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Micronucleus level in exfoliated oral mucosa and cervix cells of cancer patients
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Inhoduction.
The micronucleui (MN) are chror4osomal

fiagments or whole chromosomes, ,Jitir' ur. in
cells cytoplasm just near of nuclei. It was shown
that their presence inclicates chromosomal
aberrations (either structural - clastogenic effect,
or numerical - aneugenic effect) (Rosin, 1992)
and can reflect genotoxic effect of different
factors (mutagens/carcinogens). It has been
shown recently by Nersesyan et al. (200l;2006)
that the evaluation of MN in exfoliated buccal
mucosa cells and increased frequency of
chromosomal aberrations in lymphocytes of
women with marked hirsutism can represent
endogenous mutagenic process in organism of
such women. The MN assay in exfoliated buccal
mucosa and cervix cells is more econornic,
rvidely used and is a minimally invasive method
for estirnation of cytogenetic effect of different
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factors and diseases. Increased level of cells with
MN was observecl in the cells of cancer patients
after local radiotherapy (Tolbert et aI, 1992;
Nersesy an, 1996).

The increase in the number of cells with MN
(MNC) in women with breast cancer compared
with healthy women was revealed (Rajeswari et
al., 2000).

Recently Nersesyan et al. (2002) have
investigated women with uterine cancer and
observed that the level of MN in patients was
increased compared to healthy women.

The aim of the present work was to evaluate
the level of MN and other nuclear anomalies in
exfoliated buccal mucosa and cervix cells of
gynecological cancer patients before, during and
after radiotherapy.
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Mateials and Methods
In the presenf work we studied 5 females with

diagnosed uterine cancer of first degree. The

control group comprised 5 healthy women. Each

of those women was interviewecl about their

habits concerning factors, that could influence

MN level (smoking, alkohol, medication,
hereditary diseases, viral infection). Subjects
who did not meet the mentioned criteria were

excluded fiom the study.
Buccal mtlcosa antl cen'ix cells were

collectecl both from patients with cancer and

from healthy wolnen. It was rtsed standard

Feulgen staining techn ique rvith some

modif icat ions (Nersesyan et eI . ,2006).  As

counterstain fast green was used. During the

analysis of cells, other nucle ar anomalies such as

karyolysis, picnosis, karyorhctxis, condensed
Table I

The level of micronuclei and other nuclear anomalies in exfoliated buccal mucosa and cervix cells of

healthY women

chromatin,, binucleares, btokea egg also were

studietl (Tolbert et al, 1992). ln our work it was

usecl the same criteria of scoring the cells with

MN ancl other nuclear anomalies, as it was

suggeste,l by Titenko-Holland et al. (1994) and

protocols, which stancl-ardrzed in the frame of

UUN4XXL project (Holland et al., 2008; Bonassi

et al., 2009).
Results and Discussion
The results of the study are presented in Table

1 ancl Table 2. They show, that in cervix cells of

patients with cancer it is observed the tendency

of incre asing the level of MN and CMN

compared with corresponding healthy women' It

is not statistically significant maybe because the

group of investigated patients was not big

enough.

Parameter
CMN
MN

Oral cells (9/oo) Cervix cells (%o)

t .16+0.25 I .29+0.r9
I .34+0.25 | .46+0.25

I(R

lq.
P

BN

I  .04+0.19 2.24+0.34
0.23+0.12 0.93+0.19

--0.5 6+0. 1 6
4.61r0.41

I .31+0.22
4.14+0.4'7
B.0B+ I  .02CC 5 .51+0.99

B-E

*CMN - celis 'uvith micronuclei; Ml
binucleares; CC - conclensed chrom

0.04+0.4 0.uu+4. J4

rI- micronuclei; KR --karyorhexis; KL - karyolysis; P -pycnosis; BN -

atin; BE - broken egg.

Results of the Table 2 show that there was

statistically significant difference of V|NI, CMN

in oral and cervix cells in patients with cancer

during significant different radiotherapy.
The level of karyorhexis and karyolysis

increased in the oral cells (after radiotherapy)
anct in cervix cells (during radiotherapy)' Other

nuclear anomalies were in the same level as in

control group of healthy \\/omett" Some explana-

tion can be offered for the increased level of MN

ancl CMN in patient's two type cells - oral and

cervix" As it is know radiothetapy is one of the

methods mainly used in cancer treatment'

Significant increase of nuclear anomalies in

cervix cells during radiotherapy can be

explained b,t the fact that it is target organ for

radiation.
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women wrtn cancer g after

Parameter Oral cells (%o) Cervix cells (%o)
before rt durins rt after r1 before rt during rt after rt

CMN 3.0+0.29 * 3 . l+0.28 * 3 .1+0 .29  * 3 .4+0 .14  * 5.9+0.29 * 4.9+:0,14 *
MN 3 .3+0.4 * 4.3+0.28 * 3.3+0.28 * 3.7+0.28 * 6.3+0.29 * 4 .7+0.14 *
KR 2 .1+0 .3 2.7 +0. t4 1.7+0.43 2.9+0.28 3 .6+0.42 1.7+0.43
KL 0.6+0.14 0.6+0.14 0.7+0.14 0 .7+0 .14 0.9+0.28 0 ,6+0 .14
P 0.9+0.3 0 .4+0 . l4 0.4+0.14 0.9+0.14 i . 1 + 0 . 2 8 0 .7+0 .14

BN 5.3+0.3 5 .3L0.43 5 . 3 + 0 . 1 4 5 .6+0 .28 6.6+0A ' )-1.- 5 . 1 + 0 , 2 u
CC 5.3+0.43 5.4+0.28 5]+0.28 5.9+0.28 6.7+0.57 5 0+028
BE 0.3+0. l4 0.00+0.00 0.00+0.00 0 .14+0 .14 0.00+0.00 0.00+0.00

The level of micronuclei and other nuclear anomalies in exfoliated
ith cancer before, during and

* Significant statistical difference

In conclusion we may suggest that the
evaluation of MN in exfoliated buccal mucosa
and cervix cells can be very useful in oncogyne-
cology. MN assay can represent ecogenous
mutagenic process in such organisms as patients
rvith cancer. whose chromosomes are more
sensitive and unstabile for different mutagens
action. Some investigators have the opinion. that
MN test in exfoliated cells of cervix may be
used in cancer screening programs as a routine
test. So we supporl this opinion and suggest that
MN assay, widely used as biomarker of cancer
risk in humans, can be also used in Armenia
especially for oncogynecologic patients.

References
l. Bonassi S., Biasotti B., Kirsch-Volders M.,

Knasmueller, Zeiger E., Burger S., Bolognesi K.,
Holland N., Thomas Ph., Fenech M. State of the
art suwey of the buccal micronucleus assay - a
first stage in the HUMNXL project initiative.
Mntation Research, 2009,v.24, N 4, p. 295-302.

l. Hollancl N., Bolognesi C., Kirs<;h-Volclers M.,
Bcrnassi 5., Zeiger E., Knasmueller S. ancl Fenech,
M. The micronuclens assay in human buccal cells
as a tool fol biomonitoring DNA clamage: the
HUMN pr<rject perspective on current status and
knowleclge gaps. Mutation Research,2009, 659, p.
93-  I  08 .

3. Nersesyarl A., YarIaz.aryan N., Zalinyan G.,
Hamdunyan R. Micronucleus level in exfoliated
buccal mucosa cclls of rvomen with hirsutisrn.
Central  Eur.Y. Occup. Enr- i ron.  Mecl . ,  200I,7,  p.
39-44.

f, l-. 3alrru.qrr, I-.[. I lapoa;rautrr, H,C. Bapla3aprrr, A,K. I{cpccc.trr

Table 2
buccal mucosa and cervix cells of

Nersesyan A., Yartaz.aryan N., Harudunyan R.
Micronuclei and other nuclear anclmalies in
exfoliatecl cells of gynecologycal cancer patients.
NATO, Advanced research workshop, Human
monitoring for genetic effects. Book of abstracts.
2 0 0 2 ,  p . 6 5
Nersesyan A.K. Micronucleus test in in exfoliated
human cells as the methocl of study of the actions
of mutagens/carcinogens. (In Russian). Tritol.
Genet . ,  1996,30 ,  p .  9 l -97 .
Nersesyan A., Kundi M.. Atefie K., Shulte-
Hermann R., Knasmueller S. Effect of staining
procedures on the results of micrclnucleus assay
with exfoliatecl oral mucosa cells. Cancer epide-
miol  b iomarkers prey.  l5(10),  2006,p.  1834- l fJ40.
Nersesyan A. Martirosyan A., Zalinyan G., Parsa-
danyan G. Chromosomal aberrations level in peri-
pheral blood lymphocytes of women with
polycystic ovary syndrome. LBUON 11,2006, p.
477-480.
Rajeswari N., Ahujfl Y., Malani U., Chanclrashekar
S., Balakrishna N., Rao K.. Khar A. Risk asses-
sment in the first degree relatives of breast cancer
patients using thc alkaline comet assay.
Carcincrgenesis, 2000, 2l ,p. 557 -561 .
Rosin M., The nse of the rnicronucleus test on
exfcrliatecl cells to identify anticlastogenic action in
hurnans: a biological rnarker for the efficacy of
chernopreventive agents 1992, p. 267, p. 265-27 6.
Titenko-Holland N., Moore L., Smith M.
Measrrrment and characterization of micronuclei in
exfcrliatecl human cells by fluorescence in sifu
hybridization with a centromeric probe, 1994,312,
p .  39-50 .
Tolbert P., Shy C., Allen J. Micromrclei and other
nuclear anomalies inbuccal smears: methods
clevelopment. Mutat. Res., lgg2, 27l, p.69.

I

7 .

4 .

5 .

6.

8 .

9 .

1 0 .

1 1 .

s9


