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in people living near rubber factories and landfill sites. This was cross-

. sectional study involving 60 people as the study sample. The level of HyS
Keyword: gas was measured to determine the presence of air pollution. Blood collected
Air Pollution from vena mediana cubiti was drawn to determine the level of
Hydrogen Sulfide malondialdehyde (MDA) as a marker of oxidative stress. Data obtained from
Oxidative Stress this study were analyzed using independent t-test. The levels of H,S gas
from landfill site were higher than those from rubber factory (0.482 ppm vs.
0.332 ppm). On the other hand, the average level of MDA in people living
near the rubber factory was higher than that living near the landfill site
(0.847 + 0.269 nmol/mL vs 0.748 £ 0.253 nmol/mL). It was found no
significant difference (p <0.05) in the average levels of MDA between
people living near the rubber factory and those living near the landfill site.
There was no significant difference in the average levels of oxidative stress
between people living near rubber factory and those living near landfill site.
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1. INTRODUCTION

Air pollution is one of the health problems faced by almost all countries all over the world. The high
rate of urbanization throughout the world resulted in the high rate of emission produced by industries and
vehicles. Nowadays 50% of people living in cities and urban areas are continually exposed to the air
pollution [1]. Continuing exposure to air pollution will cause health problems. If it is inhaled, pollutant will
enter circulation system and can make bad impact on various organs and systems [2].

One of the pollutants that play an important role in causing air pollution is hydrogen peroxide (H2S)
gas. H2S is colorless gas, highly toxic, flammable, and has specific odor as smelled in decayed eggs. H.S can
come from landfill site and rubber factory. Ammonia (NHs) and H2S gases which were produced by garbage
decomposition process will decrease the quality of air around the landfill site and the quality of ambient air as
well [3]. These gases will give bad impact on health because H,S gas can be rapidly absorbed by lungs. In
lower concentration H,S can cause irritations either on eyes, nose, or throat. Moreover, this gas can cause
breathing difficulty on asthma sufferers [4].

The higher level of oxidant and pro-oxidant in environment exposed to air pollution will form
oxygen and nitrogen of free radicals. Free radicals which were inhaled by respiratory tract, if not neutralized
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by body antioxidant, will lead to oxidative stress. Oxidative stress not only affects respiratory system but also
make systemic effects [5]. Oxidative stress which is coming from air pollution can create inflammatory
responses in respiratory tracts, blood vessels, and heart [6]. In addition, in molecular level oxidative stress
can cause the destruction of protein, lipid, and macromolecules such as DNA and RNA [7]. A biomarker
used to detect the presence of oxidative stress is malondialdehyde (MDA), a highly reactive compound and
an end product of lipid peroxidation [8]. H.S gas is one of the air pollutant gases that can come out from
rubber factory and landfill site. Rubber processing and open dumping can produce H-S that has unpleasant
smells and contaminate the air. People who live near rubber factory and landfill site will be continually
exposed to air pollution. However, there is no data regarding the level of H,S in both areas and the effects of
H>S on oxidative stress level. Therefore, this study was to determine the level of H,S in rubber factory and
landfill site and the level of MDA as an indicator of oxidative stress in people living near Sukawinatan
Landfill Site and Gandus Rubber Factory.

2. RESEARCH METHOD

This was cross-sectional study which was conducted from May to June 2016. The sample of study
was 60 people domiciled near rubber factory in Gandus and landfill site in Sukawinatan. The inclusion
criteria were those who had lived near the area being investigated for at least three years, healthy, aged 18-30
years old, non smokers and did not take anti-inflammatory drugs. The determination of H,S level was
conducted by laboratory staff of Enviromental Health Technique and Disease Control Centre (BTKL
Palembang). Blood specimen for MDA level determination was collected from vena mediana cubiti and then
sent to Laboratory of Bio Sains Riset Palembang. This study got its ethical clearance from Faculty of
Medicine, Sriwijaya University.

2.1. The Collection of H2S Sample
The collection of H,S sample was taken in two sites i.e Gandus Rubber Factory and Sukawinatan
Landfill Site. The sampling collection was taken in the distance of 250 meters using methylen blue method.
The procedures of sampling collection were as follows.
a. Prepare midget impinger, flow meter, and air vacuum pump. Fill midget impinger with 25 ml of
absorbing solution and set the instruments in order: midget impinger, flow meter, and air vacuum pump.
b. Switch the pump on, record the debit and length of pumping. The length of the pumping was from around
5 minutes to 1 hour depending on the debit of pump and the sample of air. After sample collection was
finished, the pump was switched off and the absorbing solution in midget impinger was taken out for H,S
level determination.
c. Sampling analysis
e Pour the absorbing solution from midget impinger into a volumetric flask of 25 ml. Set the volume
into 25 ml by adding absorbing solution.
e Add 0.6 ml of amine solution and 2-3 drops of ferric chloride solution. Let it stand for 30 minutes.
e Measure the absorbance of blue color using spectrophotometer in the wavelength of 670 nm.
e Find out the level of H,S in sample in microgram using standard curve. Calculate the level of H,S in
air sample using the following formula:

Amg fm?
H.5 level = L
- Qxt
or

Ax fppm
H. 5 level = f—
- Qxt

Legend: A =the level of H,S in solution (in microgram)
Q = pumping debit (1/minute)
t = the length of pumping (in minute)
f = conversion factor

2.2. The Determination of Plasma MDA Level

The determination of MDA level was conducted using TBARS method as described below:
a. Pipette 400 pl of plasma into a test tube and add TCA 20% 200 ml. Mix with vortex.
b. Centrifugate for 10 minutes at 3500 rpm
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c. Separate the supernatant into a new tube
d. Add 400 pl of TBA 0.67% and mix with vortex
e. Incubate for 10 minutes in incubator at 100°C
Let it stand in room temperature and read the absorbance using spectrophotometer at 530 nm.

3. RESULTS AND ANALYSIS
3.1. The Level of H2S

From the results of H,S determination, it was found that the level of H,S around Sukawinatan
Landfill Site was higher than that around Gandus Rubber Factory. The details of results is shown in Table 1.

Table 1. The Level of H,S in Gandus Rubber Factory and Sukawinatan Landfill Site
Gandus Rubber Factory (ppm) Sukawinatan Landfill Site (ppm) Threshold Level (ppm)
0.332 0.482 0.02

Based on the results of study, it was found that the levels of H,S in Gandus Rubber Factory and
Sukawinatan Landfill Site were 0.332 ppm and 0.482 ppm, respectively. These results were 16 and 24 times
higher than the threshold level of H,S. The level of H,S in Sukawinatan Landfill Site was higher than that in
Gandus Rubber Factory. This might be assumed that garbage management system in Sukawinatan Landfill
Site was open dumping.

Open dumping is common to use as waste disposal system in developing countries. This has
something to do with the lack of finance for and trained human resources in waste disposal management.
Open dumping is the disposal of waste in a location without given any special treatments. This open
dumping system can contaminate environment in the form of air pollution. It is understood why the air
around Sukawinatan Landfill Site was contaminated with H,S and unpleasant smells. Open dumping can
become the source of disease vector development (such as flies, mice, cockroaches), spread unpleasant odor,
contaminate surrounding air and surface and ground water, trigger a fire hazard, and create prolonged heavy
smoke of fire [9].

Because open dumping is highly potential in contaminating the environment, waste disposal system
using open dumping must be located very far away from urban settlements and laid on a relatively wide land.
Landfill site of Sukawinatan was originally located far away from downtown. Following the growing number
of people, the area near the landfill site was gradually settled and much housing is developed. Based on the
preliminary studies, it was found that at the beginning of settlement in Sukawinatan people felt annoyed with
the air pollution. However, after settling in a long time people are accustomed to living with H,S from air
pollution.

Hydrogen sulfide is colorless gas, highly toxic, flammable, and has specific odor as found in
decayed eggs. This pungent smell can be detected if the level of H,S is > 0.13 ppm [10]. H,S at 0.05 ppm can
only spread its odor and at 0.1 ppm causes irritations and lack of sensory taste. After being exposed to the
level above 50 ppm, the symptoms will be gradually worse, painful conjunctivitis, headache, anosmia,
nausea, cough, sore throat, and pulmonary edema. Furthermore, at 500 ppm H.S will cause sudden loss of
consciousness, breathing depression, and the individual will die in 30-60 minutes [11]. Hydrogen sulfide
(H2S) in landfill gas, formed with the biodegradation of municipal solid waste, is a major odorous component
in a landfill. It poses a potential risk to humans and causes odor problems and complaints by the residents
near landfills [12]. Recent studies have implicated that H,S is involved in physiological and pathological
processes of many diseases, including cardiovascular, respiratory, nervous and endocrine systems [13].

The results of this study are in line with those of Mardiani (2006). She found that the level of H,S
gas exceeded a threshold level in radius of 25 meters from landfill site [14]. In addition, a study of Meirinda
(2008) indicated that H.S level in landfill of Sampah Terjun Kecamatan Medan Marelan was above
maximum level as regulated in a decree of environmental health ministry No. KEP-50/MENLH/11/1996
about Odor Standard [15]. The results of environmental impact analysis done in a landfill of Bantar Gebang
Bekasi indicated that the air pollution occurred in the landfill was caused by the increase concentration of
gases accompanied with unpleasant smells from activities done on the landfill such as demolition, hoarding,
and pressing of rubbish [16].
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3.2. The Level of Plasma MDA

The results of MDA level determination indicated that the average level of plasma MDA in people
living near Gandus Rubber Factory was higher than that living near Sukawinatan Landfill Site. There was no
significant difference (p <0.05) in the average level of plasma MDA between people living near Gandus
Rubber Factory and those living near Sukawinatan Landfill Site as shown in Table 2.

Table 2. The Average Level of MDA in People Living Near Rubber Factory Compared with That in
People Living Near Landfill Site

Gandus Rubber Factory Sukawinatan Landfill Site p*
Mean + SD (nmol/mL) Mean + SD (hmol/mL)
0.847 + 0.269 0.748 + 0.253 0.143

p* Mann-Withney Test (p<0.05)

The results of this study also revealed that there was no significant difference (p <0.05) in the
average level of MDA between people living near Gandus Rubber Factory and those living near Sukawinatan
Landfill Site. The average level of MDA in people living near Gandus Rubber Factory was higher than those
living near Sukawinatan Landfill Site. This was because most people living near the factory were the workers
of Gandus Rubber Factory and they were exposed more to the air pollution than those living near
Sukawinatan Landfill Site. Meanwhile, the occupation of people living near Sukawinatan Landfill Site was
more variative. Their jobs were not only scavengers or janitors but also others. Some of them worked outside
of Sukawinatan. Outdoor activities of people near Sukawinatan Landfill Site were more frequent than indoor
ones so that the length of exposure to air pollution was shorter than those near Gandus Rubber Factory.

The imbalance between free radicals and antioxidants formed in the body resulted in the increase of
MDA level as the biomarker of oxidative stress. This imbalance occurs when body is continuously exposed
to highly polluted environment [17]. The environment with highly polluted air enhances body mechanism to
fight for the toxicity. If body antioxidants cannot cope with this, the high level of free radicals will trigger the
oxidative stress to occur and destruct lipid cell membranes, DNA, and protein. Several epidemiological
studies revealed that long-term exposure significantly increase the biomarker of oxidative stress in blood.
Oxidative stress caused by air pollution exposure may induce cellular damage that impacts on the respiratory
and cardiovascular disorders [18].

According to Delfino et al, chemical components of air pollutant exposures that induce oxidative
stress and subsequent inflammation may be partly responsible for associations of cardiovascular morbidity
and mortality with airborne particulate matter and combustion-related pollutant gasses [17]. The mechanism
of air pollution-induced health effects involves an inflammation-related cascade and oxidation stress both in
lung, vascular, and heart tissue [19]. Inflammation is initially a protective mechanism which removes the
injurious stimuli and produces reactive oxygen species (ROS) able to induce cell killing. In the early phase of
inflammation, oxidant stress does not directly cause cell damage and can induce the transcription of stress
defense genes including antioxidant genes. This preconditioning effect of ROS enhances the resistance
against future inflammatory oxidant stress and promotes the initiation of tissue repair processes. Oxidation
damage has been implicated in many degenerative and nondegenerative diseases, including cardiovascular
and pulmonary diseases, diabetes, and Alzheimer disease [20].

4. CONCLUSION

The study found that the level of H,S gas in landfill site was higher than that in rubber factory.
However, there was no significant difference in the average levels of oxidative stress between people living
near rubber factory and those living near landfill site.
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