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—— Letter to the Editor

Effects of Occupational Inorganic Dust Exposure on Plasma
Glutathione
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Dear Editor-in-Chief

“Glutathione (GHS) is an important antioxidant
involved in reducing various lipid and other per-
oxides, thus protecting cells from oxidative dam-
age” (1). In a study on 40 individuals exposed to
coal dust, for both pneumoconiosis and non-
pneumoconiotic respiratory disease, increased
enzymatic antioxidants indicated reduced risk (1).
The aim of this study was to assess plasma levels
of total and reduced glutathione in workers ex-
posed to inorganic dust.

The study was approved by the Trakia Universi-
ty’s Ethics Committee, and written informed
consent was obtained from all studied individu-
als. The study was performed in 2016 in Stara
Zagora, Bulgaria. Forty workers from an iron
casting factory occupationally exposed to inor-
ganic dust (24 men and 16 women) and 44 non-
exposed controls (29 men and 15 women) were
examined. The mean age of the exposed was
41.50 £ 8.09 years and of the control group 47.89
+ 11.61 years.

Determination of mineral dust in the factory
work environment showed that the inhalable dust
fraction (12.1 mg/m’) exceeded more than twice
the limit value (5.0 mg/m’). Total and reduced

glutathione were determined using Glutathione
Colorimetric Detection Kit (Ray Biotech Inc.,
USA) in mg/ml. The obtained results for gluta-
thione were statistically analyzed according to
age, sex, duration and type of dust exposure, and
smoking.

A trend for elevated total (0.46£0.19 mg/ml) and
reduced (0.32+0.17 mg/ml) glutathione was ob-
served in the group exposed to inorganic dust
compared with the control group (0.4410.02
mg/ml, P=0.301 and 0.31£0.14 mg/ml, P=0.993
respectively). Total glutathione in exposed wom-
en (0.49£0.02 mg/ml) was significantly higher
(P=0.01) than in the control females (0.411+0.02
mg/ml). The lower level of total and reduced
glutathione found in exposed men appears to be
related to higher dust concentrations in the work
environment and the resulting depletion of those
individuals’  compensatory  capacity, which
increases the occupational risk compared to
women.

Similar findings were reported where rise in
nonenzymatic antioxidants (i.e. vitamin E, GSH)
was indicative of reduced health risk (1). Genetic
predisposition may be the underlying cause of the
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different glutathione levels and one of the
reasons that only about 10% of the exposed
individuals developed manifest farmer’s lung (2).
Changes in GSH occurring due to smoking are
currently not sufficiently studied.

Our results for total and reduced glutathione in
smokers and non-smokers of both genders
showed significantly higher levels of total gluta-
thione only in non-smoking women compared to
the corresponding control group (0.52%0.083
mg/ml vs. 0.39%£0.057 mg/ml, P=0.013). The
oxidant burden in the lungs is further enhanced
in smokers by the release of ROS from macro-
phages and neutrophils (3, 4). Smoking results in
decreased antioxidant capacity in plasma associ-
ated with depleted protein thiol groups (5). GSH
plays a critical role in maintaining epithelial
membrane integrity and the protection against
cigarette smoke or oxidant-mediated epithelial
injury. Mice exposed to cigarette smoke initially
lowered GSH levels by 50%, but within 2 hours
GSH increased to 3 times above base levels.
Smoking caused a potent GSH adaptive re-
sponse, both systemic and locally in the lungs (6).
Cell GSH and GSH blood concentrations are
influenced by some habits but not by gender or
age of healthy adults, whereas decreased glutathi-
one plasma concentration does not correlate with
any of these variables. These changes should be
evaluated for a possible use of glutathione in pre-
vention and treatment of clinical disorders (7).

In our study we found a significant negative cor-
relation between total glutathione and length of
service (r =-48, P=0.02) only in men exposed to
inorganic dust, confirming the higher occupa-
tional risk of men exposed to inorganic dust, as
well as the likelihood of a faster depletion of the
body's antioxidant capacity than in exposed
women. Serum GSH level can be considered a
potential biological marker for workers exposed
to silica containing inorganic dust (8). Exposure
to inorganic dust affects antioxidant mechanisms
in the body and is dependent on workers’ gender
and smoking habits.

Our results imply that further studies are needed
to propetly assess the changes in the antioxidant
status of workers exposed to inorganic dust.
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