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Early postnatal treatment effect of methylphenidate 
on spontaneous and reward alteration and neuronal 
morphology of hippocampus in rats

Elizabeth Josy Paniculum, Sampath Madhyastha*, Teresa Joy, Vandana Blossom, Rai Rajalakshmi, 
Murlimanju BV       
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Abstract
Background: Attention Deficit Hyperactivity Disorder (ADHD), is one among the most common neuropsychiatric 
disorders in children. It is associated with other mental illness like anxiety and mood related disorders, which can 
continue into adulthood. Methylphenidate (MPH) is the primary choice of  treatment, and has been so for many 
years. MPH is effective in relieving the symptoms of  ADHD. The early exposure effects of  MPH on cognition 
are of  concern, since this drug is inappropriately used in paediatrics. The present study examines the long-term 
effect of  early exposure of  MPH on the spatial memory, and histomorphological changes in the hippocampus of  
normal rats. Methods: Rats received 2 mg/kg or 5 mg/kg dose of  MPH or saline during postnatal days 7-35. 
Rats were subjected to a battery of  cognitive tests on postnatal day 90 (PND90). The histomorphological study 
of  various regions of  the hippocampus and dentate gyrus were performed on postnatal day 90 or 135. Results: 
In the cognitive function test, the mean percentage of  correct response was not altered in MPH treated rats as 
compared to their normal untreated counterparts, but the spontaneous alteration test revealed an improvement 
in learning ability during adulthood. At PND90, the neuronal loss was confined to CA4 hippocampal region and 
the dentate gyrus, but at PND135, there was significant neuronal loss in CA3, CA2, CA1 regions but not in the 
dentate gyrus. Conclusion: Early exposure to MPH in rats can adversely affect the survival of  the adult neurons. 
Further, sensitive cognitive tests during adulthood is required to substantiate the neuronal loss observed in this 
study. 
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Introduction
Attention Deficit Hyperactivity Disorder (ADHD), 
is a disease in children and adolescents characterized 
by inappropriate levels of  inattention, hyperactivity, 
and/or impulsivity. These symptoms can lead to 
learning disabilities in school. The prevalence rate 

is increasing worldwide, affecting five percent of  
the child population. At times, ADHD conditions 
demand medical intervention, as parents and teachers 
in schools, find it difficult to handle these children. 
Those children who meet the diagnostic criteria 
of  ADHD, are often prescribed psychostimulants 

1

Paniculum et al.: Early postnatal treatment effect of methylphenidate on spontaneou

Published by Impressions@MAHE, 2021


	Early postnatal treatment effect of methylphenidate on spontaneous and reward alteration and neuronal morphology of hippocampus in rats
	Recommended Citation

	Early postnatal treatment effect of methylphenidate on spontaneous and reward alteration and neuronal morphology of hippocampus in rats
	Authors

	tmp.1636713493.pdf.65CEM

