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Blood Glucose Regulation by a Soybean Isoflavone, Genistein: Studies in
Cultured Cells and Type 2 Diabetic Mice
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Division of Agriscience and Bioscience, Institute of Symbiotic Science and Technology,
Tokyo University of Agriculture and Technology, Fuchu 183-8509

ABSTRACT

Effect of a soybean isoflavone, genistein, on (1) glucose uptake by rat-derived L6
myotubes and (2) insulin secretion from rat-derived RIN-5F pancreatic 3-cells was
studied in vitro. Then, (3) that on blood glucose levels in type 2 diabetic KK-Ay/Ta
mice was studied in vivo. Genistein dose-dependently and significantly stimulated
glucose uptake by L6 myotubes and insulin secretion from RIN-5F cells in culture at
10-100 M, where genistein exerted no influence on the viability of RIN-5F cells.
Feeding 0.1% genistein in 20% casein diet (20C) for 5 weeks to KK-Ay/Ta mice
suppressed increases in blood glucose levels and the suppressive effect was significant
at 1 and 5" week of feeding as compared with 20C-fed diabetic control mice.
Genistein also suppressed urinary glucose excretion as compared with control mice
during the feeding period. These effects of genistein were not due to reduction in
food intake. From these results, genistein was strongly suggested to suppress the
increases in blood glucose level in type 2 diabetic mice through stimulating glucose
uptake and/or insulin secretion. Soy Protein Research, Japan 11, 121-126, 2008.

Key words . soybean genistein, muscle cells, pancreatic 3-cell, glucose uptake, insulin
secretion, type 2 diabetes
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Table 1. Composition of experimental diets

Ingredient (%) 20C 20C+G
Casein® 20.00 20.00
£-Corn starch® 49.75 49.65
«-Corn starch® 13.20 13.20
Corn oil° 7.00 7.00
Cellulose powder? 5.00 5.00

Mineral mixture® (AIN93G-MX) 3.50 3.50
Vitamin mixture® (AIN-93-VX) 1.00 1.00

L-Cystine! 0.30 0.30
Choline bitartrate? 0.25 0.25
Genistein® — 0.1

*Oriental Yeast Co., Ltd., Tokyo. *Nihon Nosan Kogyo
Co., Ltd., Yokohama. ‘Hayashi Chemicals Co., Ltd.,
Tokyo. ‘Wako Pure Chemical Industries., Ltd., Osaka.
“Tyger Sci. Inc., USA.
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Fig. 1. Effect of genistein on glucose consumption in

cultured L6 myotubes. Each value represents
the mean = SEM for 6 wells. Asterisks mean
statistical significance at *p<0.05 or **p<0.01
by Dunnet multiple comparisons test.
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Fig. 2. Effect of genistein on insulin secretion and cytotoxicity in cultured RIN-5F cells. Each value represents the
mean = SEM for 6 wells. Asterisks mean statistical significance at **p<0.01 by Dunnet multiple

comparisons test.
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Table 2. Effect of genistein on methabolic parameters in KK-Ay/Ta mice

Measurement Nor Con Gen
Initial body weight (g/mouse) 15.8+0.4* 18.1+ 0.5 18.2+0.6
Food intake (g/35 days) 130.8+3.7* 229.7+ 6.3 2224+7.0
Body weight gain (g/35 days) 79+04* 18.6+ 0.9 19.2+0.6
Initial blood glucose (mg/100mL) 192.4+5.6* 218.5+10.1 215.6+6.8
Serum lipid levels

Cholesterol (mmol/L) 1.82+0.09* 2.88+ 0.19 2.63+0.16

Triglyceride (mmol/L) 0.83+0.05* 1.37+ 0.08 1.28£0.10

TBARS (zmol/L) 4.35+0.58* 6.95+ 0.27 6.57+0.77
Serum adiponectin (z2g/mL) 13.18£0.44* 7.67+ 042 8.61+0.35
Serum insulin (ng/mL) 0.98+0.02* 13.25+ 2.35 19.66+2.38
Liver lipid levels

Cholesterol (mg/g liver) 1.84+0.10* 3.16+ 0.05 2.97+0.13

Triglyceride (mg/g liver) 16.08+1.26* 29.26+ 2.12 27.89+1.66

Each value represents the mean + SEM for 6 mice. Asterisks mean statistical significance at *p<0.05 by Dunnet

multiple comparisons test.
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Fig. 3. Effect of genistein on non-fasting blood glucose levels in KK-Ay/Ta mice. Mice were kept on diets during
blood collection from tail vein. Each value represents the mean = SEM for 6 mice. Asterisks mean
statistical significance at *p <0.05 or **p<0.01 by Dunnet multiple comparisons test.
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Fig. 4. Effect of genistein on urine glucose excretion in KK-Ay/Ta Jcl mice. Urine glucose excretion in mice was
determined using urine test paper. Urine glucose concentration; — (0 mg/100mL), & (~50 mg/100mL), +
(~100 mg/100mL), + + (~500 mg/100mL), + + + (~2,000 mg/100mL).
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