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Dear Editor

I read the recent paper of da Farhadi et al., (2018)  
published in Asian Pacific Journal of Cancer Prevention 
entitled “Micronucleus assay of buccal mucosa cells in 
hairdressers: the importance of occupational exposure” 
with much interest. In this article, the authors were able 
to detect high frequencies of micronuclei in hairdressers 
when compared to matched controls.  However, this 
study has some questions that must be clarified for better 
understanding the paper. 

First, it is important to mention that Papanicolaou 
technique is not suitable when evaluating the micronucleus 
assay in buccal mucosa cells since it is not specific for 
nucleic acids. Feulgen-Fast Green method has been 
considered as the best way for this purpose (Bonassi 
et al., 2011). Considering the lack of DNA specificity 
when staining Papanicolaou technique, high micronuclei 
frequencies will be detected due to the identification of cell 
structures rather than micronucleus, such as keratohyalin 
granules or bacteria (Bonassi et al., 2011). This may 
explain the high number of micronucleus presented in 
Table 1 (mean of 16 micronucleated cells in hairdressers 
and 8 micronucleated cells in the control group). Following 
the rationale, Figure 1 illustrates some cellular structures 
that are not categorized as micronucleus. To date, there are 
some established criteria for identifying the micronucleus, 
as follows: intact main nucleus and cytoplasm; shape 
round or oval; separated from the main nucleus; diameter 
between 1/3 to 1/6 of the main nucleus; same staining and 
texture as that found in the main nucleus; and the same 
focal plane from the main nucleus (Bolognesi et al., 2013).

Another question refers to the total number of cell 
evaluated. It has been established by the Micronucleus 
Assay Guidelines, that at least 2,000 cells per volunteer 
must be performed when evaluating the micronucleus 
assay in buccal mucosa cells (Torres-Bugarin et al. 2014). 
In this study, a total of 500 cells were evaluated for each 
sample. Moreover, the authors compare the incidence of 
micronucleus and working time in Table 2. Although no 
significant statistically differences were noticed (p=0.14), 
the authors state that “in this study appears to indicate 
that more working time has moderative effects on MN 
frequency according to Cohen interpretation system”. 
This needs further clarification.

Finally, Tolbert et al., (1992) included some 
metanuclear changes indicative of cytotoxicity when 
analyzing micronucleus assay in buccal mucosa cells, 
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such as pyknosis, karyolysis and karyorrhexis. The 
approach is very important because cytotoxicity is a 
confounding factor for mutagenesis (Vasquez, 2010). For 
example, if cytotoxicity is increased the micronucleus 
frequency decreased automatically. Therefore, it would 
be interesting to know if and to what extent, hairdressers 
present cytotoxicity increased. Such information is very 
important for understanding the incidence of micronucleus 
in buccal mucosa cells, as well as to identify if the levels of 
exposure are able to induce cellular death. By comparison, 
a study published by our research group has demonstrated 
that oral mucosa cells from hairdressers presented high 
frequencies of karrhyorexis, pyknosis and karyolysis 
(Carlin et al., 2013).

I hope that such comments are useful for better 
understanding the paper investigating cytogenetic damage 
on oral mucosa cells from hairdressers. 
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