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SUMMARY 

The aim of this study was to find out the association between cigarette smoking and erythrocyte 
sedimentation rate (ESR) values and serum lipid profile in young smokers and compare it with age and 
weight matched non-smokers. The subjects consisted of 50 healthy cigarette smokers and 50 healthy, age 
and weight matched non-obese, non-smokers who served as controls. Subject in both groups were 25 -35 
years of age. They had no history of diabetes mellitus, hypertension, hepatic or renal disease, obesity, 
alcohol abuse and were not taking any medicines like P-blockers, diuretics or lipid lowering agents. 
Results showed significantly higher ESR values, serum total cholesterol (S.TC), low density lipoprotein 
cholesterol (LDL-C) and mean serum triglyceride (TG) levels, in smokers as compared to non-smokers. 
Mean serum high density lipoprotein cholesterol (HDL-C) was significantly lower in smokers as compared 
to non smokers. 

Conclusion: smoking produces rise in ESR values and adverse effects on Lipid profile, thus increasing the 
risk of atherosclerosis. 
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INTRODUCTION 

C
igarette smoking is a powerful risk factor for 
atherosclerosis and coronary heart disease. 1 .2 

There is direct relationship between number of 
cigarettes smoked and cardiovascular morbidity and 
mortality.3•

4 Rise in S.TC, LDL-C, TG and fall in 
antiatherogenic cholesterol (HDL-C) have been 
reported by many authors. Mechanism by which 
cigarette smoke may 1mtiate or accelerate 
atherosclerosis and its complication are: 

a. 

b. 

Nicotine stimulates catecholamines resulting 
in lipolysis and increased concentration of 
plasma free fatty acids (FFAs) which further 
results in increased secretion of hepatic FF As 
and triglycerides along with very low density 
lipoprotein cholesterol VLDL-C in blood.9·

10 

Fall in estrogen due to smoking leads to 
decreased HDL-C. 

c. Hyperinsulinaemia in smokers leads to

d. 

increased cholesterol, LDL-C, VLDL-C and 
TG due to decreased activity of lipoprotein 
lipase.12'13 

Cigarette smoke induces endothelial damage 
by producing free radicals such as nitric oxide 
and hydrogen peroxide. This oxidative stress 
promotes a systemic acute phase reaction thus 
increasing inflammatory cytokines, C
reactive protein, fibrinogen, blood cell count 
whole blood viscosity and rouleaux 
formation. Eventually this leads to rise in 
ESR values. 14

'
15

'
16 

AIMS AND OBJECTIVES 

The aim of the study was to find out 
difference in the serum lipid profile and ESR values 
between young smokers and non-smokers in the 
fasting state. 
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MATERIALS AND METHODS 

Fifty healthy male smokers in the age group 
of 25-35 years were recruited for the study after 
obtaining written informed consents (Group-I). 50 
healthy non- obese, non smokers, age and weight 
matched male subjects were selected from hospital 
staff and attendants and were regarded as control 
(Group-II). Exclusion criteria was alcoholics, ex
smokers, diabetics, hypertensives with renal or 
hepatic failure, endocrine disorders, obesity or on 
drugs like p -blockers, lipid lowering agents and 
thiazide diuretics. A detailed physical examination 
of both groups was done. After overnight fasting 
they were subjected to investigations including 
blood glucose, lipid profile (S.TC TG, LDL-C, 
HDL-C) and blood urea. 

For determination of ESR the modified 
Westergrens method was used by drawing non
fasting venous blood samples into EDTA with 
subjects in supine position with only short term 
venous occlusion.17

RESULTS 

Most of the smokers (34) had been smoking 
for a mean duration of 8 years as shown in Table 1. 
Anybody smoking for at least one cigarette per day 
and had smoked for at least one year was considered 
as active and chronic smoker. 

Table 1: Distribution of smokers in relation to duration and 
number of cigarettes smoked (n=50) 

Smokers Duration of Mean 
No. % smoking (Years) (Years) 

10 20 1-5 3 
34 68 6-10 8 
6 12 I t-15 13 

The serum lipid concentration in smokers and 
nonsmoker revealed significant difference (Table 2). 
The mean total serum cholesterol level in non 
smoker was 159.8 (±19.26) mg/dL and in smoker it 
was much higher, that is, 180±25.l mg/dL. The 
mean Triglyceride level was 130.1±30.61 and 
175±65.56 mg/dL in non smokers and smokers 
respectively; again showing gross difference. There 
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was no significant difference in the value of high 
density lipids. The mean HDL-C in non smokers 
was 46.65±5. l 8 mg/dL and in smokers it was 
43.5±6.12 mg/dL. For low density lipid difference 
was significant. The mean LDL-C for non smoker 
and smoker was 85±17.79 mg/dL and 105.2±21.16 
mg/dL respectively. 

The mean ESR value for smoker, i.e; 8 mm/ 
Hr was much higher than non smoker i.e; 3.6 
mm/Hr (Table 2). 

Most of the smokers (34) had been smoking 
for a mean duration of 8 years as shown in Table I. 

Table 2: Lipid profile and ESR in non-smokers and 
smokers. 

Lipid Profile 
values mg/di 

Mean TC 
Mean TG 
Mean LDL-C 
Mean HDL-C 
Mean ESR 

Non-smokers 
(n-50) 

159.8±19.26 
130.10±30.61 

85±17.79 
46.65±5.18 
3.66±1.59 

P value < 0.05 significant 

Smokers 
(n = 50) 

180±25.10 
175±65.56 

105.2±21.16 
43.5±6.12 
8.025±2.66 

DISCUSSION 

P value 

<0.05 
<0.01 
<0.05 
<0.01 
<0.001 

The mean total serum cholesterol in non
smokers was 159.8±19.26 mg/di while it was 
significant higher (P<0.05) in smokers i.e. 
180±25 .10 mg/di. These observation are similar to 
the findings of others.6'

7
'
9 The mean serum 

triglyceride level in non-smokers and smokers were 
130. I 0±30.61 mg/di and 175±65.56 mg/di
respectively. These findings are consistent with 
those observed by Wynder et al.4 and Rustogi et al.7

The mean LDL -C in non-smokers and smokers was 
85±17.79 mg/di and 105.2±21.16 mg/di respectively 
showing significant rise in smokers similar to 
Rustogi et al. 7

The mean HDL-C in non smokers was 
46.65±5.18 mg /di and in smokers 43.5±6.12 (P 
value < 0.01). This findings is consistent with the 
study of Rosenson 18 who reported that there is a fall 
in HDL-C level by 3-5 mg/di in smokers. 

The erythrocyte sedimentation rate (ESR) 
values given in Table 2 show a significant rise of 
ESR (P value < 0.00 I) in smokers as compared to 
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non-smokers indicating a strong association of 
markers of systemic inflammation with smoking. 
similar results are shown by Bermudez et al. 15 

CONCLUSION 

The serum antiatherogenic HDL-C level is 
significantly low in cigarette smokers irrespective of 
the No. of cigarettes smoked. While levels of total 
cholesterol, TG and LDL-C are significantly 
increased. Also there is significant rise in ESR 
value in smoker indicating widespread vascular 
inflammation. 
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