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Stress and anxiety disorders have a significant impact on human health, affecting millions of individuals globally. These conditions are influenced by various factors, including an individual’s stress coping style, genetics, and oxidative stress levels, all of which can affect neuroendocrine stress responses. Oxidative stress, in particular, arises from an imbalance between free radicals and the body's antioxidant defenses and has been linked to modulating the neuroendocrine stress response and development of anxiety-related behaviors. Preliminary data suggest that oxidative stress damage and antioxidant capacity differs between stress coping styles in response to an acute neuroendocrine stressor. Vitamin E is widely recognized for its antioxidant properties and, research suggests that vitamin E supplementation may reduce anxiety-related behaviors. In this study, I investigate how altering antioxidant state levels (via vitamin E) in zebrafish with distinct stress coping styles modulates anxiety-related behaviors and brain redox state. I will test the hypothesis that vitamin E influences stress resilience by reducing anxiety-related behaviors and maintaining coping strategy homeostasis through its effects on oxidative stress and neuroendocrine regulation. Specifically, I predict that vitamin E supplementation will decrease anxiety-like behaviors in both proactive and reactive coping styles, with a potentially greater effect in the reactive phenotype due to its heightened sensitivity to oxidative stress. To assess these effects, zebrafish lines selectively bred to display either the proactive or reactive stress coping style will be fed either a vitamin E-deficient or vitamin E-sufficient diet for 5 months. Afterwards, I will expose fish to an acute novelty stressor assay (open field test) and quantify anxiety-like behaviors and oxidative and antioxidant biomarker levels in the brain to assess if changes in redox state can explain any changes in anxiety-like responses. Unlike prior studies that have focused on the impact of vitamin E on anxiety alone, this study uniquely examines how vitamin E interacts with stress coping phenotypes, providing new insights into its potential role in improving stress coping and mitigating stress-related neurological effects.   


