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_ The Thorny:Side of Addiction:
“Adaptive Plasticity and Dendritic Spines
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Drug Addiction as a Pathology of Staged Neuroplasticity

I Peter W Kalivas and Charles O’Brien
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NMDA Receptors: Subunits Presynaptic

terminal

and membrane trafficking
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Nature Reviews Neuroscience 8, 413—-426 (2007)
C. Geoffrey Lau and R. Suzanne Zukin



Normal balance

Acute ethanol
(Instability of neuronal circuits)

Prolonged ethanol

(Homeostatic plasticity restores
stability to neuronal circuits; underlies
tolerance development)

Ethanol withdrawal

(Hyper-excitability;
promotes aberrant plasticity)

Alcohol Tolerance and Homeostatic Plasticity
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In Vitro Model of Chronic Alcohol Exposure

Primary rat hippocampal neurons

Used for experimentation when
fully mature (2-3 weeks In vitro)

Chronic ethanol exposure in sealed
vapor chambers

Evaluated by IHC/confocal
Imaging & electrophysiology
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Summary of findings

*Prolonged ethanol exposure results in the enhancement
of NR2B-containing NMDA receptors selectively at the
synapse.

*No changes in AMPA receptors.
<Activity and PKA-dependent.
Slowly reverses upon ethanol removal.

Electrophysiological observations correlated with confocal
Image analysis confirming functional plasticity.

Is there a corresponding structural component of this
homeostatic response to chronic alcohol exposure?




Dendritic Spines and Structural Plasticity
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Molecular model of ethanol-induce plasticity

Chronic activity
blockade
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®*Does this model have in vivo validity?
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Impact synaptic plasticity in the
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neurocircuitry?
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The Journal of Neuroscience, September 26, 2007 - 27(39):10456 —10467

Paradoxical Facilitatory Effect of Low-Dose Alcohol
Consumption on Memory Mediated by NMDA Receptors

Maggie L. Kalev-Zylinska' and Matthew J. During'?
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