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Abstract

Background: Homocysteine, C-reactive protein (CRP), fibrinogen, and lipoprotein (a) (LPA) are four novel cardiovascular risk fac-
tors.
Objectives: The purpose of this study was to compare the serum levels of these substances in veteran football players and non-
athletes.
Methods: The subjects of this study were 16 male orthopedic veterans assigned to the two control and experimental groups. The
age range was 40 to 50 years old. The athlete group was players of North Khorasan veterans’ team of futsal that trained regularly in
the past six months. Trainings of the athlete group were three sessions per week that each session consisted of a warm-up, technical,
tactical, and fitness trainings and cooling down. Non-athlete subjects had no regular trainings in the past six months. After 12 hours
of fasting, serum levels of dependent variables were evaluated. Independent t-test was used for computing the mean differences of
dependent variables between the two groups.
Results: The findings showed that mean levels of homocysteine (P = 0.034), fibrinogen (P = 0.001) and LPA (P = 0.022) were lower in
the experimental group compared to the control group (P ≤ 0.05). There was no significant difference between the two groups in
terms of CRP mean levels (P = 0.072).
Conclusions: Generally, orthopedic veterans can prevent cardiac events through regular futsal training because this type of train-
ing may reduce the levels of homocysteine, fibrinogen and LPA.
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1. Background

Over the past few decades, coronary artery disease
(CAD) or atherosclerosis are the main causes of most
deaths worldwide (1). Homocysteine, C-reactive protein
(CRP), fibrinogen and lipoprotein (a) (LPA) are among
cardiovascular risk factors (2, 3). Homocysteine is in-
volved in atherosclerosis by stimulating the accumula-
tion of low-density lipoprotein (LDL) and the formation of
foam cells and suppressing the proliferation of endothelial
cells. Moreover, CRP increases the expression of adhesion
molecules, stimulates LDL phagocytosis by macrophages,
and suppresses the expression of nitric oxide synthase. Fib-
rinogen plays a pivotal role in the formation of the blood
clot and its viscosity, all of which can increase the risk of
myocardial infarction (2).

Increasing LPA raises the risk of atherosclerosis by two
mechanisms because, in addition to its cholesterol de-
position in the vasculature, it has precocious and anti-
fibrinolytic properties due to its similar structure with

plasminogen and plasmin and the lack of fibrinolytic activ-
ity (3). Physical activity and regular exercise have beneficial
effects on the prevention and treatment of atherosclerosis
and it has been proven in numerous studies (3); however,
there is not much research on the effect and relationship
between physical activity and exercise with homocysteine,
CRP, fibrinogen, and LPA in veterans. Kuo et al. (4) investi-
gated the relationship between homocysteine and cardio-
vascular fitness. The results showed that homocysteine lev-
els had an inverse relationship with cardiovascular fitness
in females and not in males. Unt et al. (5) examined the
effect of physical activity and physical fitness on homocys-
teine in elite male athletes. The findings showed that phys-
ical activity and aerobic fitness are inversely related to ho-
mocysteine levels. In another study, Fedewa et al. (6) stated
that regular exercise reduces CRP levels. Gomez-Marcos et
al. (7) investigated the relationship between regular physi-
cal activity with fibrinogen concentrations in middle-aged
males and females and showed that physical activity has an
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inverse relationship on plasma fibrinogen concentrations.
Bermudez et al. (8) showed that regular physical activity
decreases LPA.

2. Objectives

Owing to the lack of research on the relationship be-
tween physical activity with homocysteine, CRP, fibrino-
gen and LPA among male veterans, the purpose of this
study was to compare the rates of these variables among
male athletic veterans and non-athlete veterans.

3. Methods

The statistical population of this study was orthope-
dic male veterans in Bojnourd county. Sixteen male vet-
erans were selected by using accessible method and were
divided into two groups: athlete (N = 8) and non-athlete
(N = 8) (Table 1). The subjects were all healthy (no chronic
and metabolic diseases) and overweight (25 < BMI < 30)
and were not chemical veterans, so they did not use any
special medication to affect the dependent variables of the
study, and their injuries were caused by bullet or cracks
in the jaw, leg, and body. Informed consent was obtained
from the subjects before the study. This study was con-
firmed by the Ethics Committee of Islamic Azad University
(Bojnourd Branch). The athlete group included the mem-
bers of the futsal team of veterans who were being pre-
pared for national competitions and were practicing regu-
larly during the last six months. The athlete’s training ses-
sions consisted of three sessions a week, each session in-
cluded five minutes of preparing, 10 minutes to warm-up,
70 minutes of the main training, including technical, tacti-
cal, and bodybuilding exercises, and 10 minutes of cooling
down with slow running and stretching exercises. The ath-
lete group held a friendly match with one of the provincial
teams each week, in addition to three training sessions.
Non-athlete subjects did not have any regular training dur-
ing the past six months.

After measuring the height and weight of the subjects,
they were advised to have a fasting period of 12 hours and,
after this time, they were sent to the medical diagnostic
laboratory to determine the levels of dependent variables.
The subjects did not undergo any intensive physical activ-
ity until two days prior to referral to the lab. Blood sam-
ples were taken from the left ventricle of the subjects, and
then blood samples were placed in an icebox after centrifu-
gation and sent to the medical diagnostic laboratory in
Mashhad. Serum levels of fibrinogen and LPA were mea-
sured using an autoanalyzer. Serum levels of homocys-
teine (ELISA and specialty kit (My BioSource made in Amer-

ica)) were measured in mg/L and CRP (Immunoturbido-
metric method and Pars Test kit (Iran)) (mg/dL) using an
autoanalyzer unit size.

For statistical calculations, at first the normal data dis-
tribution was examined by Shapiro-Wilk test and after de-
termining it, independent t-test was used to calculate the
difference between the mean of dependent variables be-
tween the two groups.

4. Results

The distribution of the data was normal between the
groups (Table 2). The height, weight, and BMI values did
not differ significantly between the two groups (P > 0.05);
thus the subjects were homogeneous in terms of physical
characteristics. Analysis of the findings showed that ho-
mocysteine (P = 0.034), fibrinogen (P = 0.001), and LPA (P
= 0.022) were significantly lower in athletes than in non-
athletes (P≤0.05); meanwhile, this difference was not sig-
nificant in terms of CRP levels (P = 0.262) (Table 3).

5. Discussion

In this study, for the first time in Iran, the amount of
homocysteine, CRP, fibrinogen, and LPA was investigated
in the two orthopedic athletic veteran and non-athletic
groups.

Therefore, there are no studies comparing the amount
of these materials between athletic and nonathletic men.
Serum fibrinogen levels in the athlete group were signifi-
cantly lower than that of the non-athlete group. The mech-
anisms that can reduce fibrinogen levels are as follows: in-
creasing plasma volume, developing cardiovascular func-
tion, and improving lipid profiles. Fibrinogen levels of
blood have also an inverse relationship with stress and obe-
sity, which may have been improved in the subjects of this
study. Interleukin-6 is also a hormone secreted from adi-
pose tissue and secretes fibrinogen from this organ by af-
fecting the liver. Therefore, the reduction of the fat per-
centage in athletes reduces the secretion of interleukin-6
and subsequently, reduces fibrinogen levels in the blood
(2).

Another finding of this study was the lower level of LPA
in athletes compared to non-athletes, which was not in line
with the findings of Kadoglou et al. (9). Kadoglou et al.
(9) showed that resistance training significantly reduced
glycemic index, insulin resistance, systolic blood pressure
and APOB, but it had no significant effect on APOA1, LPA, fib-
rinogen, and lipid profiles. Analysis of the findings showed
that homocysteine levels were significantly lower in the
athlete group than non-athlete group. The findings of this
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Table 1. Demographic Characteristics of the Subjects

Group Age, y Height, m Weight, kg BMI, kg.m-2

Athletes 45.9 ± 2.9 1.7 ± 0.03 78.5 ± 4.4 26.4 ± 1.5

Non-athletes 49 ± 1.06 1.7 ± 0.06 83.4 ± 8.1 28.4 ± 3.26

Differencesa (P value) 0.013 0.68 0.15 0.12

aDifferences are based on independent sample t-test.

Table 2. Tests of Normality

Variables
Kolmogorov-Smirnov Shapiro-Wilk

Statistic df P Value Statistic df P Value

Fibrinogen 0.143 16 0.20 0.966 16 0.777

Homocysteine 0.106 16 0.20 0.965 16 0.745

Lipoprotein(a) 0.129 16 0.20 0.940 16 0.344

CRP 0.152 16 0.20 0.966 16 0.769

Table 3. Comparison of Dependent Variables Between the Groups (Independent T -
Test Results)

Variable Athletes Non-Athletes P Value

Fibrinogen, mg.dL-1 255.9 ± 15.8 287.1 ± 15.7 0.001

LP (a), mg.L-1 123.25 ± 34.66 162.75 ± 26 0.022

Homocysteine, mmol.L-1 7.35 ± 1.2 8.9 ± 1.3 0.034

hsCRP, mg.dL-1 1.2 ± 0.7 1.5 ± 0.3 0.262

study were similar to those of Unt et al. (5) but it was not in
line with the findings of Kuo et al. (4). In a study conducted
by Unt et al. (5), it was shown athletes had lower levels of
homocysteine than non-athletes. Kuo et al. (4), the homo-
cysteine levels had an inverse relationship with cardiovas-
cular fitness in men.

Another finding of this study was that there was no sig-
nificant difference in CRP levels between athlete and non-
athlete groups. The findings of this study on CRP were sim-
ilar to those of Rombaldi et al. (10), but it was not in line
with findings by Fields et al. (11) and Loprinzi et al. (12).
Rombaldi et al. (10) in a cross-sectional study examined
the relationship between CRP levels and physical activity
in 2,213 men aged 18 to 23 years. The results showed that
there is no relationship between CRP levels and physical
activity. Fields et al. (11) reported that in injured war men,
high physical activity has a relationship with low CRP. Lo-
prinzi et al. (12) studied the relationship between physical
activity and CRP in 2,912 adults and 1,643 children exam-
ined and reported that there was an inverse relationship
between the above factors in adults and children. Regard-
ing the fact that in the present study, CRP levels were com-
pared between athlete and non-athlete groups, and there
was a significant decrease in the CRP level in the athlete

group (P = 0.07), we cannot precisely compare the results
of this study with previous studies. Possibly, if the athlete
subjects did more exercises in this study, the difference in
CRP between them and the non-athlete group would be sig-
nificant, while the sampling and laboratory errors could
not be neglected. Reducing fat percentage leads to reduc-
tions in adipocytokines such as the tumor necrosis factor-
alpha and its receptors, as well as interleukin-6, and since
these agents stimulate the synthesis of CRP in hepatocytes,
reducing the fat percentage from regular physical activ-
ity can reduce CRP (2). Overall, the findings of this study
showed that homocysteine, fibrinogen, and LPA were sig-
nificantly higher in athlete veterans, and CRP levels were
significantly less than non-athlete veterans, indicating a re-
duction in the risk of atherogenesis. Therefore, it is recom-
mended to use futsal exercises to prevent cardiovascular
events.
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