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Effects of Mushroom Protein-bound Polysaccharides on Blood Glucose Levels and
Energy Metabolism in Streptozotocin-Induced Diabetic Rats
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Department of Food and Nutrition, Duksung Women's University,
Korea Food Research Institute,** Seoul, Korea

ABSTRACT

The hypoglycemic effects of 2 mushrooms, Pleurotus ostreatus and Lentinus edodes, on strep-
tozotocin(STZ) induced diabetic rats were investigated in this study. Diabetes mellitus was induced
in male Sprague-Dawley rats by the injection of STZ into the tail vein at a dose of 45mg/kg.
Sprague-Dawley male rats(200 - 250g) were assigned to one control and three STZ-diabetic
groups. Diabetic groups were assigned to STZ-control, Pleurotus ostreatus and Lentinus edodes
groups. All groups were fed a AIN-76 dict. The two experimental groups were fed with cach
protein-bound polysaccharide(150mg/kg BW) for 14 days and with carboxymethyl cellulose for
STZ-control group. The body weight gain was monitored and the blood levels of glucose and
cholesterol were measured. Levels of protein, triglyceride, and free fatty acid in plasma were
analysed. Serum aminotransferase activity as also measured.

The body weight gain was lower in the all diabetic groups than in the of normal group. The
weight of spleen was reduced by administration of the Lentinus edodes protein-bound poly-
saccharides. The extent of blood glucose decrements in rats that fed Lentinus edodes protein-
bound polysaccharides was significantly greater than found in the STZ-control group. The
plasma levels of cholesterol and protein were not influenced in diabetic rats. The free fatty acid
levels and alanine aminotransferase(ALT) activity were significantly decreased by administration
of Lentinus edodes protein-bound polysaccharides.

The result suggest that orally administered Lentinus edodes protein-bound polysaccharides
exhibited hypoglycemic effect in STZ-induced diabetic rats and that these protein-bound
polysaccharides may be useful for the management of diabetes mellitus. (Korean J Nutrition
30(7) = 743~750, 1997)
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Table 1. Effects of mushroom protein-bound polysaccharides on diet intake and feed efficiency ratio in diabetic rats”

Normal STZ-control Pleurotus ostreatus Lentinus edodes
Diet intake(g)
1st wk 16.0+1.1 214448 21.5+8.6 19.5+4.5
2nd wk 152+1.9 239+29 23.8+7.7 249+89
Mean 15.6+1.2 227429 226+74 222164
FER™? 0.155+0.033 ~0.068+0.053 -0.108+0.048 -0.088+0.007

1) Values are mean+5.D.(n=6)

2) NS : not significant at the 5% level

Table 2. Effects of mushroom protein-bound polysaccharides on organ weights in diabetic rats”

Normal STZ-control Pleurotus ostreatus Lentinus edodes
(8/100g BW)
Liver 3.871+0.42 4.294+0.38 4.161+0.48 4.34%0.15
Kidney 0.394+0.02 0.61+0.02 0.62+0.12 0.58+0.07
Heart 0.37+0.04 0.3910.03 0.40+0.02 0.3940.03
Spleen 0.33+£0.11 0.60+0.14 0.50+0.22 0.38+0.05

1) Values are mean+S5.D.(n=6)
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Fig. 3. Effects of mushroom protein-bound polysaccharides
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Table 3. Effects of mushroom protein-bound polysaccharides on plasma protein, triglyceride and free fatty acid levels in
diabetic rats”

Protein(mg/d|) TG (mg/dl) FFA(uEQ/L)
Normal 76.8+15.0 78.7+40.8 2795+ 849
STZ-control 76.5+15.0 115.5+22.4 4252+ 39.1
Pleurotus ostreatus 103.2+33.7 118.6+15.1 381.9+159.4
Lentinus edodes 73.6+14.8 76.5+14.8 316.2+ 84.0%
1) Values are mean+5.D.(n=6) 2) NS : not significant at the 5% level

3) *significantly different at the 5% level compared to the STZ-control group

Table 4. Effect of mushroom protein-bound polysaccharides on serum ALT and AST activities in diabetic rats”

Group ALT(KA unit/L) AST(KA unit/L)

Normal 33.0+ 15.2 114.6+ 55.4

STZ-control 335.0+177.4 434.6+272.2

Pleurotus ostreatus 289.1+122.3 499.9+234.0

Lentinus edodes 1253+ 78.0% 175.4+ 71.9
1) Values are mean+S5.D.(n=6) 2) NS : not significant at the 5% level

3) *significantly different at the 5% level compared to the STZ-control group
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