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   Alcoholism is a major health problem in veteran populations as in society in general.  Current alcohol-related medical and social costs in the United States are estimated to exceed $200 billion annually.  Prolonged alcoholic abuse can produce brain damage along with debilitating cognitive and memory impairment, even in non-alcoholics.  We have used a controlled animal model to demonstrate that prolonged alcohol consumption produces atrophy and cell death in brain neurons important for learning and memory.  This can occur even in well-nourished and otherwise healthy animals.  The nerve cells that survive exposure to alcohol are abnormal in their biological function as well as structure.  

   Some of the same nerve cells that are lost, damaged, or both in other dementing neurodegenerative diseases are also affected by alcohol.  This suggests that alcohol-related brain damage and dementia may develop through biological mechanisms occurring in other diseases.  Understanding the cellular mechanisms of nerve cell death or damage produced by alcohol will permit the development of better therapeutic interventions.  

   It is not yet known how alcohol results in brain damage.  Our primary objective is to discover the mechanisms of alcohol neuropathology so that more effective preventative and treatment strategies can be developed.  We use anatomical, electrophysiological, behavioral, biochemical, and molecular biological methods to analyze the effects of alcohol and try to identify the cellular mechanisms that underlie those effects.  A major focus of our current studies is the relationship between chronic alcohol intake and a neurotrophic protein signaling system that is necessary for the maintenance and function of a population of nerve cells that are critical to learning and memory function.  Long-term alcohol consumption may produce damage to these neurons by reducing the production of specific receptor proteins that participate in cellular actions of this nerve growth factor.  Replacement of this receptor using gene transfer technology is being tested as a potential therapeutic strategy.  

   A second focus of our studies has been to identify how alcohol affects the physiological and pharmacological properties of synaptic connections between brain neurons.  The strength of these connections can be altered by activity in a way that suggests a possible mechanism for learning and memory.  Long-term alcohol has specific effects on this synaptic plasticity, without changing most of the basic properties of synaptic function.  We use electrophysiological recording and behavioral testing to develop a better understanding of how these specific synaptic effects relate to alcohol-related memory impairment.

