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ABSTRACT

To investigate the effects of different dietary fatty acids and proteins on insulin receptor gene
expression, Wistar fatty rats (genetically obese, non-insulin-dependent diabetes mellitus;
NIDDM) and their lean littermates were fed a casein or soybean protein diet containing 9%
hydrogenated beef tallow (plus 1% corn oil), 109 corn oil or fish oil for 3 wk. The insulin
receptor mRNA concentrations in livers and adipose tissues were higher in rats fed soybean
protein/hydrogenated beef tallow than in those fed any other protein/fat combination. In the
lean rats, the insulin binding capacity of receptors was higher in the soybean protein group than
in the casein group. In the obese rats, however, the insulin binding capacity was not affected by
dietary protein or fat type, being lower than in the lean rats. Although the insulin binding
capacities to receptors did not always coincide with insulin receptor gene expression, the gene
expression relative to tissue weight suggests that dietary soybean protein may help to reduce
the insulin resistance of NIDDM, but only in the case of low content of polyunsaturated fatty
acids in diet. Polyunsaturated fatty acids appeared to induce the insulin resistance. The mRNA
concentrations of obese gene in adipose tissue were higher in the obese rats than in the lean rats
regardless of dietary groups. The gene expression tended to be lower in the soybean groups of
obese rats. Rep. Soy Protein Res. Com., Jpn. 18, 82-86, 1997.

Key words: soybean protein, polyunsaturated fatty acids, insulin receptor gene expression,
obese rat, non-insulin-dependent diabetes mellitus (NIDDM)
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Fig. 1. Effects of dietary protein and fat types on plasma glucose and insulin concen-
trations of obese and lean rats in glucose tolerance test. In the oral glucose
tolerance test, rats received a 400 g/L glucose solution (3 g/kg) after being
deprived of food for 20 h. A, B and C show the plasma glucose concentrations,
and D, E and F show the insulin concentrations in rats fed saturated fat, corn
oil and fish oil, respectively. Means with different superscript letters are
significantly different in the glucose concentrations (A, B, C) and in the
insulin concentrations (D, E, F). Mean + SD (n=5-9).
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Fig. 2. Effects of dietary protein and fat types on insu-

lin receptor mRNA concentrations in livers
(Panel A) and adipose tissue (Panel B) of obese
and lean rats. The mRNA concentrations were
normalized to those in lean rats fed the casein/

saturated fat diet. Means with different super-
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Fig. 3. Effects of dietary protein and fat types on insulin binding to partially purified
insulin receptors from livers of obese and lean rats. The experiments were
performed using 4-7 rats per group and the Scatchard plots were calculated
from the insulin binding data. A typical Scatchard plot for the insulin binding

is shown.

84

KEABEHRRERE Vol 18(1997)



Plasma L] Casein
4 Soybean protein
)
£ 3
g ﬂ %
- l_LZ
14 ’ tz% | %
0 ° - "
Sat. Caorn Fish Sat. Corn Fish
| fat ol oil | | fat oll oil
Lean Obese
80
Liver [ casein

Soybean protein
60

40

arnre F%M%

Sat. Corn Fish Sat. Corn Fish
| fat oil oil_| | fat oil ofl_|

Lean Obese

mg/g liver

Fig. 4. Effects of dietary protein and fat types on
plasma and liver triglyceride concentrations of
obese and lean rats. Mean + SD (n=5-6).
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Fig. 5. Effects of dietary protein and fat types on obese
gene mRNA concentrations in adipose tissues of
obese and lean rats. Mean = SD (n=8-13).
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