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Abstract

Cigarette smoking is widely recognized as a major risk factor in the
development and progression of various chronic diseases, including
atherosclerosis and chronic obstructive pulmonary disease. In Iraq, smoking
remains prevalent across both rural and urban populations. It has been
associated with significant alterations in inflammatory markers and
hematological parameters. This study aimed to examine smoking habits and
their effects on key blood parameters, including Total Leukocyte Count (TLC),
Differential Leukocyte Count, Total Red Blood Cell Count (TRBC),
Hemoglobin (Hb) concentration, and Packed Cell Volume (PCV). A total of
80 healthy adult males aged 20 to 56 years from Baghdad were enrolled,
comprising 40 smokers and 40 non-smokers. Participant classification was
based on a self-administered questionnaire. The results revealed that TLC,
TRBC, Hb concentration, PCV, eosinophils, and lymphocytes were elevated in
both light and heavy smokers compared to non-smokers, while neutrophil and
monocyte levels were reduced. These findings suggest that cigarette smoking
induces measurable changes in hematological profiles, which may contribute to
its role in disease pathogenesis.
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INTRODUCTION

Cigarette smoke is made up of a combination of organic and inorganic compounds that are
produced when tobacco is burned. Originally composed of about 4000 complex chemical
compounds, 60 of these compounds have been proven to increase the risk of developing
cancer, while other harmful compounds can cause heart and lung diseases. Nicotine is a
substance found in tobacco that makes quitting smoking challenging. Just a few seconds of
inhalation, nicotine enters the brain.. Nicotine promotes the release of neurotransmitters,
which are brain chemicals that assist control mood and behavior. and the nightshade family
of plants naturally contain nicotine, an alkaloid (most predominantly in tobacco and

Duboisia hopwoodii) [1].

With the exception of two nicotinic receptor subunits (nAChR-9 and nAChR-10), where it
works as a receptor antagonist, it is a receptor agonist at the majority of nicotinic
acetylcholine receptors (nAChRs)[2-4]. It is made from tobacco leaves (Nicotiana
tabacum), and people have enjoyed using it for generations. Posselt and Reimann's
Nicotiana tabacum was the source of the first known source of nicotine in 1828. It was
given that name in honor of Jean Nicot, who in 1560 made the first introduction of
Nicotiana tabacum to the French court [5]. There are nine primary side effects of nicotine
replacement therapy: hiccups, skin responses, lightheadedness, nausea/vomiting, gastro-

intestinal symptoms, sleep/dream issues, non-ischemic palpitations, and chest discomfort.
[6].
when At sufficiently high doses, nicotine may result in nausea, vomiting, diarrhea,

salivation, bradyarrhythmia, and possibly seizures, hypoventilation, and death.[7]

The harms of nicotine : It can cause an increase in blood pressure, heart rate, blood flow to
the heart, and narrowing of the arteries. Nicotine may also contribute to the hardening of
artery walls, which in turn can lead to a heart attack. This chemical can stay in your body
for 6-8 hours depending on how often you smoke. Smokers are more likely than non-

smokers to develop heart disease, stroke and lung cancer|[8].

Smoke from cigarettes is a combination of organic and inorganic chemicals that are
produced when tobacco is burned [9]; 60 of these compounds have been shown to increase
the risk of developing cancer, while other toxic components are linked to heart and lung

illnesses. [10] The following are a some of these hazardous compounds: Nicotine damages
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the lining of the arteries and causes significant changes in heart rate and blood circulation.

In addition, carbon monoxide in cigarette

smoke binds to hemoglobin in red blood cells. decreasing the blood's ability to transport
oxygen as a result [11,12]. Ammonia, benzene, formaldehyde, and cyanide chemicals are all
poisonous and detrimental to the liver and kidney cells . Methanol alcohol, which harms

the central nervous system and visual nerve.[13-14]

Depending on how much and how it is used (smoked, snuffed, or chewed), tobacco usage
has a substantial impact on health. Smoking's harmful effects on health (smoking is the

most prevalent Lung cancer and cardiovascular illness are both on the

rise as a result of tobacco use[15-16]. Smoking is a significant risk factor for heart attacks,
strokes, cancer, chronic obstructive pulmonary disease (COPD), which includes
emphysema and chronic bronchitis, and disorders of the heart, liver, and lungs (particularly
lung cancer, cancers of the larynx and mouth, and pancreatic cancer). Hypertension and
peripheral vascular disease are also caused by it. The consequences vary depending on the
length of time and quantity of smoking. The chance of developing these illnesses is
increased by smoking earlier in life and cigarettes with more tar. Moreover, secondhand
smoking or environmental tobacco smoke has been linked to harmful health consequences

in persons of all ages [17].

Over 5000 compounds, including tars and carbon monoxide (CO), are included in cigarette
smoke. Several of these compounds are thought to be harmful to human health. [18,19]
Because CO may diffuse quickly and binds to hemoglobin (Hb) strongly in alveolar
capillaries (with a binding affinity that is 200-250 times higher than that of O), tissue
hypoxia is caused by the synthesis of carboxyhemoglobin (HbCO), which raises Hb and
red blood cell levels (RBCs). [20].

Smokers' levels of HB and hematocrit may be higher. RBC count and daily cigarette
consumption have been found to be directly correlated. [21] White blood cells (WBCs) are
also negatively impacted by tobacco use in smokers of both sexes. According to studies,
smokers of both sexes have considerably more leukocytes than nonsmokers do, as well as
clevated levels of neutrophils, lymphocytes, leukocytes, monocytes, cosinophils, and
basophils. [22] Because of the effects of CO on erythrocytes, morphological alterations in
complete blood count (CBC) reveal a shift in mean corpuscular volume (MCV) [23] . CO

hypoxia is the cause of this, which increases the need for erythrocytes. The requirement

Volume 3, Issue 4, 2025 1097




Wed Abbas Mohammed

cannot be supplied as a result of vitamin By, being diverted by cyanide, which changes the
shape of RBC,[24]. Both also Many hematological parameters are significantly impacted by
smoking. Smoking 10 cigarettes a day results in slightly higher Hb, PCV, and MCV, which
is likely due to the accumulation of carboxy hemoglobin in the blood as well as a decrease
in plasma volume. Some effects are transient, and the severity of them varies between
individuals as well as by the number and type of cigarettes smoked The carboxy
hemoglobin level rises by 1% after one cigarette. Heavy smokers' carboxyhemoglobin
makes about 4-5% of their total hemoglobin, which might cause polycythemia. In addition
to an increase in lymphocyte count in some circumstances (increase in CD4 positive),
leucocyte count rises primarily as a result of an increase in neutrophils and neutrophil
function , Smokers often have greater platelet counts than non-smokers, but when they
stop smoking, their counts drop quickly. Furthermore, smoking raises blood cholesterol

levels, which may lead to the buildup of heat tissue in the arteries [25].

The heart receives oxygen and nourishment through the coronary arteries. The coronary
arteries may develop plaque, or fatty deposits, over time. This can decrease blood flow to
the heart and raise the possibility of a heart attack. The constriction and blockage of
coronary arteries are hastened by smoking. When anything, generally a blood clot, blocks
the flow of blood to the heart, a heart attack occurs. Heart muscle starts to deteriorate in
the absence of oxygen and nutrition. The degree of irreversible cardiac muscle damage
determines the heart attack's severity. Other blood arteries are harmed by smoking as well.
Peripheral arterial disease, which impairs blood flow, occurs when the arteries supplying
the arms and legs with blood are impacted. The complications of peripheral arterial disease

include amputation, gangrene, and blood clots. [26].

Respiratory system has been scientifically demonstrated that the lung's absorptive capacity
steadily declines with age, with nonsmokers experiencing a volume loss of 20 to 30 mm
year. Nevertheless, in smokers, these numbers increase to 60 mm annually. It was also
demonstrated that the number drops back to normal levels for non-smokers when smoking
is stopped eatly (before it does any significant harm to the lungs). Some smokers consider
the persistent coughing and ongoing sputum discharge brought on by smoking to be

normal. It is, however, an indication of the harmful effects of smoking.[27-28].

The color of the sputum may initially be clear, but occasionally, especially during the

winter, it may turn yellow, green, or black because of the microorganisms that flourish in

1098 Asian Journal of Science, Technology, Engineering, and Art



Wed Abbas Mohammed

such an environment. Sputum builds up as a result of overactive glands in the lining of the
airways of the lungs, which makes it easier for dust, debris, and bacteria to accumulate and

enter the airways, where they then constrict and make breathing difficult.

One of the most dangerous diseases for the body is chronic obstructive bronchitis, which
is caused by smoking and is sometimes referred to as "smoker's asthma" or "smokert's
asthma.". Smoking impairs the ability to breathe regulatly and frequently causes
enlargement of the alveoli due to the ongoing breakdown of the alveolar walls, which

reduces the body's capacity to absorb oxygen from the environment.

One of the most dangerous diseases for the body is chronic obstructive bronchitis,

sometimes known as "smoker's asthma," which is caused by persistent smoking.

Smoking impairs the capacity to breathe regularly and frequently causes the alveoli to swell
because smoking continuously erodes the walls of the alveoli, which reduces the body's

ability to absorb oxygen from the air.

The quantity of cigarettes smoked and the length of time spent smoking are other factors
that affect the development of carcinoid tumors. The danger increases with the length of
the time. Additional elements include the quantity of smoke inhaled, the cigarette's length,
the quantity of dangerous substances and carcinogens, how long they linger in the mouth,

smoking before the age of reason, and lastly the absence of

a filter tip[26-28].

NON SMOKER SMOKER

e —————

Figure 1. The lung for the smoker and non smoker
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MATERIALS AND METHODS

The study was conducted during the period from From October to April 2025, forty
people smoked (cigarettes, hookahs, electronic cigarettes). The effect of smoking on some
blood parameters was studied, including red and white blood cell counts, hemoglobin,

blood groups, and a control sample. 40 healthy blood donors .

Appendices provide a list of the apparatus, chemicals, biological materials, and kits that

were utilized to complete the current investigation.

Materials and tools are ( Westergren glass tubes , EDTA tube , Pipette , Westergren tube

rack , tupe contain the Sodium Citrate , Slides ,Anti-A, Anti-B, Anti-D drops)
Firstly: Erythrocyte Sedimentation Rate ( ESR) Test:

withdraw blood from the smoker . put the blood in EDTA tube , transfer 1 cc the blood
from EDTA tube to sodium citrate tupe , mix so that the blood mixes with Sodium citrate
in tube ,Fill westergren pipette up to zero mark ,place westergren pipette exactty in vertical

position for 1 hr and we record the result.
Second: Blood Group Test

We draw blood from a smoker , put the blood in an EDTA tube , took three drops of
blood and put it on the slide , put anti-A, anti-B and anti-D drops on each drop of blood

,Move the slide a bit and record the results
Third: Complete Blood Count (CBC) Test

Draw 1 cc blood sample , Place the blood sample in an EDTA tube and shake the tube
slowly until the blood mixes with the anticoagulant. , put the sample on a roller mixer for
two minutes, so that the blood mixes well with EDTA , make sure that there is a paper in
the printer connected to the CBC device , make the pipette of the device reach the end of
the tube so that it absorbs the blood properly, while pressing the large button located
behind the pipette , hear the sound of the device informing us that the blood collection
process is completed in the pipette,quickly withdraw the tube, the device continues to
count blood components for a minute , After that, the reading and printing process takes

place.
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Figure 2. Complete Blood count (CBC) test

Figure 3. ESR TEST, Blood Group Test, EDTA tube.

RESULTS AND DISCUSSION

Distributing age group in smoker revealed that < 30 year age group had the highest
frequency (42.0%), while the age group 30-40 year recorded the lowest frequency (20.0%).
Among control, the age group < 30years had the highest frequency (45.0%), followed by
the age group 30-40 year (40.0%).
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Table 1. Distribution of age group based on numbers of smokers and non-smokers

Age Group (year) | Smoking (N =40) Control (N = 40)
N | % N %

<30 17 | 42.0 18 45.0

30-40 8 20.0 16 40.0

> 40 15 | 38.0 6 15.0

Distributing of Period of smoking (Years), Smoking (arghile) revealed that <10 and >20
year age group had the highest frequency (38.0%), while the age group 10-20 year recorded
the lowest frequency (24.0%). Among smoking(cigarettes), the age group < 10years had
the highest frequency (47.0%), followed by the age group 10-20 year (32.0%).

Table 2. Distribution of Period of smoking (Years) based on numbers of smokers

(arghile) and smokers(cigarettes)

Period of Smoking (arghile) smoking(cigarettes)
smoking
(Years)
21 | % 19 %
<10 8 [38.0 45.0
10-20 5 24.0 32.0
> 20 8 |38.0 21.0

Hematological Parameters

A complete blood type would describe each of the 40 blood groups, and an individual's
blood type is one of many possible combinations of blood-group antigens[29]. Almost
always, an individual has the same blood group for life, but very rarely an individual's blood
type changes through addition or suppression of an antigen in infection, malignancy, or

autoimmune disease.[20][30-33].

Table 3. Distribution of Hematological Parameters

Blood group Smoking | percentage | smoking(cigarettes) | percentage
and Rh (arghile) (%) (%)
A 5 4
B 6 5
AB 5 5
1102 Asian Journal of Science, Technology, Engineering, and Art
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Blood group Smoking | percentage | smoking(cigarettes) | percentage
and Rh (arghile) (%) (%)
o 5 5
Rh positive 16 15 80
Rh negative 5 4 20
Total 21 100% 19 20

Forty samples of smokers were studied and compared with forty others who did not smoke
for comparison with the variable of blood groups. Among our results, the difference in

blood groups was similar, with no variation or specific effect.

Tobacco smoking has been correlated to cause several major morphological and
biochemical problems in individuals. In this study hematological parameters. WBC count is

perhaps the most useful, inexpensive and simple biomarker for endothelial damage([34].

Table 4. comparison of smokers & controls with-Value

Parameters Smokers Controls P-values
PCV% 45.301£4.035 43.691+2.472 0.035
Hb% 14.6411.400 13.91+£1.007 0.009
WBC (10°/pL) 8.717+ 1.887 6.931+1.454 <0.001
RBC (million cells/ pL) 5.20610.5116 5.03710.5116 0.094
ESR (mm/hour) 19.13114.43 12.75+ 8.24 0.018
PLT (10°/p) 242.25 +72.53 260.28 +60.24 | 0.1066

Significantly higher WBC count compared to non-smokers < 0.001The high WBC count in

male smokers in this study is consistent with other published reports [35,30].

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 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. Suggested that nicotine may
induce an increase in blood lymphocyte counts [37,38]. Observed that hemoglobin values
were significantly high in smokers (P=0.009). Elevated levels of hemoglobin are correlated
with increased numbers or sizes of RBCs. RBC values were significantly high in smokers
than those of non-smokers ,and are consistent with other investigations [39-41]. It is

reported that high level RBC, WBC and Hematocrit are associated with blood viscosity and
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clotting in smokers [42,43]. 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
[43]. PCT were observed significantly low in smokers than non-smokers (P=0.017). Low
PCT value indicates the platelet abnormality resulted by absence of a bone marrow
response to a peripheral demand for platelets. We did not find any significant changes in
platelets (PLT),mean platelet volume (MPV) or platelet distribution width (PDW) between
smokers and non-smokers. Theprevious reports have shown that chronic smoking causes
platelet activation and smoking cessation improves platelet function [44,45]. However,
Butkiewicz et al. studied the effect of smoking on platelet activation and some
morphological parameters including MPV and they did not find any effect of smoking on
MPV [406]. Similarly, Arslan et al. investigated the effects of smoking on MPV in young
healthy male population (smokers 56 and non-smokers 46) and they found no significant
difference in MPV between the smoking and non-smoking healthy male participant [47].
The ESR was somewhat higher in smokers than the average ESR of nonsmokers, but there
was no discernible increase. Another report discovered that smoking induces an increase in
the mean ESR; this followed a progressive pattern as the number of cigarettes smoked

increased [48].

PCV

47

46

Control Smoking

Test statistict = 2.16
Probability = 0.035
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10
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——— 0
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15
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RBC

54
53
5.2
51

49
4.8

a7
Control Smoking

Test statistict=1.70
Probability = 0.094

Figure 4. shows comparison between Control & Smoking of Hematological Parameters

CONCLUSION

From the present study, we can concluded that continuous cigarette smoking increases
erythrocyte count, hemoglobin concentration, hematocrit, leukocyte count, mean
corpuscular volume and mean corpuscular hemoglobin concentration and these alterations

might be associated with a greater risk for developing atherosclerosis.
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Recommendations

One of the most important recommendations about smoking is the need to avoid smoking
of all kinds, quantities and forms Avoid smoking near pregnant women, children and
people with various diseases The harm of smoking in the long run and that the effect of

side smoking is more difficult and greater than the effect of direct smoking .
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