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Antioxidative Effects of Red Ginseng Saponins on Paraquat-induced Oxidative Stress
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Abstract : This study was carried out to investigate the effect of the active ingredients from ginseng on paraquat(PQ) tox-
icity. Oxidative stress was induced by intraperitreatneal injection of PQ at a single dose of 25 mg/kg. Saponin treated
groups were given protopanaxadiol saponins(PPD) or protopanaxatriol saponins(PPT)(5 mg/kg, orally) per day for 1, 3, &
7 days. We also investigated the relationship between lipid peroxidation and ginseng saponins by measuring the levels of
superoxide dismutase(SOD), catalase(CAT), glutathione peroxidase(GPx), reduced glutathione(GSH), malondialdehyde
(MDA), and hydrogen peroxide(H,0,) in liver tissue. The activities of SOD, CAT, and GPx were generally high in the
PPD group; the SOD activity on each day was the highest in the PPD group. The H,O, content was the lowest in the PPD
group. The GSH levels were significantly increased in the PPD. The levels of MDA(the end product of lipid peroxidation)
were significantly lower in the red ginseng component groups than in the PQ group; the levels were especially low in the
PPD groups. These results led us to conclude that the antioxidant effects of extracts from red ginseng prevent oxidative
damage by direct antioxidant effects involving SOD, CAT, & GPx, and increasing the ability of the body to synthesize
endogenous antioxidants.
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Fig. 1. Effect of red ginseng saponins on the superoxide dismutase
activity in the liver of mice exposed to PQ(25 mg/kg, i.p.
single dose). Significantly different from control group at
p<0.05(*) and p<0.01(**). Significantly different from PQ
group at p<0.05(#) and p<0.01(##). Co, control: treated
with saline. PQ : treated with paraquat(25 mg/kg, i.p.).
TS : treated with total saponin(5 mg/kg, i.p.) for 1, 3, 7
days from 1 day after PQ treatment. PPD : protopa-
naxadiol saponins(5 mg/kg i.p.) were given for 1, 3, 7 days
since | day after PQ treatment. PPT : protopanaxa-triol
saponins(5 mg/kg, i.p.) were given for 1, 3, 7 days since 1
day after PQ treatment.
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Fig. 2. Effect of red ginseng saponins on the amount of hydrogen
peroxide in the liver of mice exposed to PQ. Footnotes as
in Fig. 1. Significantly different from control group at
p<0.05(*).
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Fig. 3. Effect of red ginseng saponins on the activity of CAT in
the liver of mice exposed to PQ. Footnotes as in Fig. 1.
Significantly different from control group at p<0.05(¢*)
and p<Q.01(**).
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Fig. 4. Effect of red ginseng saponins on the activity of GPx in
the liver of mice exposed to PQ. Footnotes as in Fig. 1.
Significantly different from control group at p<0.05(*)
and p<0.01(**). Significantly different from PQ at
p<0.05(#) and p<0.01(##).
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Fig. 5. Effect of red ginseng saponins on the content of GSH in
the liver of mice exposed to PQ. Footnotes as in Fig. 1.
Significantly different from control group at p<0.05(*).
Significantly different from PQ group at p<0.05(#) and
p<0.01(##).
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Fig. 6. Effect of red ginseng saponins on the content of MDA in
the liver of mice exposed to PQ. Footnotes as in Fig. 1.
Significantly different from control group at p<0.05(*).
Significantly difFig.ferent from PQ group at p<0.05(#).
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