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Single-cell Whole-transcriptome Analysis in Rat Basal Forebrain for Elucidating
the Molecular Mechanism in Postoperative Delirium
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The pathogenesis of postoperative delirium remains unknown, and no effective

preventive or curative treatment is available. To elucidate the molecular mechanism of
postoperative delirium, we focused on the basal forebrain (BFB), which cholinergically projects to
the cerebral cortex, thalamus, hippocampus, and hypothalamus, and examined the changes in BFB gene
expression.
Wepobserved that mice undergoing abdominal surgery under general anesthesia (group S), those under
general anesthesia only (group A), and untreated mice (group N) exhibited delirium-like behavioral
changes in the S and A groups compared with those in the N group in an elevated plus-maze behavioral

experiment. mRNA was extracted from the BFB of the three groups and gene expression was analyzed.
Notably, the expression of Chrna3, which encodes a central acetylcholine receptor distributed across
the synapses, increased 5.3-fold in the BFB following delirium-like behavior (adjusted p < 0.001).
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