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Abstract — The effects of herbal ethanol extract from Gynostemma pentaphyllum (GP extract) on chronic stress-induced anx-
iety in mice were investigated. The animals were treated with GP extracts (50 and 100 mg/kg/day, p.o.) for 21 days before expo-
sure to electric footshock (EF; duration and interval 10 sec for 3 min, 2 mA) for chronic stress once a day. The ambulatory
locomotor activity was reduced by chronic EF stress and it was recovered by 12.9-15.1% in GP extract-treated groups. The grip
strength was also significantly decreased by chronic EF stress, however, the EF-stressed groups treated with GP extract
increased grip strength from 13.9% to 56.8% compared to EF-stressed groups. In addition, the serum levels of corticosterone
were significantly elevated by chronic EF stress to 197% of the control levels, which was reduced to 73.1% by treatment with
GP extract (100 mg/kg). In contrast, the brain levels of dopamine and serotonin were reduced to 67.6% and 63.1% by chronic
EF stress, which was recovered to 90% of the control levels by treatment with GP extract. These results indicate that GP extract
shows the ameliorating effects on chronic EF stress-induced anxiety in mice and it can be developed as the promising anti-anx-

iety agent.
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Fig. 1. Experimental design. Animals were pretreated with
herbal extract of Gynostemma pentaphyllum (GP Ex; 50 and
100 mg/kg, once a day, p.o.) or vehicle (0.9% saline, p.o.) for
21 days and then subjected to daily session of electric
footshock stress at 13:00-14:00 once a day for 21 days
(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 extract-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 extract on locomotor activity after or
before exposure to electric footshock (EF) stress for the
experimental periods in mice. Mice (ICR, male, 25-30 g,
n=10-12) were pretreated with GP extract (50 and 100 mg/kg/
day, p.o.) or vehicle (0.9% saline, p.o.) for 21 days.
Ambulatory locomotor activity was measured for 30 min as
described in the experimental methods. The results were
expressed as means = SEM (n=10-12). *p<0.05 compared to
control levels, #p<0.05 compared to the levels of EF stress
groups (ANOVA followed by Tukey’s test).
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Fig. 3. Effects of GP extract on corticosterone levels in serum.
Mice (ICR, male, 25-30 g) were pretreated with GP extract
(50 and 100 mg/kg/day, p.o.) or vehicle (0.9% saline, p.o.) for
21 days. The results were expressed as means + SEM (n=10-
12). *p<0.05 compared to control levels, #p<0.05 compared to
the levels of EF stress groups (ANOVA followed by Tukey’s
test).
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Fig. 4. Effects of GP extract on dopamine levels in brain.
Mice (ICR, male, 25-30 g) were pretreated with GP extract
(50 and 100 mg/kg/day, p.o.) or vehicle (0.9% saline, p.o.) for
21 days. The results were expressed as means+ SEM (n=10-
12). *p<0.05 compared to control levels, #p<0.05 compared to
the levels of EF stress groups (ANOVA followed by Tukey’s
test).
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Fig. S. Effects of GP extract on serotonin levels in brain. Mice
(ICR, male, 25-30 g) were pretreated with GP extract (50 and
100 mg/kg/day, p.o.) or vehicle (0.9% saline, p.o.) for 21 days.
For further comments, see Fig. 4.
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