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Effects and mechanisms of melatonin on brain injury after
cardiopulmonary resuscitation in mice*

Ying Li, Hui Zhao, Cuan-cuan Wang, Yue Nan, Dong Wang, Xin-ping Du
(Department of Cardiology, Tianjin Fifth Central Hospital, Tianjin 300450, China)

Abstract: Objective To investigate the effects and mechanisms of melatonin on cerebral ischemia-
reperfusion (CIR) injury after cardiac arrest / cardiopulmonary resuscitation (CA/CPR) in mice. Methods A total of
44 male mice were randomly divided into sham operation group (n = 8), model group (n = 18) and melatonin group
(n = 18). The melatonin group was given melatonin (10 mg/kg) treatment following the establishment of CA model.
The neurological function score was determined on the 3rd day after operation, and the 10-day survival rate of mice
was observed. Six hours after the operation, the brain tissues of the mice were collected, and the protein levels of
GRP78, Chop, p-PERK, p-elF2a, and ATF4 in the brain tissues were detected by Western blotting. The level of
malondialdehyde (MDA) was determined by ELISA, and the serum activity of lactate dehydrogenase (LDH) was

also determined. Hippocampal CA1 neuronal injury was assessed by hematoxylin and eosin staining. Results All
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the mice were successfully resuscitated, and there was no difference in the weight, heart rate, mean arterial pressure,

chest compression duration, the dosage of adrenaline, or the time to recovery of spontaneous breathing among the

groups (P > 0.05). The 10-day survival rate was also not different among the three groups (P > 0.05). Compared with

the model group, the neurological function score of the sham operation group and melatonin group was higher (P <

0.05). The number of neuronal cell deaths in the hippocampal CA1 area was increased in the model group compared

with the sham operation group, and was decreased in the melatonin group relative to that in the model group (P <

0.05). The activity of LDH and the level of MDA were higher in the model group than those in the sham operation
group and melatonin group (P < 0.05). In addition, the protein levels of GRP78, Chop, p-PERK, p-elF20, and ATF4

in the brain tissues were also higher in the model group compared with the other groups (P < 0.05). Conclusions

Melatonin has a protective effect on brain injury of mice after CA/CPR. The mechanism may be that melatonin

attenuates endoplasmic reticulum stress by inhibiting PERK-elF20-ATF4 signaling pathway.
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WA FBA, RS Image JEPFALPREG, &
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