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    ABSTRACT
Domoic acid (DA) is an excitatory neurotoxin produced by marine algae and responsible for Amnesiac Shellfish Poisoning in humans. Current regulatory limits (~0.075-0.1 mg/kg/day) protect against acute toxicity, but recent studies suggest that the consumption of DA below the regulatory limit may still cause deficits in memory in adult humans. Sensitive groups, such as the developing fetus, children and elders, may be at the highest risk of exposure-related neurotoxicities, especially as DA-algal blooms are increasing in both severity and frequency. To better understand the chronic reproductive and neurobehavioral effects of DA at real-world exposure levels, we initiated a long-term study using a nonhuman primate model (Macaca fascicularis) exposed to daily, oral doses of 0.00, 0.075 or 0.15 mg/kg of DA. In this study, we found that exposed adult subjects demonstrated a noticeable, intentional tremor that increased with exposure duration. The present study explores this neurobehavioral finding, using diffusion tensor magnetic resonance imaging and spectroscopy. Diffusion tensor analyses showed that DA-related tremors were negatively correlated with fractional anisotropy, a measure of structural integrity, in the internal capsule, fornix, pons, and corpus callosum. Brain concentrations of lactate, a neurochemical closely linked with astrocytes, were weakly, but positively associated with tremors. These results provide striking evidence in a highly translational preclinical model that oral exposures to DA near the current human regulatory limit are related to structural and chemical changes in the brain.
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