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Anti-diabetic Effects of Mixed Extracts from Lycium chinense,
Cordyceps militaris, and Acanthopanax senticosus
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Abstract - In this study, we examined the anti-diabetic activity in vitro by the mixed Korean herb water extracts(JDG)
composed of Lycium chinense, Cordyceps militaris, and Acanthopanax senticosus on hepatic glucose-regulating enzyme
activities such as glucokinase(GK), acetyl-CoA carboxylase(ACC), and inhibition activity of a-glucosidase. The hepatic
cytosol fraction of a type II diabetic animal(Goto-Kakizaki rat) was used in GK and ACC activity assays. JDG mixed water
extracts significantly increased the hepatic GK and ACC activity. The highest anti-a-glucosidase activity was observed in
JDG 5 water extract when compared to the acarbose control, inhibitor of a-glucosidase. We suggest that Lycium chinense,
Cordyceps militaris, and Acanthopanax senticosus mixed water extracts may exert an anti-diabetic activity by enhancing
the glucose metabolism and may be used as natural a-glucosidase inhibitors in type 2 diabetic conditions.
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Fig. 1. Glucokinase activity of the mixed extracts from
Lycium chinense, Cordyceps militaris, and Acanthopanax
senticosus.

JDG 1, L:C:A=1:1:1(w/w/w); JDG 2, L:C:A=1:2:2(W/w/w);
IDG 3, L:C:A=1:3:3(w/w/w); JDG 4, L:C:A=1:5:5(w/w/w);
IDG 5, L:C:A=1:6:6(w/w/w). The ratio of L:C:A means the
proportion of Lycium chinense, Cordyceps militaris,
Acanthopanax senticosus for each extract. Data values are
expressed as mean + SE of triplicate determinations.
Significant differences were compared with control at
***p<0.001 vs. control, *p<0.01 vs. control.
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Fig. 2. Acetyl CoA carboxylase activity of the mixed
extracts from Lycium chinense, Cordyceps militaris, and
Acanthopanax senticosus.

IDG 1, L:C:A=1:1:1(w/w/w); JDG 2, L:C:A=1:2:2(w/w/w);
IDG 3, L:C:A=1:3:3(w/w/w); JDG 4, L:C:A=1:5:5(w/wi/w);
IDG 5, L:C:A=1:6:6(w/w/w). The ratio of L:C:A means the
proportion of Lycium chinense, Cordyceps militaris,
Acanthopanax senticosus for each extract. Data values are
expressed as mean = SE of triplicate determinations.
Significant differences were compared with control at
***p<0.001 vs. control.
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Fig. 3. a-glucosidase inhibition of the mixed extracts from
Lycium chinense, Cordyceps militaris, and Acanthopanax
senticosus.

IDG 1, L:C:A=1:1:1(w/w/w); JDG 2, L:C:A=1:2:2(W/wW/w);
IDG 3, L:C:A=1:3:3(w/w/w); JDG 4, L:C:A=1:5:5(w/w/w);
IJDG 5, L:C:A=1:6:6(w/w/w). The ratio of L:C:A means the
proportion of Lycium chinense, Cordyceps militaris,
Acanthopanax senticosus for each extract. Data values are
expressed as mean + SE of triplicate determinations.
Significant differences were compared with control at
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