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ABSTRACT Background & objective:  Tobacco smoking is an independent & modifiable risk factor for cardiovascular 
disease. Tobacco smoking has been found to alter lipid metabolism by stimulating sympathetic adrenal 

system leading to increased secretion of catecholamines. The proposed study was undertaken to elucidate the effect of 
tobacco smoking on lipid profile.

Materials & methods: 45 healthy smokers and 45 non smokers in the age group of 25 to 55 years were included in this 
study.  Lipid profile was estimated by using enzymatic end point kit method. 

Results: The total serum cholesterol, Triglyceride, LDL & VLDL were higher in smokers as compared to Non-smokers 
(p<0.001). Serum levels of HDL are lower in smokers as compared to in non-smokers (p<0.001). 

Conclusion: The results shows that smoking influences the lipid profile adversely, resulting in the premature develop-
ment of atherosclerosis, and also raising the cardiovascular disease risk.
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Introduction: 
Tobacco, especially cigarette smoking is a major cause of 
CVD, responsible for about one third of CVD deaths. To-
bacco smoking has been known to be an independent & 
modifiable risk factor for cardiovascular disease [CVD] (1, 
2). Cardiovascular disease (CVD) is the leading cause of 
mortality and morbidity worldwide (1). Smoking is one of 
the modifiable risk factor for CVD. The risk of CVD deaths 
increases with increasing exposure to cigarette smoke, as 
measured by number of cigarette smoked daily, the dura-
tion of smoking & the degree of inhalation & the age of 
initiation. The relative risk for CVD is substantially greater 
in early adult life than in old age & is associated more 
strongly with the cigarette smoke than other forms of to-
bacco. Smoking also causes cancer, stroke and also have 
close relationship with gastric ulcer, periodontal disease, 
sudden infant death syndrome, and metabolic syndrome. 

In addition it is also known to affect lipid profile adversely. 
Many studies have shown that tobacco smoking for long 
periods of time increases serum concentration of total cho-
lesterol, triglycerides, LDL-Cholesterol, VLDL-Cholesterol 
and fall in the level of anti atherogenic HDL-Cholesterol 
(4). Tobacco smoking has been found to alter lipid me-
tabolism by stimulating sympathetic adrenal system lead-
ing to increased secretion of catecholamines resulting in 
increased lipolysis and increased concentration of plasma 
free fatty acids [FFA] which further result in increased se-
cretion of hepatic FFA and hepatic triglyceride along with 
VLDL-C in the blood stream (6, 7). Smoking prevents the 
intravascular remodelling of HDL particles (8). There are 
certain confounding factors which results in increase in 
serum lipids and cholesterol levels in addition to smoking 
habits these include hypertension, hyperlipidemia, obesity 
and physical inactivity (9, 10). The proposed study is be-
ing undertaken to elucidate the effect of tobacco smok-
ing [cigarette / beedis] on lipid profile in otherwise healthy 
persons and to compare with non smokers.

Materials & methods: 
The study involved forty five non smokers (control group) 
& forty five smokers (study group) within the age group of 
25-55 years selected from the Department of Medicine, Vi-
nayaka Mission’s Hospital, Salem, Tamil Nadu, India. Sub-
jects were selected based on inclusion and exclusion cri-
teria.

Inclusion criteria [Control group]:
Forty five healthy non smokers between 25 and 55 years.

Exclusion criteria [Control group]:
• History of Hypertension
• History of Diabetes mellitus
• History of smoking 
• Persons abusing alcohol, ex-smokers.
• History of renal disease, hepatic impairment, endocrine 

disorders

History of obesity
• History of lipid lowering drugs, b-blockers, thiazide diu-

retics, oral antidiabetic drugs and hormonal prepara-
tions.

• Inclusion criteria [Study group]:  
• Forty five smokers between 25 and 55 years.
• Exclusion criteria [Study group]:  
• History of Hypertension
• History of Diabetes mellitus
• Persons abusing alcohol, ex-smokers.
• History of renal disease, hepatic impairment, endocrine 

disorders

History of obesity
History of lipid lowering drugs, b-blockers, thiazide diuret-
ics, oral antidiabetic drugs and hormonal preparations.

Methodology: 
Forty five apparently healthy male subjects in the age 
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group of 25-55yrs were included for the study. The sub-
jects were selected by a detailed history & thorough physi-
cal examination. They were asked to fill a questionnaire to 
assess their smoking habits. The experimental protocol was 
fully explained to the participants to allay apprehension. 
They refrained from any smoking for 12hours before the 
test. Informed consent was taken from all the subjects. The 
study was approved by Institutional Ethical Committee, Vi-
nayaka Mission’s Kirupananda Variyar Medical College & 
Hospitals, Salem, Tamil Nadu, India.

Experimental design:     
Lipid profile was estimated by drawing 5ml of fasting 
blood sample. Serum lipids and lipoproteins cholesterol 
fractions were measured on fasting state. Total cholester-
ol and triglyceride level estimations are carried out using 
enzymatic end point kit method. HDL cholesterol was es-
timated by precipitation of non HDL lipoproteins and esti-
mations done using superannuant. Both VLDL and LDL are 
estimated by calculation.

Statistical analysis:
The results were expressed as mean ± standard deviation 
(SD). A p value of <0.05 was considered statistically signifi-
cant. Statistical analysis was performed using the statistical 
package for social & sciences. Students unpaired t’ test 
was applied to correlate between the parameters. 

Results:
Lipid profile was estimated in Forty five healthy non smok-
ers in the age group of 25 and 55 (42.38 ± 8.02) years and 
Forty five smokers in the age group of 25 and 55 (43.62 
± 6.63) years. Total cholesterol (TC) (217.75 ± 38.05)mg/
dl, triglyceride (TG) (199.44 ± 59.80) mg/dl, low-density li-
poprotein cholesterol (LDL-C) (146.84 ± 28.64) mg/dl, very-
low density lipoprotein cholesterol (VLDL-C) (47.29 ±10.02) 
mg/dl, and LDL-C/HDL-C (atherogenic index) (4.84 ± 0.90) 
were significantly higher in smokers as compared with non-
smokers TC (165.6 ± 19.39 ) mg/dl, TG (113.22 ± 22.27 )
mg/dl, LDL-C (99.53 ± 13.95)mg/dl, VLDL-C (28.6 ± 6.16)
mg/dl,  and LDL-C/HDL-C (3.21 ± 0.74) with p<0.001, 
p<0.001, p=0.001, p<0.001, p=0.001 respectively. While 
high-density lipoprotein (HDL-C) (45.17 ± 3.36) mg/dl in 
smoking group was significantly lower as compared with 
non-smoker (51.69 ± 7.85) mg/dl (p=0.001). The results are 
shown in the table 1 & figure 1.

Table 1: Comparison of lipid profile between Smokers & 
Non-smokers

Parameters
Non Smokers

Smokers ‘p’ value

TC (mg/dl)

(mean ± sd) 165.6 ± 19.39 217.75 ± 38.05 < 0.001

TG (mg/dl)

(mean ± sd) 113.22 ± 22.27 199.44 ± 59.80 < 0.001

LDL(mg/dl)

(mean ± sd) 99.53 ± 13.95 146.84 ± 28.64 < 0.001

VLDL(mg/dl)

(mean ± sd) 28.6 ± 6.16 47.29 ±10.02 < 0.001

HDL(mg/dl)

(mean ± sd) 51.69 ± 7.85 45.17 ± 3.36) < 0.001

TC/HDL

(mean ± sd) 3.21 ± 0.74 4.84 ± 0.90 < 0.001

Fig 1: Comparison of lipid profile between Smokers & 
Non-smokers

Discussion: 
Epidemiological studies have shown that long-term mor-
bidity and mortality in coronary heart disease (CHD) is di-
rectly related to circulating levels of atherogenic lipopro-
teins, in particular LDL-C (12). Various mechanisms leading 
to lipid alteration by smoking are (a) nicotine stimulates 
sympathetic adrenal system leading to increase secre-
tion 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 the blood 
stream (13); (b) Fall in oestrogen levels occurs due to 
smoking which further leads to decreased HDL – cholester-
ol(14); (c) Presence of hyperinsulinaemia in smokers leads 
to increased cholesterol, LDL-C, VLDL-C, and TG due to 
decreased activity of lipoprotein lipase(15).

Willett et al reported that cigarette smoking affects cho-
lesterol metabolism, it lower levels of the protective high-
density lipoprotein (HDL) cholesterol (16) and Rabkin et al 
reported smoking cessation raises HDL cholesterol (17).  In 
animal models, cigarette smoke can damage the inner lin-
ing of blood vessels, thus enhancing the transfer of low-
density lipoprotein cholesterol particles across the arterial 
wall and into the developing cholesterol-laden plaque (18). 
Cigarette smoking also can affect the blood clotting sys-
tem, including adherence of blood platelets to the lining 
of arterial blood vessels (19) and the formation of blood 
clots that block a narrowed artery.  Selley et al reported 
that Acrolein in cigarette smoke may be partly responsible 
for its platelet-adhering effects (20). Cigarette smoke also 
causes spasm of the coronary arteries (21), many chemical 
components of cigarette smoke have been found to accel-
erate the development of atherosclerotic disease.  Nico-
tine, the major psychoactive component of smoke, caus-
es powerful changes in heart rate and blood circulation. 
Nicotine appears to cause injury to the arterial lining (18).  
Sheps et al reported that Carbon monoxide in cigarette 
smoke binds to the hemoglobin in red blood cells, thereby 
reducing the oxygen-carrying capacity of the blood (22).

Despite the damaging effects of tobacco use, quitting 
smoking has immediate and long term effects such as im-
proved circulation, drop in heart rate. Smoking cessation 
is an important lifestyle measure for the prevention of car-
diovascular disease, and in patients with myocardial infarc-
tion there is 50% reduction in risk of re-infarction, sudden 
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cardiac death (11). Quitting in late in life also has positive 
effects. 

Conclusion: 
Total cholesterol (TC), low-density lipoprotein cholesterol 
(LDL-C), very-low density lipoprotein cholesterol (VLDL-C), 
LDL-C/HDL-C (atherogenic index), and triglyceride (TG) 
were significantly higher in smokers as compared with non-
smokers.

Smoking has adverse effects on lipid profile, therefore in-
creasing the cardiovascular disease risk. 

The high prevalence of an atherogenic lipid profile in 
smokers makes them prone to develop premature athero-
sclerosis and the changes become more marked with the 
number of cigarette/day smoked.


