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Abstract
Background: The micronucleus assay using a tissue rapidly dividing, such as human oral mucosa, allows for assessment of
damage of genetic material, without the need for a stage of ex vivo cell replication.
Methods: The present study describes a new protocol for the detection of MN in oral mucosa, replacing methanol and giemsa
by triarilmetano, xanthene and thiazine.
Results: The blades were well visible with ungrouped cells, having a good view of the cell boundaries.
Conclusions: Good results were obtained with the substitution of methanol and giemsa by triarilmetano, thiazine and
xanthene, because of its efficiency in blush nucleic acid, getting a good visualization of cell nuclei and micronucleus, and this
methodology it is indicated for mutagenicity analysis of the oral mucosa.
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Background

The action of carcinogens can induce chromosomal instabilities
such as deletions, translocations, gain or loss of entire
chromosomes, contributing to the development of malignant
cellular processes [1].
These chromosomal disorders give rise to micronuclei, which
are globular structures resulting from chromosomal fragments or
entire chromosomes that lag behind at anaphase during nuclear
division, which allows us to detect the action of clastogenic
and aneugenic agents [2,3].
Among the bioassays used to evaluate the impact of
environmental factors, genetic and lifestyle on genomic stability
in humans, the micronucleus assay (MN-assay) has detached
by its ease of use and a low cost associated the precision of
viewing a larger number of cells [4].
For evaluation of genetic damage have been developed
several techniques among them, the micronucleus test in human
oral mucosa has detached by using metaphase cells. Methods
like this that uses oral mucosal tissue with large numbers of
metaphase it is of fundamental relevant for the reliability of
statistical analysis [5].
The use of oral epithelial cells as bioindicator of genotoxic
damage resulting from exposure to environmental carcinogen
by inhalation and ingestion, added to the digestive tract
damage can be explained by the ability of cells metabolize

these compounds become the first physical barrier for these
organs, resulting in increased incidence of cancers in human
epithelial cells [6].
The micronucleus assay using a tissue rapidly dividing, such
as human oral mucosa, allows for assessment of damage
of genetic material, without the need for a stage of ex vivo
cell replication. In order to delineate and obeter data from
different centers and populations, a collaborative program
global Human MicroNucelus Project (HUMNXL) addressed
a series of technical mechanisms and epidemiological items
regarding the micronucleus test in cells of human oral mucosa
providing reference values frequency , thereby creating the
basis for a detailed validation of the same [7].
The number of publications that refer to this test has increased
greatly in the last decade and can be explained by several
factors, including its relative technical simplicity and variety
of toxicological endpoints which may be evaluated [6].
The utilization of tests that demonstrate the action of
mutagenic agents allows the understanding of the interaction
between the chemical Agents, physical and biological that is
of fundamental importance for understanding and controlling
the factors that predispose the occurrence of degenerative
diseases [2]. However, the establishment of an efficient protocol
and more economically viable it is of the great importance to
the use of MN-test cells for human oral mucosa. In this sense,
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Figure 1. Oral mucosa cells (ocular 10x, objective 10x).

Figure 2. Micronucleus in oral mucosa cells (ocular:10x, objective:10x).

the development of new tests using new equipment and
reagents, expands the possibilities of improving this method
including speed, accessibility and efficiency us results.
The present study aimed describes a new protocol for the
detection of MN in oral mucosa, replacing methanol and
giemsa by triarilmetano, xanthene and thiazine.

Methods

Collection of samples

Perform mouth wash with distilled water (three replicates) to
remove traces of saliva and surface mucous. Then perform
exfoliation within the two cheeks to maximize the cell sample
and remove any trace unknown, which may be caused by
sampling of only one cheek.
The exfoliation should use a disposable brush similar to
that used for Pap smear, performing 10 rotations of the brush
against the inner wall of the cheeks starting in the center and
gradually increasing the circumference, producing a spiral
effect to increase the sampling of a larger area and prevent
erosion continuous of a single region [8].

Storage and Transport of Samples

After exfoliation, the brushhead must be placed in a container
(test tube) with 04ml of buffer containing: 0.01 M Tris
hydrochloride (Tris HCl), 0.1 M acid ethylenediaminetetraacetic
(EDTA) and 0.02M Sodium Chloride (NaCl) with pH 6.8, turning
in the way that the cells are released and displaced on the
inner edge of the container. The containers must then be
sealed tight to prevent leakage of cells (during transport to
the laboratory).

Preparation of Blades

In the laboratory the tubes should be homogenized by vortex,
and removed the brush from the test tube, centrifuged the
1,000 rpm for 10 minutes, and then discarded the supernatant
and added 04 ml of buffer solution for further washing the
cells, promoting removing of bacteria. This procedure must
be repeated twice more time, completing three washes.
Then added to 2ml of Triarilmetano 0.1% and 2ml of
xanthenes 0.1% (fixative solution), The solution was again
homogenized in a vortex and centrifuged at 1000 rpm for
10 minutes, the supernatant was discarded leaving only the
white pellet plus three times the amount of pellet of solution
50% Triarilmetano to 0.1% and 50% xanthenes 0,1%, and
again homogenized. In seguence the homogenization of
the resulting product will be removed and dripped 3 drops
in blades preheated to 37 °C with the aid of a Pasteur pipette
and placed to dry at room temperature for 30 minutes.
After drying, the blades has to be stained with triarilmetano
0.1%, xanthenes 0,1% and thiazine 0,1%, and the blades dipped
10 times in each container with the immersion duration of 1
second, using the sequence described above . Thereafter,
the blades should be washed in distilled water to remove
excess dye and dried at room temperature for 30 minutes,
for cell counting later.

Results and Discussion

The blades were well visible with ungrouped cells, having a
good view of the cell boundaries (Figure 1).
There was also a better staining of nuclei and micronuclei, as can be
seen in (Figure 2, A, B, C and D), being equivalent to the blades using
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Figure 3. Micronucleus in oral mucosa cells, using other staining methods,
A [9]; B [10]; C [11]; D [12]; E, F [13]; G,H [14]; I, J, L e M [15].

other staining methods (Figure 3A, B, C, D, E, F, G, H, I, J, L and M).
It is important to highlight that in (Figure 2) was not used

any software to improve the quality of images, can get an
even better resolution.
The reagents, triarilmetano, thiazine and xanthenes, already
have been use e successfully in the preparation of blades for
micronucleus Allium cepa, seen their efficiency in the blush
nucleic acid, obtaining a good visualization of cells, mitotic
index, micronucleus, anaphase bridges and telophase [12-15].
This success in staining was also observed in the preparation
of these blades micronucleus oral mucosa, seeing that using
the same pattern of staining nucleic acids. Another advantage
is the speed for the preparation of the blades, since the
reagents used is ready in kits for rapid staining, and the low
cost thereof.

Conclusion

Good results were obtained with the substitution of methanol
and giemsa by triarilmetano, thiazine and xanthene, because of
its efficiency in blush nucleic acid, getting a good visualization
of cell nuclei and micronucleus, and this methodology it is
indicated for mutagenicity analysis of the oral mucosa.
Competing Interests

The Authors declare that they have no competing interests.

Publication history

Received: 24-June-2012 Revised: 12-July-2012
Accepted: 23-July-2012 Published: 03-Aug-2012

References
1. Chiu BC, Blair A: Pesticides, chromosomal aberrations, and
non-Hodgkin’s lymphoma. J Agromedicine 2009; 14;(2.);2505. | Article | PubMed Abstract | PubMed Full Text
2. Fenech M: Micronucleus frequency in human lymphocytes is
related to plasma vitamin B12 and homocysteine. Mutat Res
1999; 428;(1-2.);299-304. | Article | PubMed
3. Fenech M, Holland N, Knasmueller S, Burgaz S, Bonassi S:
Report on the buccal micronucleus assay workshop organized
by the International Human Micronucleus (HUMN) project-Antalya, Turkey 2007. Mutagenesis 2009; 24;(2.);199-201. |
PubMed
4. Sisenando HA, Batistuzzo de Medeiros SR, Artaxo P, Saldiva
PH, Hacon Sde S: Micronucleus frequency in children exposed
to biomass burning in the Brazilian Legal Amazon region: a
control case study. BMC Oral Health 2012; 12;(6. | Article |
PubMed Abstract | PubMed Full Text
5. Brewen JG, Preston RJ: Analysis of chromosome aberrations
in mammalian germ cells. Mutat Res 1978, 46(5):62-86.
6. Holland N, Bolognesi C, Kirsch-Volders M, Bonassi S, Zeiger
E, Knasmueller S, et al.: The micronucleus assay in human
buccal cells as a tool for biomonitoring DNA damage: the
HUMN project perspective on current status and knowledge
gaps. Mutat Res 2008; 659;(1-2.);93-108. | Article | PubMed
7. Bonassi S, Coskun E, Ceppi M, Lando C, Bolognesi C, Burgaz
S, et al.: The HUman MicroNucleus project on eXfoLiated
buccal cells (HUMN(XL)): the role of life-style, host factors,
occupational exposures, health status, and assay protocol.

3

Dionatas et al. HOAJ Biology 2012,
http://www.hoajonline.com/journals/pdf/2050-0874-1-8.pdf

doi: 10.7243/2050-0874-1-8

Mutat Res 2011; 728;(3.);88-97. | Article | PubMed
8. Thomas P, Holland N, Bolognesi C, Kirsch-Volders M, Bonassi S,
Zeiger E, et al.: Buccal micronucleus cytome assay. Nat Protoc
2009; 4;(6.);825-37. | Article | PubMed
9. Kern R: Avaliação de micronúcleo em células epiteliais bucais
em estudantes de odontologia. (Dissertation) Master of
Dentistry – State University of Ponta Grossa, 2006. | Article
10. Corrêa NS, Bassan JS, Cunha CdJd, Fernández RR, Bachettini
PS, Garcias GdL, et al.: Monitoramento da ação genotóxica em
trabalhadores de sapatarias através do teste de micronúcleos,
Pelotas, Rio Grande do Sul. Ciência & Saúde Coletiva 2009;
14;(2251-60. | Article
11. Torres-Bugarin O, Covarrubias-Bugarin R, Zamora-Perez AL,
Torres-Mendoza BM, Garcia-Ulloa M, Martinez-Sandoval
FG: Anabolic androgenic steroids induce micronuclei in
buccal mucosa cells of bodybuilders. Br J Sports Med 2007;
41;(9.);592-6; discussion 6. | Article | PubMed Abstract |
PubMed Full Text
12. Meneguetti DUO, Silva FC, Zan RA, Poletto PO, Ramos LJ:
Adaptação da técnica de micronúcleo em Allium cepa, para
futuras análises de mutagenicidade dos rios da região do Vale
do Jamari, Rondônia, Amazônia ocidental. Revista Pesquisa &
Criação 2011, 10(2): 181-187. | Article
13. Poletto PO, Diniz AP, Bernardon B, Zan RA, Ramos LJ,
Meneguetti DUO: Análise da mutagenicidade do extrato
hidrossolúvel de Derris rariflora (Mart. Ex Benth. J. F. Macbr:
Fabaceae), timbó amazônico, através do teste micronúcleo em
Allium cepa. Revista Pesquisa & Criação 2011, 10(1):163-175. |
Article
14. Fão F, Zan RA, Brondani FMM, Ramos LJ, Meneguetti DUO:
Análise do potencial mutagênico da seiva da casca de Croton
lechleri (Müll. Arg), no estado de Rondônia, Amazônia
ocidental. SaBios: Rev. Saúde e Biol 2012, 7(1):91-98. | Article
15. Meneguetti DUO, Silva FC, Zan RA, Ramos LJ: Adaptation of
the micronucleus technique in Allium cepa, for mutagenicity
analysis of the Jamari river valley, western Amazon, Brazil. J
Environment Analytic Toxicol 2012, 2(2). | Article

Citation:
Meneguetti D U, da Silva F, Bosso R, Zan R and Ramos
L: New method for detection of mutagenicity in oral
mucosa the through of micronucleus test. HOAJ
Biology 2012, 1:8.
http://dx.doi.org/10.7243/2050-0874-1-8

4

