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Summary

The current study aimed to determine the concentrations of many
industrial chemical pollutants like heavy metals accumulated such as lead,
copper, iron, zinc, and manganese in the serum of workers in different
professions in Mosul city and one of its suburbs, to demonstrate the effect of
these pollutants on blood components and the level of balance between oxidants
and enzymatic and non-enzymatic antioxidants. 150 blood samples were
collected from healthy, non-smoking male workers from the right and left sides
of the industrial area, and the Kaser Almatran on the right side of Mosul city.
These workers were routinely exposed to pollution during their daily works. The
samples were collected from September 2019 to January 2020. The exposure
periods were divided according to working years from (5-10), (11-20), and
(more than 20) years and their ages ranged between (19-66) years. The study
included six professional groups, namely: car blacksmithing, cars and house
dyeing, oil replacing and lubricating cars, fixing of liquid car batteries, electric
power generators, and fuel stations. The comparison was made with the 30
healthy, non-smoking male workers of the same age, residents outside of Al-
Sheikhan district in the Jarrah complex, and people working in agriculture were
considered as a control group.

The results showed that the serum of workers contains bioaccumulation of
studied heavy metals. It showed a significant increase in the concentration of
accumulated lead, copper, iron, zinc, and manganese during the exposure
periods of (11-20) and (more than 20) years in all the studied groups.

The results of most of the working groups also showed the highest rate of
accumulation of the studied heavy metals according to the following sequence:
workers in electric power generators, fixing of liquid car batteries, fuel stations,
car blacksmithing, cars and house dyeing, and oil replacing and lubricating cars.
While the results revealed, an insignificant increase in the concentration of all
accumulated heavy metals for the exposure period (5-10) years compared to the
control group.

It is concluded that the different periods of exposure and work behavior
play an important role in increasing the accumulated concentrations of lead,
copper, iron, zinc, and manganese, i.e. there is a clear relationship, the longer the
exposure period, the greater the concentration of the accumulated metal in the
serum of workers of different professions.



Also, the results revealed a significant decrease in certain blood
components, as the concentration of Hb and PCV in all groups for all exposure
periods.

Also, the study included determining the extent of the influence of
industrial chemical pollutants such as heavy metals and their continuous
exposure through the concentration of malondialdehyde MDA, which
constitutes one of the lipid’s oxidative stresses, and the activity of glutathione
peroxidase GSH-Px as an enzymatic antioxidant as well. For all exposure
periods, the results indicated a significant increase in MDA concentration and
GSH-Px enzyme activity in the serum of workers in different professions.

The results of the current study showed a significant increase in non-
enzymatic antioxidants, including each of the creatinine, uric acid, and total and
conjugated bilirubin concentrations; while it showed a non-significant and slight
decrease in the concentration of albumin in the serum of workers in different
professions and during exposure time (5-10), (11-20) and (more than 20 years)
compared to the control group. These results showed that the different exposure
periods, particularly the period of more than 20 years, had a clear influence on
these parameters in the serum of the workers.

In addition, the results showed an insignificant decrease in the calcium
concentration in the serum of workers in different professions and all exposure
periods compared to the control group.

Finally, it is concluded from this study that the exposure of workers in
different professions to various forms of industrial chemical pollutants has
caused oxidative distress to these workers, which led to strong detrimental
effects with prolonged the exposure period and disturbed the mechanisms of
metabolism and physiology.
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