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ABSTRACT

The current strategy for the treatment of Alzheimer’s disease (AD), a
progressive neurodegenerative disorder of cholinergic system, is the use of
acetylcholinesterase inhibitors (AChEIs). Currently, uses of AChEIs in humans still
have many side effects. The search for new AChEIs is of interest for many
investigators, particularly AChEIs from the natural products. The recent in vitro
study showed that Tabernaemontana divaricata, the tropical herbal plants, extracts
(TDE) at 0.1 mg/mL inhibited more than 90% of AChE activity. According to that
finding, this study aimed to determine whether the TDE can inhibit cholinesterase
(ChE) activity in normal healthy animals (in vivo) compared to the previous in vitro
data and to further investigate the effect of TDE on neuronal activity in the brain.

Male Wistar rats were acutely administered intraperitoneally with TDE at various
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doses (250, 500 and 1000 mg/kg) while control received TDE 0 mg/kg (n=9 per
group). Following 2-hrs administration, acetylcholinesterase (AChE) and
butyrylcholinesterase (BuChE) activity in blood and homogenized isolated cerebral
cortex and hippocampus, were examined using Ellman’s colorimetric method. In the
study of the effect of TDE on the neuronal activity, the expression of Fos protein was
used to be a marker of neuronal activity in hippocampus and cerebral cortex after 2-
hrs administration of TDE into the animals by using immunohistochemistry methods.
At 2 hrs, TDE at a concentration of 500 mg/kg significantly inhibited BuChE
activity in the hippocampus (p<0.05) when compared to the control group, but not
AChE. In the cerebral cortex, only 500 mg/kg TDE significantly decreased BuChE
activity (p<0.05), while all doses of TDE significantly decreased AChE activity
(»<0.05). However, the effect of TDE on circulating ChE activity was not observed.
In addition, the administration of TDE increased neuronal activity in brains of both
normal and alcohol-induced amnesia rats. In normal rats, the expression of Fos
protein was significantly increased in the hippocampus by TDE at a dose of 500
mg/kg (p<0.01) and significantly increased in the cerebral cortex following 2-hrs
administration of all doses of TDE (p<0.01). The administration of all doses of TDE
significantly enhanced neuronal activity in both hippocampus and cerebral cortex
(»<0.05) in alcohol-induced amnesia rats. These findings indicated that TDE can
inhibit neuronal ChE activity in rats’ brain but does not affect the circulating ChE
activity at 2 hrs-time course. Furthermore, the ChE inhibitory effect of TDE possibly

leads to an increase of neuronal activity in normal animals and animals with memory
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impairments. Therefore, TDE may be a new therapeutic target in the AD treatment in

the future.
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