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Abstract

Obesity is known to be associated with low-grade inflammation and insulin resistance. To evaluate of C-reactive
protein fat profile markers in response to acute exercise test, these variables were measured before and after a
short-time cycling test in nineteen sedentarily obese male subjects aged 35-44 years that participated by
accidentally in study. Student’s paired ‘t’ test was applied to compare the pre and post training values. Serum
CRP, triglyceride, total cholesterol and low density lipoprotein showed no significant changes by cycling exercise
in studied subjects (P>0.05). A significant increase were observed in high density lipoprotein in response to
cycling test (p=0.021). Although cycling exercise for short time is associated with improved high density
lipoprotein, but this exercise test can not improve lipid profile parameters and systemic inflammation

immediately after test in obese men.
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Introduction force for insulin resistance, metabolic syndrome,
Accumulating evidence suggests that Chronic, obesity related diseases (Pfiitzner et al., 2010). The
systemic subclinical inflammation is as a driving dyslipidemias present in the metabolic syndrome
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and other chronic diseases predispose to heart

disease.

The inflammatory cytokines are released by adipose
tissue and other cell types into circulation where they
regulate different tissues through their local, central,
or peripheral actions (Bruun et al, 2003).
Inflammatory cytokines can decrease lipoprotein
lipase activity and stimulate lipolysis in adipose
tissue (Grunfeld et al., 1996). Among inflammatory
markers, CRP is a key inflammatory factor produced
by the liver in response to an acute infection or
inflammation and its concentration in plasma can
increase as much as 1000-fold during injury and

infection (Schultz et al., 1990).

Increasing evidence supports CRP as the best
evidence to date supports the use of CRP as an
independent predictor of increased heart disease risk
in obesity and metabolic syndrome (Albert et al,
2002; Ridker et al., 2003). CRP has been shown to
predict CVD more so than other cytokines (Nicklas et
al., 2005). Studies in vitro have demonstrated that
aggregated CRP binds to LDL and VLDL, leading to
the activation of complement and the initiation of
coagulation, thus explaining in part the connection
between CVD and CRP (De Ferranti et al., 2002).
Some Previous investigations have described a
positive association in CRP with lipid profile markers
such as triglyceride (TG), low density lipoprotein
(LDH) and total cholesterol and These relationships
are often observed in obese and chronic related
diseases (Khera et al, 2005; Hutchinson et al.,
2000). Some previous studies have reported higher
serum CRP and lipid profile in obese subjects (Ishii
etal.,, 1998).

However, the available evidence suggests that
physical activity and exercise for long term can
modulate the inflammatory process, although the
molecular mechanisms for this are less understood.
On the other hand, the role of acute exercise on
inflammatory cytokines such as CRP Has received

limited attention. The goal of this study was

therefore twofold to determine the effect of acute
exercise in short cycling on Serum CRP and lipid

profile in adult obese men.

Material and methods

Subjects

In this study, we investigated the effect of one
session cycling exercise on lipid profile and serum
CRP in obese men. For this purpose, Twenty-eight
apparently healthy obese men aged 34 — 42 years
and body mass index between 30 to 36 kg/m2 were
recruited for this study through local advertising.
Participants were included if they had not been
involved in regular physical activity in the previous 6
months. Subjects had neither used any medication 6
weeks prior to the study nor participated in any
regular diet. Subjects were excluded if they had a
known history of cardiovascular disease, stroke or
transient ischemic attack, uncontrolled
hypertension, liver disease, renal disease, diabetes or
asthma, or any other serious chronic disease
requiring active treatment. All subjects were non-
smokers. After introduction and awareness of the
subjects of the objectives of the study and once they
had completed consent forms, the process of test

implementation began.

Anthropometrical and biochemical measurements

Body weight and height were measured with the
subject wearing light clothes. Abdominal obesity was
determined as waist circumference measured in a
standing position. BMI was calculated as kilograms
per square meter. Body fat percentage was measured
using body composition monitor (OMRON, Finland).
Venous blood samples were obtained before and
after a single bout incremental cycling test in order
to measuring serum CRP, lipid profile markers (TG,
TC, LDL, and HDL). Cycling exercise test was a
YMCA standard test on leg ergometry cycle. This
protocol was performed in 5 continues stage without
rest between stages. Each stage lasted 3 minute
(Mullis et al., 1999). The subjects were advised to
avoid any physical activity or exercise 48 hours

before the exercise test. Serum CRP was determined
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by ELISA method (Diagnostics Biochem Canada Inc.
High sensitivity C - reactive protein (Hs-CRP)). The
Intra- assay coefficient of variation and sensitivity of
the method were 5% and 10 ng/mL, respectively.
Total cholesterol, HDL cholesterol, triglycerides LDL
cholestrol were measured using the colorimetric

enzymatic method (Pars Azmoon kit, Tehran).

Statistical analysis

All values are represented as mean + SD. Data were
analyzed by computer using SPSS software version
15.0. Normal distribution of data was analyzed by the
Kolmogorov-Smirnov normality test. Student’s t-
tests for paired samples were performed to
determine significance of changes in variables by
exercise test in studied subjects. All statistical tests
were performed and considered significant at a P <

0.05.

Results

In this study, we investigated the effect of one
session cycling exercise on serum CRP and lipid
profiles in obese men. The study data showed that
cycling exercise increased significantly high density
lipoprotein in studied subjects (from 42.1 + 4.8 to
47.1 £ 3.14 mg/dl, p=0.136, Fig 1). No significant
differences were found in TG (from 158 + 23 to 165 +
26.2, mg/dl, p=0.243), TC (from 175 + 33 to 184 + 41
mg/dl, p=0.221) and LDL (from 112 + 21 to 117 + 29
mg/dl, p=0.152) by cycling exercise with compared
to baseline (Fig 2). In addition, serum CRP levels as
inflammatory cytokine did not change after cycling

test (from 1611 + 214 to 1721 + 312 ng/ml p=0.213).

Table 1. The descriptive anthropometric features of

studied subjects.
Variable Mean Standard Range
deviation
Age (years) 38 5 35 —
43
Weight (kg) 103 11 o1-
114
Height (cm) 175 7 167 -
184
Body mass index 32.63 3.2 30 -
(kg/m?) 35

Body Fat (%) 33 4.8 28 -
35
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Fig. 1. The changes pattern of HDL cholesterol in
response to cycling exercise in studied subjects.
Cycling exercise increased significantly high density

lipoprotein in studied subjects.
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Fig. 2. The changes pattern of lipid profile markers

in response to cycling exercise in studied subjects.

Discussion

Reductions in CRP are generally present after weight
loss by exercise training or diet, our study finding
showed no significant change in serum CRP in obese
men. In fact, the data of present study indicates that
a single both cycling exercise with relatively
moderate intensity is not associated in serum CRP as
inflammatory cytokine. On the other hand, this
exercise test did not any changes in triglyceride, low
density lipoprotein and total cholesterol in studied

subjects.

The results regarding the effect of exercise training is
much less convincing. So that, some previous studies
have shown that exercise training can decrease

inflammation cytokines (Le Maitre et al., 2004; Li et
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al., 2005) and other studies were nit associated with
significant change on them (Nicklas et al., 2004;
White et al,, 2006). Increasing evidence suggest
that higher aerobic fitness is associated with lower
CRP levels in both women (LaMonte et al., 2002;
Church et al., 2002). It was reported that if sufficient
weight loss occurs with or without concurrent
exercise, declines in CRP and changes in other
inflammatory markers may occur. However, a recent
study showed that loss weight after 4 months of
regular exercise and improved cardiovascular fitness
were not associated with significantly improved
levels of CRP (Marcell et al., 2005). On the other
hand, it is also important to note that exercise
training may induce local anti-inflammatory effects
in skeletal muscle that may not be reflected in the

systemic circulation (Gielen et al., 2003).

Overall, despite the said findings often being
contradictory and controversial in an overall
summary the findings of this study showed that a
short biking exercise with relatively moderate-
intensity would not lead to any change in CRP serum
levels and determining indices of lipid profile in
adult obese men. Possible reasons for the lack of
change in this inflammatory cytokine in response to
exercise can be considered to be the short duration of
the exercise test. Also, most of the studies associated
with changes in CRP after exercise in form of a
significant increase have involved relatively high
intensity and in fact the stress caused by exercise is
the main factor for increase in CRP as an
inflammatory Cytokine. Nevertheless, most studies
reporting significant increase in inflammatory
markers immediately after a single session of intense
exercise have also pointed to a significant reduction
in inflammatory markers in a delayed period several
hours after completion of the exercise (Moldoveanu
et al, 2000). This indicates that the anti-
inflammatory effects of exercise can appear in
delayed periods after exercise. In fact, one of the
main limitations of this study is failure to perform
repeated measurements of inflammatory cytokines

during recovery period after the exercise test. On the

other hand, some other studies have suggested that
only those single-session exercise activities with
durations of more than 60 minutes or with high
levels of energy expenditure (more than 600 keal) or
a negative energy balance would lead to improved
levels of inflammatory or anti-inflammatory markers
in healthy subjects or patients (Reamer et al., 2000).
In the present study, the exercise test that lasted only
15 minutes of moderately intense has certainly been
associated with very little energy expenditure which
can be identified as a possible reason for CRP not

responding to this exercise test.

In summary, although exercise has many well-
recognized beneficial effects, this study indicates that
a session cycling exercise did not have favorable
improvements on plasma levels of CRP. Finally,
given the limitations of this study, it appears that it
requires further studies aimed at repeated
measurements of CRP or other inflammatory
markers in the recovery periods after exercise test to
identify major mechanisms of the effect of a single-

session physical activity on them.
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