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Aquaporin4-inhibition attenuates the severity of seizures in
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Introductions: Epilepsy is characterized by unpredictable recurrent seizures accompanied by psychosocial
problems and cognitive disorders with an incompletely understood etiology. Studies have demonstrated that glial cells,
specifically astrocytes, are actively involved in processing neural data. Solid evidence suggests that changes in
astrocytic channels and transporters are vital in the development of seizures and epilepsy. One crucial protein involved
in these processes is the astrocyte water channel, Aquaporind (AQP4). There is increasing evidence to suggest that
AQP4 could be a target for regulating astrocytic functions. However, little is known about the role of AQP4 in
modulating brain excitability and epileptogenesis.

Methods and Materials: In this study, the effect of different doses of AQP4 inhibitor, 2-(nicotinamide)-1, 3, 4-
thiadiazole (TGN-020) (10, 50, 100 uM and SmM) during kindling on seizure parameters were investigated. Male
Wistar rats were kindled by intraperitoneal (i.p) injection of PTZ (37.5 mg/kg/48 h). TGN-020 was injected into the
right lateral cerebral ventricle of the rats 30 minutes before PTZ during kindling. Seizure parameters (maximal seizure
stage (SS), stages 2 and 4 latency (S2L, S4L), stages 4 and 5 duration (S4D and S5D), and seizure duration (SD))
were evaluated 20 minutes after PTZ administration.

Results: The inhibition of AQP4 during the kindling process significantly decreased SS, SD (Two-way ANOVA,
Tukey Posttest, P<0.001), and increased S2L, S4L, and number of PTZ injections with no significant effect on S4D
and S5D (One-way ANOVA, Tukey Posttest, P<0.001, P<0.001, P=0.0084 and P=0.3472).

Conclusions: Based on the results, it may be suggested that AQP4 inhibition exerts protective effects on the neural
circuits involved in the initiation and spread of seizure activities.
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