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Effects of Tissue Cultured Ginseng on Blood Glucose and
Lipids in Streptozotocin-Induced Diabetic Rats

In-Seon Lee*, Syngook Lee and In-Za Lee'

The Center for Traditional Microorganism Resources, Keimyung University
'Department of Pharmacology, Catholic University of Daegu

Hypoglycemic and hypolipidemic efficacies of cultured ginseng (CG) in streptozotocin (STZ)-induced diabetic rats
were investigated. Male Sprague-Dawley rats were divided into normal and three diabetic groups. The diabetic
groups were fed CG-free control diets or diets supplemented with 5 and 10% of CG for 2 weeks. CG-
supplemented groups showed significantly lower blood glucose, triglyceride, and total cholesterol content
compared to the diabetic control group. CG supplementation at 5% significantly increased plasma high density
lipoprotein (HDL)-cholesterol content compared to the diabetic control group. CG significantly increased plasma
HDL-cholesterol/total cholesterol ratio and reduced atherogenic index, whereas, it did not affect plasma total
lipid content in diabetic rats. The 5% CG reduced plasma AST and ALT activities in diabetic rats and inhibited
the reduction of plasma creatinine level caused by STZ-treatment in rats. These data suggest that tissue-cultured
ginseng has hypoglycemic, hypolipidemic, and anti-atherogenic effects on STZ-diabetic rats and can be useful as

a dietary supplement for the treatment of diabetes.
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Table 1. Body weight, water intake, food intake, food efficiency ratio (FER) and fasting blood glucose level of rats fed experimental

diet for 2 weeks?

” Body weight change Water intake Food intake 3 Fasting blood glucose
Groups (g/2 weeks) (ml./day) (g/day) FER (mg/dL)
Control (n=7) 79.00 +18.29° 43.88+3.58° 22,78 £2.90° 2471 £4.51* 97.33+3.06°
D-control (n=6) -6.75+10.41° 242.74+11.08 40.60+2.30° -1.24+1.87° 404.33+22.28*
D-5% (n=7) 23.67+11.55° 208.50+13.49° 3272+237° 5.36+1.19° 326.33+£4.73°
D-10% (n=7) 8.50+15.05™ 209.91 £18.44° 3428 +5.15° 231£3.73% 330.67£13.65°

DValues are expressed as mean+S.EM.

“Control: Normal group, D-control: Diabetic control group, D-5%: Diabetic group fed 5% tissue-cultured ginseng, D-10%: Diabetic group fed 10%

tissue-cultured ginseng.
YFER: Body weight gain(g/2 weeks)/food intake(g/2 weeks)X 100.

Different superscripts in the same column indicate significant differences between groups at P<0.05 by Duncan's multiple comparison test.
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Table 2. The liver, kidney and spleen weight of rats fed experimental diet for 2 weeks”

Liver Kidney” Spleen
Groups? -
Weight (g) 2/100 g BW) Weight (g) g/100 g (BW) Weight (g) g/100 g BW)
Control (n=7) 11.70+1.35 3.4010.20° 22740.15° 0.63+0.03° 0.75+0.08° 021+0.01
D-control (n=6) 11.50+1.52 4.30+£0.19* 276 £0.33* 1.04+0.03* 0.61 £0.09" 0.22+0.01
D-5% (n=7) 12.01+0.45 4.10+0.20* 2.82+0.14* 0.95+0.02° 0.69£0.07" 0.24£0.03
D-10% (n=7) 11.70+0.89 4.1510.14* 2.83+0.24° 1.00+0.04° 0.57+0.07° 021+0.03

DValues are expressed as mean+S.EM.

2Control: Normal group, D-control: Diabetic control group, D-5%: Diabetic group fed 5% tissue-culturedginseng, D-10%: Diabetic group fed 10%

tissue-cultured ginseng.
Mean of two kidneys.

Different superscripts in the same column indicate significant differences between groups at P<0.05 by Duncan's multiple comparison test.
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Table 3. Plasma lipid profile in rats fed experimental diet for 2 weeks"

Total lipid Triglyceride Total cholesterol ~ HDL-cholesterol .
2) p glyc N 3)
Groups (mg/dL) (mg/dL) (mg/dL) (mg/dL) HDL-C/TC ratio Al
Control (n=7) 183.85+28.25° 56.06+14.34° 57.65 +2.64¢ 22.83+273° 0.42+0.05° 1.45+030%
D-control (n=6) 264.40 £30.65* 133.09 £51.45* 71.29+7.68 32.30£5.55* 0.39+0.08° 1.78 £0.62*
D-5% (n=7) 22943+22.72* 71.35+14.91° 64.09+6.73® 3578217 0.59 £0.05* 076 £0.16°
D-10% (n=7) 2333612875 84.67+11.46° 61.20+£552° 35.37+9.29° 0.48+0.23° 1.07£0.12°

DValues are expressed as mean + S.E.M.

PControl: Normal group, D-control: Diabetic control group, D-5%: Diabetic group fed 5% tissue-cultured ginseng, D-10%: Diabetic group fed 10%

tissue-cultured ginseng.

HAT (Atherogenic Index): (Total cholesterol-HDL-cholesterol)/HDL-cholesterol.
Different superscripts in the same column indicate significant differences between groups at P<0.05 by Duncan's multiple comparison test.

Table 4. Plasma levels of AST, ALT, amylase and creatinine in rats fed experimental diet for 2 weeks"

Groups” AST (IU/L) ALT (TU/L) Amylase (IU/L) Creatinine (mg/dL)
Control (n=7) 196.50+13.18° 31.00£5.66° 2321+385.20° 0.40£0.06°
D-control (n=6) 398.75 £50.57* 135.25£46.40° 1248 +72.22° 0.70+0.10*
D-5% (n=7) 270.60 +99.23% 90.16 £44.77* 1494 +370.76" 0.52+£0.05°
D-10% (n=7) 44820+ 147.53* 165.00 £ 56.60* 1284 +264.99" 0.56+0.11°

DValues are expressed as mean+ S.E.M.

IControl: Normal group, D-control: Diabetic control group, D-5%: Diabetic group fed 5% tissue-cultured ginseng, D-10%: Diabetic group fed 10%

tissue-cultured ginseng.

Different superscripts in the same column indicate significant differences between groups at P<0.05 by Duncan's multiple comparison test.
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