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Proj ect Description

Opi oi d use disorder is a chronic brain condition marked by a persistent
vulnerability to relapse, a period characterized by increased risk of fatal
overdose. Remarkabl e recent discoveries highlight the fundanental role of
brain astrocytes in regulation of neural activity and behavior relevant to
opi oi d use disorder, underscoring their therapeutic potential. Astrocytes in
t he nucl eus accumbens (NAc), a critical hub of the brain's reward circuitry,
undergo pronounced and | ocalized structural changes in response to chronic
opi oi d exposure. These changes actively regul ate rel apse behavi ors and
facilitate extinction |earning. Wile astrocytes are well known for their
role in synaptic buffering and gliotransnission at the | evel of individual
synapses, astrocyte-astrocyte comuni cation via gap junctions forns
functional networks capabl e of coordinating broader regul atory responses to
aberrant neural activity. Despite this potential, the translational relevance
of astroglial network plasticity remains relatively unexplored in addiction
neurosci ence, a gap our work ains to address using cutting-edge i mgi ng and
conputational tools. W will determ ne whether human astrocyte structura
complexity is dimnished by heroin use across the NAc, whether astrocyte
networks are disrupted in human drug users and whet her astrocyte subtypes
that we’'ve shown limt relapse are also found in humans heroin users.

Al t oget her, our research underscores the critical, active role of astrocytes
in both pronoting and suppressing rel apse behavi ors, opening new therapeutic
avenues targeting glial circuits in opioid use disorder.
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