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Abstract 

Hypoglycemia or low blood glucose level during newborn period can not only upset the 

glycemic regulation in the neonate, but can be a predisposing to long term neurological damages. 

Studies suggest that hypoglycemia causes brain injury via multiple mechanisms which include 

excess glutamate, an excitatory amino acid neurotransmitter, free fatty acid release and increased 

mitochondrial free radicals. We investigated the susceptibility of brain regions for glutamate 

mediated excitotoxicity under neonatal hypoglycaemic insult by quantifying glutamate, its 

ionotropic and metabotropic receptors, metabolic enzymes and transporters. The overall effect on 

antioxidant function and cell signalling pathways were also identified. Displacement studies 

revealed an increased glutamate level in the cortical tissue of neonatal hypoglycaemic group. The 

receptor binding studies and gene expression of total glutamatergic receptors and inotropic 

glutamate receptors- NMDA and AMPA receptors- showed an increased expression in response 

to the elevated glutamate concentration. Confocal imaging also indicated the increased NMDA 

subtypes R1 and 2B expression. The increased glutamate and its receptors in the cortex were 

coupled with a down regulation of glutamate transporter, GLAST and Glutamate decarboxylase  

(GAD) expression. Even though glutamate and its receptor level were high under hypoglycaemic 

stress, neither glutamate transport to glial cells or its conversion to GABA are activated, there by 

resulting in glutamate pathway activation. This will lead to glutamate mediated excitotoxicity in 

the brain tissue under neonatal hypoglycaemic insult. The aftermath of this excessive glutamate 

firing was evident from the dysfunction of antioxidant and cell signalling pathways involved in 

apoptosis and cell survival. Thus, we can conclude that the over firing of glutamate and 

activation of glutamate pathway in the brain under hypoglycaemic stress in neonate can lead to 

excitotoxicity and neuronal injury. This plays a critical role in determining further neuronal 

networking and signalling in the affected area, which can pose mild to severe consequences as a 

long term effect. 
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