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Abstract. The purpose of this search is the response of male athlete and non-athlete coagulation 
factor, fibrinolysis and time of recovery after one session of exhaustive anaerobic activity. A quasi-
experimental study was performed on 24 persons of male students (athletes, non-athletes), from 18 
to 24 years old. The exercise protocol was a RAST test, in which every tester covered 6 rounds the 
distance of 35 meters with Highest power and there were 10 seconds for resting. Three stages of blood 
sampling were performed) before, immediately and one hour after the test). Data were analyzed by 
using the Kolmogorov Smirnov test, Levin test, the statistical analysis method of compound variance 
and Kruskal-Wallis (p<0.05). The result of this study shows that a session of anaerobic activity has 
significant effects on factors such as hematocrit ،platelet and non-coagulation)D-Dimer( of athlete 
group, and so, these effects observed for hematocrit, time of non-athlete PTT, platelets, and D-Dimer 
and also the time of recovery between two groups. But no significant difference observed for athlete 
group PTT, platelets, and D-Dimer group of non-athletes, PT and fibrinogen in both groups (athlete 
and non-athlete). This search offers that a session of anaerobic activity on blood coagulation, 
fibrinolysis and recovery time was effective. So the responses of athlete and non-athlete people can 
be different from in some factors. 

Introduction 

Today, physical activity and exercise scientifically and their impact on different body systems 
are considered and in this regard, most information is obtained. Research and studies in this field have 
shown that exercise has a positive effect on efficiency and maintain the body's health. However, if 
the physical activity on a regular basis and appropriate and in accordance with scientific standards 
will not only useful but also endanger health. According to the professionalization of the sport and 
trying to make a better record, athletes need to exercise a high level. Since these activities, one must 
withstand the pressure too much, many comments have been made about the intensity of activities. 
A group of researchers to oppose the intense training and other categories have confirmed it. One of 
the major systems of the body that are affected by physical exercise is blood coagulation so 
lifelessness of systems depends on blood coagulation. Blood clotting is an amazing machine that 
produces clots in the arteries and causes hemostasis. However improper and uncontrolled its activity 
accommodating with active coagulation of blood clot cause death. In normal conditions, this system 
regulates by regulators. To keeping these condition and equilibrium, coagulation factors, regulatory 
proteins and cells are very impressive. Sudden physical exertion is associated with an increased risk 
of acute myocardial infarction and sudden cardiac death. In addition, activation of the coagulation 
cascade and/or reduced fibrinolytic capacity after physical exercise has been reported in patients with 
cardiovascular disease (6). Thus began a new chapter in sports research and researchers are trying to 
discover the relationship between vigorous activity that began with the mechanisms of the human 
body (8). Under normal circumstances, the scale of these devices by various factors regulating valves 
are kept balanced and to keep the balance, regulating coagulation factors and proteins and cells with 
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a certain delicacy and intelligence are working too much [6]. Intensive training with an increased risk 
of heart attack and sudden cardiac death associated with regular exercise and style while the offer is 
problematic because physical activity varies according to the intensity and duration of the exercise 
performed by people with different levels of physical fitness [14]. Previous studies on the effect of 
exercise on blood coagulation factors have provided mixed results. Submaximal exercise does not 
affect the PT and PTT but increased hematocrit and platelet [3]. Niaki and Mohammadi [4] by 
studying anaerobic exercise on Hematologic changes cakeboxersman observed, changes in 
hematocrit and platelet counts were not significant. Hansen et al. concluded in their study that will 
increase the level of activity coagulation eight factors and fibrinolysis [17]. In another study, colon 
and colleagues (1997), said fibrinogen and plasminogen catabolism increased after intense physical 
activity, but the PT did not change significantly [13]. Cahroman et al. in their studies concluded that 
levels of PT and D-Dimer increase after acute sport [21]. Nailin [27] by study activity of platelets, 
coagulation, and fibrinolysis in during exercise in healthy men observed exercise increases the 
concentration of platelets and leukocytes independently of thrombin to exercise increases the 
coagulation and fibrinolysis but the balance between them seems to be preserved [27]. Kovin [22] 
announced fibrinolytic activity in post menopausal women can be improved by 3 weeks submaximal 
training schedule. Madarame et al. [24] concluded after practice, none of the variables prothrombin 
complex thrombin-antithrombin type 3 and D. Dimer no change significant. According to different 
research results and other similar studies, in relation,n to impact aerobic exercises blood coagulation 
and fibrinolysis factorson athletes and non-athletes in this study attempted to examine effect of these 
exercises on the blood coagulation system and fibrinolysis athletes and non-athletes and recovery 
time. 

Method and Materials 

Current study In the form of the semi was performed on non-athlete student sand footballers 
man that was 24-18 years old of Islamic Azad The University of Boroujerd. At first, a call was 
announced at Azad The University of Boroujerd. According to the questionnaire that was given to 
them to announce their cooperation for this study, 83 people announced readiness to test. Of this 
number, in the end, 12 people from non-athlete students 18-24 years old, who had all the necessary 
conditions to participate in this project, as the non-athletes man was given to the researcher. Also of 
University boys soccer team targeted 12 people others were selected as athlete group purposeful. All 
subjects athlete, according to the questions in the questionnaire were at least 3 years of experience in 
sports soccer. Also, they have not the history of blood diseases, heart and ...., no smokers and also 
does not consumed certain drugs when doing research. A few days before the test, primary 
coordination was with responsibility for clinical laboratories of the Boroujerd city and with 
collaborators meeting to assess the fitness and familiarity with the manner in which was held. Two 
days before the exam, the final arrangements have been made with co-investigator and director of the 
lab and of the subjects were asked to measure the indicators listed At 8 am and fasting in the GMAT 
tend to them was 48 hours before sampling does not have any physical activity. The subjects rested 
for 30 minutes before starting the test. During the rest, the first stage of sampling (pre-test) was carried 
out of them, thus one of athlete group and one of the non-athlete group simultaneously, before 
exercise, blood samples were taken from the brachial artery. Then the researcher divided the subjects 
into groups of three for rotating the physical test (RAST test) was taken from them. Immediately after 
completion of the test, from any three persons blood samples were taken by laboratory scientist 
stationed Championship. In the test (RAST test) subject runs full speed distance of 35 meters for 6 
times and between any 35 meters does the rest for 10 seconds. Information received from any subjects 
were recorded in the form of data collection in the second blood sample was taken immediately after 
exercise (post-test). An hour later, of the subjects were collected in the two groups of blood samples 
for third times (recovered). Of covaglometer Coatron device made in Germany to measure of 
fibrinogen, PT and PTT factors, Cell counter - Coulter T-890-Coul Ter made in America to measure 
hematocrit and platelets and the nephelometry device, model AD-200 is made in the Netherlands for 
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measuring D- Dimer. In this study, of statistical analysis by using the Kolmogorov-Smirnov tests for 
homogeneity of variance Levin and analysis of variance within groups (pre-test and post-test) and 
between group (two groups), Kruskal-Wallis test and post hoc Tukey at (p <0.05) were used.  

Results 
Changes of PT time in athletes and non-athletes subjects in three stages of pre-test, post-test 

and recovery time was not significant (Table 1). Changes of PTT time in the athlete group of pre-test 
stage, post-test and recovery time was not statistically significant. Butin non-athlete group observed 
a significant difference in the time PTT. By using Tukey test showed differences in pretest to post-
test and it was found that anaerobic exercise reduces the time PTT (Table 2). In the blood hematocrit 
athletes and non-athletes in three stages different was significant. By using Tukey test showed that 
the difference in the two groups, depending on the post-test phase is woven with lower hematocrit 
anaerobic exercises that the participants mobile (Table 3). With an analysis of variance (ANOVA) 
showed that the amount of fibrinogen in the blood of athletes and non-athletes in three stages (pre-
test, post-test and recycling) was not significantly different (Table 4). Also, with analysis of variance 
(ANOVA) was found in the number of blood platelets athlete subjects, there is a significant 
difference. Using the Tukey test showed that the difference between the pre-test and post-test and 
post-test stage to increase platelet counts were observed and recovery phase is associated with 
reduced platelet count. But in the non-athlete participants did not show a significant difference in the 
number of platelets (Table 5). Using the Kruskal-Wallis test showed that the D-Dimer test athletes 
significant difference in three stages. The difference between the pre-test to post-test, pre-test stage 
this factor was associated with increased recycling and recovery of the post-test phase was to reduce 
this factor. But untrained subjects, no significant difference in this factor in any of the three phases 
(Table 6). 

 
Table 1: Statistical indicators of PT time in both athletes and non-athletes group 

  Pre-test    Post-test   recovery  
The 

significance 
level Protrombin 

time 
(second) 

subjects 
Average and 
standard 
deviation 

Average and 
standard 
deviation 

Average and 
standard 
deviation 

Athlete 14/25±2/28 14/42±2/3   13/1±1/4 24/0  
Non-
athlete 13/29±1/5 13/22±1/3 13/52±1/5 87/0  

 
Table 2: Partial thromboplast in time PTT statistical indicators in both athletes and non-athletes group 

  Pre-test  Post-test  Recovery   
The significance 
level Partial 

thrombo
plastin 
time 
(second) 

subjects 
Average and 
standard 
deviation 

Average and 
standard 
deviation 

Average and 
standard 
deviation 

Athlete 49/39±12/7 40/16±9/3 42/82±11/3 13/0  
Non-
athlete 47/73±10/6 39/33±5/9 40/62±5/4 02/0*  
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Table 3: Statistical indicators hematocrit HCT in two groups of athletes and non-athletes 

  Pre-test Post-test recovery  
The 
significance 
level Hematocrit 

HCT% 

Subjects 
Average and 
standard 
deviation 

Average and 
standard 
deviation 

Average and 
standard 
deviation 

athlete 44/11±2/7 46/1±2/04 42/99±2/9 02/0*  
Non-
athlete 44/32±2/9 46/52±2/7 43/05±2/6 013/0*  

 
Table 4: Statistical indicators of fibrinogen in two groups of athletes and non-athletes 

 
  Pre-test Post-test Recovery  

The 
significance 
level 

Fibrinogen 
(mil/lit) 

Subjects 
Average and 
standard 
deviation 

Average and 
standard 
deviation 

Average and 
standard 
deviation 

Athlete 265/91±39/4 263/9±33/3 253/5±42/9 7/0  
Non-
athlete 261/4±53/1 260/9±47/2 253/7±46/04 9/0  

 
Table 5: PLT platelet statistical indicators in both athletes and non-athletes 

  Pre-test Post-test recovery  
The 
significance 
level (Milm2 *1000) 

 

subjects 
Average and 
standard 
deviation 

Average and 
standard 
deviation 

Average and 
standard 
deviation 

athlete 267/5±32/7 314/8±47/5 279/5±46/9 003/0*  

Non-athlete 299/1±47/02 341/9±45/9 299/8±58/9 08/0  
 

Table 6: Statistical indicators in both athletes and non-athletes D.Dimer 

  Average rating Level 
Significant 

Fibrinolysis 
D.Dimer(m.
ilt/grm) 

subjects Pre-test Post-test recovery  
athlete 21/11  76/26  5/17  001/0*  
Non-athlete 79/17  58/17  13/20  79/0  

Discussion 
The results of research showed the increased activity of blood coagulation factors and 

fibrinolysis, but in most cases this increase was temporary and in some cases were not significant. 
According to Gonzales [16] and Smith [28], this changes in healthy athletes as physiological 
reactions, without any clinical symptoms considered. Also argue that changes in blood coagulation 
and fibrinolysis system in athletes is less [16, 28]. Bärtsch et al. [30] suggest that in healthy 
volunteers, activation of blood coagulation and fibrinolysis cascades of coagulation is a balance 
between the two systems, but if the person is a preparation for the aggregation of blood factors, 
provides the prevalence of this imbalance. Atherosclerosis, smoking, drugs, oral contraceptives, older 
age, obesity are the causes of imbalance. Having the opportunity to study the effects of exercise on 
blood coagulation process using the complex process of blood coagulation to graphically show 
(Tromboclastografy) is a solution to this difference [29]. 
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Answer of  two groups to activity showed that there are not significant difference between the 
PT of them, particularly in the period (before, immediately after and one hour after the test) that this 
results is similar to the results of Cullen et al. [13] that saw no change in PT with activity In healthy 
non-athletes male. The PT extrinsic pathway coagulation index and short of it depends on the 
concentration of prothrombin. Radmehr [3] and Qanbarniaki [4] have shown that the activity using 
various training programs had no significant effect on the PT but Habibian and Votes increase or 
decrease according to the report [1, 11] it is likely that changes of PT depend on the type and intensity 
of physical activity. Mousavi et al. showed that the PT reduced immediately after aerobic and 
resistance exercise significantly [7]. 

PTT of athlete boys decrease 18.6 %after the test immediately and increased 6/6% in recovery 
time compared to the post-test for which he was near to resting but any of the difference was not 
significant. But PTT of non-athletic boys immediately after test 17.6 % had a significant reduction. 
PTT is one of the clotting factors that it is slower from PT and mechanisms begins its by damage to 
the blood vessel wall is damaged and contact with the collagen and indicators Anqadmypathis internal 
[23]. Halter et al. [18] proved a significant decrease PTT after intense activity in healthy people. 
Fibrinogen levels between the two groups and at no stage did not significantly change the results 
spacer (2008) that saw no change in fibrinogen was similar after physical activity [28] fibrinogen 
substance of the coagulation cascade and the main determinant of viscous flow blood, high fibrinogen 
levels are associated with increased risk of cardiovascular disease [20] changes in fibrinogen plasma 
volume is dependent differences [10]. Some researchers increased or decreased fibrinogen using 
various training programs have reclaimed as possible these changes were due to the intensity of 
training, the preparation and the type of activity. Kolen were fixed fibrinogen rise after intense 
physical activity, healthy non-athlete men [13]. 

Hematocrit as expressed as a percentage red blood cells to total blood volume [2] hematocrit 
deficiency anemia symptoms and conditions such as reducing plasma volume (indehydration) or 
when the red blood cells increases (Likebeingat a height), its value increases. In this study, hematocrit 
in both athletes and non-athletes group from pre-test to post-test in the order of 4.5% and 4.9%, but 
the increase was not statistically significant. But the recovery phase by 6.77% and 7.5% significant 
reduction showed that the results of research of Mc Naughton et al. [25] observed that the effect of 
exercise on the hematocrit is consistent. Some researchers have reported an increase in physical 
activity have hematocrit after doing activity Radmehr [3] showed increase the amount of hematocrit 
after maximal exercise and submaximal non-active girls [3] that may be this changes depends on the 
type of test and duration activity. 

The number of platelets in the non-athlete group immediately after exercise 14.3% cycle time 
in 12.3 percent, which was close to resting platelets, but these changes were not statistically 
significant but athletic groups at post-test 17.7% significant increase there was a significant difference 
between the two groups. Arazi et al. [9] have shown that exercise can cause increased loads platelets. 
Elevated levels of platelets can release fresh platelets from the vascular bed in the spleen and bone 
marro was well as the release of epinephrine, which shrinks the spleen, whereabout a third of platelets 
to be stored, and because during physical activity increases the secretion of epinephrine, this 
mechanism could explain why a large increase in cycle sport with platelet count [9]. Bourey [12] 
observed an increase in platelets after strenuous activity. The results of the research Ikarogi et al. [19] 
also similar. 

D-Dimer athletic groups immediately after the exercise of 11.21 to26.76 that this difference 
was statistically significant increase in non-athletes from 17.79 to 20.13 D-Dimerin the recovery 
phase will see the difference statistically not significant. Balancing short-term training activities to 
increase the hemostatic system and coagulation system leads to acute exercise with fibrinolysis 
system offset [18]. Gough et al. [15] increased the activity of fibrinolysis after intense exercise in 
healthy men showed as well as the results of research [26] and [11]. 
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Conclusion 
The results of this study showed that doing anaerobic exercise on blood coagulation and 

fibrinolysis factors contributed so that athletes and non-athletes response to anaerobic activity in some 
of these factors will be different. This difference may be due to surface preparation of people. 
Activation of blood coagulation and fibrinolysis cascades of coagulation is a balance between the two 
systems. Fibrinolytic index increased D-Dimer can be effective in preventing thrombosis. Therese 
archer suggests that more research on people of different age and long-term effects of exercise on 
these factors take place. 
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