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Mechanisms underlying the preventive and therapeutic effects of dexmedetomidine on postoperative delirium
following cardiac valve replacement under cardiopulmonary bypass
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Abstract: Objective To investigate the potential mechanisms by which dexmedetomidine (DEX) regulates postoperative delirium
(POD) from a metabolic perspective, thereby providing new insights into the prevention and treatment of POD. Methods Sixty patients
undergoing cardiac valve replacement under cardiopulmonary bypass (CPB) were randomly assigned to the DEX group and the control
group, with 30 patients in each group. Metabolomic analysis was performed on peripheral venous blood samples collected 24 hours post-
operatively from both groups to identify differential metabolites and metabolic pathways. A random forest algorithm was employed to identify
key biomarkers associated with DEX intervention in POD. Results The incidence of POD at 24 hours after surgery in the DEX group was
lower than that in the control group (13.3% vs. 36. 7%) , and the difference was statistically significant (P<0. 05). A total of 50 differential
metabolites were identified by metabolomic analysis, involving 20 metabolic pathways such as histidine metabolism, sphingolipid
metabolism and signaling pathways. Five key differential metabolites screened by the random forest machine algorithm were a-KIV, m'A,
SM (d18: 1/20: 0) , PAGIn and DA3S. Conclusion DEX can regulate the levels of various metabolites. It may exert preventive and
therapeutic effects on POD in patients undergoing cardiac surgery under CPB mainly by upregulating m'A , DA3S and PAGIn, downregulating
a-KIV and SM(d18:1/20:0), and modulating the corresponding metabolic pathways.
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