Science & Technologies

SERUM LEVELS OF NEOPTERIN IN WORKERS EXPOSED TO DUST FROM
SYNTHETIC ABRASIVES
G. Prakova1, P. Gidikova2, G. Sandeva2, K. Haracherova3, E. Slavov4
1
First Department of Internal Medicine, Medical Faculty, Trakia University, Stara Zagora
2
Department of Hygiene, Epidemiology and Infectious Diseases, Medical Faculty, Trakia
University, Stara Zagora
3
Occupational Health Service "Zagora Holding", Stara Zagora
4
Department of Molecular Biology, Immunology and Medical Genetics, Medical Faculty, Trakia
University, Stara Zagora
Abstract
Neopterin is produced by the macrophage-monocyte cells (MMC) under the influence of interferon-γ
and indirectly reflects its synthesis in the body, thus being an integral marker for the activation of the cellular
immune response. The aim of this work was to investigate serum neopterin in subjects exposed to dust from
synthetic abrasives. Materials and methods: Neopterin was measured in serum of 55 exposed to synthetic
abrasive dust and 21 control group. Results were analyzed according to age, gender, smoking habits and
concentrations of dust in the working environment. Results and discussion: Higher levels of neopterin were
established in the exposed (1,31 ± 0,68 ng/ml) compared with the control group (1,10 ± 0,85 ng/ml). In the
exposed group increased neopterin was found in smokers (1,34 ± 0,87 ng/ml) compared to nonsmokers (1,29
± 0,55 ng/ml), and in men (1,33 ± 0,71 ng/ml) compared to women (1,28 ± 0,64 ng/ml). Higher serum levels
of neopterin were observed in the group exposed to dust below the limit of 5 mg/m3 (1,35 ± 0,72 ng/ml)
versus 1,28 ± 0,66 ng/ml for the subjects exposed to dust over 5 mg/m3. Conclusion: Exposure to dust from
synthetic abrasives containing corundum and carborundum tends to activate the MMC resulting in elevated
levels of serum neopterin. Smoking potentiates the effect of dust and stimulates production of neopterin in
exposed workers. Further studies are needed to clarify the impact of synthetic abrasive dust on the biological
response.
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Neopterin is a low molecular weight compound from the pteridine class - a heterogeneous
group of substances, derivatives of guanosine triphosphate (GTP). Neopterin is a nonspecific highly
sensitive marker for activation of the monocyte unit (monocytes/macrophages) of the cellular
immunity under the influence of IFN-γ (Fig. 1) (1, 2, 3). According to some authors, the study of
neopterin in biological materials is a way to explore the body's immune response, associated with
quantification of biochemical changes induced by cytokines (4, 5, 6). Neopterin is able to enhance
cell cytotoxicity through reactive oxygen species, which play an important role in the damage to
vascular endothelium through induction of apoptosis. Neopterin has an active part in the formation
of nitric oxide (NO) as well (7).
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Fig. 1. Biosynthesis of neopterin derivatives in human monocyte/macrophages (8)
Recently there's been a rapid expansion in the use of neopterin in clinical practice for
diagnosis, prognosis and assessment of the effect of treatment of many diseases (9, 10, 11). High
levels of neopterin are an indication of activity of immunopathological processes and precede the
clinical manifestations of diseases (12, 13, 14).
The purpose of this work was to investigate serum neopterin in workers exposed to dust from
synthetic abrasives.
Material and methods: Concentrations of synthetic abrasive dust in the air of the working
environment (containing primarily corundum and carborundum) were measured in mg/m 3.
Neopterin was defined in serum of 55 workers exposed to dust and 21 control group. The study of
neopterin was performed by ELISA kit for quantitative determination in human serum,
manufactured by DRG Instruments GmbH, Germany. The analysis was performed according to the
manufacturer's protocol. As physiological limits were adopted serum neopterin levels between 0,3
and 3,0 ng/ml. The results were analyzed according to the age, gender, smoking habits of the
subjects and the concentration of dust in the working environment. Statistical analysis of the results
was performed using SPSS package version 10.
Results and discussion: Higher levels of neopterin were found in workers exposed to dust
from synthetic abrasives (1,31 ± 0,68 ng/ml) compared to the control group - 1,10 ± 0,85 ng/ml
(Fig. 2 ).
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Fig. 2. Serum neopterin in workers exposed to dust from synthetic abrasives and in a
control group.
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The lack of significant difference in serum neopterin levels from the two groups is probably а
result of the dust's chemical composition. The dust from synthetic abrasives, to which the surveyed
workers were exposed, contained predominantly corundum and carborundum. No free silica was
detected, which exhibits fibrogenic properties and leads to significant activation of macrophagemonocyte cells and release of biological substances, including neopterin. Our studies in this area
have found significantly higher levels of neopterin in workers exposed to dust containing free silica
compared with a control group (15). The results of the present study showed macrophage activation
and release of neopterin in values close to those of the control group, which is a result of the
absence of silica in synthetic abrasive dust. In the exposed workers increased neopterin was
measured in men (1,33 ± 0,71 ng/ml) compared to women (1,28 ± 0,64 ng/ml). According to
Wachter, H. et al., and Fuchs, D. et al., 1989, reference values of neopterin in healthy individuals
between 19-75 years were 5,3 ± 2,7 nmol/l, regardless of gender (16, 17). In our studies we have
found higher levels of neopterin in the serum of men exposed to dust than in women. Similar results
reported Shu-Chun Chuang et al., 2016, who observed neopterin levels of 20,39 nmol/l for men and
19,81 nmol/l for women (18).
In the exposed workers increased neopterin was found in smokers (1,34 ± 0,87 ng/ml)
compared to non-smokers (1,29 ± 0,55 ng/ml). This fact implies a higher level of activation of the
macrophage system in smokers exposed to dust than in non-smokers, thus confirming the synergic
effect of smoking and dust exposure demonstrated by the increased activity of macrophages
synthesizing neopterin. A. A. Halim et al., 2016, established higher levels of serum neopterin in
smokers (22,40 ± 3,04 nmol/l), compared to former smokers (20,33 ± 4,67 nmol/l) and nonsmokers
(16,00 ± 5,3 nmol/l) (19). Djordjevic V.B. et al., 2008, also found a significant correlation between
neopterin and smoking (p<0,01) in patients with angina pectoris, and a significant difference in the
concentrations of neopterin between smokers and non-smokers (p<0,05) (20).
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Fig. 3. Correlations between neopterin and age in the control group and workers exposed to
dust.
In the current study an increase in serum neopterin was found with increase of age (Fig. 3). A
clearer correlation exists in the control group (r = 0,796) than in the workers exposed to dust (r =
0,013). In a study of 693 males and 463 females Schennach, N. et al., 2002, established a substantial
increase in serum neopterin with age, which concurred with results by other authors (21-26).
Comparing mean neopterin levels of workers depending on the amount of dust in the working
environment revealed no significant difference. Mean level of neopterin in the group exposed to
dust up to 5 mg/m3 was 1,35 ± 0,72 ng/ml, and in the group exposed to more than 5 mg/m3 - 1,28 ±
0,66 ng/ml. These results are probably related to the absence of free crystalline silica in dust from
synthetic abrasives.
Conclusions: Exposure to dust from synthetic abrasives containing corundum and
carborundum tends to activate the MMC resulting in elevated levels of serum neopterin. Smoking
potentiates the effect of dust and stimulates production of neopterin in exposed workers. Further
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studies are needed to clarify the impact of synthetic abrasives dust on the biological response.
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