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Association between serum non-enzymatic oxidative stress markers and cerebral cortical structure characteristics in
adolescent patients with unipolar and bipolar depression and analysis of influencing factors of symptom severity
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[Abstract] Objective To investigate the relationship between serum non—enzymatic oxidative stress markers and
cortical brain structure characteristics in adolescents with unipolar and bipolar depression, and to analyze the independent risk
factors affecting the severity of their depressive symptoms. Methods From Oct 2023 to Mar 2025, 120 patients with unipolar
and bipolar depression (60 cases in the unipolar depression group and 60 cases in the bipolar depression group) who visited our
hospital, along with 30 healthy controls, were included. Serum non—enzymatic oxidative stress indicators (GSH, TBil, Alb, MDA,
UA) were measured, and brain cortical structural parameters (cortical thickness, surface area, gray matter volume) were obtained
through magnetic resonance imaging. The Hamilton Depression Rating Scale (HAMD—-24) was used to assess symptom severity.
Pearson correlation analysis was conducted to examine the relationship between serum indicators and brain structural
parameters, and a multiple linear regression model (stepwise method) was used to analyze independent factors affecting the total
HAMD-24 score. In the multiple regression analysis, "disease type" (normal/unipolar depression/bipolar depression) was

included as a dummy variable to control for potential confounding effects. Results There were significant differences in serum
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oxidative stress indicators and cortical structural parameters between patients with depression and normal controls (P<0.05), with
more pronounced changes in the bipolar depression group; serum GSH, TBil, and Alb were positively correlated with cortical
structural parameters, while MDA and UA were negatively correlated with them (P<0.05); multivariate regression analysis
showed that disease type, serum GSH level , serum UA level , left frontal gray matter volume, and right temporal lobe cortical
thickness were independent risk factors affecting symptom severity (adjusted R*>=0.683); Bootstrap validation showed stable
results (C—index=0.842). Conclusion Adolescent patients with unipolar and bipolar depression exhibit an imbalance in serum
non—enzymatic oxidative stress and structural alterations in the cerebral cortex, with a significant correlation between the two.
Disease type, as a confounding factor, influences the severity of symptoms. Serum levels of GSH and UA, as well as the volume of

gray matter in the left frontal lobe and the thickness of the right temporal lobe cortex, are key factors affecting symptom severity.

These findings provide a biological basis for clinical symptom assessment and intervention.
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