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2 Brain- derived neurothrophic factor (BDNF)
® Ca**-calmodulin dependent kinase 11 (CaM Kinase 1)
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® Morris water maze

" Trial

® Probe trial

% Distance moved

10" |_atency to find hidden platform
1 Swimming speed

12 Visible platform
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" Multiple platform device
® Gavage
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Abstract

Background and Aim: The aim of this study was to determine the effect of aerobic activity and vitamin E on spatial
memory and CREB protein expression in the hippocampal tissue of young rats with chronic sleep restriction.

Methods: Fifty-six healthy adult male Albino-Wistar rats were randomly assigned into the groups. Chronic sleep
restriction was applied through 18 hours of sleep deprivation for 4 weeks. Aerobic activity included 4 weeks of running
on a treadmill. Vitamin E dissolved in sesame oil was fed to rats by gavage. At the end of the fourth week, the Morris
Water Maze test was performed to measure spatial learning and memory. Western blotting technique was used to
measure the expression of CREB protein in the hippocampus. Mixed analysis of variance (5 x 3) was used to analyze
the data related to acquisition in the Morris Water Maze and one-way analysis of variance was used to analyze the data
related to the probe of the Morris Water Maze and the expression of CREB protein. Bonferroni and Tukey post hoc tests
were used for within- and between-group comparisons, respectively.

Results: Chronic sleep restriction significantly impaired memory function during the acquisition phase and probe test as
well as CREB expression (p < 0.05). Vitamin E had no significant effect on spatial memory and CREB protein
expression in rats with chronic insomnia. Aerobic activity prevented the deleterious effects of chronic sleep restriction
on memory function during the acquisition phase, probe test and the CREB protein expression (p < 0.05). Finally,
vitamin E along with aerobic activity had a significant effect on the expression of CREB protein in chronic sleep
restricted rats (p < 0.05) but in the behavioral test showed no greater effect than aerobic activity (p > 0.05).

Conclusion: It seems that a period of aerobic activity prevents the deleterious effect of sleep restriction on learning and
memory impairment in rats. Vitamin E alone had no effect on memory impairment in sleep-deprived rats. Moreover, it
did not increase the positive effects of aerobic activity on the memory impairment of the sleep-deprived rats.

Keywords: Treadmill, Sleep, Exercise, Vitamin E, Learning

Please cite this article as follows:

Ahmadi N, Abdoli B, Sayyah M, Godini M, Hafezi F, Effect of aerobic activity and vitamin E on spatial memory and CREB protein
expression in hippocampal tissue of rats with chronic sleep restriction. Iran J Physiol Pharmacol 5 (2021) 150-159.

*Corresponding author: n_ahmadi@sbu.ac.ir (ORCID ID: 0000-0002-5161-8949)

YO+ VO daws VO LF’L’ A 0)92 NY .- JL» ATARY ul).:‘ 6)9";1.0)1396)9]9))&@



mailto:n_ahmadi@sbu.ac.ir
mailto:panahi1380@yahoo.com%20\(ORCID
mailto:panahi1380@yahoo.com%20\(ORCID
https://ijpp.phypha.ir/article-1-507-en.html
http://www.tcpdf.org

