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ABSTRACT: This study was conducted to find the effect of cigarette smoking on the lipid profile. Sixty blood samples of cigarette smokers and twenty blood samples of control subjects were collected from different areas of Lahore. All samples were tested using the enzyme-photometric assay technique to estimate the levels of plasma cholesterol, triglyceride, HDL, LDL, VLDL, and total lipids in the blood. It was found that the levels of cholesterol, triglyceride, LDL, VLDL and total lipid were significantly higher as compared to control subjects. While level of HDL was considerably lower as compared to control subjects. Results were discussed in the light of previous reports from different countries. These results suggested that the higher level of cholesterol, triglyceride, LDL, VLDL, total lipid and lower levels of HDL in cigarette smokers leads to heart disease and its complications.  
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INTRODUCTION

Tobacco smoking is the most potent and prevalent addictive habit which is increasing rapidly throughout the developing world and is one of the biggest threats to current and future health [1]. It has been reported that at least 1 billion adults worldwide are smokers and at least 700 million children are passive smokers at home [2]. If current trends continue, 10 million smokers per year are anticipated to die by 2025 [3]. Several studies provide evidence that cigarette smoking impairs serum lipid profile in smokers [4,5]. Tobacco contains nicotine and it has a considerable influence on the increasing levels of lipids in the blood [6].

Epidemiologic studies strongly support the assertion that cigarette smoking increases the incidence of myocardial infarction and fatal coronary artery disease [7]. Smoking is also considered to cause cancer and also has a close relationship with gastric ulcer, periodontal disease, sudden infant death and metabolic syndrome [8-11]. One of the major determinants of atherogenesis and coronary heart disease is the plasma lipoprotein or lipid profile in particular, the higher concentrations of low-density lipoprotein (LDL), very low-density lipoprotein (VLDL), triglycerides (TG), and lower concentration of high-density lipoprotein (HDL) correlates positively with the development of severe and premature atherogenesis [12, 13].

Many previous studies revealed that serum triglycerides, LDL cholesterol, VLDL cholesterol and total cholesterol were significantly higher and HDL cholesterol was significantly lower in smokers as compared to non-smokers [14-17]. We carried out a study to demonstrate the effect of cigarette smoking on lipid profile. We elucidate that cigarette smoking is associated with an increase in serum cholesterol, triglyceride, LDL, VLDL and total lipid levels. But decrease in serum HDL level. 

MATERIALS AND METHODS

The present study was based on 60 cigarette smokers aged 25 to 60 years and 20 control (non-smokers) subjects of the same age. Blood samples were taken in the fasting state of each of the cigarette smokers and control subjects from the population of Lahore. To find out the association between lipid profile and cigarette smoking the lipid profile of smokers and control subjects were compared. The venipuncture method was used to draw the blood of smokers and healthy subjects. Blood samples were allowed to clot for 20-25 minutes and then for the separation of serum, they were centrifuged at 4000 rotations per minute. The serum was separated from the top of the clotted blood and then used. Serum total cholesterol was determined by an enzymatic (CHOD-PAP) colourimetric method [18]. Triglycerides were determined by an enzymatic (GPO-PAP) method [19]. HDL-cholesterol was estimated by a precipitant method [20]. LDL-cholesterol was estimated by using the Friedewald formula [LDLcholesterol = Total cholesterol – (HDL cholesterol + Triglycerides/5)] [21]. To get the value of VLDL-C, if triglycerides are less than 100 then it was divided by factor 5. And if serum triglycerides value is greater than 100 then it was multiplied by 0.16 to get the value of VLDL-C in blood serum. Mean ± SD of serum samples of smokers and control subjects were calculated. The analysis of the data was carried out by employing a Student 't' test. The 'P' value of less than 0.05 was considered significant.

RESULTS

Twenty control subjects and sixty cigarette smokers were involved in the study. The average age among the different groups was 43 ± 2.48 and 42 ± 1.22 years for control subjects and cigarette smokers respectively (Table 1). 
Table 1. Comparison of lipid levels of smokers and control subjects.
	Lipids
	Smokers
	Control
	P value

	Cholesterol
	166 ± 2.17
	131 ± 2.19
	< 0.001

	Triglyceride
	163 ± 1.64
	125 ± 3.32
	< 0.001

	HDL-C
	35 ± 0.47
	43 ± 0.70
	< 0.001

	LDL-C
	128 ± 3.63
	96 ± 4.20
	< 0.001

	VLDL-C
	35 ± 0.63
	22 ± 1.18
	< 0.001

	Total Lipid
	447 ± 20.45
	271 ± 24.02 
	< 0.001


Table 1 shows the mean values with the standard error of 
various lipid fractions of smokers and control subjects. Mean total cholesterol levels in cigarette smokers were higher as compared to control subjects (166 vs 131 mg/dl, P < 0.001). Mean TG levels in smokers were higher as compared to control subjects (163 vs 125 mg/dl, P < 0.001). Mean HDL-C levels in smokers were lower as compared to control subjects (35 vs 43 mg/dl, P < 0.001). Mean LDL-C levels in smokers were higher as compared to control subjects (128 vs 96 mg/dl, P < 0.001). Mean VLDL-C levels in smokers were higher as compared to control subjects (35 vs 22 mg/dl, P < 0.001). Mean total lipid levels in smokers were higher as compared to control subjects (447 vs 271 mg/dl, P < 0.001).

DISCUSSION

The present study was conducted to observe the complete lipid profile (serum total cholesterol, triglycerides, HDL-C, LDL-C, VLDL-C, and total lipid) in cigarette smokers their comparison with control subjects. Our results indicated that fasting serum levels of total cholesterol, triglycerides, LDL-C, VLDL-C, and total lipids were significantly higher and levels of HDL-C were significantly lower in smokers as compared to control subjects. These results are comparable with some previous studies that described higher levels of total cholesterol, triglycerides, LDL-C, VLDL-C, and total lipid and lower levels of HDL-C in smokers as compared to control subjects [15-17, 22, 23]. 

The increase of blood cholesterol is through an increase of free fatty acids in the blood. In smokers, the nicotine ingested stimulates the secretion of catecholamines. These hormones increase the FFA by lipolysis of adipose tissue fat. The FFA reaching the liver are esterified as triacylglycerol and cholesteryl esters which are secreted into the bloodstream as VLDL which gets converted to LDL in circulation. The greater the release of FFA, the greater the levels of LDL and cholesterol [24].

Nicotine in cigarette smoke increases the insulin level. The presence of hyperinsulinaemia in smokers leads to increased cholesterol, LDL-C, VLDL-C, and TG due to decreased activity of lipoprotein lipase [25,26]. Lipoprotein lipase is involved in the breakdown of triglycerides into three fatty acids and one glycerol molecule. Smoking has an additional indirect effect on lipoprotein metabolism by decreasing lipoprotein lipase, which is an important factor in the metabolism of cholesterol and triglycerides [27]. Absorption of nicotine into the body Secretion of catecholamine and other hormones (cortisol, growth hormone), Activation of Adenyl cyclase in adipose tissue, Release of free fatty acids from adipose tissue into plasma bound to albumin, Increased synthesis of triglycerides and VLDL by the liver and decreased HDL [24].

The increase in HDL may be due to nicotine in cigarette smoke, which causes an increase in myocardial oxygen requirement by increasing the use of free fatty acid and also by an unknown mechanism that lowers the anti-atherogenic factor HDL– C [23]. An increase in VLDL will cause a decrease in HDL due to poorer availability of phospholipids remnants from VLDL for HDL formation. It may also be due to decreased Apo A content, as Apo A is needed for the formation of HDL, and finally, diminished lecithin cholesterol acyl transferase is needed for the formation of HDL. Fall in oestrogen levels occurs due to smoking which further leads to decreased HDL – C [28]. HDL biosynthesis involves the synthesis and secretion of lipid-poor apolipoprotein A-I (apoA-1) followed by the acquisition of cholesterol and phospholipids from the liver, forming nascent HDL particles. Cigarette smoking can decrease the level of apoA-I. Apo A-I deficiency results in impaired HDL synthesis. Cessation of smoking restored apoA-I concentration. Nascent HDL particles acquire additional free cholesterol from extrahepatic tissues. This cholesterol is then esterified to cholesteryl ester by lecithin cholesterol acyltransferase (LCAT). This enzyme is crucial for the maintenance of normal HDL metabolism, and rapid catabolism of apoA-I and II. Lower plasma LCAT concentrations and activity have been measured in smokers. Also in an experimental setting, cigarette smoke directly diminished plasma LCAT activity. The maturation of HDL may be affected by reduced LCAT activity, thereby inducing rapid clearance of nascent HDL from the circulation [29].

Ingredients of cigarette smoke such as nicotine and carbon monoxide are involved in causing hypoxia and increased susceptibility of LDL to be oxidized [30]. Nicotine induces oxidative stress and generates free radicals that attack the membrane lipids resulting in the formation of malondialdehyde (MDA), which causes peroxidative, tissue damage. Lipoprotein oxidation is presumed to occur in the artery that may generate superoxide radicals, hydrogen peroxide or lipid peroxides outside the cell may contribute to the oxidation of LDL. These oxides react with LDL and increase their level by oxidizing this factor [31.

In smokers nicotine by stimulating the sympathoadrenal system leads to lipolysis, increased serum free fatty acid (FFA) levels and increased synthesis of VLDL [32].

Cigarette smoking leads to the uptake of many hazardous compounds and their metabolites extracted from burning tobacco. These substances may be electrophilic and react with biological molecules, giving rise to oxidative stress through the formation of reactive species or the initiation of lipid peroxidation chain reactions in the membrane [33]. Smoking increases catecholamine release, causing a surge in circulating free fatty acids, this may increase VLDL and LDL concentrations and reduce HDL-C concentrations. Smoking reduces lecithin-cholesterol acyl-transferase, the enzyme responsible for esterifying free cholesterol and increasing HDL size by decreasing their level. Overall it increases the total lipid level of the blood [34].

 Results of the present study and some previous studies indicated that cigarette smoking increases the level of bad fat (Cholesterol, Triglycerides, LDL, VLDL and total lipids) and decrease the level of good fat (HDL) [35].

CONCLUSION:
Cigarette smokers are more prone to develop hyperlipidemia which can predispose smokers to develop cardiovascular diseases and other metabolic syndrome. Avoiding smoking can prevent the development and progression of common lipid abnormalities like raised cholesterol, TGs, LDL-C, VLDL-C, total lipids, and low HDL-C.
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