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| Inpatient EOD cohort |

GeneOntologyTerm | N _| DE | pvalue | FDR |

immune response

myeloid leukocyte activation

cell activation involved in immune response

| Surgery NSG cohort |

1925 82 3.99E-10 T7.11E-06
635 41 6.24E-10 T7.11E-06

698 42 1.60E-09 1.21E-05

leukocyte activation involved in immune response 694 41 3.60E-09 2.05E-05

1331 65 884E-09 4.03E-05
4% 33 113E-08 4.28E-05
503 33 140E-08 4.56E-05
1181 58 2.17E-08 6.18E-05

Gene Ontology Term N _| DE | pvalue | FDR |

1577 108 1.31E06  0.030
2455 162 6.12E-06 0.046

503 49 7.79E068  0.046
1358 100 8.04E-06  0.046

lleukocyte activation

876 72 1.32E-05 0.060

K4 EOD 24— k& NSGIA—MIBiFZT v v F Y Mt
(Yamanashi T, et al : Neurobiol Aging, 105 : 310-317. 2021”, Yamanashi T, et al : Psychiatry Clin

Neurosci, 77 : 48-55.2023" & O &ZE L CHIH)
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l ABSTRACT

Epigenetic Hypothesis of Delirium:Candidate gane approach and genome-wide investigation

Gen Shinozaki

Stanford University School of Medicine Department of Psychiatry and Behavioral Sciences

This article aims to outline the hypothetical framework and empirical evidence in the epigenetic investigation of delirium
pathophysiology. Delirium, prevalent in the elderly, remains poorly understood in terms of pathophysiology. Our research
investigates how aging-related epigenetic changes, particularly in DNA methylation, influence the pathophysiological
mechanism of delirium.

We initially used blood samples from Grady Trauma Project to examine the correlation between cytokine gene
methylation and age, discovering a negative correlation with the TNF-alpha gene methylation, together with an increase in
RNA expression with age. Subsequent analysis of brain tissue obtained from resected brain tissue through the treatment of
medication refractory epilepsy patients revealed this trend in glial components, not neurons, indicating an age-related
decrease in TNF-alpha gene methylation in glia, facilitating increased inflammation in older brain.

Further, comparisons between delirious and non-delirious patients showed maintained methylation decline in the
delirious group, indicating a potential role in delirium onset. Additionally, we found increased DNA methylation of
neurotrophic factor genes such as BDNF in the elderly, implying a vulnerability to delirium due to reduced neurotrophic
support.

Finally, a genome-wide approach identified differences in DNA methylation between delirious and non-delirious groups,
with significant pathways related to immune response and cell activation. These findings suggest a crucial role for
epigenetic changes, especially in DNA methylation, in the pathophysiology of delirium.

(Japanese Journal of Biological Psychiatry 35 (1) : 40-45, 2024)




