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ABSTRACT

Introduction: Climate change and hot processes in the workplaces has led to an increase in the effects of
heat stress on employed people, which has become a major concern, especially in tropical and subtropical
countries. Early detection of biomarkers in induction of heat stress-related DNA damage can be used
in the identification and evaluation of health and safety, including occupational health professionals, as
well as to prevent serious diseases caused by heat stress in various occupations with the nature of hot
processes or to help different warm seasons of the year. Therefore, this review study was conducted to
identify diagnostic biomarkers heat stress induced- DNA damage in occupational exposure.

Material and Methods: Databases such as PubMed, Scopus, Google Scholar, and Web of Science were
systematically searched to meet the study’s goals. Moreover, references to relevant publications were
examined. Finally, suitable articles were selected and analyzed using the inclusion (studies on different
occupations, different biomarkers in hot work environments, all articles published without time limit until
the end of April 2022 , and English and Persian language) and exclusion criteria.

Results: The results of search in databases showed that 9234 articles were found in the initial search.
After removing duplicate and unrelated articles, 2209 eligible articles were selected. Based on abstract
full-text screening, 7166 studies were excluded, and based on abstract full-text screening, 21 studies were
not accessible. Finally, seven articles were selected to be reviewed. The evidence showed that diagnostic
biomarkers included the measurement of 8-hydroxy-2-deoxyguanosine (8-OHdG), micronuclei semen
quality, heat shock proteins (HSP70), and leukocytes were extracted to heat stress induced- DNA damage
in occupational exposure.

Conclusion: Based on a review of studies, biomarkers identified are suitable for heat stress induced- DNA
damage as a result of occupational exposure to extremely high heat climate conditions. Understanding
and identifying appropriate biomarkers in inducing DNA damage can help health and safety professionals
determine the amount and magnitude of heat stress responses in occupational exposure to different
temperatures and take appropriate measures and interventions to control and reduce the hazard effects
of thermal stress. This study can also be considered as a preliminary study for research in the future.
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1. INTRODUCTION

Thermal stress is considered an important factor
for biological effects, damage to cellular structures
and functions, and disturbance of vital enzymes
activity. Cell injury such as genotoxicity, oxidative
stress, and DNA damage is induced by hot climate
conditions in several workplaces including cooks,
furnace workers, and professional drivers, etc.
Cellular responses to thermal stress such as various
cellular compartments and enzymes such as
activating signaling pathways induce the transient
heat shock proteins (Hsps) expression and other
biomarkers.

Therefore, the present study was aimed to
systematically investigate data reporting diagnostic
biomarkers DNA damage following heat stress
exposure, and explore their relationships and
responses.

2. MATERIAL AND METHODS

In this study, databases such as PubMed,
Scopus, and Web of Science were searched for
articles published from 2000 to 2021. At first, all
titles and abstracts were checked for inclusion
by two reviewers. Then, the full texts of the
articles were reviewed (n=5). Two articles were
included from the reference lists. After conducting
screening and selection, two checklists were
applied for data extraction. The first checklist
included the characteristics of the studies such as
the first author’s name, publication year, location,
participants, biomarkers, protocols, techniques,
findings, cell damage, risk factors and quality
scores. Two independent reviewers assessed the
methodological quality of included studies using
the 16-items quality assessment tool for studies
with diverse designs (QATSDD).
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3. RESULTS AND DISCUSSION

The results of search in databases showed that
12503 articles were found in the initial search. After
removing duplicate and irrevalent articles, 7871
eligible articles were selected. Based on abstract
full-text screening, 7821 studies were excluded,
and based on abstract full-text screening, 45
studies were not accessible. Finally, by checking
the references mentioned in the selected articles,
2 more eligible articles, which were not retrieved
in the search strategy were added; finally, 7
articles were selected to be reviewed. Based on
the results, diagnostic biomarkers include the
measurement of urinary 8-OHdG, micronuclei
in peripheral blood lymphocytes, hormonal tests,
sperm and semen quality, HSP70 in peripheral
blood lymphocytes, testosterone, and leukocytes
were extracted to heat stress induced DNA damage
in occupational exposure.These biomarkers are
suitable for the effects of heat stress as a result of
occupational exposure to extremely high heat
climate conditions. Exposures to thermal stress
is a significant occupational health risk factors
including, DNA damage in lymphocytes and

Journal of Health and Safety at Work 2023; 12(4)

leukocytes, and damages in sub-cellular level for
worker population.

4. CONCLUSIONS

Identifying the main biomarkers of molecular
responses to heat stress, including HSPs, 8-OHdG
and other related biomarkers, can help early detect
of heat-induced cellular damages and destructive
effects, especially in people working in hot
environments. Finally, it is required to implement
diagnostic tests to avoid the rise of heat-induced
diseases.These results show the need to more
attention of researchers for conducting studies
warm climate condition, in different tropical
and subtropical countries, on development and
validation of novel biomarkers related to heat stress
exposure, and DNA damage in the environments
with high heat stress.
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