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 A B S T R A C T 

Introduction: Smoking is the worst human behavior; it is practiced by people addicted to nicotine. 

Cigarettes contain many harmful compounds, some of them implicated in different types of cancer. 

The effect of cigarette smoking can be shown in the disturbance of many biochemical and 

hematological processes detected by laboratory investigations. The aim of the present study is to 

evaluate the effect of cigarettes smoking on complete blood count (CBC) and liver function enzymes 

in smokers in city of Brack in southern Libya. 

Materials and Methods: One hundred healthy males were volunteers to participate in the study. 

They were divided into two groups, 50 nonsmokers used as a control group, the other fifty were 

smokers.  5 ml of blood were withdrawn for the estimation of serum liver function enzymes; (alkaline 

phosphatase (ALP), alanine aminotransferase (ALT) and aspartate aminotransferase (AST) and CBC. 

Questionnaire and a consent form were used to collect general information.  

Results: The result showed significant (P˂0.000) increase in the activity of liver enzyme ALP, AST, 

AST in smokers compared to control group. Whereas ALT was significantly increased in smokers 

for more than ten years compared to those who smoked for less than ten years. A significant (P˂0.001) 

increase found in MCV and WBC counts in smokers compared to control group. 

Conclusion: cigarette smoking affected liver function detected by alterations in the activity of liver 

function enzymes and the change was dependent on smoking duration. Some blood count 

investigations were also changed. 

 تأثير تدخين السجائر علي المتغيرات الدموية و الكيوحيوية في مدينة براك جنوب ليبيا

 2ابراهيم علي محمد و  1امحمد بلعيد شوية*

 قسم علوم المختبرات الطبية ، كلية التكنولوجيا الطبية ، جامعة الشاطئ 1
 قسم الكيمياء الحيوية كلية الطب جامعة سبها 2

 

 الكلمات المفتاحية:  

 تدخين السجائر

 عد الدم الكامل

 انزيمات الكبد

 الملخص 

ارة، ضالتدخين أسوأ سلوك بشرى، يمارسه مدمني النيكوتين. تحتوى السجائر على العديد من المركبات ال 

بعضها يتسبب في الإصابة بأنواع متعددة من السرطانات، ويظهر تأثير تدخين السجائر كاضطراب في العديد من 

العمليات الكيموحيوية والمتغيرات الدموية التي يمكن الكشف عنها من خلال الاختبارات المعملية. الهدف من 

د الدم الكامل وإنزيمات الكبد لدى المدخنين في هذه الدراسة هو تقييم مدى تأثير تدخين السجائر على تعدا

  .مدينة براك

غير  01متطوع من الذكور الأصحاء، تم تقسيمهم إلى مجموعتين،  111شارك فى هده الدراسة  المواد والطرق:

الفوسفتيز ) مل من الدم لقياس إنزيمات  الكبد 0من المدخنين. تم سحب  01مدخنين كمجموعة ضابطة و

وتعداد الدم الكامل. تم  (AST والاسبارتات امينوسفيراز (ALT) والالانين امينوسفيراز (ALP) القلوى 

  .استخدام الاستبيان واستمارة الموافقة لجمع المعلومات العامة
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في نشاط إنزيمات الكبد في المدخنين  (P˂0.001) أظهرت النتائج زيادة معنوية ذات دلالة إحصائية النتائج:

بشكل ملحوظ لدى المدخنين  (ALT) الضابطة، بينما ازداد إنزيم الالانين امينوسفيرازمقارنة بالمجموعة 

 سنوات. تم رصد زيادة ملحوظة ذات دلالة إحصائية 11سنوات مقارنة بمن يدخنون لأقل من  11لأكتر من 

(P˂0.001) رنة في قيمة متوسط حجم كرية الدم الحمراء وعدد خلايا الدم البيضاء لدى المدخنين مقا

 .بالمجموعة الضابطة

تدخين السجائر يؤثر على وظائف الكبد والتي تم الكشف عنها بالتغيرات في نشاط إنزيمات الكبد وكان  الخلاصة: 

 .التغير يعتمد على مدة التدخين، كما  لوحظ تغير في بعض المؤشرات الدموية

 
Introduction

Although cigarette smoking had a devastating effect on human 

health, it still highly consumed throughout the world (Benowitz, etal., 

1988). Smoking is one of the most common addictions of modern 

times. It has been implicated as an etiological agent for various 

chronic diseases, including a variety of infections, cancers, heart 

diseases and respiratory illnesses (Mehta etal., 2008; Zhong et 

al.,2008). Cigarettes contains over 4000 compounds, large quantities 

of oxidants and free radicals that induce oxidative stress (de Heens 

etal.,2009, Abel et al.,2005,Carel and Eviatar,1985). Moreover, 

cigarette smoking generates many toxic and carcinogenic compounds 

which are harmful to the health, such as nicotine, nitrogen oxides, 

carbon monoxide, hydrogen cyanide and free radicals (Hoffmann 

etal., 2001). World health organization reports indicated that the 

annual number of deaths in the world resulted from smoking was 

about five million persons and this number will be duplicated in the 

next twenty years (WHO,2010). Cigarette smoking is a major cause 

of preventable morbidity and mortality (Funck C, etal. 2006). 

Cigarette smoking yields chemical substances with high cytotoxic 

potentials (Yuen S.T,etal. 1995). Cigarette consists of many 

chemicals, including nicotine tar which was considered as 

carcinogens, and gaseous compounds including the toxic carbon 

monoxide. Large numbers of free radicals that is capable of initiating 

or promoting oxidative injury. Cigarette smoking causes a variety of 

adverse effects on organs that have no direct contact with the smoke 

itself such as liver, which is very important for storing glycogen, 

carbohydrate metabolism and the detoxification and elimination of 

compounds such as alcohol, toxic compounds and drugs from the 

human body(Yu,etal.1997, Passione,2001). 

In a number of studies, it has been found that smokers have higher 

white blood cell counts than nonsmokers (Yarnell W et al, 1991, 

Wannamethee SG, 2005, Tiel D. etal, 2002).Numerous studies 

indicated that smoking had adverse effects on human health and 

represented a predisposing factor for development of various 

pathological conditions and diseases, such as the chronic obstructive 

pulmonary diseases, Cardiovascular, cancer  (Buist AS, etal., 2008, 

Natalia paulina BK, etal.,2022, Moryson W and Stawinska-

Witoszynska B.2021, Anna Rulkiewicz, etal 2021, David Marti-

Aguado,etal,2022).The nicotine induces formation of a clot in the 

coronary arteries, it weakens the vascular activity, and increases 

endothelium dysfunction. Increase in the level of carboxyhemoglobin 

may cause hypoxia, and it is also responsible for sub-endothelial 

edema considering that it alters the vascular permeability and 

accumulation of lipids (Gosset LK, etal., 2009). (Yu M.W., et al, 

1997, Pessione etal., 2001). 

Smoking indirectly causes increased levels of carboxyhemoglobin 

which decrease oxygen loading capacity by RBC resulting in tissue 

hypoxia. Hypoxia leads to increased production of erythropoietin 

leading to hyperplasia of bone marrow. Also increasing of RBCs 

mass led to increasing of iron catabolism from aged RBCs and iron 

resulting from polycythemia, RBC catabolism from small intestine, 

all these factors lead to accumulation of iron in macrophage and 

hepatocyte and with time leads to increased oxidative stress of 

hepatocyte (El-Zayadi,2006). Toxic ingredients in cigarette smoke 

circulates throughout the body causing damage in many different 

ways leading to many health problems, manifested as hematological 

and physiological change seen in human body  (Sasikala K, etal, 

2003, Catterall JR, etal,1985). 

Materials and Methods 

Subjects:- 

Total of (100) subjects were recruited to the present study during their 

attendance of outpatient clinics at the central hospital in Brack city 

South of Libya. They were divided into two groups; 50 smokers and 

50 nonsmokers.  Their ages were ranged from 18to70 years, their 

cigarettes consumption per day was 19-28 cigarettes. All subjects 

agreed to participate in a comprehensive self-administered 

questionnaire survey about smoking and signed a consent form.  

Sample: 

Five ml blood sample was withdrawn from each subject, collected in 

disposable plastic tubes divided in two parts, the first 2 ml was 

emptied in plain tube without the anticoagulant to measure liver 

enzyme and other contains EDTA anticoagulants to conduct a CBC 

test. 

CBC was measured using Sysmex auto-analyzer.7parameters were 

measured including hemoglobin (Hb), red blood cell count (RBCs), 

white blood cells count (WBCs), platelets count (PLT), hematocrit 

(HCT), Mean corpuscular volume (MCV), and mean corpuscular 

hemoglobin concentration (MCHC). 

The plain tube sample was allowed to clot at room temperature for 

20 minutes. The serum was separated by centrifugation at 3000 rpm 

for 10 minutes and transferred to another empty tube. The separated 

serum was used to measure the liver enzymes (ALT, AST and ALP) 

using readymade Kits from Biomaghreb company. 

Statistical analysis: 

All the analysis was done using Microsoft office excel 2013 and 

Windows based Minitab 16 statistical package. The generated data 

analyzed into percentage, variant increase and decreases, mean± 

standard deviation (SD), were calculated. Paired t test was used to 

compare between smokers and nonsmokers and a p-values ˂ 0.05 

were taken as the level of significance.  

Result: 

CBC results are shown in table 1. It shows a significant difference in 

the WBCs count and the mean corpuscular value between smokers 

and control group. 

Cigarette smoking caused a significant increase in the mean ± SD of 

white blood cell count and mean corpuscular 

volume[6.68±2.39(×109/L)&97.57±5.66(fL)], compared to 

nonsmokers [5.38±1.55(×109/L)&97.57±5.66(fL)]respectively. The 

increase in hemoglobin values (14.02±1.29 g/dl) in the smokers but 

not significant of hemoglobin compared to non-smokers 

(hemoglobin: 13.87±1.76g/dl). The hematocrit values(48.48±3.88 

%) was increased non-significantly in smokers compared to 

nonsmokers (47.56±5.88%).In the same way, platelet count 

[241.68±56.53(×109/L)]for smokers was non-significantly increased 

compared to nonsmokers [229.70±56.88(×109/L)]. The results also 

showed that there is no difference between smoker and nonsmokers, 

total count of red blood cell(RBCs) and the mean corpuscular 

hemoglobin concentration(MCHC). 

Table (1):The effect of cigarette smoking on some hematological 

parameters between smoker and nonsmoker population. 
P-

value 

Smokers (M±SD) Nonsmokers 

(M±SD) 

Parameters 

0.002 23.2 ±.3.6  5.38±1.55 WBC(×109/L) 

0.649 14.02±1.29 13.87±1.76 Hb (g/dl) 

0.510 5.00±0.43 5.07±0.59 RBC(×1012/L) 

0.204 48.48±3.88 47.56±5.88 HCT(%) 

0.035 97.57±5.66 94.99±6.29 MCV(fL) 
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0.586 28.62±0.60 28.72±1.11 MCHC(g/dL) 

0.286 241.68±56.53 229.70±56.88 PLT(×109/L) 

(Whereas; fL stands for femtoliter).  

 
Figure1: The effect of cigarette smoking on some hematological parameters between smoker and nonsmoker population. 

The comparison between liver enzymes of smokers and nonsmoker 

are showed in table 2. enzyme activities of ALP, ALT and AST of 

the smokers; 310.06±99.11 U/l, 47.66±19.89 U/l and 47.26±21.51 

U/l, respectively, were highly significant (p˂0.000) increased 

compared to that of the nonsmokers; 155.84±68.29 U/l,31.50± 6.41 

U/l and 26.89±7.70 U/l.  

Table (2):The effect of cigarette smoking on liver function 

between smoker and nonsmoker population. 

P-value Smokers (M ± 

SD) 
Nonsmokers 
(M±SD) 

Parameters 

0.000 310.06±99.11 155.84±68.29 ALP (U/L) 

13111 47.66±16.89 31.50±6.41 ALT(U/L) 

13111 47.26±21.51 26.89±7.70 AST(U/L) 

 

 

 
Figure 2: The effect of cigarette smoking on liver function between smoker and nonsmoker population. 

 

In regard to the hematological parameters, the present work showed 

that there was significant (p˂0.05) decrease in the mean corpuscular 

volume (MCV) in the smokers for 1-10 years [94.81±4.20 (fL)] 

compared to smokers for more than ten years [98.81±5.74 (fL)]. On 

the contrary, there was non-significant increase in the white blood 

cell counts 7.15±3.20(×109/L), total red blood 

cell5.16±0.44(×1012/L)of the smokers for1-10 years compared to the 

smokers for more than ten years 6.48±1.93(×109/L), 

4.91±0.33(×1012/L), respectively., there was no significant change in 

hemoglobin (13.97±1.40 g/dl), hematocrit (48.86±4.17%) mean 

corpuscular hemoglobin concentration [28.51±0.61(g/dL)] in the 

smokers for ten years when compared to the smoker more than ten 

years [(13.99±1.220g/dl),(48.69±3.62%) and (28.65±0.59(g/dL)] 

respectively. On the other hand, there was non-significant decrease 

in platelet count [232.73±59.46 (×109)] in smokers for ten years 

compared to smoker for more than ten years [245.47±55.48 

(×109)].Table (3): shows the results of the group of smokers for ten 

years and more compared to smokers for duration of 1-10 years.  

Table (3):The effect of cigarette smoking on some hematological 

parameters between smokers more than 10 years and smokers 

for 1-10 years. 
P-

value 

Smokers< 10 years 

M±SD 

Smokers> 10 

years(M±SD) 

Parameters 

0.477 7.15±3.20 6.48±1.93 WBC(×109/L) 

132.6 13.97±1.40 13.99±1.22 HGB(g/dl) 

131.. 5.16±0.44 4.91±0.33 RBC(×1012/L) 

136.6 48.86±4.17 48.69±3.62 HCT(%) 

1311. 94.81±4.20 98.88±5.74 MCV(fL) 

130.2 28.51±0.61 28.65±0.59 MCHC(g/dL) 

13..1 232.73±59.46 245.47±55.48 PLT(×109) 

 

nonsmokers

Nonsmokers 229.7 28.72 94.99 47.56 5.07 13.87 5.38

smokers 241.68 28.62 97.57 48.48 5 14.02 6.68
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Figure3: The effect of cigarette smoking on some hematological parameters between smokers for more than ten years and Smokers for ten 

years 

Regarding the ALP and transaminases (ALT and AST), the present 

work showed an non-significant increase in serum ALP 

(327.87±97.25 U/l) and AST (50.26±24.10 U/l) level in smokers for 

more than ten years when compared with smokers for less than ten 

years (ALP= 268.00±93.64 U/l) and (AST= 40.75±12.71 U/l). On the 

other hand, serum ALT activity(50.62±18.52U/l) was significantly(P 

value˂0.05) increased in smokers for more than ten years compared 

to ALT activity(41.40±10.68 U/l) in smokers for less than ten years 

(table 4). 

 

 

Table (4):The effect of cigarette smoking on liver function 

between smoker for more than ten years and Smokers for ten 

years. 

P-

value 
Smokers< 10 

years 

(M±SD) 

Smokers> 10years 

(M±SD) 
Parameters 

0.061 268.00±93.64 327.87±97.25 ALP(U/L) 

0.040 41.40±10.68 50.62±18.52 ALT(U/L) 

0.134 40.75±12.71 0132.±24.10 AST(U/L) 

 

 
Figure 4: The effect of cigarette smoking on liver function between smokers for more than ten years and Smokers for ten years. 

Discussion: 

Approximately, ten percent of the human mortality in 2012 resulted 

from smoking. To date, millions have died due to conditions-linked 

to smoking and this rate expected to reach eight million by 2030 

(Murray and Lopez,  1997 & Mathers and Loncar, 2006). There are 

4000 substances in a single cigarette, 200 of which are poisonous and 

80 causes cancer; such poisonous substances include nitrogen oxide, 

nicotine, hydrogen cyanide, carbon monoxide and free radicals which 

result in disorders in the human body (Farsolinos ,et al, 2013). 

Cigarette smoking contains over 4000 different chemicals, 400 of 

which are proven to be carcinogenic, (Yeh,et al,2008) many toxic 

substances especially reactive oxygen species (ROS) such as 

superoxide anions, hydroxyl radicals, H2O2 and HOCL present in 

smoke can damage cellular constituents leading to inflammation and 

injury (Marnett, etal, 2003and Kopa, P.N., and Pawliczak, R, 2020.), 

the results of our findings showed that cigarette smoking has adverse 

effects on hematological parameters.  

The current work showed alterations in hematological parameters of 

smokers compared to nonsmokers; included significantly high levels 

of WBC(P value=0.002)and MCV(P value =0.035)in smokers 

compared to nonsmokers. On the other hand, the values of Hb, RBCs, 

MCHC, HCT and PLT did not demonstrate any significant change in 

smoker group compared to nonsmoker group. These findings were in 

agreement with (Pankal, etal, 2014 and Malenica,etal, 2017).and not 

agreement with (Nazia Siddiquil,etal,2023 and Roethig, etal, 2010) 

who found significant raised in these parameters in smokers group. 

The present study showed changes in hematological parameters of 

smokers and nonsmokers in group ten years and more than ten years 

PLT MCHC MCV HCT RBC HGB WBC

Smokers>10 245.47 28.65 98.88 48.69 4.91 13.99 6.48

Smokers<10 232.73 28.51 94.81 48.86 5.16 13.97 7.15
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which demonstrate significantly increase in MCV P value= 0.05, on 

the other hand increase in PLT in more than ten years and increase in 

WBC and RBC in ten years were the HCT , HB , MCHC showed no 

significant different between the smoker than ten years and smoker 

ten years respectively. The higher value of hematocrit as observed by 

our study are favored by other studies (Hassan A, etal, 2012 and 

Jayballabh, etal, 2013). WBC were significantly elevated in cigarette 

smokers when compared with nonsmokers P˂ 0.002. similar findings 

observed by other authors (Wojtyla, etal,2012, Watanabe, 2011, 

Inal,etal, 2014 and Higuchi, etal, 2016). However other authors 

reported elevation of WBC counts. In addition, there was elevation 

in neutrophils and lymphocytes(Tanasan, etal,2012). 

Aitchison, R,1988 and Verma, RJ, 2015 reported that nicotine and 

inflammatory stimulation of the bronchial tract induces an increase 

in inflammatory markers in the blood circulation and increase 

lymphocyte count, where inflammatory causes Neutrophile 

leukocytosis (Hoffbrand& Pettit,2016).  Increase MCV in our study 

indicates that subjects might suffer from anemia caused by iron and 

folic acid deficiencies. Nitrous oxide causes abnormalities of 

vitaminB12 and folate metabolism and liver disease causes excess 

urinary folate loss(Hoffbrand&Pettit,2016). 

higher level of hematocrit and hemoglobin have been demonstrated 

in smokers and these increases are likely to be compensatory for 

exposure to carbon monoxide which causes secondary erythrocytosis 

(Hoffbrand& Pettit,2016 and Roethig,etal,2010). Increase in 

smoking can cause endothelial damage leads to increase the PLT 

count. Moreover, the platelet production is controlled by hormonal 

metabolisms may be potentially impaired via smoking causing 

production of platelets and increased platelet count.(Lupia, 

etal,2010). 

Liver is considered as one of most important body organs, which has 

many detoxifications and other important functions such as 

metabolism of drugs and alcohol, toxins(Pessione et al, 2001).The 

liver function tests are useful to check if there is any alterations in the 

liver function. Relating to the two enzymes(ALT and AST), their 

levels are raised in the liver that is damaged by the hepatocellular 

disease which cause injury in the liver cells, that increases the level 

of the two enzymes in blood stream (Wannamethee, 2008 and Etter, 

2011). Some investigators proved ALP was increased by smoking 

(Astle, 2005, Schreiner,A.D. etal.(2018)and  Musa,A.H. etal.(2022) 

while recent studies argued that smoking did not influence GPT or 

ALP (Mohammed Mousa Atta, 2019 Ugbor, C.L.etal. (2013) and 

Suriyaprom, K etal.(2007). 

In our study we found mean serum ALP, ALT and AST were 

significantly increase in smoker than in nonsmoker (p=0.000). As 

showed in table (2). Al-Hamdani, 2007, proved that the smoking led 

to increasing in the activity of liver enzyme due to its content of 

nicotine tar, free radicals which lead to increase its concentration, this 

is in agreement with our result. 

Our results showed that ALT have significantly increase in smokers 

more than ten years , where ALP and AST have high level increase 

in smokers more than ten years, when compare them with smokers 

ten years. According to these results, the elevation in the levels of 

(ALT) and (AST) because of the effectiveness of the smoke and its 

harmful chemical compounds on liver cells that lead to the liver cell 

secretion to these enzymes through inflammatory pathways or due 

aggravate the pathogenic effects of others compounds in cigarette on 

the liver (Farsalinos, etal. 2013). Regarding serum liver enzyme 

level, our study is in accordance with (Enaam Ahmed Hamza Al-

Dagestani, (2021) who on further analysis found that serum liver 

enzyme level was significantly high in smoker (p˂0.000).  

Some investigators proved that ALP was increased by smoking 

(Astle. 2005), as our results support, while other studies argued that 

smoking did not influence AST or ALP (Suriyaprom, et al., 2007& 

Whitehead. etal., 1996; Tajima et al., 1988). A possible explanation 

for increased transaminase levels in smokers is the synergistic effects 

between smoking and oxidative stress. This assumption is further 

supported by the significantly higher ALP of our study. Serum levels 

of liver enzymes increased according to the degree of damage of the 

liver cells; these enzymes include amino transferases. 

ALT and ALP enzymes frequently appear in the serum following 

liver cell injury or sometimes in smaller amounts from degraded cells 

(Raja, MM. et al, 2011). Smoking cigarettes can also severely affect 

your liver, the numerous toxins found in cigarette lead to chronic 

inflammation and scarring in the liver (Kopa, P.N, and Pawliczak, R, 

2020). Cigarette smoke increase the lipid peroxidation, which 

damage biological cell membrane of the liver and serum 

aminotransferases are enzymes that act as sensitive indicators of 

hepatocellular damage (Rochling, 2001). From our results, it can be 

suggested that cigarette smoke contain many potential hepatotoxic 

substances which affect liver function through its effect on liver 

enzyme.  From the present study, we can conclude that continuous 

cigarette smoking can affect liver functions, through its effect on 

serum ALP, ALT, AST and alterations in hematological parameter 

WBC, MCV, HB, HCT and PLT, when compared with nonsmoking 

and these alterations might be associated with a greater risk for 

developing atherosclerosis, Polycythaemia vera and chronic 

obstructive pulmonary disease. 
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