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Abstract:

Background: Cognitive impairment is a common characteristic in schizophrenia which can not be attenuated by

antipsychotics. Brahmi, popularly known as a cognitive and neuroprotective enhancer, might be a new frontier of

treatment and prevention of cognitive deficit in schizophrenia.

Objective: To study cognitive enhancement and neuroprotective effects of Brahmi in the rat model of

schizophrenia induced by sub-chronic phencyclidine (PCP) administration and to study the mechanism of these

effects via cerebral NMDA receptor.

Material and Method: To study the cognitive enhancement effect, rats were assigned to three groups; Group-1:

Control, Group-2: PCP administration and Group-3: PCP + Brahmi. To study the neuroprotective effect, rats

were assigned to three groups; Group-A: Control, Group-B: PCP administration and Group-C: Brahmi + PCP.

Discrimination ratio (DR) representing cognitive ability was obtained from novel object recognition task. NMDA

immunodensity was measured in prefrontal cortex, striatum, CA1, CA2/3 and DG using immunohistochemistry.

Results: In the cognitive enhancement effect study, DR in PCP group was significantly decreased compared with

control. This occurred alongside NMDA up-regulation in prefrontal cortex, CA1 and CA2/3, but not in striatum

and DG. PCP with Brahmi showed a significant increase in DR score compared with PCP alone. This occurred

alongside significant decrease in NMDA immunodensity in prefrontal cortex, CA1 and CA2/3. No significant

difference in cerebral NMDA immunodensity was observed between PCP with Brahmi and control. Similar to the

cognitive enhancement effect, the study of neuroprotective effect showed significant DR reduction in PCP group

compared with control. This occurred alongside NMDA up-regulation in CA2/3 and DG. Brahmi + PCP group

showed an increase in DR up to normal score which occurred alongside a decreased NMDA immunodensity in

CA2/3 and DG.

Conclusion: Cognitive deficit observed in PCP-administered rats was mediated by NMDA up-regulation in

prefrontal cortex and hippocampus. Interestingly, Brahmi administration either before or after PCP administration

can restore this cognitive deficit by NMDA down-regulation in these brain areas to normal. Therefore, the present

study interpreted that Brahmi has both cognitive enhancement and neuroprotective effects in PCP administered

rat model of schizophrenia and, to some extent, the psychotic patients.
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