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Abstract

The objective of the current research was to stady alteration in the biochemical and hematological
parameters among exposed workers in Petroleum antk@ Factories located in the Bazian basin noghwe
Sulaimaniyahcity,Iraq .we found a significant isase in the average BLL and serum iron values groement
and petroleum refining workers(11.3 pg/dL)and(1g2dlL) successively .As well among the studied geothe
workers at Mass CF had the highest BLL (15.5 pgéatd serum iron(216 pg/dL). An increase in the ager
values of serum creatinine and AST levels and aifgignt decline in mean values of ALP among thekees,
while, no significant difference were found betwesther studied biochemical parameters .The hemgitab
analysis revealed a significant increases in tHeegaof RBC, HCT and MPYV, in addition to, a deceeas
MCHC. Oppositely, no significant differences weoarid between other blood cell parameters.

Keywords. Petroleum and Cement Factories toxic dusts and durBdood lead, Iron biochemical and
hematological parameters

1. Introduction

The workers at the cement and petroleum refinirgofées are continuously exposed to many hazartmis
dusts and fumes .A hazard is something that hapdtential to harm the health, safety and welfdrpemple at
work. Examples of hazards that may be found invtbekplace include noise, hazardous, substancesiandgd
power-driven machinery, working at height sandssti@ working conditions (e.g. the threat of viateh (Bryan
Russell, 2012). The cement manufacturing indussryabour intensive and uses large scale and palignti
hazardous manufacturing processes. The industrgriexes accident rates that are high compared switie
other manufacturing industries. There are a nurnbéazards inherent to the cement production pgcgsme
examples for health like exposure to dust and héghperatures; contact with allergic substances; raise
exposure (lan Marlowe and David Mansfield 2002).Tgetroleum refining process produces a host of
pollutants—including fine particulate matter, sulpllioxide (SQ) , nitrogen oxides (NOx) and lead—from the
combustion of various fuels in boilers, processtémsa engines and flares. A host of operations yedair
emissions within the petroleum refining processwéwer, there are a few dominant sources. Petroleum
refineries are also major sources of volatile oigaompounds (VOCSs), hazardous air pollutants (lmotfanics
and metals) and carbon monoxide (CO). These palisitare not the focus of this report (Stappa arapéd,
2006). Many research and study were done and fdcosethe evaluation of the workers’ health by the
workplace, and the effect on the environment ardhedvorkplace; like, a research done on worketb®iead-
acid batteries department which shows that in cattapal exposure to cadmium or lead, antioxidatéeptal of

the body is disturbed, which is manifested by clearig both the concentration of trace elementstlaméctivity

of some enzymes (WojcjechWasowietzal, 2001).

Also the factories like cement factory have effentthe environmental around the factory for exampiany
soil samples were collected from south Jordan atdbe cement factory, were anthropogenic activiiesm to
be the responsible source of pollution for metalarban soils (Omar A. Al-Khashman*, Reyad A. Shiakehm,
2006), also by other work predictions of air pdhtis (dust, S& NOx, Pb and CO) emitted from a cement
plant(Bashar M. Al Smadeét al, 2009).

The study of determine the prevalence of respiyadgmptoms from occupational lung hazards amongdersr

in industries of south Tehran (Mehdi GhasemKhahial 2006), and in Nigeria where a study shows that
occupational exposure to dust is still a major edfos manual stone quarrying is a means of earailigng (O

C Ugbogu,et al 2009). While in Nigeria and in the petroleum proiilon factories, haemato-toxic implications
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of exposure to petroleum fumes through inhalatiorhiiman subjects were investigate for male and liema
workers, were samples of blood were collected dailgl subjected to haematological analysis, andebelts
shows that the petroleum fumes cause a reductidmé@matological indices which worsens with prolahge
exposure (A. M. Okoraet al 2006). Another study focused on the determinadibthe levels of lead, cadmium,
sodium and potassium in the blood of selected imdisvorkers, that the results revealed that wslkand the
residents of the neigh boring communities are erigk of lead poisoning to which they were expodabalola
0. O1* and Babajide S. 02, 2009).

2. Materialsand Experiments

The current study started from April 2013 throughg@ist 2013.the study intended to find out the béocical
and hematological parameters among three majaorssalocated in the Bazian basin northwest Sulaiyadm
city, Iraq .the stations were ;Mass cement factBagian cement factory and Bazian Oil refinery dagt They
were designated as stations A, B and C successiMetymethodology used in this study involved doestries’
data gathering, as well as, collection, preparatma storage of the blood samples. It also indutie different
laboratory procedures to investigate biochemicaenhatological and BLL profile among occupationally
exposed workers. The participants were given a jmgght about the aim of the study and the ineafent was
optional. Also, each of them received a copy oirtfesults with some interpretation. The study sknipcluded
32 randomly selected workers at the three stafiocested in Bazian basin. Their mean age was (34y&a)s
with average serving of (4) years with averageydaibrk of about 7-9 hours. The questionnaire fathesubject
was filled included, age, duration of work, safeteasures, smoking habits and self-reported complain
Conversely, 21  individuals with average age d¥H3) years from general population of Sulaimaniyah
residents who almost have no history of being wdbrké cement or oil refining factories and matchthg
experimental group in age and sex were enrolleal @mtrol group. Complete blood counts were obthinem
the whole blood specimens at the same day of ¢migaising automated hematology analyzer from SWEL
Sweden.

Serum Aspartate Transaminase (AST), alkaline phatsgh(ALP), creatinine, albumin uric acid and ragride
were analyzed by using KENZA 240 TX/ISE chemicaloaanalyzer, Bio Lab. France. While the blood lead
iron levels were obtained by using Inductively Cledp Plasma-Optical Emission Spectrometry, OPTIMA
2100DV from Perkin Elmer

Satistical Analysis

In the current study the statistical analysis usad included; independent-test to compare mearesdata were
analyzed by using the StatgraphicsPlus Versionh8.P-values less than 0.05 were considered gigntf

3. Results and Discussion

The results of the present study exposed, a higtatistically significant increase (P-value= 0.00Dpth the
average BLL value among cement and oil refiningkeos (11.3 pg/dL) ,when compared to those of @bntr
group(2.1 pg/dL),as shown in Figure 1. Among theligtd groups the workers at Mass CF had the higBigst
(15.5 pg/dL) compared to other studied groups @aziF=11.2 pg/dL and Bazian OF=6.1 pg/dL) The BLL
distribution among both studied groups are preseiméablel..Also a statistically significant inase (R0.05)

in the average serum iron levels were found amo@gent and petroleum refining workers(173 pg/dL)
compared to those of normal controls, as showrignrE 2.With Mass CF having the higher level amotiter
studied groups(216 pg/dL). The overall elevateélewf both BLL and serum Iron in the three studieations
and especially among the Mass CF workers may itelitaat they are much more exposed to cement factor
toxic dusts and elements such as lead and excessiyeas well as, the weakness of safety meaduorésat
station, with taking to account the geographicalfederations.

Regarding the biochemical parameters, we notegrdfisiant increase @.05) in the values of serum creatinine,
serum triglycerides and AST levels in addition teignificant decline (R0.05) in mean values of alkaline
phosphates ALP among the workers. Whereas, ndfisigmi differences (P0.05) were found between the mean
levels of the serum uric acid and Albumin levelg ®ignificant higher serum creatinine perhaps ssigginat
are more susceptible to kidney overload and failwhile elevated AST and triglyceride levels andezline in
ALP may indicate the susceptibility to liver damafeO.Ogunblijie and O.M Akinosun. 2011)

The data of hematological parameters are presentddble 2. The statistical analysis showed sigatiit
increases (B0.05) in the values of total red blood cell couRBC), hematocrit value (HCT)and mean platelet
volume(MPV) of the worker’'s blood in comparison tontrols, as well as, a decreas€f@5)in mean
corpuscular hemoglobin concentration (MCHC). Optabgi no significant differences were found betwéies,
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haemoglobin (Hgb), mean corpuscular volume (MCVgam corpuscular hemoglobin (MCH), blood platelet
count (PLT), total and differential white blood lse(WBC) .The elevated levels of serum iron may rafgct

the process of blood cell production by hemopoidigsue and aslo disturb the process of hemostasis.
(J.0.0gunblijie and O.M Akinosun. 2011 and SolliwBy M et al 1996).

Table 1.distributon of BLL values among workers aodtrol group

BLL pg/dL | Controln (%) | Workers n (%)
<1 12(75) 0(0)
1-5 1(6.25) 5(15.6)
5-10 1(6.25) 6(18.7)
10-20 2(12.5) 21(65.6)
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Figure 1. Average BLL values among studied groups
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Figure 2. Average Serum Iron values among studroups

Table 2. Average hematological among workers amtrebgroup

Parameters \(/::(::l‘:::sf(::lc:g?; Control(n=21) | p-value
Hgb g/dl 15.5 15 P>0.05
RBC 1012/L 5.7 5.1 P<0.05
HCT % 48 44 P<0.05
MCH pg 27.5 28 P>0.05
MCHC g/dl 32.8 34 P<0.05
TWBC 109/L 7.76 8.1 P>0.05
PLT 109/L 200 199 P>0.05
MPV fl 8.9 8 P<0.05
LYM % 35.8 35 P>0.05
GRA % 59.9 59.5 P>0.05
MID % 4.2 5.3 P>0.05
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Table 3. Average biochemical parameters among weiked control group

Parameters ‘(/::(::}le(::sf(;:f:tg;}; Control(n=21) | tvalue | p-value
Uric acid mg/dL 4.7 4.9 P>0.05
Creatinine mg/dL 1.1 0.8 P<0.05
ALP IU/L 172 257 P<0.05
AST IU/L 16.6 34 P<0.05
Albumin mg/dL 4.4 4.5 P>0.05
Triglyceride mg/dL 203 115 P<0.05

4. Conclusion

» The blood of workers at cement and petroleum féetdocated in Bazian basin contained elevateddenfe
Lead and Iron indicating an increased occupatierpbsure.

> Elevated levels of serum creatinin, AST andtrighaes may suggest the sociability of the workerkitimey
and liver damage

» The workers had an elevated RBC, HCT and MPV wéhbrdased MCHC.While, the rest of blood counts
were found to bewithin normal limits
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