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Abstract
Aim: Smoking and Hookah is widespread in Western countries and in the United States.
The goal of this study was to compare the genotoxic/mutagenic effects of cigarettes and
hookahs in oral mucosa cells using the micronucleus biomarker to see if there was a difference between the two types of fumes.
Materials and Methods: In the current study, 75 people were chosen at random from
various parts of Duhok, Iraq. They were divided into three groups (25 participants for
each group): a control group, a group of cigarette users only, and a group of narghile users
only. The total number of micronuclei per 1,000 cells per subject was compared under
light microscope.
Results: According to the findings, the groups with the highest frequency of micronucleus
were those who only used hookah (10.2±9), followed by cigarette users (8.3±4) and nonsmoker participant (2.5 ±7). Hookah use was found to be more genotoxic than tobacco
consumption.
Conclusion: Cigarette and Hookah smoking had a significantly greater cytotoxic effect on
buccal mucosa cells than nonsmokers. Increasing the duration of smoking could increase
the frequency of micronucleus.

Copyright © 2022 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

confirms that prevalent smoking rates by Hookah smokers has become one of the most severe risks and unhealthy lifestyles, potentially increasing the risk of genotoxic responses and chronic various types of cancer [3, 4].
Cigarette smoking has been linked to a variety of cancers,
such as mouth, throat, lung, stomach, urinary bladder,
and kidney cancers. It is also suspected of causing a variety of other diseases, including acute myeloid leukemia and
hepatocellular carcinoma. Hookah may increase the risk
of head and neck, esophageal, and lung cancers, as well as
possibly the risk of stomach and bladder cancer, according
to the most recent high-quality studies [5, 6, 7]. The mutagenicity of substances present in tobacco, which number
over 4,000 chemicals and 69 of which have been classified as
carcinogens, determines the cytotoxic effects of cigarettes
and hookah smoking [8]. The genotoxic abnormalities of
exfoliated buccal mucosa in cigarette and Hookah smokers are more than nonsmokers. These genotoxic effects
have been reported to be associated with nucleus abnormalities, Yet there is insufficient evidence on the cytotoxic
effects of cigarette and hookah smoking [9, 10]. The mi-

Introduction
Cigarette and Hookah smoking is a worldwide problem
and widely used in Middle East countries and some parts
of United states. It has gained popularity in recent years
in European countries, particularly following the migration of youth from Middle Eastern countries to European
countries. The reasons for its success are linked to a set
of factors, including the captivating aromas that can be
added to it, greater social acceptability, but also lax policies on its use and a general underestimation of its toxic
effects [1]. “Use spring brackets instead of square brackets.”
The spreading increase of Hookah smoking among the
youth back to the public believe that smoking through
a Hookah filter out the toxic components of tobacco and
making it less harmful on health status than smoking
cigarettes [2]. Many studies have well established that
cigarette smokers are exposed to potentially harmful effects of dangerous chemicals in cigarettes. Another study
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cronucleus assay for exfoliated cells is a popular tool for
estimating DNA damage in humans and the genotoxic of
smaller concentrations of carcinogens in human populations. This assay’s results can be used to provide an advance indication of the possibility of developing long-term
health problems [11]. Due to an increasing rate of cigarette
and hookah smoking consumption among young people in
the Duhok, Iraq, this study aimed to evaluate the harmful
effects of these two types of tobacco smoking on cigarettes
and hookah smokers and compare them with the control
group via the micronucleus assay.

Table 1. Demographic characteristics of participants

Materials and Methods
Ethical statement
The scientific research committee of the college of
medicine/University of Duhok and the Ethics Committee
of the Director of Health (No.68. 22/09/2020) approved
the current study. All participants signed both oral and
written consent forms.

Variable

Controls

Cigarette
smokers

Hookah
smokers

Participants
Age (Mean±St)
Duration of smoking
(Years)
Alcohol consumption
(Person)
No. of Cigarette/Hookah
per day

25
21.1±4
-

25
24.4±9
2.5-6

25
23.6±6
1-4.5

-

-

-

-

16.3

0.8

Table 2. The mean numbers of micronuclei observed in
the three groups

Controls
Cigarette smokers
Hookah smokers

Samples
The present study was performed according to the casecontrol study design. This study comprised 75 individuals
in the age group ranged from 18 to 26 years, and they
were selected randomly at different parts in the Duhok
and Shexan Districts/ Kurdistan region of Iraq.
All participants were classified into three main groups:
Group one consisted of 25 participants who were cigarette
smokers. Group two consisted of 25 hookah smokers and
25 healthy controls who never smoked cigarettes and Waterpipes.
Each individual completed a questionnaire form that included information such as gender, age, medical history,
daily smoking duration, and alcohol consumption habits.
In the hookah smokers group, participants have been selected from the smokers who had never smoked cigarettes
or smoked rarely.

Frequency of MN

Mean numbers of MN

0-4
4-10
3-16

2.5 ±7
8.3±4
10.2±9

Figure 1. Mean number of micronuclei in three study
groups

Buccal micronucleus assay
Exfoliated buccal mucosa cells were softly collected from
each participant’s oral mucosa of cheeks using a soft toothbrush. Participants were asked to rinse their mouths completely with water before collecting buccal cells to remove
any undesired material. Cell samples were taken from the
inner walls of the cheeks on the right and left sides using
a small-headed toothbrush.
The toothbrush was immersed in Phosphate buffer solution in a centrifuge tube. The cell suspension was made
to produce slides after centrifugation. After drying, the
slides were fixed in 80 percent ice-cold methanol, stained
with Giemsa, and examined under a light microscope.
Statistical analysis
All statistics were done, and the average frequencies of
MN cases and controls were evaluate by comparing with
the Student’s t-test. (P0.05) was considered to be statistically significant. To determine the frequency of various
cell types, each participant had 1000 cells scored. Nuclear
anomalies were scored using the criteria proposed by Tolbert et al. [11].
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Results
A total of 75 male and female participants (25 healthy controls, 25 cigarette smokers, and 25 hookah smokers) were
included in the current study. The age of the participants
ranged from 18-26 years with mean “23.1(2.3)” years.
The duration of cigarette smoking ranged from (2.5-6)
years with mean “4.5(8.1)” years while the duration of
hookah smoking ranged from (1-4.5) years with mean
“2.7(1.5)” respectively. The characteristics features of
Table 3. Mean number of Pyknosis, karyorrhexis and
karyolysis in three study groups

Controls
Cigarette smokers
Hookah smokers
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Pyknosis

Karyorrhexis

Karyolysis

0.1±0.8
1.4 ±0.3
1.6 ± 0.5

0.9 ±0.3
2.0 ± 1.1
1.3 ± 0.2

0.2 ±0.1
2.16 ± 0.5
5.78 ± 2.7

Salih, SKM. et all

(a) Micronucleus cell

Original Article

(b) Binucleated cells
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(c) Karyorrhexis

Figure 2. Cytosmears showing exfoliated buccal epithelial cells with Giemsa Stain x1000
the group exposed including age, sex, length of time of
cigarette smoking, and alcohol consumption, were summarized in (Table 1).

more micronuclei than people who have never smoked waterpipes, which is consistent with prior findings in cigarette
smokers [4, 16].

Micronuclei frequency in exfoliated buccal cells varied from
(0-4) in healthy controls, from (4-10) in smokers, and from
(3-16) in hookah smokers. As shown in [Figure1] (Figure 1), the mean micronuclei frequency in healthy controls was (2.5±7), smokers (8.3±4), and hookah smokers
(10.2±9) in 1,000 binucleated cells. Cigarette and Hookah
smokers had a considerably higher frequency of micronuclei (p≤0.05). The mean numbers of micronuclei observed
in the three groups are presented in (Table 2). The mean
number of Pyknosis, karyorrhexis, and karyolysis of three
study groups are summarized in (Table 3) and presented
in (Figure 2).

The current research work showed a significantly higher
frequency of micronuclei, as genotoxic indicators in the
cigarettes and hookah smokers as compared to the control
group (10.2±9, 8.3±4 and 2.5±7 respectively); The findings of the present study are compatible with the previous
studies were done by Sarshar et al., Joshi et al. [15, 16].
Air pollution, agricultural pesticide exposure, and longterm Arsenic occupational exposure have all been associated with increased rates of micronuclei score in mucosal
surface and peripheral blood lymphocytes [17].
Studies show that micronuclei develop as a result of continuous exposure and can disappear if genotoxic agents are
not used any more. Based on this analysis, it is observed
that this biomarker has occurred in all groups tested when
examining results relating to the micronucleus [18, 19].

Discussion
Smoking has already been identified as a significant health
risk for a variety of health issues and different types of
cancer, especially oral cancer. Cigarette smoking, hookah
smoking, and tobacco consumption is one of the leading
causes of oral cancer because they contain several carcinogens that activate in different tissues and cause DNA damages. [12, 13, 14].

Our findings also show that hookah smoking has a significant impact on elevated micronucleus frequencies in youth
(p≤0.05) when compared to cigarette smokers. The genotoxic effects of hookah smoking were found to be more
prevalent in men and alcoholics. There was no considerable relationship between age and micronucleus occurrence
in this study, possibly because all of the samples were almost same age.

In the present study, we evaluated the effects of cigarettes
and hookah smoking on the formation of micronucleus in
exfoliated oral cells using the micronucleus assay, which
is a fast and reliable assay for evaluating mutagen and
carcinogen exposure and detecting human cancer risks because most tumors are of epithelial origin.

The findings suggest that alcohol and cigarettes can provide suitable conditions for the development of micronuclei, as evidenced by the subjects who admitted to using
these substances. However, they also show that alcohol
and cigarettes do not provide the required conditions, as
subjects who did not consume these substances had micronuclei as well.

This study tried to evaluate the contribution of cigarettes
and hookah smoking in raising the micronucleus frequencies in exfoliated buccal mucosal cells of Kurdish people in Duhok city/ Kurdistan region of Iraq who smoked
cigarettes for more than 5 years and hookah for more than
2 years routinely in comparison to control group who do
not smoke cigarettes and Waterpipes.
The number of micronuclei in tobacco chewers and
cigarette smokers was found to be greater than in the general population. According to reports, smokers have 1-2
times the number of micronuclei as non-smokers.The results showed that hookah smokers have nearly 1.5 times
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Our findings show that smoking causes micronucleus incidence and other nuclear anomalies such as nuclear pyknosis, karyolysis, and karyorrhexis in human buccal cells,
and that these results vary based on the extent of smoking
and the number of cigarettes consumed per day. Previous
studies on the cytogenetic effects of smoking on oral cells
have found that these effects may be due to the nicotine
levels of the cigarettes smoked by the participants.
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Conclusion
The current study demonstrated that hookah and tobacco
smoking cause cell instability, resulting in cellular changes
such as the formation of micronuclei in the oral mucosa.
However, other genotoxic agents can also cause it. Despite
being an important indicator of instability, the presence
of these changes does not guarantee that the subject will
develop some disease as cancer.
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