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Abstract 

To investigate serum adiponectin response to acute cycling exercise and to determine the relationship between Changes 

in its levels with changes in respiratory function by exercise test. Venous blood samples and spirometry test were 

performed before and after a single bout l erogometer cycling exercise in order to measuring serum adiponectin, FEV1 

and FVC in ninety middle-aged men (35. ±6 years mean ± standard deviation) with moderate asthma diagnosis that 

participated in this study by accessible sampling. Pre- to post training changes were determined by two-tailed t tests. The 

bivariate associations between changes in adiponectin concentrations with respiratory function were examined with the 

Pearson rank correlation analysis. Serum adiponectin was significantly increased in response to cycling exercise when 

compared with pretest (P < 0.05). FEV1 and FVC were also increased following by exercise test. After exercise test, serum 

adiponectin was positively correlated with FEVI (r= 0.83, p=0.000). These data suggest that exercise even for one session 

may be decrease systemic inflammation.  
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Introduction 

Asthma is a syndrome characterized by intermittent 

narrowing of the small airways of the lung (Settin et 

al., 2008). This is a chronic inflammatory disease 

with pathological changes that occur in the lung such 

as airway eosinophilia, mucus metaplasia and mucus 

hypersecretion (Neveu et al., 2010). In these patients, 

the inflammatory process is orchestrated and 

regulated by a complex network of mutually 

interacting cytokines and growth factors, secreted not 

only by a range of inflammatory cells but also from 

structural tissue components, including epithelial 

cells, fibroblasts and smooth muscle cells (Settin et 

al., 2008).  

 

It has been demonstrated that asthma is associated 

with disturbance in secretion of some inflammation 

such as IL-4, IL-5 and IL-13, IL-6 (Georas et al., 

2005; Cromwell et al., 1999; King et al., 1998; Deetz 

et al., 1997) and anti-inflammation cytokine of 

adipose tissue or the other tissue. It has been 

suggested that that adiposity is associated with 

chronic low-grade systemic inflammation (Takahashi 

et al., 2003). This inflammatory state is related to 

adipokines proteins mainly produced by adipocytes 

which may be pro-inflammatory (such as leptin) or 

anti-inflammatory (such as adiponectin) (Sood et al., 

2008). It has been demonstrated that low serum 

concentrations of adiponectin in some human 

population may also contribute to the propensity 

towards asthma (Shorea et al., 2006). It was reported 

that adiponectin receptors are expressed in cultured 

human airway smooth cells (Shoreb et al., 2006). On 

the other hand, recent evidence has shown that a 

decline in serum adiponectin concentration may 

contribute to the increased airway smooth muscle 

mass seen with remodeling in chronic asthma (Shorec 

et al., 2006). It seems that low adiponectin in this 

patients is associated with high proliferation of airway 

smooth muscle.  

 

Review of research evidence shows that exercise 

training increase serum adiponectin in healthy or 

disease population (Varady et al., 2009; Huang et al., 

2007; Tang et al., 2005). Additionally some recent 

study showed increased serum adiponectin in 

response to acute exercise (Kraemer et al., 2003). But 

adiponectin response to acute exercise in asthma 

patients has not drawn much attention. Therefore, the 

primary aim was to determine whether serum 

concentrations of adiponectin increase following an 

acute cycling in asthma. The secondary aim was to 

determine whether decrease in serum concentrations 

is associated with respiratory functional in these 

patients. 

 

Material and methods 

Subjects 

Ninety middle-aged men (36 ± 5 years mean ± 

standard deviation) with asthma diagnosis 

(Fev1/FVC: 70 ± 3) participated in the study by 

accessible sampling. Intensity Illness Asthma severity 

was determined by specialist physicians measuring 

spirometry indices (Minispire model, Made in Italy). 

Demographic characteristics, lifestyle habits (e.g. 

cigarette smoking), physical activity, and medical 

history were collected by self-report. 

 

Inclusion or Exclusion criteria 

Inclusion criteria to study for asthma group were as 

existing asthma for at least 3 years. All subjects with 

asthma had moderate disease (intermittent or 

moderate persistent in severity). All subjects were 

non-smokers and had not participated in regular 

exercise/diet programs for the preceding 6 months. 

Participants were non-athletes, non-smokers and 

non-alcoholics. Participants had no evidence of 

coronary artery disease; tobacco use; participation in 

exercise/diet programs; or use of systemic steroids, 

diabetes treatments, ß-blockers, or thiazides. Subjects 

with a history or clinical evidence of recent 

myocardial infarction, congestive heart failure, active 

liver or kidney disease, growth hormone deficiency or 
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excess, neuroendocrine tumor, anemia were excluded. 

Subjects were asked to refrain from tea, coffee, 

chocolates and caffeinated soft-drinks on 4 hours 

before Spirometry. Informed consent was obtained 

from each subject after full explanation of the 

purpose, nature and risk of all procedures used. 

 

Measurements and protocol 

The measurements for weight, height, abdominal and 

hip circumference and blood pressure were first 

performed. The weight and height of the participants 

were measured in the morning, in fasting condition, 

standing when the participant had thin clothes on and 

was wearing no shoes. Body mass index (BMI) was 

calculated using weight divided by squared height. 

Then, all participants were completed a single bout 

cycling exercise (Mullis et al., 1999) on cycle 

erogometer (Tunturi, made in Finland), and 

underwent a blood sampling and spirometry test 

before and after exercise. Spirometry tests were 

completed immediately before and repeated 30 Min 

after cycling test. Subjects were asked to refrain from 

tea, coffee, chocolates and caffeinated soft-drinks on 3 

hours before Spirometry. The subjects were advised to 

avoid any physical activity or exercise 48 hours before 

the exercise test. Subjects were instructed to take 

maximum inspiration and blow into the pre-vent 

pneumotach as rapidly, forcefully and completely as 

possible for a minimum of 6 seconds, followed by full 

and rapid inspiration to complete the flow volume 

loop. The best of the three trials was considered for 

data analysis. Calibration of spirometer and all testing 

protocols were performed as outlined in the 

instruction manual of the spirometer. Pre and post 

training blood samples were taken in order to 

measuring serum adiponectin. Serums were 

immediately separated and stored at -80° until the 

assays were performed. Serum adiponectin was 

determined by ELISA method, using a Biovendor- 

Laboratorial kit made by Biovendor Company, 

Czech. The Intra- assay coefficient of variation and 

sensitivity of the method were 3.9% and 5-50 µg/mL, 

respectively. 

 

Statistical analysis 

Statistical analyses of data were performed using the 

SPSS software version 15.0. For the descriptive 

statistics after having checked the normality of the 

variables using the Kolmogorov-Smirnov test. Pre- to 

post training changes were determined by two-tailed t 

tests. The bivariate associations between changes in 

adiponectin concentrations with respiratory function 

were examined with the Pearson rank correlation 

analysis. P value of less than 0.05 was regarded as 

indicative of a signigcant difference. 

 

Results 

In this study, we evaluate serum adiponectin in 

response to acute exercise on stationary cycling in a 

group of men with moderate asthma. Subjects have 

body weight (91 ± 10 kg), body mass index (30 ± 4.11 

kg/m2), height (174 ± 8 cm) and abdominal 

circumference (99 ± 11 cm). Data were expressed as 

individual values or the mean ± SD. Compared to pre-

training, the serum adiponectin levels increased 

significantly (P<0.01) after acute cycling exercise 

studied patients (5.53 ± 1.2 vs. 6.98 ± 1.9 µg/ml, Fig 

1). Increased serum adiponectin by acute exercise test 

suggest exercise training even for one session can lead 

to improve systemic inflammation in these patients. 

 

Cycling exercise test also resulted in significant 

increase in FEVI (74 ± 6 vs. 83 ± 9 %, p = 0.005), FVC 

(86 ± 9 vs. 97 ± 11 %, 0.018), but FEVI/FVC (70 ± 3 

vs. 74 ± 6, p = 0.190) did not significant change by 

exercise test. These data suggest that cycling exercise 

was associated with improve in respiratory function. 

Increased serum adiponectin after exercise test was 

most strongly related to improved FEV1 in studied 

patients (p = 0.000, r = 0.83, Fig 2). 
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Fig 2. The correlation pattern between serum 

adiponectin and FEV1 in studied patients. This 

illustration indicates increased serum adiponectin 

after exercise test is most strongly related to improved 

FEV1 in studied patients. 

 

Discussion 

In present study, we observed increased serum 

adiponectin by single bout short-time cycling exercise 

in middle-aged adult men with moderate asthma. 

Adiponectin (ACRP30/AdipoQ) is a 30 kDa protein 

specifically expressed in adipocytes, plasma levels of 

which negatively correlate with adiposity, insulin 

resistance, coronary artery disease and dyslipidemia 

in both mice and humans (Kershaw et al., 2004; 

Havel et al., 2004; Shimada et al., 2004). This anti-

inflammatory cytokine is thought to directly affect a 

wide variety of target cells, including hepatocytes, 

myocytes, endothelial cells, macrophages and smooth 

muscle cells; AMPK has been identified as a key 

intracellular mediator of adiponectin function 

(Shimada et al., 2004; Nawrocki et al., 2004). 

 

No control group (healthy group) is one of the 

limitations of this study. But, some previous studies 

reported serum adiponectin in asthma patients is 

lower than healthy subjects (Sood et al., 2008). In this 

area, a recent study has demonstrated that serum 

adiponectin is reduced during pulmonary allergic 

reactions and that adiponectin attenuates allergic 

airway inflammation and airway hyperresponsiveness 

in mice (Shorea et al., 2006). It is also reported that 

high serum adiponectin concentration may protect 

against current asthma (Sood et al., 2008). 

Adiponectin response to different exercise training in 

asthma patients has received limited attention. But 

review of research evidence on other healthy and 

diseases populations show that adiponectin responses 

and adaptations differ in acute and chronic exercises. 

It is reported that serum adiponectin level was not 

modified during short term exercise, but physical 

training increased it in 38% of randomized controlled 

trials (Impson et al., 2008).  

 

In a recent study, adiponectin concentration was 

measured prior to exercise, immediately after as well 

as 24 and 48 h after exercise. Authors noted that there 

were no significant changes in adiponectin across 

time. The results of mentioned study indicated that a 

submaximal aerobic exercise did not result in 

significant changes in adiponectin up to 48 h post-

exercise in overweight subjects (Jamurtas et al., 

2006). In a recent study, the plasma adiponectin 

response to a maximal 6000 m rowing erogometer 

test was unchanged immediately after exercise when 

uncorrected for plasma volume changes but was 
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decreased when adjusted for plasma volume changes. 

Adiponectin concentrations rose significantly above 

the pre-exercise value after 30 min of recovery (in 

both uncorrected and corrected for plasma volume 

expressions) (Jurimae et al., 2005). In this area, 

authors suggested that 30 min of heavy continuous 

running does not stimulate an increase in the 

production and the release of adiponectin, and that 

the small increases in adiponectin concentrations 

resulting from the exercise may be attributed to 

normal plasma volume shifts (Kraemer et al., 2003). 

It is likely, increased serum adiponectin in our study 

follow of this pattern.  

 

In Our study, cycling exercise were also increases 

functional respiratory such as FEV1 and FVC in 

studied patients. Additionally, a positive significant 

correlation was observed between serum adiponectin 

and FEV1 after cycling exercise in present study. 

These finding support this hypothesis that low 

systemic inflammation is associated with improve in 

respiratory functional.  

 

Recently, a protective role for adiponectin in 

cardiomyopathy was demonstrated: adiponectin 

deletion enhances cardiac hypertrophy, whereas 

overexpression attenuates it (Shibata et al., 2004). 

Adiponectin also demonstrates anti-inflammatory 

effects and down-regulation of vascular smooth 

muscle cell proliferation (Ouchi et al., 2003). The 

activity of adiponectin is mediated by at least 2 cell 

membrane receptors (AdipoR1 and AdipoR2) (Shin et 

al., 2008). This is likely, decreased adiponectin or its 

receptors in airway are associated with high airway 

resistance. 

 

Hyperplasia and hypertrophy of airway smooth 

muscle (ASM) are characteristic features of airway 

remodeling in asthma (Shin et al., 2008). Although 

ASM cells expressed adiponectin receptors, they did 

not secrete adiponectin. It is, therefore, possible that 

adiponectin plays a role through its receptors. (Shin et 

al., 2008). Although adiponectin did not suppress the 

proliferation of ASM cells, it appeared to act on 

adiponectin receptors and cause anti-allergic 

reactions (Shin et al., 2008). It was reported that 

adiponectin attenuated allergen-induced airway 

inflammation and hyperresponsiveness in mice 

(Shorea et al., 2006; Shore et al., 2005). 

 

Although most studies have pointed to the fact that 

short-term exercise is not associated with decreased 

body weight or reduced body fat levels or those sports 

activities that do not changes energy expenditure do 

not change the inflammatory or anti-inflammatory 

cytokine levels, the present study showed that one 

session exercise for short-time significantly increased 

serum adiponectin concentration in patients with 

asthma. In confirmation of some previous studies, 

increased levels of adiponectin in the present study 

may be attributed to changes in plasma volume. But it 

does not seem that 15 minutes of sub-maximal biking 

exercise in this study to have resulted in marked 

changes in plasma levels. Hence, increased serum 

adiponectin in the present study can be attributed to 

other factors such as intensity of exercise or 

methodology and the initial levels of serum 

adiponectin concentrations. 

 

It is likely that exercise, even for short-time, reduces 

the concentration of inflammatory cytokines or 

systemic inflammation in people with some kind of 

disorder of these cytokines not in healthy or athlete 

individuals who have normal concentrations of these 

cytokines. On the other hand, the simultaneous 

increase of adiponectin and FEV1 in response to 

cycling exercise in this study indicates that reduced 

inflammatory responses due to exercise is associated 

with increased respiratory function in patients with 

asthma. Although longitudinal studies have shown 

that increased adiponectin levels are associated with 

reduced proliferation of smooth muscle in blood 

vessels and respiratory pathways. But increased 

serum adiponectin levels in our study do not seem to 
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have affected the proliferation of these cells, because 

adiponectin response to one session exercise seems to 

be acute. But the significant correlations between 

increased adiponectin levels and FEV1 in this study 

somehow support the possible role of adiponectin in 

respiratory responses even after one session exercise. 

Increased levels of adiponectin as an anti-

inflammatory cytokines may have directly or 

indirectly affected respiratory function, because some 

studies have suggested that adiponectin affects 

inflammation of the respiratory airway caused by 

certain allergens. In addition, the findings of a recent 

study showed that treatment with adiponectin by 

long-term injection of adiponectin to asthma patients 

would lead to reduced allergic response in these 

patients’ respiratory airway (Shorea et al., 2006). 

 

Acknowledgements: The authors of this paper 

wish to acknowledge all asthma patients participated 

in this study. 

 

References 

Cromwell O, Hamid Q, Corrigan CJ, Barkans 

J, Meng Q, Collins PD. 1992. Expression and 

generation of interleukin-8, IL-6 and 

granulocytemacrophage colony-stimulating factor by 

bronchial epithelial cells and enhancement by IL-1 

beta and tumour necrosis factor-alpha. Immunology 

77(3), 330-337. 

 

Deetz DC, Jagielo PJ, Quinn TJ, Thorne PS, 

Bleuer SA, Schwartz DA. 1997. The kinetics of 

grain dust–induced inflammation of the lower 

respiratory tract. Am J Respir Crit Care Med 155, 

254-259. 

 

Georas SN, Guo J, De Fanis U, Casolaro V. 

2005. T-helper cell type-2 regulation in allergic 

disease. Eur Respir J  26(6), 1119-1137. 

 

Havel PJ. 2004. Update on adipocyte hormones. 

Regulation of energy balance and carbohydrate/lipid 

metabolism. Diabetes 53, 143-151. 

 

Huang H, Iida KT, Sone H, Ajisaka R. 2005. 

The regulation of adiponectin receptors expression by 

acute exercise in mice. Exp Clin Endocrinol Diabetes 

115(7), 417-22. 

 

Impson KA, Fiatarone MA. 2008. Effects of 

exercise on adiponectin: a systematic review. Obesity  

16(2), 241–56. 

 

Jamurtas AZ, Theocharis V, Koukoulis G. 

2006. The effects of acute exercise on serum 

adiponectin and resistin levels and their relation to 

insulin sensitivity in overweight males. Eur J Appl 

Physiol 97, 122–6. 

 

Ju¨rima¨e J, Purge P, Ju¨rima¨e T. 2005. 

Adiponectin is altered after maximal exercise in highly 

trained male rowers. Eur J Appl Physiol 93, 502–5. 

 

Kershaw EE, Flier JS. 2004. Adipose tissueas an 

endocrine organ. J Clin Endocrinol Metab 89, 2548-

2556. 

 

King C, Brennan S, Thompson PJ, Stewart GA. 

1998. Dust mite proteolytic allergens induce cytokine 

release from cultured airway epithelium. J Immunol 

161(7), 3645-3651. 

 

Kraemer RR, Aboudehen KS, Carruth AK. 

2003. Adiponectin responses to continuous and 

progressively intense intermittent exercise. Med Sci 

Sports Exerc 35, 1320–5. 

 

Mullis R, Campbell IT, Wearden AJ, Morriss 

RK, Pearson DJ. 1999. Prediction of peak oxygen 

uptake in chronic fatigue syndrome. British Journal of 

Sports Medicine 33(5), 352-6. 

 



106 | Mojtaba et al. 

Nawrocki AR, Scherer PE. 2004. The delicate 

balance between fat and muscle: adipokines in 

metabolic disease andmusculoskeletal inflammation. 

Curr Opin Pharmacol 4, 281-289. 

 

Neveu WA, Allard JL, Raymond DM, Bourassa 

LM, Burns SM, Bunn JY. 2010. Elevation of IL-6 

in the allergic asthmatic airway is independent of 

inflammation but associates with loss of central 

airway function. Respir Res 11, 28. 

 

Ouchi N, Kihara S, Funahashi T, Matsuzawa Y, 

Walsh K. 2003. Obesity, adiponectin and vascular 

inflammatory disease. Curr Opin Lipidol 14, 561-6. 

 

Settin A, Zedan M, Farag M, Ezz El Regal M, 

Osman E. 2008. Gene polymorphisms of IL-6(-174) 

G/C and IL-1Ra VNTR in asthmatic children. Indian J 

Pediatr 75(10), 1019-23. 

 

Shibata R, Ouchi N, Ito M, Kihara S, Shiojima 

I, Pimentel DRl. 2004. Adiponectin-mediated 

modulation of hypertrophic signals in the heart. Nat 

Med 10, 1384-1389. 

 

Shimada K, Miyazaki T, Daida H. 2004. 

Adiponectin and atherosclerotic disease. Clin Chim 

Acta  344, 1-12. 

 

Shin JH, Kim JH, Lee WY, Shim JY. 2008. The 

Expression of Adiponectin Receptors and the Effects 

of Adiponectin and Leptin on Airway Smooth Muscle 

Cells. Yonsei Med J 49(5), 804-10. 

 

Shore SA, Fredberg JJ. 2006. Obesity, smooth 

muscle, and airway hyperresponsiveness. J Allergy 

Clin Immunol 115, 925-7. 

Shore SA, Johnston RA. 2006. Obesity and 

asthma. Pharmacol Ther 110, 83–102. 

 

Shore SA, Terry RD, Flynt L. 2006. Adiponectin 

attenuates allergen-induced airway inflammation and 

hyperresponsiveness in mice. J Allergy Clin Immunol 

118, 389–95. 

 

Shore SA. 2006. Obesity and asthma: cause for 

concern. Curr Opin Pharmacol 6, 230–6. 

 

Sood A, Cui X, Qualls C, Beckett WS, Gross 

MD, Steffes MW. 2008. Association between 

asthma and serum adiponectin concentration in 

women. Thorax 63(10), 877-82. 

 

Takahashi K, Mizuarai S, Araki H. 2003. 

Adiposity elevates plasma MCP-1 levels leading to the 

increased CD11b-positive monocytes in mice. J Biol 

Chem 278, 46654–60. 

 

Tang Z, Yuan L, Gu C, Liu Y, Zhu L. 2005. Effect 

of exercise on the expression of adiponectin mRNA 

and GLUT4 mRNA in type 2 diabetic rats. J 

Huazhong Univ Sci Technolog Med Sci. 25(2), 191-3, 

201. 

 

Varady KA, Tussing L, Bhutani, Braunschweig 

CL. 2009. Degree of weight loss required to improve 

adipokine concentrations and decrease fat cell size in 

severely obese women. Metabolism 58(8), 1096-101. 

 

 


