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ABSTRACT

Background: A worldwide epidemic of cardio vascular diseas-
es is evolving, out of which atherosclerosis appears to be the
most frequent underlying cause. Cigarette smoking remains the
most important cause of the preventable morbidity and the early
mortality. Nicotine is highly addictive, it raises the brain levels of
dopamine and it produces withdrawal symptoms on its discon-
tinuation.

Aim: To study the effect of tobacco smoking &hewing on serum
lipid profile.

Methods: Although a genetic predis-position to atherosclerosis
may be the cause, a vast majority of the atherosclerotic related
diseases, which include coronary heart diseases, are acquired.
Those which usually appear later in life are largely preventable.
Tobacco is the major and the single most preventable risk fac-
tor for atherosclerotic related, clinical events like coronary heart
disease. This study was conducted on three groups of male sub-
jects, with each group containing 25 individuals of 25 to 35 years
of age and who weighed 50-70 kgs.

Group-I: non smokers and non chewers.
Group-Ill: smokers and non chewers

Group-lll: chewers and non smokers.
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To estimate the triglycerides, glycerol which is derived from the
saponification of triglycerides is oxidized to formaldehyde, which
in turn is made to react with ammonia and acetylacetone to give
rise to a chromogen (3.5 diacetyle-1,4 dihydrolutidine). It is quan-
tified spectro-photometrically (the HANTZSCH reaction).

Results: The mean serum total cholesterol level in the subjects
of Group Il was more by about 16.94 % (p< 0.001) and that in the
subjects of Group —Ill was more by 23.21% (p< 0.001).

The mean serum VLDL level in the subjects of Group Il had an
increase of about 27.54% (p< 0.01) and in Group -lll, it had in-
creased by11.82% (p< 0.01).

The mean serum LDL level in the subjects of Group Il showed an
increase of about 34.64% (p< 0.001) and in Group -lll, it had
increased by16.27% (p< 0.001).

The mean serum HDL level in the subjects of Group Il showed a
decrease in the mean serum HDL level by about 9.78 % (p< 0.01)
and in Group -lll, it had decreased by 22.12% (p< 0.01).

The mean serum Triglyceride level in the subjects of Group I
showed an increase of about 25.40% (p< 0.001) and in Group
—ll, it was more by33.35% (p< 0.001).

Conclusion: There was a significant increase in total choles-
terol and LDL-C in tobacco users ,as compared to non tobacco
users.
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INTRODUCTION

Irrespective of the vast progress which has been made in the
identification of the aetiology and the treatment of cardiovascu-
lar diseases, people are still becoming prey to these diseases
in developing countries like India. It was observed by the World
Health Organization, that by the year 2020, coronary heart dis-
ease and stroke would occupy the first and fourth places as
the leading causes of disability and mortality. It was estimated
that the incidence of coronary vascular diseases would increase
from 2.90 crore in 2002 to about 6.40 crore in 2015. Tobacco is
patho-genetically a cholesterol dependent risk factor and it acts
synergistically with other risk factors for the causation of coro-
nary heart disease. Thus, a strong synergistic interaction exists
between hyper cholesterolaemia and tobacco consumption in
the genesis of coronary heart disease. The aetiology of coronary
heart disease is multifactorial, among which there are non pre-
ventable and preventable risk factors. The possible mechanisms
of tobacco consumption in the pathogenesis of coronary heart
disease are:
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1. Carbon monoxide induced atherogenesis

2. Nicotine stimulation of the adrenergic drive, thus raising the
blood pressure and the myocardial oxygen demand.

3. Lipid metabolism.

Among the components of the gaseous phase are carbon mon-
oxide, carbon dioxide, nitric oxide, nitrogen dioxide, dinitro trio-
side, ammonia, hydrogen cyanide, volatile sulphur containing
compounds, volatile aldehydes (formaldehyde, acetaldehyde and
acrolein) alcohols and ketones. Tobacco smoke also contains
various types of nitrosamines.

The most important nitrosamines are:

1. N-Nitroso nor nicotine (NNN)

2. 4- (Methyl nitroso amino) —1-(3 Pyridyl)-1 (Butanone (NNK)
3. Nitroso anatabine
4

Nitroso anabasine.
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All these nitrosamines are formed from various alkaloids which are
present in tobacco, i.e., nictotine, nornicotine, anabasine and anat-
abine by nitrozation. These nitrosamines are potential carcinogenic
substances and they are capable of alkylating the DNA. The actual
content of nicotine in tobacco varies between 1-2%.

MATERIALS AND METHODS

This study was conducted on 3 groups of male subjects who
were 25-35 years of age and who weighed 50-70 kgs. Each group
contained 25 subjects. The subjects with diabetes, hypertension,
obesity, renal diseases lipid metabolism disorders and coronary
diseases were excluded.

Group-I: Non smokers and Non chewers: These were taken as
the control group.

Group-Il: Smokers and Non chewers: These were the individu-
als who had been smoking 11 to 20 cigarettes for the past 10
years.

Group-lll: Chewers and Non Smokers: These were the individuals
who had been consuming tobacco in the form of chewing 3 to 4
leaves per day for the past 10 years. The subjects were instructed
to fast overnight. Their heart rates and blood pressures were re-
corded while they were at rest.

The blood samples are collected after an overnight fasting for about
14 hours. 5 ml. of whole blood was collected from each subject
and the serum was separated. The serum lipid profiles were stud-
ied and the lipid levels were calculated. The readings which were
obtained are shown in the tables. Estimation of the total cholesterol
by the Zak method [1]. Estimation of Triglycerides by the HANTZ-
SCH condensation reaction, Estimation Of HDL Cholesterol. LDL,
VLDL and chylomicrons were precipitated by polyanions in the
presence of metal ions (Phosphotung-state/Mg) to leave HDL in
the solution. The complete lipid profile measures the serum total

Smokers Non Smokers P value
Non Chewers Non Chewers
Mean Mean

Heart Rate 78.96 70.40 <0.01
SBP 125.40 113.70 <0.01
DBP 82.80 75.60 <0.001
LDL 113.80 84.52 <0.001
Triglycerides 117.60 92.20 <0.001
HDL 54.92 60.88 <0.01
VLDL 23.52 18.44 <0.01
T. Cholesterol 191.60 163.80 <0.001

[Table/Fig-1]: Comparison of Mean Serum Lipoprotein Values in Non

Smokers Non Chewers and Smokers Non Chewers

Non Smokers Non Smokers P value
Chewers Non Chewers
Mean Mean

Heart Rate 74.88 70.40 <0.01
SBP 127.70 1170 <0.01
DBP 77.36 75.60 > 0.01
LDL 114.40 84.52 <0.001
Triglycerides 113.60 92.20 <0.001
HDL 53.68 60.88 <0.01
VLDL 22.52 18.44 <0.01
T. Cholesterol 190.50 163.80 <0.001

[Table/Fig-2]: Comparison of Mean Serum Lipoprotein Values in Non

Smokers Non Chewers and Non Smokers Chewers
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[Table/Fig-3]: Comparison of Mean Serum total Cholesterol Values of

Non Smokers Non Chewers (Group-1), Smokers Non Chewers (Group-2)
and Chewers Non Smokers (Group-3)
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[Table/Fig-4]: Comparison of Mean Serum VIdl Cholesterol Values of

Non Smokers Non Chewers (Group-1), Smokers Non Chewers (Group-2)
and Chewers Non Smokers (Group-3)
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[Table/Fig-5]: Comparison Of Mean Serum Ldl Cholesterol Values Of

Non Smokers Non Chewers (Group-1), Smokers Non Chewers (Gro-
Up-2) And Chewers Non Smokers (Group-3)
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[Table/Fig-6]: Comparison Of Mean Serum Triglycerides Values Of Non

Smokers Non Chewers (Group-1), Smokers Non Chewers (Group-2) And
Chewers Non Smokers (Group-3)
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[Table/Fig-7]: Comparison Of Mean Serum Hdl Cholesterol Values Of

Non Smokers Non Chewers (Group-1), Smokers Non Chewers (Group-2)
And Chewers Non Smokers (Group-3)

cholesterol, HDL and the triglycerides. LDL and VLDL were calcu-
lated by using Freidewald’s formula, provided the triglyceride levels
were below 400mg. per dl.

VLDL cholesterol= trigly-ceride/5
LDL cholesterol=Total

cholesterol — (VLDL

Cholesterol + HDL

Cholesterol)

RESULTS

The mean serum total cholesterol, VLDL, LDL and the serum trig-
lyceride levels in the subjects of Group lll and Group Il showed a
significant increase than the levels in the Group | subjects [Table/
Fig-1,2,3,4,5 & 6]. The mean serum HDL levels in the subjects of
Group lll and Group Il showed a significant decrease than the lev-
els in the Group | subjects [Table/Fig-7].

DISCUSSION

Tobacco has been recognized as a major risk factor for the devel-
opment of ischaemic heart disease and it may lead to alteration of
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the normal plasma lipoprotein pattern [2].

It has long been established that tobacco contains nicotine and
that it has a considerable influence on the increasing levels of lipids
in the blood.

Batic-mujanovic O[3] et al., observed decreased levels of HDL
cholesterol and increased levels of total cholesterol, LDL choles-
terol and triglycerides in smokers as compared to those in non
smokers. The same observation was found in our study also.

Neki NS [4], during his study on the association between the lipid
profile and chronic smoking, found very low levels of HDL, with an
increase in the levels of TC, LDL, VLDC and TG in smokers. This
was in agreement with the findings of our study.

Krishnaswami S, et al., [5] studied the association between ciga-
rette smoking and coronary artery disease. They found that the
prevalence of CAD was higher among smokers than among non-
smokers, which is in agreement with the results of our study.

In the present study, it was found that cigarette smoking was as-
sociated with depressed levels of HDL, which was concurrent with
the observation of Stanford BA, et al., [6].

Nnno Dim John Kennedy [7] observed increased levels of total
cholesterol, triglycerides and LDL-C, which was in accordance
with the findings of our study. Garrison et al., [8] measured the
HDL cholesterol levels in smokers and they noticed a negative as-
sociation between the number of cigarettes which were consumed
and the HDL levels, which was in concurrence with the findings of
our study.

Our study revealed that there was an inverse correlation between
the HDL levels and the tobacco users, which was also found in the
study which was done by Yadav BK, Bade AR, Singh J and Jha
B [9] serum total cholesteroal, tryglicerides, LDL Cholesterol levels
and decreased levels of HDL Cholesterol observed by Guedes
DP et al., [10] is in accordance with our study. Saengdith P [11]
studied the serum lipid levels and found an increase in the levels
of the triglycerides, which was in concurrence with the findings of
the present study.

Khurana M et al., [12] compared the lipid profile of smokers and
tobacco chewers and observed arise in the levels of TG, LDL and
VLDL with a decrease in the HDL level in smokers and chewers,
which was in concurrence with the results of the present study. The
high triglyceride value which was found in the smokers as com-
pared to that in the non-smokers in our study, was in concurrence
with the findings of the study of Waheeb DM [13].

The total cholesterol, LDL-C and the triglyceride levels were in-
creased in our study, which coincided with the results of the study
of Gosset LK, Johnson HM, Piper ME, et al., [14].

Cigarette smoking increases the cholesterol, LDL-C and the trig-
lyceride levels and it decreases the HDL-C levels, as was observed
in the present study, which was in agreement with the findings of
Demosthenes B et al., [15].

Arslan E et al., [16] observed increased LDL, VLDL and triglyceride
levels and decreased HDL levels, which was consistent with the
findings of the present study. Loic de Parscau et al., [17] stud-
ied the plasma cholesterol levels in smokers and found decreased
HDL levels and increased LDL levels, which was in agreement with
the findings of our study.

In our study, an increase in the levels of TG, LDL and VLDL was
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observed with a decrease in the HDL level in smokers, which was
in concurrence with the findings of the study of Campbell SC et
al., [18].

Svenchrenger [19] found low HDL-C levels in smokers than in the
non smokers, which was consistent with the findings of the pres-
ent study. Ritesh Gupta [20] observed increased cholesterol and
triglyceride levels and decreased levels of HDL cholesterol, which
were in agreement with the findings of our study.

Hajmouhamed D et al., [21] observed decreased levels of HDL
cholesterol and increased levels of total cholesterol, LDL choles-
terol and triglycerides in Tunisian smokers as compared to the
levels in non smokers. The same observation was found in our
study also.

SUMMARY

As the saying goes, To err is human’; it only speaks of human
weaknesses or the human tendency to commit mistakes. Be-
cause, the statistics do not accept this as in any particular study of
any error. This is only a small percentage of error; besides, humans
also learn the hard way. Hence, in spite of the vast knowledge
experienced warning day by day, yet the incidence of smoking is
growing along with the population. But in the educated sector,
the incidence is receding. The statistics does clearly show us the
impending danger on the smoking population of the developing
countries.

Smoking, or if we say more carefully, tobacco, has a very bad in-
fluence on the total health system of the human beings, not only
effecting the arteries or the lung but almost  all the functional sys-
tems of the body, from cell to cell.

The nicotine in tobacco causes a decrease in the HDL cholesterol
level (good cholesterol) with an increase in the LDL cholesterol
level (bad cholesterol) and also an increase in the VLDL cholesterol
level, with an accumulation of lipids in the arterial wall. This is re-
sponsible for the greater risk of developing atherosclerosis in the
tobacco users than in the non-tobacco users.

Once again, let us remember that old is gold; that prevention is
better than cure. This has a very applicable role as far as smoking
is concerned.

www.jcdr.net

REFERENCES

[1] Carl A. Burtis, Edward R. Ashwood , MD and David E. Bruns, MD-
Tietz Textbook of Clinical Chemistry. 4thed: Elsevier: 2005.

[2] Krupski WC- The peripheral vascular consequences of smoking. Ann
vasc surg. 1991 may 5(3) 291-304.

[3] Batic-mujanovic O,Pranjic N —influence of smoking on serum lipid
and lipoprotein levels among familial medicine patients. M ed Arch.
2008:62:264-67.

[4] Neki NS-lipid profile in chronic smokers. JJACM. 2002,3:51-54.

[5] krishnaswami S,Richard J,Niraj Kprasad et al. Association between
cigarette smoking and coronary arterial disease in patients in India.
International Journal of cardiology. 1991:31:305-12.

[6] Stanford BA,Matter S,Fell RD,Sady - cigarette smoking, exercise and
high density lipoprotein cholesterol- Atherosclerosis. 1984:52:73-83.

[7] Nnno dimjohnkennedy-effect of smoking on lipid profile among adult
smoklers in owerri,Nigeriaj med ab sci. 2010:2:1:18.

[8] Garrison RJ,Kannel WB,Feileib M,Castelli WP- Cigarette smoking and
HDL Cholesterol. The Framingham Offspring study. Atherosclero-
sis.1978 may 30:17-25.

[9] Yadav BK,Bade AR,Singh J,Jha B- Comparative study of lipid pro-
file in smokers, tobacco chewers nad diabetic patients. J inst med.
2007:27:3.

[10] Guedes DP, Guedes JE, Barbosa DS, Deoliveira JA-tobacco use-
andplasma lipid lipoprotein profile in adolescents. Rev Assoc Med.
Bras:2007:53:59.

[11] Saengdith P-Effect of cigarette smoking on serum lipids among priests
in Bangkok- J Med Asso Thai. 2008:s41-4 .

[12] Khurana M,Sharma D, Khandelwal PD-Lipid profile in smokers and
tobacco chewers. J Assoc Physicians India. 2000;sep;48:895-7.

[13] Waheeb DM- influence of cigarette smoking on lipid profile in male
university students- PJR. 2011:july:28:45-49.

[14] Gosset LK,Johnson HM,PiperME et al-smoking intensity and lipopro-
tein abnormalities in active smokers.J clin lipidol .2009:3:372-78.

[15] Demosthenes B, Panagiotakos,Loukianos S ,et al-Cigarettesmoking
and myocardial infarction in young men and women. A Casecontrol
study IJC. 2007:april:116:3:371-375.

[16] Arslan E,Yakar T,Yavasoglu-The effect of smoking platelet volume and
lipid profile in young male subjects-AKD .2008 :dec:8(6):422-5.

[17]Loic de parscau,Christopher J,Fielding- Abnormal Plasma Cholesterol
Metabolism in cigarette smokers. “METABOLISM”1986 nov :Vol.35,
No.11: 1070-1073.

[18] Campbell SC,Moffatt RJ,Stamford BA-smoking and smoking cessa-
tion-the relationship between cardiovasculardisease and lipoprotein
metabolism A review.atherosclerosis. 2008:201:225-35.

[19] Svenchrenger,Kirsten herbjornsen and Arnefretland- HDL and physical
activity: The influence of physical exercise, age and smoking on
HDL-C and HDL total cholesterol ratio. Scand J Clin Lab Invest. 1977,
37, 251-255.

[20] Ritesh gupta MD,Hitindergurm MD, John,Lomew MD-Smoke less to-
bacco and cardiovascular risk-Arch int med. 2004:sep:164:17.

[21] Hajmouhamed D, Ezzahar A, Araoud M,Neffati F et al-Para
oxygenase1(PON 1)activity and lipid parameters in Tunisian smokers-
Ann Biol Clin(paris). 2011:mar-apr:68(2):14.

AUTHOR(S):
1. Dr. Srinivasa Rao Ch.
2. Dr. Emmanuel Subash Y.

PARTICULARS OF CONTRIBUTORS:

1. Associate Professor, Department of Physiology,
Siddhartha Medical College, Gunadala,
Vijayawada-520 008 (A.P.) Southern India.

2. Professor, Department of Physiology,
Siddhartha Medical College, Gunadala,
Vijayawada-520 008 (A.P.) Southern India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING
AUTHOR:

Dr. Emmanuel Subash Y.,

Associate Professor, Department of Physiology,

Siddhartha Medical College, Gunadala,

Vijayawada-520 008 (A.P) Southern India.

Email: yemmanuelsubash@yahoo.com

FINANCIAL OR OTHER COMPETING INTERESTS:
None.
Date of Submission: Sep 13, 2012
Date of Peer Review: Sep 30, 2012
Date of Acceptance: Oct 26, 2012
Date of Publishing: Jan 01, 2013

Journal of Clinical and Diagnostic Research. 2013 January, Vol-7(1): 31-34



