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Studies on Anti-Obesity Effects of Soy Isoflavones with Anti-Oxidant and
Phytoestrogenic Activity
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ABSTRACT

C57BL/6] mice (male, 4wk old) were fed low fat diet (LF), high fat diet (HF), or HF
supplemented with 1.0% soy isoflavone mixture (HF+Iso) for 10 wks. As expected,
final body weight and adipose tissue weight were increased in HF group over LF one,
but no significant difference was observed between HF and HF+Iso groups. Plasma
triglyceride and TBARS were decreased in HF+Iso group as compared to HF one,
whereas plasma cholesterol and glucose were indistinguishable. Gene expression and
plasma level of adiponectin decreased by HF was upregulated by soy isoflavone, while
no obvious effect of soy isoflavone upon resistin and leptin expression was observed.
Further, expressions of macrophage markers CD68 and F4/80, and NADPH oxidase
in adipose tissue induced by high fat diet were significantly reduced by soy isoflavone.
Glycosylated soy isoflavones (genistin, glycitin, daizin) reduced ROS production in
3T3-L1 adipocyte and potentiated adiponectin secretion into cell culture medium.
Unexpectedly, resistin secretion of 3T3-L1 adipocytes were also increased by
glycosylated soy isoflavones. Thus, it is suggested that soy isoflavone modulates
physiological functions of adipocyte/adipose tissue through its anti-oxidant activity.
Soy Protein Research, Japan 9, 96-101, 20006.
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Fig. 1. Effect of soy isoflavone on the high-fat diet
induced body weight gain of C57BL/6 mice.

Results are expressed as means + SEM (n=5).
*P<0.05 vs high-fat group (HF).
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Fig. 2. Effect of soy isoflavone on the high-fat diet
induced adipose tissue weight gain of C57BL/6
mice. Results are expressed as means + SEM
(n=5). *P<0.01 vs high-fat group (HF).
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Fig. 3. Effect of soy isoflavone on plasma parameters of C57BL/6 mice. Each parameter was determined as
described under materials and methods. Results are expressed as means + SEM (n=5). *P<0.01,

** P<0.05 vs high-fat group (HF).
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Fig. 4. Effect of soy isoflavone on gene expression in epididymal adipose tissue (A) and plasma concentration (B) of
adipocytokines. Gene expression and plasma level of each adipocytokine were determined by real-time PCR
and ELISA, respectively, as described under materials and methods. Results are expressed as means +
SEM (n=5). *P<0.01, **P<0.05 vs high-fat group (HF).
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Fig. 5. Effect of soy isoflavone on gene expression of oxidation and anti-oxidation enzymes and macrophage
markers in epididymal adipose tissue of C57BL/6 mice. Gene expression of p47phox and GPx was
determined by real-time PCR as described under materials and methods. Results are expressed as means +
SEM (n=5). *P<0.01, **P<0.05 vs high-fat group (HF).
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Fig. 6. Effect of soy isoflavone on ROS production in
3T3-L1 adipocytes. ROS production was
determined by NBT reduction assay as
described under materials and methods.
Results are expressed as means + SEM of three
independent determinations. *P<0.01 vs none.
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Fig. 7. Effect of soy isoflavone on adiponectin secreiton
by 3T3-L1 adipocytes. Adiponectin secretion
was determined by Western blotting as
described under Materials and methods.
Results are expressed as means + SEM of three
independent determinations. *P<0.05 vs none.
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Fig. 8. Effect of soy isoflavone on resistin secreiton by
3T3-L1 adipocytes. Resistin secretion was
determined by Western blotting as described
under materials and methods. Results are
expressed as means + SEM of three
independent determinations. *P<0.05 vs none.
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