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Abstract- This study aimed to evaluate the effect of 8 weeks aerobic training on serum osteocalsin as an osteoblasts 
hormone and cortisol in adult men with asthma. For this purpose, twenty four non-trained adult men with mild to moderate 
asthma were participated in study voluntarily and divided into exercise ( aerobic training, 8 weeks/3 times per week) and 
control groups by randomly. Pre and post training of serum osteocalsin and cortisol were measured of two groups. 
Student’s paired ‘t’  test was  applied  to  compare  the  pre and  post  training  values. A p-value of less than 0.05 was 
considered to be statistically significant. There were no statistically significant differences with regard to all 
anthropometrical and biochemical markers between the exercise and control groups at baseline (P > 0.05). Exercise 
training resulted in a significant increase in serum osteocalsin and decrease in cortisol (P < 0.05), but not in control group. 
Based on these data, we concluded that aerobic training can be improved Processes of bone formation in asthma patients. 
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I. INTRODUCTION 
 
Osteoporosis as off disease is the best prevalent in 
bone metabolic disease. Bone remodeling is an 
ongoing cyclical process characterized by two 
activities: bone formation by osteoblasts and bone 
resorption by osteoblasts (1). A number of local and 
systemic factors such as hyperthyroidism, 
hypercortisolism, genetic and kind of drug affect 
bone resorption such as Carboxyterminal 
Crosslinked Telopeptide of type I Collagen(CTX) 
and Hydroxyproline (Hyp) or bone formation 
markers such as osteocalsin (OC) and alkaline 
phosphates and also disturbance in plasma and/or 
serum level other biomedical markers such as 
Cortisol. Patients with asthma and chronic 
obstructive pulmonary disease are at increased risk 
for osteoporosis especially patients treated with 
corticosteroids for long period of time (2). In 
addition, men with COPD or asthma had a 2.6- and 
1.4-fold increased risk of vertebral and nonvertebral 
fractures, respectively. The findings show that men 
prescribed corticosteroids for COPD or asthma have 
the lowest BMD and a 2-fold increased risk of 
vertebral osteoporosis compared to men with no 
history of COPD or asthma. Glucocorticoids (GCs) 
are useful drugs for the treatment of various diseases; 
however, concerns have been expressed about the 
effects of high doses of inhaled corticosteroids on 
safety in relation to bone resorption and formation. 
In this area, study by Jan et al show an acute effect of 
glucocorticoids (GC) therapy on the suppression of 
osteoblasts was biochemically revealed by the finding 
of reduced serum OC and alkaline phosphates levels.  

The results suggest that early change in serum OC 
may be a useful indicator for patients at high risk of 
bone loss. An inverse relationship was found 
between the OC concentration and the duration of 
glucocorticoids therapy (3). However, in patients 
with both exogenous (i.e. due to glucocorticoids 
therapy) and endogenous cortisol excess, the body 
mineral density(BMD) decrease does not fully 
explain the high risk of fractures . Low BMD and 
high rate of bone loss have been suggested to be 
possible complications even of subclinical 
hypercortisolism regardless for gender and gonadal 
status.  
On the other hand, low BMD and vertebral fractures 
may be the initial presentation of an otherwise 
asymptomatic Cortisol excess (4). Physical activity is 
considered an important factor in attaining bone 
mass. Weight-bearing physical activity has beneficial 
effects on bone health across the age spectrum. There 
is limited study about effect exercise training on bone 
formation markers in asthma patients. Therefore, the 
main objective of this study is investigation of effect 
8 weekly aerobic exercises on serum Cortisol and 
osteocalsin as a bone formation marker in asthma 
patients. 
 
II. MATERIAL AND METHODS 
 
Twenty four adult asthma patients with mild to 
moderate of intensity aged 30 – 45 years of old that 
were in corticosteroid therapy exposure for at least 
one year ago divided into exercise and control groups 
randomly. The Study Protocol was approved by the 
Ethics Committee of Islamic Azad University, Saveh 
Branch, Iran. The experimental protocol and 
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potential risks of the study were explained to each 
subject both verbally and in writing before their 
informed consent was obtained for participation. 
Inclusion criteria to study were as existing moderate 
asthma for at least 3 years. Subjects of two groups 
were reported to be non-smokers and non-athletes. 
Patients with known history of acute or chronic 
respiratory infections which may interfere with lung 
function tests, neuromuscular disease, 
cardiopulmonary disease and those who had 
undergone chest surgery or other major operations 
were excluded. None of the participants had ongoing 
cardiovascular disease, infections, renal diseases, 
hepatic disorders, use of alcohol. Baseline Serum 
Cortisol and osteocalsin concentration measured in 
blood sampling after 10-12 hours of fasting 
overnight (8-9 am o'clock). Then, the experimental 
group participates in an aerobic exercise program for 
2 months (3 times weekly) at intensity according to 
60 - 80 % of maximal heart. The exercise intensity in 
first sessions is in intensity minimum of above 
mentioned range and gradually increases in next 
sessions. Exercise intensity and heart rate monitor by 
polar telemetry in each session. Aerobic exercise 
include warm up, stretching, speed walking, running 
and other weight-bearing physical activity. The 
control group don’t exercise training in this 2 
months program. Finally, two days after latest 
session, blood sample collects following overnight 
fast of (10-12 h) of all participants for investigation 
effect aerobic exercise program on osteocalsin and 
Cortisol.  
 
III. STATISTICAL METHODS 
 
All analyses in the statistical evaluation were carried 
out with SPSS-13.0 software. Normal distribution of 
data was analyzed by the Kolmogorov-Smirnov 
normality test. At baseline, comparisons of 
parameters between the two groups were made by 
independent t test. Student’s t-tests for paired 
samples were performed to determine whether there 
was signigcant within-group changes in the 
outcomes. The differences between the groups were 
considered to be significant at a p-value of ≤ 0.05. 

 
Figure 1: The pattern of serum Osteocalsin concentration 

before and after of exercise training 
Results: The T test finding show that the baseline 

osteocalsin and cortisol are equal in two groups 
before exercise program and aerobic exercise 
program led to increase significantly in osteocalsin 
in experimental group(figure 2, P<0.05). In addition, 
exercise program led to decrease in serum cortisol 
concentration in experimental group (figure 1, 
P<0.05). 
 

 
Figure 2:  The pattern of serum Cortisol concentration before 

and after of exercise training 
 
Discussion and conclusion: osteoporosis is skeletal 
organ diseases that accompany with decrease in bone 
tissue and increase bone fracture. Our results showed 
that aerobic exercise program led to increase serum 
osteocalsin as a bone formation marker and decrease 
in serum cortisol concentration. The studies suggest 
that 30–50% of all pulmonary disease patients have 
osteoporosis at the spine or femoral neck (4). The 
prevalence of osteoporosis and the risk of fractures 
increase with worsening airflow obstruction. An 
inverse relationship was found between the OC 
concentration and the duration of glucocorticoid 
therapy (3).  
Glucocorticoids (GCs) are useful drugs for the 
treatment of various diseases; however, concerns 
have been expressed about the effects of high doses 
of inhaled corticosteroids on safety in relation to 
bone resorption and formation. Increase in serum 
cortisol is accompanied with bone fracture risk in 
asthma patients with corticosteroid therapy (5). In 
addition, Physical activity is considered an important 
factor in attaining bone mass. Weight-bearing 
physical activity has beneficial effects on bone health 
across the age spectrum. However, the mechanisms 
by which exercise affects bone metabolism are not 
completely understood. Another study showed that 4 
months strength exercise regardless no change in 
bone mineral density led to increase significantly 
bone formation markers and decrease in bone 
resorption markers (6). In contrast, one study showed 
that a session resistance exercise doesn't affect 
plasma OC (7). Also, the Henning finding on young 
male showed that After 4 weeks of aerobic training, 
serum OC were significantly reduced (8). 
Researchers suggest that the impact of physical 
activity on bone turnover may depend on the kind of 
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exercise performed. 
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