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Effect of Apium Graveolens L. on anxiety and depression induced by

immobilized stress and MPTP-induced Parkinson’s disease in animal model.
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ABSTRACT

Parkinson’s disease (PD) is the second most common neurodegenerative
disease after Alzheimer’s disease. This condition has a great impact on both
social and economic aspects. The degeneration of dopaminergic neurons in
nigrostriatal pathway produces both motor and non-motor disorders such as
learning and memory impairment or progressive depression. At present, the
precise underlying mechanism of neurodegeneration in PD is still unclear.
However, piles of scientific evidence point out that oxidative stress is one of the
Important factors. The therapeutic efficacy of drugs used nowadays, which
targets at an increasing of dopamine level or dopaminergic neuron survival is
still limited. Current pharmacotherapy usually produces various side effects and
the drug response is not stable after prolonged treatment and cannot reach to the
target. Thus, an alternative medicine has drawn several attentions. The current
study aimed to determine the neuropharmacological activity and neuroprotective
effect of A. graveolens on MPTP-induced Parkinson-like symptoms in mice.
Young adult male C57BL/6 mice were orally received A. graveolens crude
extract at various doses ranging from 65, 125, 250, 375, and 500 mg/kg BW for
4 weeks, respectively. The results displayed that A. graveolens at a dose of 125
mg/kg BW exhibited anxiolytic and antidepressant effects while A. graveolens
at a dose of 250 mg/kg BW showed the cognitive enhancing effect in both
spatial and non spatial memories. A. graveolens was also found to alleviate
cognitive deficit-induced by scopolamine. Moreover, A. graveolens can prevent
neurons survival in various regions of cerebral cortex, hippocampus. The
proposed mechanisms related to the inhibition of acetylcholinesterase enzyme,
regulating the malondialdehyde level and percentage of inhibition of superoxide
anion via the increasing of glutathione peroxidase activity, and decreasing the
activity of monoamine oxidase enzyme which directly associated with anxiety
and depression. This study further determined the neuroprotective effect of A.
graveolens on MPTP-induced mice model. The experiment has been performed
as mention earlier via oral gavage except that the mice were orally given of A.
graveolens at various doses ranging from 125, 250, and 375 mg/kg BW for 3
weeks, respectively. Then, the animals were injected with MPTP to induce
Parkinson-like symptoms. Our results demonstrated that A. graveolens at dose
of 375 mg/kg BW showed the peak neuroprotective effect against MPTP
induction. The possible underlying mechanism may occur via the reduction of
oxidative stress, alteration of monoamine oxidase enzyme activity and
suppression of the inflammation process attributed to the increase of
dopaminergic neuron in substantia nigra. In conclusion, A. graveolens has a high
potential to be developed as an anxiolytic, anti-depressant or cognitive enhancer
and as the agent to reduce motor disorder in animal model of PD. However,
further investigation of possible underlying pathway of A. graveolens and the
development of drug still required.



