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Effects of white ginseng and red ginseng extract on learning performance
and acetylcholinesterase activity inhibition
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Abstract : In the present study, we assessed the effects of white ginseng and red ginseng extract on the learning and mem-
ory impairments induced by scopolamine. The cognition-enhancing effect of ginseng extracts was investigated using the
Morris water maze and Y-maze test. Drug-induced amnesia was induced by treating animals with scopolamine (2 mg/kg,
i.p.), an antagonist of muscarinic acetylcholine (ACh) receptor. Tacrine was used a positive control. Ginseng extract
(200 mg/kg, p.o.), tacrine (10 mg/kg, p.0.) administration significantly reduced the escape latency during training in the
Morris water maze (p<0.05). At the probe trial session, scopolamine significantly increased the escape latency on day 5
in comparison with control (p<0.01). The effect of ginseng extracts on spontaneous aternation in Y-maze was similar to
that of scopolamine treated group. In addition, numbers of arm entries were similar in al experimental groups. Moreover,
red ginseng extract significantly inhibited acetylcholinesterase activity in the cortex and serum (p<0.05). Brain ACh con-
tents of ginseng extract treated groups increased more than that of scopolamine group, which did not show statistically
significant. These results suggest that ginseng extract may be useful for the treatment of cognitive impairment.
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Fig. 1. Effect of ginseng extract on escape latency of ratswith memory
impairment induced by scopolamine in Morris water maze
test. (A) Training trid session for 4 days (B) The probe trid
section on 5 day. At 60 min before maze tes, tacring(10 mg/
kg, p.o.), control(same volume of sdine), white, red ginseng
extract (200 mg/kg, p.0.) were adminigered to rais. Memory
impairment was induced by scopolamine trestment (2 mg/kg,
i.p.). Thetest was carried out 30 min after asingle scopolamine
trestment. Results are expressed as the meen+ SD (n=8).
Significant difference was compared with control at *p<0.05,
**p<0.0L.
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96.03 + 14.52 units/min/mg protein® = - 85.14 + 23.01 Fig. 2. Effect of a single administration of ginseng extracts on
unisimining protema® 21361 <H) 150} 421 ST sy e e
Ztol= AATh Tacrine A2 AFEE A+ iz p.0.), control (same volume of saline), white, red ginseng
> o 5 extract(200 mg/kg, p.o.) were adminigtered to mice. Memol
=3 FRd B Bt A AGE 24 impa rﬁnmtnv‘glasgi nrc)iuged by scopolamine treatment(2 m?g;/y
scopolamine FoJollA] 154.20 + 47.99 units/min/mg protein kg, i.p.). The test was caried out 30min after a single
o2 fizze] &4 116, 49 + 16.60 units/min/mg protein . soopolamine treetmert. (A) Spontaneous altamition behavior
(B) The number of arm entries during an 8 min session
th 30%°1d S7Feit). WatsE= A 2]7-= scopolamine were measured. Results are expressed as the mean + SD
Bl oF 15%9 AslaztE B oM, tacrine A2 (n=8).
Table 1. Effect of ginseng extracts on acetylcholinesterase activity in rat brain treated with scopolamine
Group? Hippocampus Cortex Serum
(unitymin/mg protein) Rappaport units/ml
Control 85.14+ 23.017 116.49 + 16.60° 19.61 + 6.36%
Scopolamine 96.03+ 14.52 154.20 + 47.99° 25.82+6.92°
Tacrine 81.87+15.18 127.76 + 17.18® 16.65 + 4.42%
WGS 82.80+17.76 131.79 + 16.64% 16.72 + 452%
RGS 86.77£21.41 105.55 + 32.59° 13.75+ 5.07°

1) Scopolamine (2mg/kg, i.p.) was administered 30 min before trial. Ginseng extracts(200 mg/kg, p.o.) and tacring(10 mg/kg, p.o.), control(same
volume of sdine) were administered 60 min before acquisition tria for 5 days (WGS : white ginseng extract treated group, RGS : Red gin-
seng extract treated group).

2) Mean+ SD

3) Vaues with different superscripts within the same row are significantly different at p<0.05
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Fig. 3. Effect of ginseng extracts on acetylcholine contents in rat
brain treated with scopolamine. At 60min before maze
test, tacring(10 mg/kg, p.o.), control(same volume of sdline),
white, red ginseng extract (200 mg/kg, p.o.) were adminisered
to rats for 5 days. Memory impairment was induced by
scopolamine treatment(2 mg/kg, i.p.). The test was carried
out 30min after a single scopolamine treatment. Results
are expressed as the mean+ SD (n=8).
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