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Abstract:

This study aimed to assess the environmental impact of gaseous
pollutants emitted from oil production and refining processes at the Qayyarah
Refinery, located south of Mosul, on the health and functions of some vital

organs in workers exposed to these emissions.

The study samples were divided into two groups: an exposed group
consisting of 100 refinery workers and a control group of 30 individuals.
Additionally, the exposed group was subdivided based on years of
employment into three categories: less than 5 years, 5—10 years, and more than

10 years, in order to investigate the effect of exposure duration on the results.

The study included the measurement of several gaseous air pollutants,

hematological and biochemical variables, as well as molecular-level assessments.

A decrease was observed in the partial pressure of oxygen, blood pH
values, and bicarbonate ion levels. In contrast, increases were recorded in the
partial pressure of carbon dioxide, carboxyhemoglobin levels, and lactic acid

concentrations, compared to the control group.

Air analyses conducted within the refinery revealed -elevated
concentrations of air pollutants, with the highest levels recorded in November,

December, and September.

Results showed an increase in hemoglobin concentration, hematocrit, red
blood cell count, platelet count, and white blood cell count among the exposed

workers compared to the control group.

Regarding liver function, the activities of aminotransferase enzymes—
alanine aminotransferase (ALT) and aspartate aminotransferase (AST)—were
measured and found to be elevated in refinery workers, particularly in those with

more than 10 years of service.



Kidney function-related biochemical parameters were also assessed. The
results indicated an increase in serum albumin and creatinine concentrations in
exposed workers compared to the control group, with more pronounced elevations

observed in workers with over 10 years of employment.

For lung and nervous system function indicators, there was an increase in
the concentration of carbonic anhydrase (related to lung function) and
acetylcholinesterase (associated with nervous system function). These enzyme
levels were significantly higher among workers with more than 10 years of service

in the refinery.

The study also found elevated blood lead levels in exposed workers
compared to the control group, with further increases among those with over 10

years of exposure.

At the molecular level, gene expression analysis revealed a significant
dysregulation, characterized by increased expression of the oncogene HER2 and
decreased expression of the tumor suppressor gene p53. This suggests the
presence of persistent cellular stress that may lead to carcinogenic changes or

disruptions in cellular growth regulation.



