Mesopo. Environ. J., Vol.7, No.1,pp(46-54), 2023

Mesopotamia Environmental Journal
ISSN 2410-2598
Journal homepage http//:www.mej.uobabylon.edu.iq

Doi: http://dx.doi.org./10.31759/mej.2023.7.1.0054

Comparing the levels of exposure to polycyclic aromatic hydrocarbons

(Naphthalene) among different Iraqi automobile workers groups

Alaa R. Omrain®
'Environmental Research and studies Center, University of Babylon , Irag. ORCID:0009-0009-2263-4710.

*Corresponding author: rashedalaa333@yahoo.com

To cite this article:

Omrain, A. R. Comparing the levels of exposure to polycyclic aromatic hydrocarbons among different Iragi working
groups. Mesop. Environ. J. Vol. 7, No.1, pp:46-54. 2023.

Received date: 12/3/2023 accepted date: 28/05/2023 published date: 15/06/2023

This work is licensed under a Creative Commons Attribution-Non Commercial-No Derivatives 4.0

[SIolsIo)

Abstract:

The workers in the field of car repairing are usually exposed to the exhaust emissions from cars containing polycyclic

aromatic hydrocarbons (PAHS), which can cause an increase in the possibility of cancers to them. One of the most
representative of these PAHs is naphthalene according to the reports of many organizations (WHO, and EPA). Therefore,
the levels of naphthalene were measured in the blood serum of three groups of workers (auto repairmen, painters, spare
parts sellers) in addition to control group. The results indicate that the above-mentioned groups are exposed to high levels of
PAHSs, where there was a high significant difference (P<0.05) in naphthalene levels among studies groups. Automobile
worker recorded High levels of naphthalene (2.46 ng/ml) flowed by painter group (1.52 ng/ml), and spare part seller group

recorded lowest levels (0.096 ng/ml).
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Introduction

It is well known, many harmful effects occur due to exposure to toxic chemicals, but more importantly for both

individuals and the whole population, are cancers and genetic defects caused by exposure to these chemicals [1]. Vehicles
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exhaust is considered one of the worst type of exposure, where it is emitted to the ground near the level of breathing, and
thus gives the maximum exposure of human, and contain PAHs, So the car repairers in workshops have a higher
opportunity for exposure to PAHs [2-3]. The exhausts commonly emit particles that have a large surface area that make
them carriers of toxic substances such as PAHs and heavy metals on their surface, these toxin-land particles have the ability
to accumulate in lung for long Time. PAHs and heavy metals are among the most common toxins present in this work
environments, where many workers (especially in car repair shops) suffer from frequent exposure to these pollutants [4].
note that these compounds (PAHS) are ranked ninth on the agencies list of toxic substances and diseases registered as the
most common compounds that threaten human health [5], Also diesel exhaust has been classified as a probable human
carcinogen (Group 2A) by the International Agency for Research on Cancer [6]. A large number of auto-repair workers lack
technical education, so they have a high potential of exposure to these pollutants despite occupational safety precautions.
Where the literatures indicate that the auto-repair shops are heavily contaminated with PAHSs [7], these shops contain many
PAHSs sources such as small combustion sources, electric power generation units, paint units, internal penetration engines
[8-9]. All of the aforementioned reasons made many literatures consider car garages as anthropological sources for the
PAHSs [10]. as these compounds are emitted in the form of a complex mixture containing hundred carcinogenic compounds,
also the components and concentrations of these compounds in the mixture vary according to their emission sources
[11,12]. In general, polycyclic aromatic hydrocarbons are large group of aromatic compounds that consist of two or more
benzene rings fused together [12], PAHs generally have a high degree of carcinogenicity to humans [13], its carcinogenic
pathway depends on the enzyme metabolize it, starting from the first step and ending with the mutagenic metabolites that
are characterized by its higher reactivity toward macromolecules like proteins, lipids and DNA, to form (PAHs-
macromolecules) adducts [14]. Naphthalene is the simplest representative of PAHSs, consisting of two aromatic rings.
Naphthalene inhalating causes a number of symptoms, including irritation of the nose and throat. High exposure to
naphthalene causes fatigue, tremors, headaches, nausea [6,9]. Generally the adducts may lead to persistent mutations (If not
repaired), that lead to cell transformation and eventually tumor progression, particularly the PAHs-DNA adduct have been
associated to an increased risk of lung cancer [15]. Generally, the automobile mechanics are at an increased risk of skin and
lung cancers as a result of exposure to PAHs [15-16].

This study, conducted for first time in the city of Hilla, and was designed for the purpose of identifying the levels of
PAHSs (represented by naphthalene) in the blood serum of auto repairmen, painters, and spear parts sellers that are exposed
to. There is very little literature about these groups of workers in the world compared to other group coke oven workers,
asphalt workers, and bus drivers.

Martials and Methods

This work involves sixty (n=60) male subjects, with age range (20-35 years). The subjects were divided into four

groups based on the severity of their exposure to the PAHSs as shown in Figure 1.
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Fig.1: The division of subjects covered in the current study.

Blood Samples Collection

Using disposable syringes, 5 ml of blood were drawn from each volunteer and slowly pumped into disposable gel
containing tube. At room temperature the tubes were allowed to clots for 20 minutes, then the serum was separated by

centrifugation at 3000 rpm for 10 min. The samples were stored at -20°C until utilized in the determination of naphthalene.
naphthalene determination

polycyclic aromatic hydrocarbons mixture (purchased from sigma-aldrich, 99.9%) was used in the preparation of
standard curve by acetonitril (purchased from merch, Germany, 97%) to accomplish a series of concentrations from 0.05-
150ng/ml. The naphthalene was extracted according to Madhavan. protocol [17] and naphthalene concentration in samples
were detected by used Knauer-HPLC, with C18 reverse phase column, diode array detector, flow rate 1ml/min, weave
length was 254 nm. Water (as component A) and acetonitrile (as component B) were used in preparation of a gradient
mobile phase. In general, the peaks of naphthalene were distinguished by matching with UV-spectra and retention time of

naphthalene standards.

Statistical analysis
SPSS software (IBM Corp. 2012). was used to complete the statistical calculations in this work, the results expressed

by mean £ SD, and probability of P< 0.05 was considered statistically significant.

Results and Discussion

The resulted of chromatogram for naphthalene and other PAHs shown in figure 2. Which shows a good separation
has been completed for naphthalene and other PAHSs in standard mixture and serum. naphthalene has been identified by
retention time and UV-spectrum matching with its standard solution. where the UV- spectra of naphthalene peaks in

chromatogram obtained from different sera samples were compared with those obtained from standard solutions as in figure
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3. And the Figure (3) shows the UV-spectra of naphthalene standard and of the chromatographic peak from serum (sample

1) at same retention time, and that the spectra are identical and compatible for both compounds in standard and serum.

(] § w 15 " 5 n

Fig. 2: Chromatogram of HPLC obtained from the 16 PAHSs listed by US EPA (analyzed only one compound 1 naphthalene

in standard and serum, the blue line is serum chromatogram, red line is standard chromatogram.
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Fig. 3: Comparison of the UV-spectra of the standard of naphthalene with same spectra of sample obtained from
chromatographic peak, at same retention time and under same chromatographic conditions, the blue line is serum spectrum,
black line is standard spectrum.
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All the 60 volunteers were age-matched males, and the age of volunteers ranged (25-35 years). There was no
statistically difference between exposed (A, B, C) and non-exposed (D) groups in terms of age (33.4 vs 29.61) as show in
table 1, and there was no significant differences between the exposed and non-exposed groups (P=0.832) (table.1). This is
consistent with findings of Tolos, W et al, [18] who found that, there is no significant difference (P=0.538) between the

control group and coke oven workers exposed to PAHSs regarding the smoking status.

Table 1. Demographic of the studied groups.

parameters Exposed Non exposed P-value
(meanzSD) (meanxSD)
Participants 45 (75%) 15 (25%) | -
Age 33.4410.02 29.61+8.85 0.083
Naphthalene ng/ml 1.97+2.1 0.32+0.45 0.031
Smoking status smoking Non-smoking smoking | Non-smoking
0.081
19 (35.1%) 21 (46.6%) 9 (60%) 6(37.5%)

Table 2. comparison of PAHs levels among studied groups based on t-student test.

A group B group C group D group
group P-value
(meanzSD) (meanzSD) (meanxSD) (meanzSD)
naphthalene
------ 2.46+0.087 1.52+0.081 0.096+0.061 <0.0001
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Fig.4: Comparison levels of naphthalene in studied groups, A, B, and C.

The importance of this work is based on measuring the levels of exposure of some workers to PAHs based on the
internal exposure, which can be used as a sensitive biomarker of exposure to toxins. Naphthalene was assessed in the serum
of three groups of workers, as an internal dose biomarker for PAHs exposure. The results of this study recorded the highest
levels of naphthalene among auto-mobile workers (2.40+0.092), after that the painters (1.06+£0.071), while the lowest levels
were found among sellers of spare parts (0.094+0.087). This is consistent with the results of Domenico et al [19] how
reported that auto mobile workers are exposed to higher PAHSs levels than painters’ group. Where the naphthalene level was
significantly higher (P<0.0001) in automobile worker and painters group compared to the spare part sellers’ group, and also
no PAHSs detected in any background blood serum samples of control group. Since the PAHs known as non-threshold limit
substance [20], it is necessary to compare the levels of PAHs to which Iragi workers are exposed to workers from other
countries to know whether risk exposure occurred or not. In automobile mechanics in Rawalpindi, kamal et al. reported the
PAHSs levels in serum was (0.333ng/ml). This means that Iraqi car repairers are exposed to PAHs by seven times higher
than what the repairmen in Rawalpindi are exposed to. The differences between the groups of automobile worker in
Babylon with those in Rawalpindi attributed to Poor hygiene, ventilation in the workplaces, in addition to the random
distribution of workshops in crowded prohibited areas [21-23], and the concentrations of PAHs in mixtures are vary
according to the sources emission as most important factors predicting differences between workplaces that would enhance
the extent of exposure to chemicals [7]. The burden of these congeners on the body can be said to be significantly higher in
car repairers and spare part sellers than the control in our study and in the literatures values in a similar studies. The levels
of PAHSs detected in current study were statistically significant and could be causative agents for many future diseases, thus,
naphthalene levels can become investigative tools, that may affect workers of studies groups. As another comparison
between the occupational categories (Iragi car repairers) in current study, and other occupational groups, in previous
studies, the coke-oven workers show a heavy PAHs exposure by using urinary 1-OHP as a biomarker [24], the level of
exposure of coke oven workers to PAHs (in Taranto in southern Italy) was slightly more than the level of exposure by Iraqi

car workers (2.9 vs 2.4 ng/ml), this is an indication of the severity of exposure of this group of workers.

https://www.mej.uobabylon.edu.i 51



Mesopotamia Environmental Journal ISSN 2410-2598
Mesop. environ. j. 2023, Vol.7 No.1 :47-55.

Conclusions

Automobiles repair workers are exposed to higher levels of PAHs compared to painter and spare parts sellers. and this
indicates severe pollution of car repair workshops in the city of Hilla.

Author Contributions Statement

The author confirms that he is the one who completed the practical work and writing.

Declaration of competing interest
The author confirms that there was no competing interest with others.

Acknowledgment

The author thanks everyone who contributed to the completion of this work, especially the volunteers.

References

[1] Hussein, I; and Mona S. A review on polycyclic aromatic hydrocarbons: Source, environmental impact, effect on
human health and remediation, Egyptian Journal of Petroleum, Vol.25, No.107, pp: 1-11. 2016.

[2] Aisha, M; Dalia, A; Mona, M; Fathy, F; Hafez, M; Abdullatif, A; Rashed, A and Fouad, A. Urinary and
Genetic Biomonitoring of Polycyclic Aromatic Hydrocarbons in Egyptian Coke Oven Workers: Associations
between Exposure, Effect, and Carcinogenic Risk Assessment, International Journal of Occupational and
Environmental Medicine, VVol.10, No.3, pp: 12-22. 2019.

[3] Olabanji, I; Asubiojo. O; Komolafe, M; Akintomide, A and Adeniji, A. Determination of polycyclic aromatic
hydrocarbons in blood plasma of neurology patients. Journal of Toxicology and Environmental Health Sciences,
Vol.1, No. 20: pp: 23-30. 2019.

[4] Bogdan, I; Cioroiu, T; Simona, C; Irina, C; and Mona, C. Polycyclic aromatic hydrocarbons in lung tissue of
patients with pulmonary cancer from Romania. Influence according as demographic status and ABO phenotypes,
Chemosphere; Vol.92, No. 4., pp: 78-92. 2013.

[5] Shehata, R; Rashed, L; and Rakha, A; Oxidative DNA Damage Due to Occupational Exposure to Polycyclic
Aromatic Hydrocarbons among Coal Tar Workers, Egyptian Journal of Occupational Medicine;Vol. 44, No. 2, pp:
54-68, 2020.

[6] Bhagavatula. M; Danielle, J; and Carlin, M. Polycyclic Aromatic Hydrocarbons: From Metabolism to Lung
Cancer,toxicological sciences, vol.3, No. 2, pp: 17-28, 2015.

[7] Caterina, L; Carla, L; Massimo, B; Claudia, L; Gaetano, R; Diana, C; Nicola, M; Sergio, C; and Venerando,
R. Mutagenic and DNA repair activity in traffic policemen: a case-crossover study, Journal of Occupational
Medicine and Toxicology: Vol. 13, No. 24, pp : 80-91. 2018.

[8] Akanimo, E; Edidiong, I; and Ifiok, E. Assessment of Polycyclic Aromatic Hydrocarbons Levels in Soil around
Automobile Repair Workshops within Eket Metropolis, Akwa lbom State, Nigeria, International Journal of
Research and Scientific Innovation, Vol. 5, Vol. 1, pp: 111-123. 2019.

https://www.mej.uobabylon.edu.ig 52




Mesopotamia Environmental Journal ISSN 2410-2598
Mesop. environ. j. 2023, Vol.7 No.1 :47-55.

[9] Ziying, Y; Chongshan, G; Qin, L; Yizhong, S; Jihuazhou, X; Rende, H; and Yingxin, Y. human health risks
estimations from polycyclic aromatic hydrocarbons in serum and their hydroxylated metabolites in paired urin
samples, environmental pollution, Vol. 290, No. 117975, pp: 33-42. 2021.

[10] Duarte-Salles, T; Mendez, M; Pessoa, V; Guxens, M; Aguilera, I; and Kogevinas, M. Smoking during
pregnancy is associated with higher dietary intake of polycyclic aromatic hydrocarbons and poor diet quality.
Public Health Nutrition, vol. 13. No. 12, pp: 22-30. 2010.

[11] Biaszczyk, E; and Mielzynska, D. Polycyclic aromatic hydrocarbons and PAH-related DNA adducts, J Appl
Genetics, Vol. 58. No. 4, pp: 267-77. 2017.

[12] Yonghua, W; Juan, Z; Youchao, D; Jia, Z; Lixiao, N; and Cheng, S. Quantitative determination of 16

polycyclic aromatic hydrocarbons in soil samples using solid-phase microextraction, J. Sep. Sci,. Vlo, 32. No. 3,
pp: 89-103. 2009.

[13] Jimmy, H; James, A; Gregory, E; and Donnell, O. The Determination of Occupational Exposure to Polycyclic
Aromatic Hydrocarbons by the Analysis of 1-Hydroxypyrene in Urine using a Simple Automated Online Column
Switching Device and High-Performance Liquid Chromatography, Journal of Analytical Toxicology, Vol. 36, No.
339, pp: 79-82. 2012.

[14] Anthony, A; Provatas, A; King, L; Kolakowski, D; and Stuart, R. Quantification of Polycyclic Aromatic
Hydrocarbons in Avian Dried Blood Spots by Ultra-performance Liquid Chromatography with Simple Liquid
Extraction and Phospholipid Solid-phase Extraction Preparation, analytical letters. Vol. 50, No. 16. pp: 44-57.
2017.

[15] Shashi, N; Kumar, V; Banajit, B; and Arun, K. Health Risk Assessment of Polycyclic Aromatic Hydrocarbons:

A Review, Journal of Pathology and Toxicology, Vol.1, No. 5, pp:77-28. 2014.

[16] Madhavan, N; and Naidu, K. Polycyclic aromatic hydrocarbons in placenta, maternal blood, umbilical cord
blood and milk of Indian women, Human & Experimental Toxicology, Vol. 14, No.506, pp: 69-84. 1995.

[17] Domenico, p; Giovanna, M; Calogero, S; Sonia, C; and Armelle, M; DNA adduct levels and DNA repair
polymorphisms in traffic exposed workers and a general population samples. Int. J. Cancer, Vol. 94, No. 121, pp :
23-38. 2001.

[18] Tolos, W; Lowry, L; and MacKenzie, B. 1-pyrenol in urine: A biological monitoring method to assess exposure
to polynuclear aromatic hydrocarbons containing pyrene. In: Cooke M, Dennis AJ, Fisher GL, eds. Polynuclear
aromatic hydrocarbons: physical and biological chemistry. New York, NY: Springer-Verlag. Vol. 55, No.3, pp:
913-926. 1991.

[19] Wegrzyn, E; Grzeskiewicz, S; Poplawska, W; and Glod, B. modified analytical methods for polycyclic
aromatic hydrocarbons, using SCE for sample preparation and RP-HPLC with fluorescence detection. Application
for different food samples, acta chromatographica, VVol. 17, No. 22, pp:57-69. 2006.

[20] Fioretti, M; Catrambone, T; Gordiani, A; and Cabella, R. Occupational exposure to polycyclic aromatic
hydrocarbons in airborne particulate matter: Validation and application of a gas chromatography-mass
spectrometry analytical method. J Occup Environ Hyg, Vol.7. No. 12, pp:42-55. 2010.

[21] Sawyer, J; Samet, J; and Pleil, M. Cumulative exposure assessment for trace-level polycyclic aromatic

hydrocarbons (PAHS) using human blood and plasma analysis Cumulative exposure assessment for trace-level

https://www.mej.uobabylon.edu.ig 53




Mesopotamia Environmental Journal ISSN 2410-2598
Mesop. environ. j. 2023, Vol.7 No.1 :47-55.

polycyclic aromatic hydrocarbons (PAHSs) using human blood and plasma analysis, Journal of Breath Research
Vol. 2, No. 037019 pp:76-88. 2008.

[22] Monica, L; Vermillion, M; Lisbeth, K; Siddens, M; Pennington, L; Uesugi, A; Anderson, L; Tidwell, S;
Tilton, J; Ognibene, W; Turteltaub, N; and Smith, E; Benzo[a]pyrene (BaP) metabolites predominant in
human plasma following escalating oral micr dosing with [14C]-BaP, Environment International Vol. 159. No.10,
pp: 20-33. 2022.

[23] Pascal, P; Anne, M; Renaud, P; and Dominique, J. Bicout Lung cancer risk assessment for workers exposed to
polycyclic aromatic hydrocarbons in various industries, Environment International Vol. 124, No. 33, pp: 109-120.
2019.

[24] Luigi, V; Lucia. B; Domenica. C; Antonio, C; Luigi, D; Maria C; Vincenzo, C; and Giovanni, M.
Environmental Monitoring of PAHs Exposure, Biomarkers and Vital Status in Coke Oven Workers, Int. J.
Environ. Res. Public Health VVol.17, No. 2199, pp: 46-55. 2020.

https://www.mej.uobabylon.edu.i 54



