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Abstract: Objective To investigate the effect of melatonin (Mel) on neural cellapoplosis in rats with cerebral isch-
emia reperfusion injury (CIRI) and its molecular mechanism from the perspective of DNA methylation-related enzymes.
Methods A total of 35 healthy adult male Sprague-Dawley rats were randomly divided into sham-operation group (Sham
group with 5 rats) , model group (CIRI group with15 rats), and Mel group with 15 rats. The rats in the CIRI group and the
Mel group were used to establish a rat model of CIRI using the modified Zea-Longa suture method, and those in the Sham
group were given isolation of the common carotid artery alone. The rats in the Mel group were given intraperitoneal injection
of Mel (5 mg/kg body weight) at 30 minutes before and after modeling, and those in the Sham group were given injection of

an equal volume of normal saline before and after modeling. HE staining was performed at 24 hours after CIRI to observe the
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change in neural cell morphology at the ischemic side of cerebral cortex; at 6, 24, and 72 hours after CIRI, the TUNEL
staining method was used to observe the effect of Mel on apoptotic cells at the ischemic side of cerebral cortex ; immunohisto-
chemistry was performed to observe the effect of Mel on the expression of DNA methyltransferase 1 (DNMT1) and DNA
methyltransferase 3a (DNMT3a) at the ischemic side of cerebral cortex. Results HE staining showed that in the Sham
group, the neural cells in the cerebral cortex had ordered arrangement and regular morphology ; in the CIRI group, the neu-
ral cells at the ischemic side of cerebral cortex had disordered arrangement and irregular morphology ; in the Mel group, the
neural cells at the ischemic side of cerebral cortex had relatively ordered arrangement and regular morphology. TUNEL stain-
ing showed that at 6, 24, and 72 hours after CIRI, the Mel group had a significant reduction in the number of TUNEL" cells
at the ischemic side of cerebral cortex compared with the CIRI group (P<0.01). Immunohistochemical staining showed that
at 6, 24, and 72 hours after CIRI, the Mel group had a significant reduction in the number of DNMT1 and DNMT3a posi-
tive cells compared with the CIRI group (P<0.01). Conclusions Mel can inhibit the apoptosis of nerve cells in CIRI rats

and thus exert a neuroprotective effect, possibly by down regulating the protein expression of DNMT1 and DNMT3a and re-

ducing the level of DNA methylation after CIRI.

[Journal of International Neurology and Neurosurgery, 2021, 48(4): 333-338.]
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