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Leptin receptor-expressing neurons

Leptin receptor-expressing neurons are a subset of GABAergic cells.

Animal behavior and metabolism are tightly coordinated with sleep-wake cycles governed by the
brain in harmony with environmental light: dark cycles. Within the brain, the dorsomedial
hypothalamic nucleus (DMH) has been implicated in the integrative control of feeding, energy
homeostasis, and circadian rhythms, but the underlying cell types are unknown. Faber et al. identified
a role for DMH leptin receptor-expressing neurons (DMHLepR) in this integrative control. Using a viral
approach, they showed that silencing neurotransmission in DMHLepR neurons in adult mice not only
increases body weight and adiposity but also phase-advances diurnal rhythms of feeding and
metabolism into the light-cycle and abolishes the normal increase in dark-cycle locomotor activity
(LMA) characteristic of nocturnal rodents. Finally, DMHLepR-silenced mice fail to entrain to a
restrictive change in food availability. Together, these findings identify DMHLepR neurons as critical
determinants of the daily time of feeding and associated metabolic rhythms 1).

Schiffino et al. examined how lateral hypothalamic leptin receptor-expressing (LHLEPR) neurons,
regulate motivation in mice. We find that LHLEPR neuronal activation significantly increases
progressive ratio (PR) performance, while inhibition decreases responding. Moreover, we mapped
LHLEPR axonal projections and demonstrated that they target the ventral tegmental area (VTA), form
functional inhibitory synapses with non-dopaminergic VTA neurons, and their activation promotes
motivation for food. Finally, we find that LHLEPR neurons also regulate motivation to obtain water,
suggesting that they may play a generalized role in motivation. Together, these results identify
LHLEPR neurons as modulators within a hypothalamic-ventral tegmental circuit that gates motivation
2).
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