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Effects of Red Ginseng on Spatial Memory of
Mice in Morris Water Maze
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Abstract : This study was designed to examine the effects of red ginseng total saponin and extract
on spatial working memory in mice using Morris water maze. Two kinds of red ginseng saponin (No.
1 and No. 2) and three kinds of red ginseng extract (No. 1, No. 2 and No. 3) to have different PD/
PT ratio (No. 1=1.24, No. 2=1.47 No. 3=2.41) were prepared by mixing the different parts of red
ginseng in different ratio. In acute administration of total saponin No.1 or No. 2, escape time to
reach to a hidden platform in a fixed location for training trials was significantly decreased as com-
pared with control group and swimming time in the quadrant that had contained the platform was
also significantly increased as compared with control group. In acute treatment of extract No.1 or
No. 2, swimming time in the platformless quadrant was increased dose dependently as compared
with control group, especially at dose of 200 mg/kg,bw swimming time was significantly increased.
Oral treatment of extract No. 1 (100 mg/kg, bw) for 7 days produced an increase of swimming time
in the platformless quadrant but a decrease of swimming time in No. 3-treated group (100 mg/kg,
bw). These results show that red ginseng may improve spatial discrimination learning and spatial
working memory of mice.
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Fig. 1. Effect of red ginseng total saponin No.1 on
spatial memory. (A) Escape latency to a hid-
den platform in a fixed location. Mice were
given 8 trials a day in blocks of 4 trials on 3
consecutive days. The swimming time re-
quired for the mouse to escape was recorded
on each trial. Ginseng saponin (TS; 50, 100
mg/kg,bw) was treated intraperitoneally 30
min before the training test. Represented in
this figure are the mean time to swim to the
platform. (B} Probe trial test. After 3 days
of training, the platform was removed and
the mice were allowed to swim for 60 sec.
Ginseng saponin (TS; 50, 100 mg/kg,bw) was
treated intraperitoneally 30 min before the
test. Represented in this figure are the mean
swimming time in the quadrant that had con-
tained the platform. *p<0.05 versus control
group (Mann-Whitney U-test). Cont: Control,
TS: Total saponin.
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Effect of red ginseng total saponin No. 2 on
spatial memory. (A) Escape latency to a hid-
den platform in a fixed location. Mice were
given 8 trials a day in blocks of 4 trials on 3
consecutive days. The swimming time re-
quired for the mouse to escape was recorded
on each trial. Ginseng saponin (TS; 50, 100
mg/kg,bw) was treated intraperitoneally 30
min before the training test. Represented in
this figure are the mean time to swim to the
platform. (B) Probe trial test. After 3 days
of training, the platform was removed and
the mice were allowed to swim for 60 sec.
Ginseng saponin (TS; 50, 100 mg/kg,bw) was
treated intraperitoneally 30 min before the
test. Represented in this figure are the mean
swimming time in the quadrant that had con-
tained the platform. *p<0.05 versus control
group (Mann-Whitney U-test). Cont: Control,
TS: Total saponin.
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%ig. 3. Effect of red ginseng extract No. 1 on spatial
memory. (A) Escape latency to a hidden plat-
form in a fixed location. Mice were given 8
trials a day in blocks of 4 trials on 3 con-
secutive days. The swimming time required
for the mouse to escape was recorded on
each trial. Ginseng extract (E; 100, 200 mg/
kg,bw) was treated orally 30 min before the
training test. Represented in this figure are
the mean time to swim to the platform. (B)
Probe trial test. After 3 days of training, the
platform was removed and the mice were al-
lowed to swim for 60 sec. Ginseng extract (E;
100, 200 mg/kg,bw) was treated orally 30
min before the test. Represented i in this fig-
ure are the mean swimming time in the qua-
drant that had contained the platform. *p <0.
05 versus control group (Mann-Whitney U-
test). Cont: Control, E: Extract.
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Fig. 4. Effect of red ginseng extract No. 2 on spatial
memory. (A) Escape latency to a hidden plat-
form in a fixed location. Mice were given 8
trials a day in blocks of 4 trials on 3 con-
.secutive days. The swimming time required
for the mouse to escape was recorded on
each trial. Ginseng extract (E; 100, 200 mg/
kg,bw) was treated orally 30 min before the
training test. Represented in this figure are
the mean time to swim to the platform. (B)
Probe trial test. After 3 days of training, the
platform was removed and the mice were al-
lowed to swim for 60 sec. Ginseng extract (E;
100, 200 mg/kg,bw) was treated orally 30
min before the test. Represented in this fig-
ure are the mean swimming time in the qua-
drant that had contained the platform. *p<
0.05 versus control group (Mann-Whitney U-
test). Cont: Control, E: Extract.
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Fig. 5. Effect of red ginseng extract No. 3 on spatial
memory. (A) Escape latency to a hidden plat-
form in a fixed location. Mice were given 8
trials a day in blocks of 4 trials on 3 con-
secutive days. The swimming time required
for the mouse to escape was recorded on
each trial. Ginseng extract (E; 100, 200 mg/
kg,bw) was treated orally 30 min before the
training test. Represented in this figure are
the mean time to swim to the platform. (B)
Probe trial test. After 3 days of training, the
platform was removed and the mice were al-
lowed to swim for 60 sec. Ginseng extract (E;
100, 200 mg/kg,bw) was treated orally 30 min
before the test. Represented in this figure
are the mean swimming time in the quadrant
that had contained the platform. *p<0.05
versus control group (Mann-Whitney U-test).
Cont: Control, E: Extract.
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Fig. 6. Subchronic effect of red ginseng extract No. 1
on spatial memory. (A) Escape latency to a
hidden platform in a fixed location. Mice
were given 8 trials a day in blocks of 4 trials
on 3 consecutive days. The swimming time
required for the mouse to escape was re-
corded on each trial. Ginseng extract (E; 100,
200 mg/kg,bw) was treated orally for 7 days
and 30 min before the training test during the
test period. Represented in this figure are
the mean time to swim to the platform. (B)
Probe trial test. After 3 days of training, the
platform was removed and the mice were al-
lowed to swim for 60 sec. Ginseng extract (E;
100, 200 mg/kg,bw) was treated orally 30 min
before the test. Represented in this figure
are the mean swimming time in the quadrant
that had contained the platform. *p<0.05
versus control group (Mann-Whitney U-test).
Cont: Control, E: Extract.
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Fig. 7. Subchronic effect of red ginseng extract No. 2
on spatial memory. (A) Escape latency to a
hidden platform in a fixed location. Mice
were given 8 trials a day in blocks of 4 trials
on 3 consecutive days. The swimming time
required for the mouse to escape was re-
corded on each trial. Ginseng extract (E; 100,
200 mg/kg,bw) was treated orally for 7 days
and 30 min before the training test during the
test period. Represented in this figure are
the mean time to swim to the platform. (B)
Probe trial test. After 3 days of training, the
platform was removed and the mice were al-
lowed to swim for 60 sec. Ginseng extract (E;
100, 200 mg/kg,bw) was treated orally 30 min
before the test. Represented in this figure
are the mean swimming time in the quadrant
that had contained the platform. * p<0.05
versus control group (Mann-Whitney U-test).
Cont: Control, E: Extract.
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Fig. 8. Subchronic effect of red ginseng extract No. 3
on spatial memory. (A) Escape latency to a
hidden platform in a fixed location. Mice
were given 8 trials a day in blocks of 4 trials
on 3 consecutive days. The swimming time
required for the mouse to escape was re-
corded on each trial. Ginseng extract (E; 100,
200 mg/kg,bw) was treated orally for 7 days
and 30 min before the training test during
the test period. Represented in this figure
are the mean time to swim to the platform.
(B) Probe trial test. After 3 days of training,
the platform was removed and the mice were
allowed to swim for 60 sec. Ginseng extract
(E; 100, 200 mg/kg,bw) was treated orally 30
min before the test. Represented in this fig-
ure are the mean swimming time in the qua-
drant that had contained the platform. *p<
0.05 versus control group (Mann-Whitney U-
test). Cont: Control, E: Extract.
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