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Abstract 

Hematological parameters are very vital and crucial in sport medicine for diagnosing, controlling and 
preventing purposes. The aim of this study was to compare the effects of wrestling exercise 
inthemorningandafternoononsomehematologicalindices.Thesemi-experimentalstudywasconducted. The study 
subjects consisted of wrestlers from Neyshabur 19 wrestler volunteer were randomly assigned to two 
experimental (n=12) and control (n=7) groups. Experimental group participated in similar wrestling exercises in 
the morning and afternoon. Blood sampling was performed before and immediately after morning and afternoon 
exercise to determine the hematological characteristics. To compare the two groups, multivariate test was used 
and the significant level was determined at P<0/05. The results showed that wrestling exercise led to significant 
increase in PLT in the morning (P=0/003) and afternoon (P=0/013). Increase in PLT was higher in the morning 
than afternoon with Eta squared 0/45 and 0/35 respectively. Furthermore, the RDW and MPV significantly 
decreased (P=0/01) in the afternoon than morning session in the experimental group although was not 
significant compared to the control group. It should be considered that in high-risk individuals the blood 
platelets during heavy exercise may increase so these people should be provided with the proper recovery. 
Furthermore, positive changes of hematological indices were higher in the afternoon than morning and require 
less effort. However, doing further research on the exercise time seems necessary. 
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Introduction 

Championship in the Olympic Games, 
World and Continental among countries has 

gained unprecedented importance effort has 
been made to improve the performance of 
athletes, also sports scientists are more 
involved in this field and more research has 
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been done in the physical sciences 
(Dehkhoda et al. 2008). 

On the other hand, hematological 
indices are vital and necessary in sports 
medicine. The criteria are used for 
diagnosing, controlling and preventing 
purposes (Younesian et al. 2004). Exercise 
may affect blood parameters. Physical and 
physiological response also plays an 
important role, in hematology (Astrand & 
Rodalf, 1986). When hematology is 
analyzed; the effect of acute exercise on 
hematological levels is seen different. It is 
stated that these differences depend on the 
severity, duration, exercise at different times 
of day and frequency of exercise as well as 
physical and physiological conditions of 
subjects (Kocet eT al. 2009). 

When the duration of exercise increases, 
redistribution of body fluids becomes 
specially important in maintaining the 
efficiency of performing sports skills and 
this issue not only will affect the time of 
training and the match, but also it is vital for 
good health (Amir-Sasan & Sari Saraf, 
2002). 

It has been reported that interventions 
such as physical activity have reverse 
effects or cause a decrease in blood indices 
and improves these indices. Changes in 
hematologic parameters such as decreased 
hematocrit and increased hemoglobin 
content or platelet count is associated with 
aerobic exercise in young persons (Bobeuf 
et al. 2009). On the other hand, increased 
hematocrit occurs as the result of short-term 
activities and excretion of the body fluids 
and changes in the rigidity of red blood cells 
(Brun, 2002). It has been reported that 
intense activity causes the hemolysis of red 
blood cells (Salonen, 1992) and often 
hematological status lower than normal is 
observed in athletes who are involved in 
intense exercise (Biancotti et al. 1992). 
Results from previous studies indicate that 
acute exercise increased hemolysis of red 
blood cells and athletic hemolytic of 
transient anemia through mechanical stroke, 
oxidative stress and even hematuria. 
Increase in indices of leukocytes and 
thrombocytes is observed after a session of 

exercise through hormonal changes and 
increased blood flow, released from the 
spleen, bone marrow and lungs (Tayebi et 
al. 2011).  

Many studies have been done on the 
effect of exercise on hematologic 
parameters which expressed different results 
(Hemat Far, 2001). Karakoc et al. (2005) 
investigated effect of 90 minutes standard 
soccer exercise on thrombocytes and 
erythrocyte indices. They reported that the 
distribution width and the number of red 
blood cells had no significant change after 
exercise. Also a significant decrease in 
hemoglobin and mean cell volume and an 
increase in platelet number were reported. 
In another study Schumacher et al. (2000) 
studied red blood cell indices in elite 
cyclists. They observed a significant 
decrease in hemoglobin and hematocrit after 
the competitions season. A Reduce in 
hemoglobin, mean cell hemoglobin 
concentration of red blood cells, the number 
of red blood cells and a slight increase in 
mean cell volume, were reported in the 
competitions season. Wu et al. (2004) 
observed an increase in white blood cells 
after a 24-hour Ultramarathon race. 

Hematologic parameters display 
different behaviors exhibit acute exercise at 
different times of day (Erdemir, 2013). 
Understanding the effects of time of day on 
the responses of haemorheological variables 
to exercise could provide some significant 
information for prescribing exercise for 
patients and healthy people (Ahmadizad, 
2010). 

According to our knowledge, no 
research has investigated effects of power 
and collision sports on the hematologic 
parameters. Therefore, the present study 
plans to compare the effects of wrestling 
exercise in the morning and afternoon on 
some hematological indices. 

 

Methods 

The semi- experimental study was 
conducted. Statistical population consisted 
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of wrestlers form Neyshabur, who compete 
in provincial or national matches and were 
regularly engaged in wrestling exercises. 19 
wrestling volunteers were randomly 

assigned to two experimental (n=12) and 
control (n=7) groups. The mean and 
standard deviation of anthropometric data of 
the two groups are provided in Table 1. 

 

All subjects completed the consent form 
and medical history. Experimental group 
participated in two similar sessions of 
wrestling exercise in the morning and 
afternoon; while the control group did not 
exercise. Breakfast of all subjects in the 
morning exercise was the same and in the 
afternoon exercise, similar breakfast and 
lunch were provided. Training programs 
contained wrestling training and practicing 
common wrestling skills. First the subjects 
warmed-up for 20 minutes. After warming-
up, they practiced wrestling for three two-
minute sets. There was 30 seconds rest 
between the sets. Then they rested for three 
minutes. Common wrestling skills were 
practiced which included four 30-second 
techniques, it two times each lasting for two 
minutes with 30 seconds rest between the 
times. After three minutes, the athletes 
wrestled for two times, three minutes each, 
and the last part was a 10-minutecool-down. 
Total exercise time was 65 minutes. Blood 
sampling was performed before and 
immediately after morning and afternoon 
exercise. In each sampling 5 ml of blood 
sample was collected from the vein in the 
sitting position in order to expand the 
supply of blood (blood cell count). Blood 
samples were taken immediately to a tube 
containing anticoagulant K3EDTA and in 
the valid clinical laboratories were analyzed 
for hematological indices including the 
number of red blood cells, hemoglobin and 
hematocrit, MCH, MCHC, MCV, RDW, 
white blood cell count, platelet count, MPV, 

PDW and P-LCR using Cell Counter 
(Sysmex K-1000 IVB = 15.20) that made in 
Japan.  

 

Statistical methods 

All data were presented as mean ± 
standard deviation. Pre- and post-exercise 
values for the dependent variables were 
analyzed to determine if the distributions 
were normal using Kolmogorov-Smirnov 
(K-S) Normality test. A multivariate 
repeated test was used to compare two 
experimental and control groups. In 
addition, dependent t-test used to verify the 
differences within the group in the morning 
and afternoon session and changes in 
haematological indices in the morning 
session than afternoon. All the statistical 
analysis was performed with software SPSS 
(version 18) and the significant level was 
determined at P<0/05.  

 

Results  

The results of the control and 
experimental group are provided in Tables 2 
and 3. The results showed that wrestling 
exercise led to significant increase in PLT in 
the morning (P=0/003) and afternoon 
(P=0/013). Increase in PLT was higher in 
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the morning than afternoon with Eta squared 
0/45 and 0/35 respectively.  

Furthermore, the RDW and MPV 
significantly decreased (P=0/01) in the 

afternoon than morning session in the 
experimental group although was not 
significant compared to the control group. 
Other hematological parameters did not 
change significantly in experimental group.
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Discussion 

The present research studied the effects 
of two sessions of wrestling exercise in the 
morning and afternoon on hematological 
parameters. Except for PLT, none of the 
hematological variables changed 
significantly in response to wrestling 
exercise in the morning and afternoon. The 
results of this study showed RDW and MPV 
significantly decreased (P=0/01) in the 
afternoon than morning session in the 
experimental group although was not 
significant compared to the control group. 
The findings of Tayebi et al. (2005) are 
consistent with the results of this study. 
They have also reported that RBC, MCH, 
HGB, HCT and MCHC remained 
unchanged after exercise while RDW 
significantly decreased. But in contrast to 
the results of the present study they 
observed that MCV and WBC increased in 
response to exercise. They claimed that 
these changes were independent from 
plasma volume, and attributed them to the 
increase in the regeneration of red blood 
cells and rate of iron transfer from bone 
marrow into erythrocytes circulating. 
Tayebi et al. (2007), observed similar 
results, but they found no significant change 
in RDW and a significant reduction in  
MCV  and noted that their results were 

independent from plasma volume but were 
due to a decrease from  macrocytic anemia 
to normal range. 

One of the reasons that might have led 
to difference results in the present study in 
WBC compared to other studies could be 
the especial and unique type and nature of 
the wrestling training. Because the WBC 
increase in most studies have found 
(Ghanbari Niaki et al.  2005, Havil et al. 
2003, Hulmi et al. 2010,  Tayebi et al. 2005 
& Wu et al. 2004) may also be due to the 
neutrocitos resulted from the effects of 
catecholamines and cortisol and some other 
factors involved in an acute collision 
exercise, such as wrestling (Wu et al. 2004). 
Given the role of phagocytic neutrophils and 
their increase during inflammation, result 
this studies was not far-fetched, because 
intense exercise may lead to muscle tissue 
injury and white blood cells increase as a 
result of this injury. Perhaps some other 
factors such as increased activity of 
sympathetic nervous system, increased 
cardiac output and changes in capillary 
endothelial cells, play a role in releasing 
these cells that are attached to the wall, into 
circulation (Tayebi et al. 2011). However, 
as noted in a study nature of the practice is 
possible reasons for the not changed. 
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 Another important finding of the 
present study was the PLT increase in both 
morning and afternoon sessions, with a 
more severe change in the morning 
compared to the afternoon session, MPV 
reduction in the morning than afternoon 
session and other platelet parameters did not 
change. Other indicators of blood did not 
change significantly in this study. An 
increase in PLT and no change in RDW and 
P-LCR were observed in many other studies 
(Karakoc et al. 2005 & Tayebi et al. 2005, 
2007). Platelets are produced in the 
stimulating conditions such as intense 
exercise (Yilmaz et al. 2004). The number 
of platelets increases as a result of exercise 
because new platelets are released from the 
vascular bed of the spleen, bone marrow and 
other platelet deposits in the body. Secretion 
of epinephrine as a response to exercise 
intensity, leads to the intense contraction of 
the spleen, where nearly one thirds of the 
body platelets are stored. In other words the 
training session has been so intense that has 
probably caused little injuries which in turn 
have stimulated the production of platelets 
as the coagulative factor. This mechanism 
can explain the observed increase of 
platelets in the present study (El-Sayed et al. 
2004, 2005 & Yilmaz, 2004). Changes in 
the size and volume of platelets may 
increase blood coagulation, which in turn is 
derived from this form of exercise that 
stimulates platelet-activation in the place of 
thrombosis formation. 

Conclusion 

According to research results, about the 
platelets increase, and stimulation and 
activation of possible of thrombosis events, 
it should be considered that the increase in 
the number of platelets during heavy 
exercise may have adverse thrombogenic 
effects in high risk individuals (Gielen et al. 
2001). This should be taken into account in 
designing the exercise sessions. Athletes 
should aim to achieve this through proper 
recovery and cooling down immediately 
after exercise, taking into account the issues 
of public health, having adequate rest and 
optimal nutrition in terms of energy, 
vitamins, minerals and water. The results 
also indicate that positive changes in 

hematologic indices  is higher in the 
afternoon session, so afternoon exercise is 
more suitable, however, doing further 
research on the exercise t ime seems 
n e c e s s a r y . 
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