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Abstract

Genetic instability can cause severe health consequences. There are plenty 
of pathologies, environmental factors and life style that it can provoke them. 
Detecting in a timely manner the vulnerable population to genotoxic effects 
should be an objective of the genetic toxicology. In this manner, the frequent 
evaluation of the human buccal Micronucleated Cells (MNC) it can offer the 
opportunity to measure the genetic instability with the prerogative to be a non-
painful methodology, simple and relatively inexpensive. Thus, this article focus 
on demonstrate how this biomarker effect can be helpful in the determination of 
genotoxic vulnerability.
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Genomic Instability: Health-Disease
The genome stability is fundamental for the cellular homeostasis 

and the human health, however during everyday life all people are 
exposed to a endless genotoxic agents both endogenous and exogenous 
which frequently altered the genomic homeostasis. Regularly, the 
damage caused by genotoxics are silence and pass unnoticed; it can 
be more evident in diseases characterize by progressive deterioration 
of specific tissues, cancer susceptibility, chromosome rearrangement 
and hypersensibility to genotoxic agents. It will have to take in 
count that a genotoxic agent can affect any individual by different 
manners (genetic instability, mutagenics, tratogenics or carcinogen), 
depending of genetics factor, environment or life style. That is why 
it is beneficial to have techniques or basic biomarkers and relatively 
inexpensive that could allow us to identify the most vulnerable 
population efficiently. 

Thus, the identification of genetics changes that cause diseases, 
including the chromosome instability, are important for diagnostic 
criteria that contribute to the better understanding of a disease etiology 
and treatment management. The genetics changes can appear in the 
early stages of the disease, even earlier than the clinical manifestations, 
and they can be biomarkers for the prognosis [1]. This is relevant 
because surprisingly there are an endless diseases characterize by high 
chromosome damage, this doesn’t only occur to characterized disease 
or defined like Genomic Instability Syndrome ([2], Spinocerebellar 
Ataxia Type 2 [3]) or cancer, which is also identified as one of it 
characteristics [4]; [5,6], it also occur in autoimmune diseases [7,8], 
such like neurodegenerative diseases [9,10,11] (Parkinson’s disease, 
Alzheimer’s Disease), [11], cardiovascular diseases, eating disorders 
[5,6], [12,13,14,15], Hunter type mucopoliscarids [16], Polycystic 
Ovarian Syndrome [17], among many others. By the other hand, the 
recognition of the genotoxic risk implicated in work activities, media 
environment or life stlye [18,19] like it occur in dentist and dental 
technicians [20], or by exposition to pesticides [21], hydrocarbons 
[22], heavy metals [23] or anesthetics gases [24].
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Micronucleus and Nuclear Abnormalities: 
Instability Biomarkers

The used methods in risk or protection evaluation in genotoxics 
effects are usually more expensive, complicated and invasive. A 
worldwide accepted biomarker and highly trustable for the detection 
and quantification of the genome instability, is the Micronucleus 
(MN) frequency that can be observe in cells that has complete cellular 
division. By it versatility to the application of different organism, 
tissues and models, it offered a wide clear opportunity and precise 
surveillance of genetic damage in population with high risk, reasons 
why the number of publications with relationship with MN test has 
increased exponentially in recent years.

The MNC quantification in buccal mucosa has the benefits that 
this tissue present a limited capacity of DNA reparation and therefore 
may reflect with a better precision the genomic instability, maybe 
that’s why most tumors are epithelial origin [1]. Also, collect and 
process these cells is a minimal invasive procedure and well accepted 
by the participants. It is fast, basic and relatively inexpensive, it 
does not require cell culture nor specialize installations an in a 
short time can give results [19,25,26,27]. By the other hand, at the 
time of working with this tissue, it is also useful to quantified other 
Nuclear Abnormalities (NA) besides the MNC, like lobulated nucleus 
[(LN) that reflect DNA damage]; Binucleated Cells (BNC) which 
originate by cytokinesis damage and Condensate Chromatin (CC), 
Karyorrhexis (KR) and Karyolysis (KL), which are cell death markers. 
In recent years, this technique is profusely use because it reliabilityin 
genotoxic damage, genomic instability in humans, it simplicity and 
inexpensive cost [28], [19,25,26,27].

Thus, the MN are the effect biomarkers more used that forms in 
the metaphase-anaphase transition on mitosis that can be complete 
lagging chromosomes due to mitotic spindle damage (aneuploidy 
effect) or chromosome fragments without centromere (clastogenic 
damage). In both cases, they are fragments or complete chromosome 
that fail to incorporate to the daughter cell nucleus [29] that may 
differentiate with others by the zise of the MN [30] or by the presence 
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or absence of centromere or kinetochore [31]. This events can occurs 
spontaneously, but in the presence of various endogenic agents 
[32]; [33]; [34] or [35]; [8,32,18] will increase, transforming the MN 
in markers for mutagenic agent effect, genotoxic or teratogenic, 
principally in micronucleogenics [36]. 

Who’s Vulnerable to Genotoxic Damage?
Even thought multiple causes variability exist in the frequency 

of MNC and NA like genetic, metabolic, environmental, life style 
factor and even methodological like data recollection, the recollection 

methods and sample processing, number and cell analyzed criteria 
are effective biomarkers for detecting vulnerable population with 
genotoxic damage.

When studying the genotoxic effects of some agent in the case 
of MNC and NA, the most common is to obtain the descriptive 
statics of a central trend measure (media, median) and another one 
of dispersion (standard deviation, variation coefficient and quartile), 
that express the biomarker variability. If in a studied population there 
are cases whose number of MNC or NA rise above the central line 
tendency, even more than the dispersion that it consider normal, it 

Figure 1: Frequencies of micronucleated cells and nuclear abnormalities in farmers and  unexposed women (a) and children (b). F = farmers; U =Unexposed; MNc 
= Micronucleated cells; LN = Cells with lobulated nucleus; BN = Binucleated cells; KR = Karyorrhexis; CC = Cells with condensed chromatin; PN = Pyknotic cells; 
and KL = Karyolysis. *p < 0.05. [21].

Figure 2: Frequencies of micronucleated cells and nuclear abnormalities in Mexican with risk for cervicouterin cancer. MNc = Micronucleated cells; LN = Cells 
with lobulated nucleus; BN = Binucleated cells; KR = Karyorrhexis; CC = Cells with condensed chromatin; PN = Pyknotic cells; and KL = Karyolysis. *p < 0.05 . [6].

Figure 3: Dispersion of micronucleated cells and nuclear abnormalities in dental surgeons and controls (D: Dental surgeon; C: Control; MNC: Micronucleated cells; 
NL: Lobulated nucleus; D-DNA: DNA damage (MNC +LN), BNC: Binucleated cells (damage to cytokinesis); PN: Pyknotic nucleus; CC: Condensed chromatin; KR: 
Karyorrhexis; KL: Karyolysisand; CD: Cell death (CC+KR+KL); *p<0.05) [20].
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will be precisely these cases that can be identified as people with high 
vulnerability to genotoxic damage, they are the ones with the greatest 
genetic instability in the studied population.

Often when obtaining the descriptive measures and applying the 
statistical tests, no significant differences are detected between the 
groups under study, but how can we ignore those individuals who 
score above the average? Can it be interpreted that they did not suffer 
damage because the study says that there’s no significant effect ?, or 
although this damage exists although it is unknown, what to attribute 
it to?.

In the case of genomic instability, as it is unknown precisely the 
effects that may trigger in the future, although in any way they will be 
negative effects on health, identifying individuals whose biomarkers 
exceed the average as seen in Figures 1a, 1b, 2 and 3, in which they 
draw attention that the highest values at MNC or NA (inside red 
circle) are located in the study or exposed groups, but it is clear that 
each point represents a highly vulnerable person at genotoxic risk 
(Figure 4) and it is at this point that the heath provider should offer 
preventive measures such as antioxidant consumption, identify risk 
factors and implement protection measures or public policies aiming 
a environmental sanitation, all in order to avoid rapid deterioration 
of health..
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