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Abstract 
Background: The addictive liability and pharmacological effects of smoking are primarily mediated by the 

major tobacco alkaloid nicotine. Cigarette smoke may promote atherogenesis by producing oxygen-derived free 

radicals that damage lipids. Cigarette smoking is associated with impaired endothelium-dependent 

vasodilatation and cardiovascular disease (CVD).  

Aim: The Aim of our study was to determine the Level of lipid profile, liver function, CRP and MDA in 

cigarette smokers.  

Method: A Total No. of 100 subjects were selected, out of which 50 were healthy individual and 50 were 

chronic smokers. The  lipid parameter and Liver function were estimated by enzymatic method, CRP were 

estimated  by Turbidometric kit method and MDA level were estimated by thiobarbituric Acid (TBA) method. 

Result: Smokers have a significant higher level of liver enzyme such as Aspartate Transaminase (AST), 

Alanine Transaminase (ALT) and Alkaline Phosphatase (ALP), lipid parameter such as cholesterol (CHO), 

triglycerides (TG) and Low Density Lipoprotein (LDL), Malondialdehyde (MDA) and C - reactive protein 

(CRP); where as decreased significant level of High Density Lipoprotein (HDL) and serum protein. 
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1.Introduction
Smoking may be explained as habit of 

inhalation of smoke arising from the burning of 

tobacco in a pipe or in the form of a cigar or 

cigarette. Nowadays the cigarette smoking is fashion 

but it causes many illnesses. A smoker is one who 

smokes more than 2 packets or packs or twenty 

cigarettes each day regularly ones a long period[1]. 

There are more than one billion smokers in the world 

with an increased smoking habbit[2]. Smokers are at 

greater risk for cardiovascular diseases, respiratory 

disorders, cancer, peptic ulcers, bone matrix loss and 

hepatotoxicity.[3][4] It has been recognised that CVD 

contains a component of inflammation and has even 

been referred to as an inflammatory disease[5]. In 

addition, a link has been established between several 

other chronic inflammatory diseases and smoking, 

including chronic obstructive pulmonary disease 

(COPD)[6], rheumatoid arthritis, systemic lupus 

erythematosus[7]
 
and Crohn’s disease[8]. Although 

the mechanisms linking smoking to these diseases are 

not well understood, interest in the relationship 

between inflammatory markers and smoking has 

been gathering pace in an attempt to provide 

explanations for smoking-mediated morbidity and 

mortality. 

Cigarette smoke contains numerous 

compounds, many of which are oxidants and 

prooxidants, capable of producing free radicals and 

enhancing the oxidative stress[9]. Cigarette smoke is 

a complex mixture of over 7000 chemical 

compounds[10][11]. Each puff of cigarette smoke 

contains 10 reactive oxygen species (ROS)[12][13] 

like superoxide (O2•), hydrogen peroxide (H2O2), 

hydroxyl (OH•) and peroxyl (ROO•˙) radicals. Free 
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radicals are highly reactive molecules generated by 

biochemical redox reactions that occur as a part of 

normal cell metabolism. Cigarette smoke contains 

hundreds of potentially toxic components and, as an 

impure mixture, has multiple actions in the human 

body. Both phases of cigarette smoke, particulate and 

gaseous, contain extremely high concentrations of 

free radicals. These toxins and free radicals can 

interact with DNA and could cause genetic mutations 

and gene activation responsible for the development 

of an autoimmune disease [14][15]. 

Free radicals may be produced by the human 

body, for instance by neutrophils, which produce 

reactive oxygen species and reactive nitrogen species, 

with a high oxidizing power[16]. Once they have 

been produced, these oxidizing species must be 

eliminated by the body’s antioxidants[17]. When free 

radicals are overproduced or when the antioxidant 

defences are disrupted, a disturbance of the balance 

between pro-oxidants and antioxidants called 

oxidative stress is the result. The accumulation of 

free radicals leads to an altered oxidative status that 

may end in the oxidation and damage of 

biomolecules such as lipids, proteins or DNA. This 

damage can be assessed by determination of lipid 

hydroperoxides (LOOH), malonyldialdehyde (MDA) 

and 4-hydroxy-2nonenal for lipids while the analysis 

of carbonyl proteins (CPs) and 8-OH guanine is used 

to measure protein and DNA damage, 

respectively[18].  

Nicotine stimulates sympathetic adrenal 

system leading to increased secretion of 

catecholamines resulting in increased lipolysis and 

increased concentration of plasma free fatty acids 

(FFA) which further result in increased secretion of 

hepatic FFAs and hepatic triglycerides along with 

VLDL-C in blood stream. Fall in oestrogen levels 

occur due to smoking which further leads to 

decreased HDL cholesterol. Presence of 

hyperinsulinaemia in smokers leads to increased 

cholesterol, LDL-C, VLDL-C and TG due to 

decreased activity of lipoprotein lipases. 

The objective of the present study was to 

determine the levels of lipid peroxidation(MDA), 

CRP, liver function and lipid parameter in smokers 

and nonsmokers 

2. Materials and Methods

The present study was carried out jointly in 

the Department of Biochemistry and Department of 

Medicine, Muzaffarnagar Medical College 

Muzaffarnagar in the period from January 2013 to 

December-2013. This study was approved by the 

Local Ethical Committee and informed consent was 

taken from the subjects, prior to study. Control group 

consists of 50 healthy individual and case group 

consists of 50 cigarette smokers. Total no. of subject 

we taken 100. 

2.1 Inclusion criteria 

The individual of control group were non-

smokers. It contains 50 healthy individuals all were 

males with no clinical history. The individuals of 

case group were smokers. Case group contains 50 

individuals; all were males with no clinical history. 

2.2 Exclusion criteria 

Patients with Diabetes, asthma, chronic 

obstructive pulmonary disease (COPD), 

malignancies, patients with STDs, patients with 

cardiac disease, patients with renal diseases, patients 

with hepatic diseases, patients with myocardial 

infarction, patients with gout and arthritis were 

excluded from the study. 

2.3 Collection of sample 

Blood from overnight fasting subjects was 

collected into tubes without anticoagulant in order to 

obtain serum. Blood was obtained by venous arm 

puncture and serum was separated by centrifugation 

at 3000 rpm for 15 min.[1] Separated serum was used 

for biochemical analysis. 

2.4 Biochemical Analysis 

Serum C - reactive protein (CRP) was 

estimated by using the Turbidometric kit method 

(SPINREACT, Spain). MDA level was measured as 

per thiobarbituric Acid (TBA) method described by 

Nourooz-Zadeh et al(1995)[19]. The liver function 

test, total cholesterol, HDL and triglycerides were 

estimated by enzymatic method. (Siemens, Gujarat, 

India). Low Density lipoprotein (LDL) and (Very 

Low Density lipoprotein) VLDL were calculated by 

Friedwald’s Equation. 

2.5 Statistical analysis 

The statistical package Graph pad Prism 6 

for windows was used for data analysis. Variables 

distributed normally are presented as mean and 

standard deviation and Pearson's correlation study 

were done. 

3. Result

The clinical data for control and smoker 

patients are presented in table-1. Liver function, lipid 

parameter, MDA and CRP data are showing 

statistically significant values, however the γGT is 

non-significant. Analysing the table1, for MDA, 

those subject with smokers are having higher MDA 

level as compared to control (p<.0001) The smokers 

are having significantly (p<.0001) elevated level of 

CRP as compared to control subject. 
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Table-1 shows that the cases are having 

higher levels of liver enzymes function than smokers 

and which is highly significant (p<.0001). The lipid 

parameter (CHO, TG, LDL and VLDL) is higher in 

smokers then compared to nonsmokers (p<.0001) 

while HDL level is lower in smokers as compared to 

nonsmokers (p<.0001). 

Table-1: Enzymes and biochemical changes in 

smokers 

Variables Control Smoker 
p-

Value 

Cholesterol 

(mg/dl) 
172.28±17.36 284.48±16.25 <.0001* 

Triglyceride 

(mg/dl) 
136.92±10.41 183.32±17.88 <.0001* 

HDL(mg/dl) 44.78±5.43 25.16±3.09 <.0001* 

LDL(mg/dl) 98.12±25.12 223.12±18.09 <.0001* 

VLDL(mg/dl) 27.38±2.08 36.67±3.58 <.0001* 

Total 

Bilirubin 

(mg/dl) 

0.82±0.22 0.49±0.13 <.0001* 

AST (IU/L) 35.26±3.87 56.18±3.43 <.0001* 

ALT (IU/L) 28.34±4.92 44.18±5.37 <.0001* 

ALP(IU/L) 92.18±13.86 143.22±10.89 <.0001* 

γGT(U/L) 16.04±2.84 16.5±3.15 =0.44 

Total Protein 
(g/dl) 

7.62±0.41 5.32±0.45 <.0001* 

Albumin 
(g/dl) 

4.22±0.33 2.95±0.32 <.0001* 

MDA 
(nmol/ml) 

1.6±0.54 2.82±0.72 <.0001* 

CRP (mg/dl) 1.91±0.31 3.99±0.21 <.0001* 

*P-Value <.0001 considered as significant

4. Discussion

In the present study we examined the 

enzymes and biochemical changes in smokers and 

non-smokers (Table 1). Cigarette smoking is a 

classical and a major risk factor in the development 

of several diseases with an inflammatory component, 

including cardiovascular disease and chronic 

obstructive pulmonary disease. Improvements in 

assays for protein markers of inflammation have led 

to many studies on these factors and their roles in 

disease. 

Cigarette smoke contains high concentration 

of the gaseous compounds, like carbon monoxide 

(CO) Nitric oxide (NO) and Nitrogen dioxide (NO2) 

and other substances in cigarettes such as aldehydes, 

hydrogen cyanide, lead, cadmium etc., Cigarette 

smoke has been reported to stimulate the production 

of hydrogen peroxides by the pulmonary alveolar 

macrophage cells. The formed peroxides can react 

with oxides of nitrogen (NO and NO2) in cigarette 

smoke to form hydroxyl radicals (OH•)[1]. 

Cigarette smokers have high lipid 

peroxidation, which leads to damage the 

biomembranes and increased the plasma enzymes 

that reflect the protein concentration in plasma[20]. It 

was demonstrated that tobacco smoking is a major 

predictor of plasma MDA and F2-isoprostanes, two 

commonly used biomarkers of lipid peroxidation[21].  

The Result of the present study showed that 

the serum malondialdehyde level was significantly 

higher in smoker when compared with non smoker. 

Our result was in agreement of Razaq et al who also 

found that MDA level was significantly higher in 

smokers as compared to nonsmokers. There are 

several reasons why smokers would be expected to 

have a higher level of lipid peroxidation compared 

with non-smokers. First, smokers are prone to 

oxidation from the inhalation of large numbers of 

gas-phase and other radicals giving rise to increased 

oxidative damage. Second, depletion of plasma 

antioxidants otherwise protecting against oxidative 

damage such as lipid peroxidation has consistently 

been observed among smokers.[22]

We found that the level of cholesterol, 

triglyceride, LDL and VLDL is significantly 

increases in smoker as compared to nonsmoker while 

HDL decreases significantly in smoker as compared 

to nonsmokers. Our results support study done by 

Alsalhen et al who observed that the significance 

increase in cholesterol, triglyceride. Various 

mechanism leading to lipid alteration by smoking are 

(a) Nicotine increased sympathetic adrenal system

leading to increased secretion of catecholamines

resulting in increased lipolysis and increased

concentration of plasma free fatty acid which further

result in increased secretion of hepatic free fatty acids

and hepatic triglycerides along with VLDL-

cholesterol in the blood stream (b) Presence of

hyperinsulinaemia in smokers leads to increased

activity of lipoprotein which leads to increased levels

of lipid in smokers[23].

In our study we found that the level of liver 

enzymes (AST, ALT, ALP) were significantly 

increased in smokers as compared to nonsmokers 

while level of serum bilirubin, total protein and 

albumin decreases in smokers as compared to 

nonsmokers. Our result also in consistent with 

Alsalhen et al[23], they found that the liver enzymes 

(AST, ALT, ALP) significantly increases and total 

bilirubin, total protein, albumin and globulin 

decreases significantly in smoker as compared to 

nonsmoker. The protein depression in the blood may 

be due to loss of protein by reduce protein synthesis 

or increased proteolytic activity due to cigarette 

smoke exposure or via release of high levels of 

cellular oxidative free radicals could result increased 

proteolytic activity[24]. Also, the observed decrease 

in plasma protein of smokers could be attributed in 
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part to the damaging effect of harmful compounds 

from cigarette smoking on liver cells as confirmed by 

the increase in the activities of plasma ALT, AST and 

ALP in this present study (Table 1). 

Although our results showed elevated ALP 

levels in the current smoker compared to never 

having smoked (Table 1). ALP was strongly 

influenced by smoking, consistent with other 

studies[25][26] concerning osteoporosis have 

documented increased serum ALP levels in current 

smokers, as a mainly marker of the liver and bones 

turnover, but is also present in the kidneys and 

leukocytes count.  

We have also found increased CRP levels in 

study group as compared to control group. Many 

other studies have also shown similar findings. Joshi 

et al found increased CRP levels in higher percentage 

of subjects in study group as compared to control 

group[27]. Mahrukh et al also found raised CRP as 

well as complements like C3, C4 in smokers. They 

have attributed it to activation of monocytes and 

complement recruitment, resulting in the secretion of 

inflammatory cytokines which could further lead to 

release of CRP from liver in the blood[28]. Loughlin 

et al studied the association between cigarette 

smoking and CRP in adolescent girls and boys and 

found a positive relationship. They also showed a 

linear association of CRP with the number of 

cigarettes smoked per day[29]. A study by Pinto-

Plata et al also supported our study[30]. 

5. Conclusion

In the present study, we found that smokers 

have higher plasma concentrations of MDA 

compared with non-smokers. Heavy smoking was 

associated with low total protein, globulin and 

albumin levels and raised AST, ALT and ALP levels. 

The levels of cholesterol and triglycerides were 

significantly increased in all smokers as compared to 

non- smokers. The association of smoking habits and 

liver functions test should be carefully analyzed and 

interpreted. Cigarette smoking decreases serum 

bilirubin. Further studies are needed to determine if 

measuring bilirubin is effective in detecting free 

radicals produced by smoking, which contribute to 

serious diseases. Thus our study concludes that 

smokers have higher risk than that of non-smokers. 
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