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Abstract: Objective To investigate the molecular mechanism by which a-cyperone activates the extracellular signal-regulated kinase
(ERK)/nuclear factor erythroid 2-related factor 2 (Nrf2)/heme oxygenase-1 (HO-1) pathway in mouse prefrontal cortex, thereby
alleviating central and peripheral inflammation in depression-like mice. Methods Mice were randomly divided into five groups:
control group, model group, fluoxetine (10 mg-kg™!) group, and low- and high-dose a-cyperone groups (5 and 10 mg-kg™'). Except for
the control group, depression models were established using chronic unpredictable mild stress (CUMS) combined with social isolation.
Depression-like behaviors were assessed using sucrose preference test, tail suspension test (TST), forced swimming test (FST), open
field test (OFT), and novelty-suppressed feeding test (NSFT). Laser speckle contrast imaging and small animal ultrasound were used
to analyze hemodynamics. Serum and prefrontal cortex inflammatory levels were measured by enzyme-linked immunosorbent assay
(ELISA). Western blotting, immunofluorescence, and real-time quantitative PCR (QRT-PCR) were employed to detect expression of
the ERK/Nrf2/HO-1 signaling pathway in the prefrontal cortex; qRT-PCR was also used to assess antioxidant response element (ARE)
gene expression. Results Compared with the model group, the high-dose a-cyperone group showed significantly increased sucrose
preference (P < 0.001), significantly reduced immobility time in FST (P < 0.05, 0.01) and TST (P < 0.05), and improved center entries
in OFT and feeding latency in NSFT, although the latter two changes were not statistically significant. The high-dose a-cyperone group
exhibited increased cerebral blood flow (P <0.01) and larger cerebral vascular diameter (P < 0.05); carotid artery velocity-time integral
(VTD) (P <0.01), peak VTI blood flow (P < 0.01), and mean blood flow velocity (P < 0.05) were all significantly improved. Serum
levels of interleukin (IL)-6 (P < 0.05), IL-1p (P < 0.05), and reactive oxygen species (ROS) (P < 0.01) were significantly decreased,
while IL-10 levels were significantly elevated (P < 0.01). In the prefrontal cortex, IL-6 (P < 0.01) and IL-1B (P < 0.05) levels were
significantly reduced, whereas IL-10 levels were significantly increased (P < 0.05). Protein expression of ERK (P < 0.05), Nrf2 (P <
0.05), and HO-1 (P < 0.05) was significantly upregulated, as was fluorescent expression of ERK (P < 0.05), Nrf2 (P < 0.001), and HO-
1 (P <0.001). Gene expression of ERK (P < 0.01), Nrf2 (P < 0.01), HO-1 (P <0.01), and ARE (P < 0.05) in the prefrontal cortex was
significantly enhanced. Conclusion o-Cy can effectively inhibit the central and peripheral inflammatory levels of CUMS mice,
improve antioxidant capacity and thus produce antidepressant effects, and the mechanism may be related to the activation of the
ERK/Nrf2/HO-1 pathway in the prefrontal cortex by a-Cy.
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Fig. 1 Effect of a-cyperone on depressive like behavior in CUMS mice ( X s, n=15)
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Fig.2 Effect of a-cyperone on cerebral hemodynamics in mice ( X *s, n=6)
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Fig.3 Effect of a-cyperone on hemodynamics of left carotid artery in mice ( X X5, n=26)
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Fig. 4 Effect of u-cyperone on inflammatory factors in serum of CUMS mice ( X *s, n=6)
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Fig. 5 Effect of a-cyperone on expression of inflammatory factors in frontal lobe of CUMS mice ( X X5, n=26)
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