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Effect of Exercise Type and Intensity on Insulin Resistance and
Cardiovascular Disease Risk Factors
in Obese Middle Aged Women

Dae-Hee Lee, Du-Hwan Oh, Seok-Am Zhang, Jang-Kyu Lee’
Dept. of Kinesiology & Medical Science, Graduate School, Dankook University
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Abstract This study examined the effects of exercise intensity and type on insulin resistance, cardiovascular disease
risk factors, and exercise time. Obese thirty-two subjects (>body fat 30%) were randomly assigned one of four
experimental groups: VO2 max 50% aerobic exercise group (MAE, n=8), VO2 max 80% aerobic exercise group
(VAE, n=8), VO2 max 50% + resistance exercise group (MARE, n=8), and VO2 max 80% + resistance exercise
group (VARE, n=8). Body fat significantly decreased in all groups and insulin resistance decreased significantly in
MARE and VARE (p<.05 & p<.01) after exercise. CRP and IL-6 were slightly reduced after exercise, although these
did not reach statistical significance, whereas the IL-6 level of the VAE group decreased significantly (p<.05). TNF-a
significantly decreased in the MAE group (p<.05) but significantly increased in the VARE group after exercise
(p<.05). For exercise time, higher intensity exercise groups were significantly less than the lower intensity exercise
groups (p<.001). These results suggest that body fat is affected by all kinds of exercise intensity and type while CRP
is not. Insulin resistance and TNF-a were affected by exercise type, whereas I1L-6, TNF-a, and exercise time were
affected by exercise intensity.
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Table 1. The characteristics of subjects 2.2.3 el&2IXqEy
Age Height Weight Body edAEgy F42 dF Glucosed} Insulin®]

ooy (cm) (ke) fat(%) 1o olfsel

2 =23 HOMA-IRS] FAl-8 o]&3l¥omr17
MAE 48.63 160.90 64.58 3523 = stk o A= olgsklemT),
(n=8) +1.69 .73 +4.84 +1.04 Glucose?] &%=+ Enzymatic Kinetic Assay(Hexokinase)
VAE 4538 160.89 64.95 3523 _ }

= olaste] BAIE 1&e Ers EIREE ey
(n=8) 275 £0.77 +3.84 £1.53 S olgste] wAsIelt. &Y FE= ECLIA e
MARE 4225 159.65 65.00 34.98 2 BAgg o AlE AL thew 7t
(n=8) 917 +1.88 +3.58 +1.20
VARE 43.00 163.18 68.63 3523
(n=8) 241 +1.46 +3.83 +1.50

Values are Means + SED. MAE, moderate aerobic exercise group;
VAE, vigorous acrobic exercise group; MARE, moderate aerobic
and resistance exercise; VARE, vigorous aerobic and resistance
exercise.
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Table 2. Analysis of blood

analyzer reagent method
Microplate o
Hi
L6 Reader Quam}“{": (Ez 0 Uman - ppIsA
(USA)
Microplate L
TNF-a Reader Q“a?;glz TS Si;‘ma“ ELISA
(USA)
Modular Immuno-
H
CRP Analytics (geerr)nans) turbidimetric
(Germany) Y Assay
IL-6, Interleukin 6; TNF-a, Tumor necrosis factor-a; CRP,

C-reactive protein.
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HOMA-IR =

[fasting insulin x fasting plasma glucose] / 22.5
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VO2max(ml/min/kg)=132.853-(0.1692xbody mass in kg)
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Table 3. Exercise program

Exercise type Exercise program Expenditure calorie
Warming up stretching(15min)
MAE(n=8) treadmill - VO,max 50% aerobic : 400kcal
VAE(n=8) treadmill - VO,max 80% aerobic : 400kcal
treadmill - VO,max 50% + TRX :
MARE(n=8) TRX_progrgm - push L-lp, sta_nding row,A ae_robic : 200kcal
kneeling triceps extension, biceps curl, jump squat, resistance : 200kcal

Main E i
am bxereise lunge, leg curl, ab slide, revers lying knee pull

treadmill - VO,max 80% + TRX :

TRX program - push up, standing row, aerobic : 200kcal
VARE(n=8) . . . . . .
kneeling triceps extension, biceps curl, jump squat, resistance : 200kcal
lunge, leg curl, ab slide, revers lying knee pull
Cool down stretching(15min)

TRX, Totally body resistance exercise.

Table 4. The change of body fat

Owk 4wk 8wk group time group X time
MAE 35.23+1.04 32.78+1.44 30.29+1.66*
VAE 34.43+1.53 31.13+1.81 29.05+1.70%**
.803 .000 987
MARE 34.98+1.20 32.78+1.40 28.73+1.68**
VARE 35.23+1.50 32.35+1.78 28.15+1.72%*

Values are Means = SED. significantly different between Owk vs. 8wk *at p<.05 and **at p<.0l. MAE, moderate aerobic exercise group;
VAE, vigorous aerobic exercise group; MARE, moderate aerobic and resistance exercise; VARE, vigorous aerobic and resistance exercise.

Table 5. The change of insulin resistance

Owk 4wk 8wk group time group X time
MAE 20.34+4.66 13.30+3.63 18.66+4.40
VAE 16.11+1.75 12.18+1.95 16.39+4.10 303 000 041
MARE 30.16x3.76 T 14.5243.18* 15.94+3.36* ’ ’ ’
VARE 30.38+4.73F 9.28+1.70%* 9.80+2.57**

Values are Means + SED. significantly different from Owk at *p<.05 and **at p<.01, Tsignificantly different from VAE at p<.05.
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VARE(p=.008)3¥te] MAREZHHT} #9517 @

Ao UEPT<Table 7>.

3.3.2 TNF—a (Tumor necrosis factor—a)

TNF-a2] ¥3}i= <Table 8>ol|lA Hi= vle} Zo] Ak
I A7) 2ke] e AR E e UER ] ggtor 81t
9] &5 ¥, MAE Heoll A 05(p=.038)2} 45(p=.045)
ANA B} FosiAl fAaE Ao depdrh ey
VARE FoelAe 0575 855 (p=.032)14 f2]sH]

Table 6. The change of CRP

7k Zloz bl =8 VAE 3de] TNF-a 5=
T 47olA] WA Al JeEnt frolahAl Al ek e
(MAE=.047; MARE=011; VARE=.027), 8F°l|A%=
MAE(p=.027)9+ MARE(p=.032) ARt} folsA =
& Ao vEkith

r OIN

<Table 9>l Hi=nle} Zo] F
£ gake gloley RE A7)
ol VAE @5}1} VARE 3¢k MAE 3 th(p=.000)7}
MARE e p=000)5T} $-5A7k0] frolaH7] #e A
o2 Yehgtt 2y Al7]olA = {23 AolE Hol

A Tk

Owk 4wk 8wk group time group X time
MAE 0.64+0.30 0.76+0.44 0.60+2.15
VAE 0.71+0.25 0.66+0.16 0.90+0.24
MARE 0.84+0.18 0.50+0.09 0.49+0.08 086 778 830
VARE 0.43+0.07 0.35+0.07 0.25+0.0411

Values are Means + SED. TT

Table 7. The change of IL-6

significantly different from VAE at p<.01.

Owk 4wk 8wk group time group X time
MAE 1.15+0.27 0.85+0.19 0.67+0.14
VAE 1.57+0.38 0.84+0.15* 0.74+0.09* 003 004 438
MARE 2.46+0.65 1.02+0.24 1.30+0.56 ' ' '
VARE 0.76:0.24T1 0.56+0.11 0.57+0.07
Values are Means = SED. *significantly different from Owk at p<.05, T significantly different from MARE at p<.01.
Table 8. The change of TNF-a
Owk 4wk 8wk group time group X time
MAE 1.10+0.07* 1.09+0.13* T 0.75+0.13 T
VAE 1.58+0.71 2.01+0.60 1.64+0.46 002 77 429
MARE 0.94+0.07 0.79+0.11F 0.78+0.05T ' ' '
VARE 0.60::0.05* 0.98+0.11F 1.11+0.25

Values are Means + SED. *significantly different from 8wk at p<.05, Tsignificantly different from VAE at p<.05.

Table 9. The change of exercise time

Owk 4wk 8wk group time group X time
MAE 45.75+1.94 49.72+1.50 48.00+1.83
VAE 30.75+1.771 T 30.75+1.7711 33.75+1.94 11T 000 311 299
MARE 48.83+2.65 50.25+2.47 50.55+1.55 ' ’ '
VARE 31.50+1.50 11 32.25+1.58 11 32.25+1.58 T

Values are Means = SED. TT1

significantly different from MAE and MARE at p<.001.
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