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Dental technicians cannot avoid being exposed to various
physical, chemical, and biological agents due to their work
environment. Therefore, technicians must control the work
environment according to standard procedures to protect
themselves from metal exposure in the workplace. Metal
exposure can cause a decrease in the wild P53 gene. This
study aims to determine the correlation between work
environment control and wild P53 level among dental
technicians. This was an analytic observational study with a
cross sectional approach. There were 40 randomly selected
samples. Data were derived through interviews and
observation. Wild P53 was examined from saliva by indirect
ELISA method. Data were analyzed using the Spearman
correlation test with the significance value of p<0.05 (95%
confidence level). The results showed that there was a
significant correlation between work environment control and
wild P53 level with a significance value of p<0.05. It was
further obtained a Spearman's correlation value of 0.436. Such
finding indicated a positive correlation value, meaning that the
higher the score of work environment control performed by
dental technicians while working on metal prostheses, the
higher the P53wild level. It can be concluded that there was a
significant correlation between work environment control and
wild P53 level. The better and more correct the implementation
of work environment control, the higher the wild P53 level.
Future researchers are recommended to observe the effect of
variables with other genotoxic markers on the effect of work
environment controls among dental technicians.
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INTRODUCTION

Dental technicians cannot avoid exposure to various physical, chemical and biological
agents in the work environment. Such exposure can enter the body through inhalation,
ingestion or direct contact (Anusavice, 2013). Exposure to dental technicians may exist in the
form of dust or smoke originating from grinding during processing of dental restoration
materials (Al-Hourani et al., 2013). In a study conducted by Hariyani et al, 2014 it was reported
that there were high concentrations of cobalt, nickel, chromium in the blood of dental
technicians in Surabaya by 27 pg/L, 37 pg/L, and 117 pg/L, respectively (Hariyani et al., 2015).
Other researcher in Northern Jordan also reported high levels of cobalt and chromium in the
blood of dental technicians by 46.18+58.20ug/dL and 2.23 + 6.53 pg/dL, respectively (Al-
Hourani et al., 2013).

Metal exposure may result in the potential for lung disease such as bronchial asthma,
cancer, mesothelioma and pneumoconiosis depending on the duration of exposure. Petrovil,
2013 reported that the prevalence of contact dermatitis in dental technicians in Australia was
22% and in Denmark it was 43%. Meanwhile, Ergiin et al., 2014 further found 10.1% of dental
technicians in Ankara were contracted to pneumoconiosis and 16% of dental technicians in
Germany experienced contact dermatitis. Fabrizio et al., 2007 similarly reported that 14 of 27
dental technicians in Italy were diagnosed with neuronal disorders such as postural tremor and
Parkinson's.

Nickel, chromium, and cobalt have carcinogenic potential in humans and experimental
animals. Nickel exposure by inhalation was shown to cause tumors in the respiratory tract of
experimental animals and humans (Dunnick et al.,, 1995). (Lison et al., 2001) reported
carcinogenic effects among experimental animals exposed to cobalt for 2 years. In addition,
cobalt also had a genotoxic effect. Exposure to genotoxic metals can increase the number of
endogenous Reactive Oxygen Species (ROS). Chromium, cobalt, nickel and vanadium metal
ions can produce hydroxyl radicals (—OH) through the Fenton and Haber-Weis reactions.
These hydroxyl radicals can cause DNA damage (Valko et al., 2005). ROS-mediated DNA
oxidative damage plays an important role in various diseases including cancer (Merzenich et
al., 2001). Cells that experience exposure to mutagens, carcinogens or ionizing radiation may
lead to DNA damage, which further activate p53 that plays a role in the process of DNA repair
(Prasad, 2012). The P53 gene can be detected in saliva. Saliva is a diagnostic medium for
detecting various molecules present in the blood, so that saliva can provide similar information
about individual status as obtained from a blood test without taking specimens invasively
(Herlia Nur Istindiah, 2003).

According to Suma'mur, 1996, an increase in the use of chemicals in the work
environment in order to increase the products has also led to an increase in exposure to
chemicals among workers. The high risk of disease among dental technicians is not only due
to the process involved in making dentures or orthodontic appliances but also due to poor
working conditions in the dental laboratory and inappropriate shielding (Petrovi¢ et al., 2013).
Therefore, it is important for dental technicians to comply with standard procedures and work
safety. Such standards state that dental technicians must wear personal protective equipment
including work uniforms, protective masks, protective gloves and goggles. Besides that, it is
also necessary to control the work environment including workplace ventilation. Good and
appropriate ventilation, exhausters, or filters will be able to reduce the levels of chromium,
cobalt and nickel in the air (Annusavice, et al.,, 2013). This study aims to determine the
correlation between work environment control and wild P53 level among dental technicians.

METHOD

This was an analytic observational study with a cross sectional approach. There were 40
randomly selected samples. Data were derived through interviews and observation. Wild P53
was examined from saliva by indirect ELISA method. This study was conducted among dental
technicians in Surabaya, East Java.

Work environment control refers to the condition of the work environment assessed
through the presence of air filters, exhaust fans, and room ventilation while working on metal-
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containing prostheses. The data were obtained using a questionnaire and scoring was
performed.

Salivary serum sample collection method: Whole saliva was collected by letting the saliva
accumulate and the subject was instructed to spit into a tube. The collected whole saliva was
further centrifuged at 3.000g for 15 minutes at 40C to obtain a supernatant. Salivary serum
was examined using the Human TP53 (Tumor protein p53) ELISA kit (Elabscience
Biotechnology Co., Wuhan, Hubei, China).

Data were analysed using the Spearman correlation test with the significance value of
p<0.05 (95% confidence level).

RESULTS AND DISCUSSION
Table 1. Description of P53wild levels among dental technicians.

P53 level
N 40
Mean+SD 0.27+0.28

Table 1 showed that the mean standard deviation of P53 levels in the saliva among
dental technicians working on metal in Surabaya was 0.27 + 0.28.

Table 2. Description of work environment control scores among dental technicians work
environment control score.

Work Environment Control Score
N 40
Mean+SD 7.22+2.281

Table 2 showed that the mean standard deviation of work environment control scores
among dental technicians working on metal in Surabaya was 7.22 + 2.281.

Before the correlation test was conducted, the homogeneity and normality tests were
previously conducted using the Levene test and the Kolmogorov Smirnov test, respectively.
Based on the result of the homogeneity test, it was found that the P53 level and the work
environment control variables had a significance value of >0.05 so that those variables were
homogeneous. The normality test results show that the significance value of P53 was >0.05,
sit can be said that the data were normally distributed. On the other hand, the significance
value of work environment control was <0.05, so it can be said that the data were not normally
distributed. Furthermore, the Spearman correlation test was carried out.

Table 3. Correlation analysis of work environment control scores on P53wild levels.
Independent variable Dependent variable P R
Work environment control score P53 wild level 0.005 0.436

Table 3 showed that the significance value regarding the effect of dental technician's
work environment control score while working on metal prostheses on P53 levels was 0.005.
The significance value of p<0.05 indicated a significant correlation. It was obtained a
Spearman's correlation value of 0.436, which indicated a positive correlation value. Thus, the
higher the work environment control score performed by dental technicians while working on
metal prostheses, the higher the P53 levels (Kumar, et al., 2010). Work environment control
referred to in this study was the use of air filters, ventilation and exhaust fans in the dental
laboratory while working on dental prostheses.

Based on the results of statistical test between work environment control score and P53
level among dental technicians in Surabaya, it was obtained a positive and significant
correlation between work environment control and P53 level among dental technicians in
Surabaya. Therefore, the better the dental technicians controlled the work environment, the
higher the P53 level (Kumar, et al., 2010).

The p53 gene is considered to be the most frequently mutated gene in human malignant
tumors. The p53 tumor suppressor gene is mutated in 50% of human tumors in various organs
of the body (Munir et al., 2007). The p53 gene is a multifunctional tumor suppressor gene and
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is frequently altered in ovarian cancer and other types of cancer. Under normal condition, p53
interacts with various types of proteins involved in transcriptional regulation, DNA repair, cell
cycle, apoptosis, and proteosome-mediated protein degradation (Havrilesky et al., 2003). Cells
that experience exposure to mutagens, carcinogens or ionizing radiation may lead to DNA
damage, which further activate p53. The target gene of p53, namely p21, acts as a CDK
inhibitor which in turn triggers G1 arrest. If the repair process is successful, then the cell will
return to normal. The GADDA45 target gene plays a role in DNA repair. If the DNA repair is
successful, then the cell will return to normal. In contrast, if the DNA repair is not successful,
then the process of apoptosis will occur (Prasad, 2012).

Exposure to metals is a free radical which is very reactive so that it can cause further
oxidation of the surrounding molecules. If free radicals and oxidation products react with
complex molecules in cells, especially chromosomes, the chromosome chain becomes broken
and the base arrangement of nucleotides changes. These changes result in damage to the
Deoxyribonucleic Acid (DNA) (Aryani, 2009). Further damages as a result of DNA damage
include delayed cell division, modification and permanent cell changes and an increase in the
speed of cell division so as to induce tumors (Shatiningsih et al., 2015). Typical damage that
occurs as a result of DNA oxidation is the transversion of guanine to thymine. This also occurs
in p53 (p53 gene) in the form of mutation in guanine (Lu et al., 2005). p53 gene is involved in
various biological processes such as regulation of genes involved in the cell cycle, cell growth
after DNA damage, and apoptosis (Wang & Shi, 2001).

Exposure to metals in the work environment of dental technicians can be prevented
through the use of personal protective equipment as well as environmental control through the
use of ventilation, exhausters, and filters. Good and appropriate environmental control and
personal protective equipment will be able to reduce the levels of chromium, cobalt and nickel
in the air (Annusavice, et al., 2013). If exposure to these metals can be avoided, accumulation
of metals in the body can also be prevented. By minimizing exposure to metals in the air
through controlling the work environment, ingestive and digestive exposure to metals which
can be absorbed by the body can be prevented. Exposure to metals can lead to the formation
of Reactive Oxygen Species (ROS). According to Aryani, 2009, one of the targets of ROS is
DNA, which can cause DNA mutations. Cells that experience mutation will also experience
inactivation of p53 which obstruct the expression of the p53 protein (Kumar, et al., 2010). The
limitation of this study was the presence of other variables besides exposure from the work
environment which may affect p53 levels. Therefore, it is necessary to conduct more detailed
study on the effect of work environment control on other genotoxic markers specific to metal
exposure.

CONCLUSION

There was a significant correlation between work environment control and wild P53 level.
The better and more correct the implementation of work environment control, the higher the
wild P53 level.
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