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ABSTRACT

For people working in dental prosthesis laboratories (DPL), metal alloys and methylmethacrylate-based monomers
and polymers used in the laboratory can pose occupational risks. These risks can cause occupational health
problems and toxic effects on human health. This study purposes of researching the effects of occupational
exposure because of dental prosthesis manufacturing operations on variable number tandem repeat (VNTR)
polymorphisms in IL-1Ra and IL-4 genes. 29 DPL workers, the experimental group, were given a questionnaire,
including the symptoms that might arise due to occupational exposure, and their responses were compared with
30 participants as a control group. Genotype distributions and allele frequencies for IL-1Ra intron 2 (rs2234663)
and IL-4 intron 3 (rs79071878) VNTR polymorphisms were analyzed using the PCR technique. Both IL-1Ra
intron 2 and IL-4 intron 3 polymorphisms identified from the experimental and control groups were not statistically
significantly different (p >.05). However, runny nose, burning throat, dyspnea and dryness and rash on the skin
were significantly different when DPL workers were compared with the control group according to logistic
regression analysis (p <.05). No statistical difference was found in other phenotypic characters. However, due to
the limited sample size, our results need to be confirmed in large-scale studies.

Keywords: Dental laboratory technicians, Interleukin-1 receptor antagonist, Interleukin-4, Occupational health
and safety, Polymorphism.
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Dis protez laboratuvarlarinda (DPL) c¢alisan Kisiler i¢in laboratuvarda kullanilan metal alagimlar1 ve
metilmetakrilat bazli monomerler ve polimerler mesleki risk olusturabilmektedir. Bu riskler meslege bagl: saglik
problemlerine ve insan sagliginda toksik etkilere sebep olabilir. Bu ¢alismanin amact dental protez iretim
operasyonlarina bagli mesleki maruziyetin IL-1Ra ve IL-4 genlerindeki degisken numarali tandem tekrar (VNTR)
polimorfizmleri tizerindeki etkilerini aragtirmaktir. 29 DPL ¢alisan1 deney grubu; 30 kontrol grubu ile
karsilagtirilarak mesleki maruziyetlerine bagli ortaya ¢ikacak semptomlari da igine alan anket formlari
uygulanmistir. IL-1Ra intron 2 (rs2234663) ve IL-4 intron 3 (rs79071878) VNTR polimorfizmleri igin genotip
dagilimlar ve allel frekanslar1 PCR teknigi kullanilarak analiz edilmistir. Deney grubu ve kontrol grubundan
belirlenen hem IL-1Ra intron 2 hem de IL-4 intron 3 polimorfizmleri istatistiksel olarak anlamli bulunmamistir (p
>.05). Ancak DPL ¢alisanlar1 lojistik regresyon analizine gore kontrol grubu ile karsilastirildiginda burun akintist,
bogaz yanmasi, nefes darlig1 ve ciltte kuruluk ve kizariklik gibi alanlarda anlamli farkliliklar bulundu (p <.05).
Bununla birlikte, siirli 6rneklem biiytikliigii nedeniyle, sonuglarimizin biiyiik 6l¢ekli ¢aligmalarda dogrulanmasi
gerekmektedir.

Anahtar kelimeler; Dis laboratuvari teknisyenleri, Interldkin-1 reseptor antagonisti, Interldkin-4, Is saglig1 ve
giivenligi, Polimorfizm.
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INTRODUCTION

People working in dental prosthesis laboratories (DPL) are in constant interaction with
restorative and auxiliary substances such as methyl methacrylate (MMA) based materials as
monomers, polymers, and cement. These elements can cause side effects, including toxicity,
allergic reactions and even carcinogenicity. Previous experimental and epidemiological
research has shown the latent health risks of metal, acrylic and ceramic powder. (Choél,
Grosgogeat, Bourgeois, & Descotes, 1999; Hariyani, Berniyanti, & Setyowati, 2015; Tadin et
al., 2019). Besides, studies show that fine particle-sized dust (Sum and below) is spread into
the working environment during the dental prosthesis production process (Arsal Yildirim &
Pekey, 2018; Hu et al., 2006). It is known that this particle size can reach the cells by passing
through the dermal barrier and the circulatory system (Akkurt, 2014). Base metal alloys used
in the dental prostheses are cobalt and zinc-containing chromium, nickel, molybdenum and
small amounts of silica, beryllium, boron and carbon (Arsal Yildirim, B. Pekey, & H. Pekey,
2020; Sinitchi, 2017). While the contact of these metals with the skin during the manufacturing
process triggers allergic reactions and systemic diseases in the skin, inhalation of the particulate
matter can cause many respiratory system diseases, including pneumoconiosis and lung cancer
(Abakay et al., 2013; Gupta, Rani, & Garg, 2017; Hirano et al. 2018; Okamoto et al., 2017).
Studies show that long-term treatment of chromium, nickel and cobalt metals has carcinogenic
effects on humans (Arsal Yildirim et al., 2020; Sinitchi, 2017; Yuksel, 2021). Carcinogenic
agents including asbestos, cadmium, carbon monoxide and carbon dioxide gases, volatile
organic compounds, polycyclic aromatic hydrocarbons, elements (lead, nickel, etc.) and
particulate matter are among the pollutants that put employee health at risk in the indoor air
(Bernstein et al., 2008). Nickel, cobalt and molybdenum are utilized in combination with the
alloys used in the manufacturation of dental prostheses (Hu et al., 2006; Kettelarij, Nilsson,
Midander, Lidén, & Julander, 2016). Chromium establishes 20-30% of these cast alloys
(Burgaz et al., 2002). Although chromium’s most usual entry into the body is via the respiratory
system, it can also penetrate via digestion and skin absorption, and its salts lead to harm in the
cell by its strong oxidative effect (Arsal Yildirim & Pekey, 2018). Exposure to nickel and cobalt
may increase various lung cancer types (Burgaz et al., 2002). In vitro and in vivo research have
indicated that chromium causes genetic mutations, makes single and double DNA strand
breaks, causes various cellular damages, leads to DNA degradation, and causes DNA hyper
conditioning (Fang et al., 2014; Rabbani-Chadegani, 2013).
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It is well known that some compounds, especially monomers such as acrylic acid,
methacrylic acid and acrylamide, released from composite restorative materials used to form
dental prostheses or in dental fillings may cause nonspecific inflammation reactions
(Bakopoulou, Papadopoulos, & Garefis, 2009; Durner, Wellner, Hickel, & Reichl, 2012).
Ansteinsson, Samuelsen, & Dahl (2009) observed that silicate glasses without silanate, with an
average size of 1 pm, which are frequently used in conventional hybrid composites, were
marginally cytotoxic and induced interleukin-8 (IL-8) release.

The underlying factors that can lead to diseases are obvious. Many of the diseases are
affected by exposure to metals in the workroom. If precautions are not taken, occupational
exposure may harm human health, lead to disability or even the employee's death. Occupational
diseases can be prevented by taking some simple precautions. This study aims to determine
some symptoms caused by IL-1Ra (rs2234663), IL-4 (rs79071878) VNTR polymorphisms. The
findings will raise awareness regarding the occupational risks of DPL employees encountered

during dental prosthesis construction stages.
MATERIAL AND METHOD

Study Group

In this study, the participants' blood samples were collected to isolate DNA molecules
and analyze IL-1Ra intron 2 (rs2234663) and IL-4 intron 3 (rs79071878) VNTR
polymorphisms. The participants of this study were technicians working in DPLs (n = 29) in
Kocaeli province (i.e., the experimental group) and 30 teachers and office workers (i.e., the
control group). All participants completed a questionnaire form including some demographic
information and 20 questions prepared by the researchers based on the Occupational and
Environmental Diseases Assessment Form of the Turkish Thoracic Society (Akkurt, 2014).
These questions focused on the symptoms of the employees about respiratory, skin, and eye
diseases. The questionnaire aimed to identify the potential diseases that the technicians might
be exposed to due to their working conditions. None of the members of the control group had
a job or hobby related to metal alloys. They were also chosen from people who were not
exposed to other chemicals. All participants were informed about the study techniques.
Compliance with Ethical Standards, the Ethics Committee of Kocaeli University permitted the
current research. Each blood sample was carried in EDTA tubes and transferred to the

laboratory in ice packs in a container.
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DNA extraction

The blood samples taken from the participants were put into EDTA tubes and were taken
to the laboratory facilities in ice batteries in a container (4° C). Total DNA was isolated from
blood according to the procedure specified by the manufacturer (the EURXx GeneMATRIX
Tissue & Bacterial DNA Purification Kit). According to this procedure; The determined amount
of blood was suspended in lysis buffer (a component of a DNA purification kit) and incubated
with proteinase K for 10 minutes at 70°C. Then, DNA was extracted by the manufacturer and
using buffer solutions, which are the kit's components, in certain amounts. The extracted DNA
was suspended in 100 pL elution buffer. The quantity and purity of the isolated genomic DNA
(gDNA) molecules were regulated using a Thermo Scientific NanoDrop TM 1000
Spectrophotometer, and the property was established by electrophoresis on 1% agarose gel.

DNA extracts taken from blood samples were refrigerated at -20°C.

Genotyping

PCR amplification with specific primers (Table 1) was used to determine the genotyping
of the genes (Mout, Willemze, & Landegent, 1991; Settin, Zedan, Farag, El Regal, & Osman,
2008). The PCR was used in a final reaction volume of 20 pL, including genomic DNA (10
ng), primers (10 pmol for each), and 5x FIREPol Master Mix (Solis BioDyne).

Table 1. Specific Primers Pairs for Amplification Of IL-1Ra And IL-4 Gene Polymorphisms.

Gene Primer

F Primer 5'-CTCAGCAACACTCCTAT-3,
IL-1Ra VNTR (rs2234663) R Primer 5-TCCTGGTCTGCAGGTAA-3
IL-4 intron 3 VNTR F Primer 5-AGGCTGAAAGGGGGAAAGC-3'
(rs79071878) R Primer 5-CTGTTCACCTCAACTGCTCC-3'

The PCR procedure for the IL-1Ra VNTR (rs2234663) included exposing samples to 4
min at 95°C for initial heat activation, 35 cycles of 30 s at 95°C for denaturing, 30 s at 58°C for
annealing, 30 s at 72°C for elongation and 5 min at 72°C for a final extension. PCR products
for IL-1Ra VNTR polymorphism were allele 1 (410 bp); allele 11 (240 bp); allele 111 (500 bp);
allele IV (325 bp); allele V (595 bp). In the current study, alleles with three or more times, 86
bp repeats were labelled as (allele 1, allele 2 and allele 3).

The PCR procedure for the IL-4 intron 3 VNTR (rs79071878) involved exposing samples
to 4 min at 95°C for initial heat activation, 35 cycles of 30 s at 95°C for denaturing, 30 s at
55°C for annealing, 30 s at 72°C for elongation, and 5 min at 72°C for the final extension. PCR
products for IL-4 3 VNTRs were allele R2 (253 bp); allele R1 (183 bp).
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DNA bands were detached by utilizing a 1.5 % agarose gel (100 V for 70 V) and

visualized with a UV transilluminator using Safe-T staining (ethidium bromide alternative).

Statistical Analysis

Statistical analysis for this study was carried out via SPSS 18. Chi-square analysis was
used for the analysis of demographic characteristics (see Table 2 for details). Logistic regression
analysis was used to compare the frequencies of phenotypic characteristics of DPL workers and
the control group. The genotype distribution’s variations within IL-1Ra intron 2 and IL-4 intron
3 polymorphisms from Hardy—Weinberg Equilibrium (HWE) test were determined using the
chi-square test. All the studied samples met the HWE standards in both the DLP patients and
individuals in the control group and were included in the current study. The p-value for

significance was taken at the level of p <.05 for all statistical analyses.

RESULTS

According to the survey results, the personal data of 29 dental technicians and 30 control
participants are shown in Table 2. It was seen that the mean age of DPL employees was quite
similar to the control group. As shown in Table 2, the frequency of smoking and alcohol use is

comparable between DPL technicians and control group participants (p>.05).

Table 2. Demographic Information of the Participants.

Variable Experimental Controls p value
(n=29) (n=30)
Age (years) .089
17-30 5 6
31-40 13 12
41-56 11 112
Mean (= S.D.) 40.35+9.71 39.51 + 891 .091
Smoking 19 21 .074
Non-smoking 10 9
Alcohol consumers 11 13 .103
Non-alcohol consumers 18 17
Gender .135
Female 9 11
Male 20 19
Duration of exposure (years) Mean (+
S.D) 19.92+11.33 -

In Table 3, the frequencies of phenotypic characteristics of DPL workers and the control
group were compared via logistic regression analysis. According to logistic regression analysis,
results revealed a significant relationship between the runny nose, burning throat, dyspnea and

dryness and rash on the skin and working in DPL (p <.05). No statistical relationship was found
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in other phenotypic characters (p >.05). Details of the logistic regression analysis are

provided in Table 3.

Table 3 Analysis of Frequency Phenotypic Characteristics for DPL Workers and Control

Frequency N(%)

DPL Controls
Parameters Workers _ p-value Logistic regression
_ N=30 (%)
N=29 (%)
None 21 (72.4) 26 (86.7)
Presence of cancer Present 8 (27.6) 4 (13.3) 174 1.849
Eye
None 23 (79.3) 14 (46.7)
Rash Present 6(20.7)  16(533) 0% 262
. None 23 (79.3) 25 (83.3)
Itching Present 6 (20.7) 5 (16.7) 108 2.590
. None 23 (79.3) 24 (80)
Burning Present 6(207) 6 (20) 254 1.303
None 23 (79.3) 21 (70)
Watery Present 6(20.7)  9(30) 503 449
Nose
None 22 (75.9) 24 (80) *
Runny Present 7 (24.1) 6 (20) 019 5.502
. None 21 (72.4) 23 (76.7)
Itching Present 8 (276) 7 (23.3) 118 2.448
. None 19 (65.5) 21 (70)
Nasal Congestion Present 10 (34.5) 9 (30) .092 2.845
None 21 (72.4) 24 (80)
Sneeze Present 8 (27.6) 6 (20) 058 3.601
Throat
Itching None 27 (93.1) 29 (96.7)
Present 2 (6.9) 1(3.33) 31 1.026
Burning None 28 (96.6) 28 (93.3) -
Present 1 (3.4) 2 (1.7) 019 5.467
Respiratory
. None 22 (75.9) 26 (86.7)
Wheezing Present 7 (24.1) 4 (13.3) 069 3.306
None 18 (62.1) 19 (63.3) -
Dyspnea Present 11(379) 11367 08 5617
None 19 (65.5) 27 (90)
Cough Present 10 (34.5) 3 (10) 753 099
None 21 (72.4) 26 (86.7)
Sputum Present 8 (27.6) 4 (13.3) 355 854
Skin
None 20 (69.0) 20 (66.7) -
Rash Present 9 31.0) 10(333) 003 8.763
Itching None 20 (69.0) 26 (86.7)
Present 9 31.0) 4 (133) 23 1417
. None 25 (86.2) 29 (90)
Eruption Present 4 (13.8) 1(10) 476 .508
None 15 (51.7) 16 (53.3) .
Dryness Present 14 (48.3) 14 (46.7) 002 10.044
*p<.05
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PCR products for IL-1Ra (rs2234663) PCR polymorphism: allele I (410 bp); allele 11 (240
bp); allele 111 (500 bp); allele 1V (325 bp); allele V (595 bp) and IL-4 (rs79071878) gene
polymorphisms; allele RP2 (253 bp); allele RP1 (183 bp) were separated by using a 1.5%

agarose gel (100 V for 70 V) and visualized with a UV transilluminator using Safe-T staining

(ethidium bromide alternative) (Figures 1 and 2).

Figure 1. PCR Amplification for IL-1Ra (Rs2234663) Polymorphisms Show a Band Size of 410 Bp for 1 Allele,
Band Size of 240 Bp for 2 Allele and a Band Size of 500 Bp for 3 Allele. Lane M Shows a DNA Size Marker (100
Bp). Lane 5 Shows the Only Band for the 1 and 3 Allele Giving Genotype 1/3 and 6,8,10,11,13,17,18,19 Shows
for the 1 Allele 1/1 Giving Genotype. Lanes 1, 2,3, 4, 5,7,9,12,14,15,16 Show Only Band for The 1 and 2 Allele
Giving The 1/2 Genotype.

Figure 2. PCR Amplification for IL-4 (Rs79071878) Polymorphisms Show a Band Size of 253-Bp for the R2
Allele and a Band Size of 183-Bp for the R1 Allele. Lane M Shows a DNA Size Marker (100 Bp). Lane 1 Shows
the Only Band for the R1 and R2 Allele Giving Genotype RP1/RP2 And 2,3,4,5,6,7,8,9,10,12 Shows for the R2
Allele RP2 Giving Genotype.

The Hardy — Weinberg Equilibrium test (HWE) (p2 + 2pq + g2 = 1) was performed to

examine the normal distribution of polymorphisms in IL-1Ra and IL-4 (intron 2 and intron 3)
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in both DPL workers and control groups. The differences between the expected, observed and
calculated genotype frequencies between DPL workers and the control group were considered
statistically significant (p <.05).

The genotype distribution and allele frequencies of IL-1Ra intron 2 and IL-4 intron 3
VNTR polymorphisms in DPL workers and the control group are shown in Table 4. For the
VNTR polymorphism of IL-1Ra intron 2 (rs2234663) in DPL workers; There is 1/1 genotype
in 16 (55.1%), 1/2 genotype in 14 (48.2%) and 1/3 genotype in 1 person (3.44%); In the control
group, 13 subjects (43.3%) have 1/1 genotype, 14 subjects (46.6%) have 1/2 genotype and 10
subjects (3%) had 1/3 genotype. Genotype frequency of IL-1Ra rs2234663 polymorphism is
not statistically significant in DPL workers and control group (p = .444, OR: 1.610, 95% CI =
0.691-3.753)

Genotypes of the IL-4 intron 3 VNTR polymorphism (rs79071878) are shown as RP1
(183 PB), RP1 / RP2 (183 and 253 bp) and RP2 (253 bp). In DPL workers compared to the
control group, the frequency of the R1 allele is 79.3% versus 73.3%, and the frequency of the
R2 allele is very close in both groups (20.6%, 20.0%). When the frequency of RP1, RP1/ RP2
and RP2 genotypes were compared in the two groups, it was found 6.89% versus 23.3%, 17.2%
versus 10.0% and 75.8% versus 70%, respectively. Genotype frequency of IL-4 gene intron 3
VNTR polymorphism was not statistically significant in DPL workers and the control group (p
=.270, OR: 1.272, 95% CI = 0.687-2.357).

Table 4. The Genotypes and Allele Frequencies of Gene IL-1Ra And IL-4 Genes In DPL Workers and Control
Individuals

Polymorphism Alleles/Genotypes DPL Controls p- OR (95% CI)
Workers N=30(%0) value
N=29(%)
R2 23(79.3) 22(73.3)
IL-4 Intron 3 R1 6 (20.6) 6 (20.0)
VNTR (70 bp) RP2 22 (75.8) 21(70.0)
RP1/RP2 5(17.2) 3(10.0) 444 1.610 (0.691-3.753)
RP1 2 (6.89) 7 (23.3)
1 29(100.0) 29 (96.6)
2 13 (44.8) 6 (20.0)
IL- 1Ra Intron 3 1 (3.44) 3(10.0)
2 VNTR (86 1/1 16 (55.1) 13 (43.3)
bp) Vs 14 (48.2) 14 (46.6) 270 1.272 (0.687-2.357)
1/3 1 (3.44) 3(10.0)
*p<.05
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DISCUSSION

DPL workers may contact many toxic substances, including hazardous metal and metal
alloys (Arsal Yildirim et al., 2020; Hariyani et al., 2015; Kim et al., 2002; Yuksel, 2021).
Previous research reports an increase in the complaints of the DPL technicians and the
prevalence of pneumoconiosis (Arsal Yildirim & Pekey, 2018; Hariyani et al., 2015; Hu et al.,
2006; Kettelarij et al., 2016; Kim et al., 2002). This study investigated some symptoms and IL-
1Ra (rs2234663), IL-4 (rs79071878) VNTR polymorphisms during dental prosthesis
construction stages caused by exposure to fine toxic particles. To our best knowledge, no
previous study focused on IL-1Ra (rs2234663), IL-4 (rs79071878) VNTR among DPL
technicians.

Genetic polymorphisms provided information about how individual differences
contribute to certain diseases (Kuran, Aslan, Haytoglu, Yiiregir, & Bozdogan, 2019). Some
gene polymorphisms may increase the risk of a disease, or some polymorphic alleles may only
show a disease risk under certain environmental conditions (Bing6l, Polat, & Diler, 2020).

IL-1 receptor, connected to IL-1Ra is an antagonist anti-inflammatory cytokine in
transmitting a biological signal (Zamani Badi, Nikzad, & Karimian, 2018). IL-1 receptor
antagonist gene polymorphism has been associated with a widespread species of diseases in the
literature. Increased IL-1Ra plasma concentrations were found to correlate with disease severity
in all asthmatic patients (Settin et al., 2008). Consistent with this, Joos et al. reported that the
R2 allele has a protective effect on decreased lung function (Joos et al., 2001). It has been
described that the IL-1Ra intron 2 VNTR polymorphism can alter IL-1Ra levels and affect the
immune response (Kesarwani, Ahirwar, Mandhani, & Mittal, 2008). Gene and haplotype
profiles of patients with asthma and chronic obstructive airway disease (COPD) in this gene
polymorphism have been mentioned in several studies (Dejan et al., 2009; Movahedi et al.,
2008). In this study, we investigated the IL-1Ra (rs2234663) gene polymorphism of DPL
technicians. There was no significant relationship between IL-1Ra intron 2 VNTR gene
polymorphism in DPL workers and the control group. The mechanism of the relationship
between the IL-1Ra intron 2 VNTR gene polymorphism and the toxic effect of occupational
exposure is not clear. Contact dermatitis is common, especially in working areas where metal
and chemical use is common, and the skin reactions of those working with IL-1Ra are parallel
in studies (Jongh et al., 2006). Kezic, Visser, Verberk (2009) found a statistically significant
difference in the IL-1 genes of workers exposed to low-level irritants and employees exposed
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to high-level irritants. One of the biggest limitations of our study is the number of
participants. Only a total of 29 DPL employees could be recruited for the study. We need to
have more samples to have more accurate results. Larger sample sizes and functional studies
are required to illuminate these findings further. Regression analyzes suggested that exposure
status and personal habits had major effects on phenotypic parameters (runny nose, burning
throat, dyspnea and dryness and rash on the skin) rather than genotypes (p <.05).

Interleukin-4 is the main cytokine of T helper 2 lymphocytes, which has an anti-
inflammatory effect and has a key role in regulating humoral immune responses (Salimi,
Mohammadoo-Khorasani, Yaghmaei, Mokhtari, & Moossavi, 2014). IL-4 is one of the most
studied cytokines in nasal polyposis, and increased IL-4 levels have been reported in several
studies (Milonski et al., 2015; Zhang, Ni, Cai, Chen, & Wang, 2012). IL-4 VNTR gene
polymorphisms have also been associated with immune asthma in the current literature
(Birbian, Singh, Jindal, & Sobti, 2014). IL-4 can also be involved in cancer formation by
inhibiting macrophage activity by cellular immunity. Some studies have shown that serum
levels of these interleukins increase in cancer patients (Sosroseno, Herminajeng, & Goeno,
1994; Tsai et al., 2005). VNTR polymorphism consisting of 70 bp in the 3rd intron of the IL-4
gene affects the transcription activity through an enhancer or leads to cancer susceptibility
through immunoglobulin E release (Yagi, Tanaka, Motomura, & Kubo, 2007). According to
our findings, a significant relationship was found between the polymorphism in the 3rd intron
of the IL-4 gene and the effects associated with occupational conditions (p>.05). In addition, it
is accepted that silica used in smoothing processes of metal prostheses in DPLs is also effective
on the autoimmune system (Otsuki et al., 2007; Palabiyik, Girgin, Tutkun, Higyilmaz, &
Baydar, 2013). However, this argument is imprecise. Although these findings warrant further
investigation through validation, these findings have existing evidence that the toxic effect of
occupational exposure induces polymorphism in DPL workers (Chuang et al., 2004; Echeverria
et al., 2006; Wan et al., 2006).

Biiyiikoztiirk et al. (2015) found high levels of IL-4 due to exposure to high levels of Ni
element in their study. In a study, Huang et al. (2015) found that Zinc oxide nanoparticles
exposure could cause an increase in IL-4 in workers. Pukanha, Yimithrang, & Kwanhian,
(2020) concluded in their studies that Pb exposure might affect IL-4. Anlar et al. (2017) found
an increase in 1L-4 due to silica exposure in their studies on ceramic workers. In another study,
the researchers found that nano-silica and quartz materials diminished the release of pro-

inflammatory cytokines (IL-1B and TNF-a)) (Mathisen et al., 2015). Moreover, interleukin
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levels were found to be high in respiratory patients with chronic lung disease, particularly
asthma (Tillie-Leblond et al., 1999). Other research revealed that exposure to composite dust
did not change IL-1 levels but caused a decrease in IL-6 levels (Cokic et al., 2016). In another
study conducted among dentists and dental technicians, researchers have examined the effect
of mercury on the central nervous system and determined that mercury induces polymorphism
against the CPOX4 gene in dentists. This can reveal how humans can be potentially
influenced by the effect of Hg on central nervous system function, which might increase the
vulnerability to Hg-neurotoxicity (Echeverria et al., 2006).

Since DPL workers are simultaneously exposed to metal alloys, methyl methacrylate-
based monomers or polymers, synergistic and antagonistic interactions may be between them
(Garciaetal., 2002; Yuksel & Arsal Yildirim 2021). Therefore, it is very unlikely to understand
which compounds were in charge of the physical symptoms seen in the current study. The
researchers also acknowledge that contact to metals in dental laboratories might be caused by
exposure to the components of base metal alloys and the metals present in refractory materials
and the abrasives utilized in the process of each casting plus denture finishing (Bernstein et al.,
2008; Nayebzadeh & Dufresne, 1999).

CONCLUSION

This study is the first study investigating the relationship between IL-1Ra (rs2234663),
IL-4 (rs79071878) VNTR gene polymorphisms to the best of our knowledge DPL workers. As
a result, both IL-1Ra intron 2 and IL-4 intron 3 polymorphisms determined from the
experimental and control groups were not statistically significant. Further studies will help to
understand the molecular mechanisms of the symptoms and polymorphisms that may occur due
to occupational exposure and host interactions. It provides valuable information in identifying
potentially degenerative diseases and in early pre-symptomatic diagnosis. However, our results
are preliminary due to the limited sample size, and they require confirmation in further studies

with larger samples.
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