Ubiquinol Alleviates Social Stress-elicited Aberrant Behavior and Mitochondrial Dysfunction via PPARα Activation
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Introduction. Ubiquinol (CoQ10H2) is an endogenous lipid-soluble molecule with antioxidative and anti-inflammatory properties. Chronic social stress can induce neuroinflammation, leading to posttraumatic stress disorder (PTSD)-like behaviors and cognitive deficits. However, the efficacy and mechanisms by which CoQ10H2 ameliorates cognitive impairment remain unclear. Here, we investigate the effects of ubiquinol administered via oral mucosal absorption in mice subjected to social defeat stress (SDS).
Aims. In this study, we purpose to investigate the effects of ubiquinol treatment on aberrant behavior in SDS mice.
Methods. Male C57BL/6 mice were treated with ubiquinol (50 or 100 mg/kg) via oral mucosal absorption once daily, six hours before SDS, for 6 consecutive days. The effects of ubiquinol on abnormal behaviors, mitochondrial dysfunction, pro-inflammatory response, and neurotransmitter dysregulation were assessed.
Results. Ubiquinol administration ameliorated SDS-elicited social avoidance and anxiety-like behaviors, accompanied by inhibiting DRP1-mediated mitochondrial fission to improve mitochondrial dysfunction. Notably, ubiquinol promoted mitophagy-related proteins (Parkin, Beclin-1, and LC3II) by enhancing mitophagy to improve mitochondrial function. In addition, ubiquinol increased hippocampal BDNF and decreased monoamine oxidases (MAOs). Moreover, ubiquinol suppressed SDS-induced upregulation of iNOS, lipocalin 2, and IL-6 in the hippocampus. Remarkably, ubiquinol restored the downregulation of PPARα observed under SDS mice. The protective effects of ubiquinol were abrogated by inhibiting PPARα, resulting in reduced BDNF and elevated MAOs and pro-inflammatory mediators.
Discussion. Collectively, these findings demonstrate that ubiquinol alleviates neuroinflammation and behavioral impairments through PPARα-dependent mechanisms. Besides, our findings also indicate that ubiquinol exhibits protective effects through inhibiting mitochondrial fission and facilitating mitophagy. This study provides mechanistic insight into the potential therapy of ubiquinol for mood disorders.
