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ABSTRACT

Effect of soy protein isolate (SPI) on the mitochondrial uncoupling protein (UCP) was
examined in the experiment of body weight reduction by energy restriction using a genetically
obese-hyperglycemic OLETF rat. Obese OLETF rats whose body weights were over 600 g were
fed with the energy-restricted diets containing SPI or casein as protein source for 3 weeks.
Body weight reduction was significantly greater and body fat content was significantly
decreased in SPI-diet group compared with those in casein-diet group, although body protein
content was significantly higher in SPI-diet group. Moreover, the decrease in plasma levels of
leptin and FFA was significantly greater in SPI-diet group. There was no significant difference
in UCP1 mRNA levels in brown adipose tissue (BAT) between casein-diet and SPI-diet groups.
Concerning the cellularity of subcutaneous and retroperitoneal adipose tissues, the average size
of white adipocytes in SPI-diet group was significantly smaller than in casein-diet group. In
the experiment of body weight reduction by energy restriction using obese animal model, it was
unclear whether the mitochondrial UCP in BAT contributed to anti-obesity effect of SPI. The
decrease in plasma leptin and FFA levels in SPI-diet group might be caused by the
transformation into small-sized adipocytes. Soy Protein Research, Japan 2, 118-124, 1999.

Key words : Otsuka Long Evans Tokushima Fatty (OLETF) rats, soy protein isolate (SPI),
brown adipose tissue (BAT), uncoupling protein (UCP), cellularity of adipose
tissue
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Fig. 1. Changes in body weights and body weight gains in
casein-diet and SPI-diet groups.
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Fig. 2. Changes in food efficacy in casein-diet and SPI-
diet groups.
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Fig. 3. Body composition analysis in normal control (NC) LETO, initial control (IC)
OLETF, casein-diet and SPI-diet groups.
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Fig. 4. Uncoupling protein mRNA levels in brown adipose
tissue in normal control (NC) LETO, initial control
(IC) OLETF, casein-diet and SPI-diet groups.
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Fig. 5. Average size of adipocytes in initial control (IC) OLETF, casein-diet and SPI-diet

groups.

Subcutaneous and retroperitoneal adipose tissues were stained by

hematoxylin and eosin after formalin fixation. All sections were cut to a thickness
of 20 um. Number of adipocytes and their sizes in a fixed area (900,000 ym?)
were quantitated by an image analysis system.
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