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Abstract

Background: Micronuclei are chromatin masses that arise from chromosomal fragments or whole
chromosome that lack behind at the anaphase stage of cell division. Their presence in cells means the
number of chromosomal aberrations arising during mitosis. Cigarette smoke contains over 4000
chemical carcinogens, with 200 known carcinogens that show significant genotoxic effects in human
cells. Chronic high levels of glucose during Diabetes Mellitus are thought to increase oxidative stress
and the formation of free radicals that in turn damage cells. Reactive oxygen species chemically attack
cellular components altering metabolism, inflammatory mediators, and antioxidant defense
mechanisms, overall favoring the pathogenesis of the disease and the persistence of genetic damage.
Scoring of micronuclei is considered a DNA damage biomarker for chromosomal damage and
instability.

Aim: Considering this, we decided to evaluate & compare the frequency of micronuclei in oral
epithelial cells in smokers & in diabetics.

Materials & Methods: A total number of eligible 150 individuals were included in the study; 50
smokers without diabetes, 50 smokers with diabetes & 50 age and sex matched non smoker healthy
individuals group as controls. Oral epithelial cells were taken from buccal smears and subjected to PAP
stain. Mean micronuclei were taken from all the subjects.

Results: Least number of micronuclei was found in non smoker, non diabetic group & highest numbers
were found in smoker, Diabetic group.

Conclusion: Micronuclei assay is non-invasive technique that offers a very simple method for
obtaining information on status of the epithelial cells, particularly DNA damage, proliferative potential
of basal cells and cell death.

Keywords: micronuclei, smoking, diabetes mellitus

Introduction
Micronuclei are chromatin masses that arise from chromosomal fragments or whole
chromosome that lack behind at the anaphase stage of cell division. Their presence in cells
means the number of chromosomal aberrations arising during mitosis. They can originate
from chromosome breakage due to unrepaired or misrepaired DNA lesions or chromosome
malsegregation due to mitotic malfunctioning X1,

Cigarette smoke contains over 4000 chemical carcinogens, with 200 known carcinogens that
show significant genotoxic effects in human cells. It is assumed that nicotine-induced DNA
damage to be as a consequence of oxidative stress 2.

Diabetes mellitus is an endocrine metabolic disorder characterized by an abnormal elevated
concentration of glucose in plasma that when not treated can lead to ketoacidosis and chronic
degenerative diseases of the heart, kidneys, eyes, and nerves. Chronic high levels of glucose
during DM are thought to increase oxidative stress and the formation of free radicals that in
turn damage cells. Reactive oxygen species chemically attack cellular components altering
metabolism, inflammatory mediators, and antioxidant defense mechanisms, overall favoring
the pathogenesis of the disease and the persistence of genetic damage. Scoring of
micronuclei is considered a DNA damage biomarker for chromosomal damage and
instability 1.

Considering this, we decided to evaluate & compare the frequency of micronuclei in oral
epithelial cells in smokers & in diabetics.
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Materials and Methods

A cross sectional study was conducted on the general
population visiting Government Dental College & Hospital
Srinagar. All participants were clinically assessed & their
detailed smoking history, alcohol consumption, special
habits, medical history, with emphasis on diabetes mellitus,
occupational history and family history of cancers was
taken. A total number of eligible 150 individuals were
included in the study; 50 smokers without diabetes, 50
smokers with diabetes & 50 age and sex matched non
smoker healthy individuals group as controls. Subjects who
had smoked for at least 1 year and reported smoking at least
5 cigarettes per day were considered cigarette smokers.
Cumulative lifetime smoking was measured by pack-years
smoked. Participants with history of diabetes for more than
5 years were included in study & their plasma glucose levels
were checked before sampling. The inclusion criteria were
smokers without diabetes within age range of 25-75 years,
smokers with diabetes within age range of 25-75 years, age
& sex matched Non smoker healthy group. Those that were
excluded were Individuals below the age of 25 years,
Occupational histories of exposure to chemicals such as
organic solvents or paints, History of intake of DNA-
damaging Cytostatic drugs, History of ionizing radiation
exposure ,Patients with any type of oral lesion ( current or
recent history) & Medically compromised Patients other
than diabetes. A Written informed consent was obtained
from each subject before the sampling.

Subjects were asked to rinse their mouth twice with 0.2%
chlorhexidine mouthrinse before obtaining the buccal
mucosa cells. The exfoliated buccal mucosa cells were
scrapped using ice-cream stick or cytobrush and spread over
the glass slides to produce smears. The prepared smears
were immediately fixed by biofix spray & subjected to
rapid-pap staining. After staining, the slide were dried &
mounted in DPX.

Microscopic evaluation of stained cells was performed using
Light optical microscope with 100X and 400X
magnification by two separate observers. For counting the
micronuclei, the cells with distinct margin and nuclei were
counted. The overlapped cells were not considered for
counting.

Results

In microscopic evaluation, the micronuclei were one third of
the main nucleus. The micronuclei were round or ovoid with
the same color as main nucleus. Figure 01 displays the
micronuclei in non smoker, non diabetic individual. Figure 2
& 3 shows the micronuclei in smoker, non-diabetic &
smoker, diabetic group respectively. Table 1 summarizes the
mean micronuclei count in all the three groups. The mean
value of micronuclei in exfoliated cells in group 1, 2 & 3
was 1.43 £ 0.59, 2.01 + 0.86 & 2.64 + 0.98 respectively as
depicted in table 2,3,& 4.The least number of micronuclei
was found to be in group 1 i.e non smoker, non diabetic
group with a mean of about 1.43 while as highest counts
were found to be in smokers with diabetes with a mean
value of 2.64. Comparsion between group 1 & 2 is
represented in figure 4 which shows substantial differences
in values. Fig 5 shows the difference between group 2 & 3
which is also significant. Comparison between group 1 & 3
is laid down in figure 6. Figure 7 shows the overall
intergroup comparisons. It is obvious from the graph that
group 3 has the highest counts of micronuclei whereas

https://wwwe.allresearchjournal.com

group having the least count. There was significant
difference of micronuclei on comparing group 1 with group
2 & also between group 2 & 3, being stastically significant
with p=0.0002 & 0.0009 respectively. Extremely difference
was found between apparently healthy individuals &
smokers with diabetes with a p value of 0.0001.

SR . ;
Fig 1: Micronuclei in non-smoker, non-diabetic individual

M" R e o »
Fig 3: Micronuclei in smoker & Diabetic Group
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Table 1: Results
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Non-smoker, non-diabetic Control (n=50) | Group 1: Smokers without diabetes (n=50) | Group 2: Smokers with diabetes (n=50)
Patients| Mean number of MN in each cell |Patients| Mean number of MN in each cell |Patients| Mean number of MN in each cell
1. 0.5 1. 0.5 1. 2
2. 1 2. 15 2. 3
3. 1 3. 15 3. 4
4, 1 4, 1 4, 3
5. 1.5 5. 15 5. 2
6. 2.5 6. 2.5 6. 2
7. 25 7. 3.5 7. 3
8. 2 8. 2.5 8. 1
9. 1 9. 1 9. 3
10. 1 10. 1 10. 2
11. 1.5 11. 2.5 11. 3
12. 1 12. 15 12. 3
13. 15 13. 2.5 13. 15
14. 0.5 14. 15 14. 25
15. 1 15. 15 15. 2.5
16. 1.5 16. 2.5 16. 3.5
17. 1 17. 15 17. 4
18. 15 18. 15 18. 4
19. 0.5 19. 0.5 19. 35
20. 2 20. 2.5 20. 4
21. 0.5 21. 2.5 21. 3
22. 1 22. 3.5 22. 2
23. 2 23. 2.5 23. 2
24, 1 24, 3.5 24, 3
25. 2 25, 3.5 25, 4
26. 2 26. 2.5 26. 3
27. 2 27. 2.5 27. 5
28. 1 28. 15 28. 4
29. 1.5 29. 15 29. 35
30. 0.5 30. 0.5 30. 2.5
31. 25 31. 2.5 31. 1
32. 15 32. 15 32. 2
33. 1.5 33. 15 33. 3
34. 1.5 34. 3.5 34, 4
35. 2 35. 2 35. 3
36. 1 36. 1 36. 3.5
37. 2 37. 2 37. 2.5
38. 2 38. 2 38. 0.5
39. 1 39. 1 39, 2.6
40. 0.5 40. 3 40. 2
41. 1 41. 1 41. 2
42. 15 42. 15 42. 1
43. 25 43. 2.5 43. 2
44, 2 44, 3 44, 2
45, 25 45, 3 45, 3
46. 1.5 46. 3.5 46. 2.5
47. 2 47. 2 47. 3
48. 1.5 48. 2.5 48. 2
49, 1 49, 2 49, 1
50. 1 50. 1 50. 1
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Fig 4: Comparison of micronuclei assay between non smoker, non diabetic & smokers without diabetes

0

1 35 7 911131517 19 2123 25 27 29 31 33 35 37 39 41 43 45 47 49
«=@== Mean number of MN in each cell (Smokers without diabetes)
=== Mean number of MN in each cell (Smokers with Diabetes

Fig 5: Comparison of micronuclei assay between smokers without diabetes & smokers with diabetes
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Fig 6: Comparison of micronuclei assay between non smoker, non diabetic & smokers with diabetes
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Fig 7: Comparison of micronuclei assay amongst control group, smokers without diabetes & smokers with diabetes

Table 2: Comparison of micronuclei assay between control group
& smokers without diabetes

Group 1: Non- Group 2: Smokers
Statistics smoker, non-diabetic| without diabetes
Control (n=50) (n=50)
Mean+SD 1.43+0.59 2.01+0.86
Standard error of mean 0.84 0.1225
Standard error of difference 0.147
T, Df -3.93, 98
P value 0.0002

Table 3: Comparison of micronuclei assay between smokers
without diabetes & smokers with diabetes

Group 2: Smokers [Group 3: Smokers
Statistics without diabetes with diabetes
(n=50) (n=50)
Mean+SD 2.01+0.86 2.64+0.98
Standard error of mean 0.1225 0.1392
Standard error of difference 0.1844
T, Df -3.416, 98
P value 0.0009

Table 4: Comparison of micronuclei assay between control group
& smokers with diabetes

Group 1: Non- Group 3:
Statics smoker, non-diabetic| Smokers with
Control (n=50) diabetes (n=50)
Mean+SD 1.43+0.59 2.64+0.98
Standard error of mean 0.84 0.1392
Standard error of difference 0.1618
T, Df -7.47,98
P value 0.0001
Discussion

Genomic damage is considered is as prime cause for
development of various malignancies. Such genetic damage
is produced by toxic agents, radiation & chemicals,
micronutrient deficiency, lifestyle factor and genetic factors
such as inherited defects in DNA metabolism or repair [,
To evaluate the genotoxic risks, DNA damage can be
assessed by chromosomal aberrations, sister chromatid
exchanges and micronuclei. Out of all these, micronucleus
test is preferable for screening as it is a non-invasive and
cost effective procedure. Literature have shown that
Micronuclei test is one of the best indicator which shows
mitotic interference, chromosomal mutations and breakages
B, Micronuclei are biomarker of genotoxic events and
chromosomal instability. Presence of these nuclear
anomalies could increase the risk of developmental and
degenerative diseases along with various types of
malignancy. The lifestyle factors like smoking, alcohol

consumption, diet, systemic conditions like diabetes are also
associated with the genetic damage, in turn with increase
frequency of Micronuclei 1. Epidemiological studies have
shown a positive correlation between micronuclei
frequency, degenerative disease and development of cancer
[, The damage of buccal mucosa may trigger inflammatory
processes as well as hyperglycemia-induced oxidative stress
that may be sufficient to increase the chromosomal damage
81, Free radical can cause oxidative damage to DNA and
thus the chromosomal damage leads to the breakage of
DNA strands and exchange of whole DNA duplexes which
occurs during mitosis leading to the formation of
micronuclei. In mitotic cells, Micronuclei could arise from
the dysfunction of the mitotic apparatus along with the
chromosome breakage. It is now well established that
micronuclei mainly originate from the acentric chromosome
fragment, acentric chromatid fragments or whole
chromosome that fail to be included in the daughter nuclei at
the completion of telophase . Also larger size micronuclei
results from the damage to the spindle apparatus of the cell
resulting in the exclusion of whole chromosome (aneugenic
effect) whereas smaller MN results from structural
aberrations causing fragments of chromosomes (clastogenic
effect) . Micronucleus assay is useful for screening the
populations under the risk of mutagenic agents that may
cause oral neoplasms, and also for the identification of pre-
clinical steps of carcinogenic process. Casartelliet al.
observed that there is a gradual increase in MN counts from
normal to precancerous lesions to carcinoma, and suggested
a link of this biomarker with neoplastic progression X4, The
present study shows that the mean number of micronuclei in
buccal mucosa cells of smokers was higher than that of
nonsmokers. Konopacka et al. have reported that the
micronuclei frequency was 1.50% + 0.47% in smokers and
0.55% + 0.32% for nonsmokers [*2. Ozkul et al. also have
reported the mean micronuclei frequency in smokers was
1.99 + 0.3 8 These findings are in agreement with the
present study. Wu et al. have reported the positive relation
between micronuclei frequency and smoking intensity (41,
The micronuclei frequency in buccal cells was higher in
heavy smokers. Gopal and Padma (2018) suggest that the
degree of damage varies according to the form of tobacco
consumption, since chewing tobacco presented a higher
amount of MN (8 + 7.906) 1, The studies by Gopal and
Padma (2018), Metgud and Neelesh (2018) and Dash et al.
[16. 171 (2018) were the ones which obtained the highest
results of MN for smokers, while the studies by Silva et al.
(2015), Zamani et al. (2011)and Naderi et al. (2012) [8 19 20]
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demonstrated significantly lower results and the studies by
Chandirasekar et al. (2014) and Haveric et al. %22 (2010),
intermediate results. Nersesyan et al. (2011) observed a
higher frequency of micronuclei in oral mucosa cells ofmale
smokers, but significant differences were measured only in
individuals smoking non-filtered cigarettes %31, Bonassi et
al. (2011) based on the project HUMNXI results, concluded
that the significant increase of micronuclei in buccal cells
was associated with heavy smoking exceeding 40 cigarettes
per day 4. A higher frequency of micronuclei was recorded
in the group of male smokers from India aged 41 and above,
smoking for more than 20 years (Chandirasekar et al. 2011)

251,

Conclusion

Our study showed highest number of micronuclei in
smokers with diabetes & least in non smoker & non
diabetic. Micronuclei assay is an important non invasive
technique that offers information about the genetic status of
cells including DNA damage.
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