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Leaning points around biocompatibility of peritoneal
dialysis solutions measured as in vitro proliferation of HepG2
and Vero cells

Hudz N.}, Lagutina O.?

'Department of Drug Technology and Biopharmaceutics, Danylo Halytsky Lviv National Medical University, Lviv, Ukraine
2Institute for Occupational Health of National Academy of Medical Science of Ukraine, Kyiv, Ukraine

e-mail: nataligudz03021972@gmail.com

Issues of biocompatibility studies of solutions for peritoneal dialysis (PD) is very important from a point of view of saving peritoneum func-
tions and finding factors influencing biocompatibility.

METHODS. The following research methods were used: analytical methods for determination of pH, glucose degradation products (GDPs)
contents and cell viability using neutral red (NR), MTT and sulforhodamin B (SRB).

RESULTS. Assessing all the laboratory-made PD solutions with the HepG2 and Vero cells, there were non-significant (weak) predicted posi-
tive relationships (0.35 and 0.32) between viability and pH in the MTT-test (the more was pH, the higher was viability) and negative unpredicted
relationships in the NR- (-0.88 and -0.50) and SRB-test (-0.72 and -0.38), respectively. There were non-significant unpredicted relationships
(-0.12 and -0.20) between viability and GDPs concentration in the MTT-test and a strong and middle positive (the more was concentration, the
higher was viability) unpredicted relationships in the NR- (0.96 and 0.50) and a middle and weak unpredicted relationships (0.66 and 0.18) in
the SRB-test, respectively, with the HepG2 and Vero line. There were positive unpredicted relationships between viability of the HepG2 and Vero
line and glucose concentration: 0.12 and 0.20 in the MTT-test, 0.37 and 0.14 in the NR-test and 0.37 in the two SRB-tests, respectively.

The study results established influence of numerous factors on the biovailability of PD solutions: type of cells, test of the viability deter-
mination, pH, etc. However, only MTT-test gives a non-significant but predicted relationship between increasing both cell types viability and
increasing solutions pH.

CONCLUSION. Our study has several important learning points around biocompatibility. The first is that cytotoxicity is related as much to pH
and other unknown mechanisms as it is to GDPs and glucose. The second point is that GDPs or glucose did not exert an exceptionally strong
effect upon PD solutions cytotoxicity.

Acknowledgement: co-author Nataliia Huaz is grateful to the International Visegrad Fund (contract No. 51700107) for providing scholarship
for studies related to solutions for dialysis therapy.
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Nrf2 and Keap1: a quintessential duet moonlights
in endothelium

Grochot-Przeczek A.}, Kopacz A., Kloska D.!, Cysewski D.? Personnic N.}, Piechota-Polanczyk A.!, Dulak ].}, Jozkowicz A.!
'Department of Medical Biotechnology, Faculty of Biochemistry Biophysics and Biotechnology, Jagiellonian University, Krakow, Poland
2Mass Spectrometry Laboratory, Institute of Biochemistry and Biophysics, Polish Academy of Science, Warsaw, Poland

e-mail: alicja.jozkowicz@uj.edu.pl

Oxidative stress and premature senescence is conducive to aging and cardiovascular diseases. The nuclear factor erythroid 2-related factor
2 (Nrf2) — transcription factor, the master orchestrator of adoptive response to cellular stress, has been implicated in regulation of premature
senescence in fibroblasts, neural and mesenchymal stromal cells by transactivation of antioxidant gene expression. However, a molecular switch
between normal, senescent and apoptotic fate remains unknown.

Recently we have shown that growth/differentiation factor 15 (GDF-15) and stromal cell-derived factor-1 (SDF-1)-induced angiogenesis
strongly depends on the presence of Nrf2 protein in endothelial cells (EC) but does not rely on its transcriptional activity. Instead, Nrf2 serves as a
protein tethering Keap1 (Kelch Like ECH Associated Protein 1), its known transcriptional repressor, to allow podosome assembly and angiogene-
sis. We have also demonstrated that human primary ECs devoid of Nrf2, and murine Nrf2 transcriptional knockout (tK0) aortas are senescent. Sur-
prisingly, they do not encounter oxidative stress and damage, and senescence is not a primary cause of the decrease in their angiogenic potential.

We were looking to elucidate the mechanism of Nrf2-related premature senescence of vascular system, to understand why Nrf2 deregula-
tion does not cause oxidative stress in ECs, and to indicate a molecular switch determining EC fate. We evidenced that ECs deficient in Nrf2
protein, or with limited Nrf2 activity in shear stress conditions, exhibit excessive S-nitrosylation of proteins. It is also a characteristic feature of
Nrf2 tKO murine aortas, as determined by biotin switch assay in situ. Mass spectrometry analysis reveals that NADPH oxidase 4 (NOX4) is S-
nitrosylated exclusively in ECs devoid of Nrf2. We suppose that a functional role of S-nitrosylation is protection of ECs from death by inhibition
of NOX4-mediated oxidative damage. As a result, the Nrf2-deficient ECs preserve oxidative balance but are redirected to premature senescence.
The same phenotype is seen in Nrf2 tKO aortas. These effects are mediated by Keap1 repressor, a direct binding partner of Nrf2, remaining in
cytoplasm unrestrained by Nrf2. S-nitrosylation, followed by senescence, can also be triggered in smooth muscle cells by EC-derived paracrine
induction of iNOS.

Tu sum up, disturbed Nrf2 signaling in endothelial cells leads to the Keap1-dependent S-nitrosylation of NOX4, what hampers oxidative
detriment and may provide defense in the adjacent aortic cells. Overabundance of unrestrained Keap1 in the cytoplasm determines the fate of
endothelial cells.

Mesenchymal stem cells as a therapeutic tool to cure cognitive
impairment caused by neuroinflammation
or alpha-7-nicotinic acetylcholine receptor deficiency

Skok M. V.
Palladin Institute of Biochemistry NAS of Ukraine, Kyiv, Ukraine
e-mail: skok@biochem.kiev.ua

Mesenchymal stem cells (MSCs) are self-renewing multipotent cells able to differentiate into multiple cell types including neurons. In ad-
dition, MSCs produce numerous trophic and growth factors affecting neurogenesis, synaptogenesis and cell survival. The efficiency of regen-
erative MSC therapy has been proved in many experimental models. Neuroinflammation caused by injections of bacterial lipopolysaccharide
(LPS) results in memory impairment in mice accompanied by elevated amounts of amyloid beta peptide AB(1-42) and decreased levels of
a7 nicotinic acetylcholine receptors (nAChRs) in the brain. Immunization of mice with a7 nAChR extracellular domain (1-208) also results in
inflammatory effect and memory impairment. Finally, mice lacking a7 nAChRs (a7-/-) possess a pro-inflammatory phenotype and demonstrate
impaired episodic memory. Taken together, these data illustrate a key role of a7 nAChRs in neuroinflammation and memory. Our experiments
were undertaken to find out if MSCs can prevent and cure the pathogenic symptoms caused by either inflammation or a7 nAChR deficiency. We
used MSCs isolated from either human umbilical cord (hnMSCs) or mouse placenta (mMSCs) and the conditioned medium obtained after 2 days
of MSCs culturing in serum-free medium. MSCs injected intravenously penetrated the brain of LPS-pre-treated mice and prevented episodic
memory impairment, mitochondria damage, AB(1-42) accumulation and nAChR decrease in the brain caused by LPS. Moreover, MSCs could
reverse the pathogenic symptoms developed 3 weeks after LPS injection. MSCs also penetrated the brains of a7-/- mice and transiently im-
proved their episodic memory. Similar, although weaker and shorter, effects were observed after intraperitoneal injections of MSCs conditioned
medium suggesting that memory improvement was caused by soluble factors produced by MSCs. Cultured MSCs produced IL-6 in response
to LPS and stimulated an IL-6 increase in the brain, which coincided with the improvement of episodic memory. Injections of recombinant IL-6
also improved episodic memory of a7-/- mice accompanied by the up-regulation of a3, a4, 32 and 4 nAChR subunits in the brain. In whole,
the data obtained indicate that MSCs, injected intravenously, are able to cross the blood-brain of mice loosened by inflammation and persist
there for at least two weeks. They improve episodic memory of mice and make their mitochondria more resistant to apoptogenic influence. One
of the soluble factors responsible for the memory improvement is IL-6.
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Intravenously injected mesenchymal stem cells penetrate
the brain and treat inflammation-induced brain damage
and memory impairment in mice

Lykhmus O. Y.!, Koval L. M., Voytenko L. P!, Uspenska K. R.}, Deryabina O. G.2, Shuvalova N. .2, Kordium V. A.??,
Ustymenko A. M.2, Kyryk V. M.2, Skok M. V!

'Palladin Institute of Biochemistry NAS of Ukraine, Kyiv, Ukraine

2State Institute of Genetic and Regenerative Medicine NAMS of Ukraine, Kyiv, Ukraine

*Institute of Molecular Biology and Genetics NAS of Ukraine, Kyiv, Ukraine

e-mail: olenalykhmus@gmail.com

The use of mesenchymal stem cells (MSC), which can differentiate into multiple cell types, including neurons, is an attractive idea of re-
generative medicine, in particular, for neurodegenerative disorders like Alzheimer disease (AD). Neuroinflammation is regarded as one of the
pathogenic factors of AD. Previously we showed that mice regularly injected with bacterial lipopolysaccharide (LPS) possessed the AD-like
symptoms like episodic memory decline, elevated amounts of amyloid beta peptide AB(1-42) and decreased levels of nicotinic acetylcholine
receptors (nAChRs) in the brain. In the present study, we aimed to investigate whether pathogenic effect of LPS on the brain and behavior of
mice can be prevented or treated by injection of MSCs or MSC-produced soluble factors. Fluorescently-labelled MSCs, injected intravenously,
penetrated the brain of LPS-treated mice. MSCs co-injected with LPS prevented episodic memory impairment, AB(1-42) accumulation and
nAChR decrease in the brain and brain mitochondria caused by LPS. Their mitochondria did not release increased amounts of cytochrome
¢ under the effect of Ca2+ as did mitochondria of LPS-only-treated mice. Moreover, MSCs could reverse the pathogenic symptoms developed
3 weeks after LPS injection. Cultured MSCs produced IL-6 in response to LPS and MSCs effect in vivo was accompanied by additional stimu-
lation of both micro- and macroglia. Xenogeneic (human) MSCs were almost as efficient as allogeneic (mouse) ones and regular injections
of human MSC-conditioned medium appeared to be almost as efficient as injection of MSCs themselves. These data allow suggesting MSCs as
a potential therapeutic tool to cure neuroinflammation-related cognitive pathology.

Overexpression of direct bone morphogenetic protein/Smad
target gene inhibitory kBa upon BMP7 treatment is insuffi-
cient to prevent and treat rheumatoid arthritis

Korchynskyi O.">*4, Luyten F. P°, Lories R.%, ten Dijke P.*

nstitute of Cell Biology, Lviv, Ukraine

2Medical Faculty, Rzeszéw University, Poland

3Thurston Arthritis Research Centre, University of North Carolina at Chapel Hill, NC, U.S.A.
*Department Cell and Chemical Biology, Leiden University Medical Centre, Leiden, The Netherlands
3Skeletal Biology & Engineering Research Centre, KU Leuven, Belgium

e-mail: olexkor@hotmail.com

Loss of articular cartilage in the joints associated with bone erosions is a common problem in patients with chronic inflammatory arthritis.
Several reports suggest a role for bone morphogenetic protein 7 (BMP7) in preventing joint damage and in promoting regeneration in part by
mitigating the catabolic effects of tumor necrosis factor a (TNFa) and interleukin-1f (IL-1B). The precise molecular mechanism mediating the
preventive and regenerative effects of BMP7 is unknown. Our transcriptional profiling studies revealed that the activation of BMP signaling leads
to increased expression of /nhibitory xBa (IkBa), which is a key negative regulator of a major proinflammatory NF-kB pathway. We therefore
explored whether anti-catabolic effects of BMPs based on BMP-induced IkBa expression in cartilage and bone could be used to prevent joint
damage in an animal model of inflammatory arthritis.

METHODS. cDNA microarrays-based gene expression profiling was used to discover novel BMP target genes. Positive hits were confirmed
using Northern and Western blotting and Real-Time PCR. Luciferase reporter assays and chromatin immunoprecipitation (ChIP) assay were
used to characterize the BMP-responsive region in IkBa promoter. Anti-catabolic effects of BMPs and their effect on osteoblast differentiation
were validated by genetic sShRNAS-mediated depleting studies using pre-osteoblastic cell lines and primary human mesenchymal stem cells
(hMSC). To interrogate the in vivo relevance of our findings we used a model of experimentally-induced arthritis in DBA/1 mice upon inoculation
of BMP7-expressing adenovirus into a knee. All experiments were approved by the Ethics Committee for Animal Research (KU Leuven, Belgium;
P198/2012).

RESULTS. Real-Time PCR showed that activation of IkBa mRNA by BMPs does not require de novo protein synthesis, thus suggesting IkBa
is a direct BMP target gene. Using ChIP assays, we demonstrated BMP intracellular effectors, i.e. Smad1/5 and Smad4, bound to the highly
conserved proximal region of IkBa promoter. A proximal fragment of IkBa promoter was found to be activated by BMP2 and BMP7. EMSA assay
showed that BMP7-induced IkBa expression blocks formation of TNFa-induced NF-kB transcriptional complex. In addition, BMP treatment was
found to inhibit TNFa and LPS-induced NF-kB transcriptional response in mouse preosteoblasts and hMSC and rescued the osteogenic
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differentiation of MSC from proinflammatory inhibition. shRNA-mediated knockdown of IkBa expression confirmed an essential role of IkBa
in mediating of anti-catabolic effects of BMPs. However, anti-catabolic effects of BMPs in vivo appeared to be insufficient for effective preven-
tion and treatment of experimental arthritis in DBA/1 mice.

CONCLUSION. IkBa is a direct BMP/Smad target gene and its expression could have a potential to be a basis for preventive and BMP7 re-
generative effects on degrading cartilage and bone. Unfortunately, our in vivo studies showed effects of BMP7 as insufficient to affect cartilage
and bone regeneration in inflamed joints.

Banking of pooled human olfactory epithelium-derived
mesenchymal stem cells for applying in cell therapy

Antonevich N. G.!, Hancharou A. Y.}, Rynda A. G.2, Babrukevich D. V.2

"The Institute of Biophysics and Cell Engineering of National Academy of Sciences of Belarus, Minsk, Belarus
2The Republican Research and Practical Center for Epidemiology and Microbiology, Minsk, Belarus

e-mail: antonevich.n@gmail.com

Olfactory epithelium (OE) contains tissue-specific mesenchymal stem cells (MSCs), which possess broad differentiation potential and
immunomodulatory activities comparable to well-studied bone marrow and adipose tissue derived MSCs. The advantage of OE as a source of
MSCs for cell therapy is that biopsy can be taken from people of any age and gender under local anesthesia without any adverse consequences.
Nevertheless, cell cultures vary in their therapeutic potential depending on the donor’s individual health status. It has been shown that bone
marrow MSCs obtained from donors with severe systemic diseases, for example, with lupus erythematosus, have aberrant profile of gene
expression and reduced ability to suppress immune cells and therefore cannot be use in autologous transplantations. Obviously, in such cases
transplantation of allogenic cells from healthy person is more preferable. The recent tendency in cell therapy is to produce biomedical cellular
product based on pooled cultures in order to standardize cell material and avoid considerable variations in its properties. The aim of the current
study was to choose the OE-MSCs with the highest immunosuppressive activity, produce pooled culture and bank them for long-term storage.

METHODS. Olfactory mucosa samples were taken from 15 patients with non-inflammatory diseases of nasal cavity. OE-MSCs were ex-
panded using DMEM/F12 media supplemented with 10 % FBS and cryopreserved at passage 2 (P2). Cells recovered from cryopreservation were
used to obtain pooled cultures OE-MSCs, OE-MSCs from three individual donors were pooled in equal proportion (1:1:1) after individual cultur-
ing at P3 and expanded as pooled cultures to P4—P5. OE-MSCs were assayed for phenotype (CD71, CD90, CD105, CD45, CD31), population
doubling time (PDT). All cultures were routinely tested for microbiological contaminants (aerobic and anaerobic bacteria, fungi, herpesviruses
HSV-1, HSV-2, EBV, HHV-6). At P4-P5 proliferative potential and immunosuppressive activity of pooled OE-MSCs were analyzed in comparing
with monocultures. Immunosuppressive activity of MSCs were measured as follow: peripheral blood mononuclear cells (PBMC) isolated from
donor’s blood were primed with CFSE, co-cultured with OE-MSCs (1:20) for 3 days with PHA additions, and then CD3* cells were assayed.
Nonparametric statistical analysis was used.

RESULTS. As was shown, all obtained OE-MSCs were CD73*CD90+*CD105*CD31-CD45-, PDT was 32,7 (28,2-36,2) h at P3. The ability of
mono OE-MSCs to inhibit mitogen-induced proliferation of CD3* T cells was shown, suppression was 1.55 (1.33-1.75) times comparing to con-
trol. The MSCs cultures which inhibited T-cell proliferation more than 1.5 times (n = 6) were chosen to prepare pooled cultures (n = 4, different
combination). There was not revealed significant difference in both PDT and suppression activity in relation to PHA-induced proliferation of CD3*
T cells between mono (n = 6) and pooled cultures (n = 4). Tested pooled culture were banked for long-term storage (5¢107 cells/each culture, P4).

CONCLUSION. OE-MSCs with high proliferative and immunosuppressive potential were chosen for producing of polled OE-MSCs, pooled cell
biomass was cryopreserved for prospective applying. Polled OE-MSCs possesses immunosuppressive properties and may possibly be used in
cellular immunotherapy of immune system disorders, which include autoimmune diseases, and prevention of organ and tissue rejection.

Compensatory-adaptive potential of cardiocytes under
conditions of experimental cholesterol loading the animal models

Piskun R. P, Shevchuk T. I., Shkarupa V. M., Hrynchak N. M.
Pyrohov Memorial Vinnytsia National Medical University, Vinnytsya, Ukraine
e-mail: piskyn2006@gmail.com

Human cardiocytes demonstrate very low self-healing ability; they almost do not divide, therefore, restoration of a heart muscle and replace-
ment of defected areas in patients with myocardial infarction occurs mainly with the participation of stromal cells. However, according to recent
studies, it has been established that muscle cells of the myocardium are capable of proliferation, yet they cannot completely restore the damaged
areas. Since cardiocytes are highly specialized cells, organs adapt to damage due to their regenerative hypertrophy by enlargement of certain
organelles at ultrastructural level, namely, in mitochondria and myofibrils. In this case, organelles become hypertrophic, and cells increase in size.
When rabbit models are loaded with cholesterol, pathological changes occur first in the coronary vessels in the form of narrowing their lumen,
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thickening the wall, the formation of atherosclerotic plagues, which lead to the phenomena of ischemia and hypoxia, and, as a consequence,
the myocardial damage is developed. In this case, we can observe changes related to all stages of the adaptive syndrome: the beginning (tension),
the development of adaptive reactions characterized by remodeling of basic cardiac structures, and the completion of the process. Once compen-
satory and adaptive potential of the myocardium exhausts, the compensation process ends with decompensation. The objective of our work was
to identify the compensatory and adaptive potential of cardiocytes under conditions of experimental dyslipoproteinemia, which was modeled by
oral administration of cholesterol in animal test models. For study purposes, hearts were sampled, histological, micromorphometric and electron
microscopic studies were performed.

The studies of the cardiac muscle presented with almost 3 times decrease in parenchyma-stromal ratio, indicating growing of interstitial
connective tissue, that is, an increase in the number and size of collagen fibers. The cross-section area and the diameter of heart muscle cells
declined by 12.04 %, while their nuclei decreased by 14.06 %. The nuclear-cytoplasmic ratio increased by almost 4 %. The observed cell damage
was associated with the phenomena of destruction, necrobiosis, and dissection of muscle fibers caused by accumulation of serous fluid, and the
phenomenon of cariolysis. The proportion of damaged cardiocytes increased by 7.76 times against the norm. Structural heterogeneity of cardio-
cytes significantly strengthened against an increase in the number of atrophic and hypertrophic cells — by 2.82 and 5.17 times, accordingly, and
against almost twice decrease in the proportion of normal cells compared to animals from the intact group.

At the ultrastructural level, pathological changes were mainly associated with myofibrils and mitochondria of cardiocytes. Thus, we observed
an enlightenment of cytoplasmic matrix, an enlargement of the perinuclear space, an accumulation of the lipid drops in the cytoplasm, and a
decrease in the content of ribosomes. Myofibrils were laminated, with the foci of lysis and rupture. The mitochondrial matrix was clear, with a
disturbance of crista density and their destruction observed.

Therefore, one of the manifestations of adaptive reaction of cardiocytes to ischemia and hypoxia in cholesterol loading model is their struc-
tural remodeling presented as an increase in the proportion of hypertrophied cells with activation of the protein synthesis system associated with
an increase in the number and size of mitochondria and myofibrils, while the presence of foci of necrobiosis, destruction, and lysis of cardiocytes
and their organelles indicates the phenomena of decompensation.

Cardiomyopathy in rats with Walker 256 carcinosarcoma:
generation of reactive oxygen species induces damage
of cardiomyocytes

Hudenko N. V.*, Sarnatskaya V. V,, Paziuk L. M., Yusko L. O., Maslenny V. N., Nikolaev V. G.

Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology of the NAS of Ukraine, Kyiv, Ukraine

'Department of Cytology, Histology and Developmental Biology, Educational and Scientific Centre “Institute of Biology & Medicine”, Taras
Shevchenko National University of Kyiv, Kyiv, Ukraine

e-mail: hudenkonataliia@gmail.com

Malignant tumors exert systemic influence on an organism and therefore could cause the development of paraneoplastic syndrome, which
could be represented by complex changes of structure and functions of some organs, anemia and endogenous intoxication. The latter could be
significantly affected by oxidative stress via activation of free radicals and imbalanced rate of generation of compounds with anti- or pro-oxidant
properties. In the majority of cells defense enzymes of antioxidant system (superoxide dismutase, catalase and glutathione peroxidase) reduce
to minimum the damaging action of these factors, but the pool of endogenous antioxidants of cardiomyocytes is very limited and couldn’t provide
adequate reaction to induced oxidative stress what finally leads to degeneration and descent of cardiac muscle contractility. In this study, we
have analyzed the myocardium damage caused by enhanced production of reactive oxygen species (ROS) due to the W256 progression at the
background of gradual weakening of antioxidant defense of the body. The studies were performed on female Wistar rats with an average weight
of 185.0 + 13.8 g and the age of 2.5 months. After W256 transplantation, rats were distributed in 6 groups (5 rats per group) corresponding to the
day after W256 transplantation, when they have been examined (1t day, 2" day, 3 day, 5™ day, 7™ day, 9™ day). As intact control, healthy animals
were used, the age, gender and weight of which fully corresponded to the experimental rats at the start of the study (n = 5). We detected the two-
fold increase of ROS generation in blood plasma of experimental animals starting from the second day after W256 transplantation. At the same
time, a gradual decrease of catalase activity, the index of body’s antioxidant defense, was also noted — from 10.0 mmol/mL/min on the 1st day up
t0 7.3, 6.1 and 4.3 mmol/ml/min on the 3", 5™ and 9" days, respectively. Dynamics of changes in morphological structure of myocardium in rats
showed that on the 1 day after W256 transplantation it was equal to the control group of intact animals. At the 3" and 5" days after transplantation
the syncytial structure of the myocardium is preserved, places of dystrophic changes are detected, while the amount of fibrous connective tissue
of stroma increases with the development of full-blooded vessels. On the 5™ day after transplantation, the flattening and reducing of the nuclei of
cardiomyocytes were noted, and the majority of nucleus had sharpened contours. Also, there was observed violation of microcirculation in a form
of a sludge phenomenon and permeation of muscle fibers with erythrocytes. At the 7" and 9" days, the syncytial structure was broken and the
areas of myocytolysis were detected. Polymorphism and anionic nucleosis of cardiomyocytes were intensified. We noted the presence of small
vacuoles, which were diffusely located in the sarcoplasma of cardiomyocytes. Conclusion: W256 progression induce the myocardial disorganiza-
tion and degenerative changes in cardiomyocytes since the 3 day of tumor transplantation.
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Reaction of rat’s hepatocytes after the influence
of methionine

Yanko R. V., Chaka O. G., Levashov M. L.
Bogomoletz Institute of Physiology of NAS of Ukraine, Kyiv, Ukraine
e-mail: biolag@ukr.net

Literary data on the effect of methionine on the functional activity and morphological changes in hepatocytes are rare and ambiguous, despite
the fact that its role in the body is well-studied. It may be due to use in experiments the animals of different species and age, differences in the
dosage of methionine, the duration of experiments, etc. Most of the available studies are devoted to studying the effect of methionine deficiency in
food on the synthetic activity of the liver parenchyma. A question is unexplored as activity of hepatocytes will change after additional introduction
of methionine to the standard diet. The purpose of our work is to investigate the effect of sulfuric amino acid methionine on morpho-functional
changes in hepatocytes in adult rats.

The study was conducted on 24 Wistar male rats, aged 15 months. The animals, both the control and the experimental group, were in compat-
ible terms with a standard diet. Rats of the experimental group in addition to the standard diet received methionine every day perorally during a
21 day in a dose of 250 mg/kg of body weight. Such dose of methionine may be considered prophylactic, because it does not lead to a substantial
increase of methionine content in organism and the emergence of homocysteinemia. Histological preparations from the liver tissue were prepared
according to the standard method. Morphometry of the liver was carried out on digital images using the computer program “Image J”. The activity
of succinate dehydrogenase in the suspension of hepatocyte mitochondria was determined by the Krivchenkova method. The concentration of the
protein in the hepatocyte mitochondria was determined by the Lowry method.

The cross-sectional area of hepatocytes and their cytoplasm had a slight tendency to decline after completion of the methionine introduction
to the experimental animals. The area of the nucleus, on the contrary, increased by 18 %. It led to an increase in the nucleus-cytoplasmic ratio by
27 % (p < 0.05) compared to the control values. The increase of this index indicates an increase of the cell functional activity, and may indicate
the preparation of the cell to mitosis. The nucleolus of hepatocytes in the experimental animals are well visualized, mostly of medium size, with
a rounded shape and clear borders. It was noted an increase the number of nucleolus in hepatocyte nucleus at 28 % (p < 0.05) and a nucleolus-
nucleus ratio of 9 % compared to control. The nucleolus hyperplasia may indicate the activation of hepatocytes physiological regeneration at the
intracellular level and the increase of their protein synthetic activity. The number of binuclear hepatocytes in the liver of experimental animals
increased significantly by 16 % compared with control. Most authors believe that an increase the number of binuclear hepatocytes indicates an
increase the intensity of the liver parenchyma regeneration at the intracellular level.

The activity of succinate dehydrogenase in the suspension of hepatocytes mitochondria tended to increase after methionine introduction.
The concentration of protein in the suspension of hepatocyte mitochondria in the experimental rats was significantly higher by 73 % than in the
control. It may indicate on the increase of protein-synthetic function of mitochondria cells.

Thus, according to the most of the obtained indicators, we can conclude that 21-day introduction of methionine increases the functional and
regenerative activity of hepatocytes.

A

Morphological and functional alterations in carcinosarcoma
Walker-256 cells over the course of resistant phenotype formation

Lozovska Yu. V., Lukianova N. Yu.!, Andrusishina I. M., Naleskina L. A.}, Todor I. N.}, Kunska L. N.!, Chekhun V. E!
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Currently, the approaches to the results of fundamental research that can be used for the individualized treatment of cancer patients, especially
resistant forms of breast cancer, are revised. The studies of the mechanisms underlying the morphological and functional alterations in tumor cells
(TC) accompanying the formation of drug resistance are of high priority.

AIM. To determine the specific features of TC architectonics, cell cycle and content of the essential elements in sensitive and doxorubicin
resistant Walker-256 carcinosarcoma.

MATERIALS AND METHODS. Sensitive and doxorubicin resistant Walker-256 carcinosarcoma strains were used in the study. Cytoarchitecton-
ics of TC was studied in histological specimens with the aid of Primo Star microscope (Carl Zeiss, Germany). Cell cycle distribution was analyzed
by flow cytometry (Beckman Coulter Epics XL). The content of essential elements (Fe, Cu, Zn, Mg and Ca) in tumor tissue (TT) was determined
by atomic emission spectrometry on the Optima 2100 DV device (Perkin-Elmer, USA).

RESULTS. Doxorubicin-sensitive tumors were characterized by a rather compact arrangement of rounded cells with slightly pronounced signs
of polymorphism in the form of large cells and alveolar structures separated by thin fibrous layers of connective tissue. The nuclei were charac-
terized by a homogeneous nucleoplasm with a small amount of chromatin granules with increased number of aneuploid cells. The resistant TC
were characterized by a more pronounced polymorphism, a denser arrangement, a slightly larger area and an intense coloration of nuclei, with
increased cell ploidy. The morphological features were in line with the patterns of cell cycle distribution. In sensitive TC, percentage of cells in
the G2/M phase was higher than in resistant TC (25.51 + 0.18 % vs. 10.14 + 0.45 %) percentage of cells in the Go/G1 phase was respectively lower
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(42.64 £1.24 % vs. 72.21 £ 0.19 %). Such changes in the patterns of DNA status were accompanied by the redistribution of the content of the
essential elements involved in cell cycle regulation. The corresponding values were in sensitive TC: Fe — 25.18 + 4.79 pg/g, Cu — 1.56 + 0.33 pg/g,
Zn-10.98 + 1.83 pg/g, Ca—131.16 + 19.34 pg/g, Mg — 349.62 + 34.64 png/g; Ca/Mg — 0.37 + 0.08, Cu/Zn - 0.14 + 0.03, and in resistant TC: Fe —
34.51 £ 5.23 pg/g, Cu — 1.98 + 0.21 pg/g, Zn — 9.17 + 1.75 pg/g, Ca — 60.09 + 16.21 pg/g, Mg — 181.41 + 9.73 pg/g; Ca/Mg — 0.61 + 0.04,
Cu/Zn-0.18 + 0.01.

CONCLUSIONS. The morphological and functional characteristics of tumor cells have been shown to change over the course of resistant phe-
notype formation. We suggest that the new biological behavior of the resistant cells seems to be connected with reprogramming of their essential
homeostasis.

The work was carried out with the support of the Research Program of the Scientific Research Program of the National Academy of Sciences of
Ukraine “Molecular Biological Factors of the Heterogeneity of the Malignant Cells and the Variability of the Clinical Course of Hormone Dependent
Tumors “(2.2.5.411, 0117U002034).

Arginase activity and expression in blood cells
in different kinds of leukemia

Gogol S., Zaletok S., Yanish Yu., Sklyarenko L.
Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology of National Academy of Science of Ukraine, Kyiv, Ukraine
e-mail: tantattoo72@gmail.com

Arginase (L-arginine amidinohydrolase, E.C.3.5.3.1) catalyses L-arginine hydrolysis into L-ornithine and urea. It was discovered in the mam-
malian liver as the end enzyme of urea cycle. Arginase activity (AA) was found also in other tissues not having complete urea cycle. Some re-
searchers have found AA in malignant tissues to be higher than in normal ones. At the same time, there are only a few of the works dealing with AA
in the malignant blood cells of the leukemia patients. Especially, AA in the leukemia cells of the chronic lymphoid leukemia patients was found to
be twice lower than in the healthy donor lymphocytes; also was found enhanced AA in the patients with drug-resistant chronic myeloid leukemia.

AIM. To study AA and arginase protein expression (APE) in the peripheral blood lymphocytic fraction of patients with different kinds of leukemia.

OBJECT AND METHODS. AA measurement was done in the peripheral blood lymphocytic fraction of patients with chronic B-cell leukemia (B-CLL,
71 patient); acute myeloid leukemia (AML, 53 patients); acute B-cell lymphaoblastic leukemia (B-ALL, 8 patient); non-Hodgkin’s lymphomas (NHL, 30
patients) and of 10 donors. APE was investigated in the lymphocytes cellular extracts. AA was measured by the method of Corraliza |. et al., APE — us-
ing Western blotting analysis by the Lemmly’s method.

RESULTS. Both AA and APE levels was highest in the B-CLL patients. The lowest AA level was found in the blastic cells of the B-ALL patients.

CONCLUSION. AA and APE measurements in the peripheral blood cells may be proposed as supplementary diagnostic criteria for certain types
of leukemia.

Connection between cell surface receptor status of CLL B
cells and their sensitivity to chemotherapy agents ex vivo

Shcherbina V., Gordiienko I., Ivanivskaya T., Shlapatska L.
Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology of National Academy of Science of Ukraine, Kyiv, Ukraine
e-mail: L_knolodniuk@ukr.net

Chronic lymphocytic leukemia (CLL) is disease with variable clinical outcome. Traditionally patients with CLL are divided into two groups
based on disease symptomatic and biological features of malignant B cells. The first group consists of cases that do not require immediate treat-
ment and for these patients strategy “watch and wait” is used. Others are characterized by rapidly progression and typical clinical manifestations.
For such cases, immediate application of treatment using polychemotherapy courses is applied. Basic scheme of first-line therapy for patients with
aggressive CLL include combination of fludarabine, cyclophosphamide and rituximab (FCR) or bendamustine with rituximab (BR). The choice of
treatment strategy is based mainly on age and genetic characteristics of the patient. In recent years medicine is become more personalized and
new markers for differentiation, prognosis and the exact selection of the course of therapy are required. In this aspect, attractive candidates are
cell surface receptors. The aim of our study was to explore whether sensitivity of CLL B cells to chemotherapy agents depends on expression level
of cell surface receptors. The study was performed on peripheral blood mononuclear cells isolated from previously untreated patients with CLL.
Flow cytometry was used for immunophenotyping CLL B cells. Metabolic activity of the CLL B cells was determined after 48h of incubation with
chemotherapy agents ex vivo by Alamar Blue test. For our research we chose several surface receptors which are expressed in CLL: CD5, CD20,
CD22, CD37,CD38, CD40, CD150 and CD180. Based on flow cytometry results all CLL samples were divided into groups according to cell surface
expression level of each receptor. It was shown that CD38- cases were more sensitive for bendamustine than CD38* and B cells characterized
by CD40high expression were more sensitive for cyclophosphamide that cells with middle CD40 expression. Response of CLL B cells to fluda-
rabine alone or in combination with cyclophosphamide were enhanced in CD150+180+ B cells compare to CD150-180- ones. Besides, sensitivity
of CD180* B cells to combine effect of fludarabine with cyclophosphamide was also better than in CD180-. For other receptors any differences in
sensitivity of CLL B cell to chemotherapy agents between groups was not observed. So, expression levels of CD38, CD40, CD150 and CD180 on B
cells could be used as predictive markers for the effectiveness of chemotherapy in choosing a treatment strategy for patients with CLL.
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Assessment of efficiency of cryoprotectant mixtures
containing various antioxidants

Babijchuk L. O., Makashova O. Ye., Zubov P. M., Zubova O. L.
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine
e-mail: Olena.makashova@gmail.com

The use of cord blood (CB) hematopoietic progenitor cells (HPCs) is firmly established in practical medicine as an effective method for treating
diseases of various genesis. This has led to the development of protocols of low-temperature storage and the cryobanks network. DMSO at 7.5-10
% concentrations is the most common cryoprotectant for cryopreservation of CB nucleated cells (NCs) including HPCs. However, besides cyto-
protective effects, DMSO may also cause the accumulation of reactive oxygen species (ROS) during cell cryopreservation with following initiation
of apoptosis and cell death. Accordingly, the promising approaches to the cryopreservation may be supplementation of medium with antioxidants
which are able to “trap” free radicals and reduce the intensity of free radical oxidation production at all stages of freezing and thawing. Among
these antioxidants glutathione (GSH), N-acetyl-L-cysteine (NAC) and ascorbic acid (AA) can be used.

The purpose of the study was assessment of cell viability and quantification of CB NCs with ROS excess compared to control after their cryo-
preservation in medium containing DMSO and different antioxidants.

In the work for CB NCs’ cryopreservation we used 7.5 % DMSO and different antioxidants (Sigma-Aldrich, USA)) at their final concentrations
as follows: AA—0.1 mM; NAC — 10 mM; GSH — 1 mM. The viability and the number of cells with ROS excess were determined with flow cytometer
FACS Calibur (BD, USA) using 7AAD and DCF fluorescent dyes, respectively.

Analysis of the NCs/HPCs viability showed that after cryopreservation under DMSO protection without antioxidants this index decreased by
30/35 %, respectively. This may be due partly to ROS production, as the level of cells with ROS excess increased by 6-8 % during freezing.

Assessment of viable CB NCs/HPCs after cryopreservation with DMSO and antioxidants showed that the supplementing 7.5 % DMSO solution
with 0.1 mmol AA ensured getting of viable NCs/HPCs up to 73/77 %, respectively. When NAC was used at 10 mM concentration this index was
up to 69/78 %, while in the sample without the addition of antioxidants were obtained 57/65 % of viable NCs/HPCs, respectively. Determining the
amount of viable NCs/HPCs which were cryopreserved in samples with 7.5 % DMSO and 1 mM GSH after thawing showed an increase of this
index by 20/21 %.

Quantification of cells with ROS excess indicated that in the group with AA application this index did not differ from the similar group when
the antioxidant was not added. In samples cryopreserved with a 7.5 % DMSO supplemented with the antioxidants NAC (10 mM) or GSH (1 mM),
this index decreased by 12-13 % compared to data when any antioxidant was not added.

Thus, the results indicated that antioxidants such as NAC and GSH contributed to an increase in their viability and decrease in the level
of cells with ROS excess, while AA did not showed antioxidant effect during the NCs cryopreservation. Cryoprotective solutions containing GSH
at a concentration of 1 mM and 7.5 % DMSO were the most effective.

2]

Effect of cryoprotective agents and low temperatures on
production of reactive oxygen species in human erythrocytes

Zemlianskykh N., Migunova R., Babiychuk L.
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine
e-mail: nzemliansky@gmail.com

Cryoprotective agents (CPAs) are able to maintain the structure of protein macromolecules, membranes and cells in a state close to the native
one under the stressful conditions. However, the physicochemical properties of the cryoprotectant solutions significantly differ from the physi-
ological characteristics, that induces structural and functional changes in various subcellular systems. One of the possible manifestations of the
cryoprotectant influence may be changes in the structure of hemoglobin and the consequent activation of oxidative processes. More significant
changes in ROS production may occur after the cell cryopreservation because during the freeze-thawing, despite the presence of cryoprotectants,
some cells are still subjected to lethal or sublethal damage.

The study was aimed to examine the CPAs and low temperature effects on the ROS production in human erythrocytes. The estimation of ROS
in erythrocytes was performed by flow cytometry with FACS Calibur (Becton Dickenson, USA) on the fluorescence data of DCF originated from
DCFH-DA (2',7-Dichlorofluorescin diacetate) after its oxidation in cells with hydrogen peroxide. The cryopreserved erythrocytes were under the
protection of a mixture of 3.25 M glycerol and 0.2 M mannitol, as well as 0.2 M polyethylene glycol with m.w. 1500 (PEG). Freezing was performed
in liquid nitrogen (—196 °C), while heating was carried out at 42-44 °C. The results were analyzed using the software “WinMDI 2.8”. Changes in the
intensity of DCF fluorescence in erythrocytes were characterized by the value of the median of the distribution histograms. Statistical processing
of the results was performed using the software “Statgraphics plus 2.1 for Win”.

Incubation of human erythrocytes in 2 M glycerol caused a slight increase in DCF fluorescence, while in a glycerol-mannitol medium the
intensity of ROS production was lower than in the control samples. Such changes may be stipulated by a slowdown in the intensity of metabolic
processes and protein stabilization in the glycerol presence, that affects the possibility of ROS production in cells. In addition, both components of
the cryoprotectant mixture have the free radical scavenger properties, which can explain the decrease in ROS level in erythrocytes during incuba-
tion, since these substances compete with DCF for interaction with H,0,. Freezing of human erythrocytes in the glycerol presence, as well as its
removal after thawing, do not affect the intensity of ROS production processes.
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Incubating human erythrocytes in PEG presence led to a significant intensification of ROS production, which can reduce cell stability during
freeze-thawing. After freezing the intensity of ROS production even more enhanced that attested sublethal cell lesions. However, PEG removal and
the concomitant lysis of injured cells led to the normalization of ROS production processes.

Thus, changes in the rate of ROS production in erythrocytes under the CPA effect and freeze-thawing can have a significant regulatory effect
on the membrane-cytoskeleton complex state and cell stability under stressful conditions of cryopreservation.

Identification of hematopoietic stem cells in cryopreserved
and lyophilized human cord blood leukoconcentrates

Lutsenko O. D., Ostankov M. V., Yampolskaya Ye. Ye., Grisha I. G., Ostankova L. V., Sokil L. V., Goltsev A. M.
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine
e-mail: cryopato@gmail.com

At present, the problem of using human cord blood as an alternative to bone marrow and peripheral blood as a source of hematopoietic stem
cells (HSCs) attracts the interest of scientists. However, the use of cord blood in a combined treatment of diseases of different etiologies involves
the use of cryopreserved or freeze-dried cells. However, the effect of cryopreservation and lyophilization on the state of HSCs subpopulations of
varying levels of differentiation has still remained uncertain.

The purpose of this work was to compare the CD34+ HSCs content and the subpopulations of these cells with varying degrees of differentiation
(CD34+CD38-, CD34+CD38*) in cryopreserved and lyophilized human cord blood leukoconcentrates (HCBL).

HCBL was obtained by sedimentation of erythrocytes as a result of the dextran-60 supplement to cord blood. HCBL was cryopreserved by a
two-stage program using the method of Tsutsayeva A. et al. (1998) with a programmed freezer UOP-6 (Special Designing and Technical Bureau
with Experimental Unit of IPCC of the NAS of Ukraine). The HCBL was frozen-dried according to the method of Goltsev AM (2016) using UZV-2
device (Special Designing and Technical Bureau with Experimental Unit of IPCC of the NAS of Ukraine). The samples were rehydrated by adding
physiological saline to cells. After rehydration, the resulting suspension was evaluated by the count of the nucleated and viable cells (trypan blue,
propydium iodide). The number of CD34*CD38-, CD34*CD38* cells, mean fluorescence intensity of CD34 before and after cryopreservation or
lyophilization was evaluated with FACSCalibur (BD Biosciences, USA) flow cytometer, using monoclonal antibodies — FITC Mouse Anti-Human
CD34, PE Mouse Anti-Human CD38 (BD Biosciences, USA).

After HCBL cryopreservation or lyophilization, the ratio of hematopoietic precursors of varying degrees of differentiation was changed relative
to the fresh one. In the cryopreserved HCBL, a relatively high number of CD34*CD38- cells was kept and the number of CD34*CD38* cells was
elevated. In the lyophilized HCBL, more differentiated elements, CD34+CD38+, were predominant, and their number was higher than in fresh and
cryopreserved material. The obtained results call for the evaluation of the clonogenic properties of either cryopreserved or freeze-dried HCBL in
order to predict its therapeutic potential.

Effect of cooling on synthesis of nuclear proteins in culture cells

Strona V. L.
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine
e-mail: vstrona@ukr.net

The development of adaptation reactions in a cell under the action of low temperatures and during the rehabilitation period after cooling is
determined by the activation of the cell genetic apparatus. Knowledge of the mechanisms of cooling action on the genome functioning will allow
to actively intervene in certain stages of cryopreservation, preparing the cells for the action of an extreme factor, i.e. deep cooling.

Studies were performed in cells of a transplanted calf kidney culture. The cell monolayer was cooled down to +4 °C. Then the culture medium
was replaced with fresh (cooled down to +4 °C) one, wherein the labeled precursors of DNA, RNA, proteins (H3-thymidine, C14-orotic acid, C14-
chlorella protein hydrolyzate) were introduced. Cells were kept at +40 °C for 1-24 hours (continuous labeling). After a certain time, interval, the
vials with cell monolayer were selected. Cells were subjected to chemical fractionation using a modified Schmidt-Tanhhauser method, specific
radioactivity was determined in DNA, RNA and protein fractions. The concentration of these components was calculated spectrophotometrically.

Deep hypothermia has been shown to leads to complete inhibition of DNA synthesis, which remains at a level of 0.6-0.1 % throughout the
entire cooling period. At the same time, protein synthesis was 12-15 % of the control; during the cold exposure (during the day), the increase in
protein synthesis in cells was not observed. RNA synthesis, which was 3-5 % of the control in the first 1-3 hours of cooling, then increased up to
15 % by 5 hours of incubating the cells at +4 °C and remains at this level for about 24 hours. The RNA content in the cells decreased in the first
hours of cooling (5 hours) down to 83 %, and then, from the moment of the increase in RNA synthesis, gradually accumulated in the cells and by
7 hours of cooling, its content was 133 % of the control.

With a decrease in temperature from +37 °C down to +4 °C, the synthesis of not only cellular, but also nuclear proteins was inhibited. The
specific radioactivity of proteins of isolated nuclei was 98 % of the specific radioactivity of total proteins of cells, i.e., the proteins, accumulating in
the nuclei, were mainly synthesized. When the temperature dropped down to +4 °C (within 2 hours), the synthesis of nuclear proteins was 35 % of
the control. The introduction of labeled amino acids into the medium with cooled cells led to a decrease in the synthesis of cellular proteins down
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to 12 % of the control and an increase in the synthesis of nuclear proteins up to 58 %, i.e., more than one and a half times the level
of synthesis in the process of cell cooling.

During the rehabilitation period of cooled cells (culturing at +37 °C for 24-48 hours), the normal mitotic index was not restored, the number
of abnormal mitoses was increased (from 16 % in control up to 38 % after cooling).

Application of hydrated fullerene C , during
hypothermic storage of blood

Falko O. V,, Lipina O. V., Chizhevskiy V. V.
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine
e-mail: o.v. falko@gmail.com

Donor’s blood after hypothermic storage is widely used in transfusiology. To increase the efficiency of existing technologies of hypothermic
blood storage and to expand their capabilities, the search for new and safe substances capable to exert a protective effect under adverse tem-
perature conditions remains topical. Hydrated fullerene C60 (C60FWS) being nanoscale compound has a unique biological feature. Due to its
special physicochemical properties, it is able to participate in biological processes as a regulator of reactive oxygen species and an acceptor of
free radicals [Shcherbakov A., 2011; Ivanov V., 2009], preventing a cell damage against oxidative stress. This circumstance was a prerequisite
for the study, the purpose of which was to evaluate the effect of C60FWS on human blood during hypothermic storage. Blood was collected from
healthy donors’ cubital vein. Sodium citrate was used as an anticoagulant. The collected blood was stabilized for 4 hrs at 20 °C, and then divided
into three experimental groups: 1 — blood, with the addition of a physiological solution of sodium chloride (control); 2 and 3 — blood, with the
addition of C60FWS solutions at a final concentration of 1105 M and 1107 M, respectively. The investigated solutions were added to the blood
in a 1:1 ratio. C60FWS solutions were prepared with physiological sodium chloride solution. After adding fullerene solutions, the blood samples
were stored at 4 °C for 7 and 14 days. Blood safety was estimated by the degree of erythrocytes hemolysis of the studied blood samples placed
in hypotonic solutions of sodium chloride. Below the experimental data on the hemolysis value of erythrocytes (%) for a hypotonic solution of
sodium chloride with 0.5 % concentration are presented. It was shown that the level of erythrocytes hemolysis increasing depended on the period
of hypothermic storage of blood and the concentration of fullerene solution. Storage of the control blood samples at 4 °C for 7 days led to a rise in
the hemolysis rate of erythrocytes from 10.0 + 0.1 % up to 40.2 + 13.4 %, and the longer storage (14 days) revealed an increase in the erythrocytes
hemolysis rate up to 67.6 + 9.3 %. The fullerene C60FWS addition as a protective component to the blood led to a slowdown in the hemolysis
rate of erythrocytes during its hypothermic storage. It was shown that after hypothermic blood storage for 7 days in the presence of a C60FWS
solution (group 2) at a final concentration of 1+10-° M, the erythrocytes hemolysis rate was 12.5 + 0.3 % (in the control 43.8 + 3.7 %). The study
of blood samples after an increase in their storage time up to 14 days revealed that the hemolysis rate of erythrocytes made 24.3 + 4.4 %, which
was almost 3 times lower than in the control samples (67.6 + 9.3 %). Hypothermic storage of blood at a decreased final concentration of fullerene
C60FWS to 1+107 M showed that on day 7 of storage the hemolysis rate of erythrocytes was 15.3 + 0.5 %, and on day 14 it made 48.5 + 4.7 %.
Thus, the use of a solution of hydrated fullerene C60FWS in hypothermic storage of human blood contributed to its preservation, as evidenced
by a decrease in the erythrocytes hemolysis rate.

Whether nanocrystalline cerium dioxide and hydrated fullerene
aqeous solutions affect Spirulina platensis cell culture toxically?

Goloiad M. O.
Institute for Problems of Cryobiology and Cryomedicine, National Academy of Sciences of Ukraine, Kharkiv, Ukraine
e-mail: o.v. falko@gmail.com

Over the past 20 years, the rapid development of nanotechnology has allowed the creation of innovative nanomaterials with fundamentally
new properties and huge potential to be used in biology, medicine and pharmaceutics. However, the problem of the toxicity of these compounds
remains a serious problem. Undoubtedly, the controversy and misunderstanding in this regard are due to the fact that the study of biological
properties of aqueous solutions of nanoparticles does not always fully take into account the conditions of synthesis, methods for stabilizing
them in colloidal systems, particle size, transport path ways to biological targets, etc. We used in our researches water-soluble form of hydrated
unmodified fullerene C60 FWS, namely, the concentrate «Fullerene C60 hydrated» (C60FWS) with initial concentration of 144 mg/L (10 M) and
a solution of nanoparticles of nanocrystalline cerium dioxide (NCD) in final concentration of 0.02 g/L with a particle size of 2 nm obtained by wet
synthesis [Kavok N. et al., 2017]. We believe that one of the promising biological objects for studying the toxic effects of nanocrystalline materials
may be Spirulina microalgae. An essential point in favor of it application as a test object is the ability of blue-green algae to act as a sensitive
bioindicator of the first link of trophic chain in toxicological studies of environmental pollution [Bryantseva Yu. et al., 2005]. To determine the effect
of the studied nanoparticles on Spirulina platensis cells, we used a functional loading method, namely, the transfer of cells to a distilled water from
the nutritional Zarrouk’s medium (with up to 11.5 pH). After wash-out from the nutrient medium, the microalgae were divided into the following
experimental groups: 1- storage in distilled water; 2- storage in distilled water with the addition of C60 FWS; 3 — storage in distilled water with
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the addition of NCD; 4 — storage in Zarrouk’s culture medium. The morphofunctional state of Sp. platensis cell culture was assessed using the
methods of vitals staining, counting and recording of the spectra of own fluorescence of cells, as well as the growth of microalgae biomass. The
obtained results indicate that aqueous solutions of cerium dioxide with a particle size of 2 nm and a concentration of 0.02 g/L as well as hydrated
fullerene C60 FWS with a concentration of no higher than 2¢10-°M do not exert a toxic effect on cells of Sp. platnesis. It is known that solutions
of fullerene and nanocrystalline cerium dioxide, due to their special physical and chemical properties, can participate in biological processes as a
regulator of oxygen reactive species and the acceptors of free radicals [Shcherbakov A. et al., 2011], this outlines the ways of possible application
of these nanoscale compounds in a variety of biotechnological processes.

Influence of nanocrystalline cerium dioxide on viability
of Escherichia coli bacteria after hypothermic storage

Vysekantsev I. P, Buriak I. A., Falko O. V., Chyzhevskiy V. V.
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine
e-mail: buriakiryna@gmail.com

To date, the most effective way of storage of different cells is cryopreservation and hypothermic storage in multicomponent media. During
the effect of low temperatures, the cells are exposed to various physical and chemical factors that can cause their irreversible injury. One of these
factors is oxidative stress. Reducing the negative effect of oxidative stress on cells can be achieved by adding the antioxidants to the protective
medium. The use of nanocrystalline cerium dioxide (NCD), which is known to significantly exceed the degree of antioxidant activity if compared
with existing antioxidants (ascorbic acid, tocopherol, amino acids, etc.) is prospective. We have shown the effectiveness of NCD application in the
studies on cryopreservation of mouse fibroblasts and microalgae Spirulina platensis. It is known that the mandatory condition for biomedical ap-
plication of various chemicals is the absence of their toxicity to different biological objects. Microorganisms are the convenient test objects for the
study of toxicity. The purpose of this work was to determine the effect of NCD in a concentration of 0.2 g/L on cells of Escherichia coli (E. coli B)
bacteria during their hypothermic storage. Bacteria of E. coli B were grown for 24 hours under standard conditions. Afterwards the suspensions of
microorganisms were prepared with sterile physiological saline of sodium chloride (NaCl). The cell concentration was 108 CFU/ml. To evaluate the
effect of NCD on E. coli B bacteria, NaCl (control) or NCD (experimental) solution were added to the suspension. The final concentration of NCD in the
suspension made 0.2 g/L. Control and experimental specimens were placed in a refrigerating chamber and stored at 4 °C for 5 days. The viability of
bacteria in the samples was evaluated by the indices of colony formation on agar plates. It was established that during hypothermic storage for 5 days
the viability of E. coli B, both in the control and experimental samples, did not significantly change and remained at the initial level. Thus, nanocrystal-
line cerium dioxide at a concentration of 0.2 g/L did not affect the viability of E. coli B bacteria during their hypothermic storage at 4 °C for 5 days. This
indicates the possibility of using nanocrystalline cerium dioxide at the mentioned concentration for cryopreservation of cells, including microorgan-
isms. In further studies, we are planning the experiments on cryopreservation of £. coli cells under the protection of nanocrystalline cerium dioxide.

Ca** signals in response to ATP in sperm cells of infertile
men with different forms of pathospermia
Fafula R. V., Meskalo O. I., Vorobets Z. D.

Department of Medical Biology, Department of Biophysics, Danylo Halytsky Lviv National Medical University, Lviv, Ukraine
e-mail: roman_fafula@ukr.net; kaf_medicalbiology@meduniv.lviv.ua

Calcium ions play a vital role in regulating of physiological processes in spermatozoa, in particular in motility and viability of ejaculated
spermatozoa. Intracellular calcium level ([Ca2+]i) is important in the initiating process of sperm hyperactivation, capacitation, acrosome reaction
and gamete interaction. Decreased fertility potential of spermatozoa is closely associated with the disturbances of Ca2+-homeostasis. Metabolic
active form of ATP (strongly charged anion ATP4-) is present in the female reproductive tract and may play important role the fertilization
process. Itis critically important for sperm cells since it is the main energy source and substrate for the second messenger cAMP in spermatozoa.
Extracellular ATP (ATPe) plays a key role as a signaling molecule.

Since [Ca2+]i is main determinant of many physiological processes occurring in sperm, we set out to describe the Ca2+-signals in response
to ATPe in spermatozoa of fertile (normozoospermia) and infertility men (oligo- and asthenozoospermia).

ATPe-induced changes in [Ca2+]i in spermatozoa were studied using 2 pM fluorescent probe Fluo-4. ATPe caused a rapid transient elevation
in [Ca2+]i. We found that kinetics and magnitude of the [Ca2+]i changes induced by ATPe were different in normo and pathospermic cells.
Specifically, the average value of peak amplitudes of [Ca2+]i rise induced by 5 mM ATPe in oligozoospermic samples was not significantly different
from normozoospermic samples. In asthenozoospermic samples the ATPe-induced peak amplitude of [Ca2+]i changes was in 1.5 fold lower
(p < 0.05) compared to that in normozoospermic samples. ATPe-induced increase in [Ca2+]i in sperm cell has a concentration-dependent manner
in both normozoospermic and pathozoospermic samples. In oligozoospermic samples the [Ca2+]i transient response was 2.5 fold (p < 0.05)
slower than in normozoospermic samples. Differences in ATPe-induced [Ca2+]i transients between astheno- and normozoospermic samples were
also significant (p < 0.05) although less pronounced.
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Thus, the data presented here reveal that ATPe-induced increase in [Ca2+]i in asthenozoospermic samples was inhibited. In oligozoospermic
samples ATPe-induced increase in [Ca2+]i was not significantly different from normozoospermic samples, but kinetics of [Ca2¢]i transients was
significantly slower compared to normozoospermic samples.

Obtained results clearly demonstrates ATPe-induced increase in [Ca2+]i transients are disturbed in pathozoospermic samples which may be
detrimental to sperm activation and may result in fertilization failure or abnormality. Taken into account the importance reproductive techniques,
specifically for in vitro fertilisation and intrauterine insemination present study suggest that modulation of [Ca2+]i signals and sperm function by
ATPe may be beneficial for artificial reproductive techniques used in reproductive biology and medicine.

Biological role of GSTs against oxidative stress
in spermatozoa of infertile men

Fafula R. V., Onufrovych O. K., Iefremova U. P, Vorobets Z. D.
Department of Medical Biology, Department of Biophysics, Danylo Halytsky Lviv National Medical University, Lviv, Ukraine
e-mail: roman_fafula@ukr.net; kaf medicalbiology@meduniv.lviv.ua

Oxidative damage to the sperm membranes leads to reduced ejaculate quality and has been considered as one of cause of male subfertility
or infertility. Since spermatozoa contain a large amount of polyunsaturated fatty acids in spermal membranes which might easily be oxidized by
ROS, they are particularly vulnerable to oxidative stress. The appropriate balance between ROS generation and their neutralization is crucially
important for protection of spermatozoa against oxidative damage and is maintained by antioxidant systems. Among antioxidant enzymes crucial
role belong to glutathione S-transferases (GSTs). It is known that GSTs catalyze the conjugation of GSH to a variety of electrophilic compounds
and have crucial role as cell housekeepers involved in the detoxification of both endogenous and exogenous substances. Regarding the GSTs that
have been studied in sperm cells, little is known about their role in pathozoospermic patients.

In order to demonstrate the functional role of GSTs in sperm cells, we used a H,0,-induced stress on human ejaculated spermatozoa obtained
from both normo- and pathospermic patients.

We report here the effect of GSTs inhibitor ethacrynic acid on sperm motility and viability. Pharmacological inhibition of sperm GSTs activity
(using its potent inhibitor ethacrynic acid) leads to spermal membrane damage, rejected in the loss of motility and decrease of viability. The fact
that GSTs were primarily responsible for protection of spermatozoa from H,0,-induced oxidative stress became evident when in the presence of
ethacrynic acid, sperm motility and viability was drastically decreased in incubation medium containing H,0, in both normo- and pathozoospermic
samples. Presence of GSH in incubation medium attenuated this inhibitory effect only in normozoospermic samples, but not in asthenozoosper-
mic samples.

For similar treatment conditions TBARS levels increased significantly leading to decrease in sperm motility and viability. The strong positive
correlation between sperm motility (r = 0.72; p < 0.05) / sperm viability (r = 0.64; p < 0.05) and TBARS accumulation confirms that lipid peroxide-
induced membrane damages are involved in disturbances of sperm function. It is suggested that these functional impairments are related to the
intensification of lipid peroxidation as expressed by TBARS levels in spermal membranes after GSTs inhibitor treatment.

Finally, we checked the inhibition profiles of GSTs by ethacrynic acid in sperm cells obtained from normo- and pathozoospermic samples. It
was shown that ethacrynic acid in the concentration range of 0.01-10 mM suppresses GSTs activity of spermatozoa in dose-dependent manner.
The inhibition curves in spermatozoa obtained from astheno-, oligo- and oligoasthenozoospermic samples were not significantly different from
normozoospermic patients. The inhibition constant and Hill’s coefficient were not significantly different in sperm cells obtained from normo- and
pathozoospermic samples.

This study provides evidence that sperm GSTs are important in the defense mechanism against oxidative stress. Evaluation of GSTs activity in
sperm cells of infertile men can be helpful in fertility assessment and for the evaluation of treatment by antioxidants.

Effect of resveratrol treatment on meiotic maturation
of oocytes, viability and DNA integrity of follicular cells

Sribna V., Kaleynykova O.!, Karvatskiy 1.2, Savchuk V.2, Stupchuk M.}, Blashkiv T.!, Voznesenskaya T.!
'Bogomoletz Institute of Physiology NAS of Ukraine, Kyiv, Ukraine

’Bogomolets National Medical University, Kyiv, Ukraine

e-mail: voz@biph.kiev.ua

Premature ovarian failure (POF), which is an ovarian function disorder affecting women under 40 years of age, is actively studied. This disease
is becoming widespread due to the delay in maternity and is currently a medical and social problem. In accordance with contemporary concepts
about the development of POF, the leading role is given to the deletion of autoimmune pathology.

Until now, it is unclear whether the development of the autoimmune process is a primary cause of this disease or it is the result of chronic
pathology. Glomerulonephritis, in particular glomerulonephritis of immune etiology, represents a serious problem for reproductive health of
women. The reproductive function may be affected by both, the glomerular disease itself and glucocorticoid and cytostatic therapy.
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Among the known antioxidants, Resveratrol (RES) has received numerous approvals when used in various disease patterns, including
oocytes. According to recent studies, the effect of RES on reproductive function in women under conditions of experimental glomerulonephritis
has not been studied yet, which makes this research relevant today.

The aim of the given study was to estimate under conditions of experimental glomerulonephritis the effect of Resveratrol treatment on oocyte
passage of meiotic maturation stages — metaphase | and metaphase Il, on the viability and integrity of DNA of cells of the follicular environment
of oocytes as well as pre- and post-implantational embryonic mortality in mice.

Experiments (two series) have been conducted on CBA/lac mice (coloring wool — agouti; genotype - +, H-2k): 64 females (10 weeks,
20-22 g) and 12 males (25 weeks, 25-27 g).

Experimental glomerulonephritis in mice was achieved by immunization of white laboratory mice of the first generation with a kidney antigen
suspension derived from a parent. Animal immunization was carried out at the rate of 10 pL of suspension per 10 g of body weight according
to the following scheme: 3 times intra-abdominal 1 time per day; re-immunization was carried out after 3 weeks with a single intra-abdominal
treatment of the same dose.

Resveratrol (R5010, Sigma-Aldrich, USA) was intra-peritoneally treatment 4 times: 1 time per day for 1 hour before immunization of animals
with suspension of kidney antigen; as well as in 3 weeks once with the same dose (50 mg/kg, 0.3 mL).

In this work we have found that under conditions of experimental glomerulonephritis the treatment of Resveratrol results in an increase in the
percentage of oocytes that successfully undergo meiotic maturation, decrease in the percentage of apoptotic and necrotic cells of the follicular
environment of oocytes and a decrease of the post-implantation mortality rate of embryos in mice.

HosiTHi BuMoru g0 KoHTponio axocri CD34/CD45"-
BMiCHUX TiKapCchbKuX 3ac00iB

Kummnnens H. B., Mepkynosa IO. B., Tumuenxo O. B.
JTI «Yxpaincokuii Hayxoeuti papmaxonetinutl yeHmp sxocmi nikapcokux 3aco6ie», Xapxie, Yxpaina
e-mail: nelkish@gmail.com

TpaHcnnaHTauis remonoeTUYHUX CTOBOYPOBUX KMiTWH — BMCOKA MeAMYHA TEXHOSOTiS, fKa B OCTaHHI POKW HabyBae LUBWMOKOrO PO3BUTKY
3aBAAKU NO3UTUBHUM Pe3ymnbTatam NiKyBaHHA 3MOAKICHUX Ta iHLLWX, BKPaA TSKKMX, reMaTtonoriyHux 3axBoptoBaHb Ta MOTEHLiNHIA MOXNUBOCTI
MeAMKAMEHTO3HOI Tepanii conigHnx nyxnuH. LIMTOMETpUYHA OLiHKA KiNbKOCTi KNITWH NONEPeAHMKiB 3a YMOBWM TpaHCnnaHTauii Mo6ini3oBaHMX
nepuepuyHX CTOBOYPOBMX KIITMH, MYNOBUHHOI KPOBI 260 KiCTKOBOrO MO3KY € 060B’A3KOBOIK NPOLEAypOol0 (DapMakonemHoro axanisy
CD34/CD45¢-BmicHuX Nikapcbkux 3acobie, 60 came Bif KinbkocTi CD34-KniTuH 3aneXuTb YCilLHe BiZHOBEHHS OCHOBHWUX NOKA3HWKIB KPOBI Mif Yac
AYTONOTiYHOT T aNOreHHOI TpaHCNNaHTauii KDOBOTBOPHOI TKAHWHW. HaityacTile Ans UbOro BUKOPUCTOBYETLCA MOEAHAHHS Mapkepa CTOBOYPOBUX
KnitH CD34 Ta 3aranbHoNenkounTapHoro aHtureHa CD45.

BignosigHo mo sumor [epxasHoi ®apmakonei Ykpainn (O®Y), kinbkicHe Bu3HaueHHs KknituH CD34/CD45*, gki MicTATbCA B NpofyKTax
remornoesy, NpoBOAATL 3a I0NOMOT0H0 iMYHOMOrYHOM0 Mi4eHHS 3 N0AANbLUMM BUSHAYEHHAM METO0M NPOTO4HOI LIUTOMETPIi 33 04HONNAT(OPMHOK
TEXHOJOTIEH i3 BUKOPUCTAHHAM KaniopyBabHUX doiyopocdep, 3a HeobxigHoCTi nicns nisucy eputpouutia npobu (ADY, ctatta 2.7.23 «[ligpaxyHok
remMonoeTnyHnxX knitu CD34/CD45*» Ta ctatts 2.7.24 «[poTo4yHa UNToMETpIs»).

MeTog, wo BkMoYeHo ao DY, cneundivHnii WOA0 BCiX TUNIB reMONOETUYHIUX NpenapatiB Ta LifibHOi KpOBi. Pe3ynbTaTit BUNPO6YBaHHS 3a
JaHUM METOJI0M HaBOAATLCA Y BUNAAi BiacoTka KNiTuH CD34/CD45+ Ta abCoNtOTHOT KiNbKOCTI HA MIKpONiTP abo Ha Kinorpam mMacu Tifa peuunieHTa.
[loBefieHo, LU0 3anpPONOHOBAHUIA METOS XapakTepu3yeThCA BUCOKOK YYTNNBICTIO i, 3aKOHOMIPHO, Aa€ MOX/UBICTb KOHTPOIIOBATY NiKAPCbKi 3aC06U
3 OyXXe Manum BiACOTKOBMM BMicTOM KniTuH CD34/CD45+. Y BanigauiiHux OOCMiMKEHHAX NiATBEPIKEHA TOYHICTb Ta BHYTPilLHbONAGopaTopHa
NPELM3iiHICTb LMTOMETPUYHOro MeTofy. MpaBunbHICTb Ta NPeUM3ifiHICTL MeTody, MOro YyTiMBICTb Ta CreuniYHiCTb 3a6e3MeyyoTb KNiHiYHO
3HaYyLLi Ta JOCTOBIPHI pe3ynbTati, a WBWAKICTb BUKOHAHHA [403BOMSE NPOBOAWTI aHania Ta OTPUMYBATU Pe3yNbTaTh Y peanbHoMy Haci. Taky
BanifaLinHy XxapakTepucTuky, AK MixxnabopaTtopHa BiiTBOPIOBAHICTb, L0 MAE rapaHTyBaTi HafiNHICTb Pe3ynbTaTiB (hapmMakoneitHoro Bunpo6ysaHHs
CD34/CD45¢-BmicHuX NiKapcbKIx 3ac06iB, BiANOBIAHO [0 BuMor 1Y, peKoMeHAYETLCS NEPEBipaTI y MeXax nporpami 3 NpoEciiHoro TeCTyBaHHS.

BB rimotepmiuHOi iHKyO0aI1lii B KOHCEpPBYHOYNX PO3YMHAX
Ha eKkcmpeciio emirony Gal-a-1,3-Gal y Tkanusi aoptn
HEOHATATbHMX NOPOCAT

Borycnascpkuit K. 1., Ana6enanpkapim H. M.
Incmumym npobnem kpio6ionoeii i kpiomeouyunu HAH Yipainu, Xapxis, Yxpaina
e-mail: alkarimru@gmail.com
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Eniton Gal-a-1,3-Gal (a-Gal) & ranakTo3HUM 3ULLIKOM, IKUIA BXOAUTb A0 CKNagy rMikokanikey KniTuHHUX Mem6paH. biocuHTes Uiei CTpyk-
TypW MOLIMPEHWIA y TBAPUHHOMY CBITi, OAHAK € BiACYTHIM B opraHiami nioanHu. Bucoka ekcnpecis a-Gal enitony npuBoauTbL [0 rineprocTporo
BiATOPrHEHHSA TKaHWH CBUHI NPW KCEHOTPaAHCMNAHTaLi. Y 38’A3KY 3 MM BMrOTOBJIEHHA 6iONPOTE3iB HA OCHOBI TKAHUH TBAPMHHOMO NMOXOMKEHHS
noTpebye BuaaneHHs a-Gal-enitony. Ha cboOroAHilLHiA AeHb iCHYIOTb TEXHOMOrIYHI NpuiioMI enimiHauii enitony 3 6i0N0riYHOT TKAHUHKM, OAHAK BC
BOHM MatOTb CBOI HEAOMIKM, TOMY aKTyanbHUM € PO3POBKa HOBWUX CMOCOGIB 3HUKEHHSA eKcnpecii a-Gal-enitony.

MeTa po60Tn — BMBYEHHS eKcrpecii a-Gal-enitony nicns iHKy6awii TKAHUHU A0PTW HEOHATANIbHUX NOPOCAT Y PO34YNHAX, AKI BUKOPUCTOBY-
10TbCA Y KNiHIYHIA NpakTuui Ans rinotepmiyHoro 36epiraHs (M3) opraHis npu TpaHcnnaHTauii, a came — po3ymnis HTK (Custodiol) Ta KonniHza
B MoAndikauii (EBpo-Konnina).

®parmeHTn aoptu (GA) nomiwanm Ha 2, 7 1a 24 roguHu npu 4 °C B po34mnHn HTK a6o €8po-Konnina. Micns uboro ®A dikcysanu Ta 3acto-
COBYBaJ/I CTAHAAPTHY METOANKY NPUrOTYBaHHS KPiOCTATHMX 3Pi3iB Ta 3a6apBieHHs 3a NPOTOKOIOM NPAMOro iMMYHOMITYOPECLEHTHOrO MiYeHHS
3 FITC-koH’toroBaHnm isonektuHom BSI-B4, skuii cneundiyHo 38°3yeThest 3 a-Gal-enitonom. Sapa KniTuH y TKaHuHi koHTpacTyBanu Hoechst 33342.
B sKOCTi KOHTpOSI0 BUKOPUCTOBYBANK HaTMBHI DA, DdniyopecLieHLito aHaniysanu Ha mikpockoni Carl Zeiss Axio Observer Z1. Anania chotorpadii
30iiCHIOBANM 32 I0NOMOrO Nporpam ans 06po6ku 306paxeHs Zeiss LSM 1a Photoshop. [nsa ananisy Big6upanu mikpohotorpadii, wo 6ynu
OTPMMaHi 3a 0HAKOBOr0 306iNbLLIEHHS, IHTEHCUBHOCTI 36YIKYIO4Or0 Nasepy, po3mipy niHxony. BigHOCHY iHTEHCMBHICTb (hnyopecLeHLii 3pa3kis
pOo3paxoByBanu Nicns nepeTBOPeHHs MikpodhoTorpadiii, o 6ynn 0TpUMaHi Nig Yac 3anucy B KaHani 3es1eHOi (oopecLeHLii, Ha 6iTOBY KapTy
(bitmap-anania). BumiptoBanu cepeHb03B2XXeHWIA PiBEHb ACKPABOCTi 306pXEHHS | HOpMaUTi3yBany MOro LWOA0 ACKPaBoCTi hOHY, AKMIA 6panu
3a HYNbOBY TOYKY. [TOKA3HMK iHTErPanbHOI LWiNbHOCTI, BU3HA4YeHU 3a onomoroto Hoechst 33342, BUKOPUCTOBYBaNM AK NOKA3HMK KiNbKOCTi saep
KIITUH Y TKAHWHI aopTy.

HatusHi OA xapakTepu3yBanucs CTiKUM Mi4eHHAM 3 i3onekTiHom BSI-B4. MopdomeTpuyHnii aHania [O3BONNB BCTAHOBUTU, L0 BiAHOCHA
iHTEHCMBHICTb (hNyOpecLeHLi 3Ha4yLLe He 3MIHIOETLCA MpK rinoTepMivHin iHKky6auii ®A B po34uHi HTK Ha BCix BUnpobysaHux TepmiHax. Ha
BiAIMiHY Bi LibOro, B po34uHi E8po-KonniHa BXxe nicns 2 4 '3 cnocTepiraetbCs 3MeHLeHHs iHTeHCUBHOCTI ®A Ha 50 % B NOPIBHAHHI 3 HATUBHUMM
3paskamu. Mpu noganbluUiii iHKy6aLii faHWA NOKa3HMK 3HMKYETbCA Ha 70 %.

Takum YMHOM, HaMU BCTAHOBJIEHO 3MEHLUEHHS eKcnpecii a-Gal-enitony B TKAHWHI a0PTU HEOHATaNbHWUX nopocaT nicns 3 B po34uHi €8po-
KonniHs, 1o B noaansbLIoMy ae MOXNNBICTb PO3POOKM NPOTOKONIB Nepdy3ii i KOPOTKOCTPOKOBOr0 36epiraHHN 0praHiB TBAPUHHOMO NOXOMKEHHS
L1 BAKOPUCTAHHS X 3 METOH0 BUTOTOBJIEHHS 6ioNpoTesis.

BuBYeHHs BIUINBY OponinTioypanmty Ha MopdonoriuHi
XapaKTepUCTUKM (POTIKYIAPHOTO emiTeTil0 IUTOBUTHOL
3ano3u mypis ninii SHR

IMo6enencokuit K. 0.1, Jleray €. 1.}, Tlob6enencokmit O. M.2, Tlo6enencoka JI. A2, Bonpapenko T. IT.!
"Thcmumym npobnem kpiobionoeii i xpiomeounyunu HAH Ykpainu, Xapkis, Yikpaina

“Xapxiscvkuii HauionanvHuil ynisepcumem imeni B. H. Kapasina, Xapxis, Ykpaina

e-mail: pobelensky@gmail.com

3rifjHO CTATUCTUKN NOLIMPEHICTb BY3NOBIUX YTBOPEHb LUMTOBUAHOI 303K (LL3) pisHoi eTionorii, ski BUSBNAIOTHCA METOAOM YNbTPA3BYKOBOT
JiarHocTukn, nepesuwye 50 %. lMopsag 3 uMm 3pocTae rpyna nauieHTie, fki MaroTb natonorii L3 Ha ¢oHi cepueBO-CyANHHMX 3aXBOPHOBAHb.
BpaxoByto4n Lig, akTyanbHUM € BUBYEHHSA NaTOMOPONOriYHUX NOKA3HUKIB (hOPMYBaHHS BY3/10BOr0 306y Ha MOAENSX, AKi BiATBOPOOTb HANBIMbLL
NOLUMPEHi CepLeBO-CYANHHI naTonorii. Taky MOXAMBICTb Hafiae BUKOPUCTAHHS CheLianbHUX NiHii NabopaTopHMX TBapuH, 30KpeMa CMOHTaHHO-
rinepTeH3nBHMX WypiB NiHii SHR. BBaXKaeTbCs, L0 3a ANHAMIKOK MiBMLLEHHS apTepiaNibHOr0 TUCKY, HAABHICTIO XapakTepHUX MOPONOriYHnX
3MiH B CepLi Ta KPOBOHOCHMX CyAMHAX nepe6ir apTepianbHOi rinepTeHsii y Lux TBApWUH BiANOBi4AE 03HAKAM rinepTOHIYHOI XBOPOOU Y NIIOANHM
(Conrad et al., 1995). 3 iHWoro 60Ky, 3aranbHOMPUAHATAM € MOAENIOBAHHSA rinepnnasii Ta By3noBux yTBopeHb L3 y WiypiB WsxoM BBeLEHHS
nponinTioypaumny (Polychronakos et al., 1989), ogHak foci He 6yno BUB4EHO 0COBNMBOCTEN PO3BUTKY LibOro npoLecy y Lypis niHii SHR. Meta
po60Tyn — BMBYEHHS BNAKBY nponinTioypaumny (MTY) Ha mopdonoriyni xapaktepuctuku ponikynspHoro enitenito LK wypis ninii SHR Ha pizHux
TepPMiHax.

ExcnepumeHT npoBoaunu Ha camkax Lypis niHii SHR Bikom 6 micsuis Ta Baroto 250-280 r. TeapuHam gasanu po3ynH 0,1 % MTY y nuTHii
BOZi NPOTATOM BCbOI0 €KCNepUMEHTY, Npu LbOMY CMOHTaHHa 3arnbesb TBapuH cknana 45 %. B AKOCTi KOHTPOSIHO BUKOPUCTOBYBAN iHTAKTHUX
wypis. TeapuH 3abusanu Ha 17, 25, 31, 39 1a 47 no6y. TkaHuHy L3 nigaasanu dikcauii y doopmaniti, ricTonoriyHii nposoALi Ta 3a6apBneHH0
reMaToKCMNiHOM/€03MHOM 3a CTaHAAPTHOK MeToAMKo. MiKpooTO3/MOMKY 3AiNCHIOBANM 3a AOMNOMOrOH CBITNOONTUYHOIO MiKpockony Am-
Scope XYL-403 3 kamepoto. BumiptoaHHs BucoTu enitenito cdhonikynis LLL3 Ha mikpodhoTorpadisix cepiitHux 3pi3is NPOBOANAN 3 BUKOPUCTAHHSAM
nporpamu AxioVision Rel. 4.8.

MikpochoTorpadii 3pisis TkaHuHu L3 y KOHTpONi AeMOHCTPYBanu (ONiKyNU Pi3HUX PO3MIpiB, siKi 6YNU BUCTENEHi KYOIHHUM eniTeniem
Ta MICTUAN BaKyoNi30BaHWiA aumaodinbHuin Konoig. CepefHa BUCOTa eniTenito donikynis AopisHioBana 5,5 + 2,1 mkm. ®onikynu L3 TBapuH
eKCrepuMeHTanbHOi rpynu 6ynn BUCTeNeHi Ky6iyHUM a6o UMNiHAPUYHUM eniTeniemM, fesKi 3 HUX Manu Gifibll HiXX OLHMH LWap KNiTUH, 3aBASKN
YOMY Ui AiNSHKM TKAHWUHW XapakTepu3yBanucs yLlinbHeHUM (hOonikynspHUM ManioHKOM. Bucota eniTenito B Wili rpyni 3Hauylle 3pocrana
B NMOPIBHAHHI 3 KOHTPoneM. Ha 17 no6y BoHa gopiHioBana 12,36 + 2,4 MkM, Ha 25 — 12,5 + 2,9 mkm, Ha 31 — 18,38 + 2,2, Ha 39 — 14,9 £ 1,8,
Ha 47 — 13,9 £+ 3,1 MKkM. Takum 4uHoM, npw BBeAeHHi 0,1 % po34mHy MTY 'y pauioH wypis niHii SHR MmopdonoriyHi 03Hakn po3BMTKY rinepnnasii
LLI3 cnocTepiraloTbCa BXXe MOYNHAIOYM 3 TPETHOIO TUIKHS.
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HocnimxeHnnsa MmeTabomiyHoi akTuBHOCTI PidpobdmacTiB
nicna 2D 1a 3D KynbTUBYBaHHA

Moicees A. I, Boxxox I. A.*
Incmumym npobnem kpiobionoeii i kpiomeouyunu HAH Yipainu, Xapxkis, Yxpaina
e-mail: bozhokgaru@gmail.com

Bigomo, L0 anbTepHaTMBOI MOHOLLIAPOBIN KYNbTYpi B AKOCTi iHXOPMATUBHUX MOAESbHUX CUCTEM MOXYTb BYTU MYNBTUKAITUHHI Cchepoian
(MC), B IKUX YMOBM (PYHKLIiOHYBaHHS (DiBPOBNACTIB MaKCUMaNbHO HabnXeHi fo YMOB in vivo. Tomy AOChimKeHHs 6e3nocepeHb0 BMAMBY
06’€MHOr0 KYNbTUBYBAHHS KNITUH HA iXHi METa60Ni4Hi NOKA3HUKW Y NOPIBHAHHI 3 MOHOLIAPOBOK KYNLTYPOIO € aKTyanbHUM 3aBAAHHAM.

JocnimkeHHs BWKOHAHI Ha nepeLuenstoBaHiin ninii knituH L929, oTpumanoi nicns 4 nacaxiB 3 KPiOKOHCEPBOBAHOI KyNbTypy, LU0
36epiranacs npu Temneparypi -196 °C. KnituHu Kynstuysanu B XusunbHomy cepegosuli DMEM/F12 3 gopaBaHHam aHTM6ioTrKiB (200 Og/mn
6eH3unneHiunnidy, 200 mkr/mn ctpentomiumnHy T2 10 % detanbHoi Tensyoi cuposatkun) npu 37 °C 8 atmocdrepi 3 5 % CO,. MynbTUKNITUHHI
cchepoian (MC) oTpumyBanu Ha yawkax eTpi 3 NAOLLEl0 NOBEPXHi pocTy 22,1 cm?, siki monepeHbO 06p06NAnM 2 % PO34YMHOM arapy Ans yT-
BOPEHHSA HW3bK0oaareausHoOi NoBepxHi. MociBHa KOHLEHTPaLis (i6po6nacTie Ans MOHOLIAPOBOI Ta 06’€EMHOI KynbTypi cTaHoBuna 2¢10° kn/mn.
KynbTuByBaHHS NPOBOAUAM NPOTAroM 7 [i6, Ha 3-t0 406y 3AiCHIOBanN 3amiHy cepefoBuLla. CneKTp HU3bKOMONEKYNAPHUX PEYOBUH BiNKOBO-
NenTUAHOI NPMPOAK, LLLO MICTATLCA B 3pa3kax CepefioBuLL Nicns 7 Ai6 KynbTUBYBAHHSA, OLIHIOBANN 3a AONOMOrO0 PifMHHOI refib-Xxpomartorpadii.
Y AKOCTi KOHTPOSIO BUKOPUCTOBYBANM XUBUIbHE cepeaoBuLle Ha ocHoBi DMEM/F12 ta 10 % dheTanbHOi Tens40i cupoBaTku

BcTaHoBMeHO, W0 xpomatorpadyiyHi npodini ycix cepeaosuLy (KOHTpOnbHOro i nicna 2D i 3D KynbTuByBaHHS) Manu no 10-11 0CHOBHUX MiKiB
B Jianas3oHi monekynsapHux mac (498-12000 [a). MenTuaHnit cknag KOHTPOIbHOIO CepefoBuMLLA 3HAYHO BifPISHABCS Bifl KYNbTUBYBAHHSA KNITUH
B8 2D i 3D ymoBax 3a KinbKiCHUM i AKICHUM CKNafoM NenTuzis 3 MonekynspHumm Macamu (5657-5691 [a); (3184 Ha); (1045-1067) Ta (490-498 [a).

JlocnimKeHHs 100 KinbKICHOr0 i AKICHOr0 cKNnay CepeaoBuLL, y 3aneXXHOCTi Bifl YMOB KynbTBYBAaHHS BCTAHOBWUMW BiAMiHHOCTI NENTUAHOIO
CKnafy cepefoBuLy y fiana3oHi monekynapHux mac (4345-3791[a), (1600a); (705-718[a); (490-498[1a). JoseneHo, wwo B ymoBax 3D Kynb-
TUBYBAHHS KiNbKICTb NENTUAIB 3 MOMeKynapHow macor (1067-1045 [da) ta (705-718 [a) 36inbluysanace B 4 i 7,2 pasy BiAnoBigHO BiLHOCHO
[aHUX MOKa3HUKIB MiCN MOHOLAPOBOr0 KynbTWBYBaHHA. HEOOXiAHO TaKOX BiA3HA4MUTKU TOW (PAKT, LIO NiCNA KYNbTWBYBaHHSA (hibpo6nacTis
B ymoBax 3D BCTaHOB/MeHa nosiBa HOBMX NikiB y fiana3oHi MmonekynapHoto macoto 1600 [a, ski He 6ynn BU3Ha4YeHi B KOHTPON i nicns 2D KynsTusy-
BaHHA. [Ing peLuTyt NikiB nicns NOpPiBHANBHOrO aHasi3y BCTAHOBEHO XapaKTepHe 3MEHLLIEHHS BMIiCTY PEYOBUH Micns 7-L060BOro KynbTUBYBaHHSA
(hi6pobnacris sk B 2D, TaK i B 3D dhopmarti BiJHOCHO NOKA3HWKIB KOHTPONBHOrO CepesjoBuULLA.

TakuMm YMHOM, METOAOM PIAMHHOI refib-xpomatorpadii B NpoBeeHNX JOCNIMKEHHAX 6y BCTAHOBSEHI BiMIHHOCTI KifIbKiCHOrO i fIKICHOrO
CKMaly pevyoBuH 6inKoBO-NeNTUAHOI NPUPOAK B CepeoBNLLAX MOHOLIAPOBOIO i TPUBUMIPHOTO KYNbTUBYBaHHsA (hibpobnactie. Ocobnusy ysary
NpUBEPTATL Pe3ynbTaTi LWOA0 PO36IKHOCTI 32 KiNbKICTIO NenTuiiB B 3aNeXHOCTi Bifl YMOB KyNbTUBYBAHHA B [iana30Hi MOJIEKYNAPHUX Mac
(705-1067 [a), wo moxe 6yTu HACNILAKOM aKTUBHOMO CUHTE3Y Bi0SIOrYHO aKTUBHUX PEYOBUH, 30KPEMa POCTOBUX (DAKTOPIB.

Takum YnHoMm, pesynsrat po6oTH CBigYaTh NPO CYTTEBI BIAMIHHOCTI CUHTETUHHWX NPOLECIB KNITUH B 3aNIEXHOCTI Bif YMOB KYJIbTUBYBAaHHA
i YaCTKOBO NOACHIOBATM NepeBary o0 (yHKLiOHaNbHOr0 NOTEHLiany KNiTWH nicis 06’eMHOr0 KyNbTUBYBAHHSA BiJHOCHO MOHOLLAPOBOI KYNbTYpH
(hi6pobnacTia B NPOBEEHUX HAMM PaHiLLe JOCIIKEHHAX.

OpHak ansg nornueneHHs pO3yMiHHA LL0A0 MeTaboniYHMX 0co6NMBOCTEN (Pi6POBNACTIB MicNs 06’EMHOr0 KYNbTUBYBAHHSA HEOOXIAHI NOAanblLLi
JOCMiIKEHHS UbOro NUTaHHs, 30Kpema 3’ACyBaHHA Pe4OBUH Yy MOJEKyNnapHOMY Aiana3oHi mac (705-1607 [a).

JKurrespatHicTb Ta mponidepaTBHAa aKTUBHICTD
KPIOKOHCEPBOBAaHOI KY/IbTYPU KIITHH JepManbHOI Halinn
KPONNKIB

Hogikosa O. 0., boupapenko T. I1., boxox I A.
Incmumym npobnem kpio6ionoeii i kpiomeouyunu HAH Yipainu, Xapkis, Ykpaina
e-mail: ksuhanew7@gmail.com

Knituuu gepmanbHoi naninu (KOM) sBonocsHoro conikyna (BX®) € nonynauieto nalOPUNOTEHTHUX KIITUH — NOXiAHUX HEPBOBOIO rpebeHs.
Byna nokasaHa MOXNUBICTb KyNbTUBYBAHHA W CIPSMOBAHOI iHAYKLIT gaHoro Tuny Knitue in vitro (Driskell et al., 2011). Y 3B’A3Ky 3 LUMPOKMMU
nepcnekTmeamu 3actocysaHHs KMy pereHepaTuBHiin MeauLUHI Ha CbOrOAHI € akTyaibHO po3po6Ka cnocobiB iX 4OBroTPMBANOro 36epiraHHs.
Ha [aHUiA MOMEHT iCHYIOTb OAMHWYHI PO6OTU, B AKUX KPIOKOHCEPBYBAHHIO MigaaBanu ekcnnaHtit B® a6o MynbTUKNITUHHI CADEPOoian, Lo YTBO-
protoTbes Npu KynbTuByBanHi KM (Kajiura et al., 2015). MpoTe goci He 6yno 3po6neHo cnpob KPioKOHCePBYBaHHSA MOHOLIAPOBOI KynbTypu KA.

MeTa nocnimKeHHs — BUBYEHHS BNAMBY CKNady KPionpoTEKTOPHOro cepefosuila Ha 0cHoBi [IMCO Ha XWUTTE3AaTHICTb Ta NponidepaTuBHy
akTuBHicTb KIIM Kponukis npu KpioKOHCEPBYBAHHI 3 NOBINIbHOKO LUBUAKICTIO OXONOMKEHHS.

Kynetypy KON oTpumyBanu 3 Bi6pMC HOBOHAPOKEHUX KPOMMKiB 32 MeTofoM (Sieber-Blum, 2004). KynsTuByBaHHA KIiTUH 3A4IACHIOBAN0Ch
Ha cepegosuwli AMEM/F12 3 10 % cheTanbHoi Tens4oi cuposatku (PTC). bynu 0TpMMaHi MOHOLLAPOBI KyNbTYpU KNiTUH 1 nacaxy, 0AHa NofoBuHa
3 AKux 6yna nifaaHa KpioKOHCepPBYBAHHIO, a Apyra cnyrysana B AKOCTi HATUBHOr0 KOHTPOJIH0. BUKOPUCTOBYBANUCH Taki KOMOiHaL Kpio3axMCHNUX
CepeaoBuLL, MPUroToBaHi Ha 0cHOBI cepenosmiya AMEM/F12: 1) 5 % OTC+5 % OAMCO; 2) 7 % ®TC+7 % AMCO, 3) 7 % AMCO; 4) 10 % OMCO.
LLIBuakicTb oxonomkeHHs cknagana 1 °C/ xe fo — 80 °C, noTim 3pa3ku 3aHyproBanu B piaKkuii a3oT. Yepes T AeHb 36epiraHHs 3pasku 6ynu
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[leKOHCepBOBaHi i nomileHi B cepeposmuie AMEM/F12 3 nogasanHam 2 % B27, a HaTMBHA KynbTypa B Lieil Xe 4ac 6yna cy6KynbTMBOBaHa
B aHaNoriyHe cepesioBuLLE.

JKuTTe3aaTHICTb OLiHIOBaNKN MeToAoM (dapbyBaHHA 3 TPUNAHOBMM CUMHIM. Ha TpeTio 406y pocTy 3AINCHIOBABCA NifpaXyHOK KOHLEHTpaLi
KNiTuH. MokasHuk nponidpepatunsHoi aktueHocTi K[ BupaxoByBascs AK BiHOLIEHHS OTPUMAHOT KOHLEHTpaLi KNiTUH SO BUXILHOI.

BcTaHoBneHa TeHAeHLif 36inbLIeHHS )uTTe3aaTHOCTI KM npu KpioKOHCepBYBaHHI B CepeaoBuLLi 3 aoaaBaHHaAM DTG, o Aano amory 3Hu-
3TN KoHueHTpauito AMCO. MokasHWK XUTTE3AATHOCTI KNITUH ANns cepeaosuila 1 cknas 96 %, ans cepenosuiia 2 — 92 %, ang cepeaosuiia
3-79% i pns cepeposula 4 — 84 %. Inaekc nponichepaTBHOI aKTUBHOCTI HATUBHOI KyNnbTypu cTaHOBMB 8,97. KpioKOHCEPBOBAHI KyNbTypyu Manu
[iefiKe 3HKEHHS JAHOro NOKa3HuKa, Akuil nepe6ysas y Mexax Bif 7,60 (cepenosuile 1) no 8,10 (cepeposuLe 4).

TakuM YMHOM, HE3HAYHE 3MEHLLEHHS NponichepaTuBHOI aKTUBHOCTI CBIAYUTL NPO BifCYTHICTb CEPNO3HUX NETaNbHUX NOLIKOMKEHb, 3AATHUX
BMANHYTW HA WBKUAKICTb AineHHs KOM nicna KpioKOHCepBYBaHHA. Y TOil e 4ac 306iNbLIEHHS XXUTTE3AATHOCTI KNITUH NICNS 3aMOPOXKYBaHHS-
BiZirpisy B cepenosuLi 1 € NnepcnekTMBHUM YUHHUKOM ANS NOAanbLIOi PO3POOKN PeXUMIB KPIOKOHCEPBYBAHHS, AKi OCHOBAHI HA BUKOPWUCTAHHI
KPio3axMCHMX CepeaoBULL 3i 3MEeHLLEHO koHLeHTpauieto MCO.

BB 6i0/10riYHO aKTMBHUX NPOXYKTiB KYIbTYpH
MAaHTIiIHUX ITTiOBNUTIB Ha MOP(ONIOTriYHi MOKa3HUKNU
CeY0BOro Mixypa mypiB 3 iHppaBe3ikarTbHOI0 00CTPYKIIi€t0

[no6a B. 10., boupapenko T. I1., Jlerau €. 1.
Incmumym npobnem kpiobionoeii i kpiomeouyunu HAH Yipainu, Xapkis, Yxpaina
e-mail: globa.1978@gmail.com

IH(bpasesikansHa 06¢TpyKUifA (IBO) BUKNMKAE CTillke NepeBaHTAXEHHA YPOLMHAMIKY, WO B KiHLEBOMY MiACYMKY NpU3BOAMTL [0 PO3BUTKY
rinepTpodii ceqosoro mixypa (CM) i ioro ancdyHkuii (Aikawa K. et al., 2012). CboroaHi po3po6nstoTbCs HOBITHI METOAM PereHepaTUBHOI MeANLIMHY
Ans NiKyBaHHs HE3BOPOTHUX YLLKOMKEHb HUXHIX ceqoBux waxis (Imamura T. et al., 2013). HeipotpodiyHi haktopu, fki BUPO6ASIOTL NOXiAHI i,
MOXYTb CPUATY NpoLiecam AnchepeHLit0BaHHA HENPOHIB, BUXXMBAHHS | NOLIMPEHHS aKCOHIB HepPBOBMX KNiTWH (Hansebout C. et al., 2012).

MeToto npefcTaBneHoi po6oTyh 6yNo BUBHEHHS MOPAONOriYHMX NOKa3HMKiB CM wwypis 3 IBO nicns BBeAEHHS KOHAMLIOHOBAHOIO CepefoBuLLa,
OTPUMAHOrO Bif HATUBHOI Ta KPIOKOHCEPBOBAHOI KYNLTYP MaHTINHWX rniouuTis (MI) i 6a30B0ro cepefoBuLLA KYNbTUBYBAHHS.

Kynbtypy MI™ oTpumyBanu 3 criHanbHUX raHrmiiB HeOHaTalbHUX NOPOCAT. KNiTuHN BuciBanyu B KOHUEHTpawji 5¢10% kniTuH/Mn Ha Yawwku MeTpi
(Orange Scientific, benbris) i kynstueysanu npotarom 20 gié npu 37 °C, 5 % CO,. YacTury kynbtypu MI KpiokoHcepsysanu 3 goaasanHam 10 % AMCO
3i LWBKMAKICTIO oxonomkeHHs 1 °C 3a xaunuHy Ao -40 °C 3 noganbLUNM 3aHYPeHHAM B piaKuii a3oT. Micns Bigirpisy i BiaMuBaHHs Big LMCO KniTuHM
KynbTUBYBanM MO BULLIEONUCAHIA MeToanui. basose cepemosuile KynbTuByBaHHA mMicTuno o-MEM, 10 % ®TC (BioSera, ®paHuis) i aHTUBIOTUKN.
Cepepnosuie Big 15-20 Ai6 KynbTMBYBaHHS 36Upau B CTepUibHI Npo6ipku i aniksotysanu no 0,2 mn. IBO mogentoBanu Ha 6innx 6e3nopoaHuX
Lypax — camuusax (6 mic.) niraTypHum metogom. ficns 3HATTA niratypu 4Yepes3 1,5 Mic. TBapuHaM BHYTPILLHbO0YePEBMHHO BBOAUAM NO 0,2 MA
6i0N0ri4HO aKTUBHUX PEYOBUH HA NPoTA3i 10 AHiB. 0TiM TBApPMH BUBOAWNN 3 eKCepuMeHTY. Mpu MOpd OMETPMYHOMY aHaniay OLiHIOBaNK TOBLLWHY
NepexiaHoro eniTenito, TOBLLUMHY M'A30BOr0 LUApy, 3arafbHy TOBLUWMHY CTiHKM CM, iHAEKC CniBBigHOLLEHHS M'A30BUIA LUAP/CTIHKA HA FiCTONOrYHNX
npenaparax. EkcnepumeHTanbHi rpynu: 1 — BBefieHHs 6a30BOro CepefioBuMLLA KyNbTUBYBAHHSA, 2 — BBEJEHHS KOHAMLIOHOBAHOIO CepefjoBuLLA Bif
HaTuBHUX M, 3 — BBEIeHHA KOHAMLIOHOBAHOMO CepefoBuLLa Bif KpiokoHcepBoBaHuX MI, 4 — 63 NikyBaHHS, 5 — iHTaKTHWIA KOHTPOSTb.

B 1-i4, 2-i1, 3-i rpynax BUMiprOBaHHS nepexigHoro enitenito CM nokasanu rnoro 36inbLueHHs Ha 41,3 %, 94 % 1a 48,6 % BianoBigHO, B NOPIBHSAHHI
3 iHTaKTHUM KOHTpONeM i 4-to rpynoto. Mpu MopcdhomeTpii ToBLMHA M’A30B0r0 Lwapy CM 36inbwmnaca y Beix rpynax Ha 65,8 %, 61,2 %, 52,8 %
i 83,2 % BILNOBIAHO, B NOPIBHSAHHI 3 KOHTPO/LHOK rpynoto. Llikaso, Lo B 2-1 i 3-i rpynax cnocTepiranocs Haitbinbw HabnmxXeHi 3Ha4eHHs Lboro
MOKa3HWKa Y BiJHOLLIEHHI JO KOHTPOSIO.

Pe3ynbratin ekcriepuMeHTy BUSBUNU, L0 6i0N10rHHO aKTUBHI NPOAYKTM KYNbTYPU MAHTIAHWX riOLMTIB 3AATHI YUHWTM BNIMB HA MOPPOMETPUYHI
NOKa3HUKK, 0COBNNBO HA Nposidhepavlito NepexifHOro eniTenito Ta BUPXEHICTb rinepTpodii ce4oBOro Mixypa Ha Thi iHppasesikanbHOi 06CTPYKLUji.

Oco6mMBOCTi CTPYKTYpHO-(PYHKI[IOHATBHOT OpraHi3amii
CTOBﬁypOBI/IX PAaKOBUX K/IITUH 3a/1€KHO B1]I TOKaI13aIll
1 pO3MI1pIB NYXIVHN

Boupaposuy M. O., Yenom6utbko O. B., Ocrankosa JI. B, Tonbiies A. M.

Tncmumym npobnem xpio6ionoeii i kpiomeouyunu HAH Yipainu, Xapkis, Yxpaina

e-mail: cryopato@gmail.com

P03BNTOK i MeTacTa3yBaHHs paky MOSIOYHOI 3a103u (PM3) 3HaYHO MipOK 3aneXuTb Bif PiBHA CTPYKTYPHO-(PYHKLIOHANbHOI OpraHisauii

CTOBOYpPOBWX pakosmx KniTuH (CPK). Bifomo, o HaiibinbL KaHueporeHHumu B po3sutky PM3 e CPK CD44". B rpyny nporeHiTopHux, ane 6inbLue

AndepeHuinoBaHux, Bxoasate CD44+24- i CD133*-knituHu. BusHayeHHs BmicTy CPK B MonouHin 3anosi (M3) i nyxnuHi Mae Baxnuee TeOpeTuyHe
i NPAKTUYHE 3HAYEHHS.
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META POBOTH — B13Ha41Th 0COBNNBOCTI CTPYKTYPHO-(DYHKLiOHANbHOI opranisauii CPK B M3 i nyxauHi.

MATEPIANIN TA METO[IW. ExcnepumeHTH NpoBeAeHi Ha MuLax-camkax niHii G3H i CBA 13 - micayHoro Biky, macoto 18-20 r. TeapuHu 6ynu
po3nopineni Ha rpynu: 1. CBA (koHTponb); 2. C3H 6e3 nyxnuxu; 3. C3H 3 nyxnuHoto (1-1,5 cm?); 4. C3H 3 nyxnunHoto (3-4 cm?). Kinbkicte CD44",
CD44+24- i CD133* kniTuH BuU3Ha4anu B M3 Ta B NyXnuHi METOLOM NpOTOYHOI uuTodnyopumetpii (FACSCalibur, CLLUA) 3 BUKOPUCTAHHAM MOHO-
KnoHanbHux aHTutin (BD Pharmingen, CLUA).

PE3YNIbTATU TA IX O6FOBOPEHHS. B M3 muLueii rpynu 2 6e3 kniHiYHux 03Hak PM3 36inbluyBanacs KinbKictb knituk CD44+24- (8 2 pasu)
i CD133* (B 3 pa3u), a Takox cnocTepiranacs ekcnaHcisa CD44" kniTuH. MosBa NyxNuWHK y MULLE rpynu 3 CynpoBOKYBanacs nifBULIEHHAM
KinbkocTi CD44+24- kniTUH i 3HaYyLWMUM 3HKEHHM BMicTy CD133* kniTuH B M3. TMpu ubomy KoHueHTpalis CD44" knituH B M3 3anuwwanacs Ha
piBHI rpynu 2. 36inbLueHHs KinbkocTi CD133* kniTuH B M3 MuLweit rpynn 2 1a 3HKeHHs B M3 i nyxnuHi y TBapuH rpynu 3 ¢Big4aTh Npo HEO4HO-
3HAYHMIA BNAMB L€l cybnonynsauii Ha po3BMToOK nyxnuHu. Mpu gocnigpxeHHi Bmicty CPK 'y TBapuH rpynu 4 6yno nokasaHo, L0 BiJHOCHA KiNbKiCTb
KnituH CD44+24- 8 M3 3HMXyBanacs B MOPIBHAHHI 3 rPynoto 3, a 3 rPynoK 2 3Ha4YLUNX PO3XOMKEHb He BUABMEHO. Y TOM Xe 4ac KinbKicTb
CD133* -kniTuH 3anuwanacs Ha piBHi 3Ha4eHb rpynu 3, a BMicT CD44" kniTuH 6yB BipOrifHO HIDKYe, HiX B rpynax 2 i 3. B nyxnuHi muwweii rpyn 3
i 4 BiA3HAY€HO BIPOTifHO HUXYMIA BMICT KNITUH 3 peHoTunom CD44+24-, CD133+, Hixx B M3. Mpu LboMy BiporigHoi kopenauii Mixx po3mipom nyx-
NINHW | BMICTOM KNiTWH 3 LM CDEHOTUMOM He BUSIBNEHO. BiAHOCHA KinbKicTb Hai6inblu KaHueporeHHux CD44M-kniTuH y nyxnuHi 36inbLuyBanacs
no Mipi i pocTy i 6yna 8 3 pasu BULLOKO Y MULLER rpyni 4 NopiBHAHO 3 rpynoto 3. Lie Moxe 6yTu NOB’A3aH0 3i 36ifIbLUEHHAM BMICTY iHAYKOBAHOMO
rinokcieto draktopa (HIF-1) B TkaHWHax.

BUCHOBKW. BcTaHoBNEHO hakT KifibKiCHOT i IKiCHOT ekcnancii CPK 3anexHo Big Micus nokanisauii i po3mipy nyxnuHu.

Excnipecia HelipanbHUX MapKepiB y KyIbTypi KIITUH,
OTPUMAHOI 31 CIIHAIbHUX TAaHI/IiIB HEOHATA/TbHUX CBMHEN

Ani C. T, Boxok I A.
Incmumym npobnem kpiobionoeii i kpiomeouyunu HAH Ykpainu, Xapkis, Yikpaina
e-mail: bozhokgaru@gmail.com

Ha TenepiLuHin Yac y MeAnKo-6i0NorivHmX AOCNIMKEHHAX COPMYBABCA 3annT HA BUKOPUCTAHHA B EKCMIEPUMEHTAX TaK 3BAHWX TPAHCAALIAHUX
MOJeNel Ha Benukux TBapuHax (translational large animal model) 3a4ns MakcUManbHOrO HaBNKEHHA 40 i3ioNOriYHNX XapakTepucTuK NIOLUHN.
Y UbOMY BIfHOLLEHHI CBMHS PO3IMAMAETbCA AK OAWH 3 MPUAATHWX BMAIB MOAENbHUX TBApUH. KynbTypu KniTUH 3i cniHanbHux ravrniis (CI)
€ NepCneKTUBHAM MKEPeoM HeMpanbHUX KNITUH-NoXigHWX HepeoBoro rpebens (Li et al., 2007; Tongtako et al., 2017). OgHak foci He 6yno 3po6neHo
CNpo6yu OTPUMAHHS Ta BUBYEHHS OCHOBHWUX (PEHOTMMOBUX XapaKTEPUCTUK KNITWHHUX KYNbTyp, oTpUMaHux 3i CI' ceuHel. MeTta ROCRifmKeHHa —
BUBYMTIN EKCMPECi0 HEMPAIIbHUX MAPKEPIB Y KYNbTYPi KNiTUH, OTPUMAHOI 3i CMiHANbHWX FaHrmiiB HeOHaTaNIbHUX CBUHE.

B ekcnepumenTax sukopuctoyBanu Gl nopocat Biky PO-P1. CycneHsito KniTWH 0TpuMyBanu (hepMeHTaTUBHUM METOA0M. KniTuHu BuUciBanu
B KOHLeHTpauii 0,5+10* kniTuH/mMn i KynbTUBYBaNN B YaluKax MeTpi 3 nosepxHeto, 06po6eHoi noni-D-nisuHom, npu 37 °C B atmocchepi 3 5 % CO,
y XusunsHomy cepefosuili a-MEM 3 fopasaHHam 2 % HeiipoMakc 1a aHTu6ioTukie. Ha 8-my fo6y KynbTUBYBaHHS CMOCTEpIranioch YTBOPEHHA
MYNBTUKNITUHHUX CCHepOifiB, sIKi Nepecisany Ta NPOJOBXYBaNu KynsTuBysartu y cepefosuLli a-MEM 3 10 % cbeTanbHoi Tensyoi cuposatku. licns
OTPUMaHHs KOH(PAYEHTHOrO MOHOLLAPY 3pa3Ku KyNbTyp (hikcyBani Ta 3a6apetoBany 3a NPOTOKONOM HENpPAMOro iIMMYHO(NYOPECLEHTHOTO MiYeHHS
3 nepLUNMK aHTUTINamMK Ao rnyTamid-cuHTeTasn (I'C), S-100 ta a-lll-Ty6yniny (Ty6B3), a TakoX BiANOBIZHUMM APYrUMU AHTUTINIAMM, KOH'OrOBAHUMN
3 (hnyopecLeHTHO MiTkoto. MikpodhoTo3iiomKy 3AilCHIOBan 3a A0NOMOroto dhnyopecLeHTHoro mikpockony Carl Zeiss Axio Observer Z1. Ananis
306p2KeHb NPOBOAMIN 3 BUKOPUCTaHHAM nporpamu Axio Vision Rel. 4.8.

BcTaHoBnEHO, WO B KYNLTYPI KNiTUH, 0TPUMAaHOI 3i CI HeOHaTanbHUX CBUHEN, COCTEePIraeThCs BUCOKA EKCNPECisi 0AHOI0 3 0CHOBHUX CReLUMiHHMX
MapKepiB catenitHux rmianbHux KnituH (CIK) — rnytamiH-cuHTeTasn. Mo3utueHe MiveHHS aHTuTinamm go FC 6yno sigmiveHo y 6inbl HiX 95 %
KNiTWH, AKi Manu mopdponorivxi 03Haku CIK: manuii po3mip, BepeTeHoNnogi6Hy hopMy KNITUHW, HE3HAYHWIA LWAP LMTONNA3MK, LWifbHE iHTEHCUBHO
6a30inbHe AP0 Ta ABa KOPOTKMX BiAPOCTKN. Hamu He 6yno BUABAEHO CneLndivHOro 3abapBneHHs XXOAHNX KNITUH 3 aHTuTinamn oo S-100. OgHak
LlikaBo, L0 Y NeBHOI YaCTUHW KNiTUH cnocTepiranacs ekcnpecia Ty6B3, npu LboMy NO3UTUBHO 3a6apBIIHOBANNCA KNITUHM IHLLIOTO MOPAI0SOriYHOro
TUNY: BENNKI PO3NNACTaHi MyNbTUNONAPHI KNITUHW 3 BENUKUM 4POM 0BaJIbHOI (DOPMU.

MopiBHIOKOYM BNACHI pe3ynbTaTi 3 JaHUMW, iKi 6y 0TpUMaHi Y KynbTypi Knitue 3i CI Muweit (Tongtako et al., 2017), MoxHa Bia3HayuTH, Lo
KNiTnHn CI HeoHaTanbHWUX CBMHEIA, SK | MuLwen, ekcnpecytoTb I'C. OgHak, Ha BigMiHy Bif KynbTypu 3i CI' Muwien, B KynbTypi KNiTH 3i CI CBUHER
cnoctepiraetbes ekcnpecis Ty6B3. Mpu uboMy MOPAONOriYyHO TUN KNITUH, SKWIA NO3UTUBHO pearye 3 aHTuTinamu Ao Ty6B3, He Hanexutb o
HEeNpoHiB. Lle MoXe 6YTU 03HAKOK NPUCYTHOCTI Y KyNbTypi KNiTUH 3i CI CBMHE NpOreHiTOpHUX KNITUH-NOXIAHUX HEPBOBOIO rpebeHs, fiKi 3a NeBHUX
yMOB ucpepeHLitoBaHHs 30i6Hi ekcnpecysaty Ty6B3 (Li et al., 2007).

82 KniturHa Ta opranta TpancnnaxTonoria | Tom 7, Ne 1, tpasets 2019



www.transplantology.org

BB TpancnraHTanii KIiTMH KOPJOBOI KPOBi Ha pO3BUTOK
IIOCTiHCYIbTHMX NPOLECIB Y TOIOBHOMY MO3KY INYPiB

Jle6ennuens B. B."?, Octanxos M. B.!, Jle6eguuens [I. B.>*, [ly6pasa T. I!
"Thcmumym npobnem kpiobionoeii i kpiomeounyunu HAH Yipainu;
2Xapxiscokuil HayionanvHuil yHisepcumem im B.H. Kapa3sina;
*Llenmpanvna kniniuna nikapua Yxpsanisnuyi, Xapxkie, Yxpaina

e-mail: cryopato@gmail.com

KniTuHHa Tepanis i3 3actocyBaHHAM KopLoBoi KpoBi (KK) BBaXKA€ETbCA NEPCreKTUBHUM MiOX0LOM [N KOpPeKLji Hacnigkis psay natonorin, y Tomy
yucni i iuemMiqHoOMYy iHCynbTi. JTiKyBaHHS iLlemiYHOro iHcynbTy npenapatamm KK NpuHLMNOBO BifPiSHAETLCA Bif TPAAMUIAHOT MeANKAMEHTO3HOT
Tepanii, Ans Koi XapakTepHi CUMNTOMATUYHWIA NiAXi4 | KOPOTKOYACHICTb BNAMBY. B TOi Yac sk 3acTocyBaHHs KK B Tepanii iHCynbTy, y BUNaaKy
YCNILUHOT iHTerpawii B TKAHUHY peuunieHTa, MoXKe po6uTN NO3UTUBHWIA eqoeKT NpOTAroM TPUBAIOro Yacy. TOMY BUKOPUCTaHHA KOPAOBOI KPOBI
K TeparneBTUYHOr0 areHTa npu ilemMiyHOMY iHCYNbTi 1a€ Hafito HA BiHOBNEHHS CTPYKTYPU i (DYHKLii FONOBHOr0 MO3KY, BTPA4Y€HNX B Pe3ynbrari
PO3BMTKY NaToONOri4HOr0 NpoLecy.

META QOCJIIKEHHSA — ouiHuTi MOPONOriyHi 3MiHU B FONIOBHOMY MO3KY, MOTOPHI I KOTHITUBHI HaBUYKK Y LLYPIB NPW iLLEMIYHOMY iHCYNbT
Ha TNi NikyBaHHs KpiokoHcepBoBaHowo (KKKJT) a6o nioinisoBaHoto KOpLoBO KpoB'to noguuu (nKKJ).

MATEPIAJIA TA METOLW. EKcriepuMeHTU NPOBOAWAN Ha Lypax-camusx ninii Bictap 6 mic. Biky, macoto 210-250 r. MogentoBanu iuemivyHuii
iHCYNbT OKITI03i€t0 cepeaHbOi Mo3koBoi apTepii (CMAQ). Hepes 6 roamH nicns CMAO wiypam 0fHOPa30Bo BHYTPiLIHLOOYepeBUHHO BBOANAN KKKJT
a60 nKKJ1 no 0,5 mn B £03i 5+10° kniTuH. Liepe6ponianH po3unHanm y gi3ionoriyHoMy po34uHi i BBOAWUAN BHYTPiLWHb004epeBnHHO no 0,1 mn/100 r
macu TBapuHu. FiCToNOorivHi Npenapary MO3Ky roTyBanm 3a CTaHLAPTHOK METOLUKO, CepiitHi 3pi3n 5-7 MKM (hapbyBanu reMaToKCuiiH-e03UHOM
i ntokconom. MophomeTpito BUKOHYBanW nicns Mikpockonii i CTBOPEHHs L poBOro 306paxKeHHs 3a JONOMOrol mMikpockona Zeiss Primo Star,
x100, 400, 900. HeBposoriYHMiA CTaTYC OLiHIOBANM N0 NOBOKEHHIO TBAPUH Y TECTAX «BiAKPUTE MOJE» i «XPeCcTOnomi6HWIA NabipuHT».

PE3YNbTATU TAIX OBFOBOPEHHS. Ha mopeni iLuemiyHoro iHcynbTy y Lypis 6yn0 nokasaHo, wwo eeferHs nKKJ1, Takox sk i kKKKI1, npuckoptoe
NNVH peakLii acenTUYHOro 3anasneHHs, CNPUsAe BUKMBAHHIO HENPOHIB Y 30Hi iLLEeMiYHOT NIBTIHI, NONINLLEHHIO BACKyNspu3aLii iLuleMi30BaHOi 30HN
306ePeXEeHHI0 LiNiCHOCTI CyAMHHOIO cnneTiHHA. Tepanis ilemivHoro iHcynbty BBegeHHAM NKKJT a6o kKKKJT fo3Bonse 36epertu BiporigHo GinbLuy
KiNbKiCTb XXUTTE3ATHUX HEAPOHIB Y HEPBOBIM TKAHWHI, PUNEriow 6e3nocepeaHb0 0 30HN TPABMATUYHOI NiBTiHI, a TAKOXX CNPUAE BifbLL LBUAKOMY
/1 NOBHOMY BifJHOB/IEHHKO MOTOPHUX i KOTHITUBHUX HABUYOK Y LLYPIB 3 iLUEMIYHUM iHCYNLTOM B NOPIBHAHHI i3 3aCTOCYBAHHAM Liepe6bponisnHy.

BWUCHOBOK. Pe3ynbtaTv eKcnepuMeHTanbHOro AocnimxkeHHs 3actocyBaHHs NKKJ1, Takox K i KKKJIT, MoXyTb 6yTW BUKOPUCTaHI ANl pO3p0o6Ku
HOBMX TePaneBTUYHMX NiAXOAIB, 32CHOBAHWX HA NPUHLMNAX KNITUHHOI Tepanii, Ans NikyBaHHA NaLieHTIB 3 iLUeMIYHUM iHCYNbTOM.

AponTuBHE 3aCTOCYBAaHHA TONEPOT€HHUX JEHAPUTHNUX
K/IIITHH — a/IbTEPHATUBHMI TepaneBTUYHMI IiAXi]
0 TIKYBaHH: PeBMATOIHOIO apTPUTY

Tombues A. M., y6pasa T. I, IMnonsceka K. €., Babenko H. M., Taescpka 10. O., Bonnaposud M. O.
Incmumym npo6nem kpiobionoeii i kpiomeouyunu Hayionanvroi axademii nayx Yxpainu, Xapxis, Ykpaina
e-mail: yampi@ukr.net

[Mpo6nemanikyBaHHsA ayToiMyHHUX 3axBOPLOBaHb (Al3), 30kpema pesmartoigHoro apTputy (PA), € 0Hi€H0 3 HaMGiNbLL aKTyanbHUX Y 6i0MeANLMHI
BMNPOJOBX 6aratb0X POKiB. BaKn1BOK CKNafoBoto natoreHedy PA e amcperynauis oyHKUii iIMyHHOT CUCTEMI 3 NOPYLIEHHAM TONEPAHTHOCTI A0
BJTACHWX AHTUEHIB | PO3BUTKOM ayTOIMYHHUX peakLiil. Bizomo, Lo 3Ha4y1Mma posib Y NPUTHIYeHHI ayTOIMYHHOI BiANOBIL4I HANEXNTb PErynsaTOPHUM
T-kniTuHam (Treg), BMICT i (DYHKLiA AKUX 3HUXKeHA npu PA. llepcreKTUBHUM METOAOM KOPEKLi Takux NopyLUeHb € iHAYKLis aHTUreH-cneundivHoi
TONEPAHTHOCTI, Y (DOPMYBAHHI SKOi BaXK/IMBE MiCLie 3aiMAIOTb TONEPOreHHi AeHAPUTHI KNiTuHK (TonJK).

Mertoto gocnipxeHHs 6yno BuB4NTY BNAKUB TONLK Ha CTaH T-perynaTopHOi NaHKW iMYHITETY Y MULLEA 3 a4’ tOBAHTHUM apTPUTOM Ha Pi3HMX
eTanax foro po3BuTky.

ExcnepumenTy BUKOHYBanu Ha MuLuax ninii CBA/H macoro 20-24 r. ToneporeHHi K oTpumysanu 3 MOHOHYKeapHux kKnituH (MHK) kicTkoBoro
MO3KY Npu KynbTuBYBaHHi y cepegoBuiyi RPMI-1640 3 10 % em6pioHanbHOW Tensdow cuposatkot, TM-KCO, 1J1-4 Ta gekcameTasoHOM.
An'toBaHTHWIA apTpuT (AA) iHLYKYBanM y MuLwen Cy6nnaHTapHnM BBeLEHHAM NOBHOrO af’toBaHTa ®OpeiHaa. OuiHKY iHTEHCMBHOCTI 3ananbHOro
npouecy 3AiACHI0BaNN No ANHaMILi HaBpAKY cyrno6a, Lo XapakTepruayeTbes iHAEKCOM apTpuTy. BMiCT cepoMykoia B CMpOBaTLi KPOBi BU3HaYanu
Typ60AMMETPUYHUM MeTOZ0M. KifbKiCTb CianoBmx KUCNOT BU3Ha4anu no metody lecce i OLiHIOBaNM B yMOBHUX OAMHMUAX. AyTonornyni TonJK,
y [,03i 5¢10° KNITUH/MULLY BBOAUAY BHYTPILLUHBOBEHHO Ha 7-Y, 14-y i 21-y 106y po3BuUTKY AA. SIK KOHTpONb TBapUHaM 3 AA BBOAWUNN JeKCAMETA30H
(KRKA, CroseHis) 0,022 mr/muwwy i MHK 54105 knitun/muwwy. Yepes 7 gi6 nicns BBeAeHHs Ton[JK BU3Ha4anu KIiHivHi nokasHWKm Ta BmicT Treg,
AKi ineHTMCDiKyBaNnu y cenesiHkax TBapUH 3a JONOMOrOK MOHOKJIOHANbHUX aHTUMULa4ux antutin: CD4, CD25, FOXP3 (BD, CLUA).

BcTaHoBNeHO, WO piBeHb TepaneBTUYHOT eddeKTMBHOCTI TON[K BM3HA4YaBCA CTPOKOM iX BBefEHHS. Y rocTpuii nepiog PO3BUTKY apTpuTy
(7-a po6a) Tepania K susBunacs HeeekTUBHOW. HanbinbLuni imyHoKopuryo4uin edoekt npossnanu Ton[K, seefeHi Ha 14-y [o6y po3sBuTky
naronorii, Wo Cnpuano NigBuLLEHHIO KinbkocTi Treg-knituH (CD4+*CD25*FOXP3*) i Hopmanizauii KNiHiYHOro CTaTycy TBApUH (MOKA3HWKIB CianoBux
KMCNOT, CePOMYKOIZIB Ta iHAEKCY apTpuTy). [aHuii akT € NifTBepIKEHHAM MOXIIMBOCTI BUKOPUCTaHHA TONJK, 0TpUMaHux ex vivo Ans nikyaHHs AA.
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TepaneBTnuHi epexkT reHeTMYHO MOAU(DIKOBAHNUX
Me3eHXiMalIbHUX CTOBOYPOBMX KTiTHH 3 IIOCUTIEHOIO
eKCIIpeci€ro reHa iHTepinenkiny-10

Tomoposa O.1.% Bouyn O.2, [leps6ina O.%, Pimenko B.% [Toxonenko S.*, Mammanos J1.2, pemin C.2,
®imenko O.2 ynpra M.*, Tounnoscoexumii A, Kopprom B."?

Thcmumym monexynsapHoi 6ionoeii i eenemuxu HAH Yipainu, Kuis, Ykpaina

’BiHHUuybKkuii HauioHanvHui meouunuti ynisepcumem im. M. I ITupozoea, Binnuus, Yipaina

Y «Incmumym eenemuunoi ma pezenepamusroi meouyunu HAMH Yipainu», Kuis, Yxpaina
‘Kuiscvkuti Hayionanvruii yrieepcumem im. Tapaca lllesuenxa, Kuis, Ykpaina

* Biomexcom, Kuis, Yxpaina

e-mail: topp@meta.ua

YacTota 3aXBOPOBaHb i TPABMATUYHUX YLUIKOMKEHb KOMIHHOMO Ccyrno6a 3 nojanbliuM PO3BMTKOM MOr0 AMCAYHKLIT HACTINbKWN Benuka,
LU0 € He TifbKN MeAM4HOI0, a I CcOoLianbHO-eKOHOMI4HOW npo6nemoto. CTBOpeHO 6araTo TEeXHOMOriN K KOHCEPBATMBHOIO, TaK i ONepaTUBHOMO
nikyBaHHs. OHaK KN040Ba Npo6nema — nowyk MeTofy eheKTMBHOMO BiAHOBMEHHS CYyrno60BOro Xpslla — 0CTaTOMHO He BupileHa. B ocTaHHi
POKW NPOBOAATLCS YUCIIEHHI KNiHIYHI BUNPOBYBaHHS Tepanii CToBOYPOBUMM KNiTuHamu. Me3eHximManbHi cToB6ypoBi knituHu (MCK) € 0CHOBHUM
TUNOM KNITUH, SIKi BUKOPUCTOBYIOTHCA NikapaMu B opTonegii. OCKinbKu nokasaHo, L0 3aCTOCYBaHHS CTOBOYPOBUX KNITUH 3HAYHO NMPUCKOPHOE
MpOoLeC BiAHOBNEHHS | MOMITHO 3MEHLLYE 3ananeHHs, MeTor po60oTu 6yno nocunuTY NpoTM3ananbHy TepanesTuyHy firo MCK nonHn 3a paxyHok
nepeHocy reHa NpoTu3ananbHoro iHTepnenikidy-10.

MCK Buainanu 3 nynoBuH ntognHn Metoaom ekcnnaHTis. FACS-aHania ekcnpecii noBepxHesux mapkepis MCK 3 BUKOPUCTAHHAM MOHOKNIO-
HanbHUX aHTuUTin npot CD105, CD90, CD73 BukoHaHo Ha copTepi BD FACSAria i3 3acTocyBaHHAM nporpamHoro 3a6esneyeHHs BD FACSDiva.
Knitunm 2-ro nacaxy TpaHcaikysanu komnnekcamu [JHK nnasmigHoro Bektopa Ta pearexta TurboFect. CTBopeHa nnasmifia MicTuTb GilCTpOHHY
eKCNPeCiliHy KaceTy, WO PerynioeTbCs KOHCTUTYTUBHUM NPOMOTOPOM i 3a6e3nevye OLHOYACHY eKCnpecito LinboBoro (IL-10) Ta MapkepHOro
(eGFP) reHiB. Moka3saHo, Lo Yepe3 48 rof nicns TpaHceKLUii piBeHb CUHTE3Y TPAHCrEHHOr0 LMTOKIHY Ha ABA MOPALKW NepeBULLYE BUXILHUNA
piBEHb CMHTE3Y BNIACHOIO iHTepeiiKiHy-10.

LLlypam 3 MexaHi4HUM ypaXeHHAM CYrno60BOr0 xpsija NpOBEAEHO BHYTPIiWHbOCYrNo60Bi iH’eKuii 1+10° HaTuBHUX MCK Ta reHeTuy-
HO mogudikosaHux MCK/IL-10. TicTonoriyHuin aHania NOLKOMKEHUX TKAHWH MIiCNS TPaHCMNaHTauii KNiTUH NoKa3as, WO YTBOPEHHS 3pianx
XOHAPOLMTIB, BUPKEHUA €HAO0CTANbHWIA | MepMoCTaibHUA XOHAPOreHes3, YTBOPEHHS 3pPinoi eHA0CTanbHOI i NepuocTanbHOi XpALLOBOI TKAHU-
HU Y WypiB, ki otpumanu MCK 3 nocuneHnM CUHTE30M aHTU3ananbHOro iHTepnenkiHy-10 moguHu, BibyBaeThCs B GiNlbll KOPOTKWIA TEPMIH.
B 060X ekcnepuMeHTaNIbHIUX rpynax Ha BiAAMIHY Bifj KOHTPOMbHUX TBAPUH, AKUM He TpancnnauTysanu MCK, He BigMiqanoch HagMipHOI Npoaykuii
0CUIKYO40ro MaTpuKcy, He crocTepiranach akTMBalis OCTEOKNACTIB Lie A0 Noyvatky (hOpMyBaHHA MOBHOLIHHOI KICTKOBOI TKaHWHK i 6ynu
BiZICYTHi AMCTPOWIYHI 3MiHM XOHAPOLMTIB | XOHAPO6GNACTIB.

KpiokoHcepBoBaHi KIiTuHU QeTanbHOI MeUiHKI
B 1IKyBaHHI €eKCIIEPUMEHTATbHOI0 aTOIIIYHOTO JePMAaTUTY

Jleonosa JI. A., OctankoB M. B., bougaposny M. O., IMnonbcpka €. €., Octankosa JI. B.
Incmumym npobnem kpio6ionoeii i kpiomeouyunu HAH Yipainu, Xapxis, Yxpaina
e-mail: cryopato@gmail.com

Cepeq LWKipHMX 3aXBOPIOBaHb atoniyHmid aepmartut (Al) 3aiimae 0cob6nuBe Micue Ceped anepriyHMX 3axBOPIOBaHb Yepe3 Hes'siCOBaHMM
eTiONaToreHes, XpoHiqHuiA nepebir i NoB’A3aHi i3 UM TepaneBTUYHI npobnemun. CTyniHb BaXXKOCTI Nepebiry Ta nopyLLeHHS NOKA3HUKIB iIMyHHOTO
crarycy (IC) y naujieHTiB € OCHOBOIO Ang po3pobku meToAiB Tepanii AL Perynsuis iMyHHUX MeXaHi3miB, L0 Nexatb B OCHOBI po3BuUTKy Afl,
BiIKPMBAE HOBI MOXX/IMBOCTi B PO3POOLI NATOreHeTUYHUX METOLIB Tepanii LLbOro 3aXBOPHOBAHHS.

META POBOTW — ouiHuTK BNANB KPIOKOHCEPBOBAHUX KNITUH peTaibHOi neYiHku (KK®I) Ha NOKa3HUKKU KNITUHHOT Ta ryMOPaNibHOI NaHOoK
iMyHiTeTY Y Lypis 3 A

MATEPIAJIA TA METOJWN. bynu o6¢TexeHi wypw ninii Bictap y Bili 6 micauis macoto 180-200 r. [HiuitoBanu ALl HAaHECEHHAM Ha LKipy CINHKA
(3x3 cm?) 5 % CnMPTOBO-aLETOHOBOMO PO34MHY AiHITpOXNopbeH3ony npotarom 21 go6u. Kpiokoxcepsysanu KOI 3a metogom lonbuesa A. M.
i cniaBT. (1992 p.). LLlypn 6ynu po3nogaineHi Ha rpynu: 1. 3aopoBi (koHTpons); 2. AL; 3. ALl + npeanizonoH; 4. ALl + KK®M no 0,5 mn, 5¢108 kniTuH.
IMyHOROriYHe 0BCTEXEHHS BKMIOYAN0 OLHKY MOKa3HWKIB KOHLeHTpauii cyénonynauii nimcouutis (CD3, CD4 , CD8, CD16, CD19) B 6ionTaTax
LUKipU METOLOM NPOTOYHOI UMTONIOOpUMETPIl. B cupoBaTLi KpoBi ouiHIOBaNN NoKa3HMKN: iMmyHorno6yninis (IgA, IgE, IgG); unTokiHoBOrO cTaTy-
cy — iHtepnenkinis (1J1-2, I11-4, 111-6, 1J1-10), IOH-y meTogoM imyHoepMeHTHOr0 aHaniay, Ta LIK — cnekTpodhoTOMETPUYHUM METOAO0M.

PE3YNIbTATU AOCNIIDKEHHA. AnepriyHa peakuis npu ALl BUHMKAE B OPraHi-miLieHi, WKipi i Mae T- KNITUHHWIA IMYHHUIA MeXaHi3M. Tak, B LLKipi
wypis 3 ALl cnoctepiranacs iHginbrpauis T- nimgouutamu, siki Cekpetysanu nposananbHi uutokidm (111-4, 111-6, 111-10 i I®H-y), Bigbysanocs
YLIKOKEHHSA eniTenito, WO € HAcnigkoM anepriniHoro 3ananeHHs TKaHWHU. 3acTocyBaHHs KKOI 3HMXyBano TKaHWHHY rineppeakTUBHICTb,
Bif6YBaNIOCA NPUTHIYEHHS 03HAK anepriiHOro 3ananeHHs, nepebyaoBu xapakTepy KNiTUHHOI i LMTOKIHOBOI BiaNoBIgi. JTikyBaHHS BBEAEHHAM
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KK®OI cynpoBoKyBanocs 3pOCTaHHAM 3arafibHOi KinbKOCTi T-niMcounTiB, 3MEHLIEHHAM KifbKoCTi T-Xennepis i MigBuLLEHHAM
T-cynpecopis, W0 NpuBeno A0 Hopmanisalii iMHOPerynsTopHOro iHAEKCY, a Tak0X 3HUKeHHs KinbkocTi B-nimdouutie 12 NK Ha 7-y fo6y.
B cupoBartui KpoBi cnocTepiranu 3poctaHHs I/1-2 Ta 3HmxeHHs 111-4, IJ1-6, 11-10 i IOH- y; nigsuweHHs piBHA IgA, Ta 3HWKeHHs IgE, 1gG Ta LK.
Tepanis npeaHi30I0HOM L0 TAaKOr0 eqDeKTy He NpM3BOAMNA.

BUCHOBOK. ExcniepumeHTanbHO [OBEAEHO, LU0 BUKOPUCTAHHS KPIOKOHCEPBOBAHNX KIITUH DeTaNbHOI NeYiHKM NO3UTUBHO BNANBAE HA MO-
Ka3HWUKMW KNITUHHOI Ta r'yMOPanbHOi NaHOK IMYHITETY NpK NiKyBaHHi aTONiYHOrO AepMatuTy.

KrniTHHa Tepania eKCriepMMeHTAaIbHOIO FeHiTaTbHOT 0
repiecy KOpfoBOI0 KpPOB 10 THOIUHN

CreunuyH B. I, Ocrankosa JI. B., JIynenxo O. [, I'pumia I. I, Taebcbka 1O. O.
Incmumym npobnem kpiobionozii i kpiomeouyunu HAH Yipainu, Xapkis, Ykpaina
e-mail: cryopato@gmail.com

BcTaHoBneHo, W0 cy4acHa Tepanif reditansHoro repnecy ([T) npunyckae npurHiYeHHs OKPeMWX JTAHOK PenpofmykLii Bipycy npocToro
repneca-1 (BMr-1). BogHoyac po3sutok [T Bnnnsae Ha imyHHy cuctemy (IC) xBoporo. ToMy akTyanbHOK npo6iemoro nikyBaHHA [T € HeobXiHICTb
3aCTOCYBaHHA NPenaparis i3 CUCTEMHO0 IMYHOMOZYIIOY0I0 aKTUBHICTIO.

META POBOTU — ovuiHnTi epeKTUBHICTb iMyHOMOAYMIOKOYOI Tepanii ekcnepumenTanbHoro [T kpiokoHcepsoBaHoto (KKKJT) Ta nioginizosaHoro
(MKKJT) KOpAO0BO KPOB'K0 MIOAMHM.

MATEPIAJ1 TA METOJW. ExcnepumeHTU BUKOHAHI Ha 6-MicayHUX LLypax-camkax MNiii Bictap, macowo 180-200 r. Mogeniosanm [T
BHYTPILLUHbOOYePeBMHHUM BBefeHHAM 1 mn BIM-1 (tutp 1:20 000) npotarom 5 pi6. KpiokoHcepsysanu KKJT 3a metogom Llyuaesoi A. A.
i cnisast. (1998 p.). Miogpinisysanu KKJ1 3a metomom lonbuesa A. M. i cnisast. (2016 p). Perigparysanu nKKJ1 gisionoriyHum pos4uHom (1:1).
Ha 5-y no6y nicns iHaykuii I'T wypam BHyTpilHb004epeBnHHO BBoAUNN KKKJTa6o nKKI1 no 0,5 mn B 03i 5¢108 kniTuH. IH’eKujto aumknosipa (ALB)
B A03i 50 mr/kr nposoamnu 1pas/po6by npotarom 3-x fi6. Mpynu tBapuH: 1. 34opoBi (KoHTponb); 2. IT; 3. IT + ALB; 4. T + kKKJ1; 5. TT + nKK/1,
6. T + KKKIT + ALLB; 7. TT + nKKJT + ALB. BuaHa4anu kinbkicts T-nimcpoumTis (CD3, CD4, CD8, CD16, CD25) imyHO(hyOpeCLeHTHUM METOLOM;
piBeHb umTokiHiB (IJ1-10, PHO-a, IDH-y), koHUeHTpaLilo imyHornobyniHiB IgM, IgA meTonom IDA; Ta KniHiYHMIA aHania KpoBi. ECDEKTUBHICTL
nikysaHHs T ouiHioBanu Ha 7, 14 Ta 21-y fo6y Bif noyatky Tepanii.

PE3YNbTATU TA X O6rOBOPEHHS. Otpumani AaHi ceigyath npo BupakeHuii imyHomopyniowoduii sinue sk nKKI, Tak i kKKJ1 Ha IC wypis
3 IT. MpoBeneHe KoMnneKCHe NiKyBaHHA LypiB rpynu 6 i 7 6inbLUOK MipOK0, HIX rpynu 4 i 5, cnpusno YCyHeHHI OUCNPOnopLii B MOKa3HUKaxX
T-KNITUHHOI NaHKK iMyHiTETY. ToYnHa4M 3 7-i JO6W y TBAPWUH rpynu 6 i 7 cnocTepirany BigHOBMIEHHS IMYHOPErynaATOpHOI PYHKUiT T-KAiTUH
i mpofyKuii NpoTM3ananbHUX LMTOKIHIB; 3HWXeHHIO rinepakTuBauii LK, npogykuii cneundivyHmx imyHorno6ynidis IgM, IgA Ta HeATpoinbHUX
rPaHyIoumTIB. Y LUYpiB rpynin 4 i 5 NOKA3HUKK KNITUHHOI Ta ryMOPasIbHOT AHKM iIMYHITETY BiNOBIAANN 3HAYEHHAM KOHTPOJbHUX TBapWH Ha 14-y f06y.

BUCHOBOK. Po3po6neHo 1 naToreHeTU4HO OOFPYHTOBAHO 3aCTOCYBAHHS KOMMMEKCHOrO MeTody MiKyBaHHS eKCrepuMeHTanbHOro
reHITaNbHOrO repnecy BBeAEHHAM KPiOKOHCEPBOBaHUX ab0 Niodini3oBaHUX KNiTUH KOPOBOT KPOBI 3 aLKNIOBIPOM.
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