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Abstract 
The research included a study the effect of exercise on the 
hematological parameters among smoker students. The study was 
applied on (60) blood samples of physical education students and 
medical microbiology students at aged (18-25). The students 
divided into two groups (30\group). The first group (non-athletes 
group) was divided into two subgroups: Smokers and non-
smokers. The second group (athletes group) also divided into two 
subgroups: Smokers and non-smokers. The result show no 
significant difference (p>0.05) of white blood cell (WBC), red 
blood cell (RBC), and hematocrit (PCV), mean corpuscular 
volume (MCV), mean corpuscular hemoglobin (MCH) and mean 
corpuscular hemoglobin concentration (MCHC). But we find 
significant difference (p>0.05) in hemoglobin (Hb) and platelets 
(PLT), between non-athletes smokers and non-athletes 
nonsmokers. The result also show no significant difference 
(p>0.05) of (WBC), (RBC), (Hb), (PCV), (MCV), (MCH) and 
(MCHC). But there is a significant difference (p>0.05) in (PLT), 
between non-athletes smokers and athletes smokers. 
Keywords: Cigarette smoking, young smokers, hematological 
parameters, Sport Exercise. 

1. Introduction 

Smoker knows that he is the person who smoked more 
than ten cigarettes per day [1]. Tobacco cigarette 
smoking is one of the major leading causes of death 
and essential public health challenge in world over [2]. 
Smoking has both acute and chronic effect on 
hematological parameter of blood. Smoking is 
considered to cause cancer, stroke and heart dis-ease 
[3]. There are more than 4000 chemicals found in 
cigarette smoke [4], and a cigarette smoker is exposed 
to a number of harmful substances including nicotine, 
free radicals, carbon monoxide and other gaseous 
products [5]. It is widely known that smokers have 
higher risk for cardiovascular diseases, hypertension, 
inflammation, stroke, clotting disorder, and respiratory 
disease [6-7]. Cigarette smoke is an important factor in 
the formation of free radicals [8]. Can distinguishing 
two phases in the process of cigarette smoke are tar and 
gas phase [9]. Found from the analysis of each phase 
that one puff cigarette contains about 1014 free radical 
in the tar phase and 1015 free radical in gas phase to be 
in the form of different com-pounds capable of causing 

increased generate different types of Reactive Oxygen 
Species (ROS) such as Superoxide (O2.-), Hydrogen 
peroxide (H2O2), Hydroxyl (OH.) and Peroxyl 
(ROO.). These ROS in turn able to generate oxidative 
damage in the form of lipid peroxidation [9]. That ROS 
contribute in many metabolic processes and transfers of 
cellular signal and is believed to have an important 
impact on premature aging, so the removal of toxicity 
and disposal is essential for the physiological activity 
of living cells [10]. Living organisms able to develop 
complex systems as antioxidants to equation ROS and 
to reduce the harm caused and these systems it is ether 
enzymatically like, superoxide dismutase, catalase and 
glutathione peroxidase, or large molecules such as 
ferritin, ceruloplasmin and albumin, or various types of 
small molecules such as ascorbic acid, reduced 
glutathione, β-carotene, α-tocopherol, bilirubin, uric 
acid and methionine [10]. The body uses antioxidants 
to soak up free radicals like sponges. If your body has 
plenty of antioxidants available, it can minimize the 
damage caused by free radicals. Under normal 
physiological conditions, there is a critical balance in 
the generation of oxygen free radicals and antioxidant 
defense systems used by organisms to deactivate and 
protect themselves against free radical toxicity [11]. 
Exercise is an important function of living systems. It 
affects many systems in our body. Human body adapts 
to exercise by breathing and by cardiovascular systems; 
such as, cardiac output is 20-25 liters during high 
intensity exercise [12] and also exercise may affect 
blood parameters. Physical and physiological response 
also plays an important role, in hematology [13]. 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 [14]. Because of the impact of 
the positive useful for exercise by increasing the energy 
level in the body and thus increase the capacity of 
organs of the body to absorb nu-trients more 
effectively, leading to a balance of high blood pressure 
and increased heart and lungs activity and increase the 
speed of the circulatory system [15] and the prevention 
of obesity, diabetes, cancer and diseases respiratory 
and Osteoporosis, heart disease and blood vessels and 
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maintain health and fitness [16]. This study has been 
conducted to determine the impact of sport exercise on 
hematological parameters in young smokers. 

2. Material and Methods  

Sixty blood samples collected from physical education 
students and students of medical microbiology Dept.\ 
Faculty of Science and Health\Koya University-Iraq's 
Kurdistan region, at aged (18-25 years) and with good 
health. Samples divided into two main groups as 
follows: 

First group (non-athletes group) 30 students were 
divided into two subgroups: 15 smokers and 15 non-
smokers.  

Second group (athletes group) 30 students were divided 
into two subgroups: 15 smokers and 15 non-smokers. 

2.1 Laboratory test 

The blood samples were collected in the morning. 3ml 
venous blood samples were drawn in K3 EDTA (15%) 
Becton Dickinson Vacuum tubes and mixed gently. 
Complete Blood Count (CBC) was measured within 1-
2 hours of blood sampling by using Nihon Codon fully 
automatic Hematological analyzer (Nihon Kohden, 
Japan). The hematological analyzer was calibrated by 
standardized commercially available calibrators’ kit. 
CBC count (WBC "TLC and DLC", RBC, Hb, MCV, 
MCH, MCHC, HCT and PLT) were measured in this 
study. 

2.2 Statistical analysis 

Data were subjected to analysis of version (ANOVA) 
using SPSS program. The Hematological values 
between smokers and non-smokers, athletes and non- 
athletes were compared using unpaired “t” test. P < 
0.05 was considered for statistically significance [17]. 
 

3. Result and Discussion 

The results showed no significantly high in the level of 
WBC (p>0.05) in non-athletes smokers compared with 
non-athletes non-smokers. The results showed a 
significantly high in eosinophil (EOS) and no significant in 
neutrophil (NEU), while there was a significantly low in 
monocyte (MON) and no significantly in lymphocyte 
(LYM). Also the result show no significantly high in RBC, 
significantly high in Hb and PLT and no significantly low 
in PCV, MCV, MCH and MCHC Table (1). These results 
are inconsistent with [34] where noted a significantly high 
in the level of WBC in male smokers are also inconsistent 
with [18] where noted a significantly high in RBC, Hb and 
PCV and no significant differences in PLT. While the 
results were consistent with [18] that there are no 
significant differences in the level MCV wile inconsistent 
with [34] where noted a significantly low in MCH and 
MCHC. 

 
Table (1): Effect of smoking on hematological 

parameters in non-athlete's students 
 

Parameters 

Non-Athletes 

Non-Smokers 

(n= 15) 

Mean ± SD 

Non-Athletes 

Smokers 

(n= 15) 

Mean ± SD 

WBC (103\µl) 6.61 ± 2.55 7.20 ± 1.80 

LYM (%) 34.28 ± 4.99 31.21 ± 6.76 

MON (%) 5.72 ± 2.06 5.37 ± 1.13 ⃰ 

NEU (%) 37.47 ± 2.13 39.23 ± 3.11 

EOS (%) 22.60 ± 3.78 23.80 ± 4.83 ⃰ 

BAS (%) 0.00 ± 0.00  0.47 ± 0.52 

RBC (103\µl) 5.21 ± 0.79 5.74 ± 0.71 

Hb (g\dl) 15.73 ± 0.69 14.37 ± 2.05 ⃰  ⃰ 

PCV (%) 47.57 ± 2.16 46.47 ± 3.05 

MCV (fl) 90.13 ± 8.81 81.80 ± 9.69 

MCH (pg) 30.75 ± 4.43 25.07 ± 3.52 

MCHC (g\dl) 33.10 ± 0.32 30.98 ± 4.16 

PLT (103\µl) 270.00 ± 53.00 268.87 ± 96.55 ⃰  ⃰ 

⃰ Significant     ⃰  ⃰  High significant 

Although strong epidemiological evidence links cigarette 
smoking to cardiovascular disease, cancer and chronic 
obstructive pulmonary disease (COPD), the exact 
mechanisms of these links remain poorly understood. 
Some of the adverse effects of smoking include: initiation 
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of endothelial injury [19], acceleration of coronary 
progression and new lesion formation [20] and overall 
alterations in lipid and hemostatic systems [21]. Detecting 
endothelial damage may be the most useful step in the 
early diagnosis of atherosclerosis. Although the 
endothelium releases many molecules into the circulation 
and arterial wall, not all of them are specific to the 
endothelium and are therefore of limited research or 
diagnostic potential [22]. The mechanism for smoking-
induced increase in WBC count is not clear. It has been 
suggested that inflammatory stimulation of the bronchial 
tract induces an increase in inflammatory markers in the 
blood but it has also been suggested that nicotine may 
induce an increase in blood lymphocyte counts [23]. While 
leukocytosis may simply be a marker of smoking-induced 
tissue damage, the high count can promote cardiovascular 
diseases through multiple pathologic mechanisms that 
mediate inflammation, plug the microvasculature, induce 
hypercoagulability and promote infarct expansion [24] .In 
fact several studies have shown that WBC count is an 
independent predictor of atherosclerosis and 
cardiovascular disease [25]. The high WBC count in our 
male smoking subjects may also suggest that they might be 
at greater risk for developing atherosclerosis and 
cardiovascular diseases than non-smokers. 

The reported refer that high level RBC, WBC and 
Hematocrit are associated with blood viscosity and clotting 
in smokers [26]. High level of RBC is termed as 
polycythemia and very high RBC mass slows blood 
velocity and increase the risk of intravascular clotting, 
coronary vascular resistance, decreased coronary blood 
flow, and a predisposition to thrombosis [27]. It has been 
established that fibrinogen levels are higher in smokers 
than in non-smokers, and it has been estimated that the 
increasing risk of cardiac disease in smokers may be 
associated with high fibrinogen levels through arterial wall 
infiltration and effects on blood viscosity, platelet 
aggregation, and fibrin formation [28]. 

This elevation may lead to congenital heart disease, 
pulmonary fibrosis and elevated erythropoietin [29]. The 
mechanism by which polycythemia causes thrombosis is 
still under investigation, but smoking cigarettes creates a 
unique condition of combined polycythemia to chronic 
hypoxia, leading to elevated red cell production due to an 
elevated carboxyhemoglobin level, with concomitant 
plasma volume reduction. Overall, thrombosis is a serious 
complication of polycythemia and can lead to death in up 
to 8.3% of patients [30]. 

MCV, MCH and MCHC are three main red blood cell 
indices that help in measuring the average size and 
hemoglobin composition of the red blood cells. Their 
values are derived from the Hb, HCT and RBC-count by 
mathematical calculations. MCV indicates the size of a red 
blood cell and presence of red cells smaller or larger than 
normal size means the person has anemia, elevated levels 
of MCV in our study indicates that subjects might suffer 
from megaloblastic, hemolytic, pernicious or macrocytic 
anemia usually caused by iron and folic acid deficiencies. 
MCH is the average weight of hemoglobin that is present 
inside single red blood cell whereas MCHC denotes the 
amount of hemoglobin in a specific volume of ‘packed’ red 
corpuscles or cells. We found no significantly low value of 
MCHC (p<0.05) among smokers indicating hypochromic 
anemia and might be due to paucity of folic acid or vitamin 
B12 or thyroid problems. [31]. 

The results also showed no significantly high in the level 
of WBC (p>0.05) in athletes smokers compared with 
athletes non-smokers. The results showed a significantly 
high in EOS and NEU, while there was a significantly low 
in MON and LYM. Also the result show no significantly 
low in RBC and PLT, no significantly high in Hb, PCV, 
MCH and MCHC wile significantly high in MCHC Table 
(2).  

 
Table (2): Effect of smoking on hematological 

parameters in athlete's students 
 

 

Parameters 

Athletes 

Non-Smokers 

(n= 15) 

Mean ± SD 

Athletes 

Smokers 

(n= 15) 

Mean ± SD 

WBC (103\µl) 4.74 ± 4.82 7.28 ± 6.55 

LYM (%) 40.34 ± 0.96 29.23 ± 2.01 

MON (%) 7.45 ± 1.87 4.83 ± 0.79 

NEU (%) 41.70 ± 3.45 44.20 ± 6.17 

EOS (%) 10.59 ± 2.29 21.74 ± 4.28 

BAS (%) 0.02 ± 0.41 0.00 ± 0.00 ⃰   

RBC (103\µl) 5.23 ± 0.53 4.98 ± 0.41 

Hb (g\dl) 15.65 ± 0.76 15.99 ± 0.77 

PCV (%) 46.05 ± 2.56 46.61 ± 1.38 

MCV (fl) 77.33 ± 16.70 94.36 ± 6.35 ⃰ 

MCH (pg) 26.35 ± 6.57 32.55 ± 2.76 ⃰ 
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MCHC (g\dl) 33.98 ± 1.24 34.43 ± 1.61 

PLT (103\µl) 245.33 ± 21.62 211.73 ± 2.37  

⃰ Significant     ⃰  ⃰  High significant 

The results showed no significantly high in the level of 
WBC (p>0.05) in non-smokers athletes compared with 
non-smokers non-athletes. The results showed a 
significantly high in LYM, and no significantly in MON 
and NEU. While there was no significantly low in EOS. 
Also the result show no significantly high in RBC and 
MCHC, no significantly low in Hb, PCV, MCV, MCH and 
PLT Table (3).  

 
Table (3): Effect of sport exercise on hematological 

parameters in non-smoker's students 
 

 

Parameters 

Non-Smokers 

Non-Athletes 

(n= 15) 

Mean ± SD 

Non-Smokers 

Athletes 

(n= 15) 

Mean ± SD 

WBC (103\µl) 6.61 ± 2.55 4.74 ± 0.48 

LYM (%) 34.28 ± 4.99 40.34 ± 0.96 ⃰ 

MON (%) 5.72 ± 2.11 7.45 ± 1.87 

NEU (%) 37.47 ± 2.14 41.70 ± 3.45 

EOS (%) 22.60 ± 3.78 10.58 ± 2.29 

BAS (%) 0.00 ± 0.00 0.20 ± 0.041 ⃰ 

RBC (103\µl) 5.21 ± 0.79 5.23 ± 0.53 

Hb (g\dl) 15.73 ± 0.69 15.65 ± 0.76 

PCV (%) 47.57 ± 2.16 46.05 ± 2.56 

MCV (fl) 90.13 ± 8.81 77.33 ± 16.70 

MCH (pg) 30.75 ± 4.43 26.35 ± 6.57 

MCHC (g\dl) 33.10 ± 0.32 33.98 ± 1.24 

PLT (103\µl) 270.00 ± 53.00 245.33 ± 21.62 

⃰ Significant     ⃰  ⃰  High significant 

The results showed no significantly high in the level of 
WBC (p>0.05) in smokers athletes compared with smokers 
non-athletes. The results showed no significantly low in 
LYM, MON and EOS. While there was no significantly 
high in NEU. Also the result show no significantly low in 
RBC and significantly in PLT, and there was no 

significantly high in Hb, PCV, MCV, MCH and MCHC 
Table (4). 

 
Table (4): Effect of sport exercise on hematological 

parameters in smoker's students 
 

Parameters Smokers 

Non-Athletes 

(n= 15) 

Mean ± SD 

Smokers 

Athletes 

(n= 15) 

Mean ± SD 

WBC (103\µl) 7.20 ± 1.80 7.28 ± 0.66 

LYM (%) 31.20 ± 6.76 29.23 ± 2.01 

MON (%) 5.37 ± 1.13 4.83 ± 0.79 

NEU (%) 39.23 ± 3.11 44.20 ± 6.17 

EOS (%) 23.80 ± 4.83 21.74 ± 4.28 

BAS (%) 0.200 ± 0.41 0.00 ± 0.00 

RBC (103\µl) 5.74 ± 0.71 4.98 ± 0.41 

Hb (g\dl) 14.37 ± 2.05 15.99 ± 0.77 

PCV (%) 46.47 ± 3.05 46.61 ± 1.38 

MCV (fl) 81.80 ± 9.69 94.36 ± 6.35 

MCH (pg) 25.07 ± 3.52 32.55 ± 2.76 

MCHC (g\dl) 30.98 ± 4.16 34.43 ±1.61 

PLT (103\µl) 268.87 ± 96.55 211.73 ± 2.37 ⃰  ⃰ 

⃰ Significant     ⃰  ⃰  High significant 

There is a body of literature on blood rheology and 
exercise [32], but the conclusions have not been univocal 
[33]. In this study, we examined the hypothesis that 
exercise has the same effect on rheological parameters of 
smokers and non-smokers. We found that submaximal 
exercise is associated with alterations in blood rheology in 
both smokers and non-smokers. Triphasic rheological 
changes had been described following exercise [34]. 

The increase in white blood cell count observed in both 
smokers and non-smokers following exercise is in line with 
existing literature where both white cell activation and 
oxidant stress were implicated in the hemorheological 
effects of exercise [35]. The increase in the number of 
leukocytes after exercise may be explained by the increase 
in blood flow which recruits leukocytes from the marginal 
pool and/or hormonal changes, which are likely to be 
mediated by β adrenergic receptors. In addition, a decrease 
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in leukocyte filterability, an indication of leukocyte 
activation during exercise, has also been reported as a 
likely mechanism for the rise in white cell count [36].  

4. Conclusions 

As per the results obtained in our study and in the light of 
the above discussion it can be concluded that continue 
smoking for long periods affect the blood components 
especially with the increase in age. Also the regular 
exercise help reduce the free radicals which formed in the 
body after the constant smoking. 
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