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Abstract — Myrrh, Angelicae Radix, and Schisandrae Fructus have been used to treat diverse diseases including neurological
disorder in the traditional Korean medicine. In the present study, we investigated the ameliorating effects of HPM-1, a combined
extract of Myrrh, Angelicae Radix and Schisandrae Fructus, on scopolamine-induced memory impairments in mice. First, we
assessed HPM-1, HPM-2 and HPM-3, in which Myrrh was extracted with water, 30% ethanol, and 30% ethanol/3% vinegar,
respectively. The oral administration of HPM-1, HPM-2, or HPM-3 significantly reversed scopolamine-induced reduction of
spontaneous alternation in the Y-maze task. In the passive avoidance task, HPM-1 or HPM-3 restored the decreased latency
time of the retention trial by scopolamine treatment, but in terms of efficacy, HPM-1 showed more beneficial effects than HPM-
3. In addition, HPM-1 administration reversed scopolamine-induced reduction of spontaneous alternation in the Y-maze task
and scopolamine-decreased latency time in the passive avoidance in a dose-dependent manner. These results suggest that HPM-

1 has the therapeutic potential in memory impairments.
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Fig. 1. Effect of HPMs on scopolamine-induced memory def-
icits in the Y-maze task. The mice divided in different groups
were administered with equivalent volume of saline, tacrine
(10 mgkg, p.o.), HPM-1, HPM-2, or HPM-3 (200 mg/kg,
p.o.) 30 min before scopolamine treatment. Scopolamine (1
mg/kg, ip.) was given to all the groups except control group
30 min before trial. The spontaneous alternation score (A) and
numbers of arm entries (B) were recorded. Data are repre-
sented as mean+S.D. (n=8~11) and all differences were con-
sidered significant at a p<0.05.
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Fig. 2. Effect of HPMs on scopolamine-induced memory def-
icits in the passive avoidance task. The mice divided in dif-
ferent groups were administered with equivalent volume of
saline, tacrine (10 mg/kg, p.o.), HPM-1, HPM-2, or HPM-3
(200 mg/kg, p.o.) 30 min before scopolamine treatment. Sco-
polamine (1 mg/kg ip.) was given to all the groups except
control group 30 min before acquisition trial. At 24 h after
acquisition trial, a retention trial was performed 1 h after oral
administration of saline, tacrine, or HPMs. And latency time in
the acquisition trial and retention trial was recorded. Data are
represented as meantS.D. (n=8~11) and all differences were
considered significant at a p<0.05.
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Fig. 3. Effect of HPM-1 on scopolamine-induced memory def-
icits in the Y-maze task. The mice divided in different groups
were administered with equivalent volume of saline, tacrine
(10 mg/kg, p.o.), or HPM-1 (50, 100, 200, or 400 mg/kg, p.o.)
for seven days. Scopolamine (1 mg/kg, ip.) was given to all
the groups except control group 30 min before trial. The spon-
taneous alternation score (A) and numbers of arm entries (B)
were recorded. Data are represented as mean+S.D. (n=9~11)
and and all differences were considered significant at a p<0.05.
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Fig. 4. Effect of HPM-1 on scopolamine-induced memory
deficits in the passive avoidance task. The mice divided in dif-
ferent groups were administered with equivalent volume of
saline, tacrine (10 mg/kg, p.o.), or HPM-1 (50, 100, 200, or
400 mg/kg, p.o.) for seven days. Scopolamine (1 mg/kg ip.)
was given to all the groups except control group 30 min
before acquisition trial. At 24 h after acquisition trial, a reten-
tion trial was performed 1 h after oral administration of saline,
tacrine, or HPM-1 and latency time in the acquisition trial and
retention trial was recorded. Data are represented as
meantS.D. (n=9~11) and all differences were considered sig-
nificant at a p<0.05.
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