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[ Abstract] Objective  To compare the effects of systemic mild hypothermia and selective brain
mild hypothermia on reducing cerebral ischemia-reperfusion injury in rats. Methods Eighty clean healthy
male Sprague-Dawley rats, aged 8 weeks, weighing 200-250 g, were divided into 4 groups using random
numbet table method: sham operation group (group S), ischemia-reperfusion group (group IR), systemic
mild hypothermia group (group T) and selective brain mild hypothermia group (group H) , 20 rats in each
group. Four groups were operated under the monitoring of brain temperature and rectal temperature. Only the
cervical blood vessels were exposed in group S, while the left middle cerebral artery were blocked for 2
hours following reperfusion in the other three groups. In group T, 75% ethanol was directly evenly sprayed
onto the skin immediately following the withdrawal of thread plug, while 4 C normal saline was injected via
the left internal carotid artery at a rate of 80 ml - kg™ + h™' in group H. Record the time duration of brain
temperature reaching 33 °C, anal temperature of brain at mild hypothermia, and the maintenance time of
mild hypothermia in groups T and H, and modified neurological severity score (mNSS) 24 hours after reper-

fusion. The percentage of infarct volume tested by TTC staining, cell morphological changes observed by HE
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staining, nerve cell apoptosis rate tested by TUNEL staining, and mitochondrial ultrastructure observed by
transmission electron microscope were recorded. Results  Compared with group S, mNSS, percentage of in-
farct volume in the left cerebral cortex, and cellular apoptosis rate in the ischemic penumbra area were sig-
nificantly increased in groups IR, T and H (P < 0. 05). Compared with group IR, mNSS, percentage of in-
farct volume, and cellular apoptosis rate were significantly increased in groups T and H (P < 0.05). Com-
pared with group T, the cooling time in group H was shortened (P < 0.05), mNSS, percentage of infarct
volume, and cellular apoptosis rate were significantly decreased in group H (P < 0.05). HE staining
showed that the neurocytes in group S had integrated morphology and clear contours, while a large amount of
cellular edema and irregularly concentrated cells in the ischemic penumbra area were observed in group IR.
The degree of cellular edema in group T was reduced, and the morphological changes in group H were fur-
ther reduced. Under transmission electron microscope, the morphology and structure of mitochondria in
group S are normal, with round or rod-shaped shape and intact double-layer membrane, and without swelling
and vacuolar degeneration. The mitochondria in group IR swelled and rounded, with crista rupture and cavi-
tation partially. The mitochondria in group T appeared less swollen and less vacuolar degeneration, and the
degenerative morphological changes of mitochondria in group H were further reduced. Conclusion Both se-
lective brain mild hypothermia and systemic mild hypothermia could alleviate cerebral ischemia-reperfusion

injury in rats. Selective brain mild hypothermia achieved by cold physiological saline infusion via carotid ar-
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tery brought stronger cooling efficiency and better protective effects against CIRI.
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