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Abstract: The aim of the present research was to study the effect of aerobic training on inflammatory markers
of cardiovascular disease risk in obese men. For this purpose, 24 male subjects (age 35-48) (16 obese, 8 lean)
involuntarily participated in our study. Obese men were randomly assigned to one of two groups: aerobic
training or control group. The 3  group was called lean men group. Blood samples were taken (5 cc) in fastingrd

state from all subjects. The experimental subjects received aerobic training for 13 weeks, 3 sessions per week.
The aerobic training program included continuous running (in gymnasium) with an intensity of 75-85% maximal
heart rate. Results showed that aerobic training caused a significant decrease in the serum CRP and WBC levels
of the obese men ("=0.05). In addition, they determined that in obese men at baseline state serum CRP and WBC
concentrations were significantly higher than those in lean men (P<0.05). We concluded that aerobic training
caused a decrease in the inflammatory markers and probably decreased future cardiovascular risk in obese men.
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INTRODUCTION thrombosis to form [8].WBC plays a role in the endothelial

Chronic inflammation and thrombosis play a key role relationship between elevated WBC count and the
in the outbreak and progression of atherosclerosis and in obesity degree [10, 11]. On the other hand, it was shown
the alteration of an atherosclerosis firm plaque into a that physical activity reduced coronary heart disease
transitory and potential impairment [1]. Different studies (CHD) risk [12] although the original mechanism of the
show the relationship between inflammatory markers and reduction is not totally clear.
coronary heart disease risk [2, 3]. Recent  reports  show  that  inflammatory  markers

C-reactive protein (CRP) is the marker of sub-clinical are    predictive    of    an   increase   in  CHD   incidence
inflammation. An increase in CRP results in a four to [3, 6].
fivefold increase in coronary risks [3]. There is a reverse Therefore, it is rational to suppose that if physical
relationship between CRP and sensitivity to insulin and a activity decreases CHD risk, the decrease may happen
direct relationship between CRP and type 2 diabetes risk through inflammatory prevention or reduction in some
[4]. This protein increases in obese patients [5].Another parts. The results of some researches show that there is a
inflammatory marker is elevated white blood cells (WBC) relationship between higher levels of physical activity and
count. It is a predictor of mortality resulted from physical fitness and lower levels of inflammatory markers
cardiovascular diseases irrespective of smoking and other (WBC, CRP) [13, 14]. On the other hand, few researches
traditional risks [2, 6]. Even in a natural domain, there is a have investigated the effect of regular training or aerobic
positive and independent relationship between WBC training on the resting levels of inflammatory markers
count and the mortality resulted from coronary heart (WBC, CRP) [15, 16]. Anyway, if physical activity proves
disease [6]. There is a positive and significant relationship to decrease inflammation, more researches will be required
between WBC count and the intensity of atherosclerosis to determine the mechanism of the decrease and the
carotid as well [7]. WBC in blood viscosity releases intensity and duration of the activity causing most
materials   which   cause   the   plaques   to   tear  and  the decrease of inflammation. 

dysfunction as well [9]. Different researches report the
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MATERIALS AND METHODS last training session (the end of 13  week). Maximal heart

The  research  was  semi-experimental.  24 subjects intensity of training measured by heart rate monitoring
(16 obese and 8 lean) were voluntarily selected from belt. At the end of each session, cool-down was
Sabzevar Tarbiat Mo’allem University. They handed on performed via light running, stretching and limbering up
letters of satisfaction to show their interest in activities for 10 minutes.
participating in this research. One of the compulsory
qualifications of the research was the lack of physical VO2Max: To measure this marker, YMCA (Young Man
activity record,  illness  and  smoking in the subjects. Christian Association) sub-maximal cycle ergometer test
They  were  divided  into  obese and lean groups based was used.
on their body fat percentage; the obese group consisted
on  the men with body fat percentage of 20 or more and Body Fat Percentage: Subjects’ hypodermic fat was
the  lean  group with body fat percentage of 10 or less. measured using caliper in three parts of chest, stomach
The age, height, weight, body fat  percentage  and and thigh by Jackson and Pollack [17].
maximal  aerobic  capacity of all subjects were measured
in sport physiology laboratory. To make the groups Statistical Tests: Descriptive statistics was used to
homogeneous, the information from sport physiology calculate  the  central  markers and the dispersion and
laboratory  was  added  to  the  information  about one-way variance analysis test to investigate the
medical  record  and the readiness to start physical homogeneity of the groups and also to compare each
activity  (obtained   from   self-evaluation   of  health variable in the three groups before the application of the
status questionnaires). Then, the obese men were divided independent variable. As they were meaningful,
randomly    into   two   groups   of   endurance   training Bonferroni post hoc test was used. Independent t test
(8 members) and control (8 members). was used to compare the averages of aerobic and control

Blood Samples and Biochemical Markers: To examine software and P<0.05 was considered [18].
the biochemical variables, blood samples were gathered
after 12 to 14 hours of fasting. First, the subjects were RESULTS AND DISCUSSION
required not to perform any physical activity two days
before the test. 5 cc of blood was obtained from each The result of one-way variance analysis of all
subject’s   left-hand   vein   in  sitting  and resting variables (except for VO2max) presented in Table 1
statuses.  2  cc  was  used  to  determine  WBC.  The showed that there was a meaningful difference among the
serum from the remaining 3 cc was kept at-80°C so that it three groups. Bonferroni post hoc test showed that the
could be used later  to  measure  CRP.  Then,  the difference existed between the lean group and the two
subjects  performed  13 weeks of endurance training. 48 obese groups (P<0.05). The age, height and received
hours after the last training session, the blood samples calorie were compared between the experimental and
were obtained from the experimental and control groups control groups and the result showed that they were
like the first stage. Cell counter set was used to measure equal in the baseline. The variables were as follows in the
WBC and an especial kit with Elisa method to measure experimental group: 41.33±5.1 years old, 172.77±6.02 cm
CRP. and 2870±270 calorie and as follows in the control group:

Endurance  Training:  Endurance  training  consisted of The results of independent t test in weight (P=0.592)
13 weeks and 3 sessions per week. Each session included and body mass (P=0.562) markers showed that there was
20-minute warm-up via different running, stretching, no meaningful difference between the two groups.
limbering up and jumping activities. Then, a continuous Therefore, it can be said that the aerobic training did not
running with a stable trend and an intensity of 75-85% meaningfully affect the mentioned variables (Table 2).
maximal heart rate was performed. The running took 15 The results of independent t test in other variables in
minutes in the first session. One minute was added to the Table 2 showed that there was a meaningful difference
running time each two sessions so that the running time between the two groups. It can be said that the endurance
increased to 30 minutes. This period was retained till the training resulted in their meaningful decrease.

th

rate was measured by the 220-age formula and the

posttests. All the statistics was performed using SPSS

38.62±3.15, 172±5.4 and 3000±225.
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Table 1: Physical, physiology and biochemical markers in experimental and control groups before training

Group

----------------------------------------------------------------------------------------------------------------------------------------------------

Marker Endurance training Control Lean P

Weight (kg) 83.05±6.76 83.62±10.99 57.75±4.83 0.001

Body fat percentage (%) 22.83±1.88 25.61±4.16 8.32±2.07 0.001

Body mass marker (kg/m ) 27.92±2.17 29.42±4.59 17.13±6.71 0.0012

VO2max (ml/kg/min) 26.33±4.82 23.00±6.36 29.00±4.34 0.284

CRP 1.15±0.57 1.13±0.60 0.26±0.21 0.002

WBC 8.57±1.19 8.67±1.16 5.87±0.85 0.001

The scores are presented in an average and SD frame

Table 2: Physical, physiological and biochemical markers of experimental and control groups after physical activity

Group

----------------------------------------------------------------------------------------------------------------------------------------------------

Marker Endurance training Control P

Weight (kg) 83.83±7.34 84.43±8.99 0.592

Body fat percentage (%) 19.53±3.02 26.47±3.60 0.001

Body mass marker (kg/m ) 27.81±2.14 29.42±4.59 0.5622

VO2max (ml/kg/min) 33.22±4.82 20.50±5.04 0.001

CRP 0.56±0.43 1.05±0.51 0.048

WBC 6.81±0.82 8.35±0.63 0.004

The scores are presented in an average and SD frame

Fig. 1: Dependent variables before and after the training

DISCUSSION (20.34% decrease) was not equal. This difference can be

The main finding in this research was that the aerobic inflammatory cytokines as a part of the severe level
training meaningfully decreases WBC and CRP in obese reaction. Probably, physical activity presents its cardio-
men. Past researches show a meaningful and reverse protector effects by a number of mechanisms. These
relationship between regular physical activity and the mechanisms include direct effects on cardiovascular
mentioned markers [13, 14]. These researches report that system with elevated stroke volume [11] and elevated O2
those who are physically more active and fit, have lower max consumption [19]. Training as well increases the
levels of inflammatory markers. The results of some other dimensions of coronary artery in animal models [20].
studies show that long-term aerobic training decreases Apparently, long-term endurance training directs the
serum CRP [15, 16]. However, as far as we know, there are coagulation system toward a fibrinolytic activity
no researches on the effect of regular training on WBC. preferably toward a thrombosis activity through an
The results of this research showed that the effect of increase in the activity of the plasminogen activator of the
aerobic training on CRP (49.38% decrease) and on WBC tissue and a decrease in the activity of the plasminogen

due to different reactions of inflammatory markers to
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activator inhibitor [21]. This agreement is contrary to the elevated capacity of antioxidant defense [31]. This
role of elevated leukocyte count in the outbreak of agreement decreases the inflammation. 
cardiovascular disease via microvasculature blockage and This research showed that there was a meaningful
elevated hypercoagulability and fast spread of heart difference in serum CRP and WBC between lean and
stroke [2]. The relationship between physical activity and obese groups. Past researches reported a positive and
lower levels of inflammation can suggest another heart- meaningful relationship between WBC and CRP and
protector mechanism. The prevalent concept about obesity [5, 10, 11]. The result of this research is in
inflammatory patho-physiological mechanisms connected accordance with the findings of the above-mentioned
to atherosclerosis is inflammatory cytokines produced as researches. The mechanism of the elevated inflammatory
a result of oxidized LDL stimulator and macrophages markers in obese men compared to lean group can be
accompanying atherosclerosis plaques [22]. Inflammatory interpreted that obesity results in a slight chronic
cytokines produced during this process are IL-1B, IL-6 inflammation. Lipid tissue is considered as an endocrine
and TNF-". Laboratory studies show that different organ due to different secretions such as TNF-" and IL-6
combinations of these cytokines stimulate the production [32]. It is shown that TNF-" stimulates the production of
of CRP [23] and leukocytosis [24]. Researches showed IL-6 and IL-6 greatly stimulates the production of hepatic
that regular physical training decreases oxidized LDL [24] CRP as well [33]. Therefore, the elevated lipid tissue in
and also serum levels of TNF-" and IL-6 [15, 16]. obese people results in the elevated serum CRP (cascade).
Therefore, the effect of regular training on the TNF-" and It is also shown that WBC production is stimulated by
IL-6 levels can be responsible for WBC and CRP decrease cytokines secreted from lipid tissues especially IL-6 and
in the experimental group. Also, the relationship between IL-8 [34]. Therefore, higher amount of these cytokines in
physical activity and lower levels of inflammation can be obese men compared to lean group [25] causes an
created through the relationship between endurance increase in WBC in the obesity status. On the other hand,
training and lower levels of general and stomach obesity. it is clear that obesity causes insulin resistance [35]. Past
It is shown that the obese people compared with lean researches show a positive and meaningful correlation
people produce higher levels of inflammatory mediators between WBC and CRP and insulin resistance [27, 28]. It
such as IL-8, TNF-" and IL-6 [25]. Endurance training can is shown that there is a relationship between IL-6 level of
decrease the production of the inflammatory mediators blood circulation and fasting insulin and blood pressure
from lipid tissues and increase the production of the anti- [36] and as insulin decreases the mediation of the severe
inflammatory mediators such as IL-10 from lipid tissues level reaction by IL-6 [37], insulin resistance can result in
through the direct effect on fat tissues and elevated more concentrations of inflammatory markers (CRP and
lipolysis and through an increase in lipase activity WBC) in the obesity. The above information supports the
sensitive to hormone [26]. The consequences of these hypothesis that sub-clinical inflammation is a part of
changes show that the aerobic training can decrease the metabolic syndrome [4]. 
inflammatory markers of blood circulation (WBC, CRP)
through a decrease in inflammation resources. CONCLUSION

It is known that insulin resistance accompanies
inflammation [27]. Past researches showed the  It can be said that aerobic training decreases
relationship between WBC and CRP and insulin inflammatory markers and probably future cardiovascular
resistance [27, 28]. Also, it is shown that physical activity disease risk in obese men.
can decrease insulin resistance [29]. This proposes that
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