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LETTER TO EDITOR
(APRIL 17, 2012)

RE: THE BEST SAMPLING TIME IN BUCCAL 
MICRONUCLEUS CYTOME ASSAY

Dear Sir,
We have received the comments about our article titled 
“Occupational risk assessment of oxidative stress and geno-
toxicity in workers exposed to paints during a working week”, 
under the title “The best sampling time in buccal micronu-
cleus cytome assay”. We thank our colleague who made an 
important review concerning the proper assays and sampling 
conditions that allow us to monitor human genotoxicity.
Perhaps the aim of our work was not made clear enough. 
In 2009, we published an article [1] showing that phar-
macists and nurses handling anti-neoplastic drugs for 
a long period of time (meaning 34.75 months) presented 
low DNA breaks and lipid oxidative damages in Monday 
morning samples when compared to Friday afternoon 
samples. This data led us to suggest that the weekend 
rest period could affect the DNA and lipid damage levels, 
which was important to be taken into account while evalu-
ating continuously exposed workers.
That is why, in our article published by “International Jour-
nal of Occupational Medicine and Environmental Health”, 
we aimed to evaluate whether genotoxic damages could 
differ between Monday and Friday samples. It is important 
to mention that, as described in our article, the individuals 
studied had been working with paints for, at least, 0.5 year 
(to 26 years), which characterizes a long time of continuous 
exposure for all of them. Thus, the time sampling was at least 
six months for all the exposed individuals. As we expected, 
a higher DNA damage index (Comet assay) was found in 
Friday samples of the exposed group when compared with 
Monday samples. However, for the micronucleus (MN) 

assay, such result was not found. We think it does not ne-
cessarily represent a false negative result. We suggested 
that the damages detected by the Comet assay could be re-
paired and/or the cells stopped the cell cycle to repair the 
damage, as already related [2]. Although an increase in 
the MN frequency was reported for painters [3–5], Cárdenas -
-Bustamante et al. [6] described no difference in this end 
point for workers exposed to paints. These different results 
could be related, among others factors, to the composition 
of the paints. It is hard to know exactly what compounds are 
present in paints, once manufacturers fail to disclose the 
complete composition of their products. Besides, it should 
be taken into account that low concentrations of some sol-
vents present in paints (toluene, benzene and acetone) were 
unable to induce MN formation [7]. 
We agree that to get robust results in MN (both in lympho-
cytes and exfoliated buccal mucosa cells) 2000 cells should 
be scored in a DNA-specific stain protocol. However, 
there are various works in the literature that used Giemsa 
stain for buccal cells [8,9] and that counted 1000 cells for 
the micronucleus frequency analysis [8–11]. It is impor-
tant to mention that to prevent false results, the cells were 
washed many times with a buffer.
As it was mentioned in the title of Table 3, hippuric acid 
and delta-aminolevulinic acid assays were done in Friday 
samples. We did not evaluate these parameters in Mon-
day samples. The numbers 0.76 vs. 1.63 refer to delta-
aminolevulinic acid values in the control and the exposed 
group, respectively, both sampled on Friday. Maybe, it was 
not made clear enough. As for the character (*) in this 
Table, it is really missing (in 0.52 and 1.63 values). This 
information was contained in our original version of the 

Nofer Institute of Occupational Medicine, Łódź, Poland

http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en


THE BEST SAMPLING TIME IN BUCCAL MICRONUCLEUS CYTOME ASSAY        L E T T E R  T O  E D I T O R

315IJOMEH 2012;25(3)

6.  Cárdenas-Bustamante O, Varona-Uribe M, Patiño-Flo-
rez RI, Groot-Restrepo H, Sicard-Suarez D, Tórrez-Carva-
jal MM, et al. Exposición a solventes orgánicos y efectos geno
tóxicos en trabajadores de fábricas de pinturas de Bogotá. 
Rev Salud Pública 2007;9:275–88.

7.  Zarani F, Papazafiri P, Kappas A. Induction of micronuclei 
in human lymphocytes by organic solvents in vitro. J Environ 
Path Toxicol Oncol 1999;18:21–8.

8.  Bloching M, Hofmann A, Lautenschlager C , Berghaus A, 
Grummt T. Exfoliative cytology of normal buccal mucosa to 
predict the relative risk of cancer in the upper aerodigestive tract 
using the MNassay. Oral. Oncol 2000;36:550–5.

9.  Rajeswari N, Ahuja YR, Malini U, Chandrashekar S, Bala-
krishna N, Rao KV, et al. Risk assessment in first degree 
female relatives of breast cancer patients using the alkaline 
Comet assay. Carcinogenesis 2000;21:557–61.

10.  Vuyyuri SB, Ishaq M, Kuppala D, Grover P, Ahuja YR. 
Evaluation of micronucleus frequencies and DNA dam
age in glass workers exposed to arsenic. Environ Mol Muta-
gen 2006;47:562–70.

11.  Goud KI, Hasan Q, Balakrishna N, Rao KP, Ahuja YR. Ge
notoxicity evaluation of individuals working with photocopying 
machines. Mutat Res 2004;563:151–8.

Carina Cassini1, Caroline Calloni1, Giovana Bortolini1,  
Solange Cristina Garcia2, Marco Aurélio Dornelles3,  

João Antônio Pêgas Henriques1, Bernardo Erdtmann1,  
and Mirian Salvador1,3

1 Universidade de Caxias do Sul, Rio Grande do Sul, Brazil
Laboratório de Estresse Oxidativo e Antioxidantes

Centro de Ciências Agrárias e Biológicas, Instituto de Biotecnologia
1130, Rua Francisco Getúlio Vargas

Caxias do Sul, Rio Grande do Sul, 95070-560 Brasil
(e-mail: msalvado@ucs.br)

2 Universidade Federal do Rio Grande do Sul,  
Rio Grande do Sul, Brazil

Faculdade de Farmácia
3 Universidade de Caxias do Sul, Rio Grande do Sul, Brazil

Centro de Ciências da Saúde

article (as you may see in the legend of the Table), but, 
maybe, it was deleted during the publication process.
In relation to the Nuclear Division Index (NDI), a bio-
marker of the proliferative status of the viable cells, we 
found a difference between the control and the exposed 
group in Friday samples (Table 5). However, no diffe-
rence was noted between Monday or Friday samples of the 
exposed group. Thus, we suggested a possible weak cyto-
static effect of the paints. In addition, although the NDI 
for the control group in Monday samples is below the 
expected value (1.8), we think it does not compromise 
our results. However, more studies devoted to this point 
should be carried out in order to elucidate the data ob-
tained in our work.
In conclusion, we think that our work could help to un-
derstand the complex mechanisms involved in the deter-
mination of the damages effects in workers continuously 
exposed to paints.
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