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DEXmedetomidine Alleviates the Toxicity and Cognitive Impairment of
Oxidative Stress Mouse Model Neurons by Inhibiting NADPH Oxidase 2*
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ABSTRACT Objective: To investigate the mechanism of DEXmedetomidine alleviating the toxicity and cognitive impairment of
oxidative stress mouse model neurons by inhibiting NADPH oxidase 2. Methods: 10 wild-type and 20 Sod1KO male BALB/c mice, 12
months old, according to the purpose of the experiment, they were divided into 3 groups: control group (wild-type mice), model group
(oxidative stress mouse model) and DEX group (oxidative stress mouse model + 50 pg/kg DEX treatment), each with 10 mice. The
MWM test was used to test the spatial learning and memory abilities of mice. The number of Neu-N+ cells in the hippocampus and the
expression level of PSD-95 were detected by immunostaining. The expression levels of Neu-N, PSD-95, TH, total a-synuclein and
Ser129-phosphorylated a-synuclein in the hippocampus were detected by Western blot. ROS, MDA and SOD detection kits were used to
detect ROS, MDA and SOD levels respectively. The NOX2 level was detected by ELISA kit. The levels of IL-18, IL-6 and TNF-a were
detected by RT-qPCR. Results: The control mice showed normal spatial learning function. Compared with the control mice, the escape
latency and swimming distance of the model group increased (P<0.05), while DEX treatment could reduce the escape latency and
swimming distance of the model group. Distance (P<0.05). There was no statistical difference in the average swimming speed of the three
groups of mice (P>0.05). Compared with control mice, the number of Neu-N+ cells and PSD-95 expression in the hippocampus of the

model group decreased (P<0.05), while DEX treatment can increase the number of Neu-N+ cells and PSD in the hippocampus of mice
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-95 expression level (P<0.05). Compared with the control mice, the expression levels of Neu-N, PSD-95 and TH protein in the
hippocampus of the model group mice decreased (P<0.05), and the total a-synuclein and Ser129-phosphorylated a-synonym The
expression level of nucleoprotein increased (P<0.05), and DEX treatment can increase the expression level of Neu-N, PSD-95 and TH
protein in the hippocampus of mice (P<0.05), and reduce the total a-synuclein and Ser129 -Phosphorylated a-synuclein expression level
(P<0.05). Compared with mice in the control group, the level of ROS and MDA in the model group increased, and the level of SOD
decreased (P<0.05), while DEX treatment could reduce the level of ROS and MDA, and increase the level of SOD (P<0.05). Compared
with the control group, the NOX2 level of the model group increased (P<0.05), and DEX treatment can reduce the NOX2 level (P<0.05).
Compared with the control group, the level of IL-13, IL-6 and TNF-« in the model group increased (P<0.05), and DEX treatment can

reduce IL-1B, IL-6 and TNF-«a level (P<0.05). Conclusion: The inhibition of NOX2 by DEX can block learning and memory impairment

and hippocampal neurodegeneration by inhibiting oxidative stress and neuroinflammation in the mouse model.
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Table 1 The spatial learning and memory capabilities of the mice

Groups Escape latency Swimming distance Swimming speed
Control group 21.33+2.14 362.75+28.46 17.01+1.54
Model group 52.46+3.28 864.33+35.48 16.48+1.49

The DEX group 27.34+2.87 468.55+12.48 17.13x1.14
F 15.326 13.264 1.335
P <0.001 <0.001 0.267

2.2 DEX R EigDHET BRI PSD-95 Fih/KFREAR , T DEX 677 REAEHE /N SUifE L vh
550 RN B LG, BB/ BN LR 5 v Neu-N+ ZJfd - Neu-N+ Zi A PSD-95 Kk /K-F-(P<0.05). (5% 2)

% 2 i85 Neu-N+ HRHEEH PSD-95 B R BNEE
Table 2 Number of Neu-N + cells and the density of PSD-95 immune staining in the hippocampus

Groups Neu-N+ cell PSD-95
Control group 100.25+2.21 100.17+2.33
Model group 53.64+1.58 51.43+3.17
The DEX group 87.33+2.64 92.56+4.48

F 26.548 29.654

P <0.001 <0.001
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Fig. 1 Protein imprint detection(Note: A-control group; B-model group;

C-DEX group)
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Table 3 Total Neu-N, PSD-95, TH, a-synaptic nuclear protein and Ser129-phosphorylated a-nuclear protein in the hippocampus

Groups PSD-95 Neu-N TH a-syn Ser129-a-syn
Control group 1.03+0.26 1.16+0.22 1.28+0.14 0.25+0.07 0.64+0.15
Model group 0.34+0.12 0.28+0.09 0.13+0.06 1.53+0.12 1.32+0.13

The DEX group 0.86+0.17 1.05+0.11 1.02+0.27 0.56+0.23 0.86+0.11
F 12.354 16.237 15.867 18.279 15.624
P <0.001 <0.001 <0.001 <0.001 <0.001
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5%t BRZH/NEUR LG, AR ZH /N B IL-18 IL-6 I TNF-o 7K

AN (P<0.05), 1M DEX J597 REWS K%K IL-18 .IL-6 F1 TNF-a
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Table 4 Oxidative stress levels
Groups ROS MDA(nmol/mg) SOD(U/mg)
Control group 1.02+0.05 11.13+1.14 188.23+13.26
Model group 1.89+0.13 26.87+1.33 56.23+4.78
The DEX group 1.22+0.14 14.32+1.87 163.25+1.42
F 16.324 18.234 15.628
P <0.001 <0.001 <0.001
RS RIEFEFAKE
Table 5 Inflammatory factor levels
Groups IL-18 IL-6 TNF-«
Control group 1.33+0.12 1.08+0.14 1.22+0.17
Model group 8.64+0.59 7.32+0.15 8.33+0.67
The DEX group 2.13+0.67 2.84+0.13 2.21+£0.29
F 13.568 15.658 18.326
P <0.001 <0.001 <0.001
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