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Cognitive Enhancing Activity of Betulin Isolated from Eunonymus alatus
on Memory Impairment Insulted by Scopolamine
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Abstract — This study evaluated the cognitive-enhancing effects of betulin, a triterpenoid compound isolated from Euonymus
alatus, in a mouse model of scopolamine-induced amnesia. Behavioral assessments were conducted using the Morris water
maze and passive avoidance tests. In the Morris water maze, betulin significantly attenuated scopolamine-induced impairments
in spatial reference memory, as indicated by decreased escape latency and path length, along with improved swimming tra-
jectories. In the passive avoidance test, betulin markedly improved memory retention, restoring performance to approximately
70% of that observed in the normal control group. Betulin markedly suppressed acetylcholinesterase activity in both the cortex
and hippocampus, demonstrating a level of inhibition comparable to that observed with oral administration of donepezil at a
dose of 1 mg/kg. These findings suggest that betulin may have therapeutic potential for the management of memory deficits

associated with cholinergic dysfunction.
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Fig. 1. The chemical structure of betulin isolated from E. alatus
extract.
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Fig. 2. The effect of betulin on the spatial memory enhancement. Data are mean escape latencies = SD (n=6). (*p < 0.05, **p <0.01

and ***p <0.001 versus scopolamine-treated mice).
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Fig. 3. The effect of betulin on mean swimming distance to find the platform over 4 days of scopolamine-treated mice in the Mor-
ris water maze test. Data are mean escape latencies + SD (n=6). (*p <0.05, **p <0.01 and ***p <0.001 versus scopolamine-
treated mice).

TSP eSS HolEth 400 A% AY /17 B9, R B 357 B BE AR vEon), 2aFe
betulin Folte 2mFehylel o8] F7K 5 A BA W AR 9.5k BAsAT. ol 2mEeiule] 3
8 2NAOR, oleld it £ ABHOE etk 7192 AAS] AAZSS AR B, bewling 7ol

1 mg/kg, 5 mg/kg, 10 mg/kee] betuling FoIgk ] 79 g AT e &7 A 0E B AREH AR/ A7k
A= 27t 673 cm, 576 cm, 511 cm=, E& §FITE S7¥ehe FIE Btk TAIH R, | meke, 5 mgkg, 10

AR M 235 B tkFig. 3). mg/kg?] betuling Fg & 717 16.9%, 26.3%, 28.9%
Z2H HZES B3l 719 §A 58S Hrist A3, o) B9 B3 AREHel HEFI Y o]2] g A7 betulin®] 22F

=71
o BE AR o150 B ol AR ThE W, EehRlo fEE 7)o £42 989, 1EYUSS 1
25ZE A FA] &2 A 715 tix FA7F FE et 2l HolETHFig. 4).

EN

>

45 _
z 40 |
E 35 N *k .
o
s 30
z i
® 25 R
o ]
S 20
g ]
S 15
7
o _
E : i
- 5 1

0 1 1 1 1 1
1 5 10

Control Scopolamine Donepezil
Betulin (mg/kg)

Fig. 4. The effect of betulin in the probe trial. The time spent in the target quadrant during the probe trial was presented. Data are
mean escape latencies = SD (n=6). (*p <0.05, **p <0.01 and ***p <0.001 versus scopolamine-treated mice).
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Fig. 5. The effect of betulin on swim speed to find the platform over 4 days of scopolamine-treated mice in the Morris water maze
test. Data are mean escape latencies = SD (n=6). (*p <0.05, **p <0.01 and ***p < 0.001 versus scopolamine-treated mice).
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Fig. 6. The effect of betulin on scopolamine-induced memory impairment in the passive avoidance test. The latency prior to entry
to the dark compartment was recorded. Data are mean latency times (s) £ SD (n=6). (*p <0.05, **p <0.01 and ***p <0.001 ver-

sus scopolamine-treated mice).
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Fig. 7. The effect of betulin on activity of acetylcholinesterase in the hippocampi of the scopolamine-treated mice. Data were
means = SD. (¥p <0.05, **p <0.01 and ***p <0.001 versus scopolamine-treated mice).
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