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ABSTRACT The present study was conducted to evaluate the effects of extract from Eriobotrya japonica leaves
(EJE) on cognitive impairment induced by scopolamine, a muscarinic antagonist, in rats. Scopolamine injection (1
mg/kg, i.p.) impaired performance in rats in the passive avoidance test as well as in water maze test and severely
reduced cholinergic system reactivity, as indicated by reduced acetylcholine levels and increased acetylcholinesterase
activity. Daily administration of EJE significantly increased step-through latency in the passive avoidance test, reduced
escape latency, and increased time spent in the platform quadrant in the Morris water maze test. EJE protected against
scopolamine-induced cholinergic system deficit, including reduced acetylcholine levels and increased acetylcholinester-
ase activity in whole brain homogenates. These results suggest that EJE provides a significant anti-amnesic effect
against scopolamine-induced cholinergic system deficits and cognitive impairment.
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Fig. 1. Effects of E. japonica extract (EJE) on scopolamine-induced impairment of memory acquisition and retention in the Morris
water maze test. (A) The effects of EJE on scopolamine- impaired memory in rats on the fourth day of Morris water maze testing.
(B) The effects of EJE on scopolamine-impaired memory in rats on the first and fourth trials of the Morris water maze test over

4 days. Data are expressed as the mean+SD (n=7).

"P<0.001,

"P<0.01, "P<0.05, significantly different from the scopolamine

group. Statistical significance was tested with the unpaired Students t-test. Scopolamln, scopolamine-injection group; Donepezil,
scopolamine-injection plus donepezil-administered group; 50 mg/kg, scopolamine-injection plus 50 mg/kg b.w. of EJE-administered
group; 200 mg/kg, scopolamine-injection plus 200 mg/kg b.w. of EJE-administered group.
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Fig. 2. Effects of E. japonica extract (EJE) on scopolamine-induced impairment of memory acquisition and retention in probe trials.
(A) The effects of EJE on probe trial sessions of the Morris water maze test. The cumulative time in the target quadrant of the
pool in the 90 sec probe trial is shown. (B) Swimming patterns on probe trial sessions of the Morris water maze test. Data are
expressed as the mean+SD (n=7). P<0.01, P<0.05, significantly different from the scopolamine-treated group. Statistical significance
was tested with the unpaired Student's #-test. Scopolamin, scopolamine-injection group; Donepezil, scopolamine-injection plus donepe-
zil-administered group; 50 mg/kg, scopolamine-injection plus 50 mg/kg b.w. of EJE-administered group; 200 mg/kg, scopolamine-

injection plus 200 mg/kg b.w. of EJE-administered group.
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Fig. 3. Effects of E. japonica extract (EJE) on scopolamine-
induced impairment of memory acquisition and retention in the
passive avoidance test. Data are expressed as the mean+SD
(n=7). "P<0.01, "P<0.05, significantly different from the scopol-
amine-treated group. Statistical significance was tested with the
unpaired Student's #-test. Scopolamin, scopolamine-injection
group; Donepezil, scopolamine-injection plus donepezil-ad-
ministered group; 50 mg/kg, scopolamine-injection plus 50
mg/kg b.w. of EJE-administered group; 200 mg/kg, scopol-
amine-injection plus 200 mg/kg b.w. of EJE-administered group.
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Fig. 4. Effects of E. japonica extract (EJE) on scopolamine-
induced behavioral deficits. (A) Effects of EJE on scopolamine-
induced motor coordination and balance deficits in the rotarod
test. (B) Effects of EJE on scopolamine-induced sensorimotor
deficits in the vertical pole test. (C) Effects of EJE on scopol-
amine-induced motor abilities deficits in the swimming speed
on Moms water maze test. Data are expressed as the mean+SD
(n=7). P<0.05 significantly different from scopolamine group.
Statistical significance was tested with the unpaired Student's
t-test. Scopolamin, scopolamine-injection group; Donepezil, sco-
polamine-injection plus donepezil-administered group; 50 mg/
kg, scopolamine-injection plus 50 mg/kg b.w. of EJE-adminis-
tered group; 200 mg/kg, scopolamine-injection plus 200 mg/kg
b.w. of EJE-administered group.
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Fig. 5. Effects of E. Jjaponica extract (EJE) on AchE activity
(A) and Ach content (B) in scopolamme 1n_]ected rats. Data are
expressed as the meantSD (n=7). "P<0.01, "P<0.05, signifi-
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injection plus donepezil-administered group; 50 mg/kg, scopol-
amine-injection plus 50 mg/kg b.w. of EJE-administered group;
200 mg/kg, scopolamine-injection plus 200 mg/kg b.w. of EJE-
administered group.
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