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Neuroepigenetics and alcoholism

Epigenetic mechanisms, such as histone acetylation and DNA methylation induced changes in gene expression play an 
important role in brain maturation and synaptic plasticity. The effects of adolescent intermittent ethanol (AIE) treatment 

on epigenetically regulated synaptic plasticity associated events in the amygdala and on anxiety-like and alcohol-drinking 
behaviors at adulthood were investigated. Adolescent (Sprague-Dawley) rats were exposed with intermittent n-saline or 
ethanol [2 g/kg, intraperitoneal (IP); 2-days on/2-days off, 4 cycles (8 injections) from postnatal days 28-41]. The behavioral 
and epigenetic measures were performed at adulthood (postnatal day 92). It was found that histone deacetylase (HDAC) 
activity was increased in the amygdala of AIE adult rats as compared with adolescent intermittent saline (AIS) adult rats. 
This was due to increase in HDAC2, but not HDAC4, protein levels in the central (CeA) and medial nucleus of the amygdala 
(MeA) of AIE adult rats compared with AIS adult rats. The global histone H3-K9 acetylation was correspondingly decreased 
in the CeA and MeA of AIE adult rats compared with AIS adult rats. It was also found that mRNA levels of activity-regulated 
cytoskeleton-associated (Arc) protein and brain-derived neurotrophic factor (BDNF) exons (I & IV) and protein levels of Arc 
and BDNF were significantly decreased in the CeA and MeA, but not basolateral amygdala (BLA) of AIE adult rats compared 
with AIS adult rats. Interestingly, decreased expression of BDNF and Arc was associated with lower histone H3 acetylation 
levels in the promoters of these genes in the amygdala. AIE produced a reduction in dendritic spine density in the CeA and 
MeA of rats at adulthood. AIE also induced anxiety-like and alcohol-drinking behaviors at adulthood which were attenuated 
by treatment with the HDAC inhibitor, trichostatin A (TSA). Using, different model alcohol preferring and non-preferring 
genetic rats it was demonstrated that innately higher expression of HDAC2 in the CeA produced deficits in synaptic plasticity 
associated events and regulated anxiety-like and alcohol drinking behaviors. These results suggest that innately or ethanol 
exposure-induced abnormal chromatin architecture due to HDAC2-mediated histone modifications in the amygdala may play 
a crucial role in anxiety and alcoholism (Supported by the grants from NIH-NIAAA and VA Merit grant from department of 
Veterans Affairs).
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