Targeting neural chloride balance for Zika virus-induced epilepsy
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Introduction. Infantile epilepsies are a major cause of morbidity and mortality since one third of affected children are drug-refractory. About 60% of children diagnosed with congenital Zika virus (ZIKV) syndrome also receive an epilepsy diagnosis within the first two years of life, a much higher rate than in other congenital infections. Long-term modifications in the brain's excitatory-inhibitory (E/I) balance are related to the etiology of the disease, but the specific mechanisms are unknown.
Aims. We hypothesize that ZIKV infection impairs the proper maturation of E/I balance in the brain by modifying the postnatal GABA shift. We aim to evaluate timely therapeutic interventions on targets responsible for this balance in hope to manage ZIKV-induced epilepsy.
Methods. For such, we used a perinatal ZIKV exposure mice model (Souza et al., 2018) and collected hippocampal tissue at key timepoints, from male and female mice. The samples were processed and essential genes for neural chloride balance were evaluated by RT-qPCR. All procedures were approved by the University’s animal ethics committee under protocol number 131/21.
Results. At postnatal day 15, both male and female mice infected with ZIKV showed a significant decrease in mRNA levels for the cation–chloride cotransporter NKCC1 (males: 43.3% decrease, p = 0.0007; females: 35.7% decrease, p = 0.001, Student’s t test against control). Likewise, a significant decrease in mRNA for the potassium-chloride cotransporter 2 (KCC2) was observed (males: 45.1% decrease, p < 0.0001; females: 27.8% decrease, p = 0.0025, Student’s t test against control).
Discussion. P15 corresponds to the peak of ZIKV mRNA in the brain and the peak of spontaneous seizure activity in our model. While NKCC1 is present in several neural types, KCC2 is neuron specific. This highlights the potential of chloride balance-targeting therapy in the condition. Further timepoints are under investigation as well as the longitudinal evaluation of the KCC2 activator CLP257.
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