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Air pollution is one of the most serious public health issues 
worldwide and isacknowledged to be a leading environ-
mental cause of cancer deaths. Simultaneously, both the 
micronucleus and comet assays serve as cancer-predictive 
methods that are broadly used in human biomonitoring 
for populations exposed to environmental contamination. 
In the retrospective part of the study, we evaluated geno-
mic instability in healthy residents from Zagreb (Croatia; 
N>120) and related them to air pollution levels in the pe-
riod from 2011 to 2015. Our results showed that measured 
air pollution parameters were largely below the regulatory 
limits for the designated period, except for benzo(a)pyre-
ne (B[a]P), and as such, they do not affect genomic insta-
bility. In the prospective part of the study, we investigated 
the possible effects of air pollution and BTEX (benzene, 
toluene, ethylbenzene, and xylene) exposure on genomic 
instability using the comet assay on blood cells of the ge-
neral population (N=60) living in Zagreb (Croatia) during 
colder and warmer periods of the years 2021/2022. Measu-
red outdoor air pollutants agreed with previously reported 
results and were below the regulatory limit, except for PM10 
particles and B[a]P bound to PM10, which exceeded those 
levels. Here we also did not observe a notable impact of air 
pollutants on tested parameters.Nevertheless, since air pol-
lution is recognized as a major health threat, it is necessary 
to conduct prospective studies investigating the effect of 
air pollution on genome integrity and consequently human 
health.Moreover, given the transboundary nature of air 
pollution, all stakeholders have a responsibility to protect 
the atmosphere and to ensure healthy air on a global scale.

Key words: air pollution, biomonitoring, micronucle-
us and comet assays
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ENZYMES AS A PLATFORM FOR ENZYMES AS A PLATFORM FOR 
DRUG DEVELOPMENTDRUG DEVELOPMENT

M.B. Čolović, N. Savić, T. Parac-Vogt, D.Z. Krstić

Polyoxometalates are negatively charged polyanions 
containing early transition metal ions in their high oxi-
dation state surrounded by bridged oxygen. Firstly, the-
se metal-based clusters were used as promising agents 
in electron-dense imaging, separations, catalysis, and 
analysis. In recent years, numerous studies in vitro and 
in vivo found that these nanocomplexes possess a varie-
ty of biological effects including antidiabetic, anticancer, 
and antibiotic actions. Despite these observed properties, 
the mechanism of their biological activities has not been 
completely elucidated so far. On the other hand, the re-
sults of enzymatic studies revealed their inhibiting influ-
ence on physiologically important extracellular enzymes 
such as phosphatases, esterases, and ecto-nucleotidases, 
which are considered target enzymes for the approved 
biological actions. Accordingly, the overview of the in vi-
tro influence of selected polyoxo-vanadates, -tungstates, 
and – palladates on cholinesterase, ATPase, and phosp-
hatase activities will be given in this presentation. Choli-
nesterases, enzymes located on the postsynaptic plasma 
membrane, have a key role in nerve impulse transmission 
and were confirmed as the targets of drugs for neurologi-
cal diseases, which are regularly used in clinical practi-
ce. Moreover, ATPases and phosphatases were found to 
be included in the proliferation and migration of tumor 
cells, thus the inhibition of these enzymes was found as 
the mechanism of some anticancer drug action. 

Key words: antitumor drugs, ATPases, cholinestera-
se, inhibition, neurological diseases, phosphatases 
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