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ABSTRACT

In a previous study, we found a soybean isoflavone genistein suppresses the
increase in the serum glucose level in type 2 diabetic model mice. To clarify
the mode of action of genistein, the effect of genistein on glucose metabolism
was investigated using rat L6 myotubes as a model of muscle tissue. Genistein
dose-dependently promoted glucose consumption in the absence of insulin in L6
myotubes cultured under normal and high glucose mediums. It is suggested that
by the results of examination using kinase inhibitors PI3-K, PKC and mTOR are
involved in the effect of genistein from the results of examination using various
kinase inhibitors. DNA microarray analysis revealed that 410 genes were up-
regulated and 782 genes were down-regulated by the treatment with genistein.
The result of pathway analysis shows possibility of relation between the genistein's
elects and signaling pathways of AMPK and IRS-1. Furthermore, we found that
genistein increased GLUT4 translocation into the plasma membrane and AMPK
phosphorylation. Soy Protein Research, Japan 12, 22-26, 2009.
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Fig. 1. ECect of genistein on glucose consumption in L6 myotubes under normal and high glucose conditions.
Each value represents the meant SEM for 6 wells. Values not sharing a common letter are significantly
dillerent at p<0.05 by Tukey-Kramer multiple comparisons test.
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Fig. 2. ECects of kinase inhibitors on genistein-promoted glucose consumption in L6 myotubes under normal
glucose condition. Each value represents the meant SEM for 6 wells. Values not sharing a common
letter are significantly dilerent at p<0.05 by Tukey-Kramer multiple comparisons test.

Table 1. Changes of gene expressions with genistein treatment

Gene Symbol Gene Name Judgment Fold Change
AMPK-Related Genes

Stat3 signal transducer and activator of transcription 3 Increase 134
Scd stearoyl-Coenzyme A desaturase Increase 1.26
Socs3 suppressor of cytokine signal ing 3 Increase 121
Adipor1 adiponectin receptor 1 Increase 1.06
Lepr leptin receptor Absent 0
Edn1 endothel in 1 Decrease 0.74
Cntf ciliary neurotrophic factor Decrease 0.74
Ptpnll protein tyrosine phosphatase, non-receptor type 11 Decrease 0.65
IRS-1-Related Genes

Egrl early growth response 1 Increase 14
Rab4a RAB4A, member RAS oncogene fami ly Increase 133
Socs3 suppressor of cytokine signal ing 3 Increase 121
Cntf ciliary neurotrophic factor Decrease 0.74
Edn1 endothel in 1 Decrease 0.74
Ptpnil protein tyrosine phosphatase, non-receptor type 11 Decrease 0.65
116 interleukin 6 Decrease 0.57
1115 interleukin 15 Decrease 042
GLUT4-Related Genes

Slc2a4 solute carrier family 2 (facilitated glucose transporter), member 4 Not Change 1.38
Vamp2 vesicle-associated membrane protein 2 Not Change 101
Vamp7 vesicle-associated membrane protein 7 Increase 132
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Fig. 3. Effect of genistein on GLUT4 translocation in L6 myotubes. L6 myotubes were incubated for the
indicated times and plasma membrane fractions were prepared. Protein samples were subjected to SDS-
PAGE and immunoblotted with anti-GLUT4 antibody and anti-Na’/K* ATPase antiboby.
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Fig. 4. EDect of genistein on AMPK phosphorylation. L6 myotubes were cultured with or without genistein for
60 min. Cell lysates were separated by SDS-PAGE and immunoblotted with anti-phospho AMPK and

anti-AMPK antibodies.
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