
 1 

'Into the Wild'- cerebral folate uptake mechanisms in epilepsy 
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While clear evidence suggests disruption of the electrolytes and neurotransmitter balance 
in the epileptic brain, the effect of the disease on entry mechanisms of essential 
compounds, such as folic acid, are yet to be elucidated. Folic acid is known to play an 
important role in proper cellular function. The underlying mechanisms for adverse drug 
effects and comorbidities associated with epilepsy are still unknown and could potentially 
be partly or indirectly associated with altered function of uptake mechanisms for essential 
compounds, such as folic acid. It is therefore our goal to characterize the effect of chronic 
seizures on folate transport pathways into the brain. Studies were conducted using the rat 
lithium-pilocarpine model of temporal lobe epilepsy. Brains were harvested 8-10 weeks 
after pilocarpine injection, when rats develop spontaneous recurrent seizures. The 
expression of Folate receptor α (FRα) and reduced folate carrier (RFC) were evaluated 
through immunohistochemistry, RT-PCR and western blotting (WB). Analysis of 
immunohisotchemical data demonstrated significant upregulation of both carriers in the 
CA1 of SRS rats, compared to controls. In contrast, whole hippocampus WB and RT-PCR 
displayed a trend toward decrease in SRS in comparison to controls, which reached 
statistical significance at the protein level in the case of FRα. No significant alterations in 
the SRS group were seen in the cortex, by both histology and WB. Taken together these 
data suggest that folate uptake mechanisms are indeed modulated in the chronic epileptic 
state. This most likely involves multiple, complex mechanisms and is sub-area dependent. 
Further studies are currently being conducted to validate these findings and future work will 
encompass additional uptake mechanisms. The knowledge obtained from this research 
could potentially have a major impact on disease monitoring, supplemental therapy, 
epileptogenic area localization, as well as understanding underlying mechanisms in 
epilepsy.  


