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ABSTRACT : INTRODUCTION : Premalignant lesions have higher risk of developing oral carcinomas. 

Micronucleus characteristically seen in exfoliated epithelial cell; expresses genotyping alteration caused in 

process of malignancy during precancerous and cancerous conditions. MATERIALS AND METHODS : 

Among 98 subjects, 32 were with malignant lesions and  33 with premalignant lesions. Buccal scrapings taken 

from the lesions ; scrape smears stained by rapid PAP method ; micronucleus observed under microscope ; 

micronucleus index calculated and compared between above two groups and normal control groups.RESULTS 

: MN Index found progressively increasing with premalignant and malignant lesions showing statistically 

significant differences between normal and neoplastic lesions (p<0.001 ) in males as well as females.  

Significant association found in predominant smokers with disease (p=0.002) and  predominant chewers with 

disease(p<0.001) CONCLUSION : Micronucleus count and micronucleus Index can be used as useful 

biomarker for screening in oral premalignant and malignant lesions.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
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I. Introduction 
There    is  an  increasing effort  worldwide   to determine the impact of environmental, biochemical, 

genetic, and  life  style factors on genomic stability in human populations. As a  result of  rapid  globalization  

and changing social attitude,  tobacco   betel    quid chewing habit have been increasing worldwide. Tobacco  

chewing  along with   various ingredients like areca nut, catechu, lime, cardamom, permitted  spice,  flavoring  

agents have been reported to be cytotoxic, mutagenic and genotoxic. It  may be possible to use genotoxicity 

assays to identify tobacco users to the DNA damaging effect over baseline by micronucleus assay.
1 

Micronucleus (MN), microscopically visible, round or oval cytoplasmic chromatin mass in the extra- 

nuclear vicinity due to aberrant mitosis.It consists of eccentric chromosomes, chromate fragments or whole 

chromosomes which failed to reach spindle poles during mitosis and has been used as biomarkers for 

assessment of DNA damages. MN frequency observed in exfoliated cells of oral mucosa are an appropriate 

index (MNI) to monitor the genotoxicity as they are in direct contact with the carcinogen. Exfoliated epithelial 

cells have traditionally been used for cancer screening and bio-monitoring of genotoxic effects in humans.2,3 

MN scoring is simple, requires shorter training , less time consuming and is expected to be more sensitive than 

chromosomal aberration assay, because of increased statistical power brought out by the fact that number of 

cells analyzed can easily be increased to thousands when only few hundred cells scored for chromosomal 

aberrations.2,3 Premalignant lesions (PML) include erythroplakia, leukoedema or early leukoplakia, submucous 

fibrosis. Dysplastic changes include increased and particularly abnormal mitoses, individual cell keratinisation, 

epithelial pearls with spinous layer; alterations in nuclear cytoplasmic ratio, loss of polarity and disorientation of 

cells, hyperchromasia, large prominent nucleoli, dyskaryosis or nuclear atypia including giant nuclei, 

poikilokarynosis or division of nuclei without division of cytoplasm.The chances of leuko- plakia becoming 

malignant are cited from 1 to 17.5% .1,2,3 Cancer arises through a series of somatic alterations in DNA that 

results in unrestrained cellular proliferation mostly involving actual sequence changes in DNA.3 Oral cancer 

may arise as a primary lesion; by metastasis from a distant site of origin or by extension from a neighbouring 

anatomic structure such as the nasal cavity or maxillary sinus . Areas of preference are lips or tongue followed 

by floor of the mouth, cheek, gingiva or palate. Most oral cancers are squamous cell carcinomas. Tobacco and 

alcohol use are acknowledged risk factors in oral and oropharyngeal cancer. Tobacco contains potent 

carcinogens including nitrosamines (nicotine), polycylic aromatic hydrocarbons, nitrosoproline and polonium. 
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HPV 16 is a known risk factor and independent causative for oral cancer. Histologic features of squamous cell 

carcinoma consist of sheets and nests of cells originating from squamous epithelium. The nuclei of neoplastic 

cells are large with presence of individual cell keratinization and epithelial or keratin pearls.4,5  

 

Aims & Objectives : This study is directed to evaluate MN frequency in PML and ML of oral mucosa. The 

predictive value of MN evaluated as biomarker for oral carcinomas by observing and calculating MNI in oral 

lesions and risk of genotoxicity evaluated with tobacco usage by comparing MNI in tobacco users presenting 

with oral PML and ML. 

 

II. Materials  And  Methods  : 
A case control study was conducted in pathology department of a tertiary care hospital for a year. 33 

patients ( 25 males ,8 females ) in the age group of 18- 60 years with clinically proven PML and 33 patients ( 27 

males , 6 females ) in the age group of 18-60 years with clinically proven ML chosen . Informed consent 

obtained from each patient with detailed history regarding personal habits like chewing tobacco, betel leaves, 

keeping tobacco quid, pan, drinking alcohol, whisky, local arrack, wine , smoking beedies, cigarettes, keeping 

churat in mouth, duration of use and amount they consume each day noted. Family history also enquired with 

treatment history. The subjects included in the study were between 18-65 years irrespective of gender , using 

tobacco for more than 5 years; not exposed to radiation, chemotherapy or medication; with clinically proven 

PML and ML and cooperative ones. The exclusion criteria being subjects beyond range of 18-65 years; treated 

ones ; patient with injuries, burns; extra-oral lesions and uncooperative patients. Patients asked to rinse the 

mouth thoroughly before taking the scrapings which were taken from the lesion preferably by using a dry 

wooden spatula and scraped material smeared on a labelled clean glass slide with a glass spreader. Air dried 

smears put in plastic jars containing 95% ethyl alcohol used as fixative and then kept in absolute alcohol for 

about 15 minutes and slide stained by Rapid PAP method using Papanicolaou stain. Stained and mounted 

smears observed for presence of micronucleus under high power & oil immersion magnification and counted 

from each cell. Only the clear cells with micronucleus considered for counting. Any unstained cell, cells with lot 

of artefacts or cells with loss of nuclei and other disrupted cells not taken into consideration. The total number 

of cells from each slide counted by Zig Zag 19 method using the differential counter machine. About 1000 cells 

screened from each slide followed by calculation of MNI. The cells were counted at the corner of each slide ; 

first seen horizontally and then vertically in the upward direction and then in the same manner it is directed 

downwards and whole slide screened . The number of cells counted by pressing the button in the differential 

counter and if any micronucleus seen in any of the cell another button is pressed and the counts calculated. MNI 

calculated as Micronucleus Count / Number of cells counted from each slide .     

 

III. Result  : 
The study comprised of  68 males (51 cases ,17 controls ) and 30 females (14 cases, 16 controls ). 26 

males and 6 females  presented  with  ML  and  25 males, 8 females presented with PML.  Smokers    showed    

27.27%   PML   ;   34.37%  ML  and   P value   of    0.7254  which was statistically insignificant.Tobacco 

chewers  showed  72.72%  PML ; 65.62% ML and P value of  0.7254 which also was not significant. 

Mean MNI  compared  in  ML and PML  and normal females reported  as 10.5579, 3.8783, 0.4348 

respectively and  6.7410  in total diseased females.Comparing  mean  MNI  in  normal with  PML and ML  

presented with highly  significant  P value <0.001.(Table-1)  

Comparing  MNI   between  ML  in  males and females it was significant with value of 0.006. 

All  females   were tobacco chewers predominantly. (Table-1 &2) 

 

Table : 1: Micronuclear index (MNI) in females -normal, diseased ,with PML & ML 
Category Number Mean Standard deviation Standard Error Mean Significance 

(p value) 

Normal 16 0.4348 0.35260 0.08815  

Diseased 14 6.7410 3.80958 1.01815 <0.001 

PML 8 3.8783 1.88862 0.66773 <0.001 

ML 6 10.5579 1.46477 0.59799 <0.001 

 

Comparing  mean MN  between normal  ,those with PML and ML showed a high  significant  P value of  

<0.001 

( Table-2) 

MNI when measured was <2 in 3 PML cases, 2-5 in 3 ML and 17 PML cases,5-10 in 23 ML and 13 PML cases,  

and >10 in 6 ML cases. 
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Table :2: Micronuclear index (MNI) in males -normal, diseased ,with PML & ML . 
Category Number Mean Standard deviation Standard Error Mean Significance 

(p value) 

Normal 17 0.3166 0.30611 0.7424  

Diseased 51 6.2762 2.73035 0.41162 <0.001 

PML 25 4.3507 2.06674 0.48714 <0.001 

ML 26 7.6093 2.32381 0.45574 <0.001 

 

When independent paired t- test done between predominant smokers with PML and ML ;  it was found to be 

statistically significant ( p =  0.002 ).When independent paired  t- test done between predominant chewers with 

PML and ML; it was found to be statistically significant ( p<0.001) (Table -3) 

 

Table : 3 : Paired  t-test amongst smokers and chewers with premalignant and malignant lesions. 
Category Number Mean Standard 

deviation 

Standard error mean Significance 

(p value) 

Smokers with  PML 9 3.2986 1.7951 0.5984 0.002 

Smokers with ML 11 7.4189 2.8749 0.8668 

Chewers with PML 24 4.5256 1.99438 0.3967 <0.001 

Chewers with ML 21 8.5515 2.1932 0.4786 

 

IV. Discussion : 
The  present  study done to observe and calculate MNI in oral lesions and also  to compare  it with  

PML and ML ;   thus   used  as  a bio marker for screening in such patients .Majer et al stated   that   MN  seen 

in blood lymphocytes and urinary bladder epithelial cells used for measuring the clastogenic effect . 
6 

Moore et al scraped buccal cells by wood tongue depressor
7
;  EL Ahmer et al with a cotton swab

8
; 

Besarati Nia et al with short bristle cytobrush
9
 ; Marchand LL et al used brush

10
 ; Obwald et al with swish and 

spit method, which showed both buccal and polymorphonuclear leukocytes with more  viability of the latter
11

.  

Armen Nersesyan et al in a study stated  that  micronuclei  frequencies found  in  heavy  smokers  and  

non smokers varied with different staining  procedures. MN frequencies  scored with Giemsa were 5 fold  higher  

in smokers than in  non smokers; with May Grunwald-Giemsa it was 4.5 fold higher. On the contrary,no 

significant effects observed with DNA specific stains.With acridine orange the  MN  frequencies were 90% 

higher in smokers and with DAPI and Felugen, the differences were 30% and 120% respectively. Feulgen   

stained  slides   evaluated     under flouresence  showed  89% increase
12

. 

The levels of  MN  were  increased  in a  study  reported  by  Kumar V et al   who   followed a 

fluorescent acridine orange staining method  and  flouresence  microscope analysis, increasing  the  specificity    

to  identify   DNA containing   structures which  is  a time consuming method requiring costlier chemicals and 

equipment.
13

  Devendra H Palve   used   Rapid  PAP technique instead of fluorescent dyes in  analysing 

micronuclei  which was simple,   less   time consuming and economical.
14

Mala Kamboj   used   acridine   orange   

and   feulgen  stains  for    micronucleus and found the  increasing frequency of   micronucleated  cells   in 

comparison  to controls  in  leukoplakia and squamous cell carcinoma and stated that fluorescent staining found 

to be more sensitive than the conventional one for micronucleus detection.
15

  

Casartelli documented a significant increase in MN of PML (n=47) and for ML (n=21); and the MN 

frequency did not vary with sex or age of patients but with anatomic site of the lesions.
16    

Saleha.B.vuyyuri   

used    buccal   cells  to   determine  the   MN frequency  in glass workers exposed  to  arsenic  and  found    

increased  frequencies  of    micronuclei in the buccal cells and   increased    levels     of   DNA  damage  in  

leukocytes   in   comparison to   controls (p<0.001).
17

  The   percentage   of   MN frequency    in precancerous 

lesions was 3.2+0.873 and one fold increase of micronucleus seen by Chatterjee et al
18

.   

Waranum Buajeeb  showed  significant elevation in  frequency  of   exfoliated micronucleated cells in 

oral lichen planus as compared to normal individuals ( p<0.01).
19

  Pastor compared    MN frequencies  in  buccal  

epithelial cells  of  farmers  exposed  to pesticides  and  those   not which revealed no statistically significant 

differences with  p>0.05   between these two groups.
20

 Celik studied  MN  in buccal   mucosal cells of 60 

painters comprising 30 smokers and 30 non-smokers compared to  healthy controls, where microscopic 

observation of 3000 cells per individual   done and found  statistically significant increase in frequency of MN 

in  buccal  epithelial   cells of the exposed  groups (painters)    when   compared   with   control  group  

(p<0.05).
22

   Joshi    found significantly   higher  MN  in  chewers  and  with   submucous fibrosis compared to 

non-chewers ( p<0.0001); with significantly higher analysis and nuclear buds in oral submucus fibrosis 

compared to chewers and non-chewers.(p<0.0001 ).
23

 MN in study by Mariza on exfoliated oral mucosal cells in 

chronic denture stomatitis patients and healthy controls showed no statistically significant differences ( 

p>0.0571 ).
24 
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Mahimakar   showed  an   increased  MN   levels in oral leukoplakia patients compared to normal 

healthy subjects ( p=0.01).
25

   Kausar  found significant increase in MN fequency   in sadagura chewers (0.48%, 

p<0.01) ; in smokers (0.46%,p<0.01) ; in betel quid with sadagura chewers (0.91%,p<0.001)   and   smokers   

chewing    betel quid with   sadagura (0.53%, p<0.001)  when compared to  unexposed control group ( 0.07%).
26

  

Martins  showed   statistically     significant difference in MN frequency in oral mucosal cells of gas petrol 

attendants and non exposed ones  

( p<0.05 )  .
28

  Nersesyan.A. found significantly increased MN  frequency but   not   of other nuclear 

abnormalities in exfoliated buccal cells of polycystic ovarian syndrome patients (p<0.05) and DNA leucocytes 

found significantly damaged compared to  healthy females.
21,27

      Bortoli found significantly higher  MN 

frequency in Brazilian workers exposed to pesticides in soyabean fields  ( 3.55 +/-2.13 ) compared to non-

exposed ones ( 1.78+/-1.23 ) . MN frequency is statistically similar in the present study ( p=0.776)
29 

Konopacka also found  buccal cell MN count  more  in  the malignant condition compared to pre -

malignant and normal condition.
30

 Haveric evaluated MN frequency in  peripheral   blood  and buccal exfoliated 

cells of  young  smokers  and  non smokers  and   found   significantly    higher MN frequency  in peripheral 

blood lymphocytes in smokers (p<0.05). No significant correlations found for age, duration and intensity of 

smoking with MN frequency    in   lymphocytes       with significantly higher frequency  in smokers 

(p<0.0578).
31 

 In  the present  study , MN count was more in ML compared to PML. Stich et al found an elevated  

MN frequency   in smokers   and   khaini tobacoo chewers.
32

 Angelieri found no statistically significant 

differences in MN frequency  in oral mucosal cells  in  smokers  and  non-smokers  exposed to dental X-rays 

using two  anatomic sites ( p>0.05)
33

  

Evaluation of MN in buccal cells and peripheral blood  lymphocytes  showed   no significant difference  

compared to  smokers and non smokers shown  by Yildirim  ( p>0.05) .
27

   Present    study also showed no  such  

statistical  difference   seen with     smoking   and    tobacoo   when  compared with p>0.05. Pratheepa 

Sivasankari et al  found   two    folds higher MNI in ML compared to PML. The comparison of mean MNI   

between  ML and   PML cases    was significant with p<0.05.
34

 The present study show statistically significant 

mean MNI between ML and PML cases with p <0.001. 

Mean MN count when compared between PML and controls was significant with p<0.01 in buccal 

mucosal cells showed  bySuhas.S.
35

Analysis  of  MN  in buccal cells taken from children with chronic tonsillitis 

was compared to control group where mean frequencies in  children with chronic tonsillitis   was   found   to be 

5.29+/-1.67 and that with the control  group   was 1.58+/-0.33   the difference was found to be statistically 

significant with p<0.00183.Mean percentage of  MN cells was significantly higher in non- smokers or non-users 

(p < 0.01). Mean percentage of MN cells was 1.86 ± 0.26 in users and 1.99 ± 030 in smokers.  

There was no difference between the mean percentage of MN cells in these two groups in  a study   by 

Yusuf Ozkul et al in 1997.
36

 Mean frequencies of MN  in   buccal mucosa  and   blood lymphocyte ofchromium 

platers by smoking were significantly higher than those ofcontrols(p<0.01).However Hyeong – Ryeol   showed   

no   statistically  significant (p>0.05)   difference   of     mean  MN frequencies    between    smokers   and  non 

smokers.
37 

 

V. Conclusion : 
MN count and index alteration observed in PML and ML in oral cavity with significant difference . This index 

can be used as a biomarker or as screening test in PML and ML. Oral tobacco is genotoxic to cell producing MN 

in high significant number in PML and ML cases than normal control. 
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