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Effects of Acute Aerobic Exercise on Circulating Adiponectin
and Inflammatory Makers in Obese Middle-Aged Women

Kang-Il Lim", Min-Hwa Suk?, Yun-A Shin

1Yeungnam University School of Kinesiology, Gyeongsan, 2Depar’tment of Exercise Prescription, College of

Sports Science, Dankook University, Cheonan, Korea

Background: Exercise intensity may induce changes in inflammatory markers and adipocytokines. However, it
is not clear whether acute exercise-induced change to adiponenctin is associated with inflammatory markers
and other adipocytokines in obese middle-aged individuals. The aim of this study was to investigate the effects
of acute aerobic exercise on circulating adipocytokines and inflammatory markers in obese middle-aged women.
MMethods: Using a crossover design, 10 obese middle-aged women (aged 48.4+5.1 years; body mass index
29.6+2.9 kg/m?) exercised on the treadmiill at different durations and velocities at 60% and 80% maximum oxy-
gen consumption (VOzmax) in order to equalize energy expenditure (400 kcal). Blood samples were drawn to
measure glucose, insulin, fibrinogen, high-sensitive C-reactive protein, leptin, tumor necrosis factor-a (TNF-a),

and adiponectin concentrations.

Results: Glucose, fibrinogen, and hsCRP increased significantly (P<0.05) after exercise whereas homeostasis
model assessment-insulin resistance decreased significantly (P<0.05). Adiponectin, leptin, and TNF-a levels
did not change significantly at immediate postexercise, and there were also no significant time x intensity in-
teractions for all variables. The percentage change in adiponectin concentration from baseline to the end of
exercise correlated with the percentage change in leptin concentration (r=-0.642, P<0.05) with 60% VO,max

exercise.

Conclusions: Our results indicated that, in obese middle-aged women, neither 60% nor 80% VO.max exercise
alters adiponectin concentration, in spite of the changes to insulin resistance and inflammatory markers. However,
after acute moderate exercise, adiponectin concentration may be associated with the change in leptin levels.
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Table 1. General characteristics of subjects®

Variable Subject (n=10) Range
Age, yr 48.40+5.08 42-56
Height, cm 157.87+5.05 151.0-165.2
Weight, kg 73.70£6.93 65.1-86.8
BMI, kg/m’ 29.61+2.89 26.2-33.7
Body fat, % 39.03+3.68 34.8-45.1
VO,max, mL/kg/min 30.14+5.07 24.8-38.8

Abbreviations: BMI, body mass index; VO,max, maximum oxygen
consumption.
*Values are presented as mean+SD.

Table 2. Calculated total exercise time, velocity, HR, and
VO, at 60% & 80% intensity of treadmill exercise®

Variable Moderate High
VO,, mL/kg/min 18.08+3.04 24.11+4.06
HR, beat/min 127.87+9.25 148.78+14.55
Velocity, km/h 3.57+0.75 5.05+0.99
Exercise time, min 61.93+10.84 46.45+8.13

Abbreviations: VO,, oxygen consumption; HR, heart rate.
“Values are presented as mean+SD.
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Table 3. Changes in glucose, insulin and HOMA-IR before and immediately after each bout of exercise at different intensities

(moderate vs. high intensity)®

Variable Pre Post % change P

Glucose, mg/dL Moderate 96.62+10.73 100.65+11.34 4.2 0.016°
High 90.85+8.42 100.22+11.46 103

Insulin, WIU/mL Moderate 12.91£7.02 10.62+6.13 -17.7 NS
High 13.51+10.40 11.27+8.52 -16.6

HOMA-IR Moderate 3.80+4.03 2.64+0.17 -30.5 0.021°
I—Iigh 4.22+3.24 2.79+0.24 -33.9

Abbreviations: HOMA-IR, homeostasis model assessment of insulin resistance; NS, not significant.

“Values are presented as mean+SD.

PP<0.05, main effect on time calculated by repeated measured two-way analysis of variance.
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Table 4. Changes in fibrinogen and hsCRP before and immediately after each bout of exercise at different intensities

(moderate vs. high intensity)?

Variable Pre Post % change P

Fibrinogen, mg/dL Moderate 293.72+58.94 311.57+62.23 6.8 0.018"
High 312.33+49.21 351.4665.60 125

hsCRP, mg/dL Moderate 0.137+0.16 0.143+0.17 44 0.033"
High 0.130+0.12 0.1350.12 3.9

Abbreviation: hsCRP, high sensitive C-reactive protein.
*Values are presented as mean+SD.

PP<0.05, main effect on time calculated by repeated measured two-way analysis of variance.

Table 5. Changes in leptin, TNF-a, and adiponectin before and immediately after each bout of exercise at different intensities

(moderate vs. high intensity)®

Variable Pre Post % change P

Leptin, ng/mL Moderate 8.72+3.03 9.08+2.79 43 NS
High 8.49+2.83 8.85+2.68 4.2

TNF-0, pg/mL Moderate 2.33+2.32 1.90+2.22 -18.5 NS
High 1.32+1.43 1.21+1.23 83

Adiponectin, pg/mL Moderate 9224541 9.3045.61 0.7 NS
High 9.10+6.19 9.40+6.94 3.3

Abbreviations: TNF-o, tumor necrosis factoro; NS, not significant.
*Values are presented as mean+SD.
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Figure 1. Spearman correlation coefficients between the
percentage changes in insulin, hsCRP, leptin, and TNF-a
and the percentage changes in adiponectin concentration
during acute exercise at 60% and 80% VO.max.

mhsCRP Oleptin ®@TNF o
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0.8
0.6
0.4
0.2
0.0
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-0.4
0.5 L |

-0.6 a

_I_D L

Spearman correlation coefficients

60% VO;max 80%: VO, max

Abbreviations: hsCRP, high-sensitive C-reactive protein; TNF-q,
tumor necrosis factor-o; VO,max, maximum oxygen consumption.
*P<0.05, calculated by Spearman’s correlation analysis.
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