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Hypoglycemic Effects of a Water-Soluble Extract from Culture
Medium of Ganoderma lucidum (Rei-shi) Mycelia in Type 2
Diabetic Mice
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BI1 Effect of WER on non-fasting blood glucose level in KK-AY
mice. WER (0.5%) was given freely to KK-AY diabetic mice.
Blood samples were taken every week. Each plot represents
mean=S.D. for 5-10 mice in WER or control group. *, P<0.05
compared with control group by one-way analysis of variance
followed by Tukey’s test.
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BJ2 Effect of WER on plasma insulin level in KK-AY mice. Blood
samples were taken at 0, 1, 3, 5 and 8 weeks. Data represented
as mean £ S.D. for 4-7 mice in each group. *, P<0.05
compared with control group by one-way analysis of variance
followed by Tukey’s test.
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B3 Effects of WER on the level of total plasma oxidative stress in
KK-AY mice determined by d-ROMs test. Blood samples were
taken at 0 and 8 weeks. Data represented as mean+S.D. for 3—
5 mice in each group. *, P<0.05 compared with control group
by one-way analysis of variance followed by Tukey’s test.
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Bl 4 Effects of WER on levels of lipids and hepatic enzymes in
plasma of KK-AY mice. Blood samples were taken at 0 and
8 weeks. Data represented as mean=+S.D. for 6—8 mice in each
group. *, P<0.05 compared with control group by one-way
analysis of variance followed by Tukey’s test.
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%] 5 Effect of WER on insulin tolerance test in KK-AY mice. After
17 hours of fasting, insulin solution was administered
subcutaneously (1.0 U/kg body weight). Blood samples were
collected before and 15, 30, 60, 90, 120 min after the insulin
administration. Data represented as mean+ S.D. for 5-6 mice
in each group. *, P<0.05 compared with control group by one-
way analysis of variance followed by Tukey’s test.
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6 Effect of WER on plasma adiponectin levels in KK-AY mice.
Blood samples were taken at 0 and 8 weeks. Data represented
as mean= S.D. for 6-8 mice in each group.
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Bl 7 Effects of WER on GLUT4 protein population in skeletal
muscle and adipocytes from KK-AY mice. (A) Fluorescence
immunostaining of GLUT4 protein population in muscle and
adipocyte cells. GLUT4 protein was detected with anti-
GLUT4 antibody and visualized by FITC conjugated donkey
anti-goat IgG antibody. Scale bar=50 um. (B) Western blot
analysis of GLUT4 protein in total membrane from muscle and
adipocytes. Total membrane was isolated as described in
materials and methods. Total protein were separated by SDS-
PAGE and analyzed by immunoblot to measure GLUT4 and
caveolin-1. Representative immunoblots of 3 independent
experiments are shown.
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ABSTRACT

Hypoglycemic Effects of a Water-Soluble Extract from Culture Medium of
Ganoderma lucidum (Rei-shi) Mycelia in Type 2 Diabetic Mice

Shinya KAMIUCHI', Yuko HATTA!, Akane MIYAZATO!, Mari OKAZAKI', Yukiko KAWAHARA',
Aiko TANAKA', Yuri SHINDOU!, Meiyan XUAN!, Fumiko SUZUKI?, Hiroshi IIZUKA?, Yasuhide HIBINO!

! Laboratory of Immunobiochemistry, Department of Clinical Dietetics & Human Nutrition,
Faculty of Pharmaceutical Sciences, Josai University
2 Noda Shokukinkogyo Co., Ltd.

Objective: The water-soluble extract of Ganoderma lucidum mycelia (WER) is prepared from a solid medium composed of bagasse
and rice bran overgrown with Ganoderma lucidum mycelia. Recently, we have reported that WER had glucose-lowering effect in
streptozotosin-induced diabetic mice, an animal model of type 1 diabetes. Here, we investigated whether long-term treatment with
WER affects hyperglycemia and insulin resistance in KK-AY mice, a type 2 diabetic animal model with obesity.

Methods: Female KK-AY mice were given free access to water and high-fat food containing 0.5% WER for 8 weeks, with blood
glucose and plasma insulin levels assessed every week. At the end of the experimental period, insulin tolerance test (ITT) was
performed, and plasma levels of triglyceride, total cholesterol, HDL-cholesterol, AST, ALT and adiponectin were measured. Fur-
thermore, expression of GLUT4 in skeletal muscle cell membrane and adipocytes was also determined by immunostaining and
Western blot analysis.

Results: The mice with high-fat ingestion showed a gradual increase in levels of blood glucose and body weight. In the WER-
treated mice, the blood glucose level was significantly suppressed after 2 weeks of treatment. WER also reduced plasma levels of
ALT and insulin, but did not affect the other parameters. Additionally, ITT revealed that WER improved insulin sensitivity. More-
over, expression of GLUT4 in the plasma membrane of skeletal muscle cells and adipocytes of the WER-treated mice was
increased.

Conclusion: These results indicate that WER has a glucose-lowering effect in type 2 diabetic mice. WER also improved hyperin-
sulinemia and insulin sensitivity, which may derive from enhancement of glucose uptake through GLUT4 of skeletal muscle cells

and adipocytes.

Key words: water-soluble extract of Ganoderma lucidum mycelia (WER), type 2 diabetes, insulin resistance, GLUT4,

Hypoglycemic





