ISSN: 0975-833X

Available online at http://www.journalcra.com

INTERNATIONAL JOURNAL
OF CURRENT RESEARCH

International Journal of Current Research
Vol. 5, Issue, 02, pp.279-282, February, 2013

RESEARCH ARTICLE

Effect of Chronic Smoking on Hematological Parameters

Dr. Sunil Kumar Jena, Dr. Kanhu Charan Purohit, and Dr. Akshaya Kumar Misra

Department of Physiology, VSS Medical College, Burla, Odisha

ARTICLE INFO

ABSTRACT

Article History:

Received 15™ November, 2012
Received in revised form

20™ December, 2012

Accepted 21™ January, 2013
Published online 14™ February, 2013

Key words:
Cigarette Smoking,

Cigarette smoking is associated with development and progression of numerous chronic diseases worldwide. In
India smoking is a common habit in both rural and urban areas. Cigarette smoking is associated with alterations
in inflammatory markers among smokers and it causes various effects on body including blood. It is well
recognized that smoking is one of the most important factors contributing to the evolution of atherosclerosis and
chronic obstructive pulmonary disease. The aim of this study was the smoking habits and its effect on blood
parameters like Total Leukocyte Count, Differential Leukocyte Count, Total Red Blood Cell Count, Hemoglobin
concentration and Packed Cell Volume. In this study 50 adult healthy male smokers and 50 adult healthy male
non-smokers aged 30 to 60 year were taken from locality of Burla town, Sambalpur, Odisha. The smoker and
nonsmoker groups were identified by self implemented questionnaire which was filled by the subjects . TLC,
TRBC, Hb, PCV, Eosinophils, Lymphocytes were increased and Neutrophils and Monocytes were decreased in

Adult male, light smoker and heavy smoker in comparison to nonsmoker.
TLC, DLC,
TRBC, Hb, PCV
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INTRODUCTION

Smoking is considered to cause cancer, stroke and heart disease,
COPD and has got relationship with gastric ulcer, periodontal
disease, sudden infant death syndrome and metabolic syndrome'=.
Cigarette smoking is one of the greatest avoidable cause of premature
death®. The recent mechanisms by which cigarette smoking increases
the risk of cardiovascular disease includes haemostatic disturbances,
lipid abnormalities and vascular endothelial ~dysfunction”.
Inflammation is another possible mechanism for the increased risk of
cardiovascular disease in smokers. Leucocytes are an essential
element of inflammatory process' and independent predictor of
coronary heart disease and stroke in smokers'' ™. The ingredients of
cigarette promotes increase in leucocytes count. The major one is
nicotine. Role of nicotine is to stimulate hormone secretion that leads
to increase in leukocyte count'®. Irritant effect of smoke on
respiratory tree leads to inflammation and synthesis cytokines which
influence the leukocyte count'®. Smokers, in comparison with non-
smokers, show increases in many other hematological variables,
including hemoglobin concentration (Hb), packed cell volume
(PCV), red cell count (RBC), mean corpuscular volume (MCV) 2,
Increase in packed cell volume in healthy smokers is caused by
increase in erythrocyte mass®' .

As per WHO report, it was presumed that tobacco smoking killed
100 million people worldwide in 20" century and warned that it
could kill one billion people around the world in the 21 century®. In
India, smoking is a common habit in both the urban and rural areas in
the form of cigarettes, beedies, pipes, cigar, hookah, etc 2. The expert
committee observed that tobacco related diseases are rising in
developing countries®®. Because cigarette smoking has become an
important public health problem?, one of the most cost effective
intervention available to decrease the incidence of smoking related
diseases is to stop smoking. The aim of this study is to create
awareness in tobacco smokers about the effect of tobacco smoke on
their health and counseling them to stop smoking.

*Corresponding author: drsunil80@gmail.com

MATERIALALS AND METHODS

Materials

For this study self employed questionnaires were distributed among
200 adult male of age group 30 to 60 years. The questions in the
questionnaire includes physical parameters, smoking habits and
health status. Out of 200 questionnaires 140 were returned and
analyzing those, 100 subjects were selected. The subjects were
divided into two groups

1. Smoker- 50 subjects
2. Nonsmoker- 50 subjects

The persons having history of smoking more than 20 years were
included in Smoker group. The smokers again divided into two sub
groups

1. Light smoker — consuming < 20 cigarettes per day
2. Heavy smoker-consuming > 20 cigarettes per day

The persons having any disease and less than 20 years history of
smoking were excluded from study.

Methods

The study was carried out in hematology laboratory, department of
Physiology VSS medical college Burla. An informed consent was
taken from each subject.5ml blood was drawn from the medial
cubital vein of each subject between 9am — 10am and stored in a
container containing EDTA (ethylene diamine tetra acetate, an
anticoagulant) to prevent it from clotting.

The following methods were used for this study

1. Glass slide method for differential leukocyte count
2. Hemocytometry for TLC and TRBC using Improved
Neubauer Chamber
3. Sahli's acid hematin method for estimation of hemoglobin
4.  Wintrobe's method for estimation of PCV
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RESULTS

Statistical analysis was done by students’ unpaired t- test with the
help of statistical software SPSS version 16. The P value < 0.05 was
considered to be significant. Microsoft excel and word were used to
generate tables and graphs. There was no mean age difference
between smoker and nonsmoker groups. Table 1 showed the result of
DLC in Nonsmoker, Light smoker and Heavy smoker.

Table 1. (Mean = SD)

GROUP Neutrophil  Eosinophil ~ Lymphocyte Monocyte  Basophil
Non Smoker 65.68+3.03 282071 268+277 3l4=114 0
Light Smoker ~ 59.66+6.23 333=0095 3616597 1505 0
Heavy Smoker 51 £6.99 41,77 4375828 125133 0

Comparison of different leucocytes between nonsmoker and smoker group
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In this study the result of light smoker and heavy smoker compared
separately with heavy smoker. (Fig 1)There was significant decrease
in Neutrophil count both in light smoker (p<0.001) and heavy smoker
(p<0.001) in comparison to nonsmoker. (Fig 2)There was significant
increase in Eosinophil count in both light smoker (p<0.05) and heavy
smoker (<0.001) in comparison to nonsmoker. (Fig 3) There was
significant increase in Lymphocyte count in both light smoker
(p<0.001) and heavy smoke (p<0.001) group in comparison to
nonsmoker. (Fig 4)There was significant decrease in Monocyte count
in both light smoker (p<0.001) and heavy smoker (p<0.001) in
comparison to nonsmoker. The Basophil count in this study was zero,
so its significance did not find out.

Table 2. Showed the result of TLC, TRBC, PCV and Hb of Nonsmoker,
Light smoker and Heavy smoker (Mean + SD)

Group TLC TRBC PCV Hb
Non Smoker 6054 £ 609 472033 412075 12907
Light Smoker 81161182 5.07=0.72 465401 132=1
Heavy Smoker 8462 £ 843 5635=017 47x261 16.3+0.63
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(Fig 5) There was significant increase in TLC in light smoker
(p<0.001) and heavy smoker (p<0.001) in comparison to
nonsmoker.(Fig 6) There was significant increase in TRBC in light
smoker (p<0.05) and heavy smoker (p<0.001)in comparison to
nonsmoker.(Fig 7)There was significant increase in Hb
concentration in both light smoker (p<0.001) and heavy
smoker(p<0.001) in comparison to nonsmoker. (Fig 8)There was
significant increase in PCV in light smoker (p<0.001) and heavy
smoker(p<0.001) in comparison to nonsmoker.

DISCUSSION

Significant decrease in Neutrophil count and increase in Lymphocyte
count in smoker groups is correlated with previous study by Taylor
and Gross et al®®. The increase in lymphocyte count may be due to
residual chronic inflammation of respiratory tract. As DLC is a
relative count the decrease in Neutrophil count may be due to
increase in lymphocyte count. The significant increase in Eosinophil
count in smoker groups is correlated with a study published in British
Journal of Hematology®”®. The possible cause of increase in
Eosinophil count may be due to smoking allergy in respiratory tract.
The significant increase in Monocyte count in smoker groups does
not correlate with previous study and this may be due to relative
count of DLC. The significant increase in TLC in smoker groups is
correlated with previous study of Friedman GD, Stegelaub AB,
Seltzer CC et al’’. The possible cause may be , nicotine induced
release of catecholamine’s and steroid hormones and chronic
inflammation of respiratory tract. The significant increase in TRBC,
PCV, Hb in smoker groups is correlated with previous study by
Stonesifer LD and Jackson DV et al*2. The possible cause may be
(i) CO released from smoke combines with hemoglobin to form
carboxyhemoglobin that causes tissue hypoxia which leads to
increase in erythropoietin secretion and increase erythropoesis. (ii)

CO increases capillary permeability that decreases plasma volume
which mimics relative polycythemia. Summarizing our study, it was
found that TLC, TRBC, Hb, PCV were increased in light smoker and
heavy smoker in comparison to nonsmoker which correlate with
previous study, where as DLC did not correlate exactly with previous
study. So TLC may be used as a biomarker of inflammation and
TRBC, PCV and Hb may be used as a biomarker of thrombosis in
smokers.

REFERENCES

1. Sontag, S., Graham, D.Y.,Belsito,A.,Weiss,J.,Farley,A.,Grunt,
R., Cohen, N., Kinnear, D., Davis, W. and Archmbault,
A.1984Cimetidine, Cigarette smoking and recurrence of
duodenal ulcer. N.Engl.J.Med., 311,689-693.

2. Terry, P.D.,Rohan,T.E.,Franceschi,S.and Weiderpass, E.(2002)
Cigarette smoking and risk of endometrial cancer. Lancet
Oncol., 3, 470-480.

3. Terry ,P.D. and Rohan,T.E(2002). Cigarette smoking and the
risk of breast cancer in women: a review of literature. Cancer
Epidemiol. Biomarkers Prev.,11,953-971

4. Fujieda,M., Yamazaki,H., Saito, T., Kiyotani,K., Gyamafi, M.
A., Sakurai, M., Dosaka-Akita, H.,
awamura,Y.,Yokota,J.,Kunitoh, H. and Kamataki, T.(2004)
Evaluation of CYP2AG6 genetic polymorphism as determinant
of smoking behavior and tobacco related lung cancer risk in
male Japanese smokers. Carcinogenesis ,25,2451-2458

5. Ishizaka, N., Ishizaka, Y., Toda, E., Nagari R., Koike, K.,
Hashimito, H., and Yamakado, M. (2007). Relationship
between smoking , WBC count and metabolic syndrome in
Japanese women . Diabetes Res. Clin. Pract., 78, 72-76

6.  Edwards, R. (2004) The Problem of tobacco smoking. BMJ,
328,217-219

7. Meade, T. W., J. Flemson and Y. Stirling , 1987. Effects of
changes in smoking and other characteristics on clotting factors
and risk of ischemic heart disease.Lancet, 2: 968-88

8. Schefer, E., E. Wiest and J. Woehrle, 1992. Smoking influences
the atherogenic Potential of low density lipoprotein. Clin
Invest., 70:263-268

9. Barua,R. S, J.LA. Ambrose, D.C. Saha et al., 2002. Smoking is
associated with Altered endothelial derived fibrinolytic and
antithrombotic factors: an in vitro Demonstration. Circulation,
106: 905-908

10. Frohlich,M., M. Sund, H. Lowel, et al., 2003. Independent
association of various smoking characteristics with markers of
systemic inflammation in men :results from a representative
sample of the general population ( MONICA Augsburg
Survey 994/95 ). Eur. Heart. J., 24: 1365-1372.

11.  Ensrud K, Grimm RHIJ. The white blood cell count and risk for
coronary heart disease. Am Heart J 1992; 124: 207-213.

12. Madjid M, Awan I, Willerson JT, Casscells SW. Leukocyte
count and coronary heart disease: implications for risk
assessment. J Am Coll Cardiol 2004; 44: 1945-1956.

13.  Haim M, Boyko V, Goldbourt U, Battler A, Behar S. Predictive
value of elevated white blood cell count in patients with
preexisting coronary heart disease: the Bezafibrate Infarction
Prevention Study. Arch Intern Med 2004; 164: 433-439.

14. Friedman GD, Klatsky AL, Siegelaub AB. The leukocyte count
as a predictor of myocardial infarction. N Engl J Med 1974;
290: 1275-1278.

15. Sweetnam P.M. and Gyarnell JJW.( 1987); Some long term
effects of smoking on haemostatic system a report from the
Caerphilly and speedwell collaborative surveys .J Clin
Pathol;Aug:40 (8) 909-13.

16. Grimm R.H ,Tell G.S. and Vellar O.D(1985).The relationship
of white cell count, platelet count and hematocrit to cigarette
smoking in adolescents: the Oslo younth study.  Circulation;
Nov:72 (5),971-974



282 International Journal of Current Research, Vol. 5, Issue, 02, pp.279-282, February, 2013
17. Corre F, Lellouch J, Schwartz D. Smoking and leucocyte 24 . WHO report (2008): Tobacco could kill one billion by 2100.
counts. Lancet 1971;ii:632-4 Science Daily. Aug; 24:71
18. Helman N, Rubenstein LS. The effects of age, sex and smoking 25.  Clinical Pharmacology and Therapy; 8(6):786
on erythrocytes and leucocytes. Am J Clin Pathol 1975;63:33- 26. Nedd Willard. Tobacco, Third world warning .WHO
44 chronicle1983;37(3):86
19. Dodsworth H, Dean A, Broom G. Effects of smoking and the 27. Blum, A.,Solberg,E. and Wolinsky, H.(2004) The Surgeon
pill on the blood count. Br JHaematol 1981;49:484-8 General's report on smoking and health 40 years later: Still
20. Tollerud DJ, Clark JWV, Brown LM. The effects of cigarette wondering in desert.Lancet,363,97-98.
smoking on T cell subsets: a population-based survey of 28. Taylor R.G and Gross E. (1988) Smoking, allergy & the
healthy caucasians. Am Rev Respir Dis 1989;139:1446-51 differential white blood cell. Eur J Respir Dis 72(3)
21.  Okuno T. Smoking and blood changes.JAMA 1973;225: 29. England J M , Bain BJ . Total and differential count . Br J
1387-8. Heematol 1976;33: 1-7
22. Sagone AL, Lawrence T, Bakerzak SP. Effect of smoking on 29. Friedman GD, Stegelaub AB, Seltzer CC, et al Smoking habits
tissue oxygen supply. Blood 1973;6:845-51. and the leukocyte count Arch Environ Health 1973;26: 137-43.
23. Sagone AL, Bakerzak SP. Smoking as a cause of rythrocytosis. 30. Stonesifer LD. How carbon monoxide reduces plasma volume.
Ann Intern Med 1975;82:512-5. N Engl ] Med 1978;299:311-12
31. Jackson DV, Spurr CL. Smokers' polycythaemia. N Engl J Med

skt sk skoskook

1978;298:972-3



