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С 89 

Проблеми та досягнення сучасної біотехнології: матеріали ІІ 

міжнародної наук.-практ. інтернет-конф. (20 травня 2022 р., м. Харків). 

– Електрон. дані. – Х. : НФаУ, 2022. – 271 с. – Назва з тит. екрана. 

 

Збірка містить матеріали науково-практичної конференції, 

тематика якої  охоплює такі напрями: фармацевтична та медична 

біотехнологія, перспективні біологічно активні речовини, харчова 

біотехнологія, продукти здорового харчування, екологічна 

біотехнологія, природоохоронні технології, біотехнологія у 

рослинництві, тваринництві та ветеринарії, сучасні біотехнології для 

народного господарства, розробка, виробництво, забезпечення та 

контроль якості  лікарських засобів, мікробіологічні дослідження на 

етапах розробки, виробництва та контролі якості харчових продуктів, 

ветеринарних та лікарських препаратів, організаційно-економічні 

аспекти діяльності біотехнологічних та фармацевтичних підприємств у 

сучасних умовах, маркетингові дослідження у біотехнології та фармації, 

теорія та практика підготовки здобувачів вищої освіти спеціальності 

«Біотехнології та біоінженерія». 

Для широкого кола науковців, магістрантів, аспірантів, 

докторантів, співробітників біотехнологічних та фармацевтичних 

підприємств та фірм, викладачів вищих навчальних закладів наукових і 

практичних працівників фармації та медицини. 

Автори опублікованих матеріалів несуть повну відповідальність за 

підбір, точність наведених фактів, цитат, економіко-статистичних даних, 

власних імен та інших відомостей. Матеріали подаються мовою 

оригіналу. 
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Surfactants synthesized under different cultivation conditions of A. 

calcoaceticus IMB B-7241 on refined glycerol and waste of biodiesel production are 

more effective biofilm destructors and antimicrobial agents compared to the known 

lipopeptides and rhamnolipids formed on glycerol. 

 

Hepatoprotective activity of mesenchymal stem cells exometabolites fractions 

Moskalov V., Melnychenko S. 

Department of molecular biology and biotechnology  

of V.N. Karazin Kharkiv National University, Kharkiv, Ukraine  

mosrus93@gmail.com  

 

Mesenchymal stem cells are a self-maintained population of cells that are 

capable of proliferation and differentiation. These cells are diffusely located in 

various organs and serve for regeneration in case of damage. The biological 

properties of these cells make it possible to use them in medicine to recovery injured 

and worn-out organs. The main sources of mesenchymal stem cells that have 

practical applications are bone marrow, adipose tissue and cord blood [Hu, 2020; 

Eleuteri, 2019]. 

Despite the fact that mesenchymal stem cells do not cause an immune response 

to themselves, and are also very little susceptible to tumor degeneration, there are still 

risks from the use of living cells. These risks, in addition to malignancy, include 

erroneous differentiation, as well as an imbalance in the immune system. These risks 

stimulate attention to the complex of biologically active substances produced by 

mesenchymal stem cells [Gnecchi, 2016]. 

Mesenchymal stem cells produce and secrete a significant amount of 

exometabolites called the secretome. The secretome includes two groups of 

substances – dissolved peptides and microRNA enclosed in lipid vesicles. The role of 

both protein-peptide and microRNA components of the secretome is described in the 

literature. At the same time, the combined effect of various components of 
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exometabolites, as well as fractions separated by mass, has been little studied, but can 

be used in biotechnology in the development of regenerative drugs [Driscoll, 2019]. 

In connection with the above, the study of the biological activity of the mass-

separated fractions of the secretome of mesenchymal stem cells seems to be relevant. 

The aim of the research was to study the hepatoregenerative effect of the three 

fractions and the whole secretome of mesenchymal stem cells of xenogenic origin in 

an in vitro model. 

Materials and methods. Exometabolites of mesenchymal stem cells were 

obtained by the standard method from the bone marrow of a healthy donor dog 

[Colter, 2000]. Using tangential filtration (ultrafiltration), the following secretome 

fractions were obtained: below 10 kDa, 10–30 kDa, over 30 kDa. The whole fraction 

of exometabolites was also studied. The control medium was the growth medium in 

which the cells were not cultivated. The model of the study was an organotypic 

culture of rat liver according to the standard method. The area index was taken into 

account, i.e. the intensity of the formation of the "zone of eviction and growth" by the 

cellular elements of the liver [Khavinson, 2015]. Statistical analysis was carried out 

using the Scheffe method of multiple comparisons or its parametric analogues. 

Research results. The data obtained during the experiment are presented in 

Table 1. It was shown that the addition of both the whole secretome and its diverse 

fractions statistically significantly increased the regenerative potential of the liver 

tissue. In addition, the low molecular weight fraction (below 10 kDa) was more 

effective than the whole secretome. 

Table 1. Area index values for different fractions of exometabolites 

Fraction of 

exometabolites 
Area index (M±m)

1
 

Fraction of 

exometabolites 
Area index (M±m)

 1
 

Control 71,0 ± 5,5 
Below 10 kDa 226,1 ± 14,4

2.3
 

10–30 kDa 189,2 ± 11,3
2
 

Whole fraction 189,8 ± 10,7
2 

Over 30 kDa 161,1 ± 11,6
2
 

Notes: 
1
 – M±m – mean ± CI95; 

2
 – differences are significant in relation to control; 

3
 – differences 

are significant in relation to whole fraction 
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Conclusion. Thus, it has been shown that both the whole secretome and its 

deverse fractions have hepatoregenerative activity. Subsequently, the dose 

dependence of the effect of MSC exometabolites and their low-molecular fraction on 

an organotypic liver culture (in vitro) will be studied, and additional in vitro and in 

vivo researches will be carried out to elucidate the mechanisms of the effects. 

 

Obtaining antibiotic-resistant microorganisms for research use  

(theoretical aspect) 

Moskalov V., Palchyk O., Popova K. 

Natural sciences department of the Municipal Establishment «Kharkiv Humanitarian-Pedagogical 

Academy» of the Kharkiv Regional Council, Kharkiv, Ukraine  

mosrus93@gmail.com 

 

The uncontrolled use of antibiotics in self-medication, treatment of children 

and pets without the supervision of a doctor and veterinarian has led to the emergence 

of a significant number of antibiotic-subsisting and antibiotic-resistant strains of 

microorganisms. It should be noted that strains already exist that can survive on 

media in which antibiotics are the only source of carbon. Nalidixic acid-resistant 

strains were first discovered, then were found extremely drug-resistant strains and 

totally resistant strains [Woappi, 2014]. 

Hospital and veterinary clinics, farm animal manure, waste from 

biotechnological industries, catering establishments, food stores are the environment 

for the emergence of antibiotic-resistant strains. Point mutations are the most 

common mechanism for the emergence of antibiotic resistance. For example, point 

mutations of amino acid 42 in the rpsL genes of Escherichia coli and Salmonella 

typhimurium confer resistance to high concentrations of streptomycin. [Woappi, 

2014; Böttger, 1998]. 

Starter cultures are used in the food industry and in everyday life for the 

production of lactic acid and fermented products. The leading group of 

microorganisms used in starter cultures are lactic acid bacteria. Recent studies show 
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