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[ Abstract ]

nervous system following anesthesia and surgery in elderly patients. It is characterized by a multidimensional decline

Postoperative cognitive dysfunction ( POCD) is a prevalent complication affecting the central

in cognitive function, which significantly extends hospital stays and increases both medical and social burdens. Recent
studies have identified the inhalational anesthetic sevoflurane as a significant contributing factor to the onset of POCD.
This systematic review considers the strategies used to construct animal models of sevoflurane-induced POCD and
explores its multifaceted mechanistic pathways. The analysis focuses on six dimensions: neuroinflammation,
mitochondrial dysfunction, synaptic plasticity impairment, tau protein phosphorylation, abnormal epigenetic
regulation, and alterations in blood-brain barrier (BBB) permeability. Empirical evidence indicates that sevoflurane
can induce cognitive impairment by activating microglia, upregulating pro-inflammatory factors inhibiting
mitochondrial complex I /Il function, inducing oxidative stress, disrupting the expression of synaptic structural
proteins, promoting excessive phosphorylation of tau protein, and inducing hypermethylation of promoters of key genes
such as brain-derived neurotrophic factor (BDNF') , along with histone deacetylation. Furthermore, sevoflurane can
compromise the integrity of the BBB under specific pathological conditions, exacerbating the infiltration of peripheral
inflammatory factors into the central nervous system and establishing a positive feedback loop between
neuroinflammation and cognitive impairment. Sevoflurane induces POCD via a synergistic network involving multiple

pathways. Future strategies should transition from single-target to multi-pathway interventions to protect postoperative
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cognitive function in older adult patients.
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synaptic plasticity

sevoflurane ; postoperative cognitive dysfunction; neuroinflammation; mitochondrial dysfunction;
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Table 1 Sevoflurane-induced POCD mouse model

R WL/ % IS TE]/h 275 3k
Year Concentration/ % Time/h References
7 Hi% [23]
7 days old 2.2 3
4 ~ 6 JAll 1.2 Fil 4 5 s
4 ~ 6 weeks old 1.2 and 4
6~ 38 Jgjﬁg\ [24]
6 ~ 8 weeks old 4 6
8 ~ 10 JAlit 3 6 (25]
8 ~ 10 weeks old
12 A#% 3 2 [19]
12 months old
2 6 el
2 5 [14]
18 A# (27]
18 months old 2.5 >
3 3 (20]
3 2 h/d i#%E 3 d (21]
2 h/d for 3 consecutive day
18 A ik 1.53 /17 3 -
18 months old 1.5 3 and 7
20 ~ 22 A 5 6 [28]

20 ~ 22 months old
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Table 2 Mechanistic pathways of sevoflurane-induced POCD
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mechanisms pathways
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o TAT3 i %, IR 3 M1 fitt 58 e PERL 1L-6  TNF-a IL-18 e R
N AR A sU 3 J\iﬁﬂ%,%[zfzil M lfzﬁsfsﬁ R IL-6 Nlﬁo% B e R
Microglial pregulation of mih- -Jp, [30-33]

polarization

activation of C/EBPa/STAT3
pathway, driving M1 pro-
inflammatory phenotype

P FLRLIR 2L, mtDNA BB

Release of pro-inflammatory
cytokines IL-6, TNF-a, IL-1B

s o N
FRELIE DNA Fii CCAS-STING i fitt B ARAT -
itochondrial Induction of mitochondrial fission; P i £ microelial activati
P RIE I DNA release mtDNA release activating cGAS- romotion ol microghal activation
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W NF-«B i #{e# NLRP3
ik, B IL-18 . 1L-18
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inflammasome NF-kB pathway, release of IL-183, cascade reaction
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TL-6 F10 T o 221 2 34
TNF-o J1% TNFRIfEJH T2 s B R 30k A pfoe g |
e 1R IL-1B ] LTP IR

Pro-inflammatory
cytokine effects

IL-6 inhibits hippocampal neural
stem cell proliferation; TNF-a
activates TNFR1 pro-apoptotic
pathway; IL-1@ inhibits LTP

Impairing synaptic plasticity,
reducing neurogenesis, and inducing
neuronal apoptosis

[29,35-39]
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