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Abstract  
 

Background: Hundreds of thousands around the world die from a disease caused by smoking cigarettes. Cigarette 

smoking (CS) is considered a worldwide major cause of preventable morbidity and mortality. The main clinical 

consequences of prolonged exposure to CS are chronic respiratory diseases, increased incidence of a variety of cancers, 

cigarette smoking had a dangerous effect on the essential biochemical mechanisms on the human body. Objective: This 

study aimed to assess the liver function in Sudanese male cigarettes smoker to identify the influence of cigarettes 

smoking on the level of their parameters. Material and methods: The study was designed as case control and include 81 

samples, which is divided into case (51 samples) and control group (30 samples). The data collected by the use of 

questionnaire and blood specimens, and the levels of the parameters is measured by A15 automation spectrophotometer. 

Then the collected data is analyzed by the use of SPSS. Results: The results of the study showed statistically significant 

increase in total bilirubin and liver enzymes in case group when compared with control group. The mean of plasma total 

bilirubin, GOT (AST), GPT (ALT), and ALP levels in case group is (0.663, 26.49, 18.82 and 159.27) and in control 

group is (0.543, 23.00, 14.30 and 146.63) with p. value (0.001, 0.041, 0.004 and 0.000) respectively. And showed 

statistically insignificant decrease in total protein and albumin in case group when compared with control group, the 

means of total protein and albumin in case group is (66.47 and 33.73) and in control group is (68.30 and 34.43) with p. 

value (0.322 and 0.403) respectively. Conclusion: The study concluded that there was significant increase in liver 

enzymes (GOT, GPT, and ALP) and total bilirubin in cigarette smoking. And significant decrease in total protein and 

albumin, in cigarette smoking when compared to nonsmoking. 
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1. INTRODUCTION 

Cigarette smoking (CS) is considered a 

worldwide major cause of preventable morbidity and 

mortality [1]. The main clinical consequences of 

prolonged exposure to CS are chronic respiratory 

diseases, increased incidence of a variety of cancers, 

and increased risk of atherothrombotic clinical events 

such as myocardial infarction [2]. Hepatologists have 

traditionally paid scant attention to the deleterious 

effects of CS. This reflects the fact that smoking does 

not appear to cause liver injury and therefore is not 

considered a causative agent for chronic liver diseases 

[3]. However, there is increasing evidence that CS may 

negatively impact the incidence, severity, and clinical 

course of many types of chronic liver diseases [4, 5]. In 

fact, epidemiologic studies suggest that CS could 

accelerate the progression of a variety of liver diseases 

such as hepatitis CS [6, 7] and primary biliary cirrhosis 

[8, 9] and could represent a risk factor for 

hepatocellular carcinoma [10, 11]. It is unknown 

whether CS also influences the severity of nonalcoholic 

fatty liver disease (NAFLD), the main cause of chronic 

liver injury in Western countries. Because the 

prevalence of CS is increased in obese people, who are 

at a risk of developing NAFLD, it is likely that CS may 

affect the clinical course of this entity. Nonalcoholic 

steatohepatitis (NASH) is a severe form of NAFLD 

characterized by inflammatory infiltrate and 

hepatocellular damage, with or without fibrosis. In a 

minority of patients this condition progresses to 

cirrhosis and end stage liver disease [12]. The objective 
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of this study was to investigate the liver function in 

Sudanese cigarettes smoker. 

 

2. MATERIALS AND METHODS 
2.1 Study design: This study was designed as case 

control study. 

 

2.2 Study area: This study is carried out in Khartoum 

state, in Omdurman. 

 

2.3 Study period: The study was carried out during the 

period from March to May 2012. 

 

2.4 Study population: Male cigarette smoker, 

especially heavy smoker. 

 

2.5 Data collection: By questionnaire including data 

concerning the aim of study (such as smoker history, 

hypertension, and number of cigarettes per day), and 

blood specimen for measurement the parameters. 

 

2.6 Sample size: The study included 81 samples, 51 

samples collected from cigarette smoker people (case 

group) and 30 samples from nonsmoker people (control 

group). 

 

2.7 Inclusion criteria: Male with heavy cigarette 

smoking only (case group), and healthy nonsmoker 

people (control group). 

 

2.8 Exclusion criteria: Male with heavy cigarette 

smoking and suffering from disease or condition can 

affect the results, like hepatitis and alcoholic 

consumption. 

 

2.9 Blood specimen collection: Before collection, a 

local antiseptic (70% alcohol) was used to clean the 

skin, venous blood (about 3 ml) was taken from each 

participant (case and control group), using standard 

venipuncture technique. Plasma specimens were 

collected as heparinized container after centrifugation at 

3000 rpm for 5 minutes. The specimen stored at 

breezed until analysis. 

 

2.10 Instrument: By A15 automation 

spectrophotometer. 

 

2.11 Method: The estimation of liver function testes 

was carried by A15 automation spectrophotometer 

device using analytical method for A15 automation 

spectrophotometer that principally based on the 

technique makes use of absorption spectrometry to 

assess the concentration of an analyte in a sample. It 

requires standards with known analyte content to 

establish the relation between the measured absorbance 

and the analyte concentration and relies therefore on 

Beer’s-Lambert law. In short, the electrons of the atoms 

in the atomizer can be promoted to higher orbital’s 

(excited state) for a short period of time (nanoseconds) 

by absorbing a defined quantity of energy (radiation of 

a given wavelength). This amount of energy, i.e., 

wavelength, is specific to a particular electron transition 

in a particular element. In general, each wavelength 

corresponds to only one element, and the width of an 

absorption line is only of the order of a few picometers 

(pm), which gives the technique its elemental 

selectivity. The radiation flux without a sample and 

with a sample in the atomizer is measured using a 

detector, and the ratio between the two values (the 

absorbance) is converted to analyte concentration or 

mass using Beer
’
s-Lambert law. 

 

2.12 Advantages of A15 automation 

spectrophotometer: The advantage of A15 automation 

spectrophotometer include: quick, proper, low sample 

throughput, and high precision. 

 

2.13 Statistical analysis: Statistical analysis were 

performed using statistical package for social sciences 

(SPSS). Statistical significance and differences from 

control and test values were evaluated by student T.test, 

at which P. value is less than 0.05 (p. value  0.05). 

 

3. RESULTS 
This study include 81 samples, which is 

divided into case (51 samples with 63%) and control 

group (30 samples with 37%), to identify the effect of 

cigarettes smoking on liver functions. The data 

collected by the use of questionnaire and blood 

specimens, and the levels of the parameters is measured 

by A15 automation spectrophotometer. Then the 

collected data is analyzed by the use of SPSS. 

 

The results of the study showed statistically 

significant increase in the plasma levels of total 

bilirubin, GOT, GPT and ALP in case group when 

compared with control group, the means of total 

bilirubin, GOT, GPT and ALP in case group is (0.663, 

26.49, 18.82 and 159.27) and in control group is (0.543, 

23.00, 14.30 and 146.63) with p. value (0.001, 0.041, 

0.004 and 0.000) respectively. 

 

The study showed statistically insignificant 

decrease in total protein and albumin in case group 

when compared with control group, the means of total 

protein and albumin in case group is (66.47 and 33.73) 

and in control group is (68.30 and 34.43) with p. value 

(0.322 and 0.403) respectively. 
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Table 3.1: Show the Mean ± SD of parameters in smoker and nonsmoker 

Parameters Smoker (N=51) Nonsmokers (N=30) p. value 

Total protein 66.47±9.100 68.30±5.522 0.322 

Albumin 33.73±4.070 34.43± 2.800 0.403 

Total bilirubin 0.663±.1442 0.543±.1633 *0.001 

GOT 26.49±8.427 23.00±4.712 *0.041 

GPT 18.82±8.890 14.30±4.684 *0.004 

ALP 159.27±13.217 146.63±8.672 *0.000 

* Significant 

 

4. DISCUSSION 
In this study we found statistically a significant 

increase in concentration of liver enzymes (GOT 

(AST), GPT (ALT) and ALP) and total bilirubin and 

insignificant decrease in total protein and albumin, in 

cigarette smoking when compared to nonsmoker 

individuals. In a study conducted with hamsters, 

(Dontenwill, W, et al., 1974) [13]. Stated that long-term 

exposure to cigarette smoke did not affect serum 

enzyme activities and concentrations of serum total 

protein. In contrast, an elevation in serum AST, g-GPT, 

total bilirubin values in rats due to smoke have recently 

been reported (Watanabe, K, et al., 1995) [14]. In 

addition, (Chan-Yeung, M, et al., 1981) [15] suggested 

that smoking was associated with lower total bilirubin, 

AST, total protein values in human serum. 

 

In this study we suggests that cigarettes 

smoking mode exerted significant effects primarily on 

the liver enzyme activities and on some other organs 

and systems, as well. Thus our study did not confirm 

the findings of (Dontenwill, W, et al., 1974) [13], but 

had some similarities with results from rats (Watanabe, 

K, et al., 1995 and Chan-Yeung, M, et al., 1981) [14, 

15]. 

 

Therefore, these results support the well 

accepted views related to the multidirectional effects of 

cigarettes on certain organs and systems (Sullivan, F. 

M., 1993, Oduola, T, et al., 2005, Seitz, H. K, et al., 

1992, Mützell, S., 1988 & Bassi, J. A, et al., 1984) [16-

20]. 

 

In this study, the effects of smoking on serum 

bilirubin concentrations were studied and serum 

bilirubin was found to be higher in individuals who 

smoke than in those who do not. These studies confirm 

the in vitro studies showing that cigarette smoke 

decreases serum bilirubin concentrations (Frei, B, et al., 

1991 & Frei, B, 1994) [21, 22]. Further studies will 

have to be performed to determine if other antioxidants 

are also decreased with cigarette smoking, if serum 

bilirubin is an effective measure of oxidative stress and 

if it can be used to monitor antioxidant therapy. Chronic 

smoking may lead to a deficiency of both bilirubin and 

other antioxidants and these deficiencies could lead to 

oxidant injury, higher concentrations of oxidized LDL, 

increased plaque formation and increases in DNA 

oxidation productions. 

 

In this study, we shown that serum total 

bilirubin concentrations are inversely related to 

cigarette smoking. We have previously found that 

serum bilirubin is decreased in individuals with 

coronary artery disease (Schwertner, H. A., et al., 1994) 

[23]. These findings have been recently confirmed in 

studies of subjects with early familial coronary artery 

disease (Hopkins, P. N., et al., 1996) [24]. 

 

5. CONCLUSION 
The study concluded that there was significant 

increase in liver enzymes (GOT, GPT, and ALP) and 

total bilirubin in cigarette smoking. And significant 

decrease in total protein and albumin, in cigarette 

smoking when compared to nonsmoking. 
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