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ABSTRACT

Environmental and occupational studies are necessary for managing risk in exposed humans. Although hazardous
effects of gasoline were initially considered in occupational settings, the current study aimed to explore the effects of
gasoline on blood, kidney and liver indices in unregulated gasoline traders. The case group was gasoline traders
who directly exposed to the gasoline compounds. The data were collected through a medical assessment and
obtaining a 10 ml venous blood sample. Complete blood count, blood urea nitrogen (BUN), creatinine (Cr),
aspartate aminotransferase (AST), alanine aminotransferase (ALT), and alkaline phosphatase (AP) were tested. The
hemoglobin, hematocrit, mean corpuscular hemoglobin concentration, BUN, AST, ALT, AP levels were higher in the
exposed group. However, the Cr level was significantly lower in the exposed group compared to the non-exposed
ones. Most of parameters wer e significantly different between two groups. Proper controlling and training may limit
the burden of future chronic disorders costs at risk populations.
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INTRODUCTION

The most common routes of gasoline or petrol humgosure are through inhalation and ingestion. Aetya of

local or systemic problems occurs through exposorgasoline contamination. Skin and eye irritatioarcosis,
pneumonitis, atelectasis, abdomen pain, renalr&gikcardiac arrhythmias, cardiac arrest, disseméhattravascular
coagulation, convulsions, coma and sudden death oneyr after an acute exposure [1]. In additi@ukemia,
aplastic anemia, and chromosomal aberrations aogtesl in chronic exposure [2]. Gasoline componargsknown
as carcinogen [3,4]. Nevertheless, no risk of caregorted from short-term or occasional expos[ikgs

The blood, liver, and kidneys are the major orgamsich are affected by gasoline compounds. Anetnar
cancer, and renal failure related to the gasolareponent exposure have been reported in a numistudies [5,6].
However, some studies did not find a significarsioagation between liver cancer and gasoline ex@ogir

Exposing to gasoline components is increasing enktbrder of some of the Middle East countries sagHhran,
Pakistan, Afghanistan, and Iraq where people codiad trade gasoline as an unregulated job. Thegttly exposed
to gasoline components through inhalation, skirntammation and occasionally accidental ingestiorrvBucking
on a pipe to remove gasoline from vehicle fuel sarfkhey are unaware of long-term risk exposure.réfbee,
environmental and occupational studies are necedsar managing risk in exposed humans [7]. Althoug
hazardous effects of gasoline were initially coastdl in occupational settings, the current studgests the
changes in blood, liver, and kidney parametersniregulated gasoline traders who had direct intm@latingestion
and dermal exposure.
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MATERIALSAND METHODS

Sudy design and participants

This case-control study was conducted in Zaboh fram January to April 2012. A purposeful samglimethod

was applied to collect the data from the study petans. The researchers visited the samples aloagtreets,
where they traded gasoline, and invited them tbaratory center for data collection. The total gkensize was 300
men. Of them, 150 were included as case group. T unregulated gasoline traders in the street®ars

around the gas stations. The traders sucked g@eat@piremove the gasoline from the vehicle fueksaand collect it
in an unsafe plastic container without tight seblhey usually transported the collected gasoliné trieir own cars,
and restored them at homes. The main direct soofo@eposure were included inhalation, accidemtgéstion, and
skin contact, which were of gasoline evaporatiamfithe fuel tank of cars and the loose seals atiplaontainers.
The control group, 150 people, did trade neitheotine nor work in the oil industry. The inclusioriteria were no
past medical history of chronic diseases, includiiapetes, hepatitis, renal failure, and blood miscs, no using a
specific medicine, no smoker, and no alcohol comgtioms. The case group must also be involved indhet least
6 hours a day for 6 months. Besides, gas statiokexs, oil workers, and mechanics were excludenhfiloe study.

Sudy variables

Demographic data, including age, job duration (yead working time (hour/day) were collected thriowagphysical
assessment. Ten ml venous blood was taken forathardtory tests in the mornings. The complete blomaht
(CBC), creatinine (Cr), blood urea nitrogen (BUMjpartate aminotransferase (AST), alanine aminsfeease
(ALT), and alkaline phosphatase (AP) levels wertei® using Sysmex KX-21N hematologic analyzer, miade
Japan, and GT 3500, made in Italy. In order toicaonthe reliability of the tests, some of the sa@splvere double-
checked in another laboratory.

Ethical approval
The ethical approval was obtained from the Ethicen@ittee of the university. The purpose of the gtwhs
explained to the participants and an oral & writtensent was achieved before data collection.

Data analysis
A logistic regression was applied using the SPS#®22lculate the odds ratio for the study pararsefehe p-value
was set at 0.05 and the confidence interval at 95%.

RESULTS

Of 300 men who participated in the current studf) vere exposed directly to the gasoline and theaeing 150
were non-exposed. Of the exposed group, three pemsere excluded because of hepatic problems fritading
gasoline. There was no significant difference i dverage age of exposed and non-exposed grous3 (88.17
Vs. 30.74 + 8.54P =.992). The average exposure time was 6.81 * ¥eBBs with an average of 10.90 + 2.08
hours/day.

The most common symptoms in the exposed group weughing (71.1%), throat problems (57.1%), and skin
itching (22.4%). However, nobody complained of aeyable symptoms in the case group.

Table 1 shows the level of RBCs (Odds Ra®&®= 1.30, 95% Confidence Intervall (1.30, 16.67)P=.018), Hb
(OR: 9.51; 95%CI: 1.19, 76.03P=.034), HCT OR: 8.22; 95%Cl: 1.85, 36.62;P=.006), and MCHCQR: 1.93;
95% ClI: 1.26, 2.95;P=.003) indices were significantly higher in the €agoup compared to the control ones. In
addition, the level of BUNQR: 2.98; 95%Cl: 1.34, 6.66P=.008), AST OR: 3.65; 95%Cl: 2.27, 5.85P <. 001),
ALT (OR: 4.49; 95%Cl: 2.70, 7.48P <. 001), and APQ@R: 15.64; 95%Cl: 7.43, 32.94P <. 001) were higher in
the exposed group. However, the WBTGR( 85; 95%Cl: .75, .95;P=.005), and Cr@QR: .36; 95%ClI: .22, .59,P <.
001) levels were significantly lower in the expoggdup compared to the control ones.

DISCUSSION

The current study investigated exposure to gasolapor for a long time. The people, who traded bjasas an
unregulated job, were directly exposed to gasolim@ugh inhalation, skin contamination and occaalign
accidental ingestion when sucking on a pipe to ramgasoline from car fuel tanks. This unregulated is
currently being common in the border of less-depetb areas of the Middle East countries such as Iraq,
Pakistan, and Afghanistan or in regions with indéémmar.
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The medical history and physical assessment shtiveeadtoughing, throat problems, and skin itchingeathe most
common symptoms in the exposed group. The long-exposure to gasoline vapors could be a poterigiafactor
that can trigger the mouth and oropharyngeal canddre prevalence of complaining symptoms wasia With the
previous studies of human and animal samples [8].

Table 1. The odds ratio, mean (standard deviation) of laboratory testsin case and control groups

' OR Case Control
Variable (95%Cl) P-value (n=150) (n=150) P-value 95%Cl
Mean (SD) | Mean (SD)
WBCeatsiutien mm (.7;??95) 005 (‘j:g;) 7.02(2.07)|  .005 -1.09, -.19
RBGhiliion/uLicu mm (1.32-).,3]?6.67) .018 2'793% ?6842) .031 .02, .33
Hgbya (1.13',5716.03) 034 g.'olZ) (11‘%213735 =001 42,1.23
HCTy, (1.8,?,"2326. 62 006 ‘(‘; 'g% ‘(‘i'fg) 003 74,3.48
PLTim ('3%02966) 1.00 (274%7.6594; %gg Zg’) 688 | -18.45,12.69
MCV cuum ) 4;”‘1.8 .| 865 ?5.598) (%‘;'.772) 182 | -7.87,142
MCHegcer (.91;63?13) 097 ?gf% ?gjé) 177 -23,1.07
MCHCyq (1_216'192.95) 003 ?f '3839) é%.:’;;) 477 | 557,256
BUN g (.2'23’6?59) <.001 %32.'315) %3357) 003 41,1.98
Clnga. (1.324?2.66) 008 (.5211) ('.6251) =001 -18, -.08
APt a. 41357'?2‘.9 g <001 (3288%275) %jg.ff) <001 | 12027, 211.0]
ASTuw (2_237'162.85) <.001 égg%) %g.'gsz) <001 | 13.82,26.63
ALTwn (2.?6‘,1%.48 <001 (3;127'.% (ig'.ii) 001 | 5.00,2057

The changes in the blood cell count, kidney andrliparameters were the other important findingth@exposed
group. The RBCs, Hb, and MCHC indices were sigaiiity higher in the exposed group compared to trgrol
ones. Although the findings were statistically éiint in the exposed and non-exposed groups, teey w normal
ranges and did not show any other severe signymgtems. This may indicate a need for a longituldiokow up
at risk populations because the gasoline compoaffdst bone marrow and blood components, whichltieguin
an acute leukemia in the exposed people [1,2].

Investigating the renal function indices, the levef Cr and BUN were significantly different betwetne exposed
and non-exposed groups. The Cr was lower, but sl Bias higher in the case group in comparison i

control ones. The BUN and Cr levels fluctuate ipased to gasoline vapors [9], but renal failurmévitable lately
[6]. Gasoline inhalation and ingestion increase kitey weight of the rates in a short period aathplogical

changes occur in a long-term exposure [9]. Howelehi [10] did not find a significant associatioretiveen

estimated occupational exposure to gasoline angestd and risk of Renal Cell Cancer. Although, ¢hisr not a
consensus in previous studies on the effects afligascomponent of renal diseases, the Cr level designate a
possible onset of renal disorder in the exposedmgrdhe higher level of BUN in the exposed groungied a

higher intake of exogenous proteins.

Liver tests, including AST, ALT and AP were sigodintly higher in the exposed group compared tonthe-
exposed ones. The risk of gasoline vapors is ovetsial, some researchers reported that path@lbgianges in
liver tissue and an increased risk for cancer [BWRereas Lindbohm did not find a relationshipvibetn gasoline
vapor exposure and liver cancer [13]. We also didfind evidence of severe problems in the curstmdy group.

Although the findings of the current study are datically significant, they indicate important afges that require
a longitudinal study to find the impacts of proledgexposure to gasoline vapors at risk populatibhs.findings of
current study could be a basis for investigating tisk effects of gasoline components in societidwere
unregulated gasoline trade is prevalent and pemgleinaware of the long-term effects of the hazahe. message
must be transferred to occupational health prafessitrades, and people. The governments must figetdathis
unhealthy trade in the cities and controls sholildba addressed. However, the results of the ptesty are
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limited to the blood, kidney and liver tests thrbugblood sample. Exposure assessment was bagedtamipants’
reports, which is inaccurate. Further relevanessment and diagnostic approaches such as ultigrsgny,
histopathological evaluation, and measurement gblgge components, i.e., benzene recommended tb din
changes in the body systems as needed.
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