Metadata, citation and similar papers at core.ac.uk

Provided by Northumbria Research Link

Northumbria Research Link

Citation: Kordi, Khalid, McNally, Richard and Namdeo, Anil (2018) The Urinary 1-Hydroxypyrene
Biomarker in Street Janitors Exposed to Air Quality Changes Associated with Religious Events in
Madinah, Saudi Arabia. Journal of Transport & Health, 9. S52-S53. ISSN 2214-1405

Published by: Elsevier
URL: https://doi.org/10.1016/}.jth.2018.05.038 <https://doi.org/10.1016/].jth.2018.05.038>

This version was downloaded from Northumbria Research Link:
http://nrl.northumbria.ac.uk/id/eprint/43535/

Northumbria University has developed Northumbria Research Link (NRL) to enable users to access
the University’s research output. Copyright © and moral rights for items on NRL are retained by the
individual author(s) and/or other copyright owners. Single copies of full items can be reproduced,
displayed or performed, and given to third parties in any format or medium for personal research or
study, educational, or not-for-profit purposes without prior permission or charge, provided the authors,
title and full bibliographic details are given, as well as a hyperlink and/or URL to the original metadata
page. The content must not be changed in any way. Full items must not be sold commercially in any
format or medium without formal permission of the copyright holder. The full policy is available online:

http://nrl.northumbria.ac.uk/policies.html

This document may differ from the final, published version of the research and has been made
available online in accordance with publisher policies. To read and/or cite from the published version
of the research, please visit the publisher’s website (a subscription may be required.)

UniversityLibrary

CUSTOMER

SERVICE
EXCELLENCE


https://core.ac.uk/display/326247411?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://nrl.northumbria.ac.uk/policies.html

[1=]3

% Northumbria
University
NEWCASTLE



[nstitute of

A

Institute of Health & Society, Newcastle University

The Urinary 1-hydroxypyrene Biomarker in Street Janitors exposed to Air
Quality Changes Associated with Religious events in Madinah, Saudi Arabia

Kordi KNt, McNally RJt, Namdeo A?

1- Institute of Health & Society, Newcastle University, Newcastle, UK
2- School of Engineering, Newcastle University, Newcastle, UK

25 Newcastle
University

a

Background

Madinah Is the second most important Muslim holy city in Saudi
Arabia. Particularly during holy months, traffic congestion and
consequent air emission of several pollutant compounds, “mainly
carcinogenic Benzola]pyrene (BaP)”, Is expected to reach high
levels at certain locations. BaP Is a potent carcinogen and mutagen
found in diesel exhaust emissions®. It is classified by IARC as a
human carcinogen (Groupl) with a potential to bind to cellular
proteins and DNA with toxic effects?.1-Hydroxypyrene (1-OHP), a
metabolite of pyrene, has been commonly used as urinary biomarker
of (BaP) exposures.

Aim:

The aim of this study was to explore the levels of BaP in ambient air
In Madinah at various locations to Investigate the relationship
between BaP and urinary 1-OHP among participants (street
vendors).

........

Figure 1: The Study Locations: (A) Downtown, (B) Quba, (C) Awali, (D) Sultana, (E) Al Aziziyah, in Madinah
Saudi Arabia.

Methods

The research was designed as a time series study of one
Islamic year to include three locations with high traffic density
(Downtown, Quba, and Awali) and two control locations with
low traffic activity (Sultana and Al-Aziziah) in Madinah (Fig. 1).
Twenty male street janitors participated in the study from the
five locations. Dally breathing-zone BaP was measured using
PM, . personal samplers at the five locations. Morning and
after-work urinary 1-OHP was measured daily. Dally traffic
volumes were recorded at the same locations. Dally weather
recordings were obtained at these locations. Statistical
analysis was done using descriptive statistics, ANOVA, time
series analysis and plots. Statistical significance was
considered at p< 0.05 (Figure 2).
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Figure 2: Flow chart of the study methodology

Results

Urinary 1-OHP, BaP and daily traffic volumes were significantly higher
at the high traffic locations (Figure 3) compared to those in the control
locations. Time series analysis using ARIMAX model for urinary 1-OHP
showed that the only significant input variable was air BaP (Figure 4).
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Figure 3: Means (xSD) of daily traffic records (a), personal air sampler benzo[a]pyrene (ng/m3)(b), and urinary 1-OHP (umol/mol
creatinine)(c), at five study locations in Madinah during Islamic calendar year from 1/4/1438 — 30/3/1439. Means with the different letter
(a,b,c,d) are significantly different from each other according to post hoc (Tamhane's) test, p<0.05.
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Figure 4. Time series graph of daily Benzo[a]pyrene (ng/m3) and urinary 1-OHP (umol/mol creatinine) at
traffic locations in Madinah for one Islamic calendar year from 1/4/1438 — 30/3/14309.
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Figure 5: Time series graph of daily records of vehicles at five studied locations in Madinah for one Islamic
calendar year from 1/4/1438 — 30/3/1439.

Conclusions

There Is a noticeable rising rate of emitted BaP at traffic
locations and holy months that Is associated with elevated
levels of urinary 1-OHP as a biomarker of exposure among the
street janitors. It spotlights the importance of finding solutions
to minimize Iits emission to protect the health of Madinah
residents and visitors.
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