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Brain 
systems 
regulating 
development 
of substance 
use disorder

Koob, G.F., Kandel, D.B., Baler, R.D., Volkow, N.D. (2023). Neurobiology of 
Addiction. In: Tasman, A., et al. Tasman’s Psychiatry. Springer, Cham. 
https://doi-org.ezaccess.libraries.psu.edu/10.1007/978-3-030-42825-
9_29-1

Neurotransmitter systems in SUD

Koob and Volkow, Lancet Psychiatry 2016
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Neuroimmune 
system in SUD

Meredith LR, Burnette EM, Grodin EN, Irwin MR, Ray LA. Immune treatments for alcohol use disorder: A 
translational framework. Brain Behav Immun. 2021

Namba MD, Leyrer-Jackson JM, Nagy EK, Olive MF, Neisewander JL. Neuroimmune Mechanisms as 

Novel Treatment Targets for Substance Use Disorders and Associated Comorbidities. Front Neurosci. 
2021 Apr 15;15:650785.

Speakers

• Megan Fox- Fentanyl causes molecular and functional adaptations to ventral tegmental 
area neurons depending on downstream projection target

• Patrick Randall- Deciphering Neuroimmune Interactions in Substance Use: Alcohol and 
Nicotine

Faculty

• Sunderland Baker- White matter connectivity differences in early-stage alcohol use 
disorder: Diffusion tensor and neurite orientation dispersion and density measures of 
microstructural integrity

• Quinn Wade- Neuronal adaptations in the anterior cingulate cortex and their association 
with symptoms of opioid use disorder

Trainees
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drugs 
impacts 
all parts 

of the 
body

Interaction of central and peripheral systems in SUD

Disruption of vagus nerve function may lead to 
increased alcohol intake; lessons from gastric bypass 
surgery

RYGB= increased seeking and intake of alcohol and other 
rewards
VSG= variable risk for seeking and intake of alcohol and 
other rewards

Images courtesy of 
Andras Hajnal

King et al Surg Obes Relat Dis. 2017
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Anterior Gastric 
branch vagotomy 

(VX) increases 
alcohol intake and 
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Hajnal and Silberman labs, ACER 2023

Adapted from Keller et al, 2022Insulin can regulate alcohol 
intake and central control over 
insulin function is disrupted by 

alcohol
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Evans, in preparation
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