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Abstract: Tobacco smoking is one of the well known modifiable risk factors for atherosclerosis, coronary heart
diseases, lung & oral cancers and chronic obstructive pulmonary diseases. Tobacco is consumed in many ways such
as chewing, smoking. In India, tobacco kills 8-10 lakh people each year and majority of these deaths occur in young
age. An estimate says that an average of five-and-a-half minutes of life is lost for each cigarette smoked. This study
was designed to demonstrate the effects of smoking on lipid profile among south Indian smokers and to identify the
differences between the lipid profiles of smokers. The study group comprised of

25 males with age range between 40 and 55years and 25 age matched males as controls. The smokers in this
study were those smoking 11-20 cigarette/day for last 15 years. There were no significant differences in age,
height, weight and BMI between the groups. But, Heart rate (p<0.001), systolic blood pressure (p<0.001) and
diastolic blood pressure (p<0.001) were significantly high in smokers when compared to controls. The total
cholesterol (p<0.001), low density lipoproteins (p<0.001), very low density lipoproteins (p<0.001) and
triglycerides (p<0.001) were significantly high and high density lipoproteins (p<0.001) were significantly low
in smokers when compare to non smokers. The results of this study show that smokers are at much greater risk
of developing atherosclerotic plaques and different heart diseases than non-smokers.
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l. Introduction

Smoking of tobacco is done in various forms like cigar, cigarette, beedi, hukka, pipe, etc. Beedi and
cigarette smoking is highly prevalent in rural as well as urban India (1). Tobacco smoking is one of the well
known modifiable risk factor for atherosclerosis, coronary heart diseases, lung & oral cancers, chronic
obstructive pulmonary diseases, etc (2). Tobacco is consumed in many ways such as chewing, smoking, etc (3).

In India, tobacco kills 8-10 lakh people each year and majority of these deaths occur in young age. An
estimate says that an average of five-and-a-half minutes of life is lost for each cigarette smoked (4). Tobacco
smoke is a complex, dynamic and reactive mixture containing an estimated 5,000 chemicals. Many of them can
harm our body in various aspects (5). Nicotine is one of the toxins present in tobacco smoke (6). It is found to
have effect on person’s catecholamine & cortisol secretion (7), (8).

Elevated catecholamine and cortisol can alter carbohydrate and lipid metabolism in such person (9).
Alteration in lipid metabolism may lead to dyslipidemic changes which may become a predisposing factor for
atherosclerosis and ischemic heart disease leading to increased morbidity and mortality in smokers (10).

Cigarette smoking is one of the most important modifiable risk factor for atherosclerosis and increasing
morbidity and mortality of Chronic Heart Diseases (CHD) (11). Although the precise mechanism of tobacco
smoke role in the atherosclerotic process remains not fully understood, several chemicals among thousands that
exist within tobacco smoke produce harmful and toxic effects on health. Many changes which could promote
atherosclerosis in chronic tobacco smokers have been reported by many research workers, whereby these
changes include; alternation of lipid profile, increased oxidative LDL-C, decreased nitric oxide (NO)
availability (12), platelet dysfunction, high blood viscosity, on-going inflammation with increasing
inflammatory markers (13), and more recently free radicals-mediated oxidative stress appear to play an
important role in mediation of athero-thrombotic disease in chronic smokers (14). Cigarette smoking increases
plasma catecholamine which induces lipolysis and release of free fatty acid (8), which will be taken up by the
liver.

Although many studies have been done worldwide to identify the lipid profile among smokers, but we
have little evidence about the impact of smoking on lipid profile among south Indian smokers. This study was
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designed to demonstrate the effects of smoking on lipid profile among south Indian smokers and to identify the
differences between the lipid profiles of smokers.

Il. Materials And Methods

This study was carried out in the department of Physiology, Sri Venkateswara medical college,
Tirupati, Andhra Pradesh, India. Informed consent was obtained from all the participants. The study group
comprised of 25 males with age range between 40 and 55years and 25 age matched males as controls. The
smokers in this study were those smoking 11-20 cigarette/day for last 15 years. Before the collection of blood
samples from smokers and non-smokers, questionnaires were administered to provide the details about their
smoking habits. The age, body weight, height and other physical measurements were obtained. All the recruited
subjects were neither alcoholic nor having any form of diseases or ailment. Hence, all male subjects included in
the present study were apparently normal healthy individual. About 5ml of venous blood samples was collected
from each of the subjects into lithium heparin bottle after 8 - 12 hrs overnight fast with individuals being on
their normal diet prior to the test. The samples were spurned and the plasma separated within 2hrs of collection
and analyzed immediately using standard enzymatic methods for each of the parameters investigated. The LDL
was calculated from the values of triglyceride and cholesterol using the Friedewalds (15).

I11. Results

The baseline characteristics of smokers and non smokers are given in Table 1. There were no
significant differences in age, height, weight and BMI between the groups. But, Heart rate (p<0.001), systolic
blood pressure (p<0.001) and diastolic blood pressure (p<0.001) were significantly high in smokers when
compared to controls.

Table 2 shows the comparison of lipid profile between smokers and non smokers. The total cholesterol
(p<0.001), low density lipoproteins (p<0.001), very low density lipoproteins (p<0.001) and triglycerides
(p<0.001) were significantly high and high density lipoproteins (p<0.001) were significantly low in smokers
when compare to non smokers.

Table 1. Baseline characteristics of smokers and non smokers.

SI.No | Parameter Smokers Non smokers P value
1 Age (years) 46.0 +3.76 45.56 + 3.45 0.66

2 Height (cms) 168.68 + 6.66 166.68 + 5.83 0.82

3 Weight (kg) 6116 +4.17 59.64 +4.42 0.21

4 BMI (kg/m©) 2156 +2.14 2156 +2.14 0.96

5 HR (bpm) 79.24 +2.04 70.24 +2.57 0.001
6 SBP (mmhg) 12552+ 7.61 114.82 + 6.30 0.001

"’ DBP (mmhg) 82.96 +3.06 76.05+4.40 0.001

Data expressed as mean and standard deviation.

BMI: Body mass index, HR: Heart rate, SBP: Systolic blood pressure, DBP: Diastolic blood pressure.

Table 2. Lipid profile paramerters of smokers and non smokers.

Sl.no Parameter Smokers Non smokers P value
1 TC 190.48 + 9.61 163.76 + 7.57 0.001
2 LDL 114.92 +10.43 83.88 +4.03 0.001
3 VLDL 234 +251 1820 +1.35 0.001
7 HDL 53441657 6168 + 7.21 0.001
5 TRIG 117.00 +12.58 91.00 +6.77 0.001

Data expressed as mean and standard deviation.
TC: Total cholesterol, LDL: Low density lipoproteins, VLDL: Very low density lipoproteins, HDL: High
density lipoproteins, TRIG: Triglycerides.
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conduction or to prevent heat lost (16), but their excessive concentrations are associated with various metabolic
disorders.

The result of this study showed a statistically significant difference in the total cholesterol level of
smokers (p<0.001) when compared with non -smokers, this indicate that the cigarette smokers have
increased serum concentration of cholesterol than non -smokers. The result of this work is in line with work
of Adedeji and Etukudo, where high concentration of cholesterol was recorded in smokers when compared
with the nonsmokers (17). The increase in the total cholesterol level seen in the smokers was as a result
of increase in the activity of hepatic HMG-CoA reductase (18)  reported that hepatic HMG CoA reductase,
the main rate limiting enzyme in cholesterol synthesis is subject to induction and repression by several
hormones, dietary factors and drugs one of which is nicotine. Increased cholesterol is a causative factor in
the etiology of atheroscleratic disease (19).

The values of triglycerides of smokers inthisstudy were significantly increased compared to
that of non-smokers. The increase in the value of triglyceride is due to  induction of lipogenic enzyme by
nicotine as reported by (20) where they established that there is induction of both glycerolkinase and
glycerol - 3 — phosphate acyl transferase by nicotine. The result of this study is in line with the work of
Odedeji OA (17) where there is an increase in the triglyceride of smokers compared with non-smokers. It
has also been documented that nicotine stimulates the release of adrenaline from the adrenal cortex leading
to increased serum concentration of free fatty acids (FFA) which further stimulates hepatic synthesis and
secretion  of cholesterol (21) as well as hepatic secretion of very low density lipoprotein (VLDL) and hence
increased TG (22).

High density lipoprotein of smokers was significant lower when compared with non -smokers’ in this
work. The low level recorded in this work might not be unconnected to the increase in the hepatic lipase
and LCAT activity by nicotine. This result is in line with the report of Robbert KM et.al., (19) that
HDL concentration varies directly with the activity of hepatic lipase as well as LCAT. A decreased HDL
cholesterol concentration is associated with coronary heart disease (23).  This shows that smokers are
predisposed to developing coronary heart disease earlier than their non -smoking counterpart.

Carl and Edward reported that clinically increase in LDL cholesterol is associated with increased

risk of coronary heart disease (19). The findings of this present work revealed high level of LDL cholesterol in
smokers when compared with non -smokers. This finding is in consonance with the work of Khurana Et.al.,
(20) where it was reported that increase in LDL level in cigarette smokers was due to the down regulation of
LDL receptors and failure of receptor mediated endocytosis by metabolite of cigarette (24) specifically
attributed the down regulation of LDL receptor to inhibiting action of smoke allylamine and nicotine (17) also
reported high level of LDL in smokers, suggesting that there is increased LDL-Cholesterol synthesis in smokers
which is dangerous to their health. LDL/HDL ratio was significantly higher in smokers as compared to that of
controls. The result agrees with that of [28]. This ratio is an index of possibility of developing coronary heart
disease (CHD) in smokers. This finding indicates that smoking habit predisposes individuals involved to various
deleterious effects associated with increased LDL and reduced HDL concentrations. This result is in consonance
with that obtained by Adedeji OA et. al., (17). Cigarette smoking, obesity, hypertension and increased
cholesterol have been previously implicated as risk factors associated with atherosclerotic plaque formation
(25).

V. Conclusion
Cigarette smoking causes an alternation of lipid profile which includes increasing the levels of total
cholesterol, triglyceride, LDL-C, VLDL-C and non-HDL-C with a decrease in HDL-C level. The results of this
study show that smokers are at much greater risk of developing atherosclerotic plaques and different heart
diseases than non-smokers.
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