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Abstract (600 word limits)

Statement of the problem: It is widely accepted that the steroid 17 beta-estradiol might regulate
behavioral processes by influencing structural and functional proprieties of neuronal circuits. When
synthesized de novo in brain tissue by an aromatase-dependent conversion of testosterone, the 17
beta-estradiol (E2), may act through fast nongenomic mechanisms involving specific E2 membrane
receptors. However, it is still unclear if the E2 impacts the functioning of brain structures in which it
is slightly synthesized like in the cerebellum of adult animal in some species including humans and
rodents. The aim of this study is to determinate whether E2 affects the vestibulo ocular reflex (VOR)
adaptation, a simple model of a cerebellar dependent learning and underlying parallel fiberPurkinje
cell (PF) synaptic plasticity.

Methodology:

we investigated the acute effect of blocking E2 synthesis on gain increase and decrease in VOR
adaptation using an oral dose of the aromatase inhibitor Letrozole in peri-pubertal and post-pubertal
male rats (within this period cerebellar aromatase is very low expressed and localized to Purkinje
cells). We also assessed the effect of letrozole on synaptic plasticity at the PF synapse in vitro, using
cerebellar slices from peripubertal male rats. Findings: We found that Letrozole acutely impaired gain
increase and decrease in VOR adaptation without altering basal ocular-motor performance and that
these effects were similar in peri-pubertal and post-pubertal rats. Moreover, letrozole prevented long-
term potentiation at the PF synapse (PF-LTP) without affecting long-term depression.

Conclusion & Significance:

Thus, in adult male rats, E2 affects VOR adaptation and regulate exclusively PF-LTP. These findings
suggest that E2 might modulate VOR adaptation by acting on cerebellar and extra-cerebellar synaptic
plasticity sites and point to a novel mechanism used by the central nervous system to rapidly regulate
adaptive behaviors through low and extremely localized E2 production
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