In the brain, alcohol affects almost all neurotransmitter systems,
with acute effects that are often the opposite of those seen following
desistance after a period of heavy drinking. The most prominent
acute actions relate to boosting y-aminobutyric acid (GABA) activity,
especially at GABA, receptors. Enhancement of this complex

chloride channel system contributes to anticonvulsant, sleep-
inducing, antianxiety, and muscle relaxation effects of all GABA-
boosting drugs. Acutely administered alcohol produces a release of
GABA, and continued use increases density of GABA, receptors,

whereas alcohol withdrawal states are characterized by decreases in
GABA-related activity. Equally important is the ability of acute alcohol
to inhibit postsynaptic N-methyl-pD-aspartate (NMDA) excitatory
glutamate receptors, whereas chronic drinking and desistance are
associated with an upregulation of these excitatory receptor
subunits. The relationships between greater GABA and diminished
NMDA receptor activity during acute intoxication and diminished
GABA with enhanced NMDA actions during alcohol withdrawal
explain much of intoxication and withdrawal phenomena.

As with all pleasurable activities, alcohol acutely increases
dopamine levels in the ventral tegmentum and related brain regions,
and this effect plays an important role in continued alcohol use,
craving, and relapse. The changes in dopamine pathways are also
linked to increases in “stress hormones,” including cortisol and
adrenocorticotropic hormone (ACTH), during intoxication and in the
context of the stresses of withdrawal. Such alterations are likely to
contribute to both feelings of reward during intoxication and
depression during falling blood alcohol concentrations. Also closely
linked to alterations in dopamine (especially in the nucleus
accumbens) are alcohol-induced changes in opioid receptors, with
acute alcohol causing release of B-endorphins.

Additional neurochemical changes include increases in synaptic
levels of serotonin during acute intoxication and subsequent
upregulation of serotonin receptors. Acute increases in nicotinic
acetylcholine systems contribute to the impact of alcohol in the
ventral tegmental region, which occurs in concert with enhanced
dopamine activity. In the same regions, alcohol impacts on
cannabinol receptors, with resulting release of dopamine, GABA,



