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[Purpose] The purpose of this study was to investigate the effect of treadmill exercise and MitoQ
treatment on NADPH oxidase, antioxidation and vascular function-related factors in aortic of
D-galactose-induced aging rats. [Methods] To induce the animal model of aging, D-galactose was
diluted in saline, and a dose of 100mg /kg was intraperitoneally injected into Sprague-Dawley rats once
a day for a total of 10 weeks. Rats were divided into five groups: Control group (CON, n=9),
D-galactose control group (DC, n=9), D-galactose+MitoQ group (DM, n=9), D-galactose+Exercise group
(DE, n=9), D-galactose+MitoQ + Exercise group(DME, n=9), and treadmill exercise was conducted for 5
days/week during 8 weeks with gradual increase of intensity. MitoQ treatment was intraperitoneally
injected at a concentration of 100pM/kg twice a week for 8 weeks during the research period. [Results]
The result showed that treadmill exercise and MitoQ treatment decreased the expression of NADPH
oxidase level and increased antioxidant enzyme such as SOD-2, catalase. It lead to positive effects such
as increasing the level of eNOS, a protein involved in vascular function while decreasing the level of
VCAM-1. In addition, as a result, it showed the structurally reduced intima-media thickness.
[Conclusions] It can be concluded that treadmill exercise and MitoQ treatment are effective in

ameliorating and treating vascular dysfunction resulting from aging.
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Table 1. Treadmill exercise protocol for 8 weeks

Exercise Period ~ Intensity Time Grade frequency
Iweek 10~12m/min ~ 10min 0% 5 days/week
2week 10~12m/min ~ 20min 0% 5 days/week
3week 18~20m/min ~ 20min 0% 5 days/week
4week 18~20m/min ~ 30min 0% 5 days/week

5~8week 18~20m/min  50min 0% 5 days/week
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SDS-PAGE

12% separating gel(Triple Distilled Water, 30%
acrylamide/bis-acrylamide, 1.5M tris buffer pH 8.8,
10% SDS, 10% Ammonium persulfate solution,
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NaCl, 0.05% Tween-20) 2.2 Blocking A17] &d| 12}
A gp9l 1:1000); p22
phox(Santa cruz, 1:1000): p47 phox(Santa cruz,
1:1000); SOD-2(Santa cruz, 1:1000): catalase

phox(Santa cruz,

(Santa cruz, 1:1000): VCAM-1(Santa cruz,
1:1000); eNOS(Santa cruz, 1:1000)5 27 BSA &
ol MAIA 12~16A17F B £ Fu & oy
0.05% TBS-T & o2 1084 42k AH e < 23 3
A (horseradish  peroxidase(HRP)-conjugated goat
anti-mouse: horseradish peroxidase(HRP)-conjugated
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fig 1. Differences of aortic intima-media thickness in
each group. intima-media thickness was probed as an
internal control. Bonferroni post-hoc test after ANOVA.
Values are presented as the meantSD. (Con:Control,
DC:D-galactose+Control, DM:D-galactose+MitoQ, DE:D-
galactose+Exercise, DME:D-galactose+MitoQ+Exercise)
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Fig 2. Differences of expression level of gp91 phox, p22
phox and p47 phox in each group. The data shown in the
western blot are means from five rat aorta tissue. [3-actin
was probed as an internal control. Bonferroni post-hoc test
after ANOVA. Values are presented as the mean+SD.
(Con:Control, DC:D-galactose+Control, DM:D-galactose+MitoQ,
DE:D-galactose+Exercise, DME:D-galactose+MitoQ+Exercise)
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fig 3. Differences of expression level of SOD-2 and
catalase in each group. The data shown in the western
blot are means from five rat aorta tissue. [-actin was
probed as an internal control. Bonferroni post-hoc test after
ANOVA. Values are presented as the meantSD.
(Con:Control, DC:D-galactose+Control, DM:D-galactose+MitoQ,
DE:D-galactosetExercise, DME:D-galactose+MitoQ+Exercise)
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fig 4. Differences of expression level of eNOS in each
group. The data shown in the western blot are means from
five rat aorta tissue. [-actin was probed as an internal
control. Bonferroni post-hoc test after ANOVA. Values are
presented as the mean+SD. (Con:Control, DC:D-galactose+
Control, DM:D-galactose+MitoQ, DE:D-galactosetExercise,
DME:D-galactose+MitoQ+Exercise)
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fig 5. Differences of expression level of VCAM-1 in each
group. The data shown in the western blot are means
from five rat aorta tissue. [-actin was probed as an
internal control. Bonferroni post-hoc test after ANOVA.
Values are presented as the meantSD. (Con:Control,
DC:D-galactose+Control, DM:D-galactosetMitoQ, DE:D-galactose
+Exercise, DME:D-galactose+MitoQ+Exercise)
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