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SUKSAN CHANGLEK : EFFECTS OF a-MANGOSTIN ON LEARNING
AND MEMORY IMPAIRMENT IN RATS. THESIS ADVISOR : ASST.

PROF. RUNGRUDEE SRISAWAT, Ph.D. 198 PP.

a-MANGOSTIN/ MORRIS WATER MAZE TEST/ LEARNING/ MEMORY/

AMNESIA/ CENTRAL CHOLINERGIC SYSTEM

The present study aimed to investigate the effects of a-mangostin and donepezil
on learning and memory impairment in rats. This study consisted of 3 experiments.

The effects of the a-mangostin and donepezil on the antioxidant properties and
acetylcholinesterase inhibitory activities in vitro were performed. The results showed
that 100 - 600 pg'mL" a-mangostin and donepezil gave an FRAP value within the 20
- 410 pmol Fe*"-L™". The concentrations of the a-mangostin and donepezil required to
inhibit 50% (ICs) of ABTS were 21.52 + 3.45 and 14.53 + 1.86 pg'mL", and DPPH
were 38.12 + 8.36 and 29.44 + 5.13 pg-mL’, respectively. The concentrations of the
a-mangostin and donepezil required to inhibit 50% of acetylcholinesterase activity were
64.23 £0.22 and 32.46 £0.14 mg-mL'l, respectively. Donepezil exhibited acetylcholin-
esterase inhibitory activity stronger than a-mangostin with the same pattern of inhibitory
action by Ellman’s method, but not significantly different with a-mangostin by NA-FB
method when compared to their reference standard at the same concentration (50 pgrmL™).

The effects of a-mangostin and donepezil on enhancing learning and memory
performance were investigated using Morris water maze task. The study in adult male
Wistar rats found that intraperitoneal administration of a-mangostin (50 or 100 mg-mL"

kg, i.p.) or donepezil (2 mg'mL™" kg, i.p.) of scopolamine-induced amnesic rats (2
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mg:mL" kg, i.p.) for 7 constitutive days significantly decreased time to find platform
and increased number of entry and time spent in target quadrant when compared to the
vehicle control (P<0.05). In scopolamine-induced amnesic rats, the a-mangostin (50 and
100 mg-mL"") and donepezil did not significantly altered plasma levels of biochemical
parameters and body weight changes, significantly elevated the choline acetyltransferase
(ChAT) activity and inhibited acetyl cholinesterase (AChE) activity in cerebral cortex,

hippocampus, but not in basal forebrain (P<0.05), and significantly inhibited caspase-3

activities and reduced the malondialdehyde level in cerebral cortex, hippocampus, but

not in basal forebrain when compared to the vehicle control (P£<0.05).

The effects of a-mangostin and donepezil treatment for 7 constitutive days on Fos
expression that represent the activation of cholinergic neurons in the brain areas involved
in the regulation of learning and memory were investigated. In NSS-treated rats, donepezil
and a-mangostin (50 mg-mL™") could significantly induced Fos expression of cholinergic
neurons in dorsal hippocampus (dHip), but not in medial prefrontal cortex (mPFC)
when compared to the vehicle control (P<0.05). In scopolamine-induced amnesic rats,
donepezil, but not a-mangostin could significantly induced Fos expression of
cholinergic neurons in mPFC and dHip when compared to the vehicle control (£<0.05).

In conclusion, a-mangostin and donepezil exhibited antioxidant, memory
enhancing, and acetylcholinesterase inhibitory, anti-apoptotic activities and induced
cholinergic activation in the brain areas involving in regulation of learning and
memory. Supplementation of a-mangostin may be beneficial for the prevention of the

development or progression of cognitive impairment and neurodegenerative diseases.
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