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Abstract

The most often utilized restorative material is dental amalgam. It has existed for more than 150 years.
Dental amalgam is an amalgam of silver and mercury. Silver, tin, copper, and occasionally zinc are the
main ingredients of the fine powder that constitutes the silver alloy. Dental amalgam is produced as a
consequence of a chemical process involving silver alloy and mercury. When alloy and mercury
interact, an amalgamation reaction takes place. The mercury in amalgam is chemically bonded to the
other metals, making it stable and safe for use in dental applications even though some types of
mercury are hazardous. In the current investigation, 50 samples were taken from participants who had
dental fillings, and 50 samples were taken from those who did not. According to the study's findings,
there are a total of 25.6 + 3.40 mean micronuclei in the control group and 78.8 £ 7.08 mean
micronuclei in the sick group. These results suggest that epithelial cell genetic damage may be
estimated using the micronucleus test.
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Introduction

A chemical or agent that damages DNA or chromosomes is referred to as a genotoxin. This
kind of harm to the germ cell results in germline mutations. A somatic mutation results from
DNA damage in a somatic cell, and it may convert into cancer [, A metal alloy combined
with 50% elemental mercury is used to make dental amalgam, a type of filling for teeth e.g.
silver, tin, copper, etc. It has been employed as a dental filling material for millennia to repair
the surfaces of teeth and fill cavities brought on by tooth decay. Since it lacks tooth color, it
cannot connect to the remaining tooth tissues. In several EU Member States, it is still often
used for specific types of restorations because to its mechanical qualities, including strength,
integrity, longevity, and appropriateness for big cavities. Dental amalgam has been utilized
to heal back teeth for the past 150 years. In order to reconstruct posterior teeth, resin
composite material has been introduced due to worries about the safety of dental amalgam
and its mercury concentration [2. Mercury is a poisonous metal that puts the environment and
human health at serious danger. The main source of human mercury exposure is seafood
intake. It is a very dangerous neurotoxin that affects prenatal and early childhood
development and permanently damages the brain and kidneys in adults. It is bioaccumulative
and is transported across borders via transboundary air pollution. The atmosphere's mercury
condenses on land and in bodies of water 1. Continuous mercury vapor emission from dental
amalgam restorative materials is worsened by biting, eating, brushing, and drinking hot
drinks. Traces of mercury vapor are created when old amalgam fillings are removed from
teeth using an air-rotor, but not if sufficient water cooling and aspiration are utilized @, This
use will prolong the detrimental consequences of dental amalgam's current use on the
environment and human health. Given that complete replacement technology currently exists
and is developing, this expansion may not be necessary. In some medical circumstances,
dental amalgam may still be necessary if mercury-free alternatives cannot be used Bl A
different name for amalgam fillings is dental amalgam or silver fillings. Dental amalgam is a
compound made of silver, copper, tin, and mercury (43-54%). These fillings release mercury
vapor. The effects of mercury in amalgam fillings on health remain a contentious issue.
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Dental amalgam has been used to repair damaged tooth
surfaces and fill cavities brought on by tooth disease for
antiquity ™. In dental fillings, single or mixed metals,
polymers, glass, or other materials are used to repair or
restore teeth. One of the most typical uses of fillings is to fill
a cavity in a tooth that has had a decayed area removed by
your dentist. Furthermore, fillings can be utilized to restore
teeth that have been damaged by abuse (such as nail-biting
or grinding) as well as cracked or fractured teeth [,

Dental amalgam contains the elements silver, zinc, copper,
and tin, all of which are toxic in high doses. Depending on
the metal, health issues such skin irritability, nausea,
vomiting, and diarrhea may appear. In addition to being
used regularly in industry and medicine, silver may also be
found in food. Copper is a necessary element that, at
extremely high levels, can cause local irritations and the
deposition of silver in tissues, but no additional unfavorable
effects are known. Micronutrient copper is crucial. Anemia,
for example, can result from copper deficiency, but it can
also result from excessive exposure, which can harm the
immune system, the liver, the kidneys, and other organs [,
Nowadays, cytogenetics and environmental mutagenesis
give us a wide range of techniques to investigate the
connection between chemical exposure and population
impacts. Nowadays, it is believed that the exfoliated buccal
epithelial cells represent a valid cell type for Micronuclei
(MNs) examination. The dose of buccal MNs in exfoliating
oral mucosal epithelial cells is frequently employed in
biomonitoring investigations to evaluate human exposure to
genotoxic chemicals. One of the cytogenetic tests most often
used in pre-screening and follow-up procedures for
precancerous lesions in genetics is the micronucleus test [,

Materials and Methods

Study design: Buccal cells as well as blood samples were
collected at the same time for each person. This is study
comprised 90 patients of the students of the College of
Science of Tikrit University who had their teeth filled and
80 sample taking from healthy.

Sampling collection: Samples were collected from 1
January to 12 February 2021, For the MN assay, individuals
were asked to rinse their mouths thoroughly for 2 min with
tap water. The exfoliated buccal cells for micronuclei (MNi)
analysis were collected from one or both cheeks in the
control group, and the patients. A peripheral blood sample
(10 ml) was collected from the antecubital vein, labelled and
stored the serum at 4 °C protected from light until processed
in the laboratory.

Concentration (mg/L)
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Micronucleus test in Buccal cells: Oral exfoliative
cytology is particularly valuable for mass screening purpose.
It has been shown to have a sensitivity of 94%, specificity of
100%, and an accuracy of 95%.Examining the micronucleus
in exfoliated oral cells According to the procedure used by
Gopal and Padma (2018) 81, the test was conducted as
follows: After washing their mouths with water, participants
were instructed to scrape cells off the cheek lining using a
sterile wooden spatula and press them onto a fresh
microscope slide. It was repaired with methyl alcohol after
being air dried. Giemsa was used to colour it after being
stained by May-Grunwald. In each example, the frequency
of micronuclei was scored as 2000 cells per capita were
counted in order to calculate the frequency of micronuclei
(MN).

Atomic Absorption Spectrometry: Both instruments were
purchased from Agilent Technologies (Santa Clara, CA,
USA), and were either a 240 FS AA Agilent Technologies
flame atomic absorption spectrometer with deuterium lamp
background correction or a 280Z Agilent Technologies
atomic absorption spectrometer with electrothermal
atomization and Zeeman background correction. Copper and
silver were found. The procedure involved employing
microwave mineralization to create actual samples for
measurement [,

Results

Measurement of silver and copper: As the copper
concentration in patients (1.60+20.32) compared to the
healthy control group with values (0.45+4.32), While the
concentration of silver was (181.8+45.5) compared to the
healthy control group with values (0.54+4.7). With multiple
health hazards attached to it, Metal poisoning is now
recognized as a significant risk. These metals have toxic
effects that harm the human body and its normal functioning
even if they serve no biological purpose. As seen in the table
and figure, they can occasionally operate as a fictitious
component of the body and can even interfere with
metabolic functions, raising both copper and silver levels in
patients.

Table 1: Effect of metals on patients

Study groups
Metals Patients Control
Copper 1.60+20.32 0.45%4.32
Silver 181.8+45.5 0.54+4.7

| !
S.00

Concentration (mg/L)

Fig 1: Silver and copper levels in patients under study
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Micronucleus test in Buccal cells: Micronuclei (MN) are
associated with a number of mutagenetic stressors in
mammalian cells. MN is easily recognized in exfoliated
epithelial cells and is created as a result of chromosomal
damage. acentric chromosomal segments that are not
integrated into the daughter nucleus during mitosis give rise
to MN, which are chromatin particles. In this study, mni—
which refers to the impact of the minerals in dental
amalgam—appeared, and we saw a rise in the variety of mni
(Table 2).
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Table 2: Anomalies of mni

Study groups
Anomalies Control Patients
Total mni 25.6 £3.40 78.8+7.08
Bi-Nucleated 1.317 +3.800 | 1.838 + 7.600
Condensed chromatin | 1.838 + 8.400 | 3.268 + 15.300
Broken egg 2.300 £0.949 | 11.400 + 4.742
Karyolysis 9.300 £2.163 | 25.700 + 3.368
Micronucleus 1.800 +1.135 | 19.400 + 4.351

|
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Fig 2: Cellular aspects of DNA damaged in the exfoliated Oral epithelial cells (A) Micronucleus, (B) Binucleated, (C) Karyolysis cell.

Discussion

The most well-liked and reliable dental filling material for
more than 150 years has been amalgam, a mineral amalgam.
It is usually referred to as silver amalgam and is composed
of a combination of metals including silver, mercury, tin,
copper, and trace quantities of zinc [, Both business and
medicine make extensive use of silver. Anemia may be
brought on by a copper shortage since copper is an
important micronutrient, but it can also be caused by
excessive copper exposure, which can harm the immune
system, the liver, the kidneys, and the kidneys. In this study
observed that Silver and copper levels were substantially
higher in dental filling patients than in healthy controls.
Micronuclei on oral epithelial cells are analyzed to find
indicators of early biological impacts [, Examining
epithelial cell micronuclei is a scientific method for
detecting DNA damage and evidence of cell death in the
oral epithelium 2, Micronuclei (MNs) are secondary nuclei
that are smaller than the cell's primary nucleus and are made
up of fragments or entire chromosomes that are lost during
cell division (anaphase). Anaphasic bridge abnormalities,
chromatide-type or chromosomal breakage, spindle
dysfunctions, chromosome-division-related organelles (such
as the kinetochore), and apoptosis Endothelium are the
major causes of these tiny nuclei 1. The initial line of
defense against ingesting or inhalation is epithelial cells,
which can also metabolize carcinogens close to reactive

products [3. The potential for cellular degeneration or
breakdown in the form of condensed chromatin, pyknotic,
loss of nuclear components, and karyolysis, or (ghost)
karyolysis 13, Rarely, cells may create a nuclear bud or
broken egg, have two nuclei in the same cytoplasm, or form
tiny nuclei next to other nuclei in the same cytoplasm.
Various cell death and DNA damage indicators, including as
apoptosis and karyolysis, may be seen in epithelial cells and
utilized to measure the effects of cell inhibition and genetic
toxicity 4. It's unclear exactly how damaging influences on
human DNA will affect us. Mining chemicals may have
synergistic, cumulative, and increasing actions that harm
DNA or may even have the opposite effect. There are
several findings that link genotoxicity indicators such
chromosomal aberrations (CA), sister chromatid exchange
(SCE), micronucleus (MN) production, and oxidative/DNA
damage to exposure to extracted minerals and the mining
workplace environment [,

Conclusion

A phase-out of dental amalgam should be accompanied by
ongoing efforts to stop tooth decay. One of the main
strategies emphasized in the National Action Plans is
prevention, which is generally seen to be successful in
lowering the prevalence of both mercury-free and dental
amalgam fillings.
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