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Gynostemma pentaphyllum on Electric Footshock Stress

Hyun Sook Choi, Seon A Lim, Mi Sook Park, Bang Yeon Hwang, Chong Kil Lee,
Seung Hwan Kim, Sung Cil Lim and Myung Koo Lee*

College of Pharmacy, Chungbuk National University, 410, Sungbong-ro, Heungduk-gu, Cheongju 361-763, Korea

Abstract — The effects of the ethanol extracts from Gynostemma pentaphyllum (GP extracts) on body weights, grip strengths,
endurances and catecholamine levels after electric footshock (EF) stress in mice and rats were investigated. The animals were
treated with GP extracts (50 mg/kg/day, p.o.) for 21 days before exposure to EF (duration and interval 10 sec for 3 min, 2 mA)
once a day. The increases in body weights were delayed by 13.1% of the control levels by EF-induced stress in mice, which
were recovered to 24.1% of the control levels in GP extract-treated groups. The grip strengths were significantly decreased by
EF stress in mice and the EF-stressed groups treated with GP extracts increased grip strengths to 115.2% compared to control
levels. The endurance times by forced swimming, which reduced significantly by EF stress, were also maintained similar to
control levels by GP extracts in rats. In addition, the levels of norepinephrine and epinephrine in serum and brain, and dopamine
in brain were significantly increased to 17.5-95.0% of the control levels after exposure of EF stress in mice. However, EF stress-
induced increases in norepinephrine and epinephrine in serum were reduced to 17.1-17.3% of the control levels by treatments
of GP extracts, and those in dopamine, norepinephrine and epinephrine in brain were also reduced to 5.0-19.5%. These results
suggest that GP extracts showed the protective effects on EF stress-induced physiological functions and can be developed as

the promising anti-stress agents.
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Fig. 1. Experimental design. Animals were pretreated with the
extracts of Gynostemma pentaphyllum(GP; 50 mg/kg, once a
day, p.o.) or vehicle(0.9% saline, po) for 21 days and then
subjected to daily session of electric footshock stress(duration
and interval of 10 sec for 3 min, 2 mA). The control groups of
animals remained in their home cages throughout the
experiments. The GP extracts-treated and control groups were
similarly subjected to the pharmacological treatments and
behavioral testing according to the indicated schedules.
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Fig. 2. Effects of GP extracts on body weight (A) and its
changes (B) for the experimental periods. Mice(ICR, male, 25-
30 g) were pretreated with GP extracts(50 mg/kg/day, p.o.) or
vehicle(0.9% saline, po) for 21 days and then subjected to
daily session of electric footshock(EF) stress at 14:00 once a
day for 21 days(duration and interval of 10 sec for 3 min, 2
mA). Body weight changes were calculated using the baselines
of body weight obtained before the respective behavioral
protocol. The results represented as means+ SEM of three
experiments(n=8-10). *p<0.05, **p<0.01 compared to the
respective levels of day 1(ANOVA followed by Tukey’s test).
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Fig. 3. Effects of GP extracts on grip strength (A) and its
changes (B) for the experimental periods. Mice(ICR, male, 30
g) were pretreated with GP extracts(50 mg/kg/day, p.o.) or
vehicle(0.9% saline, p.o.) for 21 days and then subjected to
daily session of electric footshock(EF) stress at 14:00 once a
day for 21 days(duration and interval of 10 sec for 3 min, 2
mA). The ordinate displays changes in maximal grip strength
from the baseline values obtained before the respective
behavioral protocol. The results represented as means = SEM
of three experiments(n=8-10). *p<0.05 compared to the
respective levels of day 1(ANOVA followed by Tukey’s test).
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Fig. 4. Effects of GP extracts on catecholamine levels in
serum. Mice(ICR, male, 25-30 g) were pretreated with GP
extracts(50 mg/kg/day, p.o.) or vehicle(0.9% saline, p.o.) for 21
days and then subjected to daily session of electric footshock
(EF) stress at 14:00 once a day for 21 days(duration and
interval, 10sec for 3 min, 2 mA). After subjecting the final
stress, the blood samples were collected and centrifuged at 4
for 20 min(12,000xg), and the levels of catecholamines were
determined by an HPLC system. The results were expressed as
means = SEM of three experiments. *p<0.05, **p<0.01
compared to control levelsCtANOVA followed by Tukey’s test).
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Fig. 5. Effects of GP extracts on catecholamine levels in brain.
Mice(ICR, male, 25-30 g) were pretreated with GP extracts
(50 mg/kg/day, p.o.) or vehicle(0.9% saline, p.o.) for 21 days
and then subjected to daily session of electric footshock(EF)
stress at 14:00 once a day for 21 days(duration and interval of
10 sec for 3 min, 2 mA). After subjecting the final stress, the
brain tissues were collected by decapitation and the levels of
catecholamines were determined by an HPLC system. The
results were expressed as means+ SEM of three experiments.
*p<0.05, **p<0.01 compared to control Ilevels(ANOVA
followed by Tukey’s test).
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