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Protective effect of subhypothermia on blood—brain barrier injury in mice
with ischemic stroke
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Abstract: Objective To investigate the protective effect of subhypothermia on blood—brain barrier injury in mice with ischemic
stroke, and to explore the mechanism of the protective effect of subhypothermia. Methods A total of 54 SPF-grade male C57/BL6
mice provided by the Experimental Animal Center of Nantong University were selected and divided into a sham-operated group (n=18)
and a stroke group (n=36), and the stroke group was divided into a subhypothermia group (n=18) and a normothermic group (n=18). In
the stroke group, mice in the subcritical group were treated with subcritical temperature after middle cerebral artery obstruction sur-
gery, and the temperature of the mice was maintained at (34+0.5)°C under oral temperature monitoring, while all other groups were
placed on a thermal blanket for normal rewarming after surgery. The neurological function of each group was scored daily after surgery,
and the poststroke behavioral-motor function of the mice was also measured using staggered time. The mice were sacrificed on the third
day after surgery, and the protein expression of ZO-1 and Claudin-5 was measured by western blotting to determine the extent of blood—
brain barrier damage.Results The survival rates of the sham group, subhypothermia group and normothermic groups of mice were
100% (18/18), 94.44% (17/18), and 88.89% (16/18), respectively. There was no significant difference in the survival rate among the
three groups (Y*=53.72, P=0.122). The neurological function scores on postoperative days 1, 2, and 3 were significantly higher in the
stroke group [(2.8+0.2), (2.6+0.3), (2.4+0.3)] than in the sham group [(0.6+0.04), (0.5+0.03), and (0.4+0.01)], with statistically signifi-
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cant differences (1=2.94,P<0.001;:=2.86,P<0.001;/=2.98,P<0.001). In the stroke group, the neurological function scores on postopera-
tive days 1, 2 and 3 were significantly higher in the normothermic group than in the subhypothermia group [(2.0+0.3), (1.9+0.2), and
(1.8+0.2)], and the differences were statistically significant. In the stroke group, the average proportion of hind limb missteps before the
Ist, 2nd, and 3rd postoperative days was higher in the mice (26.8% forelimb and 32% posterior limb; 29.0% forelimb and 31.1% poste-
rior limb; 31.8% forelimb and 33.1% posterior limb) than in the sham-operated group (both forelimb and posterior limb 3%), and the
differences were statistically significant (x*=29.05,P=0.002; x*= 28.76, P=0.003; x*=26.42, P=0.005). The average proportion of hind
limb missteps before the 1st, 2nd, and 3rd postoperative days were higher in the normothermic group than in the sham-operated group
(16.6% forelimb and 16.9% posterior limb; 18.6% forelimb and 17.9% posterior limb; 20.8% forelimb and 19.9% posterior limb), and
the difference was statistically significant (y’=27.35, P=0.004; x*=26.59, P=0.004; y’= 24.12, P=0.007). In surviving mice, stroke sig-
nificantly reduced the protein expression of Z0-1 and Claudin-5 in the brain tissue of mice with stroke (1=2.54, P=0.001; 1=2.46, P=
0.003), and the protein expression of ZO-1 and Claudin-5 in the brain tissue of mice treated with subhypothermia was significantly high-
er than that in the normothermic treatment group (1=2.48, P=0.003; t=1.68, P=0.043).Conclusion Subhypothermia treatment for 6 h

after stroke surgery reduced the neurological scores, improved the short-term postoperative motor behavioral function, and reduced the

damage to the blood—brain barrier.
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