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Dear Editor,
I was very pleased to find that the article”
Micronucleus Assay of Buccal Mucosa Cells in
Waterpipe (Hookah) Smokers: A Cytologic Study “(1)
has attracted the attention of some readers and has created
a few points for them. In my opinion, these points are
good bases to overcome some concerns regarding
micronucleus assay.
Regarding the first question, keratohyalin granules are
round spots, irregular spherical globules associated with
tonofibrils that dispersed in intermediate layer of stratified
squamous epithelium. Feulgen which is a DNA-specific
stain, has shown that the DNA was not a constituent
element of keratohyalin granules. Actually, keratohyalin
granules are allied to the stratum granulosum in orthokeratinization process and keratin formation (2,3). Due to
the histopathologic nature and appearance, failing to
distinguish keratohyalin granules from micronucleus by a

calibrated person is an unjustifiable and frustrating
mistake especially in Feulgen stained slides. Careful
attention to the Figure used in the article of interest (1)
shows the micronuclei have the same characteristic
mentioned as inclusion criteria in Material and Methods.
Micronuclei are smaller than nucleus and are in a short
distance from it. A decade of experiences in study of
micronuclei and reported findings have shown the
reviewers are interested in saturated chromatic images.
For this reason, a yellow filter was used for imaging the
slides. Note the background of the image, it is brighter
yellow than usual. In terms of experience, I always
capture an unfiltered image of the samples at the same
position as filtered images, so I will share it in this text. In
this unfiltered image (Figure 1), the color of the
micronuclei is the same as the nucleus. The green-blue
color of the cytoplasm is clearly visible. Figure 1
obviously shows the sample was stained with Feulgen.

Fig. 1. Micronuclei in buccal mucosa smear of waterpipe smoker (× 1000, Feulgen staining)
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The second question was addressed investigation of
total number of the cells. Our reference to conduct the
study was the study conducted by El-Setouhy, et al.
(2008) (4). Based on it, a total of 1000 cells were
evaluated. Counted cells were varied from 500 (5), 1000
(6), 2000 (7) and even to 3000 (8) cells per subject in
different studies. Calculating the 4000 cells per subject to
overcome the confidence interval in micronucleus assay
has been recommended in a review study (9). So far, no
clinical study has compared the difference between
scoring of 1000 cells Vs >2000 cells in the results of
micronucleus assay. Whatever the case may be, in any
count of buccal mucosa cells, number of micronucleus
was higher in people who were exposed to chemicals.
Consequently, based on available studies, it is difficult to
judge whether the count of > 2000 cells would be
preferred to 1000 cells. Thomas et al. in 2009 (10)
established a protocol on micronucleus assay
performance, but it seems that does not run globally. A
review of the literature shows most researchers still test
1000 buccal mucosal cells to detect the quantitative
changes of micronuclei. Basically, the micronucleus
assay requires a validated protocol which comprises
different aspects of background information such as
demographic variables and inclusion /exclusion criteria
that is followed by all researchers.
The third question addressed the data presentation.
The mean number of micronuclei in buccal mucosa of
non-smokers were 1.68±0.35 (1). Based on Ceppi et al. in
2010 (9) and Bonassi et al. in 2011(11), frequency of
micronuclei in healthy individuals were 0.70–1.72 and
0.3–1.7%, respectively.
Accordingly, the average of 1.68 is in the range of
previous studies. It should be emphasized that the number
of micronuclei in buccal mucosa depends on some factors
such as personal lifestyle and history of exposure to
chemicals (11). Basically, it is more scientific to compare
the micronucleus count in buccal mucosa in healthy and
subject individuals in a same community.
I also agree with the authors that the arrangement of
comments by researchers who work in the field of
micronucleus assay can resolve the discrepancies in the
method of work and help to improve a standard method.
Biomonitoring of buccal mucosa cells is a noninvasive,
and useful method to detect the genotoxic and cytotoxic
effects. A standard protocol can make this known method
as an efficient screening method.
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