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Addiction is an obsessive behavioural disorder which affects the mental health of the subject. Alcoholism results in loss of memory, cognitive impairment, loss of control and hence may cause the substantial cost to the society. Alcohol or drugs of abuse affect reward circuitry of the brain. They modulate the mesolimbic dopamine system and thus alters reward signalling. Nucleus accumbens, one of the pleasure center of the brain plays an important role in the reward circuit. Medium spiny neurons (MSNs) of nucleus accumbens have been observed to be structurally modified following exposure to and withdrawal from alcohol. Dendritic spine density is reduced during alcohol withdrawal and hence may affect the excitability in MSNs. Though several studies have been carried out to observe the effect of alcohol on the functioning of MSNs, the cellular mechanism which underlies alcohol induced neuroadaptive changes in MSNs remain elusive. We developed a biophysically detailed, multi-compartmental spiny model of MSN using NEURON simulation platform. In our current computational study, we tried to explore effects of loss of spines along with dopamine level modulation on passive and active properties of MSNs. We also explored role of inward rectifying potassium (KIR) conductance in alcohol dependent effects in MSN.
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