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We propose to determine if long-term exposure to solvents is associated with adverse central nervous
system (CNS) outcomes, specifically cognitive function (CF) and metrics from structural magnetic
resonance imaging (MRI) of the brain. No prior studies of the CNS effects of neurotoxicants has evaluated
a large number of older adults without current exposure, with quantitative assessment of long-term
exposures, combining neurobehavioral assessment, neuroimaging, and assessment of vascular health and
genetic polymorphisms known to influence CNS health or chemical kinetics or toxicity. Moreover, no prior
studies have evaluated diffusion tensor imaging, an MR technique that allows for better white matter
measurements. We propose a study of 1,080 former workers at Los Alamos National Laboratory in New
Mexico, between the ages of 50 and 70 years, with a broad range of exposure to chlorinated, aromatic, and
other solvents. All subjects will complete neurobehavioral testing, and a random sample (N = 300) will also
complete structural MRI with diffusion tensor imaging. Several measures of vascular health and genotypes
of five polymorphic genes (ApoE, ACE, GSTM1, GSTT1, NAT2) will be assessed. The population is stable,
has a wide range of educational levels and solvent exposures, we have been working with them for six
years, and extensive industrial hygiene sampling data are available. Detailed exposure assessment will be
completed in year 1, before subject recruitment. In order to ensure a sufficient sample size, we propose a
cross-sectional study and will enroll subjects over 27 months, rather than enroll a smaller number and do
repeat testing. The relations among cognitive functions, solvent exposure, aging, vascular health, genetic
polymorphisms, and neuroimaging measures are of great interest for the former solvent workers under
study and to public health concerns regarding the role of neurotoxicants and the aging brain.
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