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Abstract
Keywords

Background and aims: Over time new energy sources and advanced
technologies will be needed. Fossil fuels such as gas energy play a major role Natural gas
in the energy demand of world. Natural gas (NG) containing of methane as a
primary fuel is used in urban and building application. Moreover, development
of technological methods for gas extraction increased the use of this resource. Neurotoxicity risk assessment
It is also a source of raw material for petrochemical industry. Although Plasma thiol group

methane is often regarded as a non-toxic chemical but high concentration

can reduce the percentage of oxygen in the air. Natural gas distribution, lower

extraction cost and less environmental contamination are the advantages

of natural gas consumption. In these years, natural gas as a source of energy

basket was used due to environmental issues and decreasing of oil reserve in

world. However, natural gas is the most important alternative instead of fuel.

After extraction of natural gas, it sent to refiner. By finishing the refining and

processing procedure, natural gas is chemically ready to use but it is colorless

and odorless gas as physically. From a safety point of view, a change must be

made in natural gas to be quickly and easily identifiable. In the gas distribution Received: 2019-03-12
process for industrial and public use, insurance of the user safety is important.
Many accidents are reported where gas leak cause these difficulties. Therefore,
in this industry, sulfur containing compounds as a leak warning was added to
transmission system in order to recognize gas egression. In the city station;
natural gas with the maximum pressure of 700-1000 PSIG and a minimum
pressure of 300-350 PSIG was transited and then pressure was reduced in the
level of 250 PSIG. The compounds are used to prevent the potential risks of
leaks and explosion. Sulfur containing compounds have a very prominent odor;
so that is detectable by the sense of smell at the lowest level of release. These
compounds could cause eye and throat irritation and bronchitis. Inhalation
exposure of hydrocarbons increased the risk of headaches, eye irritation and
asthma. However, occupational exposure to natural gas in this industry is
considerable and the natural gas toxicity in workers is a health risk for gas staff
industry. Although exposure to natural gas in homes is very low, exposure to
natural gas for technical personnel in gas industry is an important concern.
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Technical personnel monitor troubleshooting of gas system. However limited
number of investigations have studied the effect of airborne exposure to natural
gas. Therefore, the purpose of this study is to evaluate the effect of occupational
exposure to natural gas compounds on cholinergic activity and plasma thiol
groups. Plasma thiol was evaluated to show the balance between the generation
and deactivation of free radicals.

Methods: This research is a descriptive with comparative design that was
carried out in Chaharmahal va Bakhtiari Gas Company in the year of One
hundred ninety eighty eight and One hundred ninety eighty nine. In this study,
eighty men workers from the technical personnel of the gas company as the
exposed group and also eighty men employees from the administrative section
of the company were selected as the control group. Demographic information
including age, work experience and smoking was collected using a worksheet.
The health statue of subjects was evaluated by their medical examination file.
All participants in the study had no specific disease and did not use particular
drug. Subjects fill General Health Questionnaire for entering to study. The
questionnaire assesses physical symptoms, anxiety, social dysfunction and
depression. The scoring method in this questionnaire is from 1 to 4 for options
a through d. The test scores in each sub score was between 4 to 28. A score
higher than 14 for each sub-scale indicate a probability of a problem. Because
of statistical test age, official personnel, smoking and work experience in
unexposed subjects were matched with the technical staff. Age of technical
personnel was 37.41+6.42 year. At the end of the shift, for each person two
mL blood was sampled and collected in an anticoagulant tube. Blood samples
were centrifuged at three thousand RPM for ten min and plasma was prepared.
Workers of natural gas industry have tasks such as trouble-shooting and
adjustment activity. In these tasks leakage, filter replacement and regulator
adjustment was performed. In addition, technical staff monitor the various
station daily. Health risk was determined by the levels of plasma thiol as an
indicator of oxidative stress and evaluating the activity of the parasympathetic
nervous system in both groups of technical and administrative subjects. Thiol
groups in body proteins are an important antioxidant and is one of the major
intra- and extra cellular reducers. Thiol group exist in the structure of proteins
and indicate antioxidant properties of plasma. It has an anti-oxidant role
while by reacting with oxidizing agent reduced oxidative stress. Plasma thiol
levels were measured using the Hu method. In this method, 5,5'-dithiobis-
(2-nitrobenzoic acid) is reduced by thiol groups to 2-nitro-5-mercaptic acid.
Anion 2-Nitro-5-mercaptouric acid is a yellow compound. Therefore, the
intensity of the dye produced in the reaction will be proportional to the total
thiol concentration of the reductant. The absorbance of the thiol solution is
measured at 412 nm. The outcome of results were analyzed by the software of
SPSS version twenty one. The level of statistical significance was set at pre value
of 0.05.Data normality were analyzed using Kolmogorov Smiirnov test. Data
were presented by Mean +Sd. for normal distribution of data, the difference
between exposed and control subjects was evaluated by two sample student
t-test. If samples have not normal like distribution Mean Whitney U test was
applied.

Results: The mean of age in technical workers of the gas company were 37.6
+ 41.42 years by work experience of 10.93 + 5.37.There are no significant
difference between work experience and age in the exposed and administrative
workers. The results show that cholinergic activity in the technical personnel is
significantly higher in comparison with that of the administrative staff by the
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pre value lower than 0/02. A total of seventy percent of the cholinergic activity
in administrative staff people as base level was set at twenty four unit per liter.
The activity of acetylcholine esterase in fifty nine percent of technical personnel
was lower than this base value. The rate of decrease relative to baseline ranged
from 0.57 to 24.52 U/ L. The results of Logistic regression test show the chances
of abnormalities of acetyl choline esterase activity in technical personnel are
two times higher than to office personnel. The activity of acetyl choline esterase
enzyme in the technical personnel has a significant relationship with the levels
of thiol levels in the plasma. Median of thiol group in plasma of exposed group
was 0.48 from 0.121 to 1.07 micro molar and for unexposed population was
0.5 micro molar by minimum value of 0.012 to maximum level of 0.94 micro
molar. The level of plasma thiol groups was not significantly different between
technical personnel and office subjects by the pre value lower than 0/642.

Pearson correlation test showed that acetylcholinesterase activity in technical
personnel was positively correlated by Pre value lower than 0.05 with plasma
thiol groups (r = 0.3). One of the most important reasons for the change in
cholinergic activity is the disruption of the balance of oxygen free radicals.
The results of this study are in line with the theory that the decrease in
cholinesterase activity is correlated with the decrease in plasma thiol groups.
The low correlation coeflicient between cholinergic activity and thiol group
could be due to poor control of various factors to cause oxidative stress in
studied subjects such as nutrition and environmental pollution and so on.
The results did not show a significant difference in the amount of thiol groups
between different tasks of natural gas industry.

Conclusion: Investigating the damaging factor in natural gas workers is one
of the most important factors in the health controlling among the energy
producing industries. Researches have shown no clear perspective on the long
exposure for occupational exposure in natural gas industry. In order to prevent
the toxicity of chemical agent in the workplace, biological monitoring of
workers is an important for the control of chemical exposure. Several decades
ago, investigation of enzymatic activity is a suitable biomarker for chemical
exposure monitoring. Consequently, odorant compound due to their Organo
sulphur structure cause increase in the para sampatic activity then could be
effect in the health of technical subjects in gas industry. In this study, the level
of thiol group in technical personnel was lower than in office workers but this
relationship was not significant. The lack of difference between plasma thiol
groups in the exposed subjects and official workers could be related to variation
of the compound containing the thiol group. The toxicity of natural gas was not
sufficient to reduce plasma thiol group in exposed people.
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