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The effect of S-ketamine administration on improving memory and
learning following cerebral ischemia and reperfusion in male Wistar rats

Seyedeh Mahdieh Khoshnazar, Sohaila Erfani’’, Reza Sinaei®

Introduction: This study investigated the effect of S-ketamine administration as a neuroprotective
treatment for necrotic cell death and memory and learning impairments following a cerebral ischemia
model in male rats.

Methods: In this experimental study, 28 male Wistar rats with weighing between 250-300 g, were
randomly divided into four groups: Sham, Ischemia-Saline, Ischemia-S-ketamine (low dose), and
Ischemia-S-ketamine (high dose).In the ischemia groups receiving low and high doses of S-ketamine,
the drug was administered immediately right after the onset of ischemia at doses of 0.1 mg/kg and 0.25
mg/kg body weight, respectively. Memory and learning were evaluated in the different groups through
the passive avoidance learning test. Four days after induction of ischemia, necrotic cell death was
measured using Cresyl violet staining. Data were analyzed using SPSS software.

Results: The results showed that in the ischemia-saline group, significantly increased in the number of
necrotic cells compared to the sham group (p<0.05). Treatment with S-ketamine substantially
decreased necrotic cell death in the CAL region of the hippocampus. The reduction in ischemia-induced
cell death was more significant in the high-dose S-ketamine treatment group compared to the low-dose
S-ketamine treatment group (p<0.05). Moreover, S-ketamine treatment improved memory and learning
deficits caused by ischemia in a dose-dependent manner.

Conclusion: Treatment with S-ketamine has been able to affect the consequences of cerebral ischemia,
and therefore the introduction of S-ketamine therapy is proposed as a new therapeutic method in the
treatment of cerebral ischemia.

Keywords: Necrosis, S-ketamine, Ischemia-Reperfusion, Hippocampus.

Citation: Khoshnazar S.M, Erfani M, Sinaei R. Protective Effects of S-ketamine on Improving Learning and
Memory Hippocampal Cell Death Following Cerebral Ischemia and Reperfusion. J Shahid Sadoughi Uni Med Sci
2024, 32(12): 8549-61.

'Gastroenterology and Hepatology Research Center, Kerman University of Medical Sciences, Kerman, Iran.

2Department of Biology, Faculty of Sciences, llam University, llam, Iran.

3Department of Pediatrics Rheumatology, Kerman University of Medical Sciences, Kerman, Iran

*Corresponding author: Tel: 09183418932, email: s.erfani@ilam.ac.ir

Journal of Shahid Sadoughi University of Medical Sciences Vol 32 |NO 12 | Mar 2025 !}


http://dx.doi.org/10.18502/ssu.v32i12.17948
https://jssu.ssu.ac.ir/article-1-6276-en.html
http://www.tcpdf.org

