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[Abstract] Objective Based on the regulation of mitochondrial function through HIF-1«., to explore the effects of
dexmedetomidine on the neurological function of rats with ischemic stroke. Methods 48 SD rats were randomly divided
into Sham group, Ischemia stroke group, Dexmedetomidine group, and Dexmedetomidine+ YC-1 group. Longa method
was applied to construct cerebral ischemia / reperfusion model in rats except for Sham group, during which dexmedetomi-
dine (50 pg/kg) or YC-1 (5mg/kg) was injected intraperitoneally. After 24 hours, neurological function and the cerebral
infarction volume were evaluated, and then the brains were taken and mitochondria were extracted to detect the activity of
mitochondrial membrane potential and mitochondrial respiratory chain complexes. Finally, the levels of ROS, GSH and
ATP were detected by the kit, and HIF-1a was detected by Western blot. Results Rats in Ischemia stroke group
appeared decreases in the neurological score and cerebral infarction. Compared with Ischemia group, dexmedetomidine
significantly increased the neurological scores of rats and reduced the proportion of cerebral infarction volume. In addi-
tion, dexmedetomidine up-regulated the level of mitochondrial membrane potential and increased the activity of mitochon-
drial respiratory chain complex I /I /. At the same time, the expression of HIF-1¢ in brain of the dexmedetomidine

group was significantly increased, and the level of ROS decreased while the level of GSH and ATP increased significant-
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ly. However, the expression of HIF-1a in the brain tissue of rats in the dexmedetomidine+ YC-1 group significantly

reduced, and the mitochondrial membrane potential significantly reduced, the activity of respiratory chain complexes

reduced as well. In the end, rats showed an increase in neurological score and an increase in the proportion of cerebral

infarction volume. Conclusion

Dexmedetomidine improves mitochondrial function by up-regulating the expression of

HIF-1a, thereby reducing oxidative stress, reducing cerebral infarction areas, and ultimately exerting neuroprotective

effects.
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Table 1 Comparison of neurological scores of rats in each group
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Figure 1 Staining of cerebral infarct area of rats in each group
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Table 2 Percentage of cerebral infarct area of rats in each group
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Table 3 Comparison of mitochondrial membrane potential of rats in each group
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Table 4 Comparison of mitochondrial complex activity of rats in each group

TiH BFEAH i St 1 26 ARfEREL ARFEREYCT1 4
Complex [ 31.48 + 0. 11 19.38 + 0.120 27.66 + 0,119 21.48 + 0.079
Complex II 13.91 + 1.69 7.53 £ 0.590 11.89 + 1.199 8.38 & 0.719
Complex Il 18.40 % 0.04 12,09 + 1,599 17.55 + 2.569 11.38 + 1.599
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Table 5 Comparison of GSH, ROS and ATP levels of rats in each group

i H BFARA i G5t 1. 20 Fi IR E A FHETLKETYCLH
GSH(mmol/mg) 1.25+0. 04 1.4240.19 2.51+0.379 1.2540.179
ROS 1.00+0.12 2.55+0, 320 1.70+0, 149 2.3840. 249
ATP(mmol/mg) 0.89+0.07 0.46+0. 059 0.73+0.129 0.57+0.06®
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Figure 2 HIF-laprotein expression of rats in each group
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Table 6 Comparison of HIF-1a protein expression of rats in each group
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itit
IS J& i 28 N B B L 37 R 33 L 1 o L4040 i 3R
BoAOHRE R B R B RERT . KRS
Longa £ vEH E 1 I BN it i/ P08 e A A0 0, 2%
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. 1270 -

WHESF 2022 % 9 A % 34 5% 98 Med ] West China,September 2022, Vol. 34,No. 9
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