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Abstract: Aim: Identification of nuclear variations in exfoliated urothelial cells and cervical smear of the patients undertaken for
study.. Materials and Methods: This study included 500 cases with history of risk factors for cervical carcinoma. Cervical smear and
urine samples were collected from each patient then processed and stained. Slides were observed under light microscope to detect nuclea
variations. 500 cells were observed from each sample. Results: The obtained data indicates frequency of various nuclear variations in
cervical smears and urine samples are more or less similar. Conclusion: the results obtained as nuclear variations in urothelial cells
were significant and almost similar to those of cervical smear cells in identification of genotoxic effects. The urine sample can also be

used as an easy, economical and rapid screening test in mass screening programs.
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1. Introduction

Though Pap smear is the most frequently used screening test
for diagnosis of pre-invasive cancer in mass screening
programs but many a times due to lack of trained technical
staff and well equipped laboratories it is not feasible to
conduct routine tests everywhere especially in rural areas and
also at times it can be false positive like in certain bacterial
infections and then it becomes non-specific also. [1, 2, 4].

Nowadays, detection of nuclear variations contributes
towards cancer screening methods. Various nuclear
anomalies appear as  Multinucleated,  binucleated,

karyorrhexis and karyolysis, and provides a measure for both
breakage as well as loss of chromosome. Even micronuclei
in exfoliated cells of buccal mucosa, urinary bladder, cervix
and bronchi reflect chromosomal aberrations in the
proliferating basal layers [2].

In this study, an attempt has been made to explore the
possibility of utilization of frequency of nuclear variations in
urothelial cells to diagnose cancer cervix in early stages.

2. Materials and Methods

The present study was conducted in the department of
Anatomy in collaboration with Obstetrics and Gynecology at
AVMC and Indira Gandhi Institute of medical science and
Research puducherry. For this study the cases were selected
among those who attended the Gynecology OPD with
complaints like DUB, pelvic pain, post coital bleeding,
leucorrhoea and various other menstrual disturbances. For all
these patients cervical smear were taken and midstream urine
sample was collected.

3. Procedure
3.1 Collection of Specimens

1) Cervical Smears

o With the help of gynecologist, cervical sample was
taken from the patient by scraping the cervix with
wooden spatula.

e  Scraped material was smeared over the glass slides.

e The slides were air dried and kept in the fixative in the
proportion of 3 parts of methanol and one part of glacial
acetic acid.

e These slides were stained with May-Grunwald and
Giemsa.

2) Urine Smears

e Patients were asked to collect mid-stream urine samples
under aseptic condition in sterile vials.

e These were processed within 3hrs of sample collection.

e The samples were washed in phosphate buffered saline
with alternate centrifugations at 1200 rpm for 10 min.

e  The pellets were smeared over the glass slides.

e The slides were air dried and kept in the fixative in the
proportion of 3 parts of methanol and one part of glacial
acetic acid for 30 minutes.

e  Slides were stained with May- Grunwald and Giemsa.

e Stained and washed slides were observed for nuclear
abnormalities under bright field Olympus microscope
and Observations recorded and obtained data were
tabulated.

4. Results

500 cells /sample were identified as per the features given
below and observed for various nuclear variants in urine and
cervical smear.
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Table 1: Micro nucleated cells in cervical &urine smears

Group | No.of Cervical smear Urine
cases | <5 | 5-9 | >10 [ <5| 5-9 | >10
Gl 23 7 2 14 | 8] 1 |14
Gll 257 19 | 61 | 177 | 20| 61 | 176
Gl 205 12 | 47 | 146 | 12| 47 | 146
GIV 15 1 6 8 |1] 6 | 8

Out of 500 cases taken for r the present study the cells with
Micronucleus were observed in all the age groups the
findings indicate that 69% of the cases had >10 cells with
micronucleus in cervical smear and it remained only 7.8% in
cases with <5 and 23% of the cases had MN cells between 5-
9. Similar findings were observed in urine smears also.

15

Muticleated Cells

Karyolysis

Table 2: Multinucleated Cells

Group No.of Cervical smear Urine
cases <5 5-9 | >10 | <5| 5-9 | >10
Gl 23 10 12 1 9] 13| 1
Gll 257 37 | 193 | 27 |36]| 198 | 23
Glll 205 36 | 135 | 34 | 35| 137 | 33
GlV 15 3 8 4 2| 10 | 3

As far as Multinucleated cells were concerned around 70%
of the cases fell in the range between 5-9 MLN cells and rest
30% was contributed by the other two groups. it was more or
less similar in urine samples also.
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Table 3: Cells with Karyorrhexis

Group| No.of Cervical smear Urine
cases | <10 |[10-14| >15 |<10|10-14| >15
Gl 23 8 14 1 8| 14 1
Gll 257 43 206 8 |55] 199 3
Gl 205 33 157 | 15 | 42| 151 | 12
GIV 15 3 10 2 3| 11 1

We observed cells with KR highest as much as 77.4%with
cells between 10-15 and the rest 23% was contributed by the
other two groups.

Table 4: Cells with Karyolysis

Group | No.of Cervical smear Urine
cases | <10 |10-14| >15 |<10|10-14| >15
Gl 23 8 0 15 | 8] 14 1
Gll 257 99 49 | 109 |122] 123 | 12
Glil 205 61 44 | 100 | 85| 106 | 14
GIlV 15 6 5 4 10| 4 1

Cells with Karyolysis were found to be >15 in 45.6% of the
total cases in cervical smears and it remained only 5.6% in
urine samples. It was observed to in 34.8% and 45% in CS
and US respectively in cells with<10 and cells between 10-
15 was observed to be 34.8 and 45.4% in CS and US
respectively

Table 5: Binucleated Cells

Group No.of | Cervical smear Urine
cases | <15 >15 <15 >15
Gl 23 4 19 7 16
Gll | 257 76 181 68 189
GlIl | 205 58 147 73 132
GV | 15 4 11 4 11

BN cells were found to be <15in 28.4 and 30.4% in CS and
US respectively and >15 in 71.6 and 69.6%cases in CS and
US respectively.

5. Discussion

Cancer is a complex disease in which cells with altered gene
expression grow abnormally, invade adjacent tissues and
disrupt their normal function. Several critical mutations have
been identified pertaining to specific cancers accelerating the
abnormal cell division and cell death.

As we progress, the life expectancy is expected to touch 70
years by 2015 from mere 45 years in 1971. Lots of changes
in the life style like urbanization, industrializations and
modernizations has lead to a paradigm shift in the disease
pattern from communicable to non-communicable like
cancer, diabetes and cardiovascular diseases(1, 2).

Carcinomas are the third major cause of total deaths
worldwide accounting for 12-15%. Cervical cancer, a disease
of middle aged women, ranks as second major cause of death
in the world, after breast carcinoma. In India alonel, 32, 000
new cases are added and total deaths amount to as much as
74, 000 every year. WHO reveals that cervical carcinoma
now ranks as second main cause of death after breast
carcinoma. In India, approximately 20 per 100, 000 women
in the age range of 35-65 years are likely to suffer from this
disease in their life time [10].

Many other factors like low socio-economic status, early
menarche, early marriage, early first child birth, multiparity,
multiple sex partners, poor genital hygiene, history of
repeated abortions, HPV infections, consumption of tobacco
and alcohol and prolonged use of oral contraceptives [8, 11,
12, 13, 15]Jare also believed to contribute for the
development of cervical cancer.

Cervical carcinoma if detected early by regular screening and
diagnosis through cytology (WHO, 2006) can be treated and
cured and mortality and morbidity can be reduced [3, 14].

A new, simple, non-invasive, reliable, and highly economical
method was introduced in 1986 to diagnose carcinomas, may
it be buccal, nasal or cervical [1, 2, 3, 17].

Micronucleus is identified as biomarker of the disease
associated with DNA damage indicating initiation of
carcinogenesis. [4, 9, 16]. Micronucleus test indicates
genetic damage in carcinoma cervix, being reliable and
sensitive to detect cervical cancer in its preclinical
asymptomatic stage [11, 17, 18].In our study we found 69%
of the total cases showed >10 Micro nucleated cells/500cells
in the cervical smears whereas only 7.8 and 23% was
contributed by <5 and between 5-10 MN cells respectively.
Almost similar findings were observed in urine samples This
is an indication that the cases which were included in the
study with h/o one or more than one predisposing factor had
initiation of DNA damage which got reflected in any form of
it.

As observed70% of the total population of our study showed
nuclear variation in the form of multinucleated between 5-
9/500cells and the rest was completed by <5 and <10 as 17.2
and 13.2 respectively. Almost similar observations were
recorded in urine samples also with a slight variation of
around 2% This probably is because of the nuclear division
which becomes irregular during regular mitosis and the
nucleus undergoes fragmentation, another form of DNA
damage .

77% of the total cases with Karyorrhexis were seen between
10-14/500 cells whereas only 17.4% in <10 and 5.2%
recorded in >15 cells/500cells.this may be due to DNA
damage which has resulted in massive damage to the cells
and the DNA showed degeneration. More or less similar
findings were noted in the urine samples also with a variation
of 2-4%.

KL is the last stage of nuclear damage where the nucleus
completely gets degenerated and we see the empty cell. in
our study we noticed a remarkable variation in the cervical
smear and urine samples . we observed that in >45% of the
population of our study had >15KL cells/500cells in cervical
smears and it remained only 5.6% in urine smear and
<10/500cells were noticed in 34.8 and 45% in cervical smear
and urine sample respectively. But in urine smear we
observed that cells between 10-15 were accounting for
45.4% but in cervical smear it remained only 19.6% .this
variation could be because of the fact that the cell walls of
the totally denucleated cells got dissolved in acidic media of
the urine.
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Binucleated cells were found to be >15/500cells in our study
group ranging between 69.6% to 71.6% in urine and cervical
smear respectively. These are more or less comparable
findings

The nuclear variations when we compare in cervical and
urine smears we observed almost similar findings pertaining
to each of the nuclear variation like Micronucleation,
Multinucleation, Binucleation, karyorrexis . but when we
compared the cervical smear and urine smear readings in
respect of Karyolysis we noticed that there was a great
variation in the readings . this might have resulted from the
lysis of the cell wall in the cervical canal.

6. Conclusion

From all the above findings we conclude that MN, BN.
Multinucleation and KR do reflect the effects of genotoxicity
and can be used as a screening test in urine samples of the
women presenting with h/o any of the predisposing
factor/factors for exposure to cervical cancer
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