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Abstract :

Background: Smoking has been shown to have a positive effect on DNA damage in almost all the cells of the body. Quantitative analysis 

of this damage will help in assessing the etiopathogenesis of various nicotine induced damage to the body. Comet assay has been an 

emerging tool in this regard and hence was applied by us to estimate the severity of DNA damage in smokers.

Aims & Objectives: To evaluate the DNA genotoxicity in peripheral blood lymphocytes in smokers and their comparison with non 

smokers & assess the quantitative damage.

Materials and methods: 30 smokers & 20 non smokers were recruited & their peripheral blood was taken for the comet assay to look for 

Olive moment & Tail moment to quantitatively assess the DNA damage due to cigarette smoking.

Results: In our study there was no significant difference in the analysis of DNA damage (with regard to tail moment & olive moment) in 

smokers versus non smokers (P value: more than 0.05).

Conclusions: Though smoking is known to cause DNA damage, we did not find significant differences between the two groups probably 

due to other multifactorial etiologies for genotoxicity.
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Introduction :

The World Health Organization (WHO) ranks tobacco 

smoking among the 10 greatest risks to health. Cigarette 

smoke contains more than 4000 chemical agents several 

types of toxic components including carbon monoxide, 

nicotine, aromatic hydrocarbons and specially free radicals 
2-

and reactive oxygen (O ). Many of them are known to be 
[1]

mutagens and carcinogens.  Cigarette smoke induces 

cancer, emphysema, arteriosclerosis and other diseases 
 [2]

after a delay of years . The exact mechanism by which 

smoking contributes to 

the  pathogenes is  of  

various diseases has not 

yet been identified in 

detail. One of the methods 

suggested is oxidative 

stress.

Reactive oxygen (ROS) and 
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nitrogen species (RNS) are continuously generated in the 

biological system and play an important role in a wide 

variety of physiological and pathological processes, 
[3]

including cancer and emphysema.  Cigarette smoke 

induces various forms of  DNA damage, including single-
[4,5]

strand breaks (SSBs)  and possibly double-strand breaks 
[6,7]

(DSBs) . SSBs represent the initial DNA damage and are 
 [8-10]

often used as a biomarker of exposure  . DSBs are 

considered to be more biologically relevant since they can 

lead to chromosome translocation and cancer if repaired 

improperly in addition to genetic instability and cell death if 
 [11]

left unrepaired  . 

The comet assay (single-cell gel electrophoresis, SCG or 

SCGE) is a well-established genotoxicity test for in vitro and 
[12,13]

in vivo testing of chemicals.  Because of its ease of 

application, the comet assay is also being increasingly used 
[14-16]

in human biomonitoring.    The parameter often used 

to evaluate DNA damage is the “tail moment”, which is 
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Table 1: Subject characteristics (data expressed as mean±sd)

CHARACTERISTICS GROUP I (SMOKERS)

N= 30 (NON-SMOKERS)

N= 20

AGE (YEARS) 43.90 ± 11.657 41.05 ± 9.747

WEIGHT (kg) 55.89 ± 7.808 56.85 ± 3.631

HEIGHT (m) 1.656 ± .0693 1.653 ± .0733

SYSTOLIC BLOOD

PRESSURE (mm of hg) 124.60 ± 10.138 125.00 ± 6.473

DIASTOLIC BLOOD

PRESSURE (mm of hg) 82.60 ± 82.60 81.90 ± 4.376

GROUP II
PARAMETERS GROUP II

N= 30 (NON-SMOKERS)

N= 20

% DNA IN TAIL 23.11 ± 8.24 27.702 ± 5.67*

TAIL MOMENT 7.48 ± 2.34 5.98 ± 4.70*

OLIVE MOMENT 9.42 ± 1.27 13.89 ± 2.01#

*Z = -.246              #Z=-.641

p= 0.805                p= 0.522

GROUP I (SMOKERS)

Table 2 : % DNA in tail, tail moment and olive moment of

various groups (data expressed as mean±sd)
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