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[ Abstract] Objective To explore the effect of therapeutic hypothermia ( TH) on neuronal oxidative
injury, and its possible mechanism in a model of brain injury after cardiac arrest ( BIC). Methods Ac-
cording to the random number table, 60 male Spragne-Dawley rats, aged 7-10 weeks, weighing 280-320
g, were divided into shame group (group S), group BIC, group TH, TH after cold-inducible RNA-binding
protein (CIRP) silent group (group THC) , and TH after negative control group ( group THN), 12 in each
group. The BIC model was established by cardiopulmonary resuscitation after 4 minutes of cardiac arrest in-
duced by transesophageal electrical stimulation. The reactive oxygen species (ROS) by immunofluorescence
staining, the expression of CIRP, thioredoxinl ( Trx1) , apoptosis-regulated kinase 1 ( ASK1) and its down-
stream p38 and c-Jun N-terminal kinase (JNK) phosphorylation levels by Western blot of 5 groups were
tested 1 day after BIC. The apoptosis rate of hippocampal neurons was observed by TdT-nediated dUTP nick
end labeling (TUNEL) staining 3 days after BIC. Results Compared with group S, ROS in group BIC in-
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creased, the expression of CIRP decreased, the expression of p-ASKI1 and p-p38 increased; ROS in groups
TH and THN increased, the expression of CIRP increased, the expression of p-JNK decreased; ROS of
group THC increased, the expression of CIRP and Trx1 decreased, and the expression of p-ASK1 and p-p38
increased (P < 0.05) 1 day after BIC. Compared with group BIC, ROS in groups TH and THN decreased,
the expression of CIRP and Trx1 increased, the expression of p-ASK1 and p-JNK decreased ; the expression
of p-p38 in group TH decreased; ROS of group THC decreased, and the expression of p-ASK1 and p-p38
increased (P < 0.05) 1 day after BIC. Compared with group THC, ROS in groups TH and THN decreased,
the expression of CIRP and Trx1 increased, the expression of p-ASK1, p-p38 and p-JNK decreased (P <
0.05) 1 day after BIC. Compared with group S, the apoptosis rate of neurons in groups BIC, TH, THC and
THN increased (P < 0.05) 3 days after BIC. Compared with group BIC, the apoptosis rate of neurons in
groups TH, THC and THN decreased (P < 0.05) 3 days after BIC. Compared with group THC, the apopto-
sis rate of neurons in groups TH and THN decreased (P < 0.05) 3 days after BIC. Conclusion TH can
alleviate neuronal oxidative injury and reduce neuronal apoptosis, while after silencing CIRP, the roles of
TH are weakened. Therefore, the potential mechanism of TH resuscitating neurons may be related to the ac-
tivation of CIRP/Trx1/ASK1 pathway.

[ Key words] Therapeutic hypothermia; Cold-inducible RNA-binding protein; Thioredoxinl; Apop-
tosis signal-regulated kinase 1; Oxidative stress; Neuronal apoptosis
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