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ABSTRACT

(1) Regulation of the gene expressions of uncoupling protein (UCP)-1, 2, 3 was
investigated in the white and brown adipose tissues of rats fed diets containing
various fats (hydrogenated fat or corn oil) and proteins (casein or soy protein isolate,
SPI) for 2 wk. The mRNA and protein concentrations of UCP-1, 2, 3 were elevated in
the white adipose tissues of the rats fed SPI compared to those fed casein, and those
of UCP-2 were particularly elevated by corn oil/SPI diet. Moreover, in the fasted-
refed experiment of rats, the UCP-2 induction in the white adipose tissues reached
maximal levels at 2 h. The UCPs were rapidly induced. (2) In cultured white
adipocytes, the mRNA expressions of UCPs were stimulated by the hydrophilic soy
peptides (MW<1,000). (3) By giving triiodothyronine treatment to rat, the UCP-2
mRNA and protein were induced in the white adipose tissue and the UCP-1, in the
brown adipose tissue. The thyroid hormone receptor (TRA1) protein concentrations
were increased in the liver and adipose tissues of rats fed SPI. Thus, SPI appeared to
stimulate the energy consumption by UCPs induction. The correlation in stimulation
mechanisms of UCPs expression by peptides and by triiodothyronine has not been
elucidated. Soy Protein Research, Japan 8, 103-107, 2005.
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Fig. 1. Effects of dietary protein and fat types on UCP-1, 2, 3 mRNA and protein concentrations in white adipose
tissues. Rats were fed casein or SPI diets containing 9.5% hydrogenated fat +0.5% corn oil (Hyd. fat) or
10% corn oil for 2 wk. The mRNA and protein concentrations were normalized to casein/hydrogenated fat.

The values are means £+ SD, n=4 or 8.
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Fig. 2. UCPs mRNA and protein concentrations in white adipose tissue after feeding a fat-free (open circle) or 10 %
corn oil (closed circle) diet to food-deprived rats. The mRNA and protein concentrations were normalized
to each value at 0 time (food-deprived rats). The values are means * SD, n=4.
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Fig. 3. Effects of hydrophilic soy peptide (< MW 1,000) on UCPs mRNA concentrations in primary cultured
adipocytes. Adipocytes were plated and cultured in WE medium supplemented with 0.1 M insulin and 20
mM glucose. Hydrophilic soy peptide (0.2 g/L) were added to the medium for 24h. The mRNA
concentrations were normalized to no addition of the peptide. The values are means + SD, n=4.
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Fig. 4. Effects of triiodothyronine (T;) treatment on UCPs induction in white and brown adipose tissues of rats.
Rats were fed the casein/10% corn oil diet for 1 wk and then intraperitoneally injected T (50 .g/100 g BW).
The mRNA and protein concentrations were normalized to no T, treatment. The values are means *= SD,

n=4.
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Fig. 5. Effects of dietary soy protein isolate on thyroid hormone receptor protein (TR1) concentrations in white
adipose tissue, brown adipose tissue and liver of rats. Rats were fed casein or SPI/10% corn oil diet for 2
wk. The TRp1 protein concentrations were normalized to casein. The values are means = SD, n=4.
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