[ Downloaded from jarums.arums.ac.ir on 2025-08-04 ]

Journal of Ardabil University of Medical Sciences

Vol.15, No.3, Autumn 2015, Pages 291 - 300

Effect of Exercise Preconditioning on Memory Deficits and
Neuronal Cell Death in the CA3 Pyramidal Cells of the Rat
Hippocampus Following Transient Global Cerebral Ischemia

Shamsaei N', Aboutaleb N?, Erfani S°, Khaksari M**

1. Department of Physical Education andSports Sciences, Faculty of Literature and Humanities, Ilam University,
Ilam, Iran

2.Physiology Research Center and Department of Physiology, Faculty of Medicine, Iran University of Medical
Sciences, Tehran, Iran

3. Department of Animal Physiology, Faculty of Biology, Kharazmi University, Tehran, Iran

4. Department of Physiology, Faculty of Medicine, Shahroud University of Medical Sciences, Shahroud, Iran

* Corresponding author. Tel: +982332395054 Fax: +982332394800E-mail: khaksari417@yahoo.com

Received: Apr 11,2015  Accepted: Aug 16, 2015

ABSTRACT

Background & objectives: Brain ischemia leads to irreversible functional and structural
damage in various regions of the brain, especially in the hippocampus. There is an evidence
indicating the physical exercise has neuroprotective effects and may decrease the cerebral
ischemia/reperfusion injury in rats. The purpose of this study was the study of the effect of
exercise preconditioning on memory deficits and neuronal cell death in CA3 pyramidal cells
of the rat hippocampus following transient global ischemia.

Methods:21 male rats weighing 260-300g were randomly selected and allocated into three
groups (sham, ischemia and exercise+ischemia). The rats in exercise group were trained to
run on a treadmill 5 days a week for 4 weeks. Ischemia induced by occlusion both common
carotid arteries (CCA) for 20 minutes. The passive avoidance memory test using a Shuttle box
used to assess the impairment of memory. The amount of cell death was measured using
cresyl violet staining method.

Results: The results showed that cerebral ischemia is associated with memory impairment,
and physical activity before ischemia improves ischemia-induced memory impairments
significantly (p<0.05). In addition, ischemia leads to cell death in hippocampal CA3 area
neurons and exercise also reduces ischemia-induced cell death significantly (»<0.05).
Conclusion: This study showed that exercise, when is used as apreconditioning stimulant, has
a neuroprotective effects against brain ischemia.
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