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ABSTRACTThis research is conducted to examine physical, hematological parameters, and iron status of Greco-
Roman wrestlers. A total of 55 healthy Greco-Roman wrestlers in the age category of Cadets including 18
lightweight, 20 middleweight and 17 heavyweight wrestlers participated in the study, voluntarily. Physical fitness,
hematological parameters and iron status were measured. Kruskal-Wallis Test, a non-parametric test, was used for
the comparison of three independent groups. Tukey HSD test was used to determine the source of difference. Some
significant differences were found in values of the handgrip strength test, VO

2
max.test and body fat percentage

according to the results of this study. Some significant differences were found in hematological parameters and
neutrophils, lymphocytes, monocytes, mean corpuscular volume, platelet distribution width, iron and ferritin
which all are iron status values. The source of differences in physical, hematological parameters and iron status are
formed of values of lightweight Greco-Roman wrestlers. Physical structure differences may have the effects of
trainings differentiated by weight classes.
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INTRODUCTION

Today, there are two styles in wrestling for
men which is one of the most important sports of
the modern Olympic Games. Greco-Roman is a
classic style that only allowed the upper body
movements. Both lower and upper body wres-
tling are allowed in freestyle wrestling and this
constitutes the other form of the wrestling (Lo-
pez-Gullon et al. 2011).Both in two styles, the
victory condition is met either by holding an
opponent’s shoulders or scapulae (shoulder
blades) on the wrestling mat for a prescribed pe-
riod of time or scores of the wrestlers for their
performance in two three-minute periods (Yoon
2002). Such as in most sports, also in wrestling,
aerobic and anaerobic energy systems operate
at various levels (Callan et al.  2000). Wrestling is
a sport that dynamic and isometric muscle
strength, body composition requiring strength
and endurance and hydration status affect the
performance, considerably (Horswill 1992).A
match between two high-skilled Greco-Roman
wrestler is characterized by high intensity of com-

petitive actions and high-demand technical and
tactical skills along with appropriate level of
speed, strength, both speed and strength en-
durance (Khalmukhamedov et al. 2004).The pur-
pose and content of wrestling trainings are to
develop these characteristics. One of the factors
affecting the training is the physical structure of
the individual (Gokdemir 2000).  Optimal body
composition is a matter of concern for wrestlers
because wrestlers participate in matches by their
body weights and need to set their weights be-
fore each match. For this reason, as majority of
wrestlers want to minimize their total body weight
and the amount of fat in their bodies, they also
want to increase the lean tissue mass in their
bodies (Yoon 2002). However, the relationship
between body fat percentage and success in
wrestling has not been shown in the previous
studies (Horswill 1992; Yoon 2002).Measuring
the current state of a wrestler by using physical
aptitude tests, both provides information to a
wrestler and his coach about the physiological
capacity of the wrestler and allows making a com-
parison between his capacity and reference rang-
es of his peer groups. At the same time, the as-
sessment of current state reveals the strengths
and weaknesses of the athlete and accordingly,
enables the development of optimal training pro-
grams (Mirzae et al. 2009). Studies conducted
shows that general physiological profiles of suc-
cessful wrestlers have high anaerobic strength
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and capacity, muscular strength and aerobic
strength, above-average flexibility and lean
body structure with mesomorphic structure at
the maximum level (Horswill 1992; Yoon 2002).
Exercise can affect the blood parameters. Phys-
ical and physiological responses have great im-
portance in hematology (Astrand et al. 1986).He-
matological parameters are necessary and im-
portant for purposes such as control, check,
prevention and diagnosis in sports medicine
(Younesian et al. 2004). Hematological examina-
tion is especially important for the evaluation of
health and performances of athletes in situations
such as high training loads, strong psychophys-
iological stress during matches, changes in ho-
meostasis and shifting of biochemical and he-
matological values out of physiological range
(Banfi 2008; Mercer et al. 2005). Changes in red
blood cells and human iron metabolism are
thought to play an important role in prediction
of optimal physical performance by use of he-
matological parameters(Dopsaj et al. 2013). Iron
plays an important role in many cellular process-
es such as DNA synthesis and electron trans-
port. In addition, it is an important constituent
of oxygen-carrying hemoglobin in the blood. On
the other hand, ferritin is one of the determi-
nants commonly used for the status of iron
stores. For this reason, iron deficiency can af-
fect physical performance (Schumacher et al.
2002). Nutritional anemia is widely seen for sports
branches in which especially weight reduction
is common. Gymnasts, wrestlers, and endurance
runners are the most prominent members of this
category (Shaskey et al. 2000). Red blood cell
(RBC), hemoglobin (HGB), hematocrit (HCT),
medium corpuscular volume (MCV), mean cor-
puscular hemoglobin (MCH), red blood cell vol-
ume distribution width (RDW), serum iron (SI),
serum iron binding capacity (SIBC), serum fer-
ritin (SF) can be demonstrated as useful tools in
monitoring iron deficiency (Dopsaj et al. 2013).
There are sufficient number of studies about
wrestling focused on hematological parameters,
iron status and examination and follow-up of
physical values but there are only a limited num-
ber of studies examining these parameters by
weight classes. For this reason, the aim of our
study is to examine whether some physical, he-
matological parameters, and iron status of the
Greco-Roman wrestlers in the age group of ca-
dets who are involved in long-term wrestling
trainings change by the weight classes or not.

METHODOLOGY

Subjects: A total of 55 healthy Greco-Roman
wrestlers in the age category of Cadets includ-
ing 18 lightweight, 20 middleweight and 17
heavyweight wrestlers who have been accom-
modating as boarders in the MilasWrestling
Training and Education Center at least for two
years, participated in the study, voluntarily.
These wrestlers were divided into three classes
by the weight categories as lightweight (39kg-
50kg), middleweight (54kg-69kg) and heavy-
weight (76kg-100kg) wrestlers (FILA 2010).
Healthy athletes, who have been training wres-
tling at least for two years, were included in the
study.

Training Content: Endurance, strength, spe-
cial technical workouts, quick strength workouts
and tactical workouts and exercises for games
specific to the sports branch and competition.
The exercises and workouts had have been made
5 days a week and each one was about 90
minutes.

Height (cm) and Weight (kg) Measurements:
Height was measured to the nearest 0.1 cm by
using a stadiometer. Weight was measured to
the nearest 0.1 kg on an electronic scale (Seca
Corp, Birmingham, United Kingdom).

Aerobic Power: The 20-meter shuttle run test
followed previously described protocols where
participants ran back and forth between two lines
set 20 m. apart. Participants commenced running
at an initial speed of 8.5 km·h-1, which increased
by 0.5 km·h-1. The pace was established by an
audio signal emitted from a compact disc. Partic-
ipants were given a warning if they did not reach
the line in time with the audio signal, and the test
was stopped if the participant could not reach
the line for two successive shuttles or if the par-
ticipant stopped voluntarily. Completed shuttles
were converted to total distance covered and
velocity at exhaustion for statistical analysis.
According the results from the study, the value
ofmaks. VO

2  
was found as ml/kg/min-1(Leger et

al. 1982).
Handgrip Strength: The handgrip strength

of the dominant hands was evaluated using a
handgrip dynamometer (Takei, Tokya, Japon). The
test was performed in the standing position. The
subject held the dynamometer in the hand to be
tested with the arm at right angles and the elbow
by the side of the body. Subject was then asked
to squeeze the dynamometer with her maximum
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isometric effort for a 5 s period. Test was repeat-
ed 2 times with both hands. 30 s resting intervals
were provided between measurements and the
highest score was recorded (ACSM 2000).

30-second Curl-up: The subjects lied on their
back, with their knees at right angles (90 degrees)
and feet flat on floor the negative changes in all
variables. The subject then attempted to perform
one complete sit-up during 30 seconds. Number
of performed sit-ups was counted (Sparling 1997).

Body Composition: The Bioelectrical imped-
ance (Tanita TBF- 401A, Tokyo, Japon) measure-
ments were made adhering to the manufacturer’s
guidelines. The measurements were performed
with the subjects stepping onto the measuring
platform without shoes and after wiping the soles
of their feet. Measurements were taken at a sim-
ilar time point each day after an overnight fast
and limited physical exertion in an attempt to re-
duce measurement error. From weight, height,
age, sex and bioelectrical impedance, BF was
calculated from a built-in equation of the analy-
ser. The amount of BF is expressed as a percent-
age of total weight. The analyser produces a print-
out with data of the BF after every measurement
(Prins et al. 2008).

Flexibility: Flexibility was measured with the
sit and reach test using the procedures of the
Eurofit directive. Subjects sat on the floor with
knees extended and feet placed at 90 degrees
against a box. Testing was performed without
shoes. The edge of the box was 15cm behind the
zero point for measurement such that if the fin-
gertips were in line with the box edge, a flexibility
score of 15cm was assigned. The participants
were asked to reach forward slowly and extend
forward as far as possible, in a smooth stretch-
ing movement. Scores were measured to the near-
est 0.5cm. The best of three trials was recorded
(Haugen et al. 2014).

Balance: Balance was measured using the
Flamingo balance test from the Eurofit test bat-
tery. Subjects balanced on one leg (without
shoes) on a 3 cm. wide plank, 4 cm. above the
ground, for 60 seconds. Participants held the
other foot with their hand. When in balance a 60
second timer was started. The time was stopped
each time an error (falling off the plank or letting
go of the foot). The result was registered as num-
bers of errors made before achieving 60 seconds
of balance time. Subjects who fell repeatedly with
minimal balance time were assigned an error score
of 30 (Haugen et al. 2014).

30-meter Sprint: The 30-meter sprint test was
used to determine quickness and speed. The
sprint time for 30 m. was measured using photo-
cell (Newtest 300 Series Powertimer, Finland)
positioned at the starting and finishing lines at a
height of 1 m. Participants started from a stand-
ing position, placing their forward foot 0.5 m be-
hind the sensor. The measurement of the time
was performed twice. The faster time was select-
ed for additional analysis (Imai et al. 2014).

Reaction Time: Reaction type was measured
by using Newtest 300 Series Powertimer device.
This device can record visual and auditory reac-
tion time in terms of 1/1000 seconds. Five-repeti-
tion adaptation test was performed before the
measurements recorded. Athletes made their
hands ready on the buttons before the order.
The measurement started after the order of the
person who made the measurement. 10-repeated
mixed reaction time values of all the participants
were got and the result was found by calculating
the arithmetic mean after excluding the best (the
highest) and the worst (the lowest) values  (Tamer
2000).

Hematological Parameters and Iron Status:
White blood cell (WBC), neutrophils (NEU), lym-
phocytes (LYMY), monocytes (MONO), eosino-
phils (EOS), basophils (BASO), red blood cell
(RBC), hemoglobin (HGB), hematocrit (HCT),
mean corpuscular volume (MCV),  mean count
of hemoglobin (MCH), mean concentration of
hemoglobin count (MCHC), RBC distribution
width (RDW), platelet count (PLT), mean plate-
let volume (MPV), platelet distribution width
(PDW) and platelet crit (PCT) were taken as
bases to hemotological parameters. Iron, iron
binding capacity (TIBC) and ferritin levels were
measured as iron status (kit) values. Subjects
were warned about not to eat or drink anything
after 22:00 pm one day before their blood sam-
ples were taken. Blood samples were taken in
laboratory between 8:30-09:30 in the morning on
an empty stomach. Blood samples were taken
into tubes with EDTA, hematological parameters
and iron status (kit) were analysed with architect
brand blood count device in Milas State Hospi-
tal laboratory.

Statistical Analyses: SPSS 16.0 Statistical
packageswere used for analysing the data.
Kruskal – Wallis Test, a non-parametric test, was
used for the comparison of three independent
groups. Tukey HSD test was used to determine
the source of difference. The significance level
was set as p<0.05.
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RESULTS

The findings of this study that had been con-
ducted to examine physical, hematological pa-
rameters and iron status of Greco-Roman wres-
tlers in the age group of Cadets by weight class-
es are given in the form of tables.In this study,
the mean ages of lightweight, middleweight and
heavyweight of wrestlers were found as
15.29±.84, 15.38±.74 and 15.11±2.19, respective-
ly. The mean of body weights were as
45.20±4.25, 64.51±4.64 and 83.95±9.14 kg, respec-
tively. The mean training years were found as
3.41±.71, 3.23±.88 and 3.27±1.56, respectively
(Table 1).

A statistically significant difference was
found in values of hand grip strength, body fat
percentage and VO

2
 max. The difference in val-

ues of handgrip strength was because of the rea-
son that the averages of lightweight wrestlers
were lower than the averages of middleweight
and heavyweight wrestlers. The difference in
body fat percentage resulted from the fact that
values of heavyweight wrestlers were higher
than the others and the difference in values of
VO

2
 max resulted from the fact that values of

heavyweight wrestlers were lower than the oth-
er (Table 2).

Significant differences were found in NEU,
LYMY and MONO values. The difference in the
value of NEU resulted from the fact that the val-
ues of lightweight wrestlers were lower than the
values of middleweight and heavyweight wres-
tlers. The difference in the value of LYMY result-
ed from the fact that the values of lightweight
wrestlers were higher than the others. The dif-
ference in the value of MONO was because of
the fact that middleweight wrestlers had lower
values when compared with the two other weight
classes (Table 3).

A significant difference was found in MCV
values. The difference resulted from the fact that

Table 1:Means and standard deviation values of-
age, height, weight and training year

Variables      Light   Middle       Heavy
    weight   weight       weight
  X±SD(1)  X±SD(2)    X±SD(3)

Age (year)     15.29 ±  .84 15.38 ±  .74 15.11±2.19
Height (cm) 162.94±7.98 167.61±5.51 172.86±6.72
Body weight 45.20±4.25 64.51±4.64 83.95±9.14
  (kg)
Training 3.41± .71 3.23± .88 3.27±1.56
  year (year)

Table 2: Physical parameters values of Greco-Roman wrestlers in terms of weight

Variables Lightweight Middleweight Heavyweight         Kruskal           Tukey
X±SD(1)  X±SD(2)  X±SD(3)          Wallisp            HSDp

Handgrip (kg) 31.44±  5.54 41.70± 8.57 45.53±10.94 0.000*** 1-2***,1-3***

Flexibility (cm) 35.05±  4.13 38.37± 8.76 39.72± 5.99 N.S N.S
MaksVO

2
47.16±  4.74 47.77± 5.43 43.16± 4.92 0.008** 1-3*, 2-3*

  (ml.kg.min)
Body fat % 5.13±  2.37 6.63± 2.25 15.76± 6.71 0.000*** 1-3***,2-3***

Mixed reaction .31±    .04 .30±   .10 .30±   .04 N.S N.S
  (sn)
Balance (sn) 25.33±18.99 28.03±29.49 24.07±21.78 N.S N.S
30m. Sprint (sn) 5.09±    .37 4.68±    .42 5.09±    .99 N.S N.S

N.S: Not Significant, *p<0.05, **p<0.01,***p<0.001.

Table 3: Leukocyteer parameters of Greco-Roman wrestlers in terms of weight

Variables Lightweight Middleweight Heavyweight         Kruskal             Tukey
X±SD(1)  X±SD(2)  X±SD(3)          Wallisp            HSDp

White blood 6.17±1.06 7.30±1.20 6.54±1.68 N.S N.S
  cell(WBC) k/uL
Neutrophils 49.54±5.12 59.00±7.54 55.70±4.12 0.000*** 1-2***, 1-3*

  (NEU) %
Lymphocytes 38.40±5.06 31.29±6.66 32.32±5.10 0.006** 1-2**, 1-3*

  (LYMY) %
Monocytes 8.62±2.14 6.90±  .75 8.95±2.31 0.007** 1-2*, 2-3**

  (MONO) %
Eosinophils 3.14±1.34 2.36±1.52 2.70±2.10 N.S N.S
  (EOS) %
Basophils .28±  .09 .42±  .21 .32±  .15 N.S N.S
  (BASO) %

N.S: Not Significant, *p<0.05, **p<0.01,***p<0.001.
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the values of lightweight wrestlers were lower than
the values of middleweight wrestlers (Table 4).

A significant difference was found in PDW
values. The difference resulted from the fact that
the values of lightweight wrestlers were lower than
the values of middleweight wrestlers (Table 5).

A significant difference was found in values
of iron and ferritin. The difference in the values

of iron resulted from the fact that the values of
lightweight wrestlers were lower than the values
of middleweight wrestlers and the difference in
the values of ferritin resulted from the fact that
the values of lightweight wrestlers were lower than
both the values of middleweight wrestlers and the
values of heavyweight wrestlers (Table 6).

Table 4: Erythrocyteer parameters of Greco-Roman Wrestler in terms of weight

Variables  Lightweight Middleweight Heavyweight         Kruskal            Tukey
  X±SD(1)  X±SD(2)  X±SD(3)          Wallisp             HSDp

Red blood cell 5.35± .38 5.25± .36 5.24± .34 N.S N.S
  (RBC) M/uL
Hemoglobin 14.60± .74 14.88± .73 14.34±1.49 N.S N.S
  (HGB) g/dL
Hematocrit 42.83±2.41 44.40±2.11 42.90±3.88 N.S N.S
  (HCT) %
Mean corpuscular 79.98± 2.86 84.76±6.54 81.62±3.21 0.032* 1-2*

  Volume (MCV) fL
Mean count of 27.22±1.23 28.44±2.58 27.29±1.58 N.S N.S
  hemoglobin
  (MCH) Pg
Mean concentra- 34.05± .48 33.52±1.02 33.43±1.22 N.S N.S
  tion of hemoglo-
  bin count
  (MCHC) g/dL
RBC distribution 13.35± .37 13.37± .88 13.62± .48 N.S N.S
  width(RDW) %

N.S: Not Significant, *p<0.05, **p<0.01,***p<0.001.

Table 6: Iron status parameters of Greco-Roman wrestlers in terms of weight

Variables Lightweight        Middleweight Heavyweight         Kruskal              Tukey
X±SD(1)               X±SD(2)  X±SD(3)          Wallisp             HSDp

Ironug/dL 89.17±22.29 115.90±31.80 96.47±22.60 0.038* 1-2*

Iron Binding 393.56±32.81 375.00±29.24 366.79±23.69 N.S N.S
  capacity
  (TIBC) ug/dL
Ferritinng/ml 21.55±  5.76+ 42.47±18.97 59.13±29.83 0.000*** 1-2*, 1-3***

+under the reference value,  N.S: Not Significant, *p<0.05, **p<0.01,***p<0.001.

Table 5: Thrombocyteer parameters of Greco-Roman Wrestler in terms of weight

Variables Lightweight         Middleweight Heavyweight          Kruskal             Tukey
 X±SD(1)                X±SD(2)  X±SD(3)          Wallisp            HSDp

Platelet count 294.58±41.13 265.15±42.72 251.00±59.51 N.S N.S
  (PLT) K/uL
Mean platelet 9.48±   .37 9.98± 1.24 9.83± 1.18 N.S N.S
  volüme
  (MPV) fL
Platelet distribu- 13.25± 2.92 15.49± 1.45 14.57± 2.33 0.041* 1-2*

  tion width
  (PDW) %
Platelet crit .27±   .03 .26±   .03 .25±   .06 N.S N.S
  (PCT) %

N.S: Not Significant, *p<0.05, **p<0.01, ***p<0.001.
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DISCUSSION

Physical Parameters: A high level of physi-
cal development is required for a high level of
training. Physical development is the most im-
portant key element to which training is based
upon. A wrestler under the umbrella of physical
development should act in line with an under-
standing of improving his endurance, strength,
speed and mobility and obtaining a high level of
coordination and having an adaptable and de-
veloped body(Gokdemir 2000). Some significant
differences were found in values of the hhand-
grip strength test, VO

2
max test and body fat per-

centage (BFP) according to the results of this
study. However, no significant differences were
observed in values of flexibility, speed, balance
and reaction times. The difference in the values
of hand grip strength resulted from the fact that
values of the lightweight wrestlers were lower
than the values of middleweight wrestlers and
the values of heavyweight wrestlers. The rea-
son of the difference in the value of VO

2
 max

resulted from the fact that the values of heavy-
weight wrestlers were lower than the values of
lightweight wrestlers and the values of middle-
weight wrestlers. The difference in the value of
BFP by weight classes resulted from the fact that
heavyweight wrestlers have higher body fat per-
centages when compared to lightweight wres-
tlers and middleweight wrestlers.

The researchers can specify the literature re-
view related to the present research as follows.

Francihini et al. (2014) showed that  skinfold
thickness of heavyweight judo athletes were
found to have the highest values as compared
with lightweight and middleweight judo athletes.
García-Pallarés et al. (2011) examined whether
there is any difference between elite male free-
style wrestlers in terms of anthropometric, phys-
ical, neuromuscular and physiological parame-
ters. 92 male wrestlers were divided into groups
by their weight classes as lightweight, middle-
weight and heavyweight wrestlers. Some signif-
icant differences were found in the values of BFP,
grip strength and back strength by their weight
classes. The values of lightweight wrestlers are
low. Karnincic et al. examined the effect of body
weight on some selected physiological parame-
ters in their study that they conducted in 2013.
This study divided 60 athletes into 3 different
groups by their weight classes as lightweight,
middleweight and heavyweight wrestlers and

each group consisted of 20 athletes. Each wres-
tler was subjected to a wrestling match and the
heart rate, glucose and blood lactate values of
these wrestlers were measured before and after
these matches. The different body weights of
athletes, did not affect lactate and glucose lev-
els of athletes before, during and after the wres-
tling match. Lactate and glucose dynamics were
found the same for all weight classes. Low sig-
nificance level was found between lactate and
glucose levels of lightweight wrestlers after 5
minutes of rest after the 3rd period of the match
(Karnincic et al. 2013). Saad (2012) examined the
physiological performances of Egyptian wres-
tlers competing in lightweight and middleweight
classes both after the rest and the effort in his
study that he conducted in 2012. A total of 30
wrestlers including 12 lightweight wrestlers with
body weight ranging from 50kg to 60kg and 18
middleweight wrestlers with body weight rang-
ing from 66kg to 84kg, participated in this study
and these athletes were divided into two groups.
As a result, although the body weights of the
wrestlers differ significantly between two groups,
the physiological variables for two groups were
found very close to each other. Significant dif-
ferences were found between parameters of light-
weight and middleweight wrestlers such as blood
glucose and dialostic blood pressure after the
effort (Saad 2012).There are also some other stud-
ies stating that physical performance increases
due to long-term wrestling trainings (Yamaner
2012).There some other studies revealing that
physical performance increases (Cicioglu et al.
2007), that body weight, body fat percentage,
strength and power values reduce (Ratames et
al. 2013), that Greco-Roman wrestlers are stron-
ger and powerful  compared to freestyle wres-
tlers (Rezasoltani et al. 2005),  and that especially
the hand and forearm muscles and leg muscles
of Greco-Roman wrestlers are more dominant as
a result of the explosive force exhibited due to
maximal force than the others (Bayraktar et al.
2012) during wresting season.

Hematological Parameters:  The amount of
leukocytes in the blood increases as a result of
increased and accelerated blood flow with the
mixing of leukocytes adhering to the vessel walls
to the blood. Also, hormonal changes play a role
in this increase (Waern et al. 1993). The more the
stress accompanying exercises is, the more the
increase in the amount of leukocytes becomes.
This increase is more apparent and significant
especially in intense exercises. The main reason
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for this increase is the increase in blood pres-
sure during exercise (especially increase of sys-
tolic blood pressure), thus the increase in fluid
filtration provided by capillaries of arterial tissue
between tissues. Another reason, the increase
of metabolites in the fluid between tissues as a
result of increasing metabolism, thus increase in
osmotic pressure and the withdrawal of water
between tissues (Karacabey et al. 2004). The in-
crease in thrombocytes can be explained with
hemoconcentration due to exercise as well as
increase in the number of blood-platelets due to
the factors putting the body under stress and
that this stress cause nervous system activity
(Gunay et al. 2006).The averages of hematologi-
cal values of our study were within the normal
reference range. Significant differences were
found in the values of NEU, LYM, MONO, MCV
and PDW by weight classes. No significant dif-
ference was found for the values of WBC, EOS,
BASO, RBC, HGB, HCT, MCH, MCHC, RDW,
PLT, MPV and PCT. The differences in the val-
ues of NEU and LYM were resulted from the fact
that the values of lightweight wrestlers were lower
than both the values of middleweight and heavy-
weight wrestlers. The reason for the difference
in the value of MONO resulted from the fact that
the values of middleweight wrestlers were lower
than both the values of lightweight and heavy-
weight wrestlers. The reason for the difference
in the values of MCV and PDW resulted from
the fact that the values of lightweight wrestlers
were lower than the values of middleweight wres-
tlers.

There are some studies in the literature con-
ducted on hematological parameters. Magazan-
ik et al. (1988) examined the effect of chronic ex-
ercise on erythrocyte values and stated that this
parameter decreases as a result of this effect.This
increase in the number of leukocytes can be ex-
plained with the joining of marginal (very few)
leukocytes into the blood circulation. Otherwise,
the blood flow increases during the exercise and
the circulation begins to accelerate.  Leukocytes
in the vessel wall join to the bloodstream and
thus, the number of leukocytes in the blood
increases(Chen et al. 1989).Ricci et al. (1988)
found that hematological parameters decrease
due to chronic exercise. Cakmakci (2009) could
not found any significant difference between
leaukocyte, thrombocyte, hemoglobin and he-
matocrit parameters of taekwondo athletes tak-
en before and after their training camp. Kara et

al. (2010)could not found any significant differ-
ence between hemoglobin, hematocrit, erythro-
cyte, leukocyte, and thrombocyte levels of elite
athletes involved in two different sports branch-
es. It has been reported that thrombocyte (PLT)
level increases for wrestlers after the training
according to the research conducted on wres-
tlers (Koushi et al. 2013).

There are some studies comparing athletes
and sedentary groups in which stating lympho-
cytes are found low (Papa et al. 1989), high (Baj
et al. 1994; Nieman et al. 1993) or do not change
(Nieman et al. 1995; Tvede et al. 1991). There are
some researches indicating that it does not sig-
nificantly effect on the neutrophil (Hack et al.
1992;Pyne 1994; Baj et al. 1994), too. Some sig-
nificant differences were found in thrombocyte
and plasma variability according to the analyses
of blood values performed on wrestlers. Signifi-
cant differences could not be found in values of
hemoglobin, hematocrit, erythrocyte and leuko-
cyte (Yamaner 2012).Brandau et al. (2014) stated
that participation in the Brazilian Jiu-Jitsu com-
petition caused significant increases in leuko-
cytes, neutrophils, monocytes, platelet count.

Iron Status: Some events such as intravas-
cular hemolysis, gastrointestinal blood fluid in-
crease and hematuria, develops during exercise
due to iron deficiency in addition to intense leg
movements during and after intense exercises,
thus these lead to increase in the amount of hemo-
globin (Beard et al. 2000; Deitrick 1991; Dressen-
dorier et al. 1992). It was seen in the previous
studies that iron and especially ferritin and iron
store protein decrease in athletes. The reason
for this may arise from an increasing loss of wa-
ter in intestines and kidneys due to absorption
and sweating modified by intestinal tract and a
paired increase of the synthesis of iron-contain-
ing proteins (Lampe et al. 1986; Newhouse et al.
1988).In our study, iron and iron binding capac-
ity are within normal reference ranges for all
weight classes. Whilst, ferritin is within normal
reference range for middleweight and heavy-
weight Greco-Roman wrestlers, it is low for light-
weight Greco-Roman wrestlers. Significant dif-
ferences were found in the values of iron and
ferritin by weight classes. However, a significant
difference could not be found in the values of
iron binding capacity. The reason for the differ-
ence in the value of iron is that lightweight wres-
tlers have lower values compared to middle-
weight wrestlers. The difference in the value of
ferritin was resulted from the fact that the values
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of lightweight wrestlers were lower than both
middleweight and heavyweight wrestlers.

There are some studies and researches on
the subject. Soslu et al. (2014) examined the iron
and iron binding capacity and ferritin levels of 8
runners and 8 skiers at the level of national team
after an exercise program of 12 weeks. Whilst,
significant differences were found at the level of
iron after the training, there were no significant
differences in iron binding capacity and ferritin
levels.Choudhary et al. (2011) examined the ef-
fect of exercise on iron status and hemoglobin
levels of trained and nontrained study subjects.
As a result, when they were compared to each
other after the exercise, it was seen that serum
iron was decreased and hemoglobin increased
for nontrained individuals compared to trained
individuals.It has been reported that the value
of ferritin decreased (Pouramir et al. 2004; Wilkin-
son et al. 2002), and total iron binding capacity
increased (Pouramir et al. 2004) after a long-term
exercise. It was observed that the level of ferritin
increased (Schumacher et al. 2002), did not
change (Rahmani-Nia et al. 2007) whereas iron
was reduced (Rahmani-Nia et al.  2007) after a
medium and high-intensity exercise.

CONCLUSION

That doing long-term wrestling trainings
cause different effects by weight classes can be
attributed to the effort capacity of individuals.
Training intensity, duration and frequency are
thought to cause differences in physical and
hematological parameters and iron status of wres-
tlers by weight classes. Besides, wrestling is a
sports branch in which a tight weight control is
available. It’s likely to say that lightweight wres-
tlers are the most affected weight category by
physical trainings and nutrition because of
weight control and loss. Various researches on
the effect of wrestling trainings on physical and
hematological parameters and iron status values
are available.

RECOMMENDATIONS

However, there is limited number of studies
by weight classes. The findings of these re-
searches should be supported by more research-
es. The trainers may be suggested to follow the
hematological parameters and iron status, espe-
cially iron deficiency, as well as the physical per-

formance of their wrestlers and to take the nec-
essary measures.
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