
Israa Hussein Hamzah; Rawaa Abdul-Ameer Abdul-Jabbar; Farha A. Ali Shafi 
Department of Biology, College of Science, Mustansiriyah University/Iraq 

Abstract: 
The present study has been designed to evaluate cytogenetic damage in traffic policemen in Baghdad city, Iraq, by using the Buccal 
Micronucleus Cytome (BMCyt) assay. Buccal cells have been collected from 51 male participant working across different streets in Baghdad, 
with age range of 30-45 years. The control group has included 22 age and sex- matched sample of indoor office workers. Quite opposite to 
expectation, our data have shown no statistically significant differences in the number of micronucleated and karyolytic cells between the 
exposed and the control groups. Moreover, the data have failed to illustrate differences among smokers and non-smokers with respect to 
frequency of micronuclei and karyolytic cells, both within the exposed and the control groups. This lack of significant differences might be 
due to the relatively small size of the sampled group. Further studies with higher number of participants and with the exclusion of smokers 
should be performed in order to detect effects of exposure to high levels of genotoxic and cytotoxic compounds in the air if urban areas. To 
our knowledge, the present study is the first attempt to use the BMCyt assay to explore the association between exposure to outdoor air 
pollution and DNA damage in buccal mucosa cells of traffic policemen in Iraq and it will serve as a base for future studies. 
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INTRODUCTION : 
Outdoor air pollution is increasingly recognized as a serious 
worldwide public health concern and has been reported to cause 
more than three million premature deaths per year. This number is 
expected to increase after the year 2050 as a result of the increase 
in urban populations and number of cars increased(1). 
Outdoor air pollution is a combination of various pollutants 
originating from a numerous of anthropogenic as well as natural 
sources. Numerous environmental chemical compounds have 
been identified in the ambient atmosphere, containing several 
mutagenic and/or carcinogenic agents, such as heterocyclic 
compounds, polycyclic aromatic hydrocarbons (PAHs), aromatic 
amines, and particulate matter containing several heavy metal ions 
such as vanadium and lead (2). 
Epidemiological studies have found a close link between long 
term exposure to outdoor air pollution and incidence of 
cardiovascular disease and lung cancer. In  June 2012 The 
International Agency for Research on Cancer categorized outdoor 
air pollution and particulate matter as carcinogenic to humans 
based on abundant evidence of carcinogenicity in experimental 
animals and  humans(1,3). 
Some occupational group, including bus drivers, garage workers, 
tunnel workers , ferrymen and traffic policemen are exposed to a 
high level of air pollution, since they expend  most of their 
working time outdoors. Therefore, many biomonitoring studies 
have been performed on  these occupational group using different 
biomarkers including DNA adduct and cytogenetic 
alteration(4,5,6). Over the past decade most research in 
epidemiological studies has emphasized the use of the  Buccal 
Micronucleus Cytome (BMCyt ) assay to evaluate chromosomal 
damage of human population exposed to genotoxic and cytotoxic 
compounds. BMCyt assay has been also performed in many 
occupational studies since buccal cells were reported to come in 
direct contact with many genotoxic and cytotoxic compounds via 
inhalation and gestation. Additionally, the assay offers a simple 
and fast non-invasive system that allows detecting other nuclear 
alterations such as nuclear buds (NBs) that result from gene 
amplification, binuclear cells (BNs) caused by disorders in the 
mitotic cycle, and other anomalies denoting cytotoxic effects such 
as karyorrhexis and karyolysis(KL) (7,8,9). Baghdad is located at 
the course of Tigris river in the mid-east of Iraq with 
approximately 8 million inhabitants according to 2014 
estimation(10). The city is subject to emissions generated by 
exhausts from huge numbers of vehicles as well as electric 
generators of different sizes and uses that have been distributed all 
around the city due to substantial loss of electricity after the war 
of 2003. Hence the present study aimed  to evaluate the 
cytogenetic damage in traffic policemen in Baghdad city by using 
the Buccal Micronucleus Cytome (BMCyt ) assay .  

SUBJECTS, MATERIALS AND METHODS 

Buccal cells have been collected from 51 male participant 
working across different streets in Baghdad, with age range of 30-
45 years. The control group has included 22 age and sex- matched 
sample of indoor office workers. All samples of buccal mucosa 
cells were collected during winter 2017. All participants were 
informed about the objectives of the study and signed an informed 
consent form. Prior to sample collection, information about age, 
tobacco consumption, and chronic medical therapy were obtained. 
Prior to cell collection, participants were asked to rinse their 
mouths with water. Exfoliated buccal mucosa cells were  
collected from each subject by gentle scraping of inner lining of  
left and right cheeks  using soft toothbrush. Cells were smeared on 
clean slide and allowed to dry , fixed in  ethanol(80%) for forty 
eight hours and then stained with  Giemsa stain. The analyses of 
micronucleated cell and nuclear anomalies were done under a 
total magnification of X1000 using light microscope  .By 
following the criteria developed by Tolbert et al.[ 11,12], a total 
of 1000 non- fragmented staining cells were counted per subject 
in order to determine the frequency of micronucleatedand 
karyolytic cells per 1000 cells. 

Statistical Analysis: 
The collected  data were organized and tabulated t- test was used 
to compare the mean values of micronuclei and karyolysis cells 
between the exposed and non-exposed groups (control) using the 
Statistical Analysis System- SAS  program(13). 

RESULTS 
The results of the current study show that most individuals of the 
studied sample express different numbers of micronuclei, which 
appear as a round chromatin mass located in the cytoplasm in 
vicinity to the nucleus in figure 1. 
It can be seen from the data in Table (1) that the mean count of 
micronucleated cells in traffic policemen was (12.05 ± 0.63). This  
was slightly greater than the mean count of micronucleated cells 
calculated in the control group (10.23± 0.84). However the 
observed  difference was statistically not significant (P>0.05). In 
contrary, the control group showed a slightly higher mean count 
of karyolytic cells (13.18 ± 1.15) when compared to the exposed 
group(12.41 ± 0.74)and the difference was statistically non-
significant (P>0.05). 
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Figure 1: Buccal epithelial cell with two micronuclei (100x) 

 
 
Table (1) :Mean of micronucleated and Karyolytic cells in buccal cells 

per 1000 cells of exposed  (n = 51) and non-exposed  (n = 22) 
individuals. 

Group 
No. of 

Participan
ts 

Mean ± SE 
Karyolytic 

cells 
Micronucleated 

cells 
Exposed group (traffic 
policemen) 51 12.41 ± 0.74 12.05 ± 0.63 

Control ( nonexposed ) 22 13.18 ± 1.15 10.23 ± 0.84 
 

Table (2):  Mean of micronucleated and Karyolytic cells in buccal 
cells per 1000 cells of  the studied sample according to smoking habits. 

Group 
Mean ± SE 

Karyolytic  
cells 

Micronucleated 
cells 

Exposed group 
(traffic 
policemen) 

Smoking      
(33) 13.16 ± 0.77 12.16 ± 0.67 

No smoking  
(18) 11.90 ± 1.02 10.57 ± 0.79 

Control 

Smoking      
(10) 13.04 ± 0.80 12.22 ± 0.71 

No smoking 
(12) 11.78 ± 0.95 10.61 ± 0.82 

 
The distribution of the studied sample according to smoking 
habits is given in the table (2). Questionnaire findings showed that 
33 traffic policemen and 10 controls reporting smokers at the time 
of the study. Their mean ±SE values of micronucleated cells were 
12.16 ± 0.67, 12.22 ± 0.71, whereas the values of karyolytic cells 
were 13.16 ± 0.77and 13.04 ± 0.80, respectively. There were no 
significant differences between smokers and nonsmokers in both 
groups (P> 0.05). 
 

DISCUSSION 
The present study was designed to determine the effect of 
exposure to genotoxic compounds in urban air by using Buccal 
Micronucleus Cytome (BMCyt ) assay. Micronucleus (MN) is a 
round chromatin mass presents in the cytoplasm nearby the 
nucleus. It arises in a daughter cell whenever an entire 
chromosome or a chromosomal fragment fails to be involved in 
cell division, as shown in figure 1. Micronucleus provides 
measures of blastogenic and aneuploidy events(7,8). 
 On the contrary to the expectation our data did not show any 
significant difference in micronucleated and Karyolytic cells in 
the exposed group. There are several possible explanations of this 
result.  
Our study included relatively small number of participants which 
was a mixed sample of smokers and non-smokers, which might 
made it difficult to detect any effect of exposure to genotoxic 
compounds in ambient air. Another possible explanation is that 
using DNA nonspecific stains such as Giemsa has an effect on the 

detection of micronucleated cells and other nuclear anomalies in 
buccal epithelial cells in a way that might lead to overestimation 
of micronuclei(14). 
Moreover, the present study failed to illustrate statistically 
significant differences among smokers and non-smokers with 
respect to micronuclei frequency and karyolytic cells, both in the 
exposed groups and in the non-exposed groups. This finding 
supports the findings of Nersesyan et al.(14) who suggested that 
tobacco smoke does not increase micronuclei frequency in buccal 
mucosa cells . Previous results obtained by Celik et al. (15) and 
Diler and Celik (16) confirm our observation that tobacco smoke 
lack any significant effects on the frequency of other cytogenetic 
damage including karyolytic cells  in buccal cells of smokers.  
Although the results of the current study differ from some 
published studies carried out in Turkey(17) , Philippines and 
China (18,19) where researchers found higher MNi frequencies in 
traffic policemen compared with unexposed controls, they are 
consistent with Jara-Ettinger(20) who did not find significant  
differences in  the frequency of micronucleated cells nor the other 
nuclear abnormalities between Mexican welders who are 
occupationally exposed to welding-fumes and control. 
One study that has been conducted in Erbil city (north of Iraq) 
using chromosomal aberration assay in peripheral blood 
lymphocytes in this study reported a significant increase in the 
chromosomal aberrations in lymphocytes of traffic policemen 
(21). In reviewing the literature no data for the Baghdad 
population was found. This is the first time that Buccal 
Micronucleus Cytome (BMCyt )assay is being used to explore the 
association between exposure to outdoor air pollution and DNA 
damage in buccal mucosa cells of traffic policemen. Our study 
will serve as a baseline for future studies. 
According to Holland et al. (7) and Bolognesi et al. (22) our 
results are higher than baseline range of 0.05-1.70 micronuclei 
·1000-1 cells. Taken into consideration that all individuals 
recruited to our study live in Baghdad city, the data reported here 
appear to support the assumption that all participants  are exposed 
to high level of pollution pressure stemming from the high density 
of traffic and housing(23). 
 

CONCLUSIONS 
In our study the  lack of significant differences in the number of 
micronucleated and karyolytic cells between the exposed and the 
control groups,  revealed that all participants were exposed to 
same genotoxic agents act with same intensity, and produce a 
similar cell abnormality. In conclusion, further research studies 
need to be conducted, including a high number of traffic 
policemen with the exclusion of smokers, enabling the detection 
of the effect of exposure to high level of  genotoxic and cytotoxic 
compounds in the air of urban areas.     
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