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24 th February 2022 Russia invaded Ukraine and this terrible war with destruction of civil
infrastructure, including cultural, educational, and scientific objects interrupted the scientific work in
our country. A lot of scientists were displaced within Ukraine or abroad. Our foreign colleagues
immediately demonstrated great support and created a lot of opportunities for Ukrainian scientists in
their countries. Despite this, most scientists stayed in Ukraine, some of them even in temporary
occupied territories. Therefore, Young Scientist Council and in the Scientific Council of the Institute of
Molecular Biology and Genetics NAS of Ukraine created the idea of All-Ukrainian conference with
international participation with the aims to encourage Ukrainian scientists, to give the opportunity to
colleagues from abroad to demonstrate their staunch support to Ukraine and to keep scientific process
ongoing even on the background of the war.

The All-Ukrainian Conference on Molecular and Cell Biology with international participation was
held as an online event on Zoom platform, from 15 th to 17 th of June 2022.
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THE EFFECT OF LOW CONCENTRATIONS OF PHARMACEUTICALS ON
THE MOLECULAR RESPONSES OF STRESS IN DANIO RERIO

Poznanskyi D.V., Soroka O.V., Nimko Kh.l.,, Kasianchuk N.M., Bodnar O.L,
Horyn O.I.

Department of Human Health, Physical Rehabilitation and Vital Activity Safety,
Faculty of Physical Education, Ternopil Volodymyr Hnatiuk National Pedagogical
University, Ternopil, Ukraine

horynoi@tnpu.edu.ua

Background. In recent decades pharmaceuticals and personal care products have been
determined as the hazardous pollutants because their increasing background concentrations in
water bodies and potentials to adversely affect aquatic life. For example, being conveyed in
water bodies with runoff and municipal effluents, ibuprofen was found in water bodies within
the concentration range 0.648.7 ug L. It is expected that such therapeutic concentrations
may affect key molecular and cellular events in non-target organisms, but the appropriate
information is limited.

To address these knowledge gaps, the aim of our research was to study the effect of the
common pharmaceuticals in the environmentally relevant concentrations on oxidative stress,
electron transport chain, and cytotoxicity in fish.

Methods. The study of the effect of common pharmaceuticals was performed on
zebrafish Danio rerio as the model. Three groups were settled, one control and two
experimental. In the water in which the animals of the experimental groups were kept, the
studied pharmaceuticals were added: 1) gemfibrozil (GF) at the concentration of 1 ug L™, and
2) ibuprofen (IBU) at the concentration of 25 pg L™ which corresponded to the average level
of these substances in wastewater.

Results. Gemfibrozil caused a decrease in glutathione and glutathione transferase and
an increase in catalase but had no effect on lipid peroxidation and protein carbonylation in
zebrafish liver. Ibuprofen affects antioxidant defense system and caused oxidative damage to
proteins in zebrafish liver, but also increased vitellogenin-like protein in blood. Lactate
dehydrogenase in blood was also found to be higher in the both studied groups. Ibuprofen
affects zebrafish health status more profound than gemfibrozil.

Conclusions. Our results showed that pharmaceuticals even in low environmentally
realistic concentrations induced profound changes in the stress-responsive systems of
zebrafish. This study’s results reveal a rather negative effect of both ibuprofen and
gemfibrozil on antioxidants, however, only ibuprofen stimulated protein carbonylation.
Furthermore, ibuprofen is claimed to be the endocrine disruptor and cytotoxic agent to
zebrafish. Ibuprofen and mostly gemfibrozil had the positive effects on lysosomal biogenesis.
All mentioned issues raise concerns about the adverse effects of pharmaceutical effluents on
life processes of aquatic organisms.
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