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On behalf of the Organizing Committee for the 2nd International Conference on the Applications of Neuroimaging to Alcoholism (ICANA-2) and the Department of Psychiatry of the Yale University School of Medicine, I am pleased to welcome you to New Haven and to our Medical School Campus.  

The field of alcoholism research is at a watershed, where advances in basic molecular research await the translation into important new clinical insights.  Neuroimaging technologies are the most powerful new tools to characterize human brain structure, circuitry, function, and chemistry.  They will play a critical role in the translation from basic insights into advances in treatment and prevention.  Thus, it is timely to bring together the leading neuroimaging investigators from around the world to take stock of the advances in neuroimaging research and their applications to alcoholism.  ICANA-2 will present an outstanding array of neuroimaging research during two days of presentations.  Equally important, it will provide many opportunities for formal and informal scientific exchange.  We hope that you will enjoy both the social and scientific components of the Program.   We are confident that exciting new alcoholism research will grow from the camaraderie generated by this meeting.  

We appreciate the support of the National Institute on Alcohol Abuse and Alcoholism (NIAAA) for their support of ICANA (R13 AA017053) and the NIAA-YALE Center for the Translational Neuroscience of Alcoholism - CTNA (P50 AA-12870-07).  On behalf of the Organizing Committee, we hope you will both learn new concepts and enjoy the opportunity to meet with colleagues during ICANA-2. 

NIAAA Overview of Imaging in Alcoholism

Ting-Kai Li, M.D. and John A. Matochik, Ph.D.

National Institute on Alcohol Abuse and Alcoholism

The NIAAA is committed to increasing the understanding of normal and abnormal biological functions and behavior related to alcohol use and abuse. To accomplish this, the NIAAA Strategic Plan emphasizes the need for research spanning the domains from genetic and molecular/cellular factors through to the study of environmental effects, with the understanding that these factors may impact drinking across the lifespan. Imaging can provide an important research tool to investigate questions related to the development of alcohol tolerance and dependence, organ damage, for translational research from animal experimental models to humans, and ultimately to clinical diagnosis and treatment. For example, positron emission tomography and magnetic resonance spectroscopy can offer insights into brain biochemistry underlying addiction, while structural magnetic resonance and diffusion tensor imaging can provide information on the effects of alcohol on brain structure. Imaging modalities vary in their spatial and temporal resolution and differ in their utility to measure various neural processes such as synaptic signaling and circuit formation. There is a need to increase spatial resolution to the sub-cellular level and to follow neural events over time. Recent developments in optical imaging may provide an avenue to increasing both spatial and temporal resolution and, combined with molecular/genetic reporter probes, may allows us to more closely observe neural events underlying development, degeneration, and plasticity in the central nervous system. It is important for researchers who are studying the effects of alcohol on brain and behavior to understand what is known about the metabolic pathways for alcohol in the brain. Does, for example, the metabolic conversion of alcohol to acetate represent another brain energy substrate that may influence alcohol use? Brain imaging can be a useful tool to help us further our understanding of the causes and consequences of alcohol abuse.

Keynote Address

MAGNETIC RESONANCE NEUROIMAGING IN ALCOHOLISM

Adolf Pfefferbaum, M.D.


Magnetic Resonance (MR) neuroimaging provides multiple opportunities for noninvasive examination of brain structure and function and enables localization, quantification, and tracking of the untoward effects alcoholism.  Conventional proton structural imaging with MR takes advantage of the high and differential water content of the brain's tissue types, providing visual depiction and quantification of local structural size, shape, and tissue quality.  MR studies of alcoholism typically report ventricular enlargement and tissue shrinkage, prominent in frontal and cerebellar regions.  Subtle damage is also fund in specific brain regions, such as the mammillary bodies, hippocampus, pons, and thalamus, susceptible to severe nutritional deficiencies, such as Wernicke's Encephalopathy.  MR diffusion tensor imaging (DTI) takes advantage of the ability to detect and quantify the amount and orientation of Brownian movement of water molecules in tissue.  As is commonly applied, it provides quantitative information about the integrity of white matter fibers, their disruption with disease, and recovery with abstinence or intervention.  As a probe for microstructural degeneration, DTI has identified degradation of brain white matter in alcoholic women that was undetectable using conventional MR measures of volume.  Complementing structural MR and DTI, MR spectroscopy (MRS) and chemical shift imaging (CSI) of endogenous metabolites can yield robust detection of several brain metabolites (myo-inositol, N-acetlyaspartate (NAA), choline, and creatine) and the neurotransmitter glutamate.  Human MRS studies have revealed alcoholism related reversible decline in NAA, suggesting improvement in the wellbeing of the alcoholic brain with abstinence from alcohol.  


MR imaging and spectroscopy studies indicate substantial heterogeneity in the brain's condition among alcohol-dependent men and women.  Alcoholism is a complex syndrome in which excessive alcohol consumption interacts with a variety of other factors, including smoking, aging, gender, nutritional status, neuropsychological and behavioral dysfunction.  Alcoholism is often associated with other disease comorbidities (HIV infection, psychiatric disorders, metabolic and other systemic disorders--cardiovascular, diabetes), contributing to the heterogeneous expression on brain structure and function.  In humans, these modifying features of alcoholism can only be examined in naturalistic study, but they are amenable to prospective experimentation in animal models, designed to control factors, such as amount, rate, and duration of alcohol exposure, age at exposure, voluntary vs. involuntary exposure and nutritional status.  Voluntary alcohol consumption by alcohol-preferring (P) rats showed attenuation of overall brain and corpus callosum growth and expansion of ventricles.  Experimentally-induced thiamine deficiency in these rats produced substantial brain pathology in the thalamus, inferior colliculi, and mammillary nuclei, analogous to human Wernicke's Encephalopathy, followed by differential recovery after thiamine repletion.  Alcohol infusion studies, providing information on brain alcohol kinetics, are possible with animal models and have highlighted the individual variation in alcohol metabolism among animals likely present in humans.  Alcohol delivered through vapor chambers can produce high levels of blood alcohol (~400 mg%) with chronic exposure resulting in progressive ventricular enlargement detectable with deformation morphometry.  DTI and MRS approaches can also be used in animal models; in some cases, MRS in animals can augment detection of pathology invisible to structural MR and in vivo DTI can yield quantitative fiber tracking of the corpus callosum in the living rat.  Thus, MR neuroimaging studies provide quantitative evidence that controlled alcohol exposure can induce brain macrostructural, metabolite, and microstructural changes in the living rat brain analogous to those marking human alcoholism.  


The many MR neuroimaging modalities offer quantitative examination of a different aspects of brain integrity.  They are safe, noninvasive and particularly suited for longitudinal study for tracking of disease consequences with continued drinking and recovery with abstinence in human alcoholism and parallel animal models.
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