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Response Neurotransmitter

Binge/intoxication Binge/intaxication
Dopamine” Increase Ventral tegmental area (circuit 1) Glutamate
Opioid peptides™ Increase Ventral tegmental area (cireuit 2) y-aminobutyric acid
Serotonin” Increase Darsal striatum (circuit 3)* Dopamine
y-aminobutyric acid* Increase Dorsal striatum (circuit 4)* Glutamate
Acetylcholine” Increase Withdrawalfnegative affect
‘Withdrawal/negative affect Ventral tegmental area (drcuit 5) ¢ Corticotropin-releasing factor
Corticotiopin-releasing factor™ Increase Central nucleus of amygdala (circuit 6)*  Corticotropin-releasing factor
Dynorphin’ Increase BNST {circuit 7) MNarepinephrine
Norepinephrine” Increase Nucleus accumbens shell (drcuit 8) " Dynorphin
Hypocretin (orexin) Increase Habenula (circuit 9)* Acatylcholine
Substance P Increase Central nucheus of amygdala (clrcuit 10) 4 Neuropeptide ¥
Dopamine” Decrease Central nucleus of amygdala (circuit 1) Endocannabinoids
Serotonin” Decrease Preoccupation/anticipation
Opioid peptide receptars™ Decrease Prefrontal cortex (circuit 12) Glutamate
Neuropeptide Decrease Prefrontal cortex circuit 13} y-aminobutyric acid
Nociceptin® Decrease Hippocampus (circuit 14) Glutamate
Endocannabinoids” Decrease Basolateral amygdala (circuit 15) Glutamate

Preoccupation/ Onytocin® Decrease BNST (circuit 16)* Corticotropin-releasing factor

anticipation Preoccupation/anticipation BNST (circuit 17)" Narepinephrine
Dopamine” Increase Insula (circuit 18)* Corticotropin-releasing factor
Gltamate! Increase BNSTebed nucleus of the stria erminalis.

Hypocreti orein) ncesse
Serotonin” Increase
Corticotropin-releasing factor™® Increase addiction
Table 1: in y of
@HwH @ addiction stages and functional domains
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Neuroimmune
system in SUD
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- 4 neural damage
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Clinical Symptomology Affected by Inflammation
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hol Use Disorder

Moderating Factors
- age - ethnicity - sex - stress - smoking
- genetics - withdrawal - sleep - depression
- chronicity and heaviness of drinking ‘

Immunologic Alterations

- 4 immune ligands (cytokines, chemokines)
- 4 immune receptor activation
- 4 glial activation - 4 gut leakiness

- 4 negative mood
- 4 withdrawal symptoms
- 4 liver disease

ERK CREB:

-

Targets

Downstream Depdritic - Toll-like Receptors —_— - Naltrexone - Naloxone
expression | Spine on MSN - Phosphodiesterase =~ ———» - Ibudilast - Apremilast
and plasticity - PPARs — - Fenofibrate
: i i LV - — = M :
, NeisewanderJL. Neuroimmune Mechanisms as Microglia Minocycline )
and Associatéd Comorbidities. Front Neurosci. - Astrocytes - N-Acetylcysteine

Immune Therapies
Medications

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

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

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

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

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

Any names or ages used on the upcoming slides are fictitious
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Interaction of central and peripheral systems in SUD

Short-term effects Long-term health effects
of drinking alcohol* of drinking alcohol*

Mental health

drugs
impacts
all parts

of the

body

For more information,

For more information,
go to alcohol.org.nz

4o to alcohol.org.nz

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

A RYGB
—a Rogular alcohol consumption = b, AUD symptoms
— c. likit drug use —d_SUD treatment_
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Anterior gastric vagus.
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Images courtesy of
Andras Hajnal

RYGB= increased seeking and intake of alcohol and other
rewards

VSG-= variable risk for seeking and intake of alcohol and s fﬁ & ﬁ
other rewards / . e S
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Insulin can regulate alcohol Al L aeno0
intake and central control over §
insulin function is disrupted by
alcohol
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