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Mechanisms of anorectic hormone-induced gustatory regulation in the cerebral cortex
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Leptin plays a pivotal role in regulation of energy balance by controlling
appetite and metabolism. The insular cortex (IC) processes gustatory and visceral information, which
functionally correlate to feeding behavior. However, it is still an open issue how leptin modulates
synaptic transmission in the IC and other cortical areas. We recorded excitatory propagation by an
optical imaging technique using in vivo preparations. Leptin effectively suppressed the amplitude and
area of excitatory propagation in the IC. Paired whole-cell patch-clamp recordings from pyramidal and
fast-spiking cells were performed using rat IC slice preparations to explore the mechanisms of
leptin-induced suppression of excitatory propagation. Leptin reciprocally modulated uEPSCs and ulPSCs via
presynaptic mechanisms, and as a whole, leptin suppresses neural excitability in the IC. Leptin-induced
suppression of excitation may contribute the refinement of cortico-cortical information processing of
gustation.
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