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Abstract : This study was designed to compare the antidiabetic activities between Ginseng Radix Alba (GRA), Ginseng
Radix Rubra (GRR) and Panax Quinquefoli Radix (PQR) in multiple low dose (MLD) streptozotocin (STZ) (20 mg/kg i.p
injection for 5 days) induced diabetic rats. In the glucose tolerance test, 500 mg/kg of each ginseng ethanol extract was
administered intraperitoneally 30 min before glucose challenge. While GRA failed to lower blood glucose level, GRR and
PQR both significantly prevented the hyperglycemia when compared with the control group. In the MLD STZ-induced
diabetic rats, 300 mg/kg of each ginseng ethanol extract was administered intraperitoneally for 2 weeks. Plasma glucose
and insulin levels were markedly improved in all treatment groups. While GRR showed the highest antidiabetic activity,
and GRA and PQR revealed somewhat equipotent antidiabetic activities, but less than that in GRR-treated group as far as
blood parameters and diabetic symptoms such as polyphagia and polydipsia are concerned. Blood glucose levels were
closely associated with plasma insulin levels, and this result may suggest that ginseng ethanol extracts showed the activity
to enhance insulin secretion as well as preventing destruction of pancreatic islet cells. To elucidate the relationship
between antidiabetic activity and ginsenoside profiles, seven major ginsenosides were quantified by HPLC. We figured
out the fact that protopanaxatriol (PPT): proptopanaxadiol (PPD) ratio might play an important role in its hypoglycemia
effects.

Key words : Ginseng Radix Alba (GRA), Ginseng Radix Rubra (GRR), Panax Quinquefoli Radix (PQR), multiple low
dose streptozotocin, Protopanaxadiol (PPD), Protopanaxatriol (PPT)
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Scheme 1. Separation of saponin and non-saponin fraction from
Ginseng Radix.
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Fig. 1. Effects of GRA, GRR and PQR on blood glucose changes at selected time intervals(0, 30, 60 90 and 120 min) (A) and glycemic
AUC (B) after 1.5 g/kg glucose challange in normal ICR mice. Data are the mean* SE. *P<0.05 vs. Normal Control (NC).
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Fig. 2. Changes in body weight after intraperitoneal admini-
strations of GRA, GRR and PQR for two weeks in STZ-
‘nduced diabetic rats. Data are mean*SE. *P<0.05,

*P<(0.01 vs. DC.
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Fig. 3. Changes in blood glucose level after intraperitoneal admi-
aistrations of GRA, GRR and PQR for two weeks in
STZ-induced diabetic rats. Data are meantSE. *P<
.05, **P<0.01, ***P<0.001 vs. DC
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Table 1. Effects of GRA, GRR and PQR on blood glucose and in-
sulin levels

Glucose Insulin
(mg/dl) (pg/ml)

NC 121£5 480%52
DC 346x11777 167422°
GRA 18141 8#* 378+69%
GRR 15540 461179*
PQR 18648 315447+

Data are mean+SE. 77 P<0.001 vs. NC; *P<0.05, **P<0.01 vs.
DC

Table 2. Effects of GRA, GRR and PQR on food and water intakes.

Food intake Water intake
(g/day/rat) (ml/day/rat)
NC 21.4+0.3 42.718.7
DC 40.6%£1.3™ 153.547.3™
GRA 25.7£3.8* 126.816.6*
GRR 23.312 4%* 109.31£7.0%*

Data are mean®SE. ""P<0.001 vs. NC; *P<0.05, **P<0.01 vs.
DC
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Table 3. Ginsenoside profiles

) Contents(%)
Ginsenosides
GRA GRR PQR
Protopanaxadiols (PPD)
Rb, 043 0.38 1.69
Rb, 0.27 0.21 0.03
Rc 0.23 0.14 0.18
Rd 0.18 0.03 0.31
Protopanaxatriols (PPT)
Re 0.14 0.18 0.83
Rf 0.08 0.07 0.00
Rg, 0.19 0.27 0.10
Total (% W/W) 1.52 1.29 3.14
PPD : PPT 2.73 145 2.36
PPT : PPD 0.37 0.68 042
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