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Intraperitoneal ozone injection prevents rem sleep deprivation - induced spatial learning and memory deficits by
suppressing the expression of SemawA in the hippocampus in rats

')Lml‘tan

(1401 : o) 8 6)losd ,25 6,95,y (;Sivjy b pgle dl=o
9 (dlis Jol Olxiawo dla=s

OB Jiwgs
Yi-Ning Yan - School of Anesthesiology, Weifang Medical University & Department of Anesthesiology, Pain & Sleep
Medicine, Affiliated Hospital of Weifang Medical University, Shandong, China

John Williams - Department of Anesthesiology, University of Pittsburgh School of Medicine, Pittsburg 10F1/, PA, USA

Kun Niu - School of Anesthesiology, Weifang Medical University & Department of Anesthesiology, Pain & Sleep
Medicine, Affiliated Hospital of Weifang Medical University, Shandong, China

Wen-Hao Zhang - Savaid Medical School, University of Chinese Academy of Sciences, Beijing lecoF9, China

Jian-Feng Zhang - School of Anesthesiology, Weifang Medical University & Department of Anesthesiology, Pain &
Sleep Medicine, Affiliated Hospital of Weifang Medical University, Shandong, China

Le Shi - Key Laboratory of Mental Health, Peking University Sixth Hospital, Peking University Institute of Mental
Health, Ministry of Health (Peking University), National Clinical Research Center for Mental Disorders (Peking
,(University Sixth Hospital

Jian-Xiong An - School of Anesthesiology, Weifang Medical University & Department of Anesthesiology, Pain & Sleep
Medicine, Affiliated Hospital of Weifang Medical University, Shandong, China

1o oS
Objective(s): Sleep deprivation is a common health problem in modern society and is negatively associated with
deleterious effects on cognitive functions such as learning and memory ability. This study was undertaken to provide a
detailed account of the effect of chronic ozone intraperitoneal injection on the deleterious effects of sleep deprivation
on brain function in rats. Materials and Methods: Sleep deprivation was induced using the modified multiple platform
model. The rats received REM sleep deprivation with an intraperitoneal injection of ozone or midazolam for YA days.
The effects of ozone on REM sleep deprivation-induced hippocampus-dependent learning and memory deficits were
studied by the following approaches: Morris water maze (MWM) tests were used to evaluate spatial learning and
memory of rats. Morphological changes in the brain were evaluated using hematoxylin and eosin (HE) staining. RNA-
sequence was performed to seek a common mechanism. The expression of the targeted gene was examined by
gPCR and Western blotting.Results: Ozone intraperitoneal injection reversed spatial learning and memory deficits
associated with REM sleep deprivation, ameliorating pathological brain damage and down-regulating the hippocampal
expression of SemaA in rats after REM sleep deprivation. Conclusion: Ozone intraperitoneal injection alleviated
sleep deprivation-induced spatial learning and memory deficits by protecting hippocampal neurons via down-



.regulation of the expression of SemayA in the hippocampus
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