
v Despite significant morbidity and mortality burdens, there are 
still no medications available to treat cocaine use disorder. The 
development of effective pharmacotherapies requires an 
improved understanding of the neurobiological mechanisms 
underlying cocaine use and relapse.

v Our lab has identified a novel role for glucagon-like peptide-1 
receptors (GLP-1Rs) in the ventral tegmental area (VTA) in 
reducing cocaine taking and seeking in rats.

v Here, we investigated the cell-type specific effects of GLP-1R 
activation on cocaine-induced changes in Ca2+ transients.
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vGLP-1Rs are primarily 
expressed in GABA 
neurons in the VTA.
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hybridization (FISH)

Hypothesis: GLP-1R activation enhances GABA release on 
VTA dopamine neurons, which subsequently attenuates 
dopamine release. This action may reverse the effects of 
cocaine on these neurons.
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v Acute systemic cocaine attenuated Ca2+ transients in VTA 
dopamine neurons.

v Pretreatment with Ex-4 blocked the effects of acute cocaine 
on Ca2+ dynamics.

v These findings suggest that GLP-1R activation modulates the 
effects of cocaine on the neuronal dynamics of VTA dopamine 
neurons.

Future Directions

v Assess the effects of systemic cocaine and Ex-4 pretreatment 
on changes in fluorescent Ca2+ in VTA GABA neurons.

v Explore the effects of Ex-4 on VTA dopamine neurons 
following a cocaine prime in rats re-exposed to cocaine during 
withdrawal.
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Fluorescent Ca2+

Fiberoptic cannula 
aimed at VTA

vUsed fiber photometry 
techniques to record 
population-level signals from 
fluorescent Ca2+ sensors 
selectively expressed in VTA 
TH-cre neurons.

vExplored the effects of systemic 
cocaine and pretreatment with 
GLP-1R agonist Exendin-4 on 
changes in fluorescent Ca2+ in 
these neurons.

10 min

40X

60X 3X zoom GLP-1R
GAD
TH
DAPI

20 µm 

50 µm 

50 µm 

n = 3
5

0

-5

5

0

-5

2 min

2 min

Post-Injection 1

Post-Injection 2

Post-Injection 2

IP injections

Injection 2

Injection 1 Saline

Saline
+

Saline

Cocaine
(20 mg/kg)

+

Ex-4
(3 µg/kg)

Saline
+

Ex-4
(3 µg/kg)

Cocaine
(20 mg/kg)

+


