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Abstract: [ Objective] To investigate the effects of Isoflurane (ISO) on the mitochondrial function of Cerebral isch-
emia/reperfusion (I/R) mice and its possible mechanism. [Methods] Aldose reductase knockout mice (AR”") and control
wild—type mice (WT) were randomly divided into WT—S group, WT-IR group, WT-IR+ISO group, AR +S group, AR+
IR group, AR +IR+ISO group (Six in each group). Mice middle cerebral artery embolization model was established by
thread embolization method (1 h after ischemia, 23 h after reperfusion ). Zea—Longa method was used to evaluate the neu-
rological function scores of mice. 2,3, 5-TTC staining was used to assess the volume of cerebral infarction, Western blot
was used to detect AR protein expression in brain tissue, and immunofluorescence localization was used to detect AR pro-
tein expression level in ischemic penumbra. TUNEL method was used to evaluate the apoptosis of ischemic penumbra
cells, and flow cytometry was used to analyze the opening degree of mitochondrial permeability transition pore (MPTP).
[Results] Cerebral ischemia/reperfusion injury caused neurological impairment and cerebral ischemic infarction in mice
(P<0.01). Meanwhile, the expression of AR protein in the ischemic penumbra was up-regulated (P<0.01), and the apop-
tosis of brain cells and the opening of mitochondrial MPTP were increased (all P<0.001). Compared with WT-IR group,
neurological function score, cerebral infarction volume, apoptosis and MPTP openness were significantly improved in
AR +IR group (all P<0.05). Compared with WT-IR group, neurological score and cerebral infarction volume were signifi-
cantly decreased in WT-IR+ISO group (all P<0.05), AR protein expression in the injured brain tissue was decreased (all
P<0.01) , apoptotic cells and MPTP openness in the injured brain tissue were decreased (all P<0.001). Compared with
AR +IR group, AR"+IR+ISO group showed no significant difference in neurological function score, cerebral infarction

volume, apoptotic cells and MPTP openness. [ Conclusion] Isoflurane can reduce the mitochondrial function injury by re-

ducing the expression of AR protein, thus improving the cerebral ischemia/reperfusion injury in mice.
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Table 1 The neurological score of each groups

Neurological score

Groups
0 1 2 3 4 (%s)

WT-S 6 0 0 0 0 0
WT-IR 0 0 2 3 1  283+0.753"
WT-IR+ISO 0 3 3 0 0 150+0.548"
AR”+S 6 0 0 0 0 0

AR +IR 0 2 4 0 0 167+0.516™?
AR +IR+ISO 0 2 4 0 0 167x0.516”%

The neurological score of each groups (F=31.048, P=0.000).
Y Compared with WT-S group, all P< 0.001. ¥Compared with WT-
IR group, P=0.001, 0.003, 0.003. 3)Compared with AR7+S
group, all P< 0.001. The sample size of each group: n=6. One-way
ANOVA analysis.
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A: 2%TTC staining graphs in each groups. The infarct of brain displays white while the normal part of brain is red. B: The percentage of infarct
volume in each groups (F=105.953, P=0.000). 1) Compared with WT-S group, all P< 0.001. 2)Compared with WT-IR group, all P<0.001.3) Compared
with AR+ group, all P< 0.001. The sample size of each group: n=6. One—way ANOVA analysis.
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Fig. 1 Influences of isoflurane on neurological score infarct volume and in WT and AR™" mice
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A: Representative immunofluorescence staining graphs of aldose reductase and NeuN in different groups (bar=50 pm). AR was labeled in green
color; while the NeuN was labeled in red color. B: Quantitative analysis of AR positive in neuron (£=97.302, P=0.000). C: Expression of aldose reduc-
tase in mouse brain (F=24.178, P=0.001). 1) Compared with WT=S group, P=0.003, 0.000, 0.003. 2) Compared with WT-IR group, P=0.000, 0.001.
The sample size of each group: n=3. One—way ANOVA analysis.
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Fig. 2 Expression of aldose reductase in ischemic brain of mice
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A: The cerebral tissue of each group was examined for neurocyte apoptosis by TUNEL method (bar=50 wm). The nucleus of normal neurocyte was
blue, while the nucleus of apoptotic cells was green. B: Quantitative analysis of neurocyte apoptosis index (F=792.677, P=0.000). 1) Compared with WT-
S group, all P<0.001. 2) Compared with WT-IR group, all P<0.001. 3) Compared with AR™"+S group, all P<0.001. The sample size of each group: n=4.
One-way ANOVA analysis.

B3 SabEamEs&a/NRegminE T

Fig. 3 Effects of isoflurane post—conditioning on cerebral cell apoptosis in mice
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A: Mitochondrial permeability transitionpore was measured by fluorescence—activated cell sorting. Representative plots are shown. B: Data are pre-

sented as percentage of MPTP—positive cells +SD. SSC-H indicates side—scatter height (F=409.891, P=0.000). 1) Compared with WT-S group, all P<

0.001. 2) Compared with WT—-IR group, all P<0.001. 3) Compared with Ionomycin group, all P< 0.001. The sample size of each group: n=4. One—way

ANOVA analysis.
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Fig. 4 Effects of isoflurane post—conditioning on cerebral cell MPTP in mice
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