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The Effects of Different Intensity of Aerobic Exercise for Four Weeks on Cardiovascular Risk
Factors, Reactive Oxygen, and Antioxidant Enzymes in Old Mice
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Purpose: The purpose of this study was to determine the effects of different intensity of aerobic exercise for four weeks on cardiovas-
cular risk factors, reactive oxygen, and antioxidant enzymes in old mice. Methods: Eighteen male C57BL/6 mice age 18 months were
randomly classified into the control group (n=6), the moderate intensity exercise group (n=6), and the low intensity exercise group
(n=6).The training groups performed the aerobic exercise twice daily for 20 minutes, five days weekly for four weeks. Data were ana-
lyzed using descriptive statistics, analysis of variance (ANOVA), the Chi-square test, and the Tukey’s test with the SPSSWIN 21.0 pro-
gram. Results: In this study, among the risk factors of cardiovascular disease, blood sugar (BS) (p=.023) and total cholesterol (TC)
(p=.001) were significantly different between the moderate intensity exercise group and the control group. Additionally, there were
significant differences in the reactive oxygen malondialdehyde (MDA) (p=.001), the antioxidant enzymes superoxide dismutase
(SOD) (p<.001) and glutathione reductase (GR) (p=.015) between the moderate intensity exercise group and the control group.
Conclusion: This finding suggests that moderate intensity aerobic exercise promotes the activity of antioxidant enzymes and lowers
cardiovascular risk factors in older mice.
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Table 1. Exercise Protocol

A, 2%_1_21_

AHE 0°0]| 4] 8 m/min SE 2 13] 104, 5 23], 3545+ AKE 0°
ol 4] 20 m/min HE 2 13] 108, 5 23] SFAHhE A E-5
2 15259, 19 28], 19] 10+, & 457 B =T 252 AR 1Y

Ale B =ollA A= 0°°ﬂ/‘1 4m/min £ 2 1 18], 19] 102

EOF Q= A L, 2945 = AHALE 0°0)| A] 4 m/min SE 2 1 23],
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|| 4] 4527 A5 F A THFigure 1).
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s Slope Speed Duration Time spent running Exercise interval Exercise frequency
0 (m/min) (day) (min) (time/day) (day/week)
Moderate 0 8 1 10 2 5
0 8 2-14 20 2 5
0 20 15-28 20 2 5
Low 0 4 1 10 2 5
0 4 2-28 20 2 5
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Experimental animals (n=18)

Laboratory adaptation
- Duration: 7 day, - Environment: temperature (21 + 1°C), humidity (55 +5%)

Experimental group Control group
(n=12) (n=6)
Moderate intensity exercise group Low intensity exercise group
(n=6) (n=6)
Pre test Pre test Pre test
Weight Weight Weight
Moderate intensity exercise Low intensity exercise
- 1stday: 8 m/min 10 minutes - 1stday: 4 m/min 10 minutes
- 2nd day-2 week: 8 m/min, - 2nd day-2 week: 4 m/min,
10 minutes, twice daily, five days 10 minutes, twice daily, five days
weekly for four weeks weekly for four weeks
- 3-4 week: 20 m/min, 10 minutes, - 3-4 week: 4 m/min, 10 minutes,
twice daily, five days weekly for twice daily, five days weekly for
four weeks four weeks
Post test Post test Post test
-Weight -Weight -Weight
- Amount of food intake - Amount of food intake - Amount of food intake
- Cardiovascular risk factors - Cardiovascular risk factors - Cardiovascular risk factors
- Reactive oxygen - Reactive oxygen - Reactive oxygen
- Antioxidant enzymes - Antioxidant enzymes - Antioxidant enzymes
Figure 1. Research procedure.
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Aol A BSE S5 193.83+12.89 mg/dL, A7 =S
184.86 +13.39 mg/dL, T2+ 16315+ 19.69 mg/dL=Z A -7Hof|
A e & F23t 2fo7F QIATHF=5.09, p=.025). Al +e] Zfo]
57| $18f Tukey W & & AR S-S AAIRE Ak 574
& R 013 Afo]7E AAATH p = 023). TC= 752
765+ 11.97 mg/dL, A7 =85 95.26+13.37 mg/dL, ThZ<t
76.12+51.81 mg/dLZE A] 7-7to] 25t 2}o]7} QIATHF =14.42,
p=001). 7= E - 2w AR S = FofRE Zfo|7} 9
RUAL(p=.010), A7 E=EF S R} 5AH S 2 23t 2fo]
F AT p=.001). TG S =S5 166.66+34.13 mg/dL, A7
T8 18841+ 2625 mg/dL, T 203,92+ 54.66 mg/dLE A| -

off Mo L o off !
Moot e = 1o Ho

—_

N

Zboll §ol3t 2fo]7} IAITHF=109, p=369) FERE F74 w252
Table 2. Homogeneity Verification of General Characteristics (N=18)
Moderate intensity group (n=6)  Low intensity group (n=6) Control group (n=6)
Variables F p
n (%) or Mean +SD
Gender (male) 6(100.0) 6(100.0) 6 (100.0)
Month (m) 18.00 18.00 18.00
Weight (g) 5142+557 46.90+6.60 4798+4.88 083 459
SD =Standard deviation.
Table 3. Comparisons of Cardiovascular Risk Factors, Reactive Oxygen, and Antioxidant Enzymes according to Exercise Intensities (N=18)
Moderate intensity  Low intensity group Control group
Variable group (N=6) (n=6) (n=6) E b Tukey
Mean+SD
Cardiovascular risk factor ~ BS (mg/dL) 193.83+12.89° 184.86+133%° 163.15+19.69° 5.09 025 a>c
TC (mg/dL) 5765+1197° 95.26+1337° 176.12+51.81° 1442 001 a<cgb<c
TG (mg/dL) 166.66+34.13 18841+26.25 203.92+54.66 1.09 369
FER (%) -10.74£5.94 -9.12+6.52 -332£8.11 1.59 244
Reactive oxygen MDA (nmol/mL) 604.97 +35.88° 32831+61.10° 32148+7191° 3849 <.001 a>ca>b
Antioxidant enzymes SOD (U/mL) 77.35+149° 54.86+4.40 50.23+2.68° 109.46 <.001 a>c
GPX (nmol/min/mL) 1768+ 5.50° 11.36+£2.60 9.60+ 254 6.22 014 a>c
GR (nmol/min/mL) 0.0090 0.0076 0.0072 211 164

BS =blood sugar; FER=food efficiency ratio; GPX = glutathione peroxidase; GR= glutathione reductase; MDA = malondialdehyde; SD = Standard deviation; SOD =

superoxide dismutase; TC=total cholesterol; TG =triglyceride.
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1074 +5.94%, AZFELE - -9.12+652%, TR -332+8.11%2 A
T 7boll 9013t 2po] 7} GIQITHE=1.59 p=244)(Table 2).
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mL, A7 =%k 54.86+ 440 U/mL, T &+ 50.23+2.68 UmLO 2
A @7k EAR 2§25t 2Hol7h ARATHE = 10946, p< 00D, 5

HEL TS PR 947 ZHol7t Uek(p<.001). 72 o]
[e)

A GPX B EE 27} e 2241 17,68+ 5.50 nmol/min/mL, A7 %
-3t 11.36+2.60 nmol/min/mL, T2 9.60 +2.54 nmol/min/mL
O 2 A bl frogt Ako|7t AKUTHE=6.22, p=.014). T7= &
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0|7} QIQITHE =211, p= 164)(Table 3).
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