
 

Sevoflurane improves sleep alteration in
response to inflammation
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Getting a good night's sleep can sometimes be a challenge, but
inflammation may make it even more difficult. While the relationship
between inflammation and sleep alteration has been previously shown,
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researchers in Japan have now identified a potential method to overcome
sleep disturbance associated with systemic inflammation.

In a new study published in Journal of Sleep Research, researchers at the
University of Tsukuba examined the effect of sevoflurane, an anesthetic
agent used to maintain unconsciousness during surgery, on sleep
recovery in a mouse model of systemic inflammation.

Systemic inflammation has been shown to affect sleep quality by
reducing the amount of time spent in the rapid eye movement (REM)
and waking states and increasing the amount of time spent in the non-
REM state. Previous animal studies have illustrated the protective
effects of sevoflurane on organs, including the brain, but the relationship
between sevoflurane and sleep has not been explored under
inflammatory conditions. Using a model in which mice are injected with
the endotoxin lipopolysaccharide (LPS) to induce inflammation
throughout the body, the research team evaluated the effects of
sevoflurane on altered sleep patterns associated with systemic
inflammation.

"We hypothesized that preconditioning with sevoflurane prior to
inducing inflammation by LPS would promote sleep recovery," says
main author Professor Takashi Kanbayashi.

The research team exposed mice to sevoflurane prior to LPS injection
("preconditioning") and also examined the effects of sevoflurane
exposure after LPS injection ("postconditioning"). Control mice without
systemic inflammation were exposed to either sevoflurane or air and
received either sterile saline or LPS injection. The researchers
monitored the sleep patterns of the mice using electroencephalography
and collected brain tissues for histological analysis.

"We found that mice that were preconditioned with sevoflurane showed
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a significant increase in REM sleep after LPS injection," says Professor
Kanbayashi. "This effect was not observed in mice that received
postconditioning."

Examination of brain tissues from mice treated with LPS alone revealed
a reduction in neurons expressing the neuronal activation marker Fos in
the pedunculopontine tegmental nucleus and laterodorsal tegmental
nucleus (PPTg/LDTg), which is an area of the brain involved in the
regulation of REM sleep. However, the mice that received sevoflurane
preconditioning before LPS treatment maintained similar levels of Fos-
positive neurons as those observed in the control mice. These results
demonstrate that maintained activation of neurons in the PPTg/LDTg
region may represent a potential mechanism underlying the effect of
sevoflurane on sleep reintegration under inflammatory conditions.

The findings of this study indicate a potential application for sevoflurane
in the treatment of sleep disturbance associated with systemic
inflammation.

  More information: Tsuyoshi Nemoto et al, Effect of sevoflurane
preconditioning on sleep reintegration after alteration by
lipopolysaccharide, Journal of Sleep Research (2022). DOI:
10.1111/jsr.13556
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