 28.7+£0.7°
Wheat gluten 69.3+3.3% 203+21*% 202+5% 2.36+0.11° 25.4+3.7% 22.4+0.8°
Lactalbumin 73.0+2.8°% 253+28° 206+6° 2.37+0.16° 27.5+6.6° 28.0+0.3%
Sardine protein 103.3+4.8° 328+57° 282+8° 2.65+0.15° 56.5+8.4° 27.8+0.5%

Values represent means+SE of 6 rats. The experiment was the same as that described in the footnote of Table. 1.
Values in a column not sharing a common superscript letter are significantly different at p<0.05. TG: triglyceride,
CHOL.: cholesterol, PL: phospholipid.
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