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The group of Hailan Hu Resolved a World—class Puzzle for Depression by Two Research

Articles
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Ketamine blocks bursting in the lateral habenula to rapidly

relieve depression
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The N-methyl-D-aspartate receptor (NMDAR) antagonist ketamine has attracted
enormous interest in mental health research owing to its rapid antidepressant
actions, but its mechanism of action has remained elusive. Here we show that blockade
of NMDAR-dependent bursting activity in the ‘anti-reward center’ , the lateral
habenula (LHb), mediates the rapid antidepressant actions of ketamine in rat and
mouse models of depression. LHb neurons show a significant increase in burst activity
and theta—band synchronization in depressive—-like animals, which is reversed by
ketamine. Burst—evoking photostimulation of LHb drives behavioural despair and
anhedonia. Pharmacology and modelling experiments reveal that LHb bursting requires
both NMDARs and low-voltage—sensitive T-type calcium channels (T-VSCCs).
Furthermore, local blockade of NMDAR or T-VSCCs in the LHb is sufficient to induce
rapid antidepressant effects. Our results suggest a simple model whereby ketamine
quickly elevates mood by blocking NMDAR-dependent bursting activity of LHb neurons
to disinhibit downstream monoaminergic reward centres, and provide a framework for

developing new rapid-acting antidepressants



Astroglial Kir4.1 in the lateral habenula drives neuronal

bursts in depression
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Enhanced bursting activity of neurons in the lateral habenula (LHb) is essential
in driving depression—like behaviours, but the cause of this increase has been
unknown. Here, using a high—throughput quantitative proteomic screen, we show that
an astroglial potassium channel (Kir4.1) is upregulated in the LHb in rat models
of depression. Kir4.1 in the LHb shows a distinct pattern of expression on astrocytic
membrane processes that wrap tightly around the neuronal soma. Electrophysiology
and modelling data show that the level of Kir4.1 on astrocytes tightly regulates
the degree of membrane hyperpolarization and the amount of bursting activity of LHb
neurons. Astrocyte—specific gain and loss of Kir4.1 in the LHb bidirectionally
regulates neuronal bursting and depression—like symptoms. Together, these results
show that a glia - neuron interaction at the perisomatic space of LHb is involved
in setting the neuronal firing mode in models of a major psychiatric disease. Kir4.1

in the LHb might have potential as a target for treating clinical depression.



