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PROTECTIVE EFFECTS OF THIAMINE AND METHOVITAN TREATMENT IN
CORNEA OF RATS EXPOSED TO CHRONIC ETHANOL CONSUMPTION

V.L. Biloust, O.S. Pavloval, I.R. Kyryliuk?

L palladin Institute of Biochemistry of NAS of Ukraine, Kyiv
2 National University of Kyiv-Mohyla Academy

basil.bilous@gmail.com

Introduction. High alcohol consumption leads to ocular disorders, such as cataract, dry eye
syndrome and blindness. However, little is known about molecular mechanisms of chronic alcohol
impact on cornea. Thiamine deficiency is common in drinkers who consume excessive amounts of
alcohol.

Aim. This study was designed in order to check if administration of vitamin B: and
antioxidant complex preparation ‘Methovitan’ can display beneficial effects in cornea of rats
affected to a long-term alcohol consumption.

Methods. White albino male rats (n = 12) were affected to 15% (v/v) EtOH aqueous
solution as a non-alternative source of drinking water for 9 months. One week before the
experiment termination, 1/3 of EtOH-exposed rats were given thiamine (25 mg/kg b.w.) and 1/3 of
rats were administered with the same dose of ‘Methovitan’ plus thiamine. The levels of hypoxia-
inducible factor (HIF1-a), counteracting angiogenesis regulators (angiostatin and VEGF), matrix
metalloproteinases (MMP-2 and -9), protein of tight junctions of epithelial cells (ZO-1), and
apoptotic index Bcl-XL/Bax were evaluated by Western blot in corneal protein lysates.

Results. We found that chronic ethanol consumption caused significant elevation in HIF1-a,
VEGF, MMP-9 and angiostatin levels and dramatically decreased Bcl-XL/Bax ratio in cornea
compared with control. Administration of thiamine alone and in combination with ‘Methovitan’
reduced HIF1-a, MMP-9 and angiostatin levels, while up-regulated VEGF, MMP-2, and ZO-1
levels and increased Bcl-XL/Bax ratio in cornea of EtOH-exposed rats.

Discussion. Thiamine and its coadministration with ‘Methovitan’ ameliorated the
consequence of chronic alcohol consumption, including hypoxia, tissue remodeling, apoptosis, and
disruption of epithelium integrity in cornea of rats. Beneficial effects of tested preparations may be
due to their ability to improve aerobic metabolism, alleviate mitochondrial dysfunction and
apoptosis, protect from oxidative stress, hypoxia and inflammation in corneal cells.

Conclusions. Thiamine supplementation can be used for effective correction of the eye
disorders associated with EtOH-related damage to cornea, especially during abusive alcohol
drinking.

Acknowledgment. The authors would like to sincerely thank and graciously appreciate
Prof. Parkhomenko Yu.M. and Dr. A.A. Tykhomyrov for their support.
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FREE RADICAL PROCESSES IN THE MITOCHONDRIAL FRACTIONS OF RATS’
LIVER UNDER THE CONDITIONS OF BPA ADMINISTRATION AND LOW-LEVEL
LASER IRRADIATION

V. Borschovetska, V. lvantsiv
Yuriy Fed’kovych Chernivtsi National University, Chernivtsi
v.borschovetska@chnu.edu.ua

Introduction. Many xenobiotics may induce the damage of mitochondria due to the
enhanced generation of reactive oxygen species. Bisphenol A (BPA), the xenoestrogen and
plasticizer, can induce mitochondrial dysfunction via the shift in the balance between oxidants and
antioxidants. Low-level laser irradiation (LLLI) may influence oxidative stress parameters by
changing the activity of antioxidant enzymes and the production of ROS. The aim of this study is to
investigate the effect of low-level laser irradiation on oxidative stress parameters in mitochondrial
fractions of rats under the conditions of BPA administration.

Methods. The experimental animals were male Wistar rats (2.5-3 month age, 120-150 g).
The BPA was administered per os daily for 3 days at a dose of 50 mg/kg body weight (experimental
group I). LLLI (50 mW, 650 nm, 2 min) was performed after each (experimental group Il) or last
(experimental group I11) administration of xenobiotic by the irradiation of the skin surface at the
anatomical site of the liver. The activity of antioxidant enzymes and the content of free radicals was
spectrophotometrically determined in the mitochondrial fraction of the liver.

Results. In the present study, the decrease of SOD, CAT, GPx activities (at 2-, 1,9- and 1,6-
fold respectively) and significantly higher levels of free radicals were observed than those of the
control group. LLLI treatment simultaneous with the administration of BPA did not affect the study
indicators. At the same time, laser irradiation after BPA exposure resulted in increased studied
enzyme activities and a decreased level of superoxide radical in hepatic mitochondrial fraction
compared with the BPA-administered animals.

Discussion. Short-term BPA exposure results in the induction of free radical processes in
hepatic mitochondria by the enhanced generation of Oz ~ and OH" and decreased activity of
antioxidant enzymes. LLLI reduces the prooxidant effect of this xenobiotic in mitochondria by
enhancing the antioxidant potential, which is primarily associated with conformational changes
induced by a short-term increase in the temperature of light-absorbing biomolecules. This effect
was observed only in the case of LLLI after BPA exposure.

Conclusions. The effect of LLLI on the BPA-induced free radical processes in mitochondria
of rats’ liver is mode-dependent.

Acknowledgement. We would like to express our gratitude to the supervisor Prof.
Mykhailo Marchenko, Institute of Biology, Chemistry and Bioresources, Yuriy Fedkovych
Chernivtsi National University for him help in this research work.
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NEURAL CELL ADHESION MOLECULE LEVEL AND ANTIOXIDANT SYSTEM
AFTER INTRACEREBRAL HEMORRHAGE

0.0. Dovban, Y.P. Kovalchuk
Oles Honchar Dnipro National University, Dnipro, Ukraine
dovbanelena@gmail.com

Introduction. Intracerebral hemorrhage is an important health problem leading to high rates
of death and disability. Intracerebral hemorrhage (ICH) causes marked perihematomal edema
formation, neurological deficits, and brain cell injury. The resulting hematoma within brain
parenchyma triggers a series of events leading to secondary insults and severe neurological deficits.
Changes in neural cell adhesion molecule (NCAM) levels are known to be the key factor
contributing to neuronal plasticity. Involvement of antioxidant enzymes during hematoma
formation is suspected.

The study aimed to evaluate changes in NCAM, catalase and TBA-active products levels in
different parts of the brain of rats after intracerebral hemorrhage.

Methods. This research was performed on 18 Wistar rats. Animals were divided into three
groups (n = 6): 1 — intact, 2 — falsely operated (FO), 3 — experimental intracerebral hemorrhage
(EICH). All animals had food and water ad libitum. After the experiment, all animals were
decapitated under mild anesthesia, cerebellum and hippocampus isolated from the rat’s brains were
used for differential ultracentrifugation, and fractions with water-soluble cytoplasmic proteins were
obtained. The levels of NCAM in obtained fractions were measured with competitive ELISA.
Statistics were provided using the one-way analysis of variance (ANOVA) followed by Tukey’s test
for multiply comparisons. Values with P < 0.05 were considered reliable.

Results. The content of NCAM in the cerebellum in the FO group was increased by 32%
and by 39% in animals with EICH compared to the intact group. In the hippocampus, the content of
NCAM in the EICH group of rats was increased by 32% compared to the intact group. Catalase and
TBA-active products levels in the hippocampus were increased in the EICH group compared to the
intact group of animals by 29% and 23%.

Discussion. The obtained data indicate a significant increase in the level of NCAM in the
cerebellum and hippocampus of experimental rats in both the FO group and in the EICH group,
compared to the intact group of rats.

Conclusions. NCAMs occupy an essential position as they undertake the regulation of
fundamental events: physical interactions that occur between brain cells. The significant expression
level NCAM changes seen in our study may contribute to dysfunction and/or healing following
injury.

Acknowledgment. We would like to express our gratitude to our research supervisor Dr. Sci,
Prof. Galyna Ushakova and Dr. Sci, Prof. Volodymyr Zhyliuk for their support in the development
of the ideology of experiments, guidance and advice.



CORRECTIVE EFFECT OF VITAMIN Ds ON BONE REMODELING IMBALANCE IN
EXPERIMENTAL TYPE 2 DIABETES

A.O. Mazanova, A.V. Khomenko, D.O. Labudzynskyi, O.Yu. Lototska
Palladin Institute of biochemistry of NAS of Ukraine, Kyiv
ann.mazanova@gmail.com

Introduction. Vitamin D3 deficiency has been considered as a risk factor of type 2 diabetes
(T2D). T2D is often accompanied by secondary osteoporosis (SO) due to impaired bone remodeling
through changes in receptor activator of nuclear factor kB ligand (RANKL) and osteoprotegerin
(OPG) ratio, downstream signaling molecules (pNF-kB, peroxisome proliferator-activated receptor
(PPAR) vy and tumor necrosis factor (TNF) o, as well as dysfunction of the bone vitamin Ds-
auto/paracrine system. Our aim was to establish molecular markers of T2D-associated SO and to
evaluate protective effect of vitamin Ds.

Methods. T2D was induced in male Wistar rats by combination of high-fat diet and i.p.
injection of STZ (25 mg/kg, b.w). Rats were divided into 3 groups: control, T2D and T2D+D3 (780
IU/kg, orally, 30 days). 250HD was measured by ELISA; levels of VD receptor (VDR), RANKL,
PPARY, phosphoNF-«B (Thr 254) were detected by Western blot; Vdr, Cyp27bl, Cyp24al, RelA,
Pparg and Tnfa mRNAs were measured by RT-gPCR.

Results. T2D was accompanied by 2.6-fold decrease in blood 250HD, downregulation of
VDR protein and mRNA (3.3- and 1.3-fold) and increase in Cyp27b1, Cyp24al (1.9- and 9.3-fold)
in bone tissue. We also found upregulation of RelA, Tnfa, Pparg and Rankl/Opg mRNA ratio in
bone tissue of T2D animals. Changes at transcription level were confirmed by an increase in the
content of phosphoNF-kB (Thr 254), PPARy and RANKL proteins (1.6-,2.7-, and 1.1-fold
respectively). Cholecalciferol treatment led to normalization of vitamin D bioavailability in T2D
animals, restoration of vitamin Ds-auto/paracrine system and Rankl/Opg ratio as well as
downregulation of pro-resorptive cytokines.

Discussion. There are several possible mechanisms of T2D associated SO: increase in
RANKL-dependent pro-inflammatory factors as phosphoNF-«B (Thr 254) and TNFa; elevation of
RANKL-mediated bone resorption through PPARy and disturbance of osteoblast/osteoclast
equilibrium caused by dysfunction of Dz-auto/paracrine system. Cholecalciferol exhibits its anti-
resorptive effects through VDR-mediated regulation of pro-inflammatory transcription factors and
restoration of RANKL-dependent bone remodeling.

Conclusions. Normal vitamin Ds availability in the T2D is critically important for
prevention of SO development through downregulation of pro-resorptive inflammatory cytokines.

Acknowledgement. Sincere gratitude to PhD Ihor Shymanskyi and Prof. Mykola Veliky for
comprehensive support of this work.
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THE STATE OF VITAMIN D AUTO/PARACRINE SYSTEM IN RATS WITH PREDNISOLONE-
INDUCED NEUROTOXICITY

M. Nuriakhmetova, O. Lisakovska
Palladin Institute of Biochemistry, Kyiv
nuriakhmetova@nas.gov.ua

Introduction. Glucocorticoid (GC)-induced neurotoxic disturbances are common. Recent
studies show neuroprotective effects of vitamin Ds (VD) due to its anti-inflammatory,
immunomodulatory, and regulatory influence. The study aimed to define morphofunctional
changes, VD status and the state of \VD-auto/paracrine system in brains of rats and investigate the
neuroprotective effects of VD treatment in chronic loading of synthetic GC prednisolone.

Methods. Female Wistar rats: control group of rats; rats that received synthetic GC
prednisolone (5 mg/kg b.w.) with/without VD (1000 IU mg/kg b.w.) for 30 days. Histological
staining, western blotting, gRT-PCR, and ELISA were used.

Results. Morphofunctional changes of structural areas of the brain of GC-administrated rats
were observed, such as: a cell density decrease in the CA2 and CAS3 sectors of the hippocampus; an
increase in the volume of pyramidal cell nuclei, with an elevated level of euchromatin;
neurodystrophic changes in the cerebellum ganglion layer; changes in sizes of neurons in prefrontal
and sensory-motor cortex. These changes were accompanied by a reduction of the 250HD level in
serum (4-fold) and brain tissue (2.1-fold) of GC-administered rats, which indicates GC-induced VD
deficiency. GC administration led to a 6-fold increase of vdr mRNA and 41% vdr protein content in
rats’ brains. GC induced 5-fold rise of cyp27b1l mRNA and 5.5-fold decrease of cyp24al mRNA
levels in brain tissue in comparison to control group, which may reflect effects of the compensatory
response of VD auto/paracrine system to GC-indicated VD deficiency. In the VD-administered
group, a pronounced reduction of the soma and nuclei square in comparison to GC-group was
shown. VD treatment substantially boosted the level of 250HD (vs. GC-group) in serum and brain
tissue, 3.5-fold reduced (vs.GC-group) the level of vdr mRNA as well as the protein level,
diminished the cyp27b1 mRNA to 10-fold lower level vs. GC group and 2-fold lower vs. control
group.

Conclusions. GC-induced neurotoxicity was accompanied by changes in structural areas of
the rats' brains. A reduced bioavailability of 250HD in brain tissues led to misbalance of vdr,
cyp27bl and cyp24al mRNA levels, which suggest an activation of the brain D-auto/paracrine
system. VD treatment led to normalization of VD status, partly corrected the GC-induced
morphofunctional changes in structural areas of the brain, and diminished the cyp27bl and vdr
MRNA levels.

Acknowledgements. We thank Prof. Veliky M.M., Head of Department of Biochemistry of
Vitamins and Coenzymes, who provided his expert opinion, Dr. Shymanskyi 1.0., PhD for great
assistance in the research and Khomenko A.V., PhD for measuring 250HD3 levels in the rats’ brain
for the study.



ALTERATIONS OF THE FUNCTIONALLY IMPORTANT PROTEINS IN BRAIN UNDER
DIABETES MELLITUS: EFFECT OF NICOTINAMIDE

T. Tykhonenko
Palladin Institute of biochemistry of NAS of Ukraine, Kyiv.
tetiana.tykhonenko@gmail.com

Introduction. Diabetes mellitus (DM) is associated with a wide range of neurological
complications due to its deleterious influence on the central nervous system (CNS). However, the
molecular mechanism underlying development of diabetes-induced alterations in the brain is not
completely understood. Identification of mechanisms leading to development of neurological
complications may provide a new therapeutic approach for averting and/or treating
neurodegenerative disorders caused by DM. Nowadays many studies have focused on the
therapeutic benefits of natural compounds. Therefore, the aim of the present study was to evaluate
the effect of nicotinamide (NAm) on some important brain proteins at DM to uncover the basic
mechanisms of its action.

Methods. For experiments we used model of type 2 diabetes mellitus induced by high-fat
diet combined with a low-dose STZ injection (25 mg/kg, b.w., i.p.) in male Wistar rats (= 220 g,
b.w.) treated for two weeks with or without NAm (100 mg/kg, b.w., i. p.). The level of neuronal
nitric oxide synthase (nNOS), glial fibrillary acidic protein (GFAP), zonula occludens-one (ZO-1),
poly(ADP-ribose) polymerase 1 (PARP-1) were assessed in hippocampus by immunoblotting
followed by densitometric analysis.

Results. The experimental diabetes was characterized by hyperglycemia (blood glucose
level increased in 2.8-fold) and slightly increasing of body weight compared with control. NAm
affected neither blood glucose level nor body weight in diabetic rats. DM induced 1.6-fold up-
regulation of nNOS in diabetic group compared to control (P < 0.05). Treatment by NAm decreased
the level of this parameter by 2.2-fold. GFAP expression was decreased by 1.4 times in diabetic
group, while NAm elevated it by 1.2 times compared to diabetes (P < 0.05). Content of PARP-1 and
Z0O-1 were not changed in the hippocampus of diabetic rat brain.

Conclusions. The obtained results indicate that NAm positive action on brain functions
could be realized via improving angiogenic factors expression, modulating astroglial response and
cytoskeletal morphological rearrangements of injured neural cells, that could prevent a development
of neurodegenerative disorders caused by DM.

Acknowledgement. | am grateful to Prof. Kuchmerovska T.M. for her guidance and advice
and to PhD Guzyk M.M. for his help in performing experiments.
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A COMMON FOOD ADDITIVE E407a PROMOTES INFILTRATION OF THE SMALL
INTESTINAL LAMINA PROPRIA WITH CD3" AND CD68" CELLS IN RATS

A. S. Tkachenko, A. I. Onishchenko, H. V. Polikarpova
Kharkiv National Medical University, Kharkiv
antontkachenko555@gmail.com

Introduction. Nowadays food additives E407 and E407a, which are also referred to as
food-grade carrageenan and semi-refined carrageenan, respectively, are common thickeners and
gelling agents in the international food market. However, recent studies have challenged their
biosafety. The aim of this study was to assess the impact of semi-refined carrageenan intake on the
amount of macrophages (CD68" cells) and T-lymphocytes (CD3* cells) in the small intestinal
stroma.

Methods. Expression of CD3 and CD68 in the small intestine was assessed in 16 female
WAG rats immunohistochemically. Eight rats were orally treated with E407a solution (140 mg/kg
of weight) during two weeks (experimental group), while 8 animals obtained water (controls).
Immunostaining scoring was performed. The total number of CD68* and CD3" cells per square mm
and CD68*/CD68 and CD3*/CD3 ratios in the small intestinal lamina propria were compared.

Results. Analysis of CD3 and CD68 expression in the small intestinal lamina propria
allowed us to reveal an increase in the number of cells that expressed the markers mentioned above
in response to semi-refined carrageenan intake. The amount of macrophages in the lamina propria
was statistically significantly (p<0.0001) 2.3 times higher, while the number of CD3" T-
lymphocytes was 2.2 times higher (p<0.0001) in rats treated with E407a compared with controls.
Moreover, consumption of the food additive was associated with higher CD68*/CD68 and
CD3*/CD3 ratios in the small intestine.

Discussion. Our findings indicate that semi-refined carrageenan cannot be considered safe at
a dose used in this study. Changes in the number of CD68" and CD3* cells in the intestinal stroma
are indicative of the development of inflammation as a result of E407a intake. It is worth
mentioning that mechanisms of inflammation induction by E407a are not fully understood. In
particular, it has been reported that carrageenans can induce reactive oxygen species (ROS)
production by cells. However, our previous in vitro studies don’t support this hypothesis.

Conclusions. Oral exposure to semi-refined carrageenan during 2 weeks is accompanied by
macrophage and T-lymphocyte infiltration of the lamina propria in the small intestine indicating the
development of enteritis.
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EKCIHIPECISI TEHY NOS2 TA AKTUBHICTb CUHTA3HU OKCHUY A30TY 3A JIYKHOTI'O
OIIIKY CTPABOXOAY I 3A BBEJJEHHs MEJIAHIHY

H.M. Yopnenvka, A. C. IOem, A.b. Pacyvka

Kuiscokuui Hayionanonuti Yuieepcumem im. T.1lleguenka,
HHI] "Incmumym Bionoeii ma meouyunu", Kuis.

nata.chornenka24@gmail.com

Beryn. Omiku CTpaBOXOAy 3aiiMaioTh OJHE 3 MPOBIAHHUX MICIb B CTPYKTYpi TOCTPUX
oTpyeHb. OKCHIATUBHHIA CTPEC € OIHIEI0 13 NMPUYHMH YCKIAJHEHb 3arO€HHS 3a OMIKiB, OAHY 3
MPOBIIHUX POJIEH Y LIbOMY MPOLECi Biirpae OKCHJ a30Ty. MenaHiH € 1mosi(h)eHOIBHOIO CIIOYKOIO,
sIKa TPOSIBJISE MOTYKHI aHTUOKCHJIAHTHI BJIACTHBOCTI. MeToro poOOTH OyJ0 JOCTIIUTH aKTUBHICTH
CHUHTAa3M OKCHJY a30Ty, a Takoxk ekcrpecito reny NOS2 3a myxHoro omiky crpaBoxoay (JIOC) Ta 3a
BBEJICHHS MEJIaHIHY.

Marepiain i Meroau. Y 1ochiax BUKOpUCTOBYBaid ImypiB Macoro 90-110 r, saxux
yTPUMYyBAJIM HAa CTaHJApTHOMY parioHi BiBapito. TBapuHam mognemoBanu JIOC 20% po3unHOM
NaOH. Memnanin BBogwmm npotsroM 14 nHiB. BinGip marepiany BinOyBaBcs Ha 7, 15 ta 21 moOwu.
AxrtuBHicTh NO-cuHTa3u BH3HAYaM  CIEKTPO(OTOMETPHYHUM BHUMIPIOBAaHHSAM  KIHIIEBOTO
npoaykTy peakmii — L-mutpyniny. 3 moaudikamismu. EKcmpeciro TeHIB y KpoBi BH3HAYaId
metosioMm [TJIP 3i 3BopoTHOIO TpaHckpumiieto. [Tonanpimmii 00paxyHOK pe3yJbTaTiB BiOyBaBcs 3a
JornomMororo ABodakTopHOro aucmnepciiHoro anamizy (two-way ANOVA) 13 mOCT TecToMm
BoudeponHi, a Takox y nporpami Excel.

PesyabraTu. PiBens excnpecii rena NOS2 B kpoBi, y Ipyni TBapuH 3 OMIKaMu CTPaBOXOY,
OyB BumuM y 4,2 1 2,6 paza Ha 7 1 15 100y 3aroeHHs BiAMOBIIHO B MOPIBHSAHHI 3 KOHTpoOJeM. 3a
BBEJICHHSI MEJaHIHy Lel moka3Huk OyB B 1,5 pasa HuxuuMm Ha 7 noOy, mopiBusiHO 3 JIOC.
AxtuHicTh INOS B cupoBaTIii KpOBi 32 YMOB OIIKY MiJiBUIIlyBasiack Ha 7, 15 Ta 21 100y Ha 24,6%,
43,9% Ta 20,5% BiAMOBIAHO, TIOPIBHSAHO 3 KOHTposieMm. Bcranomineno, mo aktuBHicTh INOS B
cuposarii kposi 3a JIOC 3a yMOB BBeJIeHHsI MeJlaHiIHY OyJia Hibk4yoro Ha 7,15 Ta 21 1oy Ha 22,2%,
22,1% Ta 13,6% BiamoBiiHO, TOPIBHIHO 3 Moka3Hukamu 3a JIOC.

BucnoBku. OTxe, Ipy BU3HAUEHHI aKTUBHOCTI 1HAYIIUOENBFHOT CHHTA3H OKCHUJY a30Ty OyJ0
BCTaHOBJICHO, 1110 MaKCHUMaJlbHE MiJBUILEHHS JOCHIHPKyBaHOTO MOKa3HUKa crioctepiranocs Ha 15
no6y micast JIOC. B Toit yac sk ekcrpecisa reny NOS2 6yna naiiBumoro Ha 7 no6y micis JIOC.
Byno noka3aHo MO3UTUBHUI BIUIMB MeJIaHIHY Ha 3HIKEHHs akTUBHOCTI iINO-cuHTa3u Ta ekcrpecii
reay NOS2.

Hoasika. 1.6.H., mpodecop CaBuyk O.M., 1.6.H., mpodecop Octanmuenko JI.I.
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MONOMETHINE CYANINE DYE AS RNA-SELECTIVE PROBE FOR FLUORESCENCE
MICROSCOPY

D. Aristova, V. Kosach, S. Chernii
Institute of Molecular Biology and Genetics NASU, Kyiv, Ukraine
dar.arist@gmail.com

Introduction. Nowadays, the visualization of cellular components, such as molecules,
structures, and organelles, is becoming an increasingly popular biomedical research method.
Fluorescent probes are effective small molecular tools for optical imaging of the cells due to their
sensitivity and specificity. Thus, the present research aimed to develop the fluorescent probe for
RNA visualization in the cell of the monomethine cyanine class.

Methods. Fluorescence and absorption spectroscopies, fluorescence, and confocal
microscopies were used to characterize spectral-luminescent properties and selectivity of studied
dyes.

Results. All studied dyes possess negligible fluorescence intensity in a free state. However,
the addition of nucleic acids leads to a significant increase in fluorescence. The most sensitive
benzothiazole quinoline cyanine dye, SI-2598, increases its emission up to 479 times in the presence
of RNA, with a quantum yield value equal to 44%. In the presence of dsDNA, the fluorescence
value was lower by 3 times. Thus, it was suggested that this dye be sensitive to RNA-containing
structures in the cell.

Therefore, we have performed staining of live and fixed cells of human breast cancer MCF-7.
Fluorescence microscopy has shown that all dyes penetrate the plasmatic and nuclear membrane
and stain large structures within the nucleus, most probably nucleoli, with a weak fluorescent
background in the cytoplasm. To confirm the localization of the dye SI-2598 in nucleoli, we have
performed the co-localization analysis with anti-Ki-67 antibodies. It is known that Ki-67 protein
presents within nucleoli during interphase. The data has shown overlap fluorescence of the dye and
anti-Ki-67 antibodies, indicating the localization of the dye SI-2598 in nucleoli.

We have decided to perform RNase A treatment experiment before staining by the dye to
prove that dyes prefer to bind to RNA in the cell. The data has shown that the nucleoli and
cytoplasm's fluorescence almost disappeared after 3h of RNase digestion. Thus, these results allow
us to conclude that the studied dye SI-2598 binds specifically to RNA in the cells. The obtained data
correlate with the spectral-luminescent measurements that showed a higher fluorescent response
and, thus, the higher dye's sensitivity to RNA than to dsDNA.

We have also studied the photobleaching parameter of SI-2598. Our research has shown that
under direct irradiation of cells stained by the dye SI-2598 retains the stability of fluorescence in the
nucleoli for 7 minutes. Such stability to photobleaching at the level or exceeds the world's available
fluorophores.

Conclusions. Due to the high sensitivity to RNA and good photostability, benzothiazole
quinoline cyanine SI-2598 is proposed as an efficient high-sensitive stain for nucleoli visualization
in live and fixed cells.

Acknowledgments. This work was supported by the grant H2020-MSCA-RISE N872331 and
Dr.hab V.Kovalska.
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BIIVIUB y-Fe203-BMICHUX HAHOYACTHHOK HA KJIITUHU KPOBI CCABLIB

T.I Jlymuu', C.A. Hapurcax', O.F0. Knouiscvka?

YTvsiscoruii nayionanvnuii meouunuil ynisepcumem imeni Januna Ianuywvkozo, JTv6is;
2 Incmumym 6ionozii knimunu HAH Yxpainu, JTveis.

tetiana.dumych@gmail.com

Beryn. 3 KOXXKHUM POKOM 3pOCTa€ pOJb HAHOTEXHOJOTIH, $SKI BHUKOPUCTOBYIOTHCS B
MIPOMHCIIOBOCTI, €HEPTreTHUHIH ramysi, iHpopMamiiHUX TEXHOJIOTISMX, MEAULIMHI Ta IHIINX Tamy3sX.
Mani po3Mmipu [103BOJISIIOTH HAHOYACTUHKAM MOTPAIUIITA B CHUCTEMHUN KpPOBOOOIT, HIBHIKO
PO3MOAUTATHCS 110 BChOMY Tily, JoiaT Oiosioriyni 6ap’epu. KimiTHHM KpOBi € MEepIIUM KOHTAKTOM
JUIS HAHOYACTHHOK, SIKI MOTPAIUISIOTh B OpraHizM. BuBUeHHS B3a€MOJIii KJIITUH 3 HAHOYACTUHKAMU
€ KPUTUYHUM JJIs1 pO3pOOKH €(PEeKTUBHUX CHCTEM JOCTaBKHU JIIKAPCHKHUX 3ac00iB, aJke BBEICHHS
Yy>KOpITHOTO MaTepialy MO)KE€ BUKJIMKATH HU3KY HECHpUATIUBUX edekTiB. MeTorw Haiioi podotu
Oyno nocmiauté BIUHB y-Fe203 HAHOYACTMHOK HA KIIITHHU KpPOBi, 30KpeMa, EpUTPOLUTH Ta
HEUTPOQiNIbHI rpaHyIONUTH IN Vitro ta in vivo.

Marepianun i Meroau. BrimB HaHOKOMIIO3WTIB Ha EPUTPOIMTH KpPOBI OIIHIOBAIU 3a
JOMIOMOTOI0  METOAY CHEKTPO(POTOMETPHUYHOTO BHMIPIOBAHHS BUBUIBHEHOTO TI'eMOTIIOOIHY.
Buninenuss  HeHTpodIbHUX  TpaHYJOUUTIB 13  TIeMapuHI30BaHOI  KpPOBI  3AiMCHIOBANH,
BUKOPUCTOBYIOUH IHEHTPU(YTyBaHHS Yy TpaJi€eHTI rycTUHU (Dikoda-TpioMOpacTy i3 MOAANBIINM
Ji3yBaHHSIM epUTPOLHMTIB. TOKCHYHMIA BIJIMB HAHOKOMIIO3UTIB IN VIVO OI[IHIOBAIM MiC/s IXHHOTO
BHYTPIIIHROBEHHOT'O BBEJIEHHS J1a0OpaTOpHMM TBapHHaM. YcCl MaHIimynanii 3 TBapUHAMU
MIPOBOVIIN BiIOBIIHO 110 pimeHHs 6ioeTranoi komicii IBK HAHY.

PesyabraT. Y poboti Oyno BukopucrtaHo Tpu rpynu HaHowyacTMHok (HY) posmipom
omu3pko 15 HM. [lepma rpyma — y-Fe.Oz HY (HY 1), apyra — y-Fe2O3 HY mokputi 00010HKOIO
HeopraHiuHoi npupoau Ha ocHoBi cuiikaty (HY II) 1 tpers rpyna — 3amizoBmicHi HY, mokpuri
opraniyHoro o6osionkoro (HY III). 3a nomomororw cnekTpoOTOMETPUYHOTO BHUMIpIOBaHHS
BUBIJIBHEHOTO TE€MOIJI00IHY HaMM BCTaHOBJEHO, Mo yci Tpu rpynu HY He BHKIMKaOTh
MOLIKO/KEeHb epuTpouuTiB. IHkyOyBanHs HY 3 i3ompoBaHMMHU HeiTpodimamu NPU3BOIMIO 10
HE3HAYHOI aKTHBalii TPaHyJONMTIB 3 YTBOPEHHSAM HEHUTPODIIPHUX MO3aKIITUHHUX MAaCTOK.
[Moxputts y-Fe;0O3 HY obGononkamu opraHiyHOi Ta HEOPTaHIYHOI MPUPOAHM 3MEHIIYBAJIO JaHWUN
edext. KpiMm TOro, BHyTpIIIHLOBEHHE BBEJICHHS JIAOOPATOPHUM TBapUHAM HE MOKA3aJI0 3arajibHOTO
TokcuyHoro BBy HY Ha ixHiil oprasizm.

BucnoBku. JlocnimxeHi HAHOKOMIIO3UTH € O€3MEYHUMU /IJIsi BHYTPIIIIHHOBEHHOTO BBEICHHS.
HasiBHicTh crieniniyHOTO MOKPUTTS Ja€ MOXKIUBICTh KoH toramii HY 3 iHIIMMU pedyoBUHAMH IS
TapreTHoi  JIOCTaBKM  OCTaHHIX. JlOCHiDKeHHS  BJIACTHUBOCTEH  JaHUX  HaHOMAaTepialiB
MIPOIOBXKYETHCA.

Hoasika: unen-xkop. HAH Vkpainu P.C. Croiiui (Inctutyt Giosorii kinituan HAH VYkpainn)
3a KepiBHUITBO JaHUMHU JOCHIKeHHsAMHU Ta aokTopy Daniel Hordk (Institute of Macromolecular
Chemistry, Academy of Sciences, Czech Republic) 3a po3pobky HanomarepiaiiB i HagaHHS X I
EOTO JOCIIIKEHHS.
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AHAJII3 BMICTY KOJIATEHY VY 3PA3KAX BIJIXOAIB HIKIPSTHOI'O
BUPOBHUIITBA MICJS XOJOJHOI CTEPAJIIBAIII

0.0. Kaniniuenxo, O.A. Illuonoecovxa

Kuiscokuii nayionanvHutl ynigepcumem mexnoaoz2iu ma ouzauny, Kuie
kalinichenko742135@gmail.com

Beryn. YIkomKkeHHS MIKIPHUX MOKPUBIB MOXKYTh OYTH HACHIIKOM MEXaHIYHUX MOOYTOBHX
MOIIKO/KEHb, CIIOPTUBHUX TPAaBM, PO3BHUBATHCS BHACIIJOK XBOPOO, Takux sK giaber. OCKUTbKU
TPaBMyBaHHSA IIKIPHUX MOKPUBIB TIOCTIHHO CYHNPOBOJUKYE JKUTTENISUIBHICTD JIOAWHU, TO
aKTyaJbHUM MUTAHHSAM € MOIITYK HOBUX ITIIXOAIB JI0 Teparnii paHOBHX MOBEPXOHb. [lepcrekTn BHUM
€ BUKOPUCTAHHSI MaseH, Tejiel Ta MOB’SI30K Ha KOJareHOBild OCHOBI. JIkeperaoM HOro orpuMaHHS
MOXXYTh BHUCTYNAaTH BIAXOIW IIKIPSHOTO BUPOOHUIITBA, OCKUIBKM B HHUX JOCTaTHS KUIBKICTb
KOJareHy MeplIoro, TPETbOro 1 m’sAToro TUMiB. BaxmuBuMm € migdip €PEeKTUBHOTO METOAY
cTepuiizaiii 6e3 BTpat OuKy. MeTta naHoi poOOTH — aHai3 KiUTbKOCTI KOJareHy OTPUMAaHOTO BiJl
BiJIXO/1iB IIKiPSTHOTO BUPOOHMIITBA TTiCIISl XOJIOTHOI CTEPHITI3aLlii.

Martepianu Ta Metoaum. B poOoTi 3acTocOBaHO METOA XOJOAHOI cTepuiizamii 3
BUKOpUCTaHHAM (inbTpiB 3 posmipamu mop 0,45 mxm Ta 0,22 mxm. KoHIeHTpariro 3araabHOTO
OiKy BH3HaYaM 3a MetooM bpeadopna. SIk KOHTPOIb BUKOPHCTOBYBAIM JHCTUIHOBAHY BOIY 3
peaktuBoM bpendopaa (Coomassie Brilliant Blue G-250). BusnadeHHst ONTHYHOI T'YCTUHHU 3pa3KiB
npoBoawin Ha crekrpodoromerpi ULab 102 UV npu gorxuni xBuii 595 M. KaniGpysanbHy
KpUBY OynyBaiH 3 BUKOPUCTAHHSAM TPAJI€HTy KOHIEHTpaliid OM4auoro CUpoBaTKOBOTO albOyMiHY
BCA (New England Biolabs, 0-50 mkr/mku).

PesyabTaT. BcTanoBneHo, 10 y BUXIHUX 3pa3Kax KoJareHy, OTPUMAHOTO BiJ pI3HUX MapTii
BIJIXO/IiB IIKIPSHOTO BHPOOHHIITBA KOHIICHTpaIlisd KojiareHy ckiamae 18,64 [18,59; 18,68] mkr/mi,
25,26 [25,24; 25,28] mxr/mn Ta 23,19 [23,12; 23,26] Mxr/mi. 3aranbHuil BMICT Oilka y 3paskax
craHoBUTHh 1,44 [1,39; 1,48] mxr/mn. Ilicnms  jmBocTymeHeBoi  (inbTpailii BCTAaHOBIICHO, IO
KOHIIEHTpallis ~ KOoJareHoBoro Oinka y 3paskax ckiaamae 20,53 [20,49; 20,58] mkr/mi,
22,33 [22,20; 22,47] mxr/ma ta 20,80 [20,71; 20,89] Mkr/min BiamoBigHO. 3araibHa KOHIIEHTpAIlis
KOJIAar€HOBOTO OijIKa Mmicist crepuiizaitii craHoBuTh 1,41 [1,40; 1,42] mMxr/mit.

OTtpuMaHi 1aHi BKa3ylOTh Ha Te, 1110 BUXIJHUI PO3UYMH MICTUThH IOCTaTHBO BUCOKI PiBHI OiJKa.
IToka3zaHo, 110 Micis XOJOJHOI CTepHilizallii BiI0YBa€eThCs BTpaTa KOJAreHOBOro Oika y 3Ha4eHHI
0,04 [-0,01; 0,06] mxr/mit, mo Bimmosimae 2,46 [-0,87; 3,72] %. Brparu komarenoBoro Oinka
3HAXOJATHCA Y JIOMYCTUMUX MeXax B aiana3zoHi 10 10 %.

BucnoBku. B naniii poOOTI moka3aHO, IIO METOJ XOJIOAHOI CTepuii3alii Moxe OyTH
BUKOPHUCTAHWM JUIsI CTEpHIIi3allli KOJareHOBOTO OUIKYy, OTPUMAHOTO BiJ BIAXOMIB IIKIPSHOTO
BUPOOHMIITBA METOJIOM KHCJIOTHOT'O OCAKEHHS.

Mopsika. Jlouenty kadenpu OioTexHousorii, mkipu Ta XyTpa KuHiBCBKOTO HaIliOHaJIbHOTO
yHiBepcHUTeTy TexHomorii Ta nu3aiiny FOurin O.C.
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AKTUBYBAHHA KPUIITUYHUX KJIACTEPIB I'EHIB BIOCUHTE3Y BTOPUHHUX
METABOJITIB Y STREPTOMYCES SP. PV 4-95

A.IL Kauop', C.I. Ticmeuok', M. Cmipxogh?

YTvsiscoruii nayionanvnuii ynisepcumem imeni leana @panxa, Josis, Yepaina,
2Vuigepcumem Caapnandy, Caapbpioxen, Himeuuuna.

anya.aival8@gmail.com

Beryn. AKTHHOMILIETH € OJHMMH 3 OCHOBHUX HPOJYLIEHTIB O10JIOT1YHO aKTHBHUX CIIONYK,
OUIBIIICTh 3 SKUX 3aCTOCOBYIOTh Y MEAMUMHI. BiIKpuTTs HOBUX aHTHOIOTMYHUX CIOJYK Ta
KOHCTPYIOBaHHSI HAQJANPOIYICHTIB € BAXJIMBUMH Y Ol0TEXHOJOTIYHUX JOCIHIHKCHHIX, OCOOJIMBO Y
BUPOOHUIITBI KJIIHIYHO BOKIMBUX aHTHOIOTHKIB. 37aTHICTh aKTHHOMIIIETIB ITPOAYKYBaTH 010JI0TTYHO
aKTHBHI CIIOJIYKH € HEJIOOIIHEHOIO Yepe3 HAsIBHICTh Y T€HOMAaX ITUX OaKTepiid KpUNITUYHKUX KIIACTEPiB
reHiB OlOCHHTE3y, LI0 HE EeKCIPECYIThCS Ta IMOBIPHO MOXYTh HPOAYKYBaTH HOBI BTOPHHHI
MeTaboIiTH. AKTHBYBAHHS €KCIIPECii TAKUX TeHHUX KJIACTEPIB MOKE MPHU3BECTH JI0 BUSBICHHS HOBUX
010JIOTIYHO aKTHBHUX CIOJYK. 3 OTJISIy Ha [1€ METOO HAIIOi poO0TH OyII0 aKTUBYBAHHS KPHUITTUIHUX
KJIacTepiB TeHiB OlOCHHTE3y BTOPMHHHMX MeTa0omiTiB y Imrtami Streptomyces sp. Pv 4-95 3
BUKOPUCTAHHSM I'€TepPOJIOTIYHOrO TUICHOTPOITHOTO reHa-peryisiTopa Tpanckpuriiii adpAgn.

Marepiaau i meromm. I'en adpAgn y ckmami pekomOinantHOI twiasmimn pTESadpAgn
1HTerpyBaJid B XpomMocomy Streptomyces sp. Pv 4-95 3a 1omomMororw MiKpoJI0BOrO KOH IOTraiiiHOro
cxpelyBaHHs 31 wtamoM Escherichia coli WM6026. BropuHHi MeTaboIIiTH 3 KyJIbTypalIbHOI PIIMHA
1 Olomacu mramy PV 4-95 1 Tpanckon’toranta Pv 4-95FL excrtparoBaHo 3 BHUKOPHUCTaHHSM
eTWIaneTaTy Ta CyMIilli alneTOH-METaHOJ, BiINOBIAHO. EKCTpakTH pO3YMHSIIM y METaHONl Ta
aHATI3yBaJIM 3a JOTIOMOTOI0 BHCOKO-e(heKTUBHOI pimmHHOI xpomarorpadii (BEPX) B xombinamii 3
Mac-criektpomerpudnoro cucremoro LTQ XL Orbitrap. [lns Bu3HaueHHS CTPYKTYpH OYMIICHUX
crnoiyk Bukopuctano IMP (saepHuii MarHiTHUM pe30HaHC).

Pesyabratn. OTpuMaHo TpaHckoH toraT Pv 4-95FL, mo MiCTUTh IHTErpaTUBHY IUIa3Midy
pTESadpAgn 3 reHom adpAgn. Llram Pv 4-95FL BusiBMB aHTHOIOTHYHY aKTHUBHICTH IPOTH
Staphylococcus aureus ATCC 25923, npu ToMy 1110 BuXigHa KyjibTypa PV 4-95 Takoi akTUBHOCTI He
BusiBmsia. 3a gomomoroto BEPX B ekcrpakti mramy Pv 4-95FL BusiBneHo 1Ba HOBI TiKH, fKi
BIJICYTHI B €KCTPaKTl BUXIJHOI KyJbTypH. [IOpIBHSUIBHUI aHa3 TOYHMX Mac LMX MIKIiB, CHEKTPIB
MOTJIMHAHHS, JDKEpeNia BUIUICHHS Ta I1HIIMX MapaMmeTpiB 3 0a3010 JaHUX NPUPOJHUX CIOIYK
«Dictionary of Natural Products, CRC Pres» He BUSBHB CIIBIIQJIHHS 3 YK€ ONUCAHUMU IPUPOAHUMU
cnonmykamu. CHONMyKH, 110 YTBOPIOIOTH Il MIKK B €KCTpakTi mramy Pv 4-95FL Oynu oumieni ta
IpoaHaji3oBaHi 3a gonomororo SIMP, B pe3yibTari 4oro 6yj0o BU3Ha4EHO iXHI €JeMEeHTapH1 GOopMyIIH
Ta cTpyKTypu. OCHOBHA CIIOJYKa, SIKA YTBOPIOBaIA epiiunii mik Mana macy 209,16373 [M+H]" i 6yna
inenrugikoBana sk ¢uasakon. Jpyruil mik yTBopeHmi Macowo 225,15903 [M+H]*, ska Gyna
iTeHTU(iKOBaHA SK HOBE TiIpOKcUNOXigHe QuaBakony (6-(2-merwiamnpomnin)-3-(2-rixpokcu-2-
metwunnpornin)-2(1H)-nipa3unoH).

BucnoBku. Excripecis meiiotpornHoro peryiastopaoro rena adpA y mrrami Streptomyces sp.
Pv 4-95 npu3Bena 10 akTHBallii KpUITUYHUX KJIacTepiB reHiB 010CUHTE3Y (pyraBakoiry Ta HOro HOBOTO
TiPOKCUIIOXiTHOTO (6-(2-MeTmnporin)-3-(2-rimpokcu-2-metumnporrin)-2(1H)-mipa3uHoH).

Ioasika. BucnosmoeMo mofsiky k.0.H., ctapmomy gociiaauky O.M. I'pomuky, ta mpod.,
1.6.H. A.M. JlyxenpkoMy 3a JOIOMOTY Y IJIaHyBaHHI €KCIIEPUMEHTIB Ta IHTEpIpeTaLii pe3yIbTaTiB.
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AHTHUBAKTEPIAJIBHA 1A XJIOPAM®EHIKOJIY TA
HOMITEKCAMETWIEHI'YAHIIUH I'ITIPOXJIOPUY B CKJUIAII
KOJIATEHOBOI'O HOCIA

C.B. Kyoina, O.A. Illuonosecvka
Kuiscokutl nayionanvHutl yHieepcumem mexnoaozit ma ousauny, Kuis.
sofia.kievskaya2015@gmail.com

Beryn. Komaren — mepcrnieKTHBHMA Matepian Jjisi po3poOKu aHTHOAKTEpiaIbHUX 3ac00iB
JUIsL TIKyBaHHS paHOBUX TOBEPXOHbB, L0 3a0e3Ieuye YTBOPEHHs 3aXUCHOT TiBKH. XJI0paMpeHiko
— TMPUPOIHUI AHTUOIOTHK, MIO BOJOJI€ HIMPOKUM cHeKTpoM mii. IlomirekcameruneHTyaHiuH
rigpoxiopua (IIMMT) — ne3iHdekTanT 3 GyHTIUAHOW Ta OAKTEPIONUAHOI Jict0. biojoriuna mis
[IUX PEYOBHH MOKE 3a0€3MEeYUTH PO3pOOKY €(hEeKTHBHUX aHTHOAKTEpiaJbHUX KOJAreHOBHX HOCIIB
JUISL JTIKyBaHHSI PAHOBUX MOBEPXOHb. MeTa poOOTH — BCTAHOBUTH aHTHOAKTEpialbHy aKTHBHICTH
PEUOBHH B CKJIaJli KOJAr€HOBUX HOCIIB IPOTH psAAY 30y THUKIB HEOE3[IEUHUX 3aXBOPIOBaHb.

Marepiaan Tta Merogu. B poboti BukopucroByBanu xsopamdpenikon (1 go 4 mr/miu) Ta
I[I'MT (5 ur/mn), TectoBi kynbrypu E.coli, K.pneumoniae, S.aureus Ta KimiHIYHHE IITam
S. aureus 1377, Bupomieni Ha cepenouini Nutritient Broth (NB, HiMedia Ltd). B crepunsauit 96-
JYHKOBUI IIJIAHINET BHOCWJIM KOMIIO3WIIIIO KOJIareHy 3 AaHTHOAaKTepiaIbHUMH PEYOBHHAMM,
migcymryBanu npu Temmeparypi 45°C B Ttepmocrari CT-50C (UOSlab®) mpoTsirom roauHw,
BHOCWIHM KynbTypH. Ilmanmern iHkyOyBamu mpu Ttemnepatypi 37°C  no0y, mnpoMuBaiu
TUCTHIILOBAHOW BOJOK, (ikcyBamu 0,1 %-BUM  pO3YMHOM KPHUCTATIYHOTO  (hi0JIETOBOTO,
excTparyBain (apOHuk 70 %-uM eraHonoM. BusHadanu ONTHYHY TYCTHHY 32 JOIOMOIOIO
IUTALIKOBOI'O CIIEKTPO(OTOMETPY IpU AOBXKHHI XBUI1 540 HM.

PesyabraTn. [lpu mociimkeHHi anTHOakTepianbHOl aii ximopamdenikony mpotu E. coli,
K. pneumoniae, S. aureus ta S. aureus 1377 BCTaHOBJICHO 3aTPUMKY POCTY OakTepiaibHUX KJIITHH B
nianasoHi 3Ha4eHb Big 96,2 1o 99,0 % ans BCiX nociipKyBaHUX KyibTyp. IlapanensHuii mocmin 3
BHU3HAUEHHSM aHTUOAKTEpPiabHOI Al PO3UMHHUKA XJIOpaM(eHiKoyy (€TaHOIy) MOKa3aB 3aTPUMKY
pocty xmituH 95,1-98,7 %. Ortpumani pe3yiabTaTH € HEIOCTOBIPHUMH — HEMOXIIUBO
BIIM(EPEHLIIIOBATH 110 eTujieHy Ta xjopamdenikony. [I'MT mae anTuOakTepiaabHy aKTUBHICTh
Ha KkymeTypax E.coli, K.pneumoniae, S.aureus ta S.aureus 1377 B 3HauYCHHSX:
67,1[67,0; 67,2] %, 62,5[62,5; 62,7] %, 81,6 [81,6;81,6] % Ta 87,4[87,3;87,4] % 3arpumku
POCTY KJIITHH BiAMOBIIHO.

BucnoBku. Xnopampenikon ta II'MT nposiBuiIn BUCOKY aHTHOAKTEpiaabHY JIil0 B CKJIAI
konareHoBoro Hocis mpotu E. coli, K. pneumoniae, S. aureus ta S. aureus. XiopamdeHikon mae
Taky caMmMy aHTHOAaKTepialbHy aKTHUBHICTh, SIK 1 HOro pO3UMHHUK, 110 MNOTpeOye M0JaTKOBUX
nociimkenb. [ITMT nposieiisie 6ibily aHTHOAKTEpiaabHy aKTHBHICTH TPOTH S. aureus, Hix E. coli
ta K. pneumoniae. OtpumaHi gaHi MOXYThb OyTH JOMOBHEHI BHKOPHCTaHHSIM JIOJAaTKOBHX
konmnentparitii [II'MT.

Ionsika. Jlonenty xadenpu OioTexHONOTIi, mKipu Ta XyTpa KuiBChKOro HaiioHaIbHOTO
yHIBepcHUTeTy TexHoJorii Ta au3aiiny FOurin O.C.
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BIIJIUB BIOIIPEITAPATIB (BIO®OC®OMAI, OBA, OBA+)
HA KYJbTYPHU T- i B-JIIM®OIUTIB

O.B. Ilasnwk, P.1. Ilanvouko, B.O. Ilpuc-Kaoeuko, II.M. @eduwuun, K.O. Karunoscoka
Hayionanvnuil ynisepcumem 6iopecypcis i npupoodoxkopucmysanus Yrpainu, Kuis.
olha.pavlyuk.nubip@gmail.com

Beryn. BusHaueHHss MexaHI3MIB - BIUIMBY O10aKTHMBHUX TpENapaTiB  MPHUPOIHOTO
HOXOJDKEHHS IN VItr0 Ta Ha eKCIepUMEHTAIFHUX MOJEISX 3aiiMaroTh MPOBIIHY POJb HA eTami ixX
CTBOPEHHS B Tally3l MeAuKO-(apMaKoJIOTIYHUX JOCHiKeHb. KIouoBUMH  MIMIEHSAMH Y
BUNPOOYBaHHI OlompernapaTiB € KIITHHH Ta OpPraHd IMyHHOI CHCTeMH. BHBUYCHHsS 3MiH
IMYHOJIOTIYHHX MOKAa3HUKIB 32 IXHBOT'O BIUIMBY Ha momyssimii T- i B-miM(pouuTiB € BaXXITUBUM IS
MaiOyTHIX KJIIHIYHUX BHIPOOYBaHb MpenapaTiB sK ‘peryssTopiB’ iMyHHOI CHCTEMH Y TBapHuH.

Marepiauau i meroau. Kiitunai ninii: MT-4 — xkynerypa T-kimiTuHHOI selikeMii Ta Namalva
— B-kmituHHa miHiA, oTpumana 3 siMpomu bepkita. biomoriyHO aKTHBHI HOBOCHHTE30BaHI
npernapat: Oiodocdomar (cMHTE30BaHMII Ha OCHOBI Oinka Monoka kazeiny) Ta OBA 1 OBA+
(oTpuMaHi €KCTpakKIi€r 13 POCIUHHOI cUpoBUHH). JlocmimpkeHHs mposidepaTuBHOI aKTHMBHOCTI
kiitTuH MT-4 ta Namalva 3a aii npenapatiB nmpoBoauiioch 3 BukopuctanHsiMm MTT-tecty (ouinka
aKTUBHOCTI MITOXOHpiadbHUX AETIPOreHas, sk Mapkepy mnpodidepaiii KIiTuH).

PesyabTaTu. [IpoBeneHi JOCTIKEHHS BU3HAYWIM BIUTUB OiompemapatiB (Oiodocdomar,
OBA Tta OBA+) mono mpomidepanii T-mimdoruriB. AKTHBaLis crocTepirajach y HPUCYTHOCTI
OBA+ na 30% BiZHOCHO KOHTpONIO (IHTAKTHHUX KIITHH) 1 HE OylIO BHSBIECHO 3MiH Yy
npomideparnBaux mokazHukax T-mimponmtie 3a nii OBA. biodochomar mnposBUB HE3HAYHHNA
MPUTHIYYBaJbHUM e(eKT Ha KynbTypy T-1iM(pOLHUTIB.

3a nii OiompenapatiB: Oiodochomar Ta OBAH, HE CIOCTepirajuch 3MIHH Yy
npounideparuBHiii akTuBHOCTI B-nmiMponuris. [lokazano npurniyeHHs nposigepauii Ha ~13% B-
mimdoruTis 3a aii OBA, Toai Sk 1HIII CIOTYKU HE MPOSIBIISAIN BiAMIHHOI BiJl KOHTPOIIIO [ii.

BucHoBku. Bruus OiompemnapariB 3 OpUTIHAJIBHUM CKJIAJOM Ha KIITHUHHI MOJEN 3
¢enorunom T- 1 B-KIITHHHOTrO iIMyHITETY OYJ0 BHUSBJIEHO PI3HOCHPSIMOBaHY Iit0 Olompernaparis:
OBA+ mposiBisB akTHBYIOUMi BIUIMB Ha BiaMiHy B OBA 1 6iodocdomary Ha mpomidepariro T-
TiM(OIUTIB; HE OyJI0 BUSABIEHO 3MiH y MpoiidepaTuBHUX MokazHuKax B-mimdoruTis 3a nii OBA+
ta 6iodochomary y nopiBHsHHI 3 OBA, sikuii npossinsB TokcuuHuil edext. IIpenapatu OBA,
6iodochomar MOXKYTh BHUKOPHCTOBYBAaTHCh SK IMyHocynpecopu, a Toi yac OBA+ sk
IMYHOCTUMYJISTOD.

Bucaosutn noasky JI.I'. Kanauntok, JI.B. 'apmanuyk ta O. B. ApHayTi - 3a HajiaHi 3pa3ku
6ionpenapaTiB, 0OrOBOPEHHS pEe3yJbTaTiB 1 BIYYHI KPUTHYHI 3ayBa)K€HHsI, @ TAKOXX MOXIIUBICTh
BUKOPHUCTAHHS EKCIIEPUMEHTAIBLHOTO OOJagHaHHsA 1 MarepianiB. JlochmipKeHHST TPOBOJATHCS B
paMKax HayKoBO-mocaimHOi pobdotn Ne nepskaBHOi peectpartii 0117U002548, sika diHaHCyeThCS
MiHicTepCTBOM OCBITH 1 HAYKU YKpaiHHU.
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ROLE OF UMBILICAL CORD-DERIVED MESENCHYMAL STEM CELLS IN THE RAT
MODEL OF ACUTE PANCREATITIS

P. Pikus.}?, S. Rymar!?, N. Shuvalova?, A. Pustovalov?

YInstitute of Molecular Biology and Genetics of NAS of Ukraine, Kyiv;
2State Institution “Institute of Genetic and Regenerative Medicine of NAMS of Ukraine”, Kyiv.
3Educational and Scientific Centre “Institute of Biology and Medicine”, Taras Shevchenko
National University of Kyiv.

polinaignatchenko7@gmail.com

Introduction. Acute pancreatitis (AP) is serious disorder that requiring emergency
hospitalization. After pancreatic tissue necrosis and multiple organ failure in AP, patients have a
mortality rate of up to 30-47%. There are currently no effective therapies for AP, MSCs can be a
potential candidate for the treatment of this disease due to their immunomodulatory properties. The
aim of this study was assessed therapeutic effect of transplanted MSCs in the rat model of AP.

Methods. Wistar rats were randomized into three groups: a negative control group that
received normal saline; a positive control group was induced by intraperitoneal injection of L-
arginine; and an experimental group was injected intraperitoneally human umbilical cord MSCs
second passage (6-7x108 cells/kg of rat weight) 24 hrs after AP induction. Rats were sacrificed after
7 days, and pancreatic tissues and the blood were collected. Biochemical and histological methods
were used to determine the amylase level and pathological changes in the pancreas.

Results. One day after the AP induction, the amylase level increased by 4 times, and
histological analysis indicated acute organ damage. The amount of fibrosis area was 8 times higher
than the negative control. Equally important morphometric parameter was the presence of a large
number of non-nuclear acinar cells and infiltration of inflammatory cells. After 3 days, MSC
transplantation led to a significant decrease amylase level in the blood of rats. The amount of
fibrosis in the pancreatic parenchyma was decreased and other morphometric parameters of
pancreas almost return to normal level.

Discussion. Experimental results indicate that intraperitoneal transplantation of human
umbilical cord MSCs leads to almost complete suppression of inflammation.

Conclusions. MSC therapy has the potential to be a novel treatment for AP.

Acknowledgment. V. Kordium??,
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PURIFICATION OF PROTEIN C ACTIVATOR FROM CALLOSELASMA RHODOSTOMA
VENOM AND IT’S APPROBATION FOR THE DETERMINATION OF PROTEIN C IN
BLOOD PLASMA

A.O. Pitishkina 12", 0.M. Platonov 3, T.M. Chernyshenko ?, V.I. Gryshchuk !, O.V. Gornytska *

Lpalladin Institute of biochemistry of NAS of Ukraine, Kyiv;
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Introduction. Protein C (PC) is an important physiologic anticoagulant that down-regulates
thrombin generation by cleaving and inactivating factor Va and factor VIlla. This decreases the
procoagulant potential of the hemostasis system. Therefore, a decrease PC level in blood plasma is
indicative of imbalance in the hemostasis.

The determination of PC level is performing by determining of a specific chromogenic
substrate S2366 (Glu-Pro-Arg-pNA) and a specific activator of PC. As follows, the PC content is
evaluated by the amount of chromogenic substrate that undergoes hydrolysis per unit time,
comparing the parameters of donor blood plasma and the patient blood plasma. The source of
specific activators of PC can be snake venom, in particular commercially available activator of PC
is derived from the venom of Agkistrodon contortrix. The aim of our work is to develop a method
of obtaining PC activator from the venom of Calloselasma rhodostoma and the evaluation of its use
in the laboratory test.

Methods. Crude venom of C. rhodostoma was fractionated using chromatography on Blue-
Sepharose and Q-sepharose on FPLC Akta Prime. Analysis of fractions was performed using SDS-
PAGE. Screening of fractions was performed using chromogenic substrates S2236 in donor blood
plasma. Detected fraction was used for the determination of PC level in blood plasma post-COVID-
19 patients. Results were compared with those obtained using commercially available test-system
Berichrom-Protein C (Siemens, Germany).

Results. A two-step purification protocol for PC activator from C. rhodostoma venom was
developed. The activator preparation was obtained and its suitability for determining the content of
PC level in the blood plasma of patients was tested. It's shown that the obtained values correlate
with the values determined by using a standard test system.

Discussion. The process of isolating of PC activator includes two stages of chromatography
— on Blue-Sepharose and Q-sepharose, and can be scaled if necessary. The obtained enzyme is
characterized by activity close to the brand analogue and can be used in laboratory diagnostics.

Conclusions. Thus, PC activator has been identified in the venom of C. rhodostoma.
Method of two-step purification of PC activator was developed as well. The obtained enzyme can
be used to determine the content of PC level in the blood plasma and can be used as a component of
test-system for the routine laboratory practice.

Acknowledgement. The authors are grateful to Chernyshenko V.O. and Platonova T. M. for
their help in conducting research and processing the results.
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GENE DELIVERY TO MAMMALIAN CELLS BY NOVEL CATIONIC POLY-DMAEMA
CARRIER
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Introduction. Materials for gene transfer, in particular for DNA and siRNA delivery into
cells, are currently one of the most relevant issues in the pharmacological market. The aim of
present work was to investigate the biocompatibility of 83/5¢ (poly(2-dimethylaminoethyl
methacrylate (DMAEMA)- block- N-vinylpyrrolidone- co- butyl acrylate- co- aminoethyl
methacrylate) polymer, as well as the efficiency of gene delivery by this polymeric carrier into the
mammalian cells.

Methods. The DNA electrophoresis was used to investigate binding of the polymer with
plasmid DNA. The efficiency of transfection by the pEGFPc-1 plasmid complexed with the 83/5c/
polymer was evaluated in human cells (embryonic kidney HEK293 cells, breast carcinoma MCF-7
cells, cervical cancer HelLa cells, hepatocarcinoma HepG2 cells, glioblastoma U251 cells, colon
carcinoma HCT116 cells, lung carcinoma A549 cells) by using fluorescent microscopy.
Cytotoxicity of 83/5c carrier was evaluated by the MTT assay, and the DNA damaging effect of the
polymer was determined by DNA comet analysis in the alkaline conditions and diphenylamine
DNA fragmentation assay.

Results.The 83/5c carrier at 0.03% bound with plasmid DNA. The 83/5c¢c/pEGFPc-1
complexes exhibited different transfection efficiency (5.9-57.9%) of mammalian cells. That
efficiency was similar to defined at using 83/5¢ polymer using polyethyleneimine (PEI) which is a
traditional transfection carrier. The viability of mammalian cells under the action of 83/5c polymer
was 95.7-84.7%. While the viability of mammalian cells under the action of PEI was 70.0-67.1%.
The poly-DMAEMA carriers caused less DNA damage (single-strand breaks and DNA
fragmentation) in the transfected mammalian cells.

Discussion. The 83/5c carrier was as effective in transfection of the mammalian cells as PEI
or better the PEI.

Conclusions. The 83/5c carrier electrostatically interacted with plasmid DNA. The 83/5c
carrier was effective in transfection of the mammalian cells. A cytotoxic effect of 83/5c carrier was
significantly lower than that of PEI. Thus, poly-DMAEMA 83/5c carrier is promising vector for
gene delivery into mammalian cells.

Acknowledgement. Authors thank sincerely Dr. O. Zaichenko and Dr. N. Mitina (Lviv
National Polytechnic University) for synthesis of the polymeric carriers. Prof. R. Stoika (Institute of
Cell Biology, NAS of Ukraine, Lviv, Ukraine) is acknowledged for scientific advises. The research
was supported by the Research Grant of the National Academy of Sciences of Ukraine to research
laboratories/groups of young scientists of the National Academy of Sciences of Ukraine (#
01200100197, 2020-2021).

21


mailto:nataliyafiniuk@gmail.com

I1. Bioximist

22



BIIJIMB ATP HA BMICT KAPAIOJIIIIHY TA KOHIUEHTPAIIIO IOHI3OBAHOI'O
KAJIBIIIO Y MITOXOHAPIAX MIOMETPIA
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Beryn. OfiHi€I0 3 OCHOBHMX CHCTEM, IO 3aIisiHi Y PEryIsililo BHYTPilIHBOKITHHHOrO Ca’'-
roMeocTasy Ta 3a0e3NevyroTh MOMIIMBICTh 3MIHU KOHIIGHTPAIIIl IIbOT0 KaTiOHy B Yaci Ta MPOCTOPI, €
MiToxoH/Ipii. Bigomo, mo BHYTpimHS MeMOpaHa MITOXOHIpiH MICTUTH ocobmmBuHil (docdomimia —
Kap/IiOJIiITiH, IKAH B3a€MOJIIE 3 BEJIMKOK KUIBKICTIO IHTErpaTbHUX MEMOPaAHHHUX OUTKIB, KOHTPOJIOIOYUN
TAKUM 4MHOM iX (yHkiii. ITOITyK CIonyK, IO 3/aTHi peryioBaTH 0OMiH Ta KoHueHTpamio Ca?' y
MaTpUKC1 MITOXOH/IPiH, € BaKIIMBUM 3a/IaHHSAM CbOTOJICHHS.

Mertoro poOoTu Oyi0 OLIHUTH BMICT KapAiOJiMiHy Y MITOXOHIPISX MIOMETPis MaTKH IIypiB 3a
nii ATP, ek30reHHO 0/1aHOI Y cepeIoBHIIIe 1HKYOAIlil, a TAKO’K KOHIICHTPAI[II0 10HI30BAaHOTO KAJIBIIII0 Y
MaTPHKCI Ta y CEPEIOBHUIII 1HKYOAIIii.

Marepiaau Ta MeToau. ExcriepiMeHTH MPOBOAMIM HA MITOXOHApPiaibHIM (hpakiii miomeTpis
Matku 1rypiB. Merogom cnekrpodiayopumerpii gocmigmm BB ATP Ha KOHIIEHTpaIlifo 10HI30BaHOTO
KalbI[il0 y MaTpHKCi MiToxoHmpiit (dmyopecuentanii Ca’'-uytmuemii 301 Fluo 4AM) Ta Ha
IHTEHCHUBHICTh BHMXOJy LIbOTO KaTiOHy J0 1HKyOamiifHoro cepenoBuia (QmayopeciieHTHui Ca?*-
gymmBuid  30Ha Fluo-4, Pentapotassium Salt). 3a inTeHcuBHICTIO (hiTyopeciieHIlii MITOXOHIPIH,
HaBantaxenux 100 HM acridine orange 10-nonyl bromide, metomom mpotouHOi 1HTOGIYOpUMETpIl
BU3HAYMIIA BMICT KapAioJimiHy y MeMOpaHax IUX OpraHen 3a iHKyOaIlii y IpUCyTHOCTI Ta BiJICYyTHOCTI
ATP.

Pesyabratn. BcraHoBineHO 30UTbLIEHHS KOHIIEHTpAIli 10HI30BAHOTO KaJBI[I0 y MAaTpHKCI
MITOXOHJIpIN 3anexHo BiAg KoHueHTpauii ATP y cepenoBumn iHKyOamii 3a yMOBHM BIJICYTHOCTI
eK30reHHo goganoro Ca?*, PospaxoBano 3HaueHHs koedimienTa ['ina, sike craHoBuTh 3,18 + 0,28, Ta
KoHcTaHTy aktuBalii 3a ATP, mo ngopisHioe 0,98 + 0,07 MM. Iloka3zaHo, 1110 3a 1HKYOAIii MITOXOHIPIH
y Mg?, ATP-yMicHOMY cepelOBHILi KOHIEHTpaIlis iOHi30BAHOrO Kalbl[il0 B JAHOMY CEPEIOBMIII
3HAYHO MEpeBMILye Taky y Mg?'-ymicHoMy cepenoBumi. 3’SCOBaHO, IO MiTOXOHJIpiabHA TIOpa HE
3amydeHa y 3pocTaHHs BwmicTy Ca?* y cepemoBumi iHKyOamii, OCKiTbKM OJOKYBaHHS L€l HOpHU
IMKJIOCTIOPHHOM A He ycyBae 30iIbIIEHHS KOHIEHTpAIii ioHi30BaHOTO Kaiblito y Mg?*, ATP-
yMicHOMy cepefioBuIIi iHKy6amii. Bussnerno, mo inky6amis mitoxoHmpiii y Mg®, ATP-ymicHomy
CEpelIOBUIIl Be/le JI0 3MEHILUEHHS BMICTY KapAlONimiHy y MeMOpaHaX LMX OpraHes, OTXe, picT
KoHIIeHTparii ioHiB Ca’" y MaTpuKci MITOXOH/IPIH CyHMPOBOKYEThCS 3HIKEHHSM BMICTy KapioMimiHy
y 1X BHYTPIllIHiil MeMOpaHi.

BucnoBku. Ilokazano, mo 3a iHKyOamii MiToxoHapii y mpucytHocti ATP koHueHTpais
10HI30BaHOTO KAJIBIIII0 y MaTPHUKCl 3pocTae, 30UIBIIYEThCS BHXiI IIbOTO KaTiOHAa JO CEpeloBHUIIA
iHKyOartii, ae 6e3 3aaydeHHs A0 IbOTO MPOLECY MITOXOHIPIaJbHOI MOPH, Ta 3MEHIIYEThCS BMICT
KapIioJiniHy y MeMOpaHax MITOXOH/IPIM.

Ionsika. Bucnopmoro Benuue3Hy BISYHICTh CHIBPOOITHUKAM BIILTY O10XiMil M s3iB
[ncruryty 610ximii iM.O.B.I1amanina HAH Vkpainu [nukoBy C.I'. Ta babiu JLI'. 3a nmomomory y
MIOCTAHOBIII Ta IPOBEJICHH] €KCIIEPUMEHTIB, Ta KPUTUYHI 3ayBa’KE€HHS.
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NANOCOMPLEX OF BERBERINE WITH Ceo FULLERENE EFFECTIVELY
DECREASES PROLIFERATION, MOTILITY, AND METASTASIS
OF LUNG CANCER CELLS
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Introduction. Natural alkaloid berberine is a perspective anticancer agent because of its
pro-apoptotic and antimetastatic effects. However, berberine has high cytotoxicity and poor
solubility in water, so there is a strong need to develop new approaches to overcome the side
effects. The aim of this study was to compare the effects of free berberine (Ber) and its
nanocomplex with fullerene Ceo (Ceo-Ber 2:1) on the malignant properties of lung cancer cells in
vitro and in vivo.

Methods. Mouse lung carcinoma LLC cells were cultured under standard conditions.
Proliferation of LLC cells was estimated by MTT-assay, motility — by in vitro scratch test, and
invasiveness — by Transwell assay. Tumor growth dynamics and metastasis were analyzed using in
vivo spontaneous metastasis model. Gene expression levels were evaluated by real-time PCR.

Results. It was found that Ber suppressed proliferation of LLC cells at concentrations 10
uM and higher, while nanocomplex Ceo-Ber 2:1 had significant effect already at 1,3 uM of Ber.
Treatment of LLC cells with 10 uM Ber resulted in decreased motility and invasiveness, whereas
Ceo-Ber 2:1 had more powerful effects. Analysis of epithelial-mesenchymal transition (EMT) and
cancer stem cells (CSCs) gene expression patterns revealed that both Ber and Ceo-Ber 2:1 treatment
resulted in decreased expression of Zebl, Twistl, Sh3kbpl, and CD44, but Ceo-Ber 2:1 application
led to significant decrease in the expression of Zebl, Snail, and CD44 compared to Ber. Free Ber
(7,5 mg/kg) did not influence tumor growth and metastasis in vivo, but treatment with Ceo-Ber 2:1
led to the retardation in tumor growth dynamics, significantly decreased tumor weight (by two
times), tumor and lung weight indexes (by two and 1,5 times, respectively), and metastases number
(by 2,5 times).

Discussion. Ceo-Ber 2:1 nanocomplex suppressed malignant properties of LLC cells more
effectively than free Ber both in vitro and in vivo. In addition, application of this nanocomplex
decreased the expression of EMT and CSCs molecular markers.

Conclusion. Complexation of berberine with Ceo fullerene potently increased its anticancer
effects.

Acknowledgements. Sincere gratitude to Prof. Liudmyla Drobot, Prof. Yuriy Prylutskyy,
and Prof. Olga Matyshevska for their guidance and comprehensive support.

This study was financially supported by the National Research Foundation of Ukraine
(NRFU) grant (Competition "Leading and Young Scientists Research Support").
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KAJIIKC[4]APEH C-956 SIK HOBUIA HU3bKOMOJIEKYJISIPHUI CEJIEKTUBHUM
IHI'TBITOP KAJIBIIEBOI MIOMIIN IIJIASMATUYHOI MEMBPAHU TA MOJIYJISAITOP
KOHIEHTPAIII Ca?* Y TJIAAJEHBKOM SI30BUX KJIITHHAX

O.B. I'onvoen'
Ynemumym 6Gioximii im. O.B.Ilannadina HAH Ypainu, Kuis.
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Beryn. Mg?*, ATP-3anesxna Ca?*-nommna nnasmariasoi Mem6panu (IIM) Tpancnoprye Ca?*
3 IUTOMNIA3MM Yy MO3AKITMHHMH TIPOCTIp Ta KOHTpPONIoe nHokanbHi Ca®’-curHamm y
BHYTPIITHBOKIITHHHUX MEMOpaHHHX MikpojgoMmeHax. [Ipore cnenudiuHuii HU3bKOMOJEKYIISIPHUI
inri6iTop Ca?",Mg?*-ATPa3u BincyTHiii. Paninre HamMu Gyi10 IIPOEMOHCTPOBAHO, MO Kaikc[4]apeH
C-90 mpeTeHIye Ha PoOIb celeKTHBHOrO iHriditopa Ca?*,Mg?*-ATPa3u IIM (los = 20 MxM). Brim,
JOCHITUBIIA Ji0 Ha KanblieBy mommy [IM Huskm kamikc[4]apeHIB - CTPYKTYpHHX aHAJIOTiB
kaiikc[4]apeny C-90, Mu 3'sicyBanu, 1m0 HaWOUIBbIIY 1HTIOITOPHY Mil0 3 HUX Mae Kaiikc|[4]apeH
C-956. Otxe, MmeTo10 11i€l poOOTH OYII0 JOCTIIKEHHS 3aKOHOMIPHOCTEH i1 HU3bKOMOJIEKYJISIPHOTO
inri6iropa Mg?*,ATP-3anexHoi kansieoi mommu 1M kanikc[4]apeny C-956 Ha romeocTas ioHiB
Ca y mionuTax MaTKH.

Marepiaan i meromn. AxtuBnicts Ca?* Mg?*-ATPa3su Bu3Hauanacs i3 BHKOPHCTAHHAM
npenapary [IM miomerpiss CBUHI METOAOM BU3HAueHHS Pi, yTBOpEeHOTro B pe3yibTaTi TiApoi3zy
ATP. BriuB kanmikc[4]apeHy Ha KOHIEHTpalil0 IuTomIasMaruunoro Ca®’ BusHauanum 3a
JIOMOMOTOF0 JIa3€PHOT0 CKaHyro4uoro koHpokanpHoro mikpockona (3o fluo-4 AM). EdextuBHuii
rinpoguaaMivanid giametp (I'1/]) rmagenskom’si30Bux KiaituH ('MK) Bu3Hauyanu i3 3acToCyBaHHSAM
na3epHo-kopensiiiHoro crekrpomerpa (JIKC). bBynu Bukopuctani Metoan 610XiMi4HOT KIHETHUKH.

PesyabraTu. Kamikc[4]apen C-956 3Hmkye makcumanbHy (ayopecueniiito 3001y AHC,
Mailke He BIUIMBAIOYM Ha HOro B3aeMoJlito 3 Be3ukyaamu [IM, 1o Bka3ye Ha iioro BOyJJOByBaHHS y
MOBEpXHEBUH Iap MeMOpaHu. Mu BcTaHOBWIH, 110 Kainikc[4]apen C-956 (100 mxM) edexTuBHO
(los = 15 MmxM) mipurniuye Ca®*,Mg?*-ATPasny axtupHicts IIM Kkmitun miomerpis o pias 20,8 +
0,4 % BimHOCHO KOHTpOJBHOTO 3Ha4eHHs (M = m; n = 5). ¥V Toii e Jac 1 croixyka Maibke He
prmBana Ha aktuBHiCTE Na',K'-ATPasu, Mg?-ATPasu i Ca®"-ATPasu IIM. 3a momoMoroo
KOH(OKaJIbHOI MIKPOCKOIIi MPOJEMOHCTPOBaHO, 10 Kajikc[4]apen C-956 (20 mxM) BuKiIMKae
3pOCTaHHS BHYTPimIHBOKITITHHHOT [Ca?'], sika 3 uacoM 3HMKyeThes 10 6azanpHOTO piBHA. Takox C-
956 (50 MxM), nmoni6bHo 10 yTepoToHiKy okcurouuHy (100 HM), MpU3BOIUTH 10 3MEHULICHHS
edextuBnoro ['JIJI MK, BumipsiHoro 3a momomororo JIKC, mo 45 % BiAHOCHO KOHTPOIIO, IO
CBIIYUTH NPO 3MiHM BOJHO-ocMoTH4HOro Oamancy I'MK. Pesynbrati mopo iHriGyrouoi nii
kajikc[4]apeny C-956 Ha akTHBHICTH KanblieBoi momnu I[IM Oynu miaTBep/pKeH1 y gociizax i3
BUBYCHHS MEXaHOKIHETUKH ['M 13 BHKOPHCTaHHSIM METOAY OaratornapaMeTpUYHOrO aHalli3y
CKOPOTIIMBOI BIAMOBIII.

Bucnosxkn. Kanikc[4]apen C-956 npurHiuye akTuBHicTs TpaHcropTHOI Ca?*,Mg?*-ATPa3zu
[IM, mo sxoi mae Bucokmii adimiter. 1{a cronyka immyKye migBumenHs koHueHtpamii Ca’* B
MIOLIUTaX MAaTKH, 3aralbMOBYIOUH peJlaKcallifo MEXaHIYHOI HalpyTH.

IMoasika. ABTOp BHCHOBIIOE BASYHICTh K.0.H. Bexiiu T.O. 3a 00roBopeHHs pe3ysbTaTiB
JOCTIAIB Ta TBOPUI AUCKYCIi.
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Introduction. Cancer cells modify their metabolism in order to obtain energy, to combat
hypoxia and oxidative stress etc., but molecular mechanisms and drivers of such changes are still
insufficiently studied. The aim of this study was to analyze metabolic parameters in breast cancer
cells dependent on the expression levels of adaptor protein Ruk/CINS85.

Methods. Mouse breast adenocarcinoma 4T1 cells with Ruk/CIN85 overexpression (RukUp
cells) or downregulation (RukDown cells) were cultured under standard conditions. Enzyme
activities and metabolites content were evaluated fluorometrically and spectrophotometrically.
Genes expression levels were estimated by real-time PCR.

Results. It was demonstrated that Glutl expression in RukUp cells was elevated by 3,2
times compared to control. Analysis of glycolytic enzymes revealed that RukUp cells significantly
overexpressed Aldoa and Ldha (by 2,2 and 1,7 times, respectively) together with increased activity
of LDHA (by 1,6 times) and lactate content (by 1,8 times). Also, we found that expression of Pkm
and Hk1 were decreased in RukUp cells. In RukDown cells AldoA expression was halved, and no
significant differences were found in other parameters. Additionally, activity of G6PDH was
increased by 1,6 times in RukUp cells. It was found that TCA cycle enzymes expression and
activities were increased significantly in RukDown cells: Mdh2 expression was increased by 7,8
times, activities of IDH3 and MDH2 were increased by 1,6 times each. In RukUp cells these
parameters were decreased significantly. Finally, it was shown that RukUp cells are characterized
by decreased content of NAD coenzyme and by reduction of NAD*/NADH ratio.

Discussion. The obtained results indicate that Ruk/CIN85-overexpressing breast cancer cells
intensively absorb glucose and metabolize it predominantly by glycolytic pathway, while
Ruk/CIN85-downregulated cells oxidize glucose in TCA cycle like differentiated cells.
NAD*/NADH ratio plays an important role in the maintaining proliferation, survival, and invasion
of cancer cells, and NAD" deficiency may lead to the dysfunction in DNA repair and ROS defense
thereby promoting tumor development.

Conclusions. High levels of Ruk/CIN85 expression in cancer cells may be associated with
potentiation of Warburg effect.

Acknowledgements. Sincere gratitude to Prof. Liudmyla Drobot for guidance and
comprehensive support.
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Beryn. BupoOHHIITBO MIacTMacu B Cy4aCHOMY CBITI MTOCTIHHO 3pOCTa€, OJHAK BiJICYTHICTh
0e3MeyHuX METOJNIB YyTWi3alii MPU3BOAUTH A0 3HAYHOIO I HAKONMYEHHS B HABKOJIMIIHBOMY
cepenoBuili. CTuxiiiHe 3aropaHHs IJIACTUKOBUX BIJIXO/IB, a TAKOX BUKOPUCTAHHS HOrO B SIKOCTI
NaJiiBa B KpaiHax TPEThOrO CBITY HeCe MOTEHLIHY 3arpo3y Ui HaBKOJIMIIHBOI'O CEPeJOBULIA 1
3]I0pOB’sl HaceJeHHsA. TBepial YaCTUHKM UMY MOLIMPIOIOTHCA IO BCHOMY CBITY 1 € OCHOBHHUM
JDKEPEJIOM YOPHOTO BYTJICII0 B 3a0pyAHCHHI IMOBITPS, SIKE JyXe CTiike 10 nerpanaamii. Bukumam
KOMITIOHEHTIB TaJIal0vo01 TIacTMacu 30UIbIIYIOTh PU3HK CEPIIEBUX 3aXBOPIOBAHb, MOTIPIIYIOTh CTaH
XBOPHX 3 PECHipaTOPHUMH 3axXBOPIOBaHHAMH (acTMa Ta eM@i3eMa) i BUKIUKAIOTh YpPaKCHHS
HEpPBOBOI CHCTEMH, HYJOTYy Ta TOJIOBHI Ooii. MeTor poOOTH € IOCIITUTH HEeHPOTOKCUYHI
BJIACTUBOCTI CMHTU30BaHUX B J1a0OPaTOPHUX yMOBax 3pa3KiB aepo30JIi0 3 IUIACTMKOBOTO JUMY Ha
BoAHi# ocHOBI (WSP) Ha npecMHanTUYHUX HEPBOBHUX 3aKIHUEHHSX KOPHU TOJIOBHOTO MO3KY IIypiB
(cuHanTOCOMAX).

Marepianm i meromm. B pocmimkeHHI BHKOpHUCTOBYBanucCs mrypu-camir Jinii Wistar
(macoro tima 100-120 r). HepBoBi 3aKiHYE€HHS TOJIOBHOTO MO3KY IIypa (CHHAIITOCOMHM) BUIUISIIHN 32
meronom Kormana. IMormunanms / susimbHenns [CHITAMK i L-[*C]rmyramary sepsoBuMH
3aKIHYEHHSIMM BH3HAYaJIM 3a JOMOMOTOI0 Paioi30TONHUX METOAIB. JlocmikeHHsT MeMOpPaHHOIO
MOTEHIIaly MPOBOJMIOCS 3 BUKOPUCTAHHSAM MOTEHILIOMETPUYHOIO 30HAY poaamiHy 6G. OuiHky
MeTa0oIiYHOT AKTHBHOCTI CHHANTOCOM ITPOBOJIUIIH 13 3aCTOCYBaHHM mpenapaty Presto Blue.

Pe3yabTaTH. 3 BUKOPUCTAHHSAM MOTEHLIAT YyTIMBOIrO (IyOpPECLIEHTHOIO 30Hy pOJaMiHy
6G Oyio BUSBIIEHO 3MEHIIEHHS MeMOPaHHOTO MOTEHIlially i1301bOBAaHMX HEPBOBMX 3aKIHUEHb 3a
npucytHocti WSP. JlomaBanns WSP 10 cuHanTocoM NpPU3BOAMIO A0 TPUTHIYEHHSA iX
MeTaboIIuHOT aKTUBHOCTI. TakoK, MOKa3aHO 3MIHM HAKONMMYEHHs 30yAJIMBOTO Ta raJbMiBHOIO
Heiipomeniatopi L-[Y*Clrnyramary ta [PH]JTAMK, 3Hmkenns nozaxmiturHoro pisas [CH]TAMK
Ta MOPYIIESHHS TpoIiecy ek3onuTo3y 3a mii WSP.

BucnoBku. [IponemoHcTpoBaHo  HeipoTokcuuHi  BiactuBocTi  WPS  cnpuunneHi
3MEHIIEHHSM MeMOpaHHOr0 MOTEHIIaly, 3HWKEHHAM MeTaOoJIIYHOi aKTUBHOCTI CHHANTOCOM Ta
3MIHOIO OCHOBHMX Xapaktepuctuk L-rimyramatr/[’AMKepriunoi He#poTpaHcMicii, mo Moxe
NPU3BOJUTU [0 MOpYIIEHHs OanaHcy 30y UIMBOI Ta rajbMiBHOI HeipoMeniallii, Ta CIPUYUHHUTU
PO3BUTOK HEMPOIATOIOTIH.

IMoasika. bopucos A.A., Kpucanosa H.B., [lo3zusikosa H.I'., ITactyxoB A.O., bopucosa T.O.
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HOKIAYH AJANITEPHOI'O TPOTEIHY Ruk/CINS5 B KJIITHUHAX KAPIIMHOMHU
JETEHI JIBIOIC MIPU3BOJUTH IO METABOJIIYHOI'O PENPOT'PAMYBAHHSI,
ACOIIIMOBAHOTI O 31 3BHUKEHHSM ATPECUBHOCTI iX ®EHOTUITY

P.C. Kopuyn'?, 0.0. I'voxoea’, T.JI. Ckamepna?, I.P. I'opax*, H.B. /lamuwko*

Ynemumym 6ioximii im. O.B.ITannadina HAH Ypainu, Kuis
2Kuiscoruii Hayionanoruii yuisepcumem im.. Tapaca Illesuenxa, Kuis

korshun1709@gmail.com

Beryn. [l pakoBHX KIITHH XapakTEPHUMHU € TepeOynoBH ix meTadoii3Mmy, BiIOMI SK
edexkT BapOypra, 1mo BKJIIOYaIOTh OKHCHO-BIJIHOBHI MPOIECH, TJIKOJI3, Ol0CHEPreTUKY, CHUHTE3
nomamiHiB Ta iHmI. Take MeTaboiiyHe pernporpaMyBaHHS pa3oM 3 MIKpPOOTOYEHHSM KIITHH
BiJIiIlpae BaXJHMBY pOJb y NPOrpecyBaHHI OHKOJOTIYHOro mpouecy. Hami nomepeani naHi
MIPOJIEMOHCTPYBAJIU B3a€MO3B 30K MK MAJITHI3AIIEI0 MyXJIMHHUX KIITHH Ta BUCOKMUMHU PiBHAMU
excnpecii agantepHoro/pumryBansHoro nporeiny Ruk/CINSS. MeToro mporo AocCiipkeHHsT 0yi0
BCTAaHOBUTH B3a€MO3B’SI30K MK 3HIDKEHHSAM piBHA ekcripecii Ruk/CIN8S y BHCOKOIHBa3MBHHX
kiiTiHax KapumHoMu JereHi JIproic (LLC) mmmi i meTraOomiuHUMH 3MiHAMHU, OB S3aHUMH 3
epexToM BapOypra Ta ctanom mo3akiiTiHHOTO MaTpukcey (ITKM).

Martepiaan ta Meroau. Knituau LLC 31 crabinenum down-perymoBanasm Ruk/CINSS
(cy6mninis LLC B1) Ta BianoBiaHi iM KOHTPOJIBbHI KJIITUHU SCr KyJIbTUBYBAJIH 3a CTAaHJAAPTHUX YMOB.
B uwuromnasmaruyHux ~— ekcrpaktax Bu3Hadanu  Bmict  H202, a TakoX  aKTHBHOCTI
nakrataerigporenasu (LDH), cemikap6azuaydyinuBoi aminookcuaasu (SSAQ), nnaMiHOOKCHAA3H
(DAO) Tta nomiaminookcunasu (PAO). HaromicTe, BMICT JaKTaTy Ta aKTHBHICTb JII3HJIOKCHIA3U
(LOX) Bu3Ha4Yamym B KOHAMIIHOBAaHOMY CEpEIOBUIII BUPOIIYBAaHHS KIIITHH.

PesyabraTn. [IponeMoHcTpoBaHO 3HMKEHHs piBHA akTuBHOCTI LDH Ta BMicTy nakrary,
OCHOBHHUX MapKepiB aepoOHOro riikomidy, B kiiThHax LLC Bl mopiBHSHO 3 IMMU 3HAYEHHSIMHU B
kmtuHax LLC Ser y 2 Tta 1,5 pasu, BigmosigHo. B kmitmHax LLC 3 down-peryiroBaHHSIM
Ruk/CINS85 cnocrepiranoch Takoxk 3HMKEHHS y 2 pa3u piBHA akTtuBHOCTi DAO, eH3umy, 110
Karaboui3ye nojiamMiny, Ta B 3 pas3u piBHIB akTuBHOCTeH LOX Ta SSAQO, 3ai1ydeHux 10 KOHTPOIIO
CTpYKTypHOTO Ta QyHKIioHanbHOro crany [IKM. BignoBigno no nux 3miH B kiituHax LLC Bl
BUSIBJICHO 3HMKEHHS B 1,8 pa3iB BMICTY TOJIOBHOTO YHHHHMKA OKcuaatuBHOro crpecy H202, omHoro
3 MPOJIYKTIB PEaKIliil, 0 KaTaiai3yloTh BCl JOCHIKEH] aMIHOOKCUAA3H.

BucnoBku. OTprMaHni a1 cBiguaTh, 1o down-perymoBanHs Ruk/CIN8S B kmitunax LLC
MPU3BOAUTH JI0 CYTTEBOIO IMPUTHIUYEHHS BCIX JOCHIIKEHMX METAa0OJIYHMX LUISXIB: TJIKOJI3Y,
pelloKC roMeocTasy, Karaboai3My MoJliaMiHiB, JaHOK, 3aJIy4eHUX 10 ¢popMyBaHHS cTpykTypu [TKM.
Taki 3MiHM y MeTa00J1i3M1 PaKOBUX KJIITUH BKa3ylOTh Ha 3HWKEHHS CTYIIEHS 1X 3JI0SKICHOCTI.

IMoasika. ABTOpPU BHCIIOBIIOIOTH BISYHICTP HAYKOBOMY KEpIBHUKY 1.0.H., mpod. poGor
JL.b. 3a dpopmy:roBaHHA i71e1 JOCTIKEHHS, KOPUCHI JUCKYCIi Ta KpUTUYHY OLIIHKY pOOOTH.
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THE MECHANISM OF ANTICOAGULANT ACTION OF THE VENOM OF
BRACHYPELMA SMITHI

Ye.P. Kucheriavyi ' >*, V. 1. Gryshchuk !, A.V. Rebriev !, O.M. Platonov * 2, K.S. Savchenko %2

! Palladin Institute of biochemistry of NAS of Ukraine, Kyiv, Ukraine;
2 ESC “Institute of biology and medicine”’, Kyiv, Ukraine.

biophysicist958@gmail.com

Introduction. Biologically active substances that affect the hemostasis system can potentially
be used as new pharmaceutical agents as well as an effective tool for basic research. In particular,
the proteases of animal venom with specificity for fibrinogen can be used in the study of the
molecular mechanisms of polymerization of fibrin, and they can be useful for reducing the risk of
thrombosis in pathological processes. The aim of this study was to investigate the mechanism of
anticoagulant action of the venom of the arachnid Brachypelma smithi.

Methods. Fractionation of Brachypelma smithi venom was performed by ion-exchange
chromatography on Q-sepharose using FPLC Akta Prime. Proteins were identified using SDS-
PAGE and MALDI-TOF analysis. For the determination of proteolytic targets of enzyme the
western-blot analysis was used with monoclonal antibody 11-5C specific to N-terminus of
fibrinogen Aa-chain. Proteolytic activity was studied using specific amide chromogenic substrates.
Hemolytic activity was studied on human erythrocytes, the effect on endothelial cells was
investigated using MAEC cell culture.

Results. We developed a method of two-stage chromatographic purification of protease
specific to Aa- and B-chains of fibrinogen. According to MALDI-TOF analysis the enzyme had
molecular mass 28,920 kDa. It has been shown that the enzyme has an optimum activity at neutral
pH values and at temperatures above 20 °C, effectively hydrolyzing chromogenic substrates with
arginine at the S1-site. Inhibitory analysis allowed identifying the enzyme as metalloproteinase. It
is shown that in the initial stages of proteolysis, the enzyme cleaves from fibrinogen a polypeptide
having a molecular weight of about 15 kDa, forming a partially hydrolyzed form of fibrinogen,
devoid of C-terminal portions of Ao chains - fibrinogen-310. It was found that the obtained
proteinase does not affect platelets at resting state, does not cause hemolysis of red blood cells, but
significantly inhibits the growth of endothelial cell culture.

Discussion. Limited proteolysis of fibrinogen with the use of proteinase allowed us to obtain
partly hydrolyzed form of fibrinogen - fibrinogen-310 with cleaved C-terminal portions of Aa-
chains. This form of fibrinogen had less ability to form a fibrin clot due to the impairment of the
process of protofibril formation.

Conclusions. The anticoagulant effect of Brachypelma smithi venom is explained by the
presence of a proteinase that is able to specifically hydrolyze fibrinogen and act directly on
endothelial cells, inhibiting their ability to form a monolayer.

Acknowledgement. The authors are grateful to Chernyshenko V.O. for his help in
conducting research and processing the results.
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INVESTIGATION OF MITOCHONDRIAL NO SYNTHASE AND ITS ASSOCIATION
WITH CAMP-DEPENDENT PATHWAY

A.Y. Puhach?!, V.T. Hurskal, A.V. Saichuk!
palladin Institute of biochemistry of NAS of Ukraine, Kyiv/
alisapugach2011@gmail.com

Introduction. Nitric oxide is a free radical compound, which is naturally produced in
human organism and plays an important role in numerous cellular processes. In addition, it has been
found that NO plays an important role in regulation of various signaling pathways in mitochondria.
The NO is known to be synthesized by an enzyme NO-synthase (NOS) in cellular cytoplasm.
However, due to the importance of NO in regulation of mitochondrial function it has been
questioned whether the NO synthesis can take place in mitochondria and, if so, is it similar to
cytoplasmic synthesis. The aim of this study was to investigate the NO synthesis in mitochondria
and the dependence of this synthesis on CAMP pathway.

Methods. In order to achieve the aim a variety of methods were used. Firstly, mitochondria
were isolated from rat uterine smooth muscle cells. Further, the mitochondria were dyed with an
NO-specific fluorescent probe DAF-FM DA. The fluorescence intensity of the probe, which is
proportional to the NO concentration, was measured with flow cytometry. In order to study the
association of NO synthesis with cAMP cascade in mitochondria a number of modulators were
used, such as PKA (protein kinase A) inhibitor — PKI, PKC (protein kinase C) activator — PMA and
inhibitor — staurosporine, and sAC (soluble adenylyl cyclase) activator — forskolin and inhibitor —
KH7. In addition, indirect sSAC activators were used, such as ATP, NaHCOz and PDE
(phosphodiesterase) inhibitor — caffeine.

Results. It has been found, that NO synthesis takes place in mitochondria and is
significantly enhanced by addition of SAC synthetic activator forskolin and natural activator
NaHCOs, as well as by sAC substrate — ATP and PDE inhibitor, which induces a rise in the CAMP
concentration by inhibiting its hydrolysis. Moreover, it has been shown, that PKA inhibitor PKI, as
well as SAC inhibitor KH7 lead to a decreased NO synthesis. These findings support the idea of
cAMP cascade involvement in NO synthesis in mitochondria.

Conclusions. The results of the experiment confirm the presence of NO synthesis in
mitochondria of smooth muscle cells and its association with CAMP pathway.

Acknowledgements. The authors thank H.V. Danylovych and Yu.V. Danylovych for the
planning and full coordination of the experiment.
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STUDYING THE EFECTS OF SNAKE VENOM DISINTEGRINS ON PLATELET
AGGREGATION AND TUMOR CELL VIABILITY

O.M. Platonov 2%, R.Yu. Marunych %, A.V. Rebriev 1, M.V. Ryzhykova !, K.S. Savchenko %2,
V.1. Gryshchuk 1, L.V. Garmanchuk ?
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2 ESC “Institute of biology and medicine”’, Kyiv, Ukraine.
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Introduction. Disintegrins from the snake venom are small polypeptides (4-15 kDa), which
contain the RGD sequence motif (Arg-Gly-Asp), recognized by integrins, such as platelet receptor
GPlIbllla. Taking into account the presence of GPIIbllla on cancer cells and the important role of
integrin receptors in the migration and invasion of cancer cells we focused on the study of platelet
aggregation inhibitors from snake venom as antiproliferative agents.

Methods. Venom of Bitis arietans, Echis multisquamatis and Calloselasma rhodostoma
were fractionated with FPLC Akta Prime chromatograph using Blue-Sepharose, Q-Sepharose and
Superdex G-75. Proteins were indicated using SDS-PAGE according to Laemli and MALDI-TOF
mass spectrometry analysis (samples were prepared using HPLC Zorbax C18 SB300). The rate of
ADP-induced platelet aggregation was measured using SOLAR AP2110 aggregometer. HeLa cells
were cultivated in RPMI with 10 % FBS. Viability of HelLa cells in cell culture was estimated by
MTT test using Multiskan EX.

Results. It has been shown that disintegrins from B. arietans, E. multisquamatis and C.
rhodostoma venom inhibit ADP-inducted platelet aggregation effectively and dose-dependently.
The rate of platelet aggregation was decreased twice in the presence of 3.8'10° M, 6:10° M and
810 M of disintegrins from C. rhodostoma, E. multisquamatis and B. arietans respectively.
Disintegrins from B. arietans and E. multisquamatis venom taken in concentrations 0.3°10° M
substantially decreased viability of HelLa cells determined using MTT-test on 20 % and 50 %
respectively when compared to control meanings.

Discussion. Fractionating of C. rhodostoma, E. multisquamatis and B. arietans venom we
obtained fractions with low-molecular weight polypeptides (13.1, 14,8 and 13,7 kDa respectively)
that were able to inhibit platelet aggregation and substantially suppress viability of HeLa cells. As
far as both processes are integrin-dependent we explained the inhibitory effects by blocking of
integrins both on platelets and on HelLa cells.

Conclusion. Being capable to inhibit cancer cells adhesion and migration selectively
obtained compounds can be used as the molecular platforms for the development of antimetastatic
medications.

Acknowledgement. The authors are grateful to Chernyshenko V.O. for his help in
conducting research and processing the results.
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INFLUENCE OF CHILI ON THE PHYSIOLOGY, METABOLISM AND RESPIRATORY
ACTIVITY OF MITOCHONDRIA IN DROSOPHILA

U.V. Semaniuk, I.S. Yurkevych, O.M. Strilbytska
Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk.
usemaniuk@gmail.com

Introduction. Capsaicin is the main component of hot chili peppers that affects animal
behavior and metabolism. The current study aimed to investigate the effects of chili as a food
supplement on lifespan, mobility, resistance to cold and heat, as well as carbohydrate metabolism in
females Drosophila melanogaster.

Methods. We used Canton S [D. melanogaster Meigen] female flies that were fed by the
experimental food for 15 days. Media were composed of 10% sucrose and 5% dry yeast and
supplemented with chili at concentrations: 0.04%; 0.12%; 3%. Heat shock was induced by 42°C,
while cold stress was induced by 0°C. Fly climbing ability was assessed using the rapid iterative
negative geotaxis technique. Determination of glycogen and glucose content was performed in fly
hemolymph and/or body using the diagnostic kit Glucose-Mono-400-P according to the
manufacturer's instructions. To assess the effects of chili on mitochondrial respiration, we analyzed
respiratory control, ADP/O ratios, and oxygen consumption of mitochondria isolated from control
and chili-fed flies. The chili extracts were analyzed using high-performance liquid chromatography
(HPLC) with subsequent mass spectrometry to detect the composition of herbal extracts.

Results. Dietary chili extended the lifespan in females at a concentration of 0.12%.
However, we detected a toxic effect of 3% chili supplementation to the experimental medium.
Consumption of chili We observed that chili significantly improved locomotor activity. Moreover,
the chill-coma recovery time was shorter in the chili-consuming groups. Although females were
more susceptible to high temperature, however, the recovery time from heat coma was shorter for
the chili consuming groups. The hemolymph glucose concentration was lower in females who
consumed medium with 0.12% of chili as compared to the control group. The content of glucose in
the body and glycogen was not affected by chili supplementation. Our experiments revealed that
chili had no significant impact on mitochondrial bioenergetics in fruit flies.

Conclusions. Thus physiological, metabolic traits may be affected by active compounds
detected in extracts of chili.
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EXTRACELLULAR VESICLES PRODUCED BY MOUSE BREAST
ADENOCARCINOMA 4T1 CELLS WITH UP- OR DOWN-REGULATION OF ADAPTOR
PROTEIN Ruk/CIN85 MODULATE IN SPECIFIC MODE THE BIOLOGICAL
PROPERTIES OF 4T1 WT CELLS
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Introduction. Small sized extracellular vesicles (SEVs, 40-160 nm in diameter) are secreted
by most cell types under both physiological and pathological conditions and were proposed to be
actively involved in intercellular communication. In the process of carcinogenesis, they play an
important role in tumor initiation, recurrence, metastasis and therapeutic resistance. The mode of
SEVs action is dependent on their cargos composition including proteins, DNA, mRNA,
microRNA, long noncoding RNA, etc. The aim of this study was to analyse the regulatory effects of
SEVs produced by 4T1 cells with overexpression (RukUp) or down-regulation (RukDown) of
adaptor protein Ruk/CIN85 on biological properties (proliferation rate, migration and invasion
activity) of 4T1 WT cells.

Methods. 4T1 WT, RukUp and RukDown cells were cultured under standard conditions in
RPMI-1640 medium at 37°C in CO; incubator. sEVs from conditioned medium of 4T1 RukUp or
RukDown cells were isolated by differential centrifugation followed by further purification using
Exo-spin™ kit (Cell Guidance Systems). The number and size of sEVs were characterized by NTA
(Malvern Panalytical NanoSight NM300) instrument. The content of Ruk/CIN85 in isolated SEVs
was analysed by Western-blotting. Proliferation rate, migration and invasion activity of 4T1 WT
cells under the influence of sEVs were studied using MTT-test, scratch-test and Boyden chamber
assay, respectively.

Results and Discussion. In accordance with the results obtained, it was demonstrated for
the first time that adaptor protein Ruk/CINS85 is a constitutive component of sEVs produced by
mouse breast adenocarcinoma 4T1 cells. It was also shown that SEVs produced by 4T1 cells with
different levels of Ruk/CIN85 expression are characterized by specific profiles of the content of its
multiple molecular forms. It turned out that the ability of sEVs to modulate the proliferative
activity, motility and invasiveness of 4T1 WT cells in vitro was tightly correlated with the
biological properties of 4T1 cells that produce sEVs (highly aggressive 4T1 RukUp cells or weakly
invasive 4T1 RukDown cells).

Conclusions. Adaptor protein Ruk/CIN85 is not only a constitutive component of cargos
composition of sEVs produced by tumor cells but in dependence on the level of its content in SEVs
it plays an active role in the control of carcinogenesis.

Acknowledgements. Sincere gratitude to Prof. Liudmyla Drobot and Adjunct Professor
Anatoliy Samoylenko for guidance and comprehensive support.
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I1. bioxiMiyHi MeXaHi3MH CTIHKOCTI OPraHi3MiB 10 HECHIPUATIUBHUX
YMOB
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MULTIBIOMARKER ASSESSMENT IN DANIO RERIO EXPOSURE TO
CYANOBACTERIA CRUDE EXTRACTS

O. Horyn, I. Osypenko, N. Kasianchuk, Kh. Nimko, H. Kovalska
Ternopil Volodymyr Hnatyuk National Pedagogical University, Ternopil
horynoi@tnpu.edu.ua

Introduction: Global climate change make the appropriate background for increasing
freshwater cyanobacterial blooms. They do affect water reservoirs and pose a high risk to animals
and human health in terms of battery of toxic metabolites among them microcystins, saxitoxins,
anatoxin-a, and cylindrospermopsin. The aim of the present work was to elucidate the toxicity
potentials of Central European cyanobacterial strains of Aphanizomenon gracile and Raphidiopsis
raciborskii. All studied extracts didn’t produce cylindrospermopsin or microcystin.

Methods: The toxicity of cyanobacterial extracts was evaluated in zebrafish Danio rerio
after their exposure for 14 days to tested compound (1% cell-free extracts of A. gracile (AMU-DH-
1, SAG31.79) and R. raciborskii (SAG1.97) strains). Following the exposure, the set of biochemical
markers was determined: markers of oxidative stress (catalase (CAT), glutathione (GSH),
glutathione-S-transferase (GST), TBA-reactive substances, protein carbonyls (PC)), cytotoxicity
(lactate dehydrogenase, acetylcholine esterase, caspase 3), genotoxicity (GADD45, RAD51), and
biotransformation effectiveness (CYP1A) to display the multiplier effects of bioactive compounds
produced by cyanobacteria.

Results and discussion: The biomarker responses D. rerio depicted different mode of action
for biosynthetic substances derived from extracts of cyanobacterial strains. In particular, treatment
of zebrafish with cyanobacterial extract SAG31.79 and particularly with SAG1.97 induced a
significant increase levels of TBARS (by~120%) and PC (~2.0-2.5-fold) in response to all
experimental treatments. Tissue levels of GSH enhanced up to 40% in all studied groups. The same
trend of changes was observed for GST and CAT activities in case of AMU-DH-1 extract, but
opposite one (recognised as suppression) for SAG1.97 extract. LDH in the blood plasma as the
proved marker of tissue damage slightly decreased of the fish exposed to the extract of AMU-DH-1
strain and increased after exposures to the SAG1.97 extract. Exposure to the cyanobacterial extracts
increased MRNA expression of caspases 3 by~2.6-4.2-fold. AChE activity was significantly
inhibited in the brain of the fish by all studied cyanobacterial extracts. CYP1A was down-regulated
in the livers of the fish exposed to the extracts of AMU-DH-1 (by~1.4-1.9-fold) and SAG31.79 (by
~2.3-2.4-fold).

Conclusions: Studied cyanobacterial extracts caused oxidative stress, neurotoxicity,
promote apoptosis, but didn’t reveal a genotoxic potential. These findings help to further understand
the ecotoxicological consequences of toxic cyanobacterial blooms in freshwater ecosystems.

Acknowledgement: This work has been granted by Ministry of Education and Science of
Ukraine (Project #MV-2) and partly by the National Research Foundation of Ukraine (Project
2020.02/0270).
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2.4-DINITROPHENOL AFFECT STRESS RESISTANCE AND CARBOHYDRATE
METABOLISM IN DROSOPHILA MELANOGASTER

A.V. Zayachkivska, U.V. Semaniuk, O.M. Strilbytska
Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk.
zayachkivska99@gmail.com

Introduction. Until 1938, 2.4 DNP was used as an official medicine for weight loss but was
banned due to the serious side effects development (skin damage, cataracts, otitis, etc.). We have
already showed the possibility of 2.4 DNP to decrease weight without toxic impact on Drosophila
some physiological traits (lifespan and fecundity). The aim of this study was to investigate the
effect of a moderate (“soft") uncoupling of mitochondria 2.4-DNP on stress resistance and
carbohydrate metabolism in Drosophila melanogaster.

Methods. We used w*'!® male flies Drosophila melanogaster. The 2.4-DNP was added to
the experimental medium (15% sucrose, 15% dry yeast) at different concentrations ranged from 50
to 500 mg/l. Flies kept on the experimental media for 15 days. Resulted flies were divided into two
cohorts: the first cohort was exposed to stressful conditions; the second cohort was frozen in liquid
nitrogen for biochemical measurements. We assayed the resistance to starvation, menadione
treatment, and resistance to high and low temperature regimes. Determination of glycogen and
glucose content was performed using the diagnostic kit Glucose-Mono-400-P according to the
manufacturer's instructions.

Results. Males fed diets with 100 mg/l 2.4-DNP were long-lived under starvation
conditions. However, supplementation of 100 mg/l 2.4-DNP decreased resistance to menadione
treatment as compared to control. The recovery time of flies was lower under consumption of
medium with 100 and 200 mg/l 2.4-DNP as compared to control. The resistance to cold shock was
not affected by 2.4-DNP supplementation to the diet. The glucose concentration in the hemolymph
was lower in flies which consumed medium with 50 mg/l of 2.4-DNP as compared to the control
group. The content of glucose in the body and stored glycogen did not differ between the
experimental and control groups.

Conclusions. The results revealed that 2.4-DNP significantly enhances the resistance to
starvation and heat stress. The hemolymph glucose level was decreased under 2.4-DNP
supplementation to the experimental media.
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EFFECTS OF ATRAZINE HERBICIDE ON PHYSIOLOGICAL AND BIOCHEMICAL
PARAMETERS OF DROSOPHILA MELANOGASTER
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Introduction. Atrazine herbicide is commonly used in agriculture for destroying or
inhibiting the growth of unwanted plants. Due to a widespread utilization of Atrazine, it represents a
risk factor for various nontarget organisms. Here we asked how Atrazine influences Drosophila
development and some antioxidant enzyme activities.

Methods. Wild-type Canton S flies were raised on experimental media containing 5%
sucrose, 5% yeast, 1% agar, 0.6% propionic acid and 0.18% nipagin supplemented with different
concentrations of Atrazine (0.01 g/I; 0.025 g/l; 0.1 g/l; 0.5 g/l). The effect of herbicide on fly
development was evaluated by estimating the pupation rate. The percentage of pupated larvae and
the number of flies emerging after pupation were also calculated to assess the developmental
survival rate. Pupation height was determined as a distance (in millimeters) from the surface of the
medium. Two-day-old flies were separated by sex and used for the determination of aconitase and
catalase activities.

Results. High concentrations of herbicide in the medium slowed down pupation rate, which
was followed by decreased developmental survival. The amount of pupated larvae was ~22% lower
in groups developed on medium supplemented with herbicide in concentrations 0.025 g/lI; 0.1 g/l
and 0.5 g/l. The number of emerged flies decreased considerably with the increase of Atrazine
concentration in food. Maximal pupation height was observed in a group raised on medium with
0.025 g/l herbicide and it was 17% higher as compared to control. However, the highest
concentration of Atrazine (0.5 g/l) led to a substantial decrease in pupation height. Aconitase
activity in females developed on the medium with 0.01 g/l herbicide was 2-times higher if
compared to control. Atrazine treatment had no significant effect on catalase activity in two-day-old
flies.

Conclusions. High concentrations of Atrazine herbicide slow down the development of
Drosophila melanogaster, which may indicate its adverse effects since the higher the concentration
of herbicide, the fewer the number of pupated larvae as well as the number of flies that emerged.

37


mailto:svitlanaklishch123@gmail.com

TOXICOLOGICAL ASPECTS OF ROUNDUP HERBICIDES ACTION ON
DROSOPHILA MELANOGASTER
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Introduction. Roundup is a non-selective herbicide that is used to control perennial weeds.
The formulation of Roundup consists of glyphosate and many studies have demonstrated the toxic
effects on non-target organisms. The study aimed to investigate the effect of Roundup on a non-
target organism Drosophila melanogaster. Namely, to investigate pupation rate, pupation height,
the ratio of eggs/pupae and pupae/flies, the activity of aconitase and catalase.

Methods. Wild-type Canton S flies were used in the study. The experimental medium
contained 5% sucrose and 5% yeast, as well as Roundup at concentrations: 1 g/L; 2.5 g/L; 5 g/L; 10
g/L. The rate of pupation was determined since the first pupae appearance, a number of pupae
expressed as a percentage. The pupation height of each pupa was determined in millimeters, after
which this indicator was expressed as the average value. The number of eggs was counted with
binoculars, the total number of pupae and flies after hatching was counted. Then the ratio of
eggs/pupae and pupae/flies was calculated. Catalase and aconitase activity was determined
spectrophotometrically.

Results. We found that pupation rate was retarded on a diet with 5 g/L and 10 g/L Roundup
supplementation. Flies that fed a diet with 2.5 g/L displayed a higher pupation height as compared
to the control group. Consumption of the medium with 2.5 g /L; 5 g/L and 10 g/L of Roundup led to
lower egg/pupae and pupae/flies ratio compared to the control group. Females that consumed food
with 1 g/L; 2.5 g/L; 10 g/L of Roundup had lower aconitase activity as compared to the control
group. Catalase activity was higher in females who consumed media with 1 g/L; 5 g/L; 10 g /L of
Roundup versus control.

Conclusions. Consumption medium with high concentrations of Roundup leads to a
slowdown in the Drosophila development and a decrease in the number of eclosed flies.
Consumption of the herbicide by females reduces the activity of aconitase but increases the activity
of catalase.
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EFFECTS OF DUAL EXPOSURE TO ROUNDUP AND ATRAZINE ON SOME
PHYSIOLOGICAL AND BIOCHEMICAL PARAMETERS OF DROSOPHILA
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Introduction. Roundup (R) and Atrazine (A) are two of the most widely used herbicides.
Sum of their individual effects, and these interactions on non-target model organism Drosophila
melanogaster are difficult to predict . This study aimed to investigate the effect of R and A
combination on eggs/pupae ratio, flies/pupae ratio, pupation height, pupation rate, aconitase and
catalase activities in males D. melanogaster.

Methods. Canton S line flies were used in the current study. The experimental medium
contained 5% sucrose, 5% dry yeast and herbicides at concentrations: 0.1% A; 2.5% R; 0.1% A +
2.5% R. Eggs/pupae and flies/pupae ratios were determined by counting of eggs, pupae and flies.
Pupation height was measured in millimeters as a distance from an upper-medium point to pupae.
Pupation rate was assessed as the percentage of larvae that pupated over time. Aconitase and
catalase activities were measured spectrophotometrically.

Results. Eggs/pupae ratio was lower in flies that developed on the medium with 0.1% A,
2.5% R and 0.1% A + 2.5% R as compared to the control. Flies/pupae ratio was decreased only in
flies developed on the medium with the combination of herbicides as compared to control. Pupation
height was not significantly affected by herbicide supplementation. Pupation rate was slowed down
in flies that developed on medium with both herbicides as compared to control. Aconitase activity
was higher in males developed on medium with the combination of herbicides as compared to
control. Decreased catalase activity was detected in males developed on medium with 2.5% R.

Conclusions. The combination of herbicides slowed down the development of flies, reduced
eggs/pupae and flies/pupae ratios. Atrazine+Roundup supplementation significantly affected redox
metabolism in Drosophila.
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BIOCHEMICAL RESPONSES OF BIVALVE MOLLUSK TO IBUPROFEN DEPENDENT
ON THE PRESENCE OF MICROPLASTICS AND HISTORY OF POPULATION

V.V. Martyniuk?, V.V. Khomat, T.R. Mackiv!?, K.B. Yunko?!, R.T. Formanchuk?,
A.l. Nikonchuk!

Ternopil Volodymyr Hnatiuk National Pedagogical University, Ternopil;
2.Ya. Horbachevsky Ternopil National Medical University, Ternopil.
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Introduction. Non-steroidal anti-inflammatory drugs can disrupt cellular functions in the
non-targeted organism even in the nanomolar concentrations and expected to interact with
microplastics (MP) in the environment. The goal of this study was to evaluate the responses of
filter-feeding organism bivalve mollusk to the combine exposure of ibuprofen (IBU) and MP
depending on the population history utilizing the biochemical indexes.

Methods. The specimens of Unio tumidus were collected from the pristine (Pr) and polluted
(Pt) sites and treated with IBU (0.8 ug L™%), MP (1 mg L%, < 0.5 mm), or their combination (IBU-
MP) for 14 days. Untreated mussels (PrC and PtC) were also examined. Totally 25 indexes of Zn
accumulation, oxidative stress, detoxification, metabolic and apoptotic activities were determined
including ABTS* test, Mn- and Cu,Zn- SOD, CAT, GST, lipid peroxidation (TBARS), protein
carbonylation (PC), GSH&GSSG, metallothioneins (MT-SH, Zn-MT), NADH/NAD®, Cyp450-
related (EROD), caspase-3, cathepsin D (CtD), ChE, citrate synthase (CS) activities and lysosomal
stability (NRR).

Results. PrC group demonstrated higher level of antioxidant, metabolic and
biotransformation activities compared to PtC group. In the exposures, several shared regularities for
both populations were found. CtD activities were up-regulated by 1.5-3 times, whereas NRR and
ChE levels were not diminished. IBU-contained exposures caused EROD and NADH depletion but
increased CS and ABTS* scavending, NRR and ChE levels. MP enhanced Mn-SOD level.
However, the intersite differences were prominent. Only the mollusks from the Pr site decreased
MT-SH in all exposures and caspase-3 activity under the IBU and IBU-MP effect.

Discussion. Our results confirmed some specific responses to IBU and MP indicated
previously for the vertebrates. The presence of MP distorted the responses to IBU, particularly in
the Pr population, indicating the validity of selected model organism and importance of the history
of population for the resistance to adverse effects.

Conclusions. MP alters the cytotoxicity of IBU in mussels with population-dependent
severity.
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of MES of Ukraine No M19/2020 Prof Oksana Stoliar and staff of this project Dr Lesya
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FERULIC ACID AFFECTS STRESS RESISTANCE IN DROSOPHILA MELANOGASTER
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Introduction. Ferulic acid (FA) is one of the common phenolic compounds contained in
plants. Due to its antioxidant properties, FA is often used as a food supplement. In addition, FA is
characterized by antitumor, antidiabetic, anti-inflammatory, cardioprotective and neuroprotective
properties. We aimed to investigate how FA may affect resistance to stress factors in Drosophila
melanogaster.

Methods. We used Canton S flies Drosophila melanogaster. Flies aged five days were
placed separately by sex at standard densities of 150 flies per 1.5 L demographic cage with the
attached 25 ml plastic vial, which was filled by the 5 ml of standard nutrient medium and different
concentrations of FA: 70 umol and 200 umol during 14 days. Resistance to starvation was
measured by feeding experimental flies with 0.5% agarose medium. Sensitivity to oxidative stress
was assessed by adding 20 mM menadione as an inducer of oxidative stress. To investigate the
resistance to heat we fixed entry and recovery time from heat coma under 43 °C; resistance to cold
(0 °C) was determined by fixing chill coma recovery time.

Results. Males, which consumed 200 pumol of FA had a lower survival under menadione
treatment. The chill coma recovery time was lower in females, which consumed medium with 70
umol of FA as compared to the control group. Moreover, the heat coma recovery time was lower in
males, which consumed medium with 70 pmol of FA. Resistance to starvation in flies of both sexes
was not affected by FA supplementation to the experimental medium.

Conclusions. Our results demonstrated, that FA significantly increased resistance to heat
stress, probably through activation of heat shock proteins. We found that 200 umol of FA caused
lower survival in males under menadione treatment, that can be related to prooxidant activity at
high concentration.

Acknowledgment. We would like to thank Oleh Lushchak for his help in the work. This
research was supported by a grant from the National Research Foundation of Ukraine.
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IMPACT OF MALATHION ON THE PHYSIOLOGICAL PARAMETERS OF
DROSOPHILA MELANOGASTER
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Introduction. Malathion is a broad-spectrum organophosphorus insecticide used in
agriculture against a wide range of insects. Despite on high toxicity of malathion towards target
organisms, some insects developed mechanisms of resistance to malathion exposure. In this study,
we investigated the influence of malathion on Drosophila melanogaster physiological traits during
development. Thus, obtained data could be useful tool providing opportunities to counteract
resistance emergence or to develop this resistance in useful insects.

Methods. The Drosophila melanogaster CantonS flies were used in the current study. The
experimental medium contained 1% of agar agar, 5% of sucrose, 5% of yeasts, 0.18% of
methylparaben and different concentrations of malathion ranged 0.01-250 mg/Il. Flies’ eggs were
transferred on experimental medium with a further determination of developmental rate, pupation
height, the ratio of eggs-to-pupae and pupae-to-adults. Chronic dietary toxicity values including
LCso (lethal concentration), NOEC (no observed effect concentration) and LOEC (lowest observed
effect concentration) were determined by calculating the number of pupae and developed imago
under malathion exposure. Additionally, the LCso value was estimated using probit analysis.

Results. Flies which consumed media with malathion at concentrations 50 g/I-250 mg/I
developed slower as compared to control. Furthermore, the number of pupae was significantly
lower in experimental groups consumed medium with 0,025-0,5 mg/l and 50-200 mg/l of
malathion. A significantly lower quantity of eclosed flies was detected under consumption of
malathion at concentrations 0.05, 25, 50 and 100 mg/l. Interestingly, consumption of medium with
150, 200 and 250 mg/l of malathion caused paralysis and total mortality after eclosion. We also
found that pupation height was lower under consumption of medium with malathion at
concentrations 150 and 200 mg/l as compared to control. The LCso was determined 150 and 50-100
mg/l for eggs and pupae respectively. The NOEC value was 0.01 mg/l for eggs and 0.01 to 0.025
mg/l for pupae. The LOEC value was 0.025 and 0.05 mg/l for eggs and pupae respectively.

Conclusions. Malathion significantly influences developmental parameters in Drosophila.
Malathion supplementation at concentrations 50-250 mg/l inhibits developmental rate, lowers
pupation height that indicates about toxic effects of malathion at experimental concentrations.
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