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Study of the medicinal properties of the plant Plantain (Plantago major)
Abdujalilov A.D., Tursunova S.Z.

Tashkent Pharmaceutical Institute, Tashkent city, Republic of Uzbekistan

solikhzamonova@gmail.com

Relevance. Plantain (Plantago major) is a herbaceous plant that is widespread
in our country. It has been known for its medicinal properties since ancient times. In
folk medicine, plantain is used to treat various diseases, including diseases of the
gastrointestinal tract, respiratory tract, skin and mucous membranes. Plantain is a
perennial herbaceous plant that is found in temperate and subtropical regions around
the world. It is widely used in folk medicine to treat various diseases.

Purpose of study: Study of the medicinal properties of the plant Plantain.

Main part: Plantain leaves contain a large amount of mucus, which has an
enveloping and anti-inflammatory effect. The leaves also contain tannins, flavonoids,
vitamins and minerals.

Medicinal properties of plantain.

Plantain has the following medicinal properties:

« Anti-inflammatory effect. Plantain mucus coats the mucous membranes of the
digestive and respiratory tract, protecting them from irritation and
inflammation.

« Enveloping effect. Plantain mucus envelops the mucous membranes, forming a
protective film that prevents the penetration of bacteria and viruses.

« Astringent action. Psyllium tannins help constrict blood vessels and reduce
inflammation.

. Antiseptic effect. Plantain mucus and flavonoids have antibacterial and
antiviral effects.

« Wound healing effect. Plantain mucilage promotes tissue regeneration and
wound healing. [1]

. Tonic effect. Plantain increases appetite and improves digestion.

Plantain leaves contain the following substances:



Mucus - it has an enveloping, anti-inflammatory and wound-healing effect. [2]

Vitamins: ascorbic acid, B vitamins, vitamin K.

Microelements: potassium, calcium, magnesium, iron, zinc.

Tannins - they have an antiseptic and astringent effect.

Flavonoids - they have an antioxidant effect.

Uses of plantain.

Plantain is used to treat the following diseases: [3]

Conclusions : Plantain is a perennial herb that has a wide range of medicinal
properties. It is used to treat various diseases, including diseases of the
gastrointestinal tract, respiratory tract, skin and mucous membranes.
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Studying storage conditions and expiration dates anti-anginal tablets
Anvarova F.J., Jaloliddinova M.Sh., Yunusova Kh.M.

Tashkent Pharmaceutical Institute, Tashkent, Republic of Uzbekistan

saminal809@mail.ru

The stability (resistance) of medicinal substances and its quality are closely
related. The study of the stability of medicines depending on various factors, the
establishment of shelf life of medicinal substances is one of the most important
problems that specialists in various fields of pharmacy are engaged in solving. Under
the influence of external factors, changes in the physical properties and chemical

composition of medicines can occur, which in turn affects their stability and
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therapeutic effectiveness. One of the main problems of modern pharmaceutical
technology is the development of dosage forms that are easy to use and stable during
storage. The study of the shelf life of dosage forms is one of the main and final stages
in the development of drug technology.

The purpose of the study: based on the above, in further studies, the influence
of different conditions on the stability of antianginal tablets was studied and their
expiration dates were determined.

Materials and methods: the materials of the study were tablets obtained
according to our recommended composition and technology. The experiments were
carried out using the conventional storage method and the "accelerated aging"
method according to the time instructions and-42-2-82 at a temperature of 60C. Of
the physical factors, temperature, light and humidity have the greatest influence on
the stability of drugs. The first stage of the study was the study of physico-chemical,
qualitative and quantitative parameters of the initial tablet samples. At the same time,
qualitative indicators such as appearance, average weight and deviation from average
weight, solubility, disintegration, abrasion, humidity, microbiological purity, and the
guantitative content of the active substance were evaluated. All these indicators were
determined according to the State Budget of the Republic of Uzbekistan. At the next
stage of the experiment, the tablets were packed in the following 4 types of packaging
approved for use in medicine: cans of colorless glass (TU-64-228-84 ) with screw-on
plastic caps and gasket (TU-64-2-250-75 ); orange glass jars (OST 64-2-71-8) with
screw-on plastic lids and gasket (TU 64-2-250-75), contour-free cell-free packaging
made of laminated paper with polyethylene coating according to TU13-7308001-477-
85 , contour-cell packaging made of polyvinyl chloride film of the EP-73 brand and
aluminum lacquered foil (TU 48-21-270-78).

Results and discussion: the stability of medicines largely depends on the
chemical composition and properties of the packaging material. When investigating
the possibility of using a particular packaging material, preliminary physical,
chemical and biological tests are necessary. Particularly high requirements are placed
on packaging materials intended for the storage of medicines. It is important not only
the stability of the packaging material, but also its ability to protect medicines from
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exposure to temperature, light, and ambient humidity. Therefore, after studying the
stability of the packaging material, the stability of samples of medicinal substances or
dosage forms placed in the same package is examined. Based on this, the expiration
dates of medicines in the appropriate packaging are set [1,2]. After the experiment,
the Orthof-S tablet packed in different types of packaging met the requirements for
tablet preparations. For example, the appearance of the tablets did not change during
the entire period of the study, deviations from the average weight were up to 2.78%,
disintegration was from 9 to 12 minutes, abrasion resistance 99.1 - 99.7%, fracture
strength 60-70H, and the quantitative content of the active substance was in the range
of 98.74-102.47%.

Conclusions. Thus, our recommended composition and technology for the
production of antianginal tablets, as well as the types of packaging used, ensure the
stability of tablets for 3 years both in studies using the "accelerated aging" method
and during storage under normal conditions.

Study of the effect of the drug Lagovin on the process of blood coagulation
blood clotting process in in vitro experiments
Arifjanova D.T.

Tashkent Pharmaceutical Institute, Tashkent, Republic of Uzbekistan

dturaeva79@gmail.com

Relevance. Modern medicine has a number of hemostatic drugs of general and
local action. However, their use does not always give the necessary effect. Improving
methods of stopping bleeding, searching for new medicinal hemostatics would make
it possible to reliably and effectively combat bleeding, which is a social and
economic necessity in the conditions of modern shortage of blood components.

The purpose of the study. to determine the ability of Lagovine to stimulate
the blood clotting process in direct contact with it.

Materials and methods. Experiments were carried out on rabbits of the
Chinchilla breed, weighing 3.0 — 3.5 kg. To determine the ability of Lagovine to
stimulate the blood clotting process in direct contact with it, we conducted



experiments to study the hemostatic effect of Lagovine on rabbit blood and plasma
using test tube methods.

Results. In these experiments, we used a solution of the drug Lagovin in 0.1%
0.5% and 1% concentrations. Initially, the effect of Lagovine on blood and plasma
clotting time was investigated in in vitro experiments. The data are presented in Table
1. The table shows that when 0.1 ml of sodium chloride saline solution was added to
1 ml of blood, the blood clotting time was 150+12 seconds. Replacing the saline
solution with 0.1% Lagovine solution leads to a reduction in blood clotting time by
34% - up to 100411 seconds, in 0.5% concentration — by 50% to 7546.0 seconds and
in 1% concentration, the blood clotting time was extended to 165-16 seconds (by
10%). To determine the coagulation time of citrate plasma, 0.2 ml of each Lagovine
solution was added to 0.2 ml of plasma. The study was carried out at a temperature of
37°C. When plasma is added to an equal volume of 0.277% CaCl, solution, a clot
forms in 78.5 seconds. Replacement of calcium chloride with 0.5% and 1% Lagovine
solution resulted in coagulation of citrate plasma in 65016.0seconds and 96+10
seconds, respectively. The addition of 0.1% Lagovine solution did not lead to plasma
coagulation.

During plasma recalcification by Kudryashov (0.1ml of plasma, 0.1ml of phys.
solution and 0.1 ml of 0.277% calcium chloride solution), the formation of a clot
occurs in 110+6.5 seconds. When replacing the saline solution with 0.1% and 0.5%
Lagovine solution, a clot forms in 78+6.5 and 60+ 5.0 seconds. accordingly,

Lagovine at a concentration of 1% forms a floccular clot in 75+ 6.0 seconds.

Table 1. Clotting time of whole blood and plasma when the drug Lagovin is added to it (M+m; n=6)

Medication | Concentrations, Clotting time, sec.
% 1ml of blood 0.1ml of plasma + | 0.2ml of plasma
+0.1ml of the drug 0.1ml of CaCl2 + + 0.2ml of the
0.1ml of the drug drug
Saline 0,9 150+10 110+6,5 It didn 't curl up
solution
CaCl, 0,0277 - - 78+6.6
Logovin 0,1 100+10,0* 7846,5* It didn 't curl up
Logovin 0,5 7515,0* 60+4,0* 65+5,0
Logovin 1,0 165+16,0 7545,0* 9648,0

*P < 0.01 relative to the control




Thus, experiments in test tubes with citrate plasma and whole blood have
shown that the drug Logovin has a pronounced coagulating effect on both blood and
plasma of rabbits.

Used literature.

1. Vypova N.L., Dalimova S.N., Dalimov D.N. et al. The effect of the drug Lagovin
on vascular platelet hemostasis in comparison with Dicinone. Bulletin of UzMU
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Evaluation of the organoleptic characteristics of food bases (croups) fermented
with edible mushroom mycelia
Bakhlukov D.O., Krupodorova T.A.

Institute of Food Biotechnology and Genomics of the National Academy of Sciences of Ukraine,
Kyiv, Ukraine
Bahlukov@gmail.com

The rapidly growing number of vegan populations and vegan diets, rising
awareness and a focus on healthy lifestyles are driving consumer attention to
functional foods. The overall demand for fermented foods is projected to grow year
on year. Macromycetes are a potential source of a variety of valuable biologically
active metabolites, which leads to their high therapeutic potential. Today, fungal
metabolites account for more than half of the newly discovered physiologically active
substances. The availability of products fermented with edible mushroom mycelium
with high organoleptic characteristics will create prerequisites for expanding the
range of mushroom-based products. The introduction of edible macromycetes
mycelium into the diet of consumers due to the intake of biologically active
substances will contribute to the manifestation of a complex positive effect on the
human body. The aim of this study is to evaluate the organoleptic characteristics of
food bases (groups) fermented with different edible mushroom species.

The objects of the study were Flammulina velutipes, Hericium erinaceus,
Pleurotus citrinopileatus, P. djamor, P. eryngii, P. pulmonarius from the IBK
Mushroom Culture Collection of the M.G. Kholodny Institute of Botany of the NAS
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of Ukraine. As a food base for fermentation were chosen croups such as pearl barley,
whole wheat, long-grain steamed rice, split peas, whole corn kernels and their
mixtures. The food bases were purchased from a retailer. The bases were sterilized in
an autoclave at 121 °C for 30 minutes. Under sterile conditions, the bases were
inoculated with fungal cultures previously grown on PDA (Difco). Cultivation was
carried out in a thermostatically controlled room at 27+2 °C for 26 days. The
evaluation of organoleptic parameters was carried out on days 12, 19, and 26 of
fermentation by a tasting panel of 10 people using a touch panel. A dictionary of
descriptors was developed to assess organoleptic characteristics. The intensity of each
descriptor (general appearance, taste, smell, consistency) was noted on a scale from 0
to 10. The radar diagrams of mushrooms with different food bases were analyzed by
descriptive sensory analysis.

According to the results of the experiments, the modes of preparation of food
bases in an industrial cooking boiler KPE-100 (Ukraine) at a temperature of 100+2
°C were selected and the optimal period of their cooking was determined by the
moisture content of the croups: 10-15 minutes for rice and 30-40 minutes for other
tested food bases. According to the indicator of growth and fouling of food bases
with fungi, it was found that all selected fungal cultures can be cultivated on all
studied food croups and their mixtures. The growth rate of mushrooms differed
depending on the food base used. This can be explained by the different content of
nutrients and their availability to the mushroom culture. It is worth noting that the
best mycelial growth in terms of speed and density was observed on the bases that
had unsatisfactory organoleptic characteristics after fermentation. Evaluation of the
organoleptic characteristics of the studied samples revealed that the bases (pearl
barley, corn kernels, split peas) are inappropriate for further study in this work due to
their unsatisfactory organoleptic characteristics: taste (sour, bitter), odor (fishy,
ammonia, earthy, rubbery), as well as the appearance and presence of mushroom
mycelium exudate during fermentation by mushrooms. Whole grain wheat and rice
after fermentation Flammulina velutipes, Pleurotus eryngii, P. ostreatus, P.

pulmonarius received high scores for organoleptic characteristics. These samples had
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the following desirable organoleptic characteristics: taste - sweet, mild, mushroom;
smell - vanilla, fruity, herbal, nutty; consistency - from dense, crumbly to soft,
creamy.

Thus, species-specific features of fungal growth and organoleptic
characteristics of fermented food bases were revealed. All the food bases used were
suitable for cultivation of mycelium of the selected fungal species, but not all of them
had satisfactory organoleptic characteristics. The prospects of fermentation by the
fungi Flammulina velutipes, Pleurotus eryngii, P. ostreatus, P. pulmonarius of only

whole wheat and long grain rice were established.

Immunogen strain of Chlamydophila psittaci for biotechnology of human
biopeptide vaccine production
Bayraktar V.M.

Mechnikov National University, Odesa, Ukraine

virolviro6@gmail.com

Introduction: Genus Chlamydophila, species: Chlamydophila psittaci.

Chlamydia psittaci, is pathogen obligate intocellular, small coccoid gram
negative parasitic bacteria. Could be stained by Romanovski-Giemza: elementar
bodies are purple color agains the background of the blue cytoplasm of the cell.
Reticular bodies staining to blue colour.Staining by Stamp method includes fuxine of
Pfeiffer fuchsine. Elementar bodies staining red, reticular bodies staining blue.
Machiavello method of staining: carbolic basic fuchsine and methylene blue.
Elementar bodies in red colour, reticular bodies staining blue. Main stage of life cycle
of Chlamydophila psittaci are elementar bodyes small 0.2-0.4 micrometer in size,
round or spherical shape. They are infective and insures survival in the extracellular
environment and to infect new, heathy cells. Retucar bodyes a bit larger 0.8-1.5
micrometers in size spheric formations, they grow from elementary bodyes inside
cells. They are devoid of infectivity and undergoing division ensure the reproduction
of Chlamydophila psittaci. Intermediate stage between elementary and reticular



bodies. General protein of external membrane of Chlamydophila psittaci included in
cell walls of reticular and elementar bodyes.

Sunstainable general, total immunity not formed. Only possibly for
formation of local immunity for short time in the place of intracellular parasitic
infection. Chlamydia has group and genus-spescific antigen, lipopolysaccharide
complex (LPS) which is located on the inner membrane of Chlamydophila psittaci,
elementar bodyes. LPS it is thermo-stable endotoxine. Chlamydophila psittaci also
produce thermo-labile exotoxin which able to bocks macrophage degranulation
after phagocytosis therefore phagocytosis can not be completed for the destruction
of Chlamydophila psittaci. Life cycle of Chlamydophila psittaci includes 48-72
hours.

Elementar bodyes of Chlamydophila psittaci which did not appeared in the
host cells are not sensitive to antibiotics. Reticular bodyes appeared into host cells
and actively reproducing are sensitive to antibiotics. Infective beginning for humans
are elementary bodies of Chlamydophila psittaci.

Material and Methods: Strain of Chlamydophila psittaci isolated in 1992 year
from men who working in the bird farm and constantly contacted in ducks.
Chlamydophila psittaci isolated from sampe of conjunctivitis of the eyes and
deposited at Culture Collection USRCB — Ch009.

Cultivation of Chlamydophila psittaci included cultivation in cell culture of
FLECH-13 received for research from Research Institiute of Grippe, St.Peterburg.
Cell culture McCoy received for the research from Culture Collection of Research
Institute Cytology, St.Petersburg.

For cultivation of cell culture used liquid media Eagles!s minimal essential
meduum (MEM) with double amount of aminoacids and witamins. Bovine serum
10% for cell culture cultivation. Glutamine 300 mgs for 500 mls of liquid medium
and gentamicine 10 mgs for 500 mls of liquid media. Before to start of cell
cultivation added for ajusment pH 0,1 N HEPES.

To select of Chlamydophila psittaci strain for a mutation and receiving new

properties such as immunogenity and non tocicity we used ultraviolet light. The
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ultraviolet lamp DRT-240 produced in Lisma, Ukraine. The lamp is discharged,
contain mercury inside, arc, tubular, high pressure lamp. Power — 240 Watt, lamp
length — 180 mms, lamp buld diameter — 19 mms. The ultraviolet lamp irradiated to
growing Chlamydophila psittaci in glass culture lask with volume 25 mls. Irradiation
made from the distance between ultraviolet lamp and glass flask where growing
Chlamydophila psittaci in cell culture for the 20 cms. Irradiation continued during 15
minutes.

Biopeptide N-Formil-L-Methionine, produced by Sigma Chemical Company
(USA) used to increase of immunogenity at Chlamydophila psittaci. Laboratory mice
18 and laboratory rabbits 12 used to check titers of antibodies before and three weeks
after vaccination.

Results and Discussion: Ultra-violet rays able to damage DNA in the big
distance from the place of exposure and leads to mutations. Ultra-violet rays interfere
connections to transport RNA interact with amino acids and interfere with the
synthesis of new molecules. That is why to get new mutations we are using ultra-
violet rays.

Received results after ultra-violet rays confirm us Chlamydophila psittaci loses
infectivity during futher five passages in the cell cultures. It mean that toxicity of
Chlamydophila psittaci strain almost is zero and could be used for vaccine
preparation.

As a Chlamydophila psittaci are not very immunogen we decided to increase
immunogenity adding biopeptide of aminoacid methyonine. For this purpose we
processed Chlamydophila psittaci biomass with biopeptide N-Formil-L-Methionine,
produced by Sigma Chemical Company (USA).

Testing in laboratory mice and laboratory rabbits we received high antigenic
and immunogen effect. Strain not toxic and not reactogenic, harmless culure of
Chlamydophila psittaci received after mutation from radiation of ultra-violet rays.

This is very desirable effect of mutation of strain Chlamydophila psittaci.
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Table 1

Indicator Immunogenity Toxicity Reactogenity
(titer)

Strain withot UV irradiation

Laboratory mice 23+0.14 Toxic Reactogen
Laboratory rabbits 28+0.21 Toxic Reactogen
Strain after UV irradiation

Laboratory mice 52+0.20 Not toxic Not reactogen
Laboratory rabbits 64+0.24 Not toxic Not reactogen

Laboratory mice and rabbits got intacutaneous injections twice with interval
two weeks.

It checked titers of blood before injection of vaccine and three weeks after last
injected of conjugated vaccine. See result in table 1. Results of table confirm that
prepared conjugated vaccine is effective, not toxic, not reactogenic compare with
native strain of Chlamydophila psittaci without ultra-violet rays.

Conjugated vaccine could be for further used for a people which are alredy
infected and suffering with Chlamydiosis. Body needs in this case to be desensitized
to Chlamydial antigen. For this purposes will be great to use conjugated Chlamydial
vaccine in amount which will be able to neutralize Chlamydial infection.

Conclusions: It was isolated strain of Chlamydophila psittaci perspective for
Immunogen vaccine preparation.

To improve properties of strain it irradiated by ultra-violet rays to get necessary
mutations.

To increase immunogenity of strain it was conjugated Chlamydophila psittaci
strain.

Conjugated vaccine checked after vaccination of titres antobodies to laboratory
mice and laboratory rabbits. It confirmed efficiency of conjugated vaccine.

Further research needed to use this vaccine for desenstisation of Chlamydia
antigene during treatment infected body.

Keywords: Desensitization, biopeptide, ultra-violet rays, Chlamydophila
psittaci.
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Production of native plasminogen-derived angiostatins and their perspective
application in the treatment of corneal injury
'Bilous V.L., *Kapustianenko L.G., *Yusova O.1., °Greben N.K_,

’Gavrylyak 1.V., *Tykhomyrov A.O.
Department of Enzyme Chemistry & Biochemistry, Palladin Institute of Biochemistry of NAS of
Ukraine, Kyiv, Ukraine
Department of Ophthalmology, Bogomolets National Medical University, Kyiv, Ukraine

basil.bilous@gmail.com

Cornea is an avascular, optically transparent structure of the eye. Corneal
neovascularization may occur secondary to ischemia and inflammation, caused by
chemical burns, infection, trauma, the extended wearing of contact lenses, and
corneal transplantation. Angioregressive therapy is now used in the treatment of
several ocular diseases, including corneal neovascularization, to prevent vision loss
and blindness. However, current medications for managing corneal
neovascularization are unable to target the molecular mediators of angiogenesis, have
limited clinical efficacy, or exert undesirable effects. Our study was aimed at
producing native angiostatic polypeptides (angiostatins) and testing their efficacy to
inhibit neovascularization in the experimental models of corneal alkali burn in rabbits
and rats. Angiostatins (K1-3 and K5) were produced by limited proteolysis of their
precursor protein, plasminogen, by pancreatic elastase and pepsin followed by
affinity chromatography purification, according to the scheme depicted in Fig. 1.
Isolated angiostatins variants were applied as eye drops in topical treatment of alkali
burned-induced corneal injuries in experimental animals during 14 days. Then, extent
of vascularity regression was assessed according to Efron scale, and levels of marker
proteins related to hypoxia-driven processes, including angiogenesis, were measured
by Western blots.

Morphological examination was shown that topical application of angiostatins
significantly reduced corneal neovascularization induced by alkali burn in the

corneas. Immunochemical analysis of the battery of markers related to various
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patterns of corneal injury processes demonstrated that angiostatins improved

molecular events underlying corneal wound healing.
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Fig. 1. The scheme of angiostatins K1-3 and K5 production by limited proteolysis of plasminogen.

Angiostatin’s application significantly decreased levels of the key marker of
hypoxic events (HIF-1a), which is responsible for expression of various factors
involved in vessel outgrowth, tissue remodeling, and fibrosis (VEGF, MMP-9).
Angiostatins reduced expression of apoptosis and autophagy markers (caspase-3,
beclin-1) and regulator of endoplasmic reticulum stress (chaperone GRP-78/BiP),
which is accompanied by mitochondrial dysfunction and oxidative stress. These
novel data demonstrate the cytoprotective efficacy of angiostatins in the injured
cornea. Both K1-3 and K5 were also effective in accelerating re-epithelization by
enhancing expression of tight junction protein ZO-1. Alkali burn induced
overexpression of GFAP, a marker of satellite glia activation with a toxic impact on
corneal nerves, while angiostatins downregulated GFAP levels thus suggesting
possible indirect neuroprotective activity. Here, we provide preliminary evidence of
the demonstrated efficacy of angiostatins topical application in the prevention of
corneal neovascularization and improving corneal wound healing in animal models.
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Molecular mechanisms of multiple effects of angiostatins in the injured cornea are
required to be thoroughly studied for further translating these results in a clinical

practice.

Analysis of the medication market for vascular dystonia
Bondarieva 1.V., Malyi V.V., Korjit Kh.

Department of Pharmaceutical Management and Marketing of the National University of Pharmacy,
Kharkiv, Ukraine

iryna.bondarieva@gmail.com

Public health remains a critical issue regardless of social, economic, or political
circumstances. Statistics show a low percentage, only 17%, of the population is truly
healthy. The rest experience various chronic conditions or underlying abnormalities
in their body's structure and function. Early intervention during crucial stages of
disease development, along with proper rehabilitation after injuries, is essential.
Autonomic dysfunction syndrome encompasses all forms of autonomic nervous
system regulation problems. The high prevalence of autonomic dysfunction, ranging
from 30% to 80% in the general population, underscores the ongoing importance of
addressing this issue.

The purpose of the work is analysis of the medication market for vascular
dystonia.

In order to assess the consumer benefits of drugs used in the therapy of
vegetative-vascular dystonia, marketing research was conducted on 50 consumers. It
was established that doctors most often prescribe imported drugs (73%) and only
27% — domestic drugs. It was found that 37% of doctors prescribe brands to visitors;
23% — generic drugs and 40% — brand and generic drugs are prescribed with the same
frequency. It was found that for 34% of consumers, the main thing when choosing a
drug for the treatment of SVD is the doctor's recommendation; for 25% — efficiency;
for 22% of consumers — the price of medicine and for 12% — safety and for 7% —
advertising in mass media. It was found the main active substances in the drugs that
consumers use for the treatment of vegetative-vascular dystonia. It was revealed that
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piracetam is used by 28% of consumers, betahistine — 22%, risperidone — 18%,
meldonium — 12%, ethyl methylhydroxypyridine succinate — 8%, phenibut — 3%,
phenobarbital — 3%, hydazepam — 3%, doxylamine — 2%, others — 1%.

Thus, we conducted analysis of the medication market for vascular dystonia.

Prospects for studying the toxicity of various chemicals in cell cultures
Dvinskykh A.V., Khokhlenkova N.V., Dvinskykh N.V.

Department of Biotechnology, National University of Pharmacy, Kharkiv, Ukraine
begunoval203@gmail.com

Cell culture studies are increasingly used in scientific research, practical and
regenerative medicine, and modern biotechnology.

Due to its advantages, such as the ability to determine the effect of a compound
on a particular type of cell or tissue, as well as to neutralize the effects of the nervous,
endocrine and immune systems, the cell culture method is in demand and relevant for
studying the direct effect of exogenous (factors outside the body) agents, including
cellular toxins and drugs, on certain groups of cells.

To study the effect of various substances on the body, cultures that differ in
origin depending on the degree of tissue specialization (cell cultures obtained from
adult animals or embryos), physiological state (normal or tumor tissues), and
organotypic cultures (cultures that reproduce the complex cellular environment of the
tissue from which they originate) can be used.

Studies on cell cultures of different origins, depending on the type of source
tissue, such as cultures of fibroblasts, nerve cells, hepatocytes, kidney cells,
splenocytes, and bone marrow cells, have their own characteristics.

Fibroblasts grow well in culture, and these cells are well isolated from mouse
and rat embryos by enzymatic and explant methods. Fibroblast cell lines are among
the most commonly used cultures for in vitro toxicity testing.

Thus, the use of a fibroblast cell line to study the effects on the animal body of

certain chemicals, the use of which is known in therapeutic practice but requires
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further research to determine the mechanisms of their toxic effects to prevent or
reduce them, is an important area and is modern and relevant. It is also important to
study new synthesized substances that have theoretical potential as medicinal

substances in order to study their effects on animal and human cells.

Prospects for creation of suppositories based on medicinal plant raw materials
for use in proctology
Elkotby Kh., Kryklyva I1.O., Sichkar A.A.

National University of Pharmacy, Kharkov, Ukraine

irinakrikliva@ukr.net

The problem of diagnosing and treating proctological diseases does not lose its
relevance today. In the structure of proctological morbidity, hemorrhoids rank first in
both men and women. This disease not only causes physical suffering, but also affects
the emotional state of patients, causing them various mental disorders. At all stages of
hemorrhoidal disease, drugs are indicated for symptomatic treatment. These are
steroidal and non-steroidal anti-inflammatory drugs, local anesthetics, astringents and
emollients, both in monotherapy and in combination.

Local medications help the patient maintain personal hygiene, relieve itching
and pain. More often in proctology, such forms of drugs as creams and ointments for
the perianal and anal areas, for rectal administration, in the form of oral dosage forms
(drops, capsules, tablets) are used, but the most Rectal suppositories remain rational
and convenient. Today, the creation of products based on components of plant origin
in the form of both single preparations and in combination with synthetic substances
Is becoming increasingly popular. Among the active pharmaceutical ingredients, we
selected dry extracts of Hamamelis virginiana and Chamaenerion angustifolium,
because the aroma has a venotonic, anti-inflammatory, blood-spinal effect. Also, for
the stock of rectal suppositories, we introduced the local anesthetic anesthesin, which

has high anesthetic power and low toxicity.
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Therefore, the combination of dry extracts of witch hazel, John's wort and local
anesthetic - anesthesin in a convenient and rational suppository dosage form will be
able to significantly speed up recovery and improve the quality of life of patients, as
the symptoms will be successfully eliminated, which will contribute to the
satisfaction of basic needs in the treatment of internal and external hemorrhoids,

itching , anal fissures, proctitis and anal eczema.

Study of methods for obtaining dry extract «TRICARDION»
Ergasheva Y0.0., Maksudova F.X.

Tashkent Pharmaceutical Institute, Tashkent, Republic of Uzbekistan

ergashevayoqutkhon07@gmail.com

Abstract. This study examines various methods for obtaining dry extract
«Tricardion» based on medicinal plant materials: peppermint leaves, hawthorn
berries, and motherwort herb. The most common methods for obtaining extracts are
maceration, percolation, repercolation, and circulatory extraction.

Keywords: methods, dry extracts, bioactive substances, ethyl alcohol.

The relevance of researching effective methods for obtaining dry extracts is
underscored by factors such as:

- Increasing production efficiency through the development of new methods
and technologies for obtaining dry extracts.

- Utilizing modern methods can enhance the quality and purity of dry extracts.

Main part. Several common methods for obtaining dry extract are known, but
selecting the appropriate method is an individualized approach to enhance the yield
of bioactive compounds. This plant composition contains a large number of bioactive
substances such as flavonoids, tannins, essential oils, and others. As mentioned
above, it is now necessary to select a technology for obtaining the dry extract. It
includes motherwort herb, hawthorn berries, and peppermint leaves. By studying the
properties of each plant, we have selected a suitable method for obtaining the dry

extract, which provides our medicinal plants with a high yield of bioactive
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substances. Optimal selection of the extractant is also one of the main factors
determining the efficiency of the process.

Research methods. To determine the optimal concentration of the extractant
and raw material, we conducted extraction using water and ethyl alcohol. The results
indicated that the optimal extractant, which extracts a large number of bioactive
substances, is 70-90% ethyl alcohol. To avoid using a large amount of concentrated
ethyl alcohol in industrial settings, we chose 70% as the optimal extractant
concentration.

The method of percolation derives from the Latin word «percolare», meaning
«to filter» or «to strainy. Percolation is the process of extracting bioactive substances
from medicinal plant material. During percolation, the extractant penetrates through
the layer of raw material, carrying dissolved substances with it, which are then
collected in the output stream. This method is commonly used in the pharmaceutical
and food industries for extracting bioactive compounds from plants.

Main results. The appropriate method for obtaining a dry extract from the
plant collection "Tricardion” has been selected using percolation, followed by
purification, drying, and grinding. The extraction process conditions were determined
as follows: the optimal extractant is 70% ethyl alcohol. Optimal contact times for
each extraction stage were established: 1st stage - 6 hours, 2nd stage - 6 hours, 3rd
stage - 1 hour.

Conclusions. The process of extracting bioactive compounds from medicinal
plant raw materials involves several key factors. Fractionation of the raw material
allows for a more efficient extraction process, with subsequent percolators exhibiting
less depletion compared to the initial one. However, prolonged exposure to high
temperatures during extraction can lead to the degradation of bioactive compounds,
resulting in a loss of heat during solvent evaporation. To optimize the extraction
process and maximize the yield of bioactive compounds, careful consideration of
these factors is essential. Further research into refining extraction techniques while
minimizing heat exposure could lead to more efficient and sustainable methods for

obtaining bioactive substances from medicinal plants.
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Table 1. Positive and Negative Aspects of the Technological Process

Process Advantages Disadvantages
The prolonged duration and
incomplete extraction of bioactive
. Accessibility and  simplicity  of | compounds result in the extraction
Maceration . . .
equipment. of a large quantity of inert
substances due to the extended
steeping time.
Increases the vyield of bioactive
Percolation compounds by gradually displacing | Takes a significant amount of

with a clean extractant, thanks to
creating a large concentration gradient.

time.

Repercolation

Fractionation of medicinal plant raw
materials enables a higher vyield of
bioactive compounds.

The raw material in the second
and subsequent percolators s
depleted to a lesser extent
compared to the first percolator.

Circulatory extraction

By using a small amount of extractant
and creating a high concentration
gradient, one can save time in the
extraction process and achieve a high
yield of bioactive compounds.

The prolonged exposure to high
temperatures affects the bioactive
compounds, leading to a
significant loss of heat during the
extraction solvent evaporation
process.
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components
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Many people around the world need blood every day for a variety of

reasons. The problem for the healthcare system is that blood and its components

are not available where they are needed. Work on the production of artificial blood

has been going on for many years, and despite enormous advances in medicine and

technology, no effective method of producing artificial blood has yet been

developed, and the only source is the human body (Niechwiadowicz-Czapka and
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Klimczyk, 2011). Meanwhile, the number of people who give blood voluntarily
has declined significantly in recent years (Makowicz et al., 2022). This effect is
mainly due to an ageing society and an increase in myths about blood donation,
which harm potential donors and discourage them from donating blood
(Koztowska and Wojta-Kempa, 2011).

The demand for blood and its components is systematically increasing every
day, not only in cancer treatment but also after heart surgery or in the field of
medicine dealing with tissue and organ transplantation (Koster and Hassal, 2011),
and it is not easy to recruit new donors. There are also people who do not agree
with human blood transfusions for religious reasons. The increasing number of
adverse reactions after transfusion of blood and its components, as well as
emerging infectious agents that can be transmitted through blood, are also
arguments that encourage scientists to continue to search for an alternative to
human blood. The main requirements for red blood cell (RBC) substitutes to be
both safe for the patient and provide a measurable therapeutic benefit are: 1) free
of erythrocyte antigens, allowing transfusion without the need for compatibility
testing; 2) free of infectious agents; 3) similar properties to human blood; 4)
longer shelf life than human blood; 5) easily metabolised by the body, even after
massive transfusion (Korsak and Letowska, 2009).

There are two groups of blood substitutes: 1) Haemoglobin-based oxygen
carriers, made from haemoglobin removed from red blood cells. Depending on the
type of artificial blood being manufactured, different raw materials are used.
Hemoglobin-based products can use either isolated hemoglobin or synthetically
produced hemoglobin. For other types of haemoglobin-based artificial blood
products, the haemoglobin is isolated from human blood. It is usually obtained
from donated blood that has expired before use. Other sources of haemoglobin
come from used animal blood. This haemoglobin is slightly different from human
haemoglobin and must be modified before use. Oxygen binds to these compounds

in the same way as naturally occurring haemoglobin (Sarkar, 2008); 2) Synthetic
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oxygen carriers (perfluorocarbon compounds) are chemically inert substances,
structurally similar to hydrocarbons, in which the hydrogen groups have been
replaced by fluorine. They are about 100 times smaller than red blood cells and
can transport oxygen and carbon dioxide without binding to them (Haldar et al.,
2019).

As suggested, perfluorocarbon compounds are biologically inert materials
that can dissolve about 50 times more oxygen than blood plasma. They are
relatively cheap to produce and can be made without any biological material. This
eliminates the real possibility of spreading an infectious disease through a blood
transfusion. Technologically, there are two major hurdles to overcome before they
can be used as artificial blood. First, they are not water-soluble, which means that
to work they must be combined with emulsifiers — fatty compounds called lipids
that can suspend tiny particles of perfluorochemicals in the blood. Secondly, they
have the ability to carry much less oxygen than haemoglobin-based products. This
means that significantly more perfluorocarbon compounds have to be used
(Sarkar, 2008).

Unlike perfluorocarbons, where dissolution is the key mechanism, oxygen in
hemoglobin-based artificial blood is covalently bound to hemoglobin. These
haemoglobin products differ from whole blood in that they are not contained in a
membrane, which eliminates the problem of blood grouping. However, raw
haemoglobin cannot be used because it breaks down into smaller, toxic
compounds in the body. There are also problems with the stability of haemoglobin
in solution. The challenge in creating a haemoglobin-based artificial blood is to
modify the haemoglobin molecule to overcome these problems. Different
strategies are used to stabilise haemoglobin. These include chemically cross-
linking the molecules or using recombinant DNA technology to produce modified
proteins. These include polyethylene glycol-modified liposome-encapsulated
hemoglobin, nanoparticle and polymersome-encapsulated hemoglobin, stabilised

hemoglobin solutions, polymerised hemoglobin solutions and conjugated
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hemoglobin solutions. Conjugation of haemoglobin effectively increases its
molecular size and reduces antigenicity, resulting in slow clearance from the
circulation and reduced "visibility" to the reticuloendothelial system. Unique
features of conjugated haemoglobins are their high oncotic pressure, which makes
them very potent plasma volume expanders, and their viscosity. Intramolecularly
cross-linked haemoglobins are not significantly increased in molecular weight, but
have specific chemical cross-links between polypeptide chains that prevent
dissociation into dimers or monomers. These modified haemoglobins are stable
and soluble in solutions. In theory, these modifications should result in products
that have a greater capacity to carry oxygen than our own red blood cells (Sarkar,
2008).

The substances that have been developed to date that mimic human blood
cause numerous complications when administered to the human body. Side effects
include 1) In the case of perfluorocarbon compounds, metabolites remain in the
body for up to several months, causing a decrease in platelet count and fever. They
have a short stability period, most of the oxygen spreads through the tissues before
reaching the microcirculation and they increase the incidence of strokes; 2)
Haemoglobin-based blood substitutes cause vasoconstriction leading to tissue
hypoxia and subsequent systemic and pulmonary hypertension. They generate
oxygen radicals and become an additional source of oxidative stress in the body.
They are ineffective oxygen transporters, with low oxygen delivery to tissues, high
nephrotoxicity, gastrointestinal disturbances and disorders with flu-like symptoms
(Khan et al., 2020).

Despite many failures in the field, blood substitutes and their components
continue to be of interest to researchers. The cause of most failures is primarily the
toxicity of the products, due to the lack of physiological reactions in the body with
O, to capture oxygen in the lungs and effectively release it into the tissues.
However, scientists are not giving up and, learning from previous failures, are

constantly taking on new challenges to develop an effective but safe product for
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patients. Work is underway to develop nanocapsules (Erythromer), a red powder
consisting of human haemoglobin in a complex mixture of membrane lipids, with
a shelf life of several months and rapid reconstitution, which could be extremely
useful in the field of warfare. It is expected to enter phase 1 clinical trials by the
end of 2024 (Khan et al., 2020).

Another trend is to ensure that future blood substitutes have the functionality
of all the elements of whole blood, so work is underway on artificial platelets,
artificial white blood cells and other blood proteins. Researchers are also working
on the production of red blood cells from stem cells, which would make it possible
to produce rare blood cells. The problem, however, is that stem cell-derived red
blood cells promote the expression of fetal haemoglobin and do not lose their
nuclei during development, making oxygen transport less efficient. However,
advances in this area may lead to the possibility of producing large quantities of
red blood cells under simple laboratory conditions (Haldar et al., 2019).

The various blood substitutes all have certain limitations. For example, most
haemoglobin-based products last no longer than 20-30 hours in the body. In
comparison, whole blood transfusions last for 34 days. In addition, these blood
substitutes do not mimic blood's ability to fight disease and clot. As a result, current
artificial blood technology is limited to short-term blood replacement applications
(Sarkar, 2008). Although artificial blood products have many advantages over human
blood, the main obstacle to their introduction into treatment is the effects of the blood
substitutes.

Therefore, a significant number of clinical trials and efficacy assessments are
needed before artificial blood can be introduced into regular medical practice. As
research into blood substitutes continues, overcoming these limitations will require
innovative solutions and a full understanding of the complex functions of natural
blood. It's an evolving field, and future advances may help overcome some of these

challenges.
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raw materials
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Relevance: Currently, in our Republic, more than 120 species of medicinal
plants are allowed to be used in official medicine, these teachings are harvested in a
natural way, and in the case of mining, the forest fund is grown in places. One of the
important tasks is the development of drugs using healing plants, the study of their
pharmacological properties and the implementation of forms of drugs that are
effective in medical practice and have a high quality.

The purpose of the study: to develop a highly efficient liquid chromatography
method to detect gallic acid from the additives contained in the film obtained on the
basis of local plant raw materials.

Methods and styles:

Preparation of a standard sample. From the working standard sample of 5,3
mg gall kislata, a 50 ml measuring flask was obtained. It was left in an ultrasound
bath until it melted by adding 30 ml of a mixture of methanol and water (in a ratio of
70:30) and brought with this mixture until the mark.

Preparation of the sample from the film. Put 3 films in a 100 ml glass and pour
a mixture of 50 ml of methanol and water (in a ratio of 70:30) over it. It is left in an
ultrasonic bath until the film bursts and the substances contained in it pass into the
mixture (around 60 Minutes). The solution is passed through a filter and prepared for
analysis.

The prepared probing and standard sample solutions were sent separately to the
equipment in the amount of 10 MCL (Shimadzu, LC-2030c Pulse). Chromatography
was conducted for 24 minutes. In the excitable and high-pressure excitable phases,
the secreted substances were recorded using an UB detector. Conditions of the
yussch method: excitable phase ZORBACH Eclipse Plus C18 150x4.6 mm pore size
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5,0 um, excitable phase Temperature 40°C, excitable phase flow rate 1.0 ml/min,
wavelength 272 nm, the amount of sending of the verifiable solution — 10 uL,
inspection duration 24 min.

Results: chromatograms of the examined sample and working standard samples

are listed in Figures 1 and 2 and the quantitative analysis is presented in Table 1.
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Figure 1. Gallic acid standard example chromatogram.
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Figure 2. Chromatogram of gallic acid in a polymer film.

Table 1. Analysis results and metrological description of Sui (n = 5; P=95%); t (p,f)=2.78; f=4

Xi, mg/g X F s S Sx L& %

X1=0,306

X2=0,305 0,3058 4 0,00000070 0,0008367 0,0003742 0,34%
X3=0,306
X4=0,307
X5=0,305

Conclusions: a highly effective liquid chromatography method has been
developed to determine the additives contained in the polymer film obtained on the
basis of plant raw materials. According to this, the polymer film contained 0,306 mg/g

of the additives, while the average error was 0,34% compared to the additives.
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In most countries, non-alcoholic beer is a fermented beverage with an alcohol
content not exceeding 0.5% (v/v). Currently, it is experiencing a surge in popularity.
This is a result of growing public awareness of the negative health effects of alcohol.
This trend poses challenges for breweries that can be effectively addressed by
developing methods for producing alcohol-free beers. In order to better understand
the problems and opportunities for the development of this branch of biotechnology,
a review of selected methods for the production of non-alcoholic beers was
conducted.

According to the Reinheitsgebot, the Beer Purity Law, beer should be prepared
from four main ingredients: malt, hops, yeast and water [1]. The beer production
process begins with mashing, water extraction of ground malt. The mash is filtered
and then obtained wort undergone boiling, during which hops are added to give the
beer its characteristic bitterness and aroma. The hop wort provides the medium for
the yeast to begin the fermentation process.

The production of non-alcoholic beers requires special production methods to
limit the ethanol content to 0.5% (v/v). The main division of these methods is
between biological and physical methods.

Biological methods take into consideration changes in the mashing and
fermentation stages. Before mashing, the malt is milled in order to provide better
access to water for the enzymes that break down the long chains of sugars into shorter
molecules, which can be used by the yeast for fermentation processes. Each enzyme
works within a specific temperature range. For this reason, it is important to choose
the mashing temperature appropriately to minimise the presence of sugars that can
ferment. The spend grains after the standard mashing procedure contain up to 50%

polysaccharides in the dry matter [2]. Therefore, they can be reused for the
27



production of non-alcoholic beer. However, this is mainly possible due to the low
content of simple sugars in the mash. This solution has the advantage of producing
two types of beer from a single portion of grain [3]. The wort hopping stage is
followed by inoculation with brewer's yeast. In contrast to the production of classic
beers, here the aim is to modify the metabolism of ordinary yeast in order to achieve
the lowest possible alcohol concentration. The simplest method of achieving this is to
introduce the yeast into the beer at a reduced temperature. This method was
developed by Schur in 1983, adding yeast to wort cooled to 1°C [4]. The production
of non-alcoholic beer can involve the use of special yeast strains. Examples include
Saccharomycodes ludwigii, which is characterized by its inability to ferment maltose,
the sugar present in beer in significant quantities and contributing to high alcohol
content [5], and Zygosaccharomyces rouxii, which is capable of metabolizing ethanol
under aerobic conditions [6].

Physical methods are based on the use of specialist techniques to remove
ethanol from already produced beer, while maintaining the quality characteristics of
the product. Common methods include alcohol evaporation or separation using
membranes. The first method involves a two-step process: evaporation of the ethanol
under high vacuum pressure, followed by cool condensation. However, this practice
is also known as low-temperature/low-pressure distillation, while there are several
types of vacuum distillation, such as thin-layer distillation (temperature below 70°C),
distillation by atomization in vacuum chamber (temperature around 55°C) and a
combined method. While vacuum distillation is an effective method for removing
alcohol, it has some limitations, such as the removal of other volatile components that
may affect the sensory quality of the beer [7]. The dialysis method uses a semi-
permeable membrane to remove alcohol from the finished beer. The beer is placed in
a chamber with a membrane that allows the alcohol molecules to pass through,
leaving the larger molecules responsible for the taste, colour and aroma of the beer.
With this process, the alcohol content can be effectively reduced without affecting

other properties of the beer. However, it can lead to the loss of some subtle aromas
[8].
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The production of non-alcoholic beer requires the use of various biological and

physical methods to reduce the ethanol content to 0.5% (v/v). Further research and

development of the aforementioned methods will contribute to the development of

the non-alcoholic beer industry, responding to the growing consumer demand for

alternative non-alcoholic beers.
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Introduction. Combined drugs are a recorded combination of several acting
substances. The purpose of creating combined drugs: - the combination of acting
substances used in one scheme of treatment is the effect of «all in one tablety»; - one
acting substance enhances the effect of the second acting;- one acting substance
reduces the side effects of the second acting substance. The development of the
technology of fixed-dose combined preparations is one of the numerous strategies for
changing the composition of medicinal preparations used in the management of the
life cycle of the product. This can ensure that costs are quickly justified when
compared to the same situation in the process of developing a new chemical
composition. Today, the number of diseases caused by vitamin deficiency is
increasing among the population. The main reason for this is the low consumption of
vitamin-rich foods and living the wrong lifestyle. The biological importance of
vitamins is due to the adjusting effect on the metabolism of substances. Vitaminar
enhances the chemical reactions that occur in the body, affects the body's absorption
of nutrients, promotes the normal growth of cells and the development of the whole
organism, penetrates into the structure of enzymes in the body, ensuring their normal
function and activity. Therefore, the development of combined preparations
containing vitamins is an urgent task of today.

The purpose of the research: study of the technological and physico-chemical
properties of active substances for the development of the combined drug «Molminy

Materials and methods: Paracetamol has an analgesic and antipyretic effect.
Inhibits COX-1 and COX-2 mainly in the central nervous system, affecting the

centers of pain and thermoregulation. White or white with a creamy or pink tint
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crystalline powder. Easily soluble in alcohol, insoluble in water. Vitamin E is a group
of natural compounds derived from tocol. The most important compounds are
tocopherols and tocotrienols. All compounds of the group are fat-soluble. Vitamin E
compounds are light yellow viscous liquids. Insoluble in water, highly soluble in
chloroform, ethers, hexane, less soluble in acetone and ethanol. In these studies, the
following technological properties of the mixtures of bioactive substances mentioned
above were studied: fractional composition, dispersion density, dispersion,
compressibility, porosity, natural deviation angle, density coefficient and residual
moisture. The above-mentioned indicators were carried out according to the State
pharmacopoeia of the Republic of Uzbekistan and the corresponding ND.

Results. At the initial stage, the technological indicators of each substance
were studied separately. At the next stage, the technological properties of the
mixtures of partacetamol and vitamin E bioactive substances were studied, and it
was observed that several indicators of the technological properties of the initial
raw materials changed, that is, it was found that the dispersion, density coefficient
and dispersion density in the mixtures changed relatively positively. According to
the results of the research, the density of the mixture in the mixture has changed to
the desired level in relation to individual substances in the range of 278.56-335.87
kg/m3, the dispersion is in the range of 3.75-5.98107 kg/s, the angle of natural
deviation is 56.8-57.9 degrees in the range, the density coefficient was observed to
be in the range of 3.9-5.7 and it was found that they were positive compared to
those studied with individual substances. At the same time, negative results of a
number of technological properties, such as residual moisture, pressability, were
observed in the research, so it was determined from the results of the research that
it is necessary to add auxiliary substances when making tablets from these
mixtures.

Conclusions. The results obtained in the above studies showed that it is
necessary to use auxiliary substances in the development of the technology of

«Molminy tablet medicine from the selected objects.
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Analysis of drugs used in human papiloma virus disease by
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Human papillomavirus infection (HPV) is one of the most common sexually
transmitted infections worldwide, with more than 100 different types identified.
Human papillomavirus (HPV) is most common in the neck, back and groin areas.
Although most (HPV) infections clear up on their own, some high-risk strains can
cause serious health complications, including cervical, anal, and oropharyngeal
cancer. Human papillomavirus (HPV) is one of the most common sexually
transmitted infections (STIs).

Among more than 100 types of HPV, the most oncogenic HPV types 16, 18,
31, and 45 (HPV) increase the risk of developing cervical cancer during long-term
(5-10 years) hormonal contraception, or other sexually transmitted infections.
increases in its presence. HPV is considered one of the viruses that cause cancer,
and according to the results of research, all people infected with oncogenic HPV
develop cancer.

There is no specific treatment for a patient infected with the human
papilloma virus. The only effective way to prevent infection is vaccination.
Vaccination is carried out in adolescents from 9 to 14 years old. According to the
results of the research, it was determined that the following pharmacotherapeutic
groups of drugs are used in the treatment of human papilloma virus.

To analyze the assortment of drugs used in human papillomavirus disease,
registered in the state register of drugs, medical devices and medical equipment
allowed to be used in medical practice in the Republic of Uzbekistan in 2023,

according to the pharmacotherapeutic group.
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The method of assortment analysis of the pharmacotherapeutic group of drugs
used in human papillomavirus disease was used from the data of the state register of
drugs, medical products and medical equipment allowed to be used in medical
practice.

In the analysis of the assortment of drugs by pharmacotherapeutic group, 6
pharmacotherapeutic groups affecting human papillomavirus were identified.
According to the order of the Ministry of Health of the Republic of Uzbekistan dated
August 31, 2023 No. 3455 "On approval of the list of essential drugs", the list of
antiviral drugs includes interferon alpha 2 -b and the third generation of antibiotics
cefolasporin group of drugs include ceftraksion, ascorbic acid from vitamins,
cyanocobalamin, iodine from antiseptics, nitrofural, metronidazole against parasites
and protozoa, drugs with the international non-patented name are included in the list
of main drugs.

The analysis of the countries that produce anti-human papillomavirus drugs
shows that in 2023, according to the data of the state register of drugs, medical
devices and medical equipment authorized for use in medical practice No. 27, in
the countries of the Commonwealth of Independent States, the total 1334 drugs
were produced, 11 drugs were identified in the pharmacotherapeutic group of
drugs used in the human papillomavirus disease registered in the register, 15% of
them, 5515 drugs were developed in foreign countries , 15 of the
pharmacotherapeutic group of drugs used in human papillomavirus disease, 20%
of which, 3,268 drugs produced in Uzbekistan were registered in the State
Register, pharmacotherapeutic group of drugs used in human papillomavirus
disease made 49, that is, 65%.

According to the results of the analysis, the state register of drugs, medical
products and medical equipment, which are allowed to be used in medical
practice. shows growth dynamics. The obtained results are important for
understanding consumer behavior and formulating informational materials for

doctors.
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Assessment of the technological suitability of Chokeberry
(Aronia melanocarpa L.) juice in the kombucha production process

Jagoda Boberek
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Institute of Fermentation Technology and Microbiology, Lodz, Poland
237357@edu.p.lodz.pl

Kombucha is a fermented drink created through the fermentation of sweet tea
(black or green) with the addition of a Symbiotic Culture of Bacteria and Yeasts
(SCOBY). One application of chokeberry juice in the food industry is not only to
enhance the flavor of kombucha but also to improve its quality parameters. The
industrial method of kombucha production, which involves adding 20% (v/v) of the
previous batch of unpasteurized 7-day-old kombucha, does not ensure the
repeatability of quality parameters. The addition of chokeberry juice increases the
survival of lactic acid bacteria, antioxidant activity and the content of phenolic
compounds, making it an attractive ingredient for kombucha. Kombucha with the
addition of 7.5% (v/v) chokeberry juice introduced before the tea infusion is likely to
meet the requirements of consumers, but also producers, ensuring repeatable
production.

Keywords: kombucha, chokeberry juice, SCOBY Symbiotic Culture of

Bacteria and Yeasts, fermented beverage

Table 1. Results of the analysis of antioxidant potential before and after fermentation

Antioxidant potential of DPPH [mM Trolox/L]
Sample 0 fermentation day 14 fermentation day
A 3,73+0,13% 3,79+0,15°
B 3,61£0,12° 3,520,207
C 3,39+0,05" 3,37+0,29"
D 2,94+0,16° 3,26+0,21°

A — kombucha + 7.5% (v/v) chokeberry juice; B — kombucha + chokeberry juice to
pH 5.0; C — kombucha + sterilized kombucha; D — kombucha + 20% (v/v)
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unsterilized 7-day kombucha; a, b, ¢ — statistically significant differences between

mean values (p < 0.05), n=6.

Table 2. Results of the polyphenol content analysis

Polyphenol content [mg gallic acid/mi]
Sample 0 fermentation day 14 fermentation day
A 1,07+0,032 1,41+0,18?
B 0,87+0,02° 1,0420,12°
C 0,76+0,03° 1,07+£0,25"
D 0,80+0,03° 1,17+0,11°

A — kombucha + 7.5% (v/v) chokeberry juice; B — kombucha + chokeberry juice to
pH 5.0; C — kombucha + sterilized kombucha; D — kombucha + 20% (v/v)
unsterilized 7-day kombucha; a, b, ¢ — statistically significant differences between

mean values (p < 0.05), n=6.

The effect of binding substances on the technological properties of the pressed

mass of «Nifekor» tablets

Jaloliddinova M.Sh., Yunusova Kh.M., Anvarova F.J.

Tashkent Pharmaceutical Institute, Tashkent, Republic of Uzbekistan

saminal809@mail.ru

Introduction. Chronic heart failure (CHF) is one of the most unfavorable
pathological conditions that significantly worsen the duration and quality of life of
patients. According to WHO, the 5-year survival rate of patients with CHF does not
exceed 30-50%. In the group of myocardial infarction survivors, up to 50% of
patients die within the first year after developing circulatory insufficiency associated
with a coronary event. Therefore, the most important task of optimizing therapy for
CHEF is the search for drugs that increase the life expectancy of patients with CHF.
Beta-blockers are recognized as one of the most promising classes of drugs effective
both for the prevention of development and for the treatment of heart failure

The purpose of the research: to conduct research on the selection of

excipients in the development of the composition of combined tablets «Nifekor»
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Materials and methods: Nifedipine is a selective blocker of «slow» calcium
channels, a derivative of 1,4-dihydropyridine. It has vasodilating, antianginal and
hypotensive effects. Bisoprolol fumarate is a selective beta-adrenoblocker without its
own sympathomimetic activity, has antihypertensive, antiarrhythmic and antianginal
effects. The first stage of our research is devoted to the study of the physico-chemical
and technological properties of bisoprolol fumarate, nifedipine and their mechanical
mixtures.

The research has studied such technological properties as fractional
composition, bulk density, flowability, angle of natural slope, compressibility and
compactness coefficients, porosity, residual moisture, moisture absorption properties
of substances. To select the optimal composition of combined «Nifekor» tablets, the
effect of excipients on the technological characteristics of the tablet mass and tablets
was studied.

Using the example of 20 model mixtures of bioactive substances and excipients
In various ratios, factors affecting the tablet mass, such as flowability and bulk
density (Y2, g/lcm3), were evaluated. The tablets were made on a hydraulic press: 0.2
g of tablet mass was placed in a matrix with a diameter of 8 mm. Dosing was carried
out by weight in order to exclude the influence of the technological characteristics of
the tablet mass. As characteristics by which the quality of tablets was evaluated, the
following were studied: compressive strength of tablets, abrasion strength of tablets,
disintegration of tablets.

Factors affecting the technological characteristics of the tablet mass and
tablets: the amount of antifriction substance — 0.5, 0.75 and 1% calcium stearate —
(factor A); type of disintegrant — purified water, polyvinylpyrrolidone, starch paste,
ethyl alcohol, (factor B) and the amount of disintegrant — 2, 5 and 7.5% — (factor C).
The obtained data were subjected to a variance analysis. Using the Fisher criterion F,
which shows the uniformity of dispersion, the degree of influence of the factor on the
technological characteristics of the tablet mass and tablets was estimated (p < 0.05,
Fexp > Ftabl).
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Thus, according to the results of the analysis, the quality of the tablet mass is
affected by the amount of antifriction substance, and the quality of the tablets is
affected by the amount and type of disintegrant.

Conclusion. When obtaining a solid combined form of «Nifekor» tablets, the
optimal amount of antifriction substance is 2% of the tablet weight, it is preferable to
use polyvinylpyrrolidone starch paste as a disintegrant, which can maximize the

disintegration time of tablets.

The influence of different production systems and fermentation on the content of
individual tannins and flavonoids in Chamerion angustifolium L. leaves
“2Jariene E., 'Lasinskas M., **Hallmann E.,

L2k ulaitiene J., *Vaitkeviciene N.

'Department of Plant Biology and Food Sciences, Agriculture Academy,
Vytautas Magnus University, Kaunas, Lithuania,
“Bioeconomy Research Institute, VVytautas Magnus University, Agriculture Academy,
*Department of Functional and Organic Food, Institute of Human Nutrition Sciences,
Warsaw University of Life Sciences, Warsaw, Poland

elvyra.jariene@vdu.lt

Recently, researchers have been particularly interested in biologically active
compounds characterised by antioxidant activity. Chamerion angustifolium has been
ethnobotanically used as a medicinal (very strong antioxidant activity), edible, woody
and ornamental plant. Scientists are looking for ways to use fireweeds in the food and
pharmaceutical industries. Therefore, it is very important to study and systematize
knowledge about the chemical composition and pharmacological properties of the
raw material and products of fireweeds. Fireweed leaves are usually collected at the
beginning of July in the stage of the full flowering of plants when the plant
synthesizes the most biologically active substances. The strong antioxidant effect was
attributed to the high content of ellagitannins and especially oenothein B. One of the
methods of making functional fireweed tea and improving the quantitative and

qualitative composition of fireweed leaves and other products is the use of solid
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phase fermentation technology. During this process, not only biochemical reactions
take place inside the cells, but also the strong activity of microorganisms and
enzymes. They, produced during the metabolism of microorganisms (lactic acid
bacteria and yeast) and solid-phase fermentation, such as polyphenol oxidase, etc.,
break down the macromolecular compounds contained in the leaves of the fireweeds
into lower molecular weight substances and secondary metabolites products. In
addition, the crushing and pressing of the leaves during solid-phase fermentation can
enhance the degradation processes of the cell walls and thus improve the diffusion of
biologically active substances from the inner parts of the cells, which leads to more
efficient extraction of compounds. It is believed that this may have been one of the
main factors in determining higher polyphenol levels after the solid-phase
fermentation process.

The fireweed leaves were randomly collected from three replications (field
plots) in natural, organic and biodynamic farming system at the beginning of mass
flowering (July 1% decade). In the solid-phase fermentation, fresh fireweed leaves
were cut with special plastic knives and the resulting raw material were divided into 3
subsamples. The mass ready for fermentation was rigidly pressed into glass
containers and covered with an air passing lid. The fermentation process took place at
30 °C in the chamber for 24 and 48 h.

In our experiment the fermentation process decreased the level of the content of
predominated tannin oenothein B (Table). Among the tested samples significantly
highest content of oenothein B was found in the samples from organic and biodynamic
farmings. The fermentation process had a negative effect on the content of oenothein B
in fireweed leaves.

The obtained results showed that organic samples were characterized by a higher
concentration of flavonoid quercetin-3-O-glucoside. It seems that long-time
fermentation (48 h) is preferable for its highest concentration in all experimental
samples of fireweed leaves especially in organic samples: we observed the higher

concentration of quercetin-3-O-glucoside (Table).
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Table. The content of individual tannins and flavonoids (in mg/100 g D.M.) in fireweed according to
different production systems and fermentation duration times

Production Fermfantation Oenothein B Quercetin-3-O-glucoside

system duration
Control 907.44+0.35 a 32.75+0.29 ¢

biodynamic 24 h 769.93+0.58 b 41.93+0.38 d
48 h 504.43+0.97 d 49.35+0.20 ¢
Control 1148.72+56.82 a 58.61+0.46 b

organic 24 h 809.96+34.23 b 95.86+1.46 a
48 h 650.02+15.44 ¢ 98.70+0.26 a
Control 641.63+22.59¢ 37.16£1.38 ¢

natural 24 h 719.52+8.26 b 43.45+0.82 d
48 h 653.83+5.93 ¢ 44.95+2.09 d

p-value
production x duration | <0.0001 | <0.0001

"Data are presented as the mean + SE (standard error) with ANOVA p-value.
’Means in column followed by the same letter are not significantly different at the 5% level of
probability (p<0.05)

Funding: The study was funded by the Ekhagastiftelsen for application
”Studies of the variability of biologically active and anti-cancer compounds in
organically and biodynamically grown and fermented fireweed leaves” (No. 2021-
67).

Main groups of hepatoprotective drugs

Jumaev A., Sharipova S.T.

Tashkent Pharmaceutical Institute, Tashkent, Republic of Uzbekistan
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The liver is involved in many pathological processes, and damage to it causes
serious problems. In recent decades, diffuse liver diseases with a predominantly viral
etiology have taken a strong position among the most pressing problems of modern
medicine. The most complex and far from being resolved remains the issue of
treatment of patients with acute and chronic viral hepatitis, steatohepatitis of alcoholic
and non-alcoholic etiology. In accordance with modern principles of treatment of liver
diseases, the complex therapy program for this pathology includes two main areas. The
first represents etiotropic therapy aimed at suppressing the pathological pathogen, its

elimination and sanitization of the body. In clinical practice, etiotropic therapy is used
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only for viral hepatitis with a parenteral mechanism of infection. The second direction
corresponds to pathogenetic therapy, which aims at adequate pharmacological
correction of universal, multifactorial and multi-temporal links in pathogenesis. It
should be noted that the universalism of the main links in the pathogenesis of various
liver lesions allows, despite the polyetiology of this pathology, to use fairly similar
pathogenetic therapy, the basis of which can be drugs with a targeted effect on liver
cells. Classification of drugs with hepatoprotective action: Containing natural or semi-
synthetic flavonoids of milk thistle: hepabene, legalon, Karsil, hepatofalk-planta,
silybor. Natural or semi-synthetic flavonoids of other plants: hophytol katergen
(cyanidanol), LIV-52 (hepapiv). Organic preparations of animal origin: sirepar,
hepatosan. Essential phospholipids: essentiale, phosphogliv, essliver, eplyr.
Preparations of different groups: bemitil, ademetionine (heptral), lipoic acid
(thioctacid), hepa-merz (ornithine), ursodeoxycholic acid (ursofalk), non-steroidal
anabolics (methyluracil, pentoxyl, sodium nucleinate), mildronate. Indications for the
use of hepatoprotectors are chronic hepatitis, cirrhosis, toxic liver damage, nonspecific
reactive changes in the liver in various organ pathologies. In the development of liver
pathology, lipid peroxidation has recently been given a leading role. Taking into
account LPO, it seems most important in the treatment of pathology of the
hepatobiliary system to use antioxidant agents. For this purpose, vitamins E, A, C, and
enzyme antioxidants superoxide dismutase are used as hepatoprotectors, which leads to
inhibition of lipid peroxidation processes, stabilization of hepatocyte membranes and
acceleration of reparative processes in the liver. A similar hepatoprotective effect is
observed with the introduction of selenium containing compounds, derivatives of
thiobarbituric acid, S-containing organic compounds and alcohols, as well as rutin and
venoruton, a hydrophilic analogue of vitamin E-trolox, antioxidants of the 3-
hydroxyperedine class, dibutanol, lipoic acid, biotin, which can inhibit FLOOR. The
main phospholipids are lecithin (phosphatidylcholine), phosphatidylethanolamine,
phosphatidyl inositol, phosphasedylserine, phosphatidic acid. Phospholipid
preparations, being an integral part of the cytoplasmic membranes of the cell, help
restore the structure, replace defects in the damaged lipid layer of biological
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membranes and restore its physicochemical properties. The most famous and long-
used hepatoprotector is Essentiale, a complex drug containing diglycerol esters of
choline phosphoric acid. It prevents the development of the inflammatory process,
necrosis of hepatocytes, and a decrease in the activity of mitochondrial and
endoplasmic reticulum enzymes and lysosomes. These drugs stimulate the antitoxic
function of the liver and prevent the inactivation of cytochrome P-450. Essentiale,
unlike other hepatoprotectors, activates reduced glutathione to a greater extent for the

conjugation of xenobiotics.

Callus culture as an alternative source of microclonal reproduction

Jurabayeva Sh., Zairova H.T.

Tashkent Pharmaceutical Institute, Tashkent, Republic of Uzbekistan
juraboevashaxlo@gmail.com

Relevance. Currently, special attention is being paid to the method of
microclonal reproduction of plants, which allows plants to multiply using a culture of
isolated tissues and organs.

This method allows you to:

1) propagate plants that do not reproduce well using conventional methods:

2) quickly propagate valuable plant clones;

3) work in the laboratory all year round and plan the release of plants by a
certain date;

4) to obtain healthy material from plants infected with viruses and bacteria;

5) create a "bank" of valuable plant forms by storing test tube plants at low
temperatures.

The method of microclonal reproduction is of particular importance for most
woody plants, since their varietal qualities are preserved only when grafting
cultivated cuttings onto wild rootstocks. For example, varietal lilacs are propagated

by vaccinations.
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However, the cultural graft may die, wild shoots will begin to grow from the
root. Using the method of microclonal reproduction, it is possible to obtain lilacs
capable of forming roots, the root shoots of which will be varietal. Currently, the
possibility of using in vitro clonal reproduction methods has been tested for 433 plant
species belonging to 82 families.

Cultured cells of higher plants can be considered as a typical micro-object. Cell
cultures, in comparison with traditional plant raw materials, have a number of
advantages:

1) the possibility of year-round production of raw materials regardless of the
natural conditions of the region and the climatic parameters of the year;

2) the possibility of optimizing and standardizing growing conditions;

3) prospects for full automation and computerization of growing processes.

Goal. In addition, the basis for the use of cultured cells (callus) of higher plants is:

1) their ability to synthesize traditionally used products of plant origin;

2) create fundamentally new products that surpass traditional ones or open up
new areas of application;

3) biotransform cheap precursors into a valuable end product.

Materials and methods. One of the models of microclonal reproduction of
plants is the callus culture.

The callus is a system of plant tissues consisting of thin-walled parenchymal
cells grown on artificial nutrient media.Since there are up to a million cells per unit
volume of callus tissue, each of which can potentially develop into a plant, these
methods are theoretically the most promising in terms of reproduction coefficient.
Therefore, the method of microclonal reproduction of plants allows them to fully
realize their potential for reproduction.

Results. Using various physiologically active substances, it is possible to
induce histo-, organo- and embryogenesis processes from the callus. In this regard,
the search for substances involved in the processes of differentiation and
morphogenesis does not stop. It is known that the histogenesis processes preceding
the appearance of growth points in undifferentiated tissue begin with a meristematic
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focus in which phenolic compounds are found. There is evidence in the literature
indicating an increase in the content of phenolic compounds during the period of
intensive cell division.

Conclusions. Thus, the value of using callus lies not only in its use as a
material to accelerate the reproduction of shrub and woody forms, the reproduction of
which takes from 5 to 15 years, but also to obtain from them products of secondary
metabolism, in particular, flavonoids, which have medicinal value.

In addition, the resistance of callus to microorganisms is determined by a wide
range of substances of secondary metabolism synthesized by it, specific to higher

plants.
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Obesity now become a more and more widespread metabolic and
nutritional disorder, and sometimes it can provoke such diseases as diabetes,
atherosclerosis, hypertension, cardiovascular disease and cancer. Liver regulates
glucose and lipid metabolism through the activity of certain proteins. Today,
there is more and more research showing that despite adipose tissue, most of
obesity-related metabolic disorders also manifest in liver, causing liver steatosis,
and non-alcoholic fatty liver disease, eventually leading to inflammatory
steatohepatitis. In this study we investigate qualitative and quantitative changes
in protein profile of rat liver with induced obesity compared to that one who were
treated with corrective peptides.

In experiment were used white nonlinear male rats with an initial weight of
110- 200 g. During 1 week of consuming a normal diet, all animals were randomly
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divided into certain groups: group 1 ("Control™) fed on a normal diet; group 2
("WKD") fed on a high-calorie diet (HCD) consisting of standard food (60%),
pork fat (10%), chicken eggs (10%), sucrose (9%), peanuts (5%), milk powder
(5%), vegetable oil (1%) and water; groups 3 - 6 fed on a HCD and peptides
derived from the crayfish shell (3 group), kidney beans pods extract (4 group),
pomegranate skin (5 group) and enzymatically hydrolyzed fish waste, respectively.
Fish waste (6 group).

Samples for SDS-PAGE were prepared according to a standard protocol: 1)
liver tissue homogenates were incubated with distilled water and 0,25% acetic acid
for 30 min at 4 °C; 2) the mixture was centrifugated for 15 min at 7,000 g; 3) the
precipitate was mixed with a sample buffer in an appropriate volume and stored
before electrophoresis at 4°C.

To analyze the changes in protein profile, the standard method of sodium
dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) was conducted. As
markers of molecular weight were used “protein test mixture 6 for SDS-PAGE”
“SERVA”, Germany.

We determined that in group 1 all proteins divided between molecular weight
(MW) fractions from 90 to 40 kDa and lower than 40 kDa, while proteins with MW
higher than 90 kDa weren’t found (Fig. 1). In comparison to it, in group 2 this
division was approximately the same, protein fraction with MW 90 — 40 kDa
decreased on 3,2%, but protein fraction with MW lower than 40 kDa increased on the
same percentage. We also found several changes in proteins’ profile in experimental
groups 3 — 6. For instance, in group 3 proteins with MW lower than 40 kDa raised up
to 58%, despite this in group 4 proteins distinguished more evenly between MW
fractions. In groups 5 and 6 we identified the presence of proteins with MW higher
than 90 kDa, which wasn’t found previously. In spite of this, in those groups
prevailed proteins with higher MW, 3,1 and 6% of proteins >90 kDa 69% and 61,7%
of proteins 90 — 40 kDa, 28% and 32,36% of proteins <40 kDa.

Having analyzed all obtained results, we identified that protein profile of rat
liver slightly changes between MW fractions 90 — 40 kDa and <40 kDa. However,
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there is a great difference between experimental groups treated with corrective
peptides and groups 1 and 2. These deviations may have a positive effect on the
prevention and treatment of pathophysiological changes provoked by the

development of obesity, but this case requires further research.
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Fig. 1. Qualitative protein content in samples of rats' liver

Ferula persica Wild. Study of the chemical composition of the roots
Karimli E.G.

Azerbaijan Medical University, Baku, Azerbaijan
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Ferula persica Wild. is a perennial herbaceous plant belonging to the
umbelliferae family, widely distributed in Central Asia, Iran, China, Afghanistan,
Siberia, and North Africa. There are 10 species in the Caucasus and 8 species in
Azerbaijan, it is known from the literature that F. persica contains essential oils,
alkylated coumarin, complex ethers, sterol, sulfur-containing compounds,
sesquiterpene coumarins, sesquiterpene coumarin glycosides, sesquiterpene
germacrene and eudesmanolide lactones, phenolic compounds, etc. received. Ostol
coumarin obtained from this species increases blood pressure, stimulates the

respiratory system, has an antibacterial and fish-poisoning effect.
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The purpose of the work: to identify the coumarin content of F. persica roots
and to use the obtained results in the future study of the chemotoxonomic regularity
of this genus.

Material and methods. The roots of Ferula persica collected from the Jangi
area of Gobustan district of the Republic of Azerbaijan (40°30'03.04” N 49°15'33.11"
E; 356 m) were used as the res/ earch object in the fruit processing phase on July 21,
2021.

Experimental part. Extractive substances were extracted by the total
extraction method, glass column chromatography was used to obtain the isolated
substances individually, "Silufol UV-254 and silica gel 60 GF254 (Merck)" plates
were used to check the individuality of the substances. Obtaining the sum of
extractives. 2 kg of dried, crushed roots 3 times, each time for 1 day ethanol
alcohol (>99% Merck KGaA, EMD Millipore Corporation); is extracted with The
obtained extract is filtered, expelled through a rotary evaporator on a water bath.
146 g of brown residue is obtained.

The discount for raw materials is 7.3%. 60 g of the resin was dissolved in a
small amount of ethyl alcohol and chromatographed on a glass column (h=1m,
d=3.5 cm) filled with neutral Al,O; with Il activity according to Brockman. The
ratio of resin and sorbent is 1:10. Chromatographic column with hexane (20
fractions), hexanet+benzene (51 fractions, 9:1, 8:2, 7:3, 6:4, 1:1, 1:2, 1:3, 1:4
ratios), benzene (44 fractions), eluted with benzene+ethyl acetate (15 fractions 4:1,
3:2, 1:1) and ethyl acetate, ethyl acetate+alcohol (8 fractions 9:1, 8:2, 7:3).

The result. As a result of dividing the sum of extractive substances by
chromatographic method, 4 substances were obtained. Based on spectral data, 3
coumarins: (1 alkylated, 3 irezan-type sesquiterpenoid coumarins), two sesquiterpene
lactones, and 1 sterol were studied. Identified compounds were determined by
comparing spectral (UV, IR, NMR spectra, X-ray) and physical constants (melting

temperature, spin angle) described in the literature.
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Relevance of the topic.We aim to conduct marketing research in the segment
of hepatoprotective drugs: to study the market of Uzbekistan by country, to analyze
the country of production, to study the assortment and its indicators, to analyze the
active substances, to research the form of the drug, and to conduct research in the
Republic of Uzbekistan between 2017 and 2019. The method of comparison of
hepatoprotective drugs recorded in the State Registers of drugs and medical
products was studied using content analysis. As a result of the research, it became
known that when an alyzing the hepatoprotective drugs by country, it was found that
the share of local manufacturers is 35%, CIS countries 33% and foreign countries
39%.

Comprehensive analysis of the state of hepatoprotective drugs in the
pharmaceutical market in the Republic of Uzbekistan, study of the amount of
hepatoprotective drugs registered in 2019, comparative study of the share of
pharmaceutical companies that produced these drugs, and determination of the
amount brought to the territory of the republic.

Materials and methods. A comparative analysis of hepatoprotective drugs in
the pharmaceutical market of Uzbekistan was conducted. We aim to conduct
marketing research in the segment of hepatoprotective drugs: to study the market of
Uzbekistan by country, to analyze the country of production, to study the assortment
and its indicators, to analyze the active substances, to research the form of the drug,
and to conduct research in the Republic of Uzbekistan between 2017 and 2019.

The method of comparison of hepatoprotective drugs recorded in the State
Registers of drugs and medical products was studied using content analysis. As a

result of the research, it became known that when analyzing the hepatoprotective
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drugs by country, it was found that the share of local manufacturers is 35%, CIS
countries 33% and foreign countries 39%. In the treatment of liver disease, the share
of foreign drugs in the supply of the population is large

When analyzing the production of hepatoprotective drugs by pharmaceutical
manufacturing enterprises of the Republic of Uzbekistan, in 2019 Remedi group
(Kanitrin Neo, Levokar, Alotrem Neo, lzikar, Zevritin Neo, Tonikar solutions,
Gepronitin gran., Hepa-Line gran., Gepazagran., Gepatrim gran., Livit gran.,
Ursomed caps.) 34%, Temurmed farm (Lekartin, Hepa-Tsir, Hepastronger, Rimaxol-
Hepa, Heparixol, Thioctolip solutions) 10% and Merimed and Mediopharm
(Alkarnite, Neocarnite solutions) 9%, Uzkhimfarm (Hepaglitts 10ml solution No. 10,
Effort 10ml solution No. 10, Kobavit 0.005g tabl) 6%, Lekintercaps (Belikhol,
UrsoLIK, Hepahol capsules) 4% it became known that he organized only in the form
of capsule medicine by these listed manufacturers.

The production of Ursokodar, Belikhol, UrsoLIK, Hepaxol, MER Ursosim,
MR Ursasan, EssentsiaNik, Hepalyuks forte, Ursomed, Ursodeoxin-TAl drugs
became known.

The obtained data show that a total of 164 drugs with hepatoprotective effect
are registered in our Republic, of which 94 are produced by foreign, 30 by CIS
countries, and 40 by local pharmaceutical enterprises.

31% of hepatoprotective drugs registered in the State Register No. 23 of
2019 are in Uzbekistan, 14% in India, 9.5% in Ukraine, 8.5% in Russia, 8% in
Germany and Turkey, 4% in England, 3% in China, as well as Romania , 2% in
the Czech Republic, Greece, Italy, and 1% in Australia, Belarus, Georgia, Egypt,
Korea, and Latvia. During the years 2017-2019, when studying the dynamics of
the range of hepatoprotective drugs registered in the State Register of Medicines
and Medical Products in the Republic of Uzbekistan, the range increased from 126
trade names in 2017 to 154 trade names in 2018. In 2019, it was determined that
there are 160 commercial names of hepatoprotective drugs. The overall increase in

product range has been steadily increasing year after year.
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Results. The hepatoprotective drug segment of the pharmaceutical market of
Uzbekistan was studied and the following results were obtained:
1. According to the results of the analysis, in 2019, a total of 164 preparations
with hepatoprotective effects were registered in our Republic.
2. It was observed that the share of domestic producers in this area in terms of
assortment and their width is growing year by year.
3. An assortment of hepatoprotective drugs and a list of trade names was
formed in the pharmaceutical market of Uzbekistan.
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Role of dry extract of Scutellaria iscanderi I. in obtaining gold nanoparticles

Khamidullaev Sh.A., Shermatova |.B.
Tashkent Institute of Pharmacy, Tashkent, Republic of Uzbekistan

iroda.shermatova.94@mail.ru

Relevance: One of the widespread species of the genus Scutellaria L. in
Uzbekistan is Scutellaria Iscanderi Juz. (Iscander's hellebore). The herb of Iscander's
Shlemnik (FSP 42 Uz-15842842-3731-2019) and tincture of Iscander's Shlemnik
(FSP 42 Uz-04610617-3732-2019) are included in the register of medicinal
preparations of Uzbekistan as a sedative agent. Studies have shown that Scutellaria
contains hundreds of active ingredients involved in the regulation of biological
processes in the body: flavonoids, saponins, coumarins, vitamins, minerals,
polyphenols, amino acids, essential oils, etc.

And most of them are concentrated in the roots.The properties of the

components of the plant are extremely diverse: Flavonoids are the most active and
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numerous compounds found in the plant. There are more than 110 varieties of these
substances in the dried root of hellebore, including baicalin, which is responsible for
most of its therapeutic activity. Baicalin has antiviral, anti-allergic, anti-apoptotic
(prevents cell death), anti-inflammatory and antioxidant effects, and is also used to
treat hypertension. Resins - improve metabolism and have antimicrobial, antioxidant
and antitumour effects. Coumarins help prevent thrombosis, improve vascular tone
thin the blood and help manage high blood pressure. Phytohormones regulate
hormonal balance, prolong youth and protect cells from cancer. Saponins have a
powerful stimulating and adaptogenic effect on the body. Tannins increase
regeneration of damaged tissues and reduce inflammation. Bitters stimulate appetite
and secretion of digestive juices.

The plant is also rich in vitamins (B group, rutin, retinol, tocopherols), and
minerals (potassium, calcium, magnesium, molybdenum, selenium, zinc).An
effective and safe method for the synthesis of metallic NPs is the use of plant
extracts. Plants contain certain biologically active compounds such as flavonoids,
phenols, citric and ascorbic acids, polyphenols, terpenes, alkaloids and reductases
that play the role of reducing agents. Biotechnological synthesis of HF has certain
advantages over chemical methods because plant extracts act not only as reducing
agent but also as stabilising and isolating agents .

Aim of the study: The aim of this study is to investigate the amount of
flavonoids and tannins that are contained in the dry extract of Schlemtnik spp.

Objects and methods: Scutellaria iscanderi Juz. The quantitative content of
the sum of flavonoids was determined by spectrophotometric method, the content of
tannins was determined by permanganatometric titration.

Results obtained: The following technology was used to obtain the dry
extract: S. iscanderi was ground, loaded into an extractor and extracted five times
with 40% ethyl alcohol at room temperature, infused for 6 h each. The extracts were
combined, filtered and concentrated to a thick mass. At the end of the process,
purified water was fed into the evaporator and the process was continued until ethyl

alcohol was completely removed.
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The concentrate was analysed and the dried solution was diluted with purified
water or concentrated to a dry residue content of 15%, which was filtered and stirred,
pumped by means of a peristaltic pump with a controlled flow of solution into a spray
dryer at a rate of 5 I/h, at a drying agent inlet temperature of 180°C, at the outlet
temperature of 75°C and by creating an air supply pressure of 0.15 MPa. A dry
extract with a yield of 13.3% by weight of the raw material is obtained. Received dry
extract of Shlemnik with a percentage content of flavonoids 18.0% and 19.4% of
tannins.

Conclusion: We obtained dry extract of Clematis with percentage of
flavonoids 18.0% and 19.4% of tannins. The reducing, stabilising and insulating
properties of flavonoids played an important role in the synthesis of gold

nanoparticles by green synthesis method.

Vitamin Ds-E Protein Complex
as a therapeutic and prophylactic vitamin medication
Khomenko A.V., Vasylevska V.M., Shymanskyi 1.0.,
Lisakovska O.0O., Veliky M.M.

Department of Vitamins and Coenzymes Biochemistry, Palladin Institute of Biochemistry

of the NAS of Ukraine, Kyiv, Ukraine

victanna@gmail.com

According to the World Health Organization and the European Association for
the Study of Vitamin D, there is currently a pandemic deficiency of vitamin D
(cholecalciferol) among the world's population. Vitamin D3 is known to be a
bioregulatory compound that has a multisystem effect on physiological processes and
mental health at different periods of a person’s life. A unique feature of vitamin Ds is
its protective effect against a range of diseases attributed to the presence of vitamin
D; receptor in almost all cell types that ensures comprehensive regulation of
metabolism.

Based on data from the Ukrainian Osteoporosis Association, the proportion of
vitamin D insufficiency/deficiency among adults in 2021-2022 was 47.5%, and the
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average level of its main circulating metabolite — 25-hydroxyvitamin D3 (250HD5),
in blood serum was about 35 ng/ml. Insufficient bioavailability of vitamin D; is
considered to be the rationale for the significant prevalence of osteoporosis in adults,
as well as manifestation of rickets in children. This is due to both the inadequacy of
preventive doses of vitamin D5 and the lack of its high-quality medications.

In light of the above, the urgent task today is to develop effective drugs of
vitamin D3 and solve the problem of its rational supplementation in order to meet the
needs of adults and children for this biological compound.

The substance and pharmaceutical form of the vitamin drug — Vitamin Ds-E
Protein Complex — was obtained at the Palladin Institute of Biochemistry of the
National Academy of Sciences of Ukraine. This medication was developed for the
prevention and treatment of rickets and rickets-like diseases in children, D-
hypovitaminosis in pregnant women, mineral metabolism disorders, osteopathy of
various origins (osteomalacia, osteoporosis, orthopedic deformities, limb fractures
etc), as well as for the application in the complex therapy of diabetes mellitus,
rheumatoid arthritis and other metabolic and inflammatory diseases.

Vitamin D3 in the medication, developed on the basis of updated technology, is
contained in a molecular complex protected from oxidation. In particular, the active
substance is stabilized by a cholesterol molecule and coated with highly purified milk
protein — casein. Vitamin E within the complex increases the stability, absorption and
bioavailability of vitamin D3 in the organism.

The developed Vitamin Ds-E Protein Complex demonstrates improved
characteristics: increased binding capacity of vitamins D; and E with casein,
resistance to negative environmental factors, increased vitamin D3 content to 2000-
5000 IU per tablet, and extended shelf life up to 4 years. Vitamin Ds in this drug
exhibits high therapeutic effectiveness, which, according to studies presented in the
Table 1, is 40% higher than existing analogues of vitamin D3 drugs in the form of
CWS and oil solution. The advantage of Vitamin D;-E Protein Complex is the

absence of preservatives and synthetic stabilizers.
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Table 1. 25(OH)Dj3 content in rat serum after 14 days administration of vitamin D3 in different

forms, MeantSD, n=9.

Experimental Groups 250HDjs in serum, nmol/L
Vitamin Ds-E Protein Complex 83,0+2,1
Vitamin D3 water soluble granules — CWS 53,9+2.1
Vitamin D3 in oil solution 40,1+1,2

Overall, the use of the Vitamin Ds-E protein complex is an effective tool for
solving one of the key health problems of various age groups of the Ukrainian
population — reducing the percentage of people with vitamin Ds deficiency or

insufficiency.

Germanium citrate has protective effect on the ovarian function of female aging
mice
Kondratska O.A., Grushka N.G., Pavlovich S.1., Yanchii R.I.
Immunophysiology Department, Bogomoletz Institute of Physiology of the NAS, Kyiv, Ukraine

elena-shepel@ukr.net

Reproductive aging of mammalian females is an irreversible process associated
with a decrease in both the quantity and quality of oocytes, which, in turn, can lead to
decreased fertility and the development of infertility. One of the key factors
influencing this process is oxidative stress. Reactive oxygen species (ROS) are
important signaling molecules in physiological processes (the maturation of oocytes,
fertilization, embryo development and pregnancy). But with age, the balance between
ROS and antioxidants is disrupted towards an excess of ROS, and oxidative stress
occurs, which can lead to oocyte aging. Research into stress-reducing drugs may be a
successful preventive intervention strategy to slow ovarian aging and preserve
reproductive health. The aim of this work was to evaluate the effect of germanium
(Ge) citrate, obtained by electropulse nanotechnology, on the viability of ovarian
granulosa cells, the state of the pro- and antioxidant systems, and the metabolic

activity of neutrophils in female aging mice. The studies were carried out on mature
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female Albino mice (young mice — at the age of 6-8 weeks, weighing 20-22 g; aging
mice — at the age of 8-9 months, weighing 30-34 g).

The results showed that aging mice exhibited decreased viability and increased
necrotic and apoptotic death of ovarian granulosa cells (GCs). An increase in the
content of 2-thiobarbituric acid active products in the liver tissue was revealed. There
was a decrease in serum ceruloplasmin levels, but at the same time a slight increase
in reduced glutathione levels in liver homogenate. There was also an increase in the
metabolic activity of neutrophils. The use of Ge citrate had a cytoprotective effect on
the viability of GCs, reducing their necrotic and apoptotic death. In addition, the
administration of Ge citrate contributed to a significant reduce of lipid peroxidation,
regulation of antioxidant defense, as well as a decrease in the functional activity of
inflammatory effector cells, which was confirmed by a decrease in the activation of
oxygen-independent and oxygen-dependent metabolism of neutrophils in the
peripheral blood of aging mice.

Thus, the results obtained in aged female mice showed that Ge citrate exhibits
an antioxidant effect, preventing the development of oxidative stress and improving
the viability of ovarian cells. The data obtained indicate the feasibility of further
study of Ge citrate and the prospects of its use for the correction of age-related

changes aimed at reproductive health maintaining.

The biological role of Chlamydomonas reinhardtii in industrial biotechnology

Kravchenko V.M., Seniuk 1.V., Riyad Qamouta, Harrouch Hamza
National University of Pharmacy, Kharkiv, Ukraine

citochrom@mail.com

Microalgae constitute a diverse group of eukaryotic unicellular organisms
that are of interest for pure and applied research. Owing to their natural synthesis
of value-added natural products microalgae are emerging as a source of
sustainable chemical compounds, proteins and metabolites, including but not

limited to those that could replace compounds currently made from fossil fuels.
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For the model microalga, Chlamydomonas reinhardtii, this has prompted a period
of rapid development so that this organism is poised for exploitation as an
industrial biotechnology platform. Highly advanced industrial biotechnology
systems using bacteria and yeasts were established in a classical metabolic
engineering manner over several decades.

Chlamydomonas reinhardtii offers potential as a host for the production of
high value compounds for industrial biotechnology. Synthetic biology provides a
mechanism to generate generic, well characterised tools for application in the rational
genetic manipulation of organisms: if synthetic biology principles were adopted for
manipulation of C. reinhardtii, development of this microalga as an industrial
biotechnology platform would be expedited.

Industrial biotechnology employs biological systems, mainly microbes, for the
production of commodities. Today these range from fuels, to platform chemicals, and
many high-value products, including a vast range of therapeutics and
pharmaceuticals. IB has its origins in fermentation practices for beer, wine and
breadmaking, but as microbiology emerged as a science, the ability to control these
technologies proceeded in parallel, and led to many important compounds being
made this way.

A noteworthy example is penicillin from the fungus Penicillium notatum, as
well as several other naturally occurring antibiotics from soil bacteria. The advent of
genetic manipulation enabled the optimisation of biological production systems and
enormously expanded the portfolio of compounds that could be produced by IB,
including the ability to produce human insulin and growth hormone as recombinant
proteins, avoiding the side effects of use of animal forms of the hormones. Today, as
well as pharmaceuticals, products from IB are an everyday feature of life, from
vegetarian cheeses made with recombinant rennet, to plastics made from platform
chemicals, to enzymes in washing powders.

Synthetic biology draws on principles first employed in the electronics field,

and aims to create or (re)design complex biological circuits, networks or whole
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organisms in a rational way, combining computational models with assembly of
standard or modularised components, to create useful outputs. Synthetic biology is
characterised by an iterative workflow of continuous improvement, with generated
knowledge informing subsequent rounds of design. The basis is the use of standard
parts for the design and engineering of novel biological systems, in this example
DNA sequences such as promoters, terminators or introns.

These parts or pathways may be described as orthogonal, that is they are
transferrable between different cellular hosts with little/no impact on function.
They may be insulated, so they are unaffected by host cell metabolism, while an
approach may be said to lead to abstraction, allowing design at higher levels of
complexity because work builds upon well characterised inputs. This makes
knowledge transferable, as a combination of elements that lead to a predetermined
expression level of a transgene could be employed in subsequent studies to drive
the expression of other transgenes.

The aim is that, once sufficiently well characterised, the design process no
longer needs to consider individual DNA parts. Instead these may be combined
into expression cassettes or devices with novel but predictable outputs. This will
allow the field to progress more efficiently by building directly upon work that
preceded it.

Microalgae are of interest to academic and commercial stakeholders due to
their unique biology, which encompasses facets of bacterial and yeast systems, and
their potential as a biotechnology platform. Although the microalgal research field
IS less well developed than for the former organisms, the model green alga, C.
reinhardtii, is positioned for development as an IB platform. It is evident that the
major limitation now lies in our capacity to engineer C. reinhardtii efficiently. By
taking a synthetic biology approach, progress within the field should be

accelerated.
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Development of an anxiolytic drug based on bromantane
Kryshchyk O.V., Honcharova O.V.
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The class of anxiolytic drugs includes chemical compounds of psychotropic
action that selectively suppress feelings of fear, emotional tension, anxiety and worry
and are used mainly for the treatment of patients with neurotic and neurotic-like
disorders.

Modern anxiolytic drugs prescribed by doctors have a number of
disadvantages: a long latent period of the formation of a therapeutic effect is possible,
as well as its insufficient breadth and stability; risk of toxic effects in case of
overdose, high probability of developing side effects, which is often the reason for
refusal of therapy. These factors make the search and development of anxiolytic
drugs that have a polyvalent effect, which combine their own antidepressant activity
with the ability to eliminate anxiety symptoms, positively affect the intellectual and
cognitive functions of the patient, with a rapid development of psychotropic effect
and a sufficient therapeutic breadth, urgent.

Alpha-amino acids and their cyclic derivatives (GABA, glutamate, etc.) are
used as basic structures, which are modified to create biologically active substances
with great therapeutic potential. The introduction of a structural fragment of
adamantane into the molecules of physiologically active compounds in many cases
Increases their bioavailability.

Thus, based on the above facts, the main goal of this work is to substantiate the
composition of an anxiolytic medical drug, determine its rational dosage form and
develop a rational technology for its production.

The main active substance of the composition is adamantylbromophenylamine.

Adamantylbromophenylamine reduces the activity of excessively increased
processes of lipid peroxidation, helps preserve the integrity and barrier function of
cellular and mitochondrial membranes. Due to the increase in dopamine synthesis,
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adamantylbromophenylamine therapy does not develop depletion of neuronal
reserves of catecholamines.

To select the optimal composition of auxiliary substances in the production of
tablets, the physicochemical and technological characteristics of the substance and
auxiliary substances were studied: ludipress (lactose monohydrate, povidone,
crospovidone) and magnesium stearate. A rational method of production of anxiolytic
tablets by direct pressing is substantiated.

On the basis of the created mathematical model of material flows, the
developed technological scheme and the technical and economic calculations of the
production of an anxiolytic agent in tablet form, the necessary technological
equipment for production was selected, taking into account dangerous and harmful
production factors. The estimated estimated production cost confirms the economic

benefit of the project.

Research of alcoholic fermentation of grape must on pulp
Kulebiakin V.P., Zubareva |.M.

Dnipro National University, Dnipro, Ukraine

valerahacker357753@gmail.com

The development of the wine industry in Ukraine is a topical and important
issue. Domestic wine not only brings profit to the industry, but also provides jobs for
a large number of Ukrainians. The unigue combination of soil, climatic and varietal
characteristics of grapes in Ukraine allows us to create exclusive wines that have no
analogues on the global market.

Despite the fact that winemaking has existed for a long time, in each case
the quality of the finished wine depends on the creation of certain conditions and
the ability to manage the production processes based on biochemical and
microbiological research. In the process of alcoholic fermentation, two main
products are formed from glucose - ethyl alcohol and carbon dioxide, as well as
intermediate secondary metabolites: glycerin, succinic, citric, pyruvic and acetic
acids, acetaldehyde, esters and so-called fusel oils. The total amount of
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fermentation products and the ratio of individual components depends on the yeast
race and fermentation conditions - temperature, sugar concentration, aeration, pH
of the medium, etc.

The aim of this research work was to conduct alcoholic fermentation of grape
must on pulp obtained from cultivated red grapes of the species Vitis vinifera,
Moldova variety, using two modes.

It is known that various technological schemes are used in the production of
red wine materials. In the research variant, as one of the alternatives, the introduction
of pure yeast culture (PYC) Saccharomyces vini into preheated must with pulp was
carried out. Warming up of the wort was carried out as an initial decontamination,
excluding the treatment with sulfuric acid.

The control variant was alcoholic fermentation on the spontaneous microflora
of grape berries.

The alcoholic fermentation processes carried out according to the two variants
were monitored by a number of indicators: temperature, total acidity, concentration of
reducing sugars and ethyl alcohol, volatile acids in the wort were measured daily, and
the condition of yeast and microflora in general was monitored.

It was found that under the conditions of the action of the PYC in the treated
wort, fermentation began and ended earlier than in the variant without heating. It is
believed that the use of PYC has great advantages in that the initial lag phase of
fermentation is eliminated, carbohydrates are fermented more actively with the
receipt of maximum alcohol content. In this research, the intensity of fermentation
did indeed increase by 2-2.5 times.

However, the wine material from the control sample, which was fermented
spontaneously with the participation of a more diverse wild microflora without
heating, although obtained later, had more enriched and harmonious organoleptic
properties. The successful fermentation of this sample is explained by the fact that,
as microbiological studies have shown, the fermentation process continuously
selected the most viable yeasts of the Saccharomyces genus, which multiplied
rapidly and ensured efficient fermentation of sugars. The ethyl alcohol content and
all standard indicators in both the experiment and the control were within the
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normal range.

As a result, under normal conditions of the initial wort and favorable
temperature conditions, fermentation can be successfully carried out without the use
of the PYC, as is practiced at many wineries in different countries.

In our opinion, such a technological variant of alcoholic fermentation is more
appropriate for small wineries. In the conditions of large-scale wine production, we
consider it economically feasible to use a more competitive PYC with preliminary

thermovinification of the initial must.

The influence of cerium dioxide nanoparticles on the dynamics of the
Bradyrhizobium japonicum population
'Leonova N., “*Hretskyi 1.

'D.K. Zabolotny Institute of Microbiology and Virology, National Academy of Sciences of Ukraine, Kyiv,
Ukraine
?Kyiv National University of Technology and Design, Kyiv, Ukraine

ihorhretskyi@gmail.com

The nitrogen imbalance issue in the soil caused by anthropogenic factors
requires the development of modern environmental technologies. One of the effective
approaches involves the use of biological compositions containing nitrogen-fixing
bacteria, particularly from the genus Bradyrhizobium, and cerium dioxide
nanoparticles (CDNSs), which prove particularly promising for biological research due
to their minimal toxicity.

The object of the research was the soy rhizobia strain Bradyrhizobium
japonicum, which was deposited in the D.K. Zabolotny Institute of Microbiology and
Virology NAS of Ukraine under registration number IMV B—7194. The work used
CDN:s, particle size 4-6 nm, & = +10 mV. Cultivation of bacteria was carried out in
flasks with a volume of 750 ml on a mannitol-yeast medium at a temperature of +28
°C. Biotesting of CDNs action was performed with concentrations of 1 uM and 1
mM. Methods of regression analysis of variance and experimental designs were used

to assess dependence between bacterial titer of B. japonicum IMV B-7194 and
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several factors: CDNs concentration (Ccpys), substrate (mannitol) concentration (Cs)
and duration of culturing (t). Statistical analysis was carried out using TIBSCO
Statistica 14.

As a result of raw data analysis the regression equation has been obtained as
the form of a polynomial, considering only statistically significant effects: BT =
9,43x10° — 5,8x10°xCepns + 1,24x10°%Cy + 1,62x10°xt — 6,63x10°xCeppext —
1,14x10°xCsxt, where BT — bacterial titer, Ccpns - CDNs concentration, t —
duration of culturing and C; — substrate concentration.

From the obtained model, it turns out that the duration of CDNs exposure
(cultivation) turned out to be the most important factor (F = 8.08, p<0.001), with its
increase, the number of cells should increase linearly. At the same time, an increase
in NDC concentration (F = 3.0722, p<0.006) should lead to a decrease in cell titer
compared to the positive effect of mannitol (F = 6.19, p<0.001), with other factors
constant.

It was determined that the effect of the studied nanoparticles in different
concentrations had a non-linear dose-dependent nature: at a concentration of 10° M
growth processes are stimulated compared to the control, and at 10° M — inhibition

compared to the control.

Methods for solving applied problems in biotechnology
Levkin D.

Department of Physics and Mathematics, State Biotechnological University,
Kharkiv, Ukraine
dimalevkin23@gmail.com

The report investigates the use of dynamic modeling methods for solving
applied problems (computational and optimization) in biotechnology and ensuring
control over the use of energy resources of laser emitters during laser embryo
division. The main optimization problem of finding the optimal values of energy and
time costs to reduce embryo injury during the biotechnological process is presented.
Despite the focus of the author's research on solving a specific applied problem in
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biotechnology, it is advisable to apply it to solve other applied problems in
ophthalmology, metallurgy, and other scientific fields. At the same time, a change at
the level of mathematical modeling and optimization of the parameters of the
modeled process, the object of study, and sources of thermal load will lead to a
change in the type of boundary value problems with differential equations, methods
of calculating and optimizing the values of the temperature field and its parameters.
However, the direct procedure for optimizing the parameters of the radiators can be
left without significant changes, if necessary.

Considering the three-layer structure of the embryo and the technical
characteristics of laser emitters, it is impossible to guarantee the correctness of the
boundary value problem for the system of heat conduction equations describing the
state of the embryo under a laser beam using methods from the traditional theory of
existence and uniqueness of boundary value problems. To prove the correctness of
this boundary value problem, the author uses mathematical tools based on specialized
methods from the theory of differential and pseudo-differential operators in the space
of generalized slow power functions. It is shown that the solution function of the
system of differential equations of thermal conductivity, under the condition of
uniform boundedness of its control parameters, belongs to the space of infinitely
differentiable bounded functions of slow power growth. In addition, the differential
Fourier symbol of the boundary value function can be written as the sum of infinitely
differentiable, uniformly bounded symbols of differential operators. This guarantees
the correctness of not only the boundary value problem for the system of differential
heat conduction equations underlying the computational mathematical model of the
process of laser action on the embryo, but also proves the correctness of applied
optimization mathematical models.

In order to increase the accuracy of control over the use of energy resources in
the biotechnological process of laser embryo division, it is advisable to implement
several applied optimization mathematical models at once. In addition, in order to
avoid nucleation of cells caused by thermal stress surges during embryo thawing, it is

also necessary to optimize the parameters of laser emitters at the preparatory stage.
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Mathematical models describing the state of the embryo at the thawing stage are not
directly involved in the mathematical modeling of the embryo under the action of a
laser beam. However, considering the thawing stage is important for increasing cell
viability.

To optimize the energy and time costs of this biotechnological process, a large
uniform grid is constructed with discretization of the specified parameters. Control
over the use of energy resources is achieved by a directed step-by-step search, in
accordance with the selected differential criterion for calculating embryo damage, of
the nodes of a large uniform grid with the possibility of further crushing the large
grid. After crushing the steps of a large uniform grid, the step-by-step analysis of
thermal injury to embryos at nodal points continues, for example, by the method of
directed search, until the time allotted for finding the optimal values of the optimized
parameters is exhausted, or the predetermined accuracy of optimizing energy and
time costs is achieved. This will make it possible to find the optimal values of energy
and time consumption for the process of laser action on the embryo in a countable
number of iterations of solving boundary value problems energy and time

consumption during laser exposure to the embryo.

Study of the hygroscopicity of the glauconite substance
Maksudova F.X., Umaraliyeva N.R.

Department of Technology of Dosage Forms, Tashkent Pharmaceutical Institute,
Tashkent, Republic of Uzbekistan
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The study aimed to investigate the moisture sorption properties of glauconite
mined in the Parkent district of the Tashkent region. Research was conducted on the
sorption properties of both natural and thermally treated minerals. The best sorption
properties were observed in the fraction sized 100-200 um, which was chosen as the
basis for obtaining sorbents. Thermal activation was performed at temperatures ranging
from 400 to 1000°C. The moisture sorption properties of thermally activated glauconite
substances were determined using the method of S.A. Nosoviyka et al. (1969). To
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determine the Kinetics of moisture sorption, artificial environments with saturated
sodium bromide solutions at a relative humidity of 58% were created in desiccators.
Various samples of natural and activated glauconite were placed in desiccators and
weighed in crucibles with an accuracy of 0.0001 g for 1 hour at temperatures of 400,
600, 800, and 1000°C. The moisture content in the raw material was determined using
the gravimetric method by drying to a constant mass at temperatures of 100—105°C. The
kinetics of moisture sorption of natural and activated glauconites at different
temperatures were observed at room temperature over 10 days.

The results of the study showed that non-activated glauconite stored at a
relative humidity of 58% had residual moisture of 10+0.25%. Samples of glauconite
activated at high temperatures showed increased moisture sorption capacity: at 400°C
— 15£0.45%; at 600°C — 194+0.55%; at 800°C — 21+0.78%; at 1000°C — 22+0.35%.

Thus, activation of natural glauconite at 600°C and above resulted in a slight
difference in moisture sorption (on average £3%). However, the thermal activation of
glauconite at a significant temperature allowed for a significant improvement in the
sorption activity of the natural mineral, undoubtedly expanding its areas of

application.

The study of the sugar-lowering properties of polysaccharides isolated
from the leaves of white and black Mulberry
Malikova G.Yu.

Tashkent Pharmaceutical Institute, Tashkent, Republic of Uzbekistan,

gulchexramalikova.70@gmail.com

Annotation. Recently, the attention of researchers is attracted by
polysaccharide — bioglycans, which are obtained from various plants with a special
biological effect in the examination of the hypoglycemic activity of medicinal plant
extract collection.

Alimentary hyperglycemia and alloxanyl diabetes conditions hypoglycemic

effects of ego bulgan dorivor oxymiclaring curitilgan glucose conjugate extract
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posttranslational dosage of curitilgan. The results of the study showed that a separate
olingan extract contains a relatively high serum glucose content. Synergy can be
considered as part of a narrow-band structure. In case of alloxanyl diabetes,
hypoglycemic conditions, the clinic prescribes a sulfanyl - mannyl preparation.

In this article, we are presenting the results of the effect of polysaccharides
from the leaves of va (Morus alba) — belium Mulberry and (Morus nigra) — chyorny
Mulberry. From the fact that 170 mg/ kg of alloxan is once sent under the skin to
experimental animals, the sugar level in the mine has a high indicator (Table 1).
Mainly experimental diabetes was called through alimentary hyperglycemia (9 mg/kg

glucose feeding) and alloxan diabetes (alloxan 170 mg/ kg between muscle).

Table 1. Effect of hypoglycemic collection (at a dose of 100 mg / kg) on blood glucose levels
(in mmol/l) in Alimentary hyperglycemia

Groups Morus alba Morus nigra
control 7,18 + 0,70 (8) 8,49 + 0,78 (8)
experience 5,22 +0,65 (8) 7,00 £0,40 (8)
hypoglycemic effect (%) 27,30 17,55

Note: the number of experiments in parentheses; P<0,05.

To clarify, the results of the study were compared with intact animal data.
Control was animals that corresponded to experimental models, but were kept under
the same conditions without the introduction of hypoglycemic plant hom objects.

The results shown in Table 1 show that polysaccharides isolated from the
leaves of Morus alba, and Morus nigra, were found to have significant hypoglycemic
activity and served as the basis for a detailed study of it.

Considering that experimental animals took hypoglycemic collection per oral -
oral, it was necessary to take into account the time of its greatest effect on blood
sugar. For this purpose, experiments were carried out on the aforementioned models
with the observation of its effect for 24 hours and the single administration of a
hyperglycemia collection with the determination of sugar levels at intervals of 1 hour.
Observations showed that blood sugar levels decreased 2 hours after taking per oral
polysaccharide. Began to maintain its effectiveness from the moment of admission

for 6 hours.
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Flavonoid-containing pharmaceutical composition with phlebotonic
and anti-inflammatory properties
'"Matvieieva N.A., 2Bessarabov V.., 2Lisovyi V.M., 'Duplij V.P.,

'Bohdanovych T.A., *Hor&inova-Sedla¢kova V.

YInstitute of Cell Biology and Genetic Engineering, National Academy of Sciences of Ukraine,
Kyiv, Ukraine
2Kyiv National University of Technologies and Design, Kyiv, Ukraine
3Slovak University of Agriculture in Nitra, Nitra, Slovak Republic
bogdanovych_tais@ukr.net

The aim of the work was to study the anti-inflammatory properties of a
combination of flavonoids of natural origin as active pharmaceutical ingredients for
the creation of a new medicinal product in the form of suppositories. Such a drug
fundamentally differs in its medicinal form and properties from existing analogues
for complex therapeutic treatment of patients with inflammatory vascular diseases.

The standard test of DPPH radicals scavenging was used for antioxidant
activity determination, and anti-inflammatory activity was evaluated using 15-
lipoxygenase (15-LOX) inhibition reaction. Analytical standards of Diosmin and
Hesperidin, as well as flavonoid-containing lyophilized extract (70% ethanol) of
chichory hairy roots were used for the study.

The studied hairy root extract had a high level of antioxidant (ECsy = 0.174
mg) and anti-inflammatory activity. Inhibition of 15- LOX activity (1C5,=84.13 +
7.22) was significantly higher than that of Diosmin (244.75 = 19.91 uM). Moreover,
the Diosmin:Hesperidin:chicory complex in the ratio 9:1:2 showed a synergistic
effect in the reaction of 15-lipoxygenase inhibition, the 1Csy was 69.82 £ 4.56 uM and
was 3.5 times more active than when using the standard Diosmin+Hesperidin
composition, which is used in medicines in the form of tablets. Thus, the
diosmin:hesperidin:chicory complex in the ratio 9:1:2 can be used to create a new
medicinal product (suppositories) with antioxidant and anti-inflammatory effects.

Acknowledgements. The work was partially supported with grants of Visegrad
Fund (No. 52300061) and NAS of Ukraine (No. 0121U108090).
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Questions about the biodegradation of polymer products

Mitina N.B., Minina Yu.O., Ovcharenko S.V.
Department of Biotechnology and Life Safety of the State Higher Educational Institution
«Ukrainian State Chemical and Technological University», Dnipro, Ukraine

natalimitina0000@gmail.com

The increase and spread of the range of products made of polymer materials is
associated with their certain advantages over other materials, namely, cheapness, the
possibility of quick and convenient packaging and transportation of products,
increasing their shelf life and protection against pollution. However, rapid and
practically uncontrolled consumption of polymers leads to the occurrence of a large
amount of waste, which increases the burden on the environment. In developed
countries, the share of production of polymer containers and packaging reaches 1.5 %
of the gross national product and grows every year, and the world volume grows by 2
— 3 % annually [1]. Manufacturers and consumers are interested in safe, attractive,
environmentally friendly and easily recyclable packaging. That's why the research of
scientists is aimed at improving the technologies of secondary processing of
polymeric substances, namely the production of packaging that can quickly
decompose in the natural environment after the end of its useful life, without
additional burden on the ecosystem. It is known that the majority of high-tonnage
polymers are completely assimilated by nature (decomposed into elementary
compounds) over hundreds of years, and therefore their waste accumulates in the
environment [2]. The development of the packaging industry consists in establishing
general patterns in the selection of components and technological parameters for the
production of packaging materials that would combine a high level of operational
characteristics (strength, gas and moisture impermeability, environmental safety, etc.)
with the ability of packaging waste to biodegradation. Degradable packaging
materials are divided into materials: synthetically obtained; based on natural
polymers obtained by biological modification of natural polymers. Modern research
in the field of creating biodegradable materials, including packaging materials, is
conducted in two directions: the development of compositions of polymer materials
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with admixtures of auxiliary substances, which under the influence of
microorganisms would quickly decompose and be completely mineralized (at the
same time, the polymers themselves can be made from both petrochemical and from
renewable raw materials of plant or animal origin); development of compositions of
polymeric materials with admixtures of auxiliary substances without requirements for
their rapid decomposition [3]. The biomaterials packaging segment accounts for
about 70 % of the total market volume, as the wide use of environmentally safe and
"self-recyclable” material as food packaging is better compared to polymers from oil
or natural gas [4]. In particular, for the food industry, it is proposed to use films based
on biological polymers (starch, gelatin, pectin, etc.) more widely. But the issue of
finding biodegradable polymers, in particular giving traditional synthetic polymers
the properties of accelerated biodegradation, the use of water-soluble polymers,
remains neglected. Therefore, taking into account the accumulation of a large amount
of polymer waste and the growth of the number of enterprises involved in their
production, the disposal of polymer surpluses is a global problem in environmental
pollution. In particular, many opportunities for innovation and market growth create
the growing popularity of packaging from "green" materials. Therefore, this paper
analyzes the relevance of using biodegradable polymer products that are able to
decompose within a short time without harming the natural environment.
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temperatures during autotrophic cultivation of selected lactose-assimilating
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As human population enlarges every day, the demands for variety of different
goods and services also rises. Nowadays for humans to thrive in this world as a
healthy society, we need to expand our research broader and more in depth as well as
combine different ecosystem contributors to ensure sustainable use of our resources.
Contemporary approaches in plant and microalgal biotechnology enables to make
agricultural and anthropogenic interaction long-term sustainable.

Agriculture provides general part of the nutrients needed for human for
surviving. Besides, as human population enlarges extensively, and most of
agricultural crops are treated with chemical fertilizers and pesticides which are
harmful to human and environment also abroad of the cultivated fields, research
efforts for balanced farming are required.

Microalgae are microorganisms which can be used to replace hazardous
chemical fertilizers with more human and nature friendly solutions. There are
numerous compounds in microalgae, which are essential to agricultural plants as
growth promoters. There are also two ways on apply microalgae fertilizers for
agricultural plants. One is, to make extracts and spray them on plant leaves, thus
enabling plants to access the needed nutrients through leaves. Second is, to use live
microalgae cell suspensions not only on leaves but as well for soil treatment. This
way microalgae are still functional and potentially by keeping metabolism active,
could enhance plant growth. Microalgae with high lipid content, in particular of long

chain, are important for carbon stabilization and humification processes during the
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accumulation of soil organic matter. Obviously, that for any kind of further industrial
application, including agricultural, high productivity of microalgal biomass should be
achieved. Our previous research shows, that mixotrophic cultivation of selected
lactose-assimilating microalgal strains in whey as additional carbon source ensures
higher biomass and lipid productivity compared to autotrophic growth.

In this research lactose metabolising microalgal isolates have been screened for
suboptimal temperature at 10°C. Isolated microalgal strains have been identified as
Tetreadesmus obliqguus and Graesiella emersonii. In addition, acquired
environmental isolates have been compared with commercially available microalgae
strains of Chlorella vulgaris, Spirulina platensis and Dunaliella salina. Results
show, that G. emersonii produces greater amounts of lipids compared to C. vulgaris,
S. platensis, D. salina and T. obliquus when cultivated in different temperatures.
Cultivation in optimal growth temperature gave no significant (p < 0.05) difference in
polyunsaturated fatty acids (PUFA) content in T. obliquus, but significant difference
was found for G. emersonii. By growing T. obliquus and G. emersonii at suboptimal
temperatures, it is possible to obtain lipid content of 15.74 + 0.06 g/100g, and 19.36 +
0.08 g/100g. From which, PUFA are 4.35 + 0.03 g/100g and 7.26 + 0.04 g/100g
respectively. It is about 27.6 % and 37.5 % of all lipids produced by T. obliquus and
G. emersonii during cultivation at suboptimal temperature. Cultivation at optimal
growth temperature 25°C gave 28.93% and 19.88% PUFA of all lipids for T. obliquus

and G. emersonii.
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Figure 1. Graph A — Lipid content in different microalgae cultures grown at different temperatures. Graph B —

Polyunsaturated fatty acids content in different microalgae cultures grown at varied temperatures.
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Further studies on evaluation of cultivation temperature and other growth
factors on biomass productivity and composition of biomass, including lipids and
content of polyunsaturated fatty acids, for selected lactose-assimilating microalgal
isolates are in progress, also influence of the factors should be evaluated further
during autotrophic an mixotrophic cultivation.

This study was co-financed by European Agricultural Fund for Rural
Development (EAFRD) and supported by the Ministry of Agriculture and Rural
Support Service of the Republic of Latvia.

Research into the development of a dietary supplement in the form
of capsules based on dandelion officinalis
Nuridullaeva K.N., Rizaev K.S., Karieva E.S.

Department of Dosage Forms Technology, Tashkent Pharmaceutical Institute,
Tashkent, Republic of Uzbekistan
knn9.03.1988@mail.ru

The healing properties of plants are known and used by humanity since ancient
times. Safety, effectiveness, economic feasibility, virtually no side effects, the
possibility of long-term use, the possibility of combining with other drugs - this is an
incomplete list of the advantages of plant-based drugs. The above factors are the
reason for the increased interest of researchers in the study of biologically active
substances of medicinal plants in order to create new effective drugs and dietary
supplements.

The Tashkent Pharmaceutical Institute has developed a technology for
obtaining an inulin-containing substance from the roots of dandelion, which grows on
the territory of the Republic of Uzbekistan.

The objective of this research was to select the composition and develop
technology for obtaining a biologically active supplement in the form of capsules
based on this substance.

Initial studies of the pharmacotechnological parameters of the substance showed

the need to introduce excipients to obtain high-quality products. For a scientifically
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based selection of excipients in the composition of the encapsulated mass, it was decided
to use the method of two-factor analysis of variance 5x5 with repeated observations
(n=3). The influence of the filler type (factor A) and granulating agent (factor B) was
studied as factors. The results of the release of active substances in in vitro experiments
were chosen as a quantitative indicator of selection.

Magnesium stearate was introduced into all model compositions as an
antifriction substance in the amount permitted by regulatory documentation.

After drawing up the experimental plan, the homogeneity of variances was
checked using the Cochran test. It was ascertained that the experiments performed
were equally accurate, because the tabular value of the Cochran criterion was 0.2354,
which is significantly greater than the experimental value (Yey, = 0.0755).

The results of dispersion analysis of experimental data to determine the release
of inulin from model capsules indicate that the optimal filler for the developed
capsules is a mixture of microcrystalline cellulose and aerosil, and it is preferable to
use purified water, 40% and 70% ethyl alcohol as a granulating agent. Based on
economic feasibility, it was decided to use purified water.

Based on the research, a technology for producing a biologically active
supplement was developed: an inulin-containing substance, microcrystalline
cellulose, and aerosil were pre-sifted and the required amount was weighed out. Then
stirred until a homogeneous mass was obtained. With constant stirring, they were
moistened with purified water. The resulting mass was laid out on pallets and dried in
a drying cabinet at a temperature of 40-50 °C until the residual moisture content was
10-15%. Then the mass was granulated by rubbing through a sieve with a hole
diameter of 1000 microns and continued drying in an oven at a temperature of no
more than 50 °C until the optimal residual moisture content was reached (2-3%). The
resulting mass was dusted with magnesium stearate, weighed and packaged in
capsules of size 0 to 0.4 g.

This technology for producing capsules has been tested in industrial conditions
on the basis of a domestic manufacturer. A package of documents for registration of

dietary supplements has been prepared.
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Introduction: The Scientific and practical interest in phytopreparations is not
only not diminishing but also increasing. The popularity of using herbal remedies is
explained by their gentle therapeutic action, lower toxicity of most of them, and their
natural origin, i.e., proximity in origin.

Starting from the development of new pharmaceutical preparations, it is
necessary to assess the risk of releasing poor-quality products and improve the
systems for controlling and ensuring their quality at all stages from production to the
consumer. Special attention is paid to the control of the microbiological purity of
medicinal products. The object of our study was a combined liquid extract
containing: purple coneflower and lemon balm herbs, licorice roots, and rosehip
fruits.

Research Objectives: To study the microbiological purity of a new
phytopreparation in the form of a liquid extract.

Materials and Methods: Microbiological purity determination was conducted
in accordance with the requirements of the Pharmacopoeia XI «Methods of
Microbiological Control of Medicinal Productsy.

The tests were performed under aseptic conditions using methods and nutrient
media for controlling all types of non-sterile medicinal products. The Analysis was
carried out in Petri dishes with sterile nutrient media: meat-peptone agar for
quantitative determination of grown colonies, blood agar for identifying hemolytic
strains of bacteria, mannitol salt agar for detecting pathogenic staphylococci, Endo
agar for detecting intestinal bacterial groups, and Sabouraud agar for isolating fungi.
The test preparation was introduced into the nutrient media at various concentrations
(1:2:4), in at least three Petri dishes. All dishes with cultures were incubated in a

thermostat at 37°C, except for Sabouraud agar, which was incubated at 20-25°C.
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Primary results were recorded after 24 and 48 hours, and final results after 5 days.
Colony counts and their identification were performed after incubation.

Results: According to the obtained results, the total number of aerobic bacteria
in 1 gram of the liquid extract was 300 colony-forming units (CFU) (no growth was
observed upon repeated microbiological analysis), and the total number of yeast and
mold fungi was less than 10 CFU. Throughout the entire testing period, E. coli,
Salmonella, Pseudomonas aeruginosa, Staphylococcus aureus, and other Gram-
negative bacteria were not detected.

The proposed liquid medicinal product meets the requirement for this parameter,
according to which such preparations should contain no more than 10° aerobic bacteria,
10" yeast and mold fungi per 1 gram, with the absence of Pseudomonas aeruginosa,
Staphylococcus aureus, and no more than 10% other intestinal bacteria. Evaluation of the
guantitative and qualitative composition of the contaminating flora revealed no
deviations from the requirements of Pharmacopoeia XI.

Conclusions: The proposed medicinal form in the form of a liquid extract
obtained from medicinal plants: purple coneflower and lemon balm herbs, licorice
roots, and rosehip fruits, complies with the requirements of Pharmacopoeia XI edition
2.c 193, amendment 2, dated 12.10.2005, category 3 B, for the parameter
"Microbiological Purity." The obtained results are included in the dossier for this

medicinal form.

ChEMBL compounds targeting inter-domain cleft of bacterial FtsZ
Ozheriedov D.S., Ozheredov S.P., Yemets A.l., Karpov P.A.

Institute of Food Biotechnology and Genomics of NAS of Ukraine,
Kyiv, Ukraine

karpov@nas.gov.ua

Bacterial homologs of tubulin, FtsZ, are the main structural and functional
proteins of bacterial cell division apparatus and one of the prior molecular targets for
antibiotics. From the current standpoint, FtsZ contains two main drug-binding

pockets: the GTP-binding site (= nucleotide binding domain, NBD) located at the

74



interface between polymeric subunits, and the inter-domain cleft (IDC). The last one
located in the cleft beneath the H7 helix and adjacent to the T7 loop of FtsZ
molecule, also known as allosteric site. It have been shown, that compounds, like 2,6-
difluorobenzamide derivative PC190723 (3-((6-chlorothiazolo[5,4-b]pyridin-2-
yl)methoxy)-2,6-difluorobenzamide), bind in IDC region and provoke allosteric shift
causing deformations in the NBD. The inter-domain cleft demonstrates much less
sequence and structural similarity with tubulin, making it a better target for drugs that
are less toxic to eucaryotes. A number of IDC inhibitors have been identified. Also,
to date (February of 2024), RCSB Protein Data Bank contain 16 structures of FtsZ in
complex with eight allosteric inhibitors (Al): 9PC (PC190723; PDB: 4DXD, 3VOB),
OLQ (PDB: 6YD1), OM8 (PDB: 6YD5), OMW (PDB: 6YD6), ZI7 (PDB: 5XDT),
Z16 (PDB: 5XDU, 5XDV), ZI9 (PDB: 8HTB), ZI1 (PDB: 6KVP) / DVX (PDB:
6KVQ; ZI1 + BODIPY (boron-dipyrromethene fluorophore)). It should be noted that
all above mentioned Al belong to 2,6-difluorobenzamides. At the same time, the
number of biochemically confirmed FtsZ inhibitors is considerable, however, binding
sites is often missed.

Correct information on the biochemical efficiency and mechanisms of ligand-
protein interactions is a key condition for the successful design and combinatorial
synthesis of new antibacterial agents. The main source of such information is the
database of biochemically confirmed effectors - ChEMBL and structural database
RCSB Protein Data Bank. For today, ChEMBL containe 417 compounds, for which
direct interaction with FtsZ were confirmed biochemically (265 compound) or based
on similarity (152 compounds). However, only for some of them we have
information on binding site.

The objective of our study was identification among known FtsZ inhibitors
deposited in ChEMBL, compounds, targeted inter-domain cleft (IDC). Based on PDB
complexes, the ligand-induced variability of the volume and shape of the IDC site
was shown. It was demonstrated, that CCDC GOLD ligand docking in IDC site of
individual FtsZ proteins, as well as application of generalized pharmacophores is not

efficient. It can be improved by ensemble methods, considering conformational
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variability of IDC site. Based on this, we performed pharmacophore screening of
joint library of control Al grope from PDB and FtsZ effectors of deposed in
ChEMBL. Pharmacophore screening was performed with  PharmIT
(https://pharmit.csb.pitt.edu/) and ensemble of individual pharmacophores,
constructed individually, based on above-mentioned complexes from RCSB Protein
Data Bank.

In general, pharmacophore screening reviled 89 hits. Subsequent docking of
these compounds with CCDC GOLD program reviled that 87 of 98 compounds
agreed with threshold values of GOLD fitness functions (ChemPLP and ASP)
specified for reference grope of ligands. Most of selected compounds were
benzamides: 2,6-diflurobenzamides (73 compounds), oxazole-benzamides (2
compounds), 1,3-benzothiazole-5-carboxylates (3 compounds) and alkylbenzamides
(2 compounds). However, compounds of new gropes: benzene-1,3-diol derivatives (1
compound), chloropurine amine derivatives (1 compound), carbamoyl-
difluorophenoxy acetates (2 compounds), 2,6-difluorobenzenesulfonamides (1

compound), and curcuminoids (2 compounds) were also found.

Modern approaches to the production of recombinant human insulin: analysis
and perspectives of expression systems in the pharmaceutical industry

'Panenko M., 2Kaliuzhnaia O.
Kharkiv Lyceum Ne138, Kharkiv, Ukraine
Department of Biotechnology, National University of Pharmacy

minionmishel@gmail.com

Recombinant human insulin plays a crucial role in the modern world, providing
an essential therapeutic agent for millions of people with diabetes. The choice of the
optimal expression system influences product yield, purity and biological activity.
Given the complexity of the insulin structure and the high-quality standards for
pharmaceuticals, effective expression systems are a key factor in ensuring a stable

and high-quality production platform for recombinant human insulin.
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The use of bacterial expression systems, particularly Escherichia coli strains,
for the production of recombinant insulin is based on their high replication rate and
ability to rapidly amplify expressed genes. The expression of genetically modified
plasmids containing the insulin gene ensures high productivity. This approach also
involves optimizing regulatory elements such as promoters and operators to increase
expression efficiency. It should be noted that this method has its challenges, such as
plasmid loss and a high probability of translation errors, which can cause adverse
Immune reactions in humans.

Yeast expression systems, including Saccharomyces cerevisiae and Pichia
pastoris, have become an important alternative for recombinant insulin production.
Yeasts have the advantage of being able to express and modify the glycosylation of
insulin, which determines its biological activity and stability. In addition, yeasts are
known for their ability to perform post-translational modifications, such as proper
protein folding and disulfide bond formation, which are critical for insulin function.
Regulated genetic constructs and optimized cultivation conditions allow high yields
of recombinant insulin in yeast systems. However, the high mannose structure and
heterogeneity of glycosylation can lead to batch-to-batch variability.

The use of transgenic plants for recombinant insulin production is a promising
direction in biotechnology. Plant systems such as Arabidopsis thaliana or Nicotiana
benthamiana can be genetically modified to express insulin. The advantages of using
transgenic plants include low production costs, easy purification of the plant body,
absence of human pathogens, scalability of cultivation, and the potential for post-
translational modifications similar to those found in mammalian organisms.
However, it is important to address issues of product stability and purity and to
ensure that introduced genes do not affect plant traits. This approach to recombinant
insulin production could be crucial in providing access to therapeutic agents in
regions with limited technical or economic resources.

The use of stem cells (embryonic, induced pluripotent, bone marrow
mesenchymal, adipose-derived, human placental and umbilical cord stem cells) as an

expression system is an area of active research in biotechnology. Embryonic and
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induced pluripotent stem cells, with their unique capacity for self-renewal and
differentiation, offer the potential to generate stable and productive lines expressing
insulin. Genetic modification of stem cells aims to achieve optimal insulin gene
expression and controlled production regulation. The use of such cells opens up the
possibility of post-translational modifications similar to those that occur in natural
cells, which can influence the functionality and structure of recombinant insulin and
reduce the likelihood of immune rejection. Despite the potential benefits, the use of
stem cells in recombinant insulin production faces challenges such as ethical issues,
cell line stability and process optimisation. Nevertheless, this approach is attracting
the attention of scientists as a promising direction for expanding the possibilities of
producing recombinant biological medicines.

Expression systems for insulin production have become diverse and innovative.
However, each system has its challenges and limitations, such as ethical issues,
production sustainability and the need for process optimization. Overall, the
combination of scientific research and technological development is contributing to
the further improvement of expression systems for insulin production and defining

progress in the production of this important drug.

Cooperative synergies between members of the plant microbiota

Petrashenko A., Soloviova A.
Biotechnology department, National University of Pharmacy, Kharkiv, Ukraine
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Since the ancestral plant lineages inhabited the land 450 million years ago,
plants and their associated microbes have interacted with each other to form a
collection of species often referred to as the holobiont. Microbial synergies are
presented on an evolutionary scale, showing that interactions between plants and
microbes are relatively recent compared to older interactions between bacteria or

between different microbial kingdoms. It is generally recognized that the formation
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of bacterial communities on plants is not random, but rather controlled by certain
rules of assembly.

Despite the wide variety of bacterial phyla described in nature and the
numerous factors affecting these communities, three main phyla (Proteobacteria,
Actinobacteria, and Bacteroidetes) dominate the bacterial microbiota of plants in both
aboveground and underground plant tissues. Although archaea represent a large
proportion of the plant microbiota, they are less well understood than their bacterial
counterparts, most likely because no pathogenic isolates have been described to date.

The plant endophytic archaea mainly belong to Thaumarchaeota,
Crenarchaeota, and Euryarchaeota, but their functional significance for host plants
remains to be determined. Although less attention has been paid to the fungal
microbiota of plants, culture-independent community profiling has revealed a
stunning diversity of fungi colonizing both aboveground and belowground plant
tissues, mainly belonging to two major phyla: Ascomycota and Basidiomycota.

In roots, although arbuscular (Glomeromycota phylum) and ectomycorrhizal
fungi have been mainly studied, recent community profiling data indicate that other
endophytic fungi also represent an important fraction of the fungal microbiota of
roots. These interactions refer to the reciprocal exchange of metabolites between
nutrient-dependent microorganisms to compensate for metabolic deficiencies. Using
this strategy, microbes can expand their fundamental niches to survive in low-nutrient
environments, gain access to complex compounds.

The combination of both empirical approaches and computational association
networks will be crucial for understanding the ecology of microbial interactions
during plant microbiota formation, for better predicting the formation and stability of
natural or synthetic microbial communities, and for better defining the dynamics of

microbial community formation in time and space.
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Research on the development of liposomal biologics

Petrashenko A., Soloviova A.
Biotechnology department, National University of Pharmacy, Kharkiv, Ukraine

soloviova.alina@gmail.com

Liposomes are small, self-enclosed spherical structures with a concentric lipid
bilayer that encapsulate an aqueous phase in the center. They were discovered in
1965 and have been widely used since then due to their unique ability to encapsulate
hydrophilic agents (hydrophilic drugs, DNA, RNA, etc.) in the inner aqueous core
and hydrophobic drugs inside the lipid part of the bilayer, making them versatile
therapeutic carriers. They are non-toxic, protecting the substance they contain from
contact with the biological environment. In addition, they can deliver the contents of
liposomes into the cell when their membrane fuses with the cell membrane.
Liposomes also gradually release the drug substance, which increases its duration of
action. The advantages of these vesicles as drug carriers are obvious: liposomes
derived from natural phospholipids, unlike polymeric delivery systems, are
completely biocompatible and capable of complete biodegradation, suitable for
incorporating many biomolecules, including enzymes, hormones, vitamins,
antibiotics, immunomodulators, cytostatics, which are active pharmaceutical
ingredients. Drug substances incorporated into liposomes become more stable in the
body, as they are isolated by the lipid membrane from the harmful effects of external
conditions, in particular, from destruction in the gastrointestinal tract, and in turn
have a lesser degree of general toxic effect on the body. A unique feature of
liposomes is the ability to deliver drugs to the cells with which they interact by fusion
or endocytosis. By modifying the liposome membrane with molecules that provide
"recognition” of the target cell or organ, it is possible to carry out targeted drug
transport. Therefore, research aimed at the development of liposomal drugs is
relevant. The purpose of the research is to analyze current trends in the use of
liposomes in medicine, ways to manipulate the physicochemical characteristics of

liposomes to create flexible drug delivery systems that can affect various diseases,
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and to study the peculiarities of the formation of stable liposomal systems. The
analysis of current trends in the production and stabilization of liposomes, their
loading with drugs, can be used in the development of industrial technological
schemes of production at domestic enterprises for the production of liposomal and

liposome-like drugs of the latest generation.

Microflora of kefirs available on the Polish market
Piekarska-Radzik L., Betlewska M., Klewicka E.

Institute of Fermentation Technology and Microbiology, Faculty of Biotechnology and Food
Sciences, Lodz University of Technology, Lodz, Poland
lidia.piekarska-radzik@p.lodz.pl

Kefir is classified as a fermented dairy beverage; it has a creamy color,
a characteristic smell, and a refreshing taste. It is obtained through fermentation. In
this study, an analysis of the compositions of kefirs available on the Polish market
was conducted. The research material consisted of 6 products available in Polish
stores, produced by 6 different manufacturers whose headquarters and production
facilities are located in Poland. Table 1 presents a statistical analysis of the

comparison of the microflora of the examined kefirs.

Table 1. Analysis of the microflora composition of the examined kefirs

o Milk streptococci - )
) Lactic acid ) Bifidobacterium
Kefir ) (mainly Streptococcus Yeasts
bacteria _ spp.
thermophilus)
Kefirl | 6,37 + 0,33° 0,00 + 0,00 2,55+ 0,65° 4154+ 0,36
Kefir2 | 7,47 +0,19° 79440715 0,00 + 0,00 ” 0,00 + 0,00 *
Kefir3 | 524 +0,45° 495+ 0,275 6,64 + 0,36 © 0,00 + 0,00 ”
Kefir4 | 2,15+ 0,135 0,00 + 0,00 322+0,73° 0,00 + 0,00 ”
Kefir5 | 453+ 0,235 6,36 + 0,04 P 548 + 0,02 3,77+0,16
Kefir6 | 7,79 +0,15° 0,00 + 0,00 201+0,10° 207+0,16°
A, B, C, D - statistically significant differences in the quantity of microorganisms between kefirs of

the same company (ANOVA, Tukey's post-hoc test (p < 0.05); Statistical2 software (StatSoft,
USA)).
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For kefir 1, the predominant group of microorganisms consisted of lactic acid
bacteria (mainly from the genus Lactobacillus). However, the level of proliferation of
all other tested groups of microorganisms was statistically significantly lower.
Additionally, no presence of streptococci was detected in the kefir (below the
method's detection limit). On the other hand, for kefir 2, the predominant groups of
microorganisms were both lactic acid bacteria (mainly from the genus Lactobacillus)
and streptococci (no statistically significant differences). No presence of bacteria
from the genus Bifidobacterium was observed in this kefir. However, they are not a
primary criterion for kefir microflora. Interestingly, yeast was not detected in the
kefir, which should be present in a product classified as kefir (at a level of 10
CFU/qg). In the case of kefir 3, the predominant group of microorganisms consisted of
bacteria from the genus Bifidobacterium. The manufacturer of kefir declared on the
packaging that the product contains Lactobacillus acidophilus and Bifidobacterium
lactis, so the obtained test results confirm this information. The biomass proliferation
of lactic acid bacteria and streptococci in kefir 3 was not statistically significantly
different. However, yeast was not detected in this kefir, so it does not meet the basic
criteria of the FAO/WHO. Considering all the results obtained, in kefir 4, the
statistically significant dominant microflora was streptococci. Additionally, a high
level of bacteria from the genus Bifidobacterium and lactic acid bacteria (mainly
from the genus Lactobacillus) was detected in the product. The kefir also met the
requirements set by the FAO/WHO regarding yeast content. In the case of product 5,
lactic acid bacteria were the predominant microflora. Despite the manufacturer's
declaration that Streptococcus thermophilus bacteria were included in the starter
cultures on M-17 medium, streptococci were not detected. However, Bifidobacterium
spp. bacteria, which were declared by the manufacturer on the label, were detected in
the product. Their quantity was comparable to the proliferation level of yeast (no
statistically significant differences). Analyzing the results obtained, in the case of
kefir 6, inconsistency with the requirements set by the FAO/WHO regarding products
defined as kefir was observed. The results of the analysis showed that streptococci

and yeast were not present in the kefir. Additionally, the proliferation level of lactic
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acid bacteria biomass in the tested kefir was only 2 logarithmic orders — the tested
product completely failed to meet the requirements of the FAO/WHO, therefore it
should not be defined as kefir. In summary, out of the 6 kefirs tested, only one met
the criteria for the presence and quantity of bacteria and yeast required for this type of
product (kefir 5).

Modern methods for quality control of cosmetic and dermatological materials
containing nanoparticles
'Rakhimova M.V., °Bondarenko 1.S., *Yaremenko V.D., 'Sych I.A.,
'Kobzar N.P., 'Perekhoda L.O.

'National University of Pharmacy, Kharkiv, Ukraine
2Kharkiv National University of Radio Electronics, Kharkiv, Ukraine

rakhimovamv@gmail.com

Modern scientific discoveries have affected all spheres of life, including
cosmetology and dermatology where nanotechnologies occupy a special place using
particles with sizes from 1 to 100 nanometers, which are called nanoparticles.
Nanoparticles can have completely different chemical, physical and biological
properties than their conventional counterparts. These tiny particles can also easily
enter the body through the skin or respiratory tract. Thus, the safety of nanoparticles,
especially those used in daily cosmetics, is of significant concern.

Among the physicochemical methods for analyzing products containing
nanoparticles, it should be noted methods that determine the concentration of
nanoparticles without knowledge of which it is impossible to make a conclusion
about the quality of cosmetic products and their safety.

The range of safety indicators and methods for their determination are clearly
regulated by regulatory documents for products. Safety tests include
physicochemical, microbiological and toxicological methods, which are currently still
insufficiently developed, and sometimes there are no methods for determining a

number of indicators of the quality and effectiveness of cosmetic products, which
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makes their assessment impossible. One of the problems of analyzing the
concentration of nanoparticles that must be solved for practical analysis of the quality
of products with nanoparticles is the quantitative analysis of the content of
nanoparticles. There are very few such works.

Until recently, the problem of determining the concentration of magnetic
nanoparticles in the target region of the biological environment was solved using the
method of magnetic resonance imaging (MRI). This method is not direct and has
limitations both in terms of the maximum permissible level of the recorded
concentration of nanoparticles and in the accuracy of its determination.

To solve this problem, the acoustic-magnetic method (AMM), developed by
Bondarenko 1.S. with the authors is promising (Patent of Ukraine, No. 137159, Bull.
No. 19, 10/10/2019.), where is proposed method of the measurement of the
concentration of magnetic nanoparticles in a biological environment in a wide range
of concentrations (from 1 vol. % to 10-7 vol. %), The effectiveness of the method
was confirmed in an experiments with a colloidal solution containing magnetite
nanoparticles.

The object of study was a colloidal solution of nanoparticles based on Fe;O, in
a mixture of oleic acid and kerosene, which was a model sample of a cosmetic or
dermatological product as a colloidal solution. The average particle size with
magnetite was 50-150 nm, Size of Fe;O,was much less. Oleic acid prevents powder
particles from sticking together in solution, and kerosene provides the necessary
viscosity*'. For the biophysical applications it is recommended to use solution with a
concentration of nanoparticles not more than 5%. In our experiments the weight
concentration of the actual magnetite was no more than 0.15%. The viscosity of the
suspension was chosen close to the viscosity of the blood (5x10° poise).

Unlike MRI, this new registration method is direct, and according to the
authors of the method, it does not have the mentioned disadvantages of MRI.

The principle of the AMM technique is that directed oscillations of an
ensemble of particles oriented (polarized) along the magnetic field cause the

appearance of an alternating magnetic field in the surrounding space. The magnetic
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flux of this field depends on the concentration of nanoparticles in the area under
study and can be measured by a highly sensitive detector located outside this area.

To use AMM to determine the concentration of nanoparticles, it is necessary to
obtain a colloidal solution of the test drug with nanoparticles. To assess the
achievable characteristics of AMM in model experiments, calculated relationships
were obtained connecting the physical parameters of ultrasound, magnetic
nanoparticles, colloidal medium, magnetic detector and the concentration of
nanoparticles in the studied medium, and the minimum detectable concentration of
magnetic nanoparticles up to 10-7 vol % was assessed.

In addition, in practice, when determining the concentration of nanoparticles in
a colloidal solution of a cosmetic or dermatological product, it is possible to use a
magnetometer with lower sensitivity compared to the intended use in the case of
nanoparticles in the blood of the human body, which will make the use of the

technique accessible for practical application.

Multi-vector analysis of the market for drugs acting on the immune system
Sadikova G.E.

Organization of pharmaceutical work, Tashkent Pharmaceutical Institute,
Tashkent, Republic of Uzbekistan
guli85229@gmail.com

The work carried out a structural assessment of the range of medicines for
marketing research of the pharmaceutical market of medicines affecting immunity.
The results of the assortment analysis showed that 626 drugs were registered on the
pharmaceutical market of the Republic of Uzbekistan; the structure of drugs by
country of origin, origin, composition, and segmentation of the assortment by dosage
forms of release were studied.

Immunity is a system of the body that performs a protective function: it is
responsible for recognizing foreign elements and destroying them. External factors

that pose a danger to humans are microorganisms and their metabolic products -
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viruses, bacteria, fungi and their toxins. The immune system is also responsible for
the destruction of mutating cells in the body itself, as they are the cause of malignant
neoplasms.

The purpose of the study was to analyze the market of medicines in Uzbekistan
that affect immunity, registered in the period from 2019 to 2022 in the State Register
of Medicines, Medical Products and Medical Equipment, approved for use in medical
practice, to calculate the update index and draw up a macro-contour.

During the study, methods such as economic and statistical analysis, system
analysis, correlation and regression analysis, methods of comparison, grouping,
ranking, structural, graphical methods and others were used.

An analysis of the range of drugs in countries producing drugs that affect the
Immune system was carried out. As a result, it turned out that in 2019-2022,
registration in the State Register of medicines, medical devices and medical
equipment approved for use in medical practice of medicines that affect the immune
system increased by an average of 11.8%. The results showed that in 2021, the
registration of medicines from foreign manufacturers amounted to 63 trade names,
compared to last year, it increased by 8 trade names, and in 2022, the total number
was 95. The trade name increased to 32 trade names. According to an analysis of the
CIS countries, registration in 2021 increased by 1.29% and amounted to 77 trade
names, in 2021 domestic manufacturers increased by 16 positions, and in 2022
registration increased by 3 positions. The renewal index determines the share of new
drugs - the majority of new drugs come from CIS manufacturers - 54%, foreign -
39% and domestic manufacturers - 8%. An analysis of the range of drugs that affect
immunity revealed that in 2019-2022, the share of drugs produced in our country
increased by 18.75%, which indicates the dynamics of growth in domestic
registration of drugs.

Based on the results obtained, a macro-contour of the range of medicines
affecting immunity in the Republic of Uzbekistan was compiled:

- the total number of which was 626, combination drugs in the amount of 73,
with single drugs predominating - 553;
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- in terms of production, immunostimulating drugs, produced in the form of

solutions and tablets, predominate, their number is 198 and 122, the renewal

coefficient is 0.95.

update index single drugs

Uzbekistan solutions

Fig.1. Macro contour medicines that affect the immune system .

Hydrolyse of hyaluronic acid from eggshell membranes
Sadikova N.S., Zairova H.T.

Tashkent pharmaceutical institute, Tashkent city, Republic of Uzbekistan
hulkarzairova@gmail.com

Relevance. Hyaluronic acid (HA), polysaccharide of egg shells, is a
natural, linear polysaccharide made of repeating disaccharide units of D-
glucuronic acid and N-acetyl glucosamine linked by B(1,4) and B (1,3) glucosidic
bonds. It is occurring in human body, as an important part of the extracellular
matrix of connective tissue. Eggshell membranes are a new natural resource, in
which naturally occur glykosaminoglykan and proteins essential for maintaining
healthy tissues. It is no longer true that the purified hyaluronic acid is usable

solely for the treatment of osteoarthritis. They may be applied in gynecology,
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wound healing, dermatology, in rhinology where they are successfully
administered to minimise adverse side effects.

The developed technologies enable effective separation of the membranes from
the shell, thus allowing isolation of active compounds from the membrane. Eggshell
membranes are rich sources of biologically active substances such as glucosamine,
chondroitin sulphate, hyaluronic acid, collagen and glycoprotein’s sulphate, and
aminoacids, arginine, glutamic acid, methionine, valine, cysteine and proline.
Obtaining hyaluronic acid from the membranes is carried out hydrolytically in two
ways: Enzymatically: hyaluronic acid is isolated from the biological material with the
help of enzymes: tryptase, papain, trypsin, pepsin. The basis for our work was
selected outcomes by Zhao and Chi.

Materials and methods: As a starting material, we used dry eggshell
membranes. Hyaluronic acid was hydrolysed from dry, homogenized eggshell
membrane by pepsin (EC 3.4.23.1, 800 FIP-U/g, M = 36000 g/mol) in sodium
acetate buffer in the range of pH 2 to 5.After homogenization, we hydrolysed
eggshell membranes with an appropriate amount of buffer and the enzyme at a
constant temperature. After the time of hydrolysis, we centrifuged solids and
subsequently in hydrolysates we determined the concentration of hyaluronic acid.
In this work we tested the course of hydrolysis at pH 2, 2.5, 3, 4 and 5, at 40°C for
5 hours. Hyaluronic acid concentration was determined by carbazole method of
Rosa et al.

The reaction is based on the action of carbazole reagents, by which is
achieved the colour change of the reagent. Then, 2 ml of sulphuric acid containing
borate (0.025 mM) was blended into 400 ml of the studied sample. After 10 min of
heating at 100°C followed by cooling, we added 100 ml of carbazole (0.125 %).
After re-boiling (15 minutes at 100°C) and cooling, the absorbance was measured
at L = 525 nm and the content of HA was expressed in mg of HA per ml of
hydrolyzate. As a standard, the sodium hyaluronate, with concentrations of 5-15

ug/cm3 was used.
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Results and discussion: Extraction of biologically active substances from
natural sources is an important process, because suitable conditions of extraction
provide a qualitative and quantitative presence of the tested substance. In the first
phase of our work, we tested the effect of pH on the course of hydrolysis of
hyaluronic acid from eggshell membranes.

We tested the yield of hyaluronic acid at pH 2, 2.5, 3, 4, 5, at 40°C, using
pepsin 80 FIP-U/g DM, for 5 hours by using 40 ml buffer per 1 g of dry membrane

(tab. 1).
Tabl.Content of hyaluronic acid at different pH values of hydrolysis

pH pH=2 pH=2.5 PH=3 pH= 4 pH=15
Content of HA | 2.25 24 4.5 3.7 3.1
[mg/mi]

Conclusion: The paper presents the results of pilot testing of hydrolysis of
hyaluronic acid membranes of eggshells membranes as a potential source of
biologically active substances.

For extraction of hyaluronic acid, pepsin was used (EC 3.4.23.1, 800 FIP-U/qg,
M = 36000 g/mol). Extraction was most effective at 40°C, pH = 3 and when
hydrolysis was carried out 5 hours in sodium acetate bufer in an amount of 40 ml per
19 of eggshell membranes. By pepsin hydrolysis of 80 FIP-U/g DM we obtained
approximately 4,5% of hyaluronic acid from 1 gram of dry membrane.
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The accumulation of heavy metals due to waste from non-ferrous metal
smelting, landfilling of industrial waste with a high metal content, and irrigation of
fields with wastewater have led to soil contamination with heavy metals. Excessive
levels of heavy metals in soils are particularly dangerous due to their presence in the
food chain. One of the popular methods of soils cleaning is chemical immobilization.
The usage of clay minerals allows to increase the efficiency of chemical
immobilization of pollutants and simultaneously reduce the operating cost. On the
other hand, natural polysaccharides and, above all, alginates, which have such
advantages as biodegradability, non-toxicity and water retention ability, also used for
the purification of agricultural soils from heavy metals. Complex action of hybrid
composites based on alginate and clays, can be expected to have a synergistic effect
in the remediation of contaminated agricultural fields.

Methods for the synthesis of such nanocomposites were developed and the
influence of the ratio of components, the origin of sodium alginate and the
concentration of crosslinking agent (CaCl,) on their physicochemical properties were
analyzed. The chemical structure of the composites was confirmed by IR
spectroscopy. It was shown that the water content of the nanocomposites reduced
with increasing Laponite content, as well as with growth of CaCl, content (Fig.1).
The swelling behavior of nanocomposites are described by saturation curves and the
equilibrium degree of swelling is reached within one day (Fig. 2). The high sorption
capacity of the nanocomposites towards heavy metals was confirmed
spectroscopically using SPECORD M40 (Germany). As a result, the high efficiency

90


mailto:samchenko.kateryna@lll.kpi.ua

of the developed nanocomposite as an agricultural soil conditioner combining water

retention and effective sorption of heavy metals was shown.
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Fig. 1. Infrared spectra of a composite of sodium alginate and laponite (a). Dependence of swelling
degree on CaCl, concentration and laponite content in the mixture (1-0,5 %; 2-1 %; 3-2 %) (b).

Inset: Alginate-laponite beads after synthesis
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Fig.2. Effect of crosslinking agent (CaCl,) concentration (1-0,5 %; 2-1 %; 3-2 %) on water content
of alginate-laponite nanocomposite (laponite content - 2%) (a). Visualization of dry alginate-
laponite (Ciap=1%, Ccac12=0.25 %) bead swelling during the first three hours (b)
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Interpenetrating networks based on polyvinylformal (PVF) and acrylic
hydrogels seem to be promising hybrid polymer materials [1], which, due to their
biocompatibility and a set of inherent properties, are widely used in medicine,
primarily in plastic surgery, as implants for endoprosthetics for and transdermal
therapeutic systems for controlled drug delivery. To impart antibacterial properties to
hydrogel coatings and implants, nanoparticles of silver or gold are introduced into
their structure. For example, Au nanoparticles can attach to the bacterial cell
membrane wall, causing leakage of the cell cytoplasm and its structural deformation,
which leads to cell death.

Present study is devoted to synthesys and characterization of the structure of
hybrid hydrogel composites based on a PVF matrix and pH-sensitive hydrogels with
incorporated antimicrobial drug Albucid and gold nanoparticles for their further use as
implants in filling postoperative cavities and endoprosthetics in the maxillofacial area.

Spherical gold nanoparticles with an average size of 30 nm were synthesized
by the method of hydrothermal synthesis: the reduction of gold hydrochloric acid
(HAuUCI, « 3H,0) with sodium citrate in the presence of potassium carbonate was
carried out at a temperature of 121 °C. Initial concentration of C,, = 38.6 pug/ml by
metal. Acetalization of Polyvinyl Alcohol with formation of PVF was carried out by
its condensation with formaldehyde in the presence of a strong acid (with the addition
of an appropriate amount of pre-synthesized gold nanoparticles). Hydrogels based on
Acrylic Acid (AAc), and hydrogel copolymers based on Acrylamide (AA) and AAc
were synthesized by radical polymerization of an aqueous solution of the monomer(s)
in the presence of a covalent crosslinking agent, bifunctional monomer N,N’-
Methylenebis(acrylamide). The composites based on PVF and hydrogels were
obtained by swelling of the acetal network in a suitable gel-forming composition. The
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washing process was monitored using a UV spectrometer. A 30% aqueous solution
was used to impregnate the sponge samples with Albucid. Thermal analysis was
performed using a DSC Q2000 differential scanning calorimeter and a TGA Q50
thermogravimetric analyzer.

According to the results of DSC studies of the synthesized hydrogels (Fig. 1),
for a hybrid composite based on PVA and AA-AAc, the glass transition is detected at
125.4 °C, and from 116.8 °C to 132.1 °C, a stable endothermic effect is observed, but

no exothermic effects were detected.
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Fig. 1. DSC (a) and TGA (b) of a hybrid composite based on PVF and AA- AAc.
Based on the results of the TGA study, it was found that the onset of thermal

decomposition of the sample occurs at 172.4 °C, three peaks of mass loss were
recorded — at 329.8 °C, 438.9 °C, 505.6 °C, and mass stabilization was observed at a
temperature of 595 °C. The residue after stabilization is 0.3%, and the total mass loss
1S 99.7%.

Thus, the synthesized hydrogel materials for medical purposes demonstrate
thermal stability in a wide temperature range, which significantly exceeds the range
of their application and processing.

The authors are grateful for the financial support of the National Research
Foundation of within project “Hybrid hydrogel materials with gold nanoparticles and
cytostatics with complex antitumor and regenerative activity for the needs of
reconstructive surgery in the oculoorbital region” (No 2021.01/0178, 2023).
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Taking into account anthropogenic environmental pollution and the lifestyle of
modern people (taking medications, smoking, consuming low-quality products and
alcohol, overeating, constant stress, etc.), his body is often exposed to the negative
effects of harmful substances, which leads to intoxication. Accumulated toxins and
waste have a detrimental effect on all organs and tissues: they destroy cells, block the
transmission of impulses, inhibit the immune system, which, in turn, does not allow
the body to function normally and leads to the development of various diseases. In
order to cleanse the body and, accordingly, improve its health, detoxification is used
in medicine, aimed at eliminating internal sources of damage, restoring and
stimulating protective functions, binding and removing dangerous substances from
organs and tissues. In recent years, herbal medicine has become very popular due to
its accessibility, effectiveness, mild action and low toxicity.

The very use of exclusively natural ingredients makes detoxification
(cleansing) of the body with medicinal plants a fairly harmless procedure. Universal
polysorbents of natural origin are Galangal rhizomes and Linum flax, thanks to a
complex of biologically active substances, are characterized by a wide range of
therapeutic effects. They are part of medicinal preparations and many dietary
supplements of this direction.

Consequently, the harmlessness and complex effect on the body with a virtual
absence of side effects make it possible for long-term and repeated use of Galangal
rhizomes and Linum flax and extracts from them for detoxification of the body and,
accordingly, the prevention and treatment of many diseases.

All of the above was the basis for choosing dry extracts of Galangal rhizomes
and Linum flax active pharmaceutical ingredients for the development of a solid

dosage form with detoxifying action.
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Introduction. In recent years, as a result of changes in the atmosphere in our
country and around the world, as well as an increase in the amount of harmful
substances in the Air, various allergic and immunological diseases are causing
among the population. As a result, there is a sharp increase in demand among the
population for drugs and biologically active substances that strengthen immunity,
prevent various diseases. The Goji plant contains a variety of beneficial mineral
substances and is considered a plant with the ability to increase immunity.

The purpose of the study: studying the medicinal and phytochemical
peculiarities of the Goji plant.

Methods and techniques: among the plant species of the well-known godiji
plant, Lycium barbarum L., L. chinense Mill and L.ruthenicum Murr. There are
species such as, we have selected the species Lycium barbarum L for further
research. This plant is considered unique and grows in nature only in China.
Research has found that the Goji plant can be used in the pharmaceutical field.
Taking into account the rapid development of the field of Biotechnology,
microcooling under the conditions of Lyceum barbarum in vitro is a new research
project in the field of pharmaceutical biotechnology.

Phytochemical studies have found the following in the Goji plant:

- 4 types of polysaccharides;

- 6 species of monosaccharides;

- 6 species of carotenoids;

- beta-carotene;

- B, E, C, B1, B2, B6 and other biologically active substances;

- 18 types of amino acids (8 of which are essential amino acids);
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- 21 types of minerals such as K, Na, Ca, Mg, Fe, Si, mn, Zn and
germanium.

Result: since the Goji plant is rich in vitamins and minerals, it has been
found that it improves the functioning of all systems of the internal organs of the
human body, cleanses the body of slags and other harmful substances. These
properties of the Lyceum barbarum plant have shown that it can be used as an
Immune-strengthening dietary supplement to prevent diseases of the heart and
blood system, nervous system diseases, diabetes and cancer. In Chinese folk
medicine, the plant is used to increase immunity, improve metabolism, anti-
parasitic, anti-inflammatory, normalizing general and blood pressure, relieving
pain in chronic constipation and normalizing blood sugar levels. Medical studies
have shown that the mortality rate from this fruit of the plant decreased by 60% in
cancer patients who consumed it in combination with other drugs, compared to
patients who did not consume it. Also, tumor growth in patients who are in the
final stages of the disease has slowed down after regular consumption of this godji
fruit. Beta-carotene, minerals, amino acids and carotenoids in Goji fruits fight
cholesterol, while polysaccharides improve pancreatic insulin production and help
maintain normal blood sugar levels. It is also known to cleanse the blood and
rejuvenate the body. It was found that the Goji fruit can be mixed with itself or
other herbs and used as an anti-colds and cough remedy.

Conclusion. As noted above, the Goji plant has a number of beneficial
properties for the human organism. Given all these properties, it can be used as the
main natural raw material in the pharmaceutical and cosmetic industries. This type
of Goji plant can serve as a basis for increasing the volume of medicinal raw
materials in our country.
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The interdisciplinary significance of the educational component
"biophysics" in future biotechnology specialists training
Sheykina N.V., Velma S.V., Barannyk M.O.
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The study of biophysics plays a crucial role in shaping the future of
biotechnologists and researchers alike. As an interdisciplinary field encompassing
principles from physics, chemistry, biology, and mathematics, biophysics provides a
comprehensive understanding of the physical processes underlying biological
phenomena. By elucidating the intricate interactions between biological systems at
the molecular level, biophysics equips biotechnologists with the essential knowledge
and tools to design and optimize innovative biotechnological solutions. The
burgeoning field of biotechnology relies heavily on the insights and advancements
derived from biophysics research. From the development of novel imaging
techniques to the design of sophisticated biomolecular machines, biophysics serves as

the foundation upon which groundbreaking biotechnological innovations are built. By
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unraveling the complex mechanisms governing biological systems, biophysicists
pave the way for the creation of advanced biotechnological applications with far-
reaching implications for healthcare, agriculture, and environmental sustainability.
Moreover, the interdisciplinary nature of biophysics fosters collaboration and cross-
pollination of ideas between scientists with diverse backgrounds, fueling the
emergence of transformative technologies and methodologies in biotechnology. So,
the study of biophysics holds immense promise for future biotechnologists seeking to
push the boundaries of scientific discovery and technological innovation in the
pursuit of addressing pressing global challenges. In light of these considerations, the
relevance of studying biophysics for aspiring biotechnologists cannot be overstated,
as it serves as a cornerstone for unlocking the full potential of biotechnological

advancements in the coming years.

The higher mathematics structuring component relevance for future
biotechnologists teaching
Sheykina N.V., Velma S.V., Barannyk M.O.

National University of Pharmacy, Kharkiv, Ukraine

sheykina@ukr.net

The structuring component of higher mathematics teaching holds significant
relevance for future biotechnologists, as it serves as a foundational framework for
complex biological processes at all life organization levels understanding and
analyzing. Mathematics provides biotechnologists with the tools necessary to model
biological systems, analyze experimental data, and make informed decisions in the
biotechnological solutions development.

The application of mathematical concepts such as calculus, linear algebra, and
probability theory facilitates the biological phenomena quantification and prediction,
allowing biotechnologists to design experiments, optimize processes, and interpret

results effectively. For example, differential equations can be used to model the
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dynamics of biochemical reactions, while statistical methods can quantify the
experimental outcomes significance.

Moreover, a strong understanding of mathematical structures enables
biotechnologists to collaborate effectively with researchers from diverse disciplines,
such as computer science, electrotechnics and engineering, statistics, etc.

The ability to communicate and work across interdisciplinary boundaries is
essential in addressing complex biological challenges and developing innovative
biotechnological solutions.

In conclusion, the structuring component of higher mathematics teaching is
crucial for future biotechnologists, as it provides the analytical and problem-solving
skills necessary to navigate the rapidly evolving field of biotechnology. By
integrating mathematical principles into their educational training, biotechnologists
can enhance their capacity to address biological complexities, drive scientific
innovation, and contribute to advancements in biotechnological research and

development.

Breast cancer I-11 and I11-1V comparative assessment
of the effectiveness of treatment by stage
Sultonova G.A., Musakhodzhaeva I.N.

Tashkent Pharmaceutical Institute, Tashkent , Republic of Uzbekistan

dr.gulnora6l@gmail.com

Decision No. PQ-3071 dated June 20, 2017 «On measures for the further
development of the provision of specialized medical care to the population of the
Republic of Uzbekistan in 2017-2021» was adopted. definite.

The purpose of this study is to develop an integrated methodological approach
to the economic assessment of the costs of treating breast cancer to justify the rational
choice of drug therapy in the Tashkent regional branch of the Tashkent regional
branch of specialized scientific and practical oncology and radiology. Medical Center
of the Republic of Uzbekistan (RIO and RIATM TVF).
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Scientific research was carried out using content analysis, logical, statistical,
pharmacoeconomic («disease costs» and «cost-benefit analysis») research methods.

According to RIO and RIATM TVF, the number of patients diagnosed with
SBS at different stages for 2017-2019 was analyzed, according to which the number
of patients diagnosed with SBS at stage | was 40 (12.3%), in 2018 — 145. Among 186
all malignant neoplasms in 2017 for all dangerous tumor diseases - 30 (1.8%),
compared to 189 in 2019 -37 (2.1%) in relation to all dangerous tumor diseases.

From an economic point of view, treatment of patients with early detection of
SBS turned out to be more profitable. Treatment of patients with stage 111 SBS is 15-
30 times more expensive than treatment of patients with stage I, while only 5% of
funds are spent on diagnosis, and 95% on treatment of patients. At the initial stage, it
was found that mortality rates decreased by 17% in women aged 40-49 years and by
up to 30% in women over 50 years of age. Hospitalization of patients, periods of
incapacity for work and the degree of disability are reduced by reducing the total cost
of treatment before sectoral resection.

According to the above, it is important to find effective types of screening that
are not costly, cover large groups of women and involve a small number of medical
personnel. One solution to this problem is the formation of high-risk groups based on

an assessment of individual risk using a questionnaire.

Study of storage conditions and shelf dates of recommended dry extract
Sunnatov Sh.Kh., Yunusova Kh.M., llkhamova N.B.

Tashkent Pharmaceutical Institute, Tashkent, Republic of Uzbekistan

shukurilloh@gmail.com

One of the main problems of modern pharmaceutical technology is the
development of dosage forms based on medicinal plants that are easy to use and
stable during storage. Under the influence of external factors, changes in the physical
properties and chemical composition of medicinal plant extracts can occur, which in
turn affects their stability and therapeutic effectiveness. The stability of dosage forms
Is greatly influenced by the physical state of the extract (substance), storage
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temperature, ambient atmosphere, light, packaging, method of preparation, selection
of excipients, etc. When storing dry extracts, various processes occur that lead to a
change in the chemical structure, which naturally leads to either to a decrease in
pharmacological activity or to its complete loss.

The study of the shelf life of dry extracts is one of the main and final stages in
the development of technology for producing dry extracts.

Based on the above, the purpose of this study is to study the effect of different
conditions on the stability of dry extract obtained from Epilobium angustifolium.

Research methods. The experiments were carried out using the
conventional storage method and the ‘“‘accelerated aging” method according to
temporary instructions 1-42-2-82 at a temperature of 40°C. The first stage of the
study was the study of physicochemical, qualitative and quantitative indicators of
the original samples. At the same time, such qualitative indicators as appearance,
dry residue, humidity, microbiological purity, alcohol concentration, dissolution,
and quantitative content of the active substance were assessed. All listed indicators
were determined according to the State Pharmacopoeia of the Republic of
Uzbekistan. At the next stage of the experiment, the extracts were packaged in the
following 2 types of packaging approved for use in medicine: colorless glass jars
(TU-64-228-84) with screw-on plastic lids and gasket (TU-64-2-250-75); orange
glass jars (OST 64-2-71-8) with screw-on plastic lids and gasket (TU 64-2-250-
75).

Research results. The results of the qualitative and quantitative analyzes
showed that the types of packaging have almost no effect on the qualitative and
quantitative properties of the dry extract of fireweed angustifolia, but we must not
forget that it is very hygroscopic, so the containers must be packed hermetically.

Conclusions. Thus, the technology we recommend for obtaining a dry extract
from the herb Epilobium angustifolium, as well as the types of packaging used,
ensure the stability of the extracts for 2 years both in studies using the “accelerated

aging” method and when stored under normal conditions.
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Microscopic study of dry extract «Prostad»
Sunnatov Sh.Kh., Yunusova Kh.M., llkhamova N.B.

Tashkent Pharmaceutical Institute,
Tashkent, Republic of Uzbekistan
shukurilloh@gmail.com

Today, the problem of treating the prostate and prostate adenoma and creating
effective drugs is an urgent task of pharmaceutical technology. Currently, patients
with the above diseases are almost provided with medicines imported from foreign
countries. In this regard, we have set ourselves the task of developing technologies
for obtaining dry extract and solid dosage forms based on local raw materials -
Epilobium angustifolium.

Research methods. Microscopic examination of the powders was carried out
using a Neofot-21 microscope manufactured by Carl Zeiss at a magnification of
170 times, followed by photography.

Research results. Based on the results of the study, it was established that the
dry extract «Prostad» is a fine, homogeneous powder with particle sizes from
2.9 microns to 4.8 microns. The increased force of attraction between the extract
particles, due to the particle size (2.75-4.62 um), is the reason for poor flowability
and relatively low bulk density. At the same time, it should be noted that the
fractional composition of the extract is the following: -3000+2500 um~14.91%, -
2500+1000 um- 29.65% - 1000+315 um- 40.18%, - 315+ 250 microns - 10.99%, -
250 microns - 4.34%.

Conclusions. The above research results indicate that the dry extract of
«Prostad» is an amorphous, finely dispersed powder and, in a free state, is prone to
the formation of conglomerates. Such powders in relation to their solid dosage forms
are difficult and to achieve the required technological properties of the mass it is
necessary to use appropriate compositions of auxiliary substances, as well as special

technological methods.
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Formulations based on gemini surfactants as seed treatment for maize grains
L2Szczygiel T., 'Otlewska A., 'Kozirég A.

YInstitute of Fermentation Technology and Microbiology, Faculty of Biotechnology and Food
Sciences, Lodz University of Technology, Lodz, Poland
?Interdisciplinary Doctoral School of Lodz University of Technology, Lodz, Poland

tomasz.szczygiel@dokt.p.lodz.pl

The threat of mold is a very important issue in agriculture, both in cultivation
and in the storage of agricultural products. Storing grain can be a significant
challenge, considering that proper storage conditions must be maintained at all times
(i.e., moisture content <14.5% and temperature of 20°C). Therefore, in most cases,
grain undergoes a seed treatment process. Its aim is to protect the grain during
storage, as well as immediately after sowing, where it is often attacked by pathogens
present in the soil. As a result, grain subjected to dressing has a greater chance of
proper germination, root development, and growth in further stages of plant life. In
connection with the current EU policy aimed at limiting the use of environmentally
(and human health) hazardous pesticides, including those used in agriculture, many
active substances that were used in the seed treatment process have been withdrawn
from circulation. Examples of such substances may include: carboxin, thiram,
benomyl, or iprodione. Therefore, there is a need to search for new, environmentally
friendly solutions that will be equally effective in comparison to the withdrawn
preparations.

In presented study, 4 formulations of 2 gemini surfactants (1,6-hexamethylene-
bis(N-dodecyl-N,N-dimethylammonium — Group C6) and 3-oxa-1,5-pentane-bis(N-
dodecyl-N,N-dimethylammonium bromide — Group O)) were developed and tested
on a monoculture of Fusarium graminearum and a mold consortium containing F.
graminearum, Fusarium verticillioides, Aspergillus niger, Aspergillus flavus, and
Penicillium commune, in relation to 2 maize species (P8255, P9042). Seeds were
treated for 1 hour, and then dried on perti dishes for 24 hours. Seeds prepared in this
manner were then placed on the surface of MEA medium on petri dishes that were

inoculated with either monoculture or consortium of mold. Subsequently, prepared
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samples were incubated in 28°C for up to 14 days. After the incubation and data
collection, it was found that new formulations exhibited greater protective abilities
than those tested in a previous stage. The improvement in protective abilities ranged
from 8 to 92%. It was also observed that for the maize variety P8255, the formulation
that exhibited the highest protective abilities proved to be the one based on the C6
group gemini surfactant containing an additional coating substance, substance
reducing surface tension, and substance enhancing fungicidal action. For maize
variety P9042, it was the formulation from the O group containing the same
additives. Research will be continued as the final aim is to obtain a ready-made

formulation that improves the quality and safety of stored corn grain.

Some aspects of biologically active substances of bee products — propolis,
and wound-healing
Tarapata M., Kukhtenko O.S.

National University of Pharmacy, Kharkiv, Ukraine
automcorporation@gmail.com

Avristotle has coined the word propolis from the Greek words, pro (defense) and
polis (city/community).

Propolis (bee glue, color varied, ranging from green to brown and reddish) is a
resin-like material made by bees y mixing their salivary gland excretions with
exudate accumulated from different parts of plants, mainly branches, bark, flower
buds, leaves, and stems (buds of poplar and cone-bearing trees).

Bees use it in the construction and repair of their hives. Propolis seems to help
as a protective barrier against fight against bacteria, viruses, and fungi etc. It might
also have anti-inflammatory effects and help skin heal.

Propolis possesses a sweet or pleasant odor, and becomes soft and sticky upon
heating, becomes liquid at 60 to 70 °C. Propolis must be purified and dewaxed via
solvent (water, oils, propylene glycol, glycerol, the best effective solvent is ethanol)
extraction to remove inert materials and preserve the phenolic fractions for medical

use.
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There are many different compounds in propolis of different geographic
regions. It is including more than 300 different compounds as aliphatic acids, esters,
aromatic acids, fatty acids, carbohydrates, aldehydes, amino acids, ketones,
chalcones, dihydrochalcones, terpenoids, vitamins, and inorganic substances. Of all,
flavonoids are the compounds that possess greater research interest. Such as,
apigenin, chrysin, acacetin, catechin, daidzein, formononetin, naringenin, galangin,
kaempferol, luteolin, liquiritigenin, myricetin, pinocembrin, rutin, and quercetin),
phenolic acids (caffeic acid, chlorogenic acid, cinnamic acid, gallic acid, 4-
hydroxybenzoic acid, 4-hydroxyhydrocinnamic acid, and 4-hydroxybenzoic acid-
methyl ester), stilbene derivative (resveratrol).

Typically, raw propolis consists of resins and balms (50-60%), fatty acids and
waxes (30-40%) as arachidonic, cis-13,16-docosadienoic, cis-11,14,17-
eicosatrienoic, cis-5,8,11,14,17-eicosapentaenoic, eicosadienoic, elaidic,
heneicosylic, linoleic, oleic, palmitic, and palmitoleic acid, essential oils (5-10%),
and other components (5%) such as enzymes (acid phosphatase, adenosine
triphosphatase, glucose-6-phosphatase, and succinic dehydrogenase), vitamins (B1,
B2, B6, C, and E), minerals (Mg, Cu, F, Ca, K, Na, Mn, and Zn). It contains also
monosaccharides - fructose and glucose, disaccharide - sucrose.

Propolis and its extracts confers several biological activities, such as antiviral,
antibacterial, anticancer, antiulcer, antifungal, anti-inflammatory, antimycotic,
antioxidant, antiviral, cardio protective, immunomodulatory, anti-allergic, antioxidant
effects, neuroprotective, and wound-healing.

Combined treatment with propolis compounds of diabetic gangrene

amputations of necrosis recessive, at old age (Fig. 1, 2).
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Fig. 1, 2. Amputation for of the midfoot
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Clinical use of propolis and combined therapy demonstrated performed results
with positive action on epithelization and successful wound closure.

Practical findings reveal that propolis speed up the tissue repair by stimulation
of the wound bed matrix remodeling, proposing that the observed changes in
extracellular matrix content after propolis application may be connected with the
ability of its flavonoid compounds to reduce lipid peroxidation to prevent necrosis of
cells Fig. 3.

Necroptosis Release of Inflammatory DAMPs

Fig. 3. Necrosis of cells.
The results confirm the propolis therapeutic efficacy, throughout quantitative
and qualitative analyses of collagen types | and 111 expression and degradation in
wounds matrix, indicating that propolis could have favorable biochemical

environment supporting re-epithelization. That can see on Fig. 4, 5.

Fig. 4, 5. Re-epithelization.

Propolis, which is well tolerated with rare incidents of allergy and no toxicity,
Is referred to as an excellent candidate for burn, wounds management, enhancing skin

cell proliferation, activation, and growth capacity Fig. 6, 7.
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Phases of wound healing

Inflammatory Proliferative Remodeling

Epidermis

Dermis
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¥ Neutrophil o Platelet Keratinocyte

Fig. 6, 7. Wound repair and regeneration of cells.

Wound repair and regeneration proceeds via a finely tuned pattern of integrated
phases, such as hemostasis, inflammation, cell proliferation, and tissue remodeling,
which all involve a number of cellular and molecular processes.

Biological activities of propolis on wound repair and tissue regeneration is
correlated to its antimicrobial, anti-inflammatory, and immumonodulatory properties.

The results of this treatment shown that application of propolis increases the
wound healing rate and re-epithelialization of wounds and diabetic wounds.

Note. The photos are made by author.
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Study of the physico-chemical and technological properties
of glyclazide substance

Tashmatova M.A., Yunusova X.M., lIxamova N.B.
Tashkent Pharmaceutical Institute, Tashkent, Republic of Uzbekistan,

madinamalikova23@gmail.com

Annotation. Many urgent tasks are facing health systems in the countries of
the world community, including the Republic of Uzbekistan, among which the
provision of optimal medication for patients with diabetes mellitus stands out.
According to estimates by world scientists, by 2025, according to who forecasts,
the incidence of diabetes is constantly increasing, the number of patients reaches
15% of the world population. From the above, in response to the increase in
diabetes mellitus, we can conclude that they increase their activity in creating
innovative drugs for the effective treatment of this disease, which creates the
necessary conditions for expanding the pharmaceutical market for anti-diabetic
drugs, including tablet dosage forms. When developing dosage forms, it is
necessary to know some physicochemical, significant technological properties of
medicinal substances.

Research in the field of pressing various materials has shown that the
parameters of the technological process, as well as the properties of the finished
product, depend on the entire complex of physicochemical and technological
properties of the starting materials. The mass of the tablet has individual
technological characteristics, the correct accounting of which ultimately ensures the
receipt of the necessary quality indicators of the finished product.

Physicochemical indicators affect the technological properties of powdery
medicinal substances. To optimize tablet production, it is important to study the
relationship between the physicochemical and technological properties of tablet
materials, substantiate approaches to the selection of optimal auxiliary substances,
and the technological scheme of the tablet. Based on this, in order to further develop

the tablet dosage form, we studied the technological properties of particles such as
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shape and size, fractional composition, mass density, flow rate, compression ratio,
etc.

Purpose of the study: The purpose of our research is to study the
physicochemical and technological properties of glyclazide substances, using them
later in the production of ready-made medicines.

Methods and techniques: the active ingredients of Glyclazide have been
used as an object of study. Glyclazide-n-(hexahydrocyclopenta I[c]pyrol-2 (1H)-
ilcarbonyl) is a hypoglycemic agent for oral administration of 4-
methylbenzensulfonamide, a generation Il sulfanyl-urea derivative. Stimulates
the secretion of insulin beta by pancreatic cells. Increases the sensitivity of
peripheral tissues to insulin. Reduces the time from the moment of feeding to the
onset of insulin secretion. Restores the early peak of Insulin secretion, reduces
the peak of post-meal hyperglycemia. Determination of fractional composition,
flow rate, total density was carried out in accordance with generally accepted
methods in Ervek instruments manufactured in Germany. Sieve analysis was
carried out on vibrocy. To determine the bulk density of the powder used, a
special set of 5 sieves with a diameter of 2, 1, 0.5, 0.25, mm, located on top of
each other, is carried out on the Model 545 R-AK-3 of the Mariupol
technological equipment plant. To determine the flow rate, a VP 12-a branded
Ervek device was used. The glyclazide substance was white, odorless, with a
melting point of 168°c, insoluble in water, well soluble powders in ethyl alcohol
96%, acetonitrile, acetone, methylene chloride.

Results: when evaluating the technological properties of Glyclazide substances,
it was found that glyclazide does not have the necessary salinity indicators. It follows
from this that in order to produce a solid dosage form of glyclazide, it was later
determined that for direct pressing, it is necessary to introduce such auxiliary
substances that provide the necessary technological properties of the tablet mass or

use wet granulation as a tablet method.
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Studies have found that the substance under study is a white or almost white
crystalline powder. Fractional composition results show that the basic mass of
particles is characterized by less than 1000 pum (30.45%), unsatisfactory current
values (0.606-10-3kg/s), small mass density (246.25-kg/m3), high compression ratio.

Conclusions: from the results obtained, we can conclude that the substance
gliclazide has a poor consistency and at the same time has a very satisfactory
pressing. Thus, according to the unsatisfactory results of the studied technological

parameters, the substance glyclazide indicates the need to use excipients.

Analysis of the fatty acid composition of the oil extract of Juniperus
zaravschanica Kom. by the method of gas-liquid chromatography
Tayirova D.B., Tukhtaev H.R.

Tashkent Pharmaceutical Institute,
Tashkent, Republic of Uzbekistan

dilobartayirova@mail.ru

Relevance. The great scientist of the East Abu Ali ibn Sino used a mixture of
honey and crushed juniper fruits to treat purulent wounds. He also recommended
needle-shaped leaves and fruit for chest pain, persistent coughs, women's
menstruation, inflammatory diseases, and uterine pain.

The great doctor used juniper fruits as an antiemetic, for the treatment of
diseases of the gastrointestinal tract, and also noted its benefits in the form of
infusions for the liver. Modern medicine has sufficient data on the benefits of juniper
fruits. Juniper oil obtained by vapor distillation is widely used in cosmetics.

The purpose of the study. Obtaining an oil extract of the fruits of juniper
zaravschanica and studying the composition of fatty acids in the resulting extract.

Methods and techniques. Sunflower oil was used to obtain the oil extract. To
do this, 20 g of crushed fruits were added to 100 g of oil and macerated for 24 hours.

To determine the composition of fatty acids, a sample of the extract was placed

in a round-bottomed flask with a capacity of 50 ml, and 20 ml of 2 N KOH solution
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was added and boiled for 1 hour. Then a 50% H,SO, solution was added to the
mixture to decompose the soap until a pink methyl orange color appeared. From the
resulting acid ester, fatty acids were extracted three times with diethyl ether. The
combined ethereal extracts were washed with purified water until neutral. The
mixture was dried over anhydrous Na,SO,. The ester was then distilled off and the
fatty acids were converted to methyl esters by treatment with freshly prepared
diazomethane.

The methyl esters were purified by thin-layer chromatography on silica gel in
hexane: diethyl ether solvent system in duplicate. The methyl ester zone was
developed with iodine and desorbed with chloroform. The chloroform eluates were
combined and the chloroform was evaporated on a rotary evaporator. The resulting
methyl esters of fatty acids were analyzed on a gas-liquid chromatograph (Agilent
Technologies 6890 Nc) with a flame ionization detector, using a Supelco capillary
column 30 m x 0.32 mm with HP-5 phase, helium carrier gas, column temperature
from 150°C to 270°C.

Results. As the results of the analysis showed, the oil extract of Juniper
zaravschanica contains 6.13% palmitic acid and 18.45 % oleic acid. The proportion
of linoleic acid in the extract reaches up to 69.95 %. Fatty acid analysis shows that
the content of arachidic acid is 0.26%, eicosenoic acid 0.15%, behenic acid 0.75%,
lignoceric acid 0.21% and margaric acid 0.10%, stearic acid 2.46%.

The total content of saturated acids in the oil extract of Juniper zaravschanica
is 88.33%. At the same time, the content of unsaturated fatty acids in the extract is
quite high and reaches up to 11.67%. Oil extract of Juniper zaravschanica can be
used to obtain dispersed systems for external use (emulsions, creams, etc.).

Conclusion. A technology for obtaining juniper oil extract by maceration was
developed and the fatty acid composition of the oil extract was determined based on

gas-liquid chromatography.
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Antimicrobial efficacy of ethanolic extracts derived from stems and roots
of Greater celandine (Chelidonium majus L.)
against different types of Escherichia coli strains
Tiupova T., Litovka A., Tkaczenko H., Kurhaluk N.

Institute of Biology, Pomeranian University in Stupsk, Stupsk, Poland
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Introduction. Escherichia coli, a common opportunistic Gram-negative
enteropathogenic bacterium in humans and animals, frequently causes diarrhoea,
acute enteritis, sepsis, urinary tract infections and a range of diseases, and remains
a significant cause of intestinal disease in humans and animals (Nataro and Kaper,
1998; Jang et al., 2017; Braz et al., 2020). While most strains of E. coli are
harmless and play an important role in digestion, some strains can cause disease
and are considered pathogenic. The medicinal properties of plants represent a
promising avenue for exploring new treatment options that can combat bacterial
infections without relying solely on antibiotics (Townsley and Shank, 2017; Ruan
et al., 2021). Greater celandine (Chelidonium majus L., CM) contains a variety of
phytochemicals that contribute to its potential medicinal properties. It has been
investigated for its pharmacological effects. Chelidonine, the best known alkaloid
in CM, has been studied for its analgesic and anti-inflammatory properties. It also
exhibits cytotoxic effects, which may have implications for potential anti-cancer
properties (Havelek et al., 2016; Xie et al., 2020; Jang et al., 2021). Another
alkaloid found in CM, sanguinarine, has been investigated for its antimicrobial,
anti-inflammatory and potential anticancer activities (Fu et al., 2018; Lou et al.,
2021). The alkaloid sanguinarine found in CM has been studied for its
antimicrobial properties. It may have activity against various micro-organisms,
including bacteria and fungi (Godowski, 1989). Some studies suggest that CM
may have hepatoprotective effects, potentially supporting liver health. This is
consistent with its traditional use in herbal medicine for liver-related conditions
(Gilca et al., 2010).
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The aim of this study was to evaluate the potential antimicrobial properties of
ethanolic extracts obtained from the stems and roots of Greater celandine
(Chelidonium majus L.). The main focus was to evaluate the efficacy of these extracts
against different strains of Escherichia coli.

Materials and methods. Collection of plant material and preparation of
plant extracts. The plant material was collected from natural habitats on the territory
of the South Park in Stupsk (54°28'08,5"N 17°02'56,0"E) in the Pomeranian Province
(northern part of Poland). This area has been adapted for recreational purposes by
creating a guarded swimming area, a permanent fireplace, benches and baskets, a
place for camping and physical games, an access road and a car park. The collected
roots and stems were taken to the laboratory for antimicrobial analysis. Fresh roots
and stems of CM were washed, weighed, crushed and homogenised in 96% ethanol
(1:19) at room temperature. The extracts were then filtered and assayed for
antimicrobial activity.

Bacterial test strains and growth conditions. Escherichia coli (Migula)
Castellani and Chalmers (ATCC®25922™) and E. coli (Migula) Castellani and
Chalmers (ATCC"®35218™) were used in this study. The culture medium was
trypticase soy agar (Oxoid™, UK) supplemented with 10% defibrinated sheep blood.
Cultures were grown aerobically at 37°C for 24 h. Cultures were later diluted with a
sterile solution of 0.9% normal saline to approximate the density of 0.5 McFarland
standard. The McFarland standard was prepared by inoculating colonies of the
bacterial test strain in sterile saline and adjusting the cell density to the specified
concentration.

The disc diffusion method for evaluating the antibacterial activity of plant
extracts. Antimicrobial susceptibility testing was performed on Muller-Hinton agar
using the disc diffusion method (Kirby-Bauer disc diffusion susceptibility test
protocol). Muller-Hinton agar dishes were inoculated with 200 ul of a standardised
inoculum (10° CFU/mL) of the bacterium and spread with sterile swabs. Sterile filter
paper discs impregnated with extracts were placed over each culture dish 15 minutes
after the addition of the bacterial suspension. A negative control disc impregnated
with sterile 96% ethanol was used in each experiment. The dishes were incubated at
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37°C for 24 hours. Antimicrobial activity was assessed by measuring the diameter of
the inhibition zone formed around the discs. The diameters of the inhibition zones
were measured in millimetres and compared with those of the control discs. The
presence of an inhibition zone around the discs indicated antibacterial activity.

Statistical analysis. Zone diameters were determined and averaged. Statistical
analysis of the data obtained was performed by employing the mean. All variables
were randomized according to the phytochemical activity of extracts tested. All
statistical calculation was performed on separate data from each extract and each
strain. The data were analyzed using a one-way analysis of variance (ANOVA) using
Statistica software, version 13.3 (TIBCO Inc., USA). The following zone diameter
criteria were used to assign susceptibility or resistance of bacteria to the
phytochemicals tested: Susceptible (S) > 15 mm, Intermediate (I) = 10-15 mm, and
Resistant (R) < 10 mm (Okoth et al., 2013).

Results. CM extracts showed no significant antibacterial activity against the
strains tested. When the results were analysed according to stem and root extracts, a
non-statistically significant increase in growth zone inhibition of E. coli (Migula)
Castellani and Chalmers (ATCC®25922™) strains was observed, i.e. (8.77 + 0.54
mm) and (9.16 £ 0.88 mm), respectively, compared to the control samples (7.54 +
0.65 mm). Similar results were observed when root extracts were analysed against E.
coli (Migula) Castellani and Chalmers (ATCC®35218™) strains, where they also
showed no statistically significant changes (8.84 = 0.45 mm) compared to the control
samples (7.66 + 0.59 mm). Stem extracts also showed no antibacterial activity (8.29 +
0.44) against E. coli (Migula) Castellani and Chalmers (ATCC®35218™) strains
compared to controls.

In our study, root extracts showed higher antibacterial activity than stem
extracts. In the study by Zielinska and co-workers (2021), extracts from three
Corydalis species (Papaveraceae family) were the most effective against S. aureus
and Candida spp., among which both aerial parts and root extracts had the strongest
antimicrobial effect. Two other species (C. majus and Fumaria vaillantii Loisel.)
showed moderate and low antimicrobial activity. The extracts from the underground
parts showed stronger antibacterial and antifungal activity against planktonic and
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biofilm cells. They contained alkaloids of three classes, i.e. protopine, protoberberine
and phenanthridine derivatives, and their content was several times higher than in the
aerial parts. CM roots were found to be the richest source of isoquinoline alkaloids in
terms of their quality. Seven alkaloids of different classes and their derivatives were
found in both aerial and underground parts. The former contained significantly lower
amounts of phenanthridine derivatives. The levels of sanguinarine and chelerythrine
in the aerial parts were several dozen times lower than in the roots. The coptisin
content was twice as high as in the roots (over 5 mg/g). Most of the papers published
so far on CM concern almost exclusively the presence of isoquinoline alkaloids.
However, the time of harvest of the raw material is often not defined, so that the
alkaloid contents are presented in widely varying amounts. This issue has been
discussed in detail in a recent review by Zielinska et al. (2018).

The variation in susceptibility between strains, coupled with our exploration of
potential mechanisms of action, provides a basis for understanding the complex
interactions between CM extracts and Escherichia coli. These findings open avenues
for further research to elucidate specific targets within the bacterial cells and to
optimise extraction methods for improved efficacy. Importantly, our study
contributes to the broader discussion on combating antibiotic resistance by
highlighting the potential of CM extracts as an alternative or complementary strategy.
The observed antimicrobial properties, coupled with the historical use of this plant in
traditional medicine, underscore its potential relevance in addressing contemporary
challenges associated with bacterial infections. While our results demonstrate the
promising antimicrobial activity of CM extracts, further research is warranted to
explore factors such as toxicity, pharmacokinetics and potential synergistic effects
with conventional antibiotics. In addition, the scalability and feasibility of
incorporating these extracts into pharmaceutical or healthcare products should be
considered in future studies.

Conclusions. The aim of the current study was to provide valuable insights
into the antimicrobial potential of Greater celandine extracts and their specific
efficacy against different types of E. coli strains, paving the way for further research
and potential applications in the field of natural antimicrobials. Our experiments
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showed no significant antimicrobial activity of the ethanolic extracts against different
types of E. coli strains, including E. coli (Migula) Castellani and Chalmers
(ATCC"25922™) and E. coli (Migula) Castellani and Chalmers (ATCC®35218™™).
The strain-specific responses observed highlight the importance of considering the
diverse pathogenic properties of E. coli when assessing the efficacy of natural
extracts. The antimicrobial efficacy demonstrated by ethanolic extracts of CM against
various E. coli strains suggests a potential role for this plant in the development of
novel antimicrobial agents. Our findings contribute to the growing body of
knowledge supporting the exploration of plant-derived compounds as a valuable
source for combating bacterial infections in an era of increasing antibiotic resistance.
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Introduction. Rosemary (Rosmarinus officinalis L.) is a fragrant, evergreen
herb with needle-like leaves that belongs to the mint family (Lamiaceae). It is native
to the Mediterranean region but is now cultivated worldwide for its culinary,
medicinal and ornamental uses (de Oliveira et al., 2019). Rosemary is known for its
distinctive, aromatic fragrance. The leaves contain essential oils, consisting mainly of

compounds such as cineol, camphor and various terpenes, which contribute to its
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unique scent (de Macedo et al., 2020). Traditionally, rosemary has been used for its
potential medicinal properties. It is thought to have antioxidant, anti-inflammatory
and antimicrobial effects (Raskovi¢ et al., 2014; Nieto et al., 2018). Rosemary
extracts are also being studied for their potential neuroprotective properties and their
role in improving memory and cognitive function (Di Cesare Mannelli et al., 2016;
Rasoulian et al., 2019; Ghasemzadeh Rahbardar and Hosseinzadeh, 2020). Rosemary
has been reported to have antitumour activity both in vitro and in animal studies.
Some of these activities have been attributed to its major constituents such as
carnosic acid, carnosol, ursolic acid and rosmarinic acid. Initially, the anti-tumour
effects of rosemary were attributed to its antioxidant activity. However, in recent
years, a lack of correlation between the antioxidant and antitumour effects of
rosemary has been reported, and different molecular mechanisms have been linked to
its tumour-inhibiting properties (Gonzalez-Vallinas et al., 2015; Moore et al., 2016).
Rosemary essential oil (REO) is extracted from the leaves and flowering tops. The oil
Is used in aromatherapy and has applications in perfumery and cosmetic products. It
is valued for its invigorating and stimulating aroma (de Oliveira et al., 2019).

In the present study, the antibacterial properties of commercial REO supplied
by a Polish producer of essential oils (Naturalne Aromaty sp. z o0.0., Ktaj, Poland)
were investigated against some types of Enterococcus faecalis strains. The
antimicrobial susceptibility test was used (Kirby-Bauer disc diffusion test to measure
the diameter of the zone of bacterial growth inhibition).

Materials and methods. Rosemary essential oil. The REO was provided by a
Polish producer of essential oils (Naturalne Aromaty sp. z o0.0., Kiaj, Poland). The
sample tested contained no additives or solvents and was confirmed by the
manufacturer to be natural. Samples were stored in reclosable vials at 5°C in the dark,
but allowed to reach room temperature before testing. Geographical origin was
excluded as information was mostly not available.

Determination of antibacterial activity of essential oils by disc diffusion
method. The antibacterial activity of REO was tested in vitro using the Kirby-Bauer

disc diffusion technique (1966). In the current study, Enterococcus faecalis
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(Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC® 51299T™) (resistant to
vancomycin; sensitive to teicoplanin) and Enterococcus faecalis (Andrewes and
Horder) Schleifer and Kilpper-Balz (ATCC" 29212™) were used. The strains were
inoculated onto Mueller-Hinton (MH) agar dishes. Sterile filter paper discs
impregnated with REO were placed over each culture dish. Bacterial isolates were
then incubated with REO at 37°C for 24 h. The Petri dishes were then observed for
the zone of inhibition produced by the antibacterial activity of REO. A control Petri
dish impregnated with 96% ethanol was used in each experiment. At the end of the
24-hour period, the inhibition zones formed were measured in millimetres using a
vernier. Eight replicates were tested for each strain (n = 8). The Petri dishes were
observed and photographed. The susceptibility of the test organisms to REO was
indicated by a clear zone of inhibition around the discs containing REO and the
diameter of the clear zone was used as an indicator of susceptibility. Zone diameters
were determined and averaged. The following zone diameter criteria were used to
classify bacteria as susceptible or resistant to the tested phytochemicals: Susceptible
(S) > 15 mm, intermediate (I) = 10-15 mm and resistant (R) < 10 mm (Okoth et al.,
2013).

Statistical analysis. Statistical analysis of the data obtained was performed
using the mean + standard error of the mean (S.E.M.). All variables were randomised
according to the phytochemical activity of the REO tested. All statistical calculations
were performed on separate data from each strain. The data were analysed by one-
way analysis of variance (ANOVA) using Statistica v. 13.3 software (TIBCO
Software Inc., USA).

Results. E. faecalis strains were sensitive to REO. Diameters of inhibition
zones after application of REO were (16.23 + 0.88 mm) compared to 96% ethanol as
control samples (7.53 + 0.60 mm) for E. faecalis (Andrewes and Horder) Schleifer
and Kilpper-Balz (ATCC® 51299™) strain and (17.65 + 8.18 mm) compared to the
96% ethanol as a control samples (8.18 = 0.55 mm) for E. faecalis (Andrewes and
Horder) Schleifer and Kilpper-Balz (ATCC® 29212™) strain. The increase in
inhibition zone diameters after application of REO was 115.5% (p < 0.05) and
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115.8% (p < 0.05) for E. faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz
(ATCC® 51299™) and E. faecalis (Andrewes and Horder) Schleifer and Kilpper-
Balz (ATCC® 29212™) strains, respectively.

Based on some studies, the essential oils of species belonging to the Lamiaceae
family have antimicrobial activity against tested microbial isolates and can therefore
be a good source of natural antimicrobial agents. For example, Bernardes and co-
workers (2010) reported on the antimicrobial activity of the main components of
rosemary oil against oral pathogens. The antimicrobial activity of the oil and its main
constituents was tested against the following microorganisms: Streptococcus mutans,
Streptococcus mitis, Streptococcus sanguinis, Streptococcus salivarius, Streptococcus
sobrinus and Enterococcus faecalis, which are potentially responsible for the
formation of dental caries in humans. The microdilution method was used to
determine the minimum inhibitory concentration (MIC) in the evaluation of
antibacterial activity. The essential oil showed low activity against the selected
microorganisms. Sixty-two constituents were identified, representing 98.06% of the
total rosemary oil content. Oxygenated monoterpenes were the predominant
components. The rosemary oil was characterised by prominent (> 5%) contents of
camphor (18.9%), verbenone (11.3%), a-pinene (9.6%), B-myrcene (8.6%), 1,8-
cineole (8.0%) and B-caryophyllene (5.1%). In this study, the pure major compounds
were more active than the essential oil. Of all the microorganisms tested, the
pathogen S. mitis was the most susceptible and E. faecalis the most resistant to the
samples evaluated.

In particular, the study highlights potential differences in the susceptibility of
different strains of E. faecalis to REO. This strain-specific response highlights the
importance of considering diversity within bacterial populations when evaluating the
efficacy of natural antimicrobial agents. Further analysis of the composition of REO
may help to identify specific active compounds responsible for the observed
antibacterial effects. This information is essential to understand the mechanisms of
action and to optimise formulations for improved efficacy. The demonstrated

antibacterial activity of REO suggests its potential use as an alternative or
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complementary therapeutic agent against E. faecalis infections. This is particularly
relevant in the context of increasing concerns about antibiotic resistance. While our in
vitro results are promising, the translation of REO into clinical applications requires
careful consideration of factors such as toxicity, dosage and formulation. Further
research, including in vivo studies and clinical trials, is warranted to validate the
safety and efficacy of REO for medical use.

Conclusions. Our investigation of the antibacterial activity of commercial
REO against different strains of E. faecalis has provided valuable insights into the
potential utility of this natural product as an antimicrobial agent. Our results clearly
demonstrate the robust antibacterial activity of commercial REO against different
types of E. faecalis strains. The observed inhibitory effects suggest that rosemary
essential oil has promising antimicrobial properties.

Acknowledgements. This work has been supported by the International
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Trichoderma is a fungal genus within the family Hypocreaceae, commonly
inhabiting soil, decaying wood, and plant roots. Among its notable species,
Trichoderma viride is recognized as non-pathogenic symbiotic fungus. It is
frequently employed in the biocontrol of significant plant pathogens, including both
fungi and bacteria.

Due to its mycoparasitic capabilities T. viride emerges as a potent biocontrol
agent. Its broad spectrum of secondary metabolites and enzymes enables efficient

colonization and nutrient acquisition from the surrounding environment, surpassing
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many other organisms in this aspect. The rapid expansion of its mycelium, coupled
with the ability to metabolize various environmental polymers such as cellulose from
plants, glucan from fungi, and chitin from insects into glucose, facilitates its
dominance over neighboring fungi by outcompeting them for resources. This
aggressive behavior and fast growth rate have been harnessed for the management of
specific plant pathogens.

With its array of protective enzymes, T. viride exhibits potent antimicrobial
properties against a wide range of pathogens, including fungi and bacteria.
Additionally, functioning as a saprophyte, it utilizes its hydrolytic enzymes to break
down lignocellulose, effectively recycling nutrients back to plants and promoting root
growth. Consequently, T. viride shows promise for enhancing crop yields when used
in agricultural applications.

The objective of this study was to characterize the growth parameters, sugar
utilization patterns, and pH level variation in the batch culture of T. viride.

T. viride was cultivated in a nutrient medium consisting of beet molasses (40
g/L), yeast extract (0.5 g/L), NaCl (1 g/L), K,HPO,4 (1.0 g/L), and MgSQO,4-7H,0 (0.5
g/L). The components were dissolved in water, adjusting the pH to 7.2-7.4, followed
by sterilization at 121 °C for 1.5 hours. After sterilization, the medium was cooled to
28 °C, inoculated with the starter culture of T. viride, and cultivated under agitation at
100 rpm and aeration with sterile air at a rate of equal volume per minute under
excess pressure of 0.2-0.3 atm. The culture was maintained for 72 hours, with
periodic sampling for microscopy, biomass concentration evaluation, viable cell
counting (VCC), sugar concentration assay, and pH measurement.

During the incubation period, exponential growth of biomass and viable cell
count was observed, accompanied by linear reduction in sucrose concentration. It is
worth noting that the culture did not reach the stationary growth phase, indicating the
necessity of modifying certain incubation parameters. Throughout the growth
process, a gradual decrease in the pH level of the culture medium to 6.4-6.5 was

observed, suggesting the formation of organic acids due to sucrose utilization.
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Fig. 1. Growth parameters, sucrose consumption, and pH change in the batch culture
of T.viride: A — biomass growth, g/I; B - viable cell count, x10° CFU/mI; C — sucrose

concentration, g/l; D — pH level.
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Research aimed at creating dermatological films and increasing their range
does not lose its relevance. Medicinal films are especially promising for the treatment
of difficult-to-heal wounds, for speeding up regeneration processes.

Methyluracil is used as an anti-inflammatory immunostimulating agent that
stimulates the body to regenerative abilities.

In turn, Aloe extract has an anti-inflammatory effect, enhances the regeneration

of mucous membranes and skin, improves cellular metabolism, trophism and tissue
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regeneration, increases the overall resistance of the body to the action of damaging
agents, accelerates the regeneration of trophic ulcers.

In most cases, the successful treatment of dermatological diseases is associated
with the use of combination therapy, i.e. the inclusion of active components in the
dosage form that potentiate each other's action.

Based on the above, the aim of the study was to select an optimal polymer for
the creation of dermatological polymer films based on methyluracil and Aloe extract.

Taking into account the information provided in the literature (Khodjaeva
M.A., 2012; Yu.V.Shikova, 2016, V.M.Kischenko, 2021, etc.), and taking into
account the recommendations of pharmacologists, the optimal concentrations of Aloe
extract in the film mass were established, which was 10%, and methyluracil 0.08%,
respectively.

To achieve the purpose of the study, model film masses were prepared using
various film-forming polymers, such as: sodium carboxymethylcellulose (Na-CMC),
methylcellulose (MC), polyvinylpyrrolidone (PVP), agar-agar and gelatin. The stu-

died compositions of the model film masses are shown in Table 1.

Table 1. The studied formulations for the creation of model polymer film masses containing
methyluracil and Aloe extract

Components, g The number of components for 100 g of polymer mass, g
1 2 3 4 5
Methyluracil 0,08 0,08 0,08 0,08 0,08
Aloe extract 10,0 10,0 10,0 10,0 10,0
Sodium carboxymethyl- 2,0
cellulose (Na-CMC)
Agar-agar 10,0
Gelatin 10,0
Polyvinylpyrrolidone (PVP), 10,0
Methylcellulose (MC), 2,0
Glycerin 2,0 2,0 2,0 2,0 2,0
Purified water Upto 100 | Upto 100 | Upto 100 | Upto 100 | Upto 100

The model film masses were obtained by the well-known solvent method, from

which films were formed by pouring onto special substrates and subsequent drying at

a temperature of 33-35°C.
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The formed films were studied according to such indicators as: appearance,
ability to move away from the substrate, pH value of the aqueous solution, and
dissolution time.

Based on the results of the experiments, it was established that polymer films
based on Na-CMC, MC and gelatin had uniformity and easily lagged behind the
substrate surface. Films based on agar and PVP were not satisfactory for this
indicator.

By studying the pH value of the aqueous solution of the obtained films, it was
found that this indicator is in the range of 4.8-6.96, depending on the polymer used.
The results of studying the dissolution time of the films showed that the films on the
Na-CMC polymer dissolved for 11 minutes, on the MC for 23 minutes, on gelatin
and agar for 12 and 13 minutes, respectively.

Thus, the results of studying the physico-mechanical properties of polymer
films containing aloe extract and methyluracil obtained on the basis of various
polymers made it possible to choose Na-CMC as the optimal polymer base for further

experiments.
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Relevance: Physalis (Physalis), — a group of annual or perennial plants
belonging to the family of sedges. Physalis has several useful properties. Its fruits are
rich in potassium and sodium, in addition, they help regulate glucose and insulin
levels, which have a positive effect on blood composition. At the same time, under
the influence of potassium, the lumen of blood vessels expands, the load on the heart
decreases, and the oxygen supply of the body improves . Physalis fruits have

antioxidant properties and contain components with anti-cancer and antibacterial
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properties. Despite having such medicinal properties, this medicinal plant is not used
In our region.

Purpose of study: extraction of an extract from Physalis (Physalis) plant using
the ultrasound method.

Methods and Techniques: The above-ground part of Physalis was used as an
explant. First, the above-ground part of Physalis was cleaned and dried in a cool and
shady place. Then it was cut into 1-2 cm lengths. Then the mass of dried physalis was
measured on a scale. The measured mass was extracted with 70% ethyl alcohol using
ultrasonic method. The extraction process was carried out in a ratio of 1:10 (1 liter of
70% ethyl alcohol per 100 g of physalis above-ground part). The extraction process
was carried out in ultrasonic equipment at the initial stage for 15 minutes at 22°C and
in the subsequent stages at 22°C for 20 minutes.

Results: As a result of the analysis of the content of the extract, it was possible
to identify and analyze the concentration of twenty-seven elements. According to the
result, the extract contains K (5.52%); Fe (0.50%) Se (0.0042%) Ca (2.15%); Mg
(0.75%) was found to contain Zn (0.0075%).

Conclusions: Physalis (Physalis) plant has many medicinal properties and its
use in many diseases has been studied. It was found that this plant has many uses in
Uzbekistan.
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Physalis (Physalis), taking an extract from the stem of the plant
and studying its medicinal properties
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Relevance. Physalis (Physalis) is a plant belonging to the family of sedges.
The stems and berries of the physalis plant are distinguished by the fact that they
have several useful properties. Its fruits are rich in potassium and sodium, in addition,
they help regulate glucose and insulin levels, which have a positive effect on blood
composition. At the same time, it has the properties of strengthening blood vessels
and increasing immunity, and improves the oxygen supply of the body . Physalis
fruits have antioxidant properties and contain components with anti-cancer and
antibacterial properties. Despite having such medicinal properties, this medicinal
plant is not used in our region.

Purpose of study: Extraction of Physalis (Physalis) plant using ultrasound
method.

Methods and Techniques: The above-ground part of Physalis was used as a
research object. First, the above-ground part of Physalis was cleaned and dried in a
cool and shady place. Then it was chopped into 1-2 cm long pieces. Then the mass of
dried physalis was measured on a scale. The measured mass was extracted with 70%
ethyl alcohol using ultrasonic method. The extraction process was carried out in a
ratio of 1:10 (1 liter of 70% ethyl alcohol per 100 g of physalis above-ground part).
The extraction process was carried out in ultrasonic equipment at the first stage for 15
minutes at 22°C and in the subsequent stages at 22°C for 20 minutes. The resulting
liquid extract was evaporated in a vacuum evaporator until a thick mass was formed.
We evaporate the resulting thick extract until it contains 1-2% moisture.

Results: Using the ultrasound method, an extract was obtained from the above-
ground part of the Physalis plant using ethyl alcohol in a ratio of 1:10. The resulting
extract was evaporated and dried in a vacuum drying cabinet to a dry residue. The
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elemental analysis of the obtained dry extract was carried out and as a result K

34340.00 + 221.22 %, Ca 4410.00 + 23.04 , Mg 1520.00 + 8.99, Na 55.80 £ 0.51, Cu

3.66 = 0.03, Fe 7.68 = 0.06, Zn 72.32 + 0.42, Mn 7.38 + 0.04, Pb <0.14, Cd <0.015,

Cr 14.24 £ 0.09.

Conclusion: Using the ultrasound method, a dry extract was obtained in a
short time and with high efficiency. The resulting dry extract was checked for the
absence of toxic elements such as lead and cadmium.
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Relevance: Ginger and ginger extracts are known to have many wide-ranging
effects. These have properties such as anti-cold, anti-inflammatory, fight against
bacteria and viruses, improve metabolism and fight against cholesterol in the blood,

fight against several diseases such as headache, nausea, indigestion, diarrhea.[1,2]
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However, since this plant does not grow in our region, the use of this plant is
economically inconvenient for us. To solve this problem, we studied the method of
microclonal propagation of ginger plant.[3]

Purpose of study: Ginger (Zingiber officinale), which has the property of
fighting bacteria and viruses the plant cultivation in Murashige and Skooge (MS)
medium.

Methods and techniques: The rhizome of ginger plant was used as an explant.
Soaked to form a bud [4,5]. 70% alcohol solution, sodium hypochlorite, providone
iodine fungicides, bactericides and antibiotics were used to isolate and sterilize the
formed shoots [6]. Murashige and Skooge medium containing 10 uM cytokinin was
selected for explant cultivation , which is the most efficient medium for shoot growth
[7,8]. Sterilized buds Murashage and Skoogeli planted in a solid nutrient medium and
incubated for 16 hours at a temperature of 24-25 °C. Zanjabil explants appear from
the 1st week after planting. As a result of our increase in the amount of cytokinin, it
was studied that the increase in the number of shoots and the growth of the root
length had a great effect. [9]

Results: MS medium supplemented with 7.5 uM 1-naphthaleneacetic acid
(NAA) is the most optimal medium for ginger (Zingiber officinale) plant [10]. He is
ginger in the result of this research (Zingiber officinale) optimal nutrient medium for
growing the plant was studied. [11,12]

Conclusions: According to the results of the study, Murashige and Skooge
nutrient medium and 10 uM cytokinin were found to be optimal for microclonal
propagation of ginger plant. [13,14,15]
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Sirtuins are a family of NAD+-dependent deacetylases present in different
cellular compartments. They can deacetylate histones and proteins involved in energy
metabolism signaling pathways, cellular aging, stress resistance, and DNA damage
repair. The modulation of sirtuins by pharmacological inhibitors remains a relevant
research area, as the effects of their application depend on the cell type. In particular,
the effects of sirtuin modulation under oxidative stress conditions in immune cells are
poorly understood. This study aimed to investigate the effects of sirtuin modulation

on autophagy in adaptive immune cells under oxidative stress.
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For examination effects on cell autophagy, we isolated immune cells from the
thymus and inguinal lymph nodes of Albino line mice. Both cell types were
incubated under the following conditions: 5 mM nicotinamide (unspecific inhibitor of
sirtuins); 10 uM Agk-2 (specific inhibitor of SIRT-2); 2 uM MLN-4928 (NEDDS8-
activating enzyme inhibitor); 2 uM MLN-4928 and 10 uM Agk-2 in RPMI media
with 100 uM H202 (oxidative stress factor) during 1 hour at 27°C in the natural
atmosphere. For detection autophagy we used Monodansyl cadaverine dye solution
and fluorescent microscopy imaging.

Unspecific inhibition of sirtuins in lymph node immune cells decreased
autophagy levels by 8.92% compared to the oxidative stress control (10,06+1,45% vs.
18,98%+0,77%, p-value < 0.05). SIRT-2 selective inhibition decreased autophagy
levels by 10.41% (8,57%0,88% vs. 18,98+0,77% p-value < 0.05). NAE inhibitor
application led to changes in autophagy levels to 20.98%+1.28% vs. 18.98%+0.77%
in the control group, p-value < 0.05.

Combined application of NAE inhibitor and SIRT-2 inhibitor significantly
increased autophagy levels by 8.34% (16,91%+1,01% vs. 8,57%0,88%, p-value <
0.05).

Similar results were observed in thymus-derived immune cells. Unspecific
sirtuins inhibition in by nicotinamide decreased autophagy levels by 9.19% (p-value
< 0.05). SIRT-2 selective inhibition decreased autophagy levels by 12.32% (p-value
< 0.05). NAE inhibitor application led to a slight increase in autophagy levels
(21.15%=+1.79% vs. 18.67%+0.88% in the control group, p-value < 0.05). Combined
application of NAE inhibitor and SIRT-2 inhibitor significantly increased autophagy
levels by 12.10% (p-value < 0.05).

Based on the results obtained, it can be concluded that inhibition of sirtuins
affects the decrease in the level of autophagy in cells. The use of the NAE inhibitor
significantly compensates for the effect of SIRT-2 inhibition in immunocompetent
cells. The mechanism of sirtuin influence on the autophagic process mediated by a

change in neddylation requires further study.
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Sinusoids are part of the liver microcirculation, through which blood flows.
They are a highly specialized structure that takes part in all functions of the liver.
With persistent damage, for example: chronic hepatitis, frequent alcohol
consumption, high-fat diet, the development of hemodynamic disorders in the liver
occurs. Therefore, there is an expediency in the search for methods, ways of possible
correction of the sinusoids state. One of these methods can be the use of biologically
active substances, primarily the hormone melatonin. The aim of the work was to
investigate the histomorphological changes of the liver sinusoids in rats after
administration of melatonin for different durations.

The study was conducted on 30 male Wistar rats at the age of 3 months. Rats
were divided into 3 groups: | — control; 11 and 111 — rats that orally received melatonin
(5 mg/kg) for 14 and 28 days, respectively. All animals were on a standard diet.
Histological preparations were made from liver tissue according to standard methods.

In the liver of rats treated with melatonin for 14 days, a significant increase in
the relative area of the sinusoids grid and the Vizotto coefficient (the ratio of the
relative area of the sinusoids to the area of the liver parenchyma) was found by 15%
and 16%, respectively, compared to the control. After the 28th day of melatonin
administration, these indicators increased to a greater extent, namely: the area of
sinusoids — by 19% and the Vizotto coefficient — by 21%. At the same time, the
number of connective tissue cells in the sinusoids did not change.

That is, melatonin improves the perfusion of the liver, the conditions for
metabolic processes, increases the penetration of biologically active substances into
hepatocytes. This may be of practical interest when using melatonin in the complex

treatment of liver diseases associated with a violation of its microcirculation.
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Introduction. Modern medicine has a wide arsenal of anti-inflammatory
drugs, however, along with a favorable pharmacological effect and a sufficient degree
of clinical efficacy, they all cause a number of undesirable side effects. In this regard,
it is relevant to search for highly effective drugs that suppress inflammation and have
minimal side effects, soft dosage forms (ointments, gels, liniments and suppositories)
have recently been increasingly used in medical practice. Ointments play an
important role in this regard. It should be noted that the choice of anti-inflammatory
and antiseptic ointments is limited.

The purpose of the study. The ability to create osmotic pressure provides
drainage of areas of the inflammatory process, promotes the outflow and absorption
of exudate. The purpose of this work is to study the osmotic effect of the
recommended gel.

Research methods. Osmotic activity was determined by dialysis through a
semipermeable membrane by weight. The dialyzer consisted of a glass vessel, closed
with a lid, in which a hollow cylinder with an inner diameter of 30 mm was fastened.
The bottom of the cylinder was a cellophane film, previously soaked in purified water
for 10-15 minutes (film thickness 0.25 mm). Initially, about 5.0 g (exact weight) of
the gel samples under study was applied to the surface of the film in a uniform layer.
The cylinder was placed in an outer vessel containing 25 ml of purified water. The
immersion depth of the inner cylinder was 2 mm.

The device was placed in a thermostat, in which the temperature (37 + 0.5) ° C
was maintained throughout the experiment. After every hour, the weight of the inner

cylinder with a suspension was weighed.
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Main results: To obtain gels, the basics of the most well-known in
pharmaceutical technology were selected - glycerin, carbopol, propylene glycol - PG,
PEO, cellulose derivatives (Na-CMC, MC), purified water, ensuring optimization of
technological operations and, accordingly, energy savings.

The results of the conducted studies have shown that the developed bases have
high osmotic activity.

Conclusions: Based on the conducted experimental studies, it was established
that the considered model ointment compositions have different osmotic and
adsorption activity, which in turn indicates the possibility of using the studied

ointment compositions at various phases of the wound process.

Study of the local irritant effect of «Ortof-S» tablets
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Introduction. Irritating agents, acting on certain receptor zones of the skin
and mucous membranes, excite sensitive nerve endings, causing a flow of
Impulses to the spinal cord and brain, which is accompanied by a number of local
and then reflex effects (spasm and vasodilation, changes in trophic and organ
function, etc.).

Improvement of trophic internal organs when exposed to irritating agents it
can be carried out by skin-visceral reflexes. At the site of action of the irritating
drug, biologically active substances (histamine, kinins, prostaglandins, etc.) are
released from the bound state, hyperemia occurs, blood supply, tissue trophism,
and their regeneration improve. Irritants are often referred to as "distractions”
because they reduce pain in the affected organ.

Perhaps this effect is associated with interference at different levels of the

central nervous system of afferent impulse flows from the focus of pathology and
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skin areas on which the irritant drug was applied. In addition, irritants promote the
release of enkephalins and endorphins in the central nervous system, which are
neuromodulators of pain.

The purpose of the research: To study the local irritating properties of the
drug «Ortof-S» - tablets, manufactured by LLC «SAMOy, Uzbekistan in an
experiment on rabbits.

Materials and methods: the local irritant effect of the drug «Ortof-S» -
tablets, manufactured by «SAMO» LLC, Uzbekistan, was evaluated by the
potential ability of the drug to have an irritating effect on the mucous membrane of
the eye. The experiment was performed on rabbits of both sexes, weighing 2.2 -
2.5 kg, who were previously under observation and had healthy eyes. 0.1 ml of
«Ortof-Sy tablets, manufactured by «SAMO» LLC, Uzbekistan, were instilled into
the rabbit's right eye.

The left eye served as a control, into which 0.1 ml of 0.9% NaCl solution
was instilled. Both eyes of the animal were examined 1, 24 and 72 hours after
exposure. The condition of the iris and conjunctiva was assessed by the state of the
mucous membrane, the state of the circulatory picture, the presence or absence of
lacrimation.

The results obtained: The results of the studies showed that the drug
«Ortof-Sy» - tablets, manufactured by «SAMO» LLC, Uzbekistan, caused slight
lacrimation in rabbits after 15 minutes, and after 1 hour, 24 hours; 48 hours and 72
hours signs of irritation of the mucous membrane of the eyes in the form of
hyperemia, puffiness, changes in the sides of the sclera and cornea.

The width of the pupils also did not change, which indicates that the drug
has no local irritant effect on the mucous membrane.

Conclusions: the drug «Ortof-Sy - tablets, manufactured by LLC «SAMOy,
Uzbekistan, when applied to the conjunctiva of the eyes of rabbits, did not have an

irritating effect.
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Introduction. Mild dosage forms play an important role in the treatment of
periodontal pathologies, among which gels have been of particular interest to
researchers in recent years. Gels have a number of advantages over other dosage
forms, in particular, the simplicity of the technological process and satisfactory
patient compliance indicators. In addition, gels quite easily incorporate and release
medicinal substances, ensure their resorption and contribute to the rapid onset of
therapeutic effect. Having a sufficiently high viscosity, the gels are easily retained on
the surface of the mucous membrane, significantly prolonging the effect of the drug.

The purpose of the study. The aim is to develop an optimal dental gel
technology. Based on this, a series of gel formulations has been developed using
various combinations of excipients.

Research methods. In order to justify the choice of the most optimal composition
of gels, model compositions of gels were prepared. carboxymethylcellulose (CMC),
methyl cellulose (MC), and carbopol forming a gel-like shape were used as structure-
forming polymers. Since the main criterion in fulfilling the tasks set was the economic
side of the soft dosage forms being developed, we tried to mainly use substances of local
origin. Petroleum jelly, emulsifier T-2, petroleum jelly oil, glycerin, cellulose
derivatives, PVA, dimexide, etc. were used as components of ointments and gels. When
analyzing the literature data, it was found that PVP and PEG with different molecular
weights are most often used as carrier polymers to improve biopharmaceutical properties
when creating MLF.

Main results: Based on research data, PVP was selected in a ratio of 1:2 (by
weight, relative to DV) to increase the rate of dissolution and solubility of active
substances in the composition of gels. This ratio of active substances and polymer

makes it possible to increase the solubility of the substance by 2 times and increase
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the dissolution rate, which simplifies the technological process of obtaining a mild
dosage form of a difficult-to-dissolve substance. PVP is widely used as an auxiliary
substance in pharmaceutical technology. The polymer is easily soluble in water and
alcohol, forming water-soluble complexes. Due to this, it improves the solubility and
bioavailability of active substances.

Gels containing carbomer as a gelating agent, at the same time, require a larger
amount of a neutralizing agent to achieve an optimal pH value (6.5 g per 100.0 g).
When using NaOH, 0.8-1.0 g per 100.0 g of gel is spent on neutralization, while the
pH value is also set within 6.0 + 0.5.

Conclusions: During the study, it was found that the studied samples of
recommended gels are aggregatively stable systems, and based on experimental
studies, the presence of various osmotic and adsorption activity in the considered
model ointment compositions was established, which in turn indicates the possibility

of using the studied ointment compositions at various phases of the wound process.

Development of syrup technology based on Tussilago farfara L.
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Today, medicinal syrups occupy a leading position in pediatric practice in the
treatment of acute respiratory diseases. Therefore, the development of composition
and technology, assessment of the quality of a medicinal syrup of complex
composition, based on local plant raw materials Tussilago farfara L., recommended
as a mucolytic agent for non-productive cough in children over 12 years of age, is an
urgent task of pharmaceutical technology.

The studies used an aqueous extract of Tussilago farfara L, potassium iodide
and an auxiliary substance - simple sugar syrup, meeting the requirements of ND.

The therapeutic effect of the infusion of coltsfoot leaves has an expectorant,
weak anti-inflammatory effect. Mucus, organic acids and saponins help thin the
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viscous discharge in the upper respiratory tract and improve sputum discharge. Due
to the high mucus content, coltsfoot preparations have a coating effect on the mucous
membranes of the mouth, throat and larynx, protecting them from irritation. The
mucolytic effect of a 1-3% solution of potassium iodide when taken orally is
expressed as follows: when released through the mucous glands of the bronchi,
potassium iodide causes hyperemia of the mucous membrane and helps thin the
sputum, enhances the function of the ciliated epithelium and increases mucociliary
clearance. 1% potassium iodide was added to the syrup, which corresponds to 0.05 g
per teaspoon of syrup.

An aqueous infusion of coltsfoot leaves was prepared: the weighed crushed
raw material was poured with water in a ratio of 1:10 (taking into account the water
absorption coefficient of 2.0), placed in an infusion vessel and extracted for 1 hour.
After cooling to room temperature, filter the water extract through a double layer of
gauze. The medicinal syrup was obtained by two methods: hot and cold.

To obtain the syrup, the prepared aqueous extract of coltsfoot (at the rate
of 40.0 g of aqueous infusion per 100 g of finished syrup) was poured into a digester
and heated to 50-60 ° C, after which, without stopping the heating, the calculated
amount was introduced with continuous stirring amount of sugar (based on 60 g of
refined sugar per 100 g of finished syrup). After the sugar was completely dissolved,
the solution was brought to a boil. The syrup was quickly boiled at a temperature of
60-700C for 20-25 minutes, the resulting foam was removed. This operation is
repeated twice. The finished syrup is filtered hot under pressure. Boiling point of
60% sugar syrup (medium syrup) at a temperature of 103.90 C, with a viscosity of
1.236 + 0.02 g/ml. After cooling, a saturated solution of potassium iodide (at the rate
of 1.0 g dissolved in a minimum amount of water) was added to the 60% syrup and
mixed thoroughly. The finished syrup was packaged in 50 ml dark glass bottles.

To obtain mucolytic syrup, an aqueous extract of coltsfoot (1:10) - 40.0 was
prepared using a cold method, in which 1.0 g of potassium iodide was dissolved, and
the resulting solution was placed in a percolator. Then, at a speed of 20 drops per

minute, the solution was transferred into a glass containing 60.0 g of refined sugar
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powder. As the solution was instilled, the sugar dissolved and a clear, colorless,
odorless, sweet-tasting syrup was formed. Next, after mixing, the resulting syrup was
placed in a dark glass bottle with a screw-on plastic lid.

The qualitative indicators of mucolytic syrups obtained by two methods were
assessed by appearance - transparent, colorless liquids, viscous consistency, odorless,
sweet taste. The pH values in both syrups are within 5.5+2.2; for syrup obtained by
the hot method, the boiling point is 103+1.2 0C, density - 1.27+1.30 g/ml, and for
syrup obtained by the cold method, boiling point is 102+1.4 0C, density - 1.26+ 1.25
g/ml,

Thus, in the course of the research, a technology for producing syrup using two
methods based on an aqueous extract of coltsfoot (Tussilago farfara L.) was

developed and its quality was assessed.
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Introduction: The modern pharmaceutical science continually strives to
develop new effective medicinal preparations, drawing inspiration from folk
medicine, which possesses a rich heritage of knowledge regarding the use of natural
remedies for medical purposes. Recently, increasing attention has been devoted to the
development of ready-to-use medicinal preparations derived from plant materials.
The creation of such preparations allows for enhanced extraction of bioactive
compounds from raw materials, consequently increasing their percentage
concentration in the phytopreparation. Additionally, this approach enables precise
dosage administration, thereby enhancing the therapeutic effects. Natural medicinal
remedies, in the majority of cases, have long been recognized for their low toxicity
and their tendency to exert gentle effects on the human body. The developing

«Fytogrel» currently in the development stage, represents a pharmaceutical product in
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the form of an elixir containing liquid extract of Sweet Clover (Melilotus officinalis)
and clopidogrel substances. Its pharmacological action aims at blood thinning, based
on the presence of coumarins in the liquid extract of Sweet Clover and clopidogrel.

Research Objective: Exploring methods for ensuring optimal storage
conditions and shelf life of the developing elixir «Fytogrel» to maximize its potential
benefits and effectiveness.

Research Methods: The experiments were conducted using the natural storage
method under controlled laboratory conditions at a constant temperature of 20+£2°C.
The preparation was subjected to qualitative and quantitative analysis every 6
months. For the study, the liquid extract was packaged in two different types of
packaging, and a standard natural storage methodology was employed.

Main Findings: When studying the shelf life using the natural storage method
in jars made of colorless glass mass type TU 13-7308001-477-85 and jars made of
sun-protective glass mass type BDS-25 according to TU 64-228-84, the elixir in both
types of packaging retained its color - a brown solution - and had a distinct odor for a
period of 12 months. The microbiological purity corresponded to the XIII GF -
Category 3B. The deviation from the packaging volume % was 2.5 and 2.4.
Parameters such as acidity and density remained almost unchanged over the 12-
month period compared to the initial material.

Conclusions: The conducted experiments have demonstrated that the optimal
storage temperature for the elixir «Fytogrel» is +20°C. At this temperature, the least
change in the chemical composition of the product is observed, and its effectiveness
Is maintained throughout the shelf life. The recommended elixir «Fytogrel» shows
the highest resistance to prolonged storage in conditions of absence of light.
Moderate decrease in the activity of some components of the elixir occurs under
natural and artificial lighting. During the stability study of the preparations conducted
using natural methods over the incubation period, it has been established that the
stability of the liquid extract and the recommended elixir «Fytogrel» in all types of

packaging is 1 year.
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Relevance: Osteoporosis is an age-related disease, which is manifested by a
metabolic disorder of bone tissue and a decrease in its density. The patient may not
know that he has the disease for a long time. Every 3rd woman and every 5th man
worldwide is affected by this disease. Osteoporosis is a problem not only for the
patient but also for his family and society. Also, this disease is among the most
common diseases that cause disability and ranks 4th after cardiovascular diseases,
diabetes, and tumor diseases.

The purpose of the study: Analysis of epidemiological problems in
osteoporosis.

Methods and techniques: An analysis of the literature on the epidemiology of
osteoporosis was carried out.

Results: As a result of the analysis of the studied literature, according to the
data of 2015, hip, wrist, and shoulder bone fractures in patients with osteoporosis
over 40-50 years old, per 100,000 population in the Republic of Kazakhstan-1503,
in the Russian Federation-1874, in the Republic of Armenia-694, in Moldova-
1095, in Chile-9583, and 453 hip fractures in Ukraine. In Uzbekistan, the number
of alone hip fractures was 399. There is no information about wrist and shoulder
fractures.

Also, the number of hip fractures in 2015 was 411,000 in China, 306,000 in
India, 43,000 in Indonesia in 2010, and 176,000 in Japan in 2012.

Table 1. The hip, wrist, and shoulder fractures due to Osteoporosis in 2015 (per 100,000 population)

Country male female total
Kazakhstan 473 1030 1503
Armenia 231 463 694
Moldova 348 747 1095
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Fig. 1. The hip, wrist, and shoulder fractures due to Osteoporosis in 2015 (per 100,000 population)
Conclusions: As a result of the analysis of the literature, the epidemiology of

osteoporosis in the world has been theoretically clarified. It became known that

information about the spread of the disease in Uzbekistan is not fully covered. In the

course of our further research, it was aimed to carry out complete epidemiology of
the disease in Uzbekistan, to determine the ways to properly organize the supply of
drugs used in the treatment of the disease, and to plan further marketing and
pharmacoeconomic research.
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Shade plants morfo the biological properties of the earth to spread the ball
around in the world market and iqtiisodiy the importance of

Zaynutdinova G.F.

Tashkent Pharmaceutical Institute, Tashkent, Republic of Uzbekistan

gulnozaxonzaynutdinova@gmail.com

Annotation. This article fellows family belonging soybean (Glycine maksim)
of the plant foreign and varieties, their origin, spread geobotany entire world of the
food industry that plays the role of biological classification, growth and development,
to be produced about the information it provides.

Key words: fellows family, food, industry, geobotany.

Access. At present, a number of cereals, which include lentils, beans,
chickpeas, buckwheat, wheat, barley, oats, corn , such as nutritional in terms of
higher in a place which are listed plants that a number of today's day in soybean
(Glycine highly sparse because of maksim) were also added, such as important plant,
and no one is a secret to it. The world on the scale of no rest from the plant into the
structure of above-mentioned macro and today's day of the soybean plant which is
rich in micro elmentlarga gross world product scale makes 276500 million tons. In
the world market, this crop of the gross domestic product of the land area of the ball
across 111300 thousand hectares up to. On productivity who dwell we have 24,8 s
about comes.

Literature and analysis methodology ofodologiya. Soybean plant in
Uzbekistan in recent years a number of other states also to the cultivation of great
importance paid. For example, soybean crops in the area expansion, soil and climate
conditions are suitable ,which comes pest resistant varieties is the creation ofh and
further improvement to produce it on a number of decisions taken being. Also target ,
while the shade of a wide network used check out is. Mostly in the shade, food,
technical, milk,confectionery products, the use of in, boxed in the preparation widely
used. That in addition to pet goods and quality food for poultry is used in the task.
This kind of shade to be used in many fields, its composition is associated with. That
shade of plants in the structure 30-52% of protein 17-27% oil, 20% carbon to the
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water is available. Shade plant representatives of the family makes less difference
fellows the sims other protein, that is, well soluble in water, light on high-quality
content that is digested glycine amino acids, a lot of it is and amino acid composition
on meat protein to close is.

The main vegetable protein soybeans 70% part of the make up of the globulin
and additional function will be able to. Other shade plant protein portion of the
albumin of make up. They structure and enzymatic that perform functions. Shade
plants are the significant aspects of more than one of from grain fat taken it. Detected
data according to world - scale plants removable of oil 40% shade plant oil contribute
to bypass leads. The shade in the structure of carbohydrate who well we, of
carbohydrate is the main part of the make up polysaccharides without starch.
Oligosaccharides in its structure, but also available is.

Modern methods of a number of scientists of the tumor shade after check the
shade according to the opinion south-east asia and east africa, australia and the region
came to assume that it prompts other scientists of the shade a while, the original came
out from some regions of china, the Korean peninsula from Nepal, india and Europe
froming some regions come out is called. The above scientists who will unify, we
have been assuming, the shade of the original province of origin to China and Korea,
Japan on coming. The present day in the world on the scale of Argentina crop area
on the first hand rich does not give. This country in the area of soybean crops
19418,8 thousand hectares consists of . In terms of productivity, while 25,3 s ,gross
yield , while 49309 million tons up to. Bolivia also from Argentina into the left field
crops is able to 1237700 thousand hectares, yield 18,9 s, gross yield consists of
2347,2 million tons. In Brazil, the crop area 27964,9 thousand hectares, productivity
29,3 s, gross yield 81699,7 million tons. 1819600 thousand hectares of field crops in
Canada, yield 28,5 s, gross yield 598400 million tons is.

On this indicator from Russia is according to China, that 6600 thousand hectares
sown field,18,9,s yield kkal, 125000 min tons gross yield able to. 1202900 thousand
hectares in Russia, the crop area, yield 13,6 s, gross yield 1636 million tons, thousand
hectares in the USA, 30700, yield 29,1 s, while the yield gross 89483 million tons in

Ukraine of the crop area 1351 s 20,5 thousand hectares yield, 2774,3 million tons gross
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yield is . Shade fellows (Fabaceae) family, belonging, a year is a herbaceous plant. The
nation's economic, cultural and type (Glycine Max) is common.

Wild type (Glycine ussuriensis Rga) is common in nature. Type 4 cultural
youngest of my tips are to:

1) Korean type -G cci.karajensis;

2) Manjuriya type- G cci. Manshuria;

3) Indian type- G cci.indica;

4) Chinese type -G cci.Chinesis.

China, Us-china, Japan, Korea spread in cis at. These species are from each
other the growth period, beans, the leaf size, seed size, shape, the shape of the bush
will vary with. The arrow of the plant shade the root of the root system, if you have
good development greenhouses root system there. Side roots much length is 2 m to a
depth of into will go. Root system other cornerbacks representatives as nodular
symbiosis without bacteria live. Shade plant of the stem from the erect-growing, a
stackof up to 35 cm height 25 cm, i will go along with. The grass green in color , two
leaves cotyledon of earth out of the face. Horned of the stem from the bottom begins.
The secondary side is less than the king of occurs.

The bush is dense, the color of the stem is erect porous anthotion spots
available. The stem diameter 4-22 mm is the leaves of three an odd cirrous has a
structure if there are leaves on the side. The form of the leaves, large, wide, different
seed in the form and is large. The largest leaves of the stem as the other plants in the
upper part or the lower part of the stem most. The part of the stem somewhat tiny and
delicate leaves is located. The leaf surface is smooth part of the nose orh, green color,
dark and light green, yellow - green, silver colored green, it will be. Full when it
reaches the leaves turned yellow is shed. Side of the leaves, the leaves on the basis of
the part are in. It's crooked shade of the flower of the plant, may be used 7-11 mm
lowered short flower busy in joylab is located. Flowerpot green in color, the crown of
leaves 5 than far out to sea, wing-a, white in color and will be purple. 10 flower
dustman and there are sower 1. The inflorescences of raceme in the form of the leaf
seat is located. Inflorescences in 13-20 units, the flower is. Some inflorescences
short, be they 3-6 units of the flower is.
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At present, soybean early maturation of the plant, medium ripening late
ripening varieties there are. Early ripening varieties 90-100 days, mid-ripening and
late ripening varieties 110-120 130-140 days within matured is reached. Of the plant
growing season in the period of growth and development, out sprouts, humming,
buzzing, flowering, ripening, and the like include it. Shade plant be the product of
grain and sprouts out in relation to the dry weight 130-160 % water require dodi.
Grain after the product after 2-3 days within the murtak development. Soy plant
cotyledon the leaves to the seeds after planting 7-8 days later it turns out the earth.
Murtak is monocotyledonous within one week behind the initial root and stem at the
expense of the fed behind the seed grow. Shade plants for the growing season initial
period of the development is slow. Sprouts out of the shade 20-25 days within up to
15-20 cm grow.

The leaves of the plant sprouts out from the shade of three twofold 5-7 days
after harvested will be. Next ones 4-6 days to appear will.

In the phase of flowering varieties of shade, different climatic conditions and the
planting eriod,depending on the full sprout out from after 35-40 days begins. Fruit
which bear also the same in order to happen will. Whatever flowering to of beans out
of the reach matured until 40-60 days will take. Fully matured grain, and 15-20 days is
reached. The cereal crops in the shade among demanding compared to water a plant. In
the shade high yields must meet the requirement to obtain its fully wet. A hectare of
land planted to soybeans vegetation period in 3200m* m 5500m?*from spending on the
water. Depending on the conditions of the shade grown from 400 to 600 transpiration
coefficient varies. Only in the shade, high humidity conditions in cereals grow in. Be
paced, bean formed to be of bean paid off to phase in all the growing season during
spent on the water 60-70% uses. This is the reason for flowering and bean to form
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water demand in the period to plant not satisfied going to reduce drastically the yield.
Shade plants, short day plants, the account, have great significance in tumor growth
of the plant light the lack of light will cause lengthened the period of the growing
season to go. Shade plants of many varieties for 13-16 hour light the length of the
comfortable is. Each different soybean varieties to the light of the requirements will
be different. For example, early maturing varieties to light less demanding, medium
and late ripening varieties, while the much more demanding. Heat-loving shade
plant, planting the seeds into the ground and then, when her sprouting, flowering may
and matured to be necessary for the conditions of one temperature.

Data scientists, according to the ripening of early ripening varieties to be
reached 1800-2000° C, heat-loving varieties 2600-2800° C and varieties for the
evening 3000-3200° C temperature should. Hawthorn seed sprouting minimum
temperature 8°c, 12-14° ¢ seeds at a flat out cross sprouts. To the heat the shade of
the requirements sprouts out to the ripening phase until the start of the increase is that
it will. For example, planting sprout after during the period of flowering than when
until the exit temperature the more demand makes or flowering than fruit yield to
phase you need more heat. The ripening phase temperature only require less than the
will. The productivity of the soil, the shade turlicyes you can grow in the ground.
Shade, acidic, strong saline or waterlogged soil ,except other lands also will grow.
Soybean cultivation for soil environment pH 6,7- 7,0 comfortable in. Grow in shade
or removing different soils, in spite of its mechanical composition, light, fertile,
porous, rich in humus into the soil when planted yield and its quality is.

Summary. That conclusion from a review of this literatureis that you can make
it in the world, belonging to the family of a grain plant shade fellows have their place
in the structure of its nutritional importance of amino acids availability outline non-
exchangeable this is only specific to animal proteins proteins were eating at.
Inspections as a result , while these proteins the structure of the aspect from the shade
of the plant proteins with the replacement you can experience its reflection was
found. That in addition to shade plants economic aspect from the importance in the
country, this plant is fertile, each different abiotic to the effects of varieties that are
resistant requires you to create.
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Ilaaxu y1ocKoOHAaJeHHs 0i0TeXHOJI0Til po3cUIbHUX cupiB Ty ¢eTa

ApamoBuu A.B.

Kadenpa 6iorexnozorii, 6io¢izuku Ta anamitThaHoi Ximii HalioHaIbHOTO TEXHIYHOTO YHIBEPCHUTETY
«XapKiBCHKUH MONITEXHIYHUN THCTUTYT», M. XapKiB, YKpaiHa

anastasiyadamovich@gmail.com

Po3cinpHi cupu — 1€ BHUJ CHUpPIB, IO MiAJAIOTh MPOILECY COJIIHHA YU
MapUHYBaHHS Yy CHELaIbHOMY PO3UMHI, SIKHH MOX€E BKJIIOYaTH B cebe Cliib, BOLY,
TpaBu, creuii Ta iHmI iHrpeaieHTH. Llell mpouec mpu3BoauTh 10 (POPMyBaHHA
XapaKTEpHOr0 COJIEHOTO, apOMaTHOrO0 Ta YacTO KHUCJIOro cMaky B cupl. Pera —
M Ik Ouuit cup skupHicTio 20-25 %, 110 BUTPUMAHHUKN Y pO3COJIi, 3 XapaKTEPHUM
COJIOHO-KMCIIYBaTUM CMakoM. TpagumiiiHo (eTy BUTOTOBISIOTH 3 OBEUOTO MOJIOKA
abo0 cyMillll OBEYOTro Ta KO3540ro MOJIOKA, 10 HAJla€ XapaKTEpHUN 3JIerKa MIKaHTHUN
Ta cojoHyBatuil cmak. Kpim Toro, heta MOxke MaTh BUpPa3HUI MPOTIPKINNA MPUCMAK,
o0 MOoXe OyTH HaJaHWil IUIAXOM BBEIEHHS B CHp PI3HUX areHTIB 1 MOB'S3aHUN 3
IHTEHCHBHOIO JIIOJIITHYHOI0 akTUBHICTIO [H. Ps6uenko, 2013].

CydacHUil TEXHOJOTIYHUU MpoleC BUPOOHHULITBA CHUPIB PO3CUIBHOTO THILY
CKJIQJIAETHhCS 3 HACTYITHUX CTaJliii: MPUHMaHHS, OIIHKA SKOCTI Ta MEepBHUHHA 00pOoOKa
CUPOBHMHHM; PE3EpBYBAHHS Ta MNPOMIXKHE 30€piraHHs; MIAICPiB, yabTpadiibTparis,
MPOMIXKHE pEe3epPBYBaHHS; MiIrPiB, TOMOTEHI3aIlisl, MAaCTEPU3Allisl Ta OXOJIOKEHHS
KOHIIGHTpaTy; (QacyBaHHS Ta BHECEHHS (EepMEHTy, 3aKBaCKM Ta COJi O
KOHIIEHTpATy, MaKyBaHHs, MapKyBaHHsS, CKBAaIlyBaHHS, OXOJOJ/DKEHHs, MO3piBaHHS,
30epiraHHs Ta peanizaris. TeXHOJOTiI0 BUPOOHUIITBA PO3CUTLHUX BHPIB TUIY (eTa
MOKHa YJOCKOHAJIUTH 3a PaxXyHOK BUT'OTOBJICHHSI CHUPIB 3 JOAABaHHIM POCIUHHHUX
OJII{, creliil, XxapuoBuX J00aBOK, BUKOPUCTAHHS PI3HUX MITAMiB MOJIOYHOKHCIIHMX
Oaktepii Lactococcus lactis i Leuconostoc mesenteroides sk 3aKBacKu MPSMOTO
BHECEHHSI, ONITUMI3AIliI0 MPOIIECIB IPECYBAHHS, TAKyBAHHSA 3 PO3COJIOM 1 O€3 HBOTO.

VY 1ocKOHalIGHHS BUPOOHUIITBA PO3CUIBHUX CHUPIB JI03BOJIUTH  IiJIBUIIUTH
e(eKTUBHICTh, MOKPAIIUTH SKICTb Ta 3a0e3MeYUTH KOHKYPEHTOCIPOMOXKHICTD

MPOJIYKIIIT Ta 3aI0BOJILHUTH BUMOT'H CIIO’KMBAYIiB.
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Iinxoau 10 po3podku ckiaaay Ta01€TOK BKPUTHX 000JI0HKOI0
i3 me3yioparaiuHOM

AnexceeB M.P., Kyxrenko O.C.
HamionansHuii (hapManieBTHUHHUIA YHIBEpCUTET, M. XapKiB, YKpaiHa

tfp@nuph.edu.ua

Jleznoparagun — HecenaTuBHUN aHTHricTaMiHAEWKA (11 MOKOMIHHS) JiKapChKHA
3aci0 TpUBaIOi [ii, AKUIl Ma€e CEIeKTUBHY aHTArOHICTUYHY Jit0 Ha nepudepuyni HI -
peuentopu. [licis mepopanbHOTO 3aCTOCYBAHHS JI€3JI0PATA/IUH CEJIEKTUBHO OJIOKYE
nepudepuuni ricraminoBl Hl-penentopu. JleznopataguH eQEKTHBHO MOJETIIye
TSOKKICTh MepeOiry CE30HHOTO aJepriYHOro PUHITY, a TAaKOX BUKOPUCTOBYETHCS MPH
YCYHEHHSI CUMIITOMIB, TaKUX SIK YXaHHS, BUJUJICHHS 3 HOCA, HAOPSK Ta 3aKJIaJeHICTh
HOCa, CBEpOIXK Ta MOYEPBOHIHHA 0YEH, CIIb030TeYa, CBEPO1K MiHEOIHHS Ta Kallleb.

Mertoto Hamoi poOOTH CTajgo MPOBEACHHS aHali3y (apMaleBTUYHOTO PUHKY
Ha HasABHICTh JIKApCBKUX 3aco0iB 13 J€3J0paTaJuHOM, BU3HAYEHHS HasBHUX
3apeeCcTPOBAHMX JIIKAPCHKHUX 3ac001B, ckirany JI3 Ta BlacTUBOCTEH 10901 pEYOBHHHU.

O0’ekTamMu JOCTIDKEHHSI CTalld JIIKAPChKI 3acO0M, IO MICTSTh B CBOEMY
CKJIaJll Je3JiopaTaguH. BUKOpUCTOBYBaIM NOKYMEHTAIbHUM, aHAITUUHUM, JTOTTUHUM
METO/IM aHaJi3y 13 BUKOpUCTaHHAM AaHuX [lep:kaBHoro peectpy JI3 Ykpainu.

Busnaueno, mo pedepentaum 3acooom € Epiyc® (Bayer, Himeuunna). Ase Ha
(hapMaIrieBTUUHOMY PUHKY JOCTaTHHO 1 F'€HEPUKIB YKPATHCHKOTO Ta 3aKOPJAOHHOTO
BUpOOHMIITBA. [IpoOBiBIIM aHasi3 pUHKY 3pO0JIEHO BUCHOBOK, IO JIIKAPCHKUX 3aCO01B
31 BMICTOM [I€3JI0paTajuHy BITYM3HSHOTO BUPOOHUIITBA MPEJCTABICHO OLIbIIE, 1
nigepamu € [TAT “®Dapmak™ ta OK “3nopoB’s”. 3a naHUMU BIIKPUTHX JKEpPENT OyIio
BU3HAYCHO, M0 3a 0i10(apMaleBTUYHOK CHUCTEMOIO Kiacudikalii ae3aoparaan
BimHOCUTRCS 110 I Kitacy — Ma€e HM3bKY PO3YMHHICT Ta BUCOKUH CTYITIHb IPOHUKHCHHS
O6iomemOpanu. Jle3nopaTaauH € JOpEeUHUM JUTsl pO3pOOKH Ta BUIYCKY YKPaiHCHKUMH
BUPOOHMKAMHU Y 3B’S3KYy 3 THM, L0 Ma€ MOMHUT HA BITYU3HSIHOMY BUPOOHHUIITBI,
0COOJIMBO TIIJ Yac ajiepriyHuX 3aroctpeHb. [loganeina poboTa BKIOUATHME MiIOIp

JOTIOMDKHUX PEUOBUH JJISI CTBOPEHHS CTA0UTHHOT JIIKApChKOi (pOpMHU.
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IIporuMikpoOHa aKTUBHICTH (papManeBTHYHMX KOMIO3MIIA HI3UHY
3 AUKJI0(eHAKOM HATPIiA i amJioAinmiHOM
CTOCOBHO KJIiHIYHUX IITaMiB Streptococcus spp.

Anapeena L.J1., Oconoguenko T.II., 3aBaaga H.IL., barpak O.A.
AY «lucturyt mikpobiosorii Ta imynosorii im. I.I. MeunukoBa
HamionansHoi akameMii MeIMYHUX HayK YKpaiHu», M. XapkiB, YKkpaina

idandreyeva@gmail.com

BusHaueHo mpoTHUMiKpOOHY aKTUBHICTH (papMarieBTHYHNX Kommo3uiiil 1,0 %
BOJSHUX  PO3YMHIB  HI3MHY, JuKiIOodeHaky HaTpis 1 amiomiminy. Jlus
MIKpOO10JIOTTYHOTO JOCIIHPKEHHSI BUKOPUCTaH1 4 KIIHIYHUX IITAMU MPECTABHUKIB
pomy Streptococcus, ski Oyno oxepkaHO 3 KOJIEKINi jaboparopii Oioximii Ta
oiorexnosorii Y “IMI HAMH”. AHTUMIKpOOHY aKTHBHICTh PEYOBMH Ta IiX
KOMOIHAII BU3HAYAIU TUQPY3IMHUM METOJIOM «KOJOJs31BY». BiACYTHICTH pocTy abo
HAasBHICTh 30HM 3aTpUMKH pocty 10 10 MM po3LiHIOBaIMCS $K BIACYTHICTb
qyTIAuBOCTI, 10—15 MM — sik HU3bKa, 15-25 MM — sIK TOMipHA 1 IEPEBUIICHHS 25 MM —
K BUCOKA YYTIUBICTh MIKPOOPTaHi3My /10 BUIIPOOYBaJIbHOT PEUOBHUHI.

CTOCOBHO TIOJIOBUHU JOCTIPKEHHX InTamiB Streptococcus Spp. HI3WH B
130JJbOBAaHOMY BUIJIS[II BUSIBUB NOMIPHY MPOTHUMIKPOOHY aKTHBHICTH ([laMETpU 30H
3aTpUMKH pocTty y Mexax Big (16,7£0,5) mm  go (17,7£0,5) mm). IlonoBuna
JoCHiKeHUX ImTamiB Streptococcus spp. Oymu cimabo 4yyTinuBi A0 IUKIO(EHAKY
HaTpis B 130JbOBAHOMY BHIJISAI (I1aMETpU 30H 3aTPUMKH POCTYy y MeXaxX Bij
(12,0+£0,0) mm  no (13,7+0,5) Mmm). CTOCOBHO amiIoimiHa B 13071bOBAHOMY BUTJISII
JOCIiKeH] mTamMu  Streptococcus Spp. Oyiu HEYyTIIMBUMU.

3a pesynpTaTaMu MPOBEACHUX JOCHTIKEHh BCTAHOBIEHO, IO CTOCOBHO YCiX
JOCIIIKEHUX MPEACTaBHUKIB poy Streptococcus aist moaBiitHOT KOMOIHAIT HI3UHY 3
IUKIO(EHAKOM HaTpisl Ta MOTPIHHOT KOMOIHAIT HI3UHY, JUKIOPEHAKY 1 aMJIOAIMIHY
OyJia TOMIpHOIO (J[laMeTpu 30H 3aTPUMKH pocTy B mianasoni Big (18,0+0,0) Mmm 10
(20,0+0,0) mwm). Ilpote momoBMHA HOCHIKEHUX ITamiB Streptococcus spp. 1o

MOABIMHOI KOMOIHAIIIT HI3UHY 1 aMJIOITIIHY BUSBWIUCH HEUYTINBUMHU.
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I'enepanisi akTUBHUX (JOPM KHCHIO B JICHKOLMTAX KPOBI LIypiB 32 yMOB Jil
HAHOYACTHHOK OPTOBAHAJATY IraJI0JIiHIH-iTPil0, AKTHBOBAHOI0 €BPOIiEM

'Baunncukuii P.O., 'Hakoneuna O.A,, 2IIpmcommc B.10., 1CT€HeHKO C.O.
1Ka(bez[pa 6ioJtoriuHOi Ximii XapKiBCHKOT'O HAIIIOHAJILHOTO MEUYHOTO YHIBEPCUTETY,
M. XapkiB, YKkpaiHa
2HayKOBO-I[OCJIi[[HI/II7I THCTUTYT €KCTICpUMEHTAIBHOI Ta KIIHIYHOT Meauinan XHMY,
M. XapkiB, YKpaiHa

ro.bachynskyi@knmu.edu.ua

YacToTa 3aXBOPIOBAHOCTI Ha PaK Y CBITI 3pOCTAa€ KOKHOTO PoKy. OHKOJIOTIYHI
3aXBOPIOBAHHS € OJAHUMH 3 MEPIIUX AECSITH MPUYMH CMEPTI y CBITI Ta CTAHOM Ha
2021 pik 3aiiMaroTh JOpyre Micle. 3a JaHUMU BcecBITHBOI OpraHizanii OXOpOHH
3I0pOB's MPOTArOM HAcTynmHUX 20 poOKIB KIIbKICTh HOBHUX BHIIQJKIB PpaKy
30UTbIIMTHCS NpuOIN3HO Ha 75%. Haxans, YKkpaina € niaepoM cepen Kpain €Bponu
3a TeMnamu nomupeHHs paky. Cranom Ha modatok 2021 poky B YkpaiHi Ha oOJiKy B
MEIUYHUX ycTaHoBax mpuOyBasio 1 MiH 187 THCSY TAIll€HTIB 3 OHKOJOTIYHUMU
3aXBOPIOBaHHIMH.

Opni€ero 3 TPOBIAHMX TPOOJIEM CBITOBOI OHKOJIOTIT 3aJHMIIAE€THCS HU3BKA
€()EeKTUBHICTD JIIKyBaHHSI OHKOJIOTTYHUX XBOpuX. KiltouoBUMH MOMEHTaMH OOpOTHOU
3 OHKOJIOTIYHMMHM 3aXBOPIOBAHHIMH 3aJIMIIAIOTHCS PAHHE CBOEYACHE BUSIBJICHHS Ta
1HHOBAIIHHI MIIXO/IU Y JIIKYBaHH1 XBOPUX Ha pPakK.

OpHuM 3 METOJIB JIIKYBaHHS paKky € MpoMEeHeBa Tepamis: mpakTudHo 60%
OHKOJIOTIYHHX XBOPUX OTPUMYIOTh L€l BUJ JTIKYBaHHS Y MO€IHAHHI 3 XIMIOTEpaIi€lo
Ta XIpypriuHUM BTPYYaHHSIM. 32 YMOBH CIOJyYE€HHsI XIMIO - Ta MPOMEHEBOI Tepamii
BUHMKA€E BEJIMKA KUIbKICTh HEraTUBHUX €(PEKTIB MOOIYHOT Jii.

Takum 4YMHOM, METOIO POOOTH aBTOPIB OyJIO MiABUINECHHS €(EKTHUBHOCTI Ta
0e3neKy MPOMEHEeBOi Tepamii MUITXOM BUKOPUCTAHHS HAHOYACTHHOK OPTOBaHAIaTa
rafominifo-itpito, akruBoBanoro espomiem GAYVO,Eu*, sokpema tux, mo Oyiu
MOTIEPETHHO AKTUBOBAaHI yIbTPadioJeTOBUM OMPOMIHEHHSM, 32 YMOB OHKOTATOJIOTI]
B EKCIIEPUMEHTax IN VIVO.

ExcnepumeranbHa 4acTHHA JOCHIKEHHS MPOBOAMIIACS 3 BUKOPUCTAHHSIM 42
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CTaTeBO3pLIMX IHIypax-camigx mnonynsmii WAG, S[KuX BHIAJKOBUM YHHOM
po3noautsiii Ha 7 Tpy (1o 6 TBapuH y KoxHii). [lepima rpymna — KOHTposbHA (LTypH
OTPUMYBAJIM IIUTHY BOAY), 2, 3 Ta 4 rpynu TBapHH, IKMUM Ha NpoTs31 14 110 BBOAWIM
BOJIHI PO3UYMHU OPTOBAHAAATY TaJ0NIHIN-1TPi0, BIAMOBIAHO B 1031 50 MKI/KI MacH
tia TBapuHu (2 rpyna), 100 mkr/kr (3rpyna) ta 200 Mkr/kr (4 rpyma); TBapuHH 5, 6
Ta 7/ Tpyn TBapHWH, OTPUMYBAJIM TPOTITroM 14 116 aHaNOTIYH1 03U BOJHUX PO3UYHMHIB
HAHOYACTHUHOK, TOOTO 50 MKI/KT Macu Tinia TBapunu (5 rpyna) 100 mMkr/kr (6 rpyna) i
200 wmxr/kr (7 rpyma), mo OyIu TONEPEAHHO OMPOMIHEHHI YJIbTPadi0IeTOBUM
CBITJIOM Yy KBapLOBHX KIOBETaxX, JKEPENO YJIbTPa(ioIeTOBOr0 BUIPOMIHIOBAHHS
«KBapi-125» (A=200+400 um) npotsarom 20 xB. Ha BiAcTani 20 cm. Boay Ta BouHI
PO3YMHM HAHOYACTUHOK BBOJIWJIM IIypaM MEpOpalbHO, 3a JOMOMOTOIO J030BOi
HINETKU 3 HAKOHEYHHUKOM.

JlocnmipkeHHsT 3[JaTHOCTI PO3YMHIB PI3HOI KOHUEHTpalll HAHOYACTUHOK
OpTOBaHAZATy TamOMiHiIO-iTpito, aktmBoBaHoro espomieM GdYVO,Eu*, mo
nonepeHbo Oy abo He Oyl aKTMBOBAHI yIbTPadioieTOBUM CBITIOM T€HEPYBaTH
akTUBHI (OPMH KHUCHIO B JIEMKOLUMTAaX MPOBOJWIM 32 JOMNOMOIOK MPOTOYHOI
[UTOMETPIi 3 BUKOPHUCTAHHSIM OapBHHKA JAaLEeTaTy 2'7'-
TUXJIOPAUTIAPODITyOpECIIEiHY .

TakuM 9mHOM, 37aTHicTh HaHodacTHHOK GAYVO,Eu®* remepyBaté axtuBHi
dbopMH KHCHIO B JICMKOIMTAaX 30IIBIIYETHCA MICHS TOMEPeaHbOl iX aKTUBaIlli
yIbTpadioNeTOBUM CBITIOM Ta € J10303alekHO0. [Ipyu BBeneHI TBApMHAM PO3UYHUHY
HAaHOYACTHMHOK OPTOBaHAAATy Ta/I0JIHII0-1TPII0, AKTUBOBAHOI'O €BPOIMIEM MONEPETHBO
Y®-onpominenoi no3u 200 MKI/KT Macu Tijla, 3HaY€HHS MOKAa3HUKIB YTBOPEHHS
aKTUBHUX (DOPM KHUCHIO B JIEHKOIMTAX LIypIB 30LIBIIYETHCA BIAHOCHO KOHTPOJIBHOI
rpynu mpaktudHo Ha 15%. ITokasamo, mo 3matHicTs HanowactuHOK GAYVO,Eu®
reHEepyBaTH aKTUBHI (POPMH KHCHIO B JIEMKONUTAX 30UIBIIYEThCS micas Ail
ybTPadi0JeTOBOIO BUIPOMIHIOBAHHS, IO CBIIYUTH MPO TMEPCIEKTUBHICTh JaHUX
HAHOYACTHHOK MpH JIIKyBaHHI OHKO3aXxBOpIOBaHb, OCKUIbKH ADK 31aTHi 1HOyKYyBaTH

AIIOIITO3 IMYXJIMHHUX KJIITHH.
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IHridyroui BJIaCTHBOCTI JTeBOLETHUPU3UHY 110 BiAHOIIECHHIO
0 TiAPO0JIi3y HOBOKAIHY Oy THPWIXO0JIiHECTEPA3010
CHMPOBATKH KPOBi JIIOAMHU
Berpaii A.O., Cmimko P.O., Koctiok B.I'., JIu:xxniok B.B.,
I'oit A.M., JlicoBuii B.M., beccapa6os B.I.

Kadenpa npomucnooi hapmariii KuiBcbkoro HaIioHaI»HOTO YHIBEPCUTETY TEXHOJIOTIH Ta
nusarny, M. Kui, Ykpaina

a.behdai@kyivpharma.eu

MicueBi aHaJIbreTUKH YacTO BHUKOPUCTOBYIOTh Y KIIIHIYHIA MpaKkTULl IS
3HATTA OOJIIO M1J Yac MEJUYHUX Ta CTOMATOJIOTYHUX mpouenyp. HoBokain € modpe
BIJIOMHM MICIICBO3HEOOIIOIOUNM 3aCO000M, SKHUM BXKE MPOTATroM OaratbOX CTOJITH
BUKOPUCTOBYETHCSI Yy CTOMATOJIOTIYHIA MPAaKTUI[l 1 JIOCI HE BTpadae CBOEI
nonyJsipHocTi. Lleit aHecTeTHk, Sk mMpaBuiio, 100pe MEPEHOCUTHCS 1 BUKIMKAE Majo
no6iuHux edexTiB. OHIMIHHS MICIs BBEJACHHS HOBOKAiHY 3a3BUYall MOYMHAETHCS
MPOTSTOM JIEKUTHBKOX XBWJIMH 1 TpuBae npudiau3zHo 30-60 xBwimH. [ kopoTka mis
nmoB’si3aHa 13 (EPMEHTHUM PO3UICIUICHHS HOBOKAiHy Ha JIUETHJIAMIHOETAHON 1
napaamMiHOO€H30MHY Kuciaotry (epmentom Oytupmixomninecrepazoo (BXE), mio
MICTUTBCSI B CUPOBATIII KPOBI JIFOJIMHHU.

Tomy mpencraBise akKTyaldbHICTh TOIIYK AaKTUBHUX (hapMaleBTUUHUX
iurpenientiB (A®I), saxi 3a paxyHok mnpurHideHHs Tiapomizy BXE HoBokainy,
CIPHUATUMYTh MMOJOBKEHHIO HOTO Jii.

VY nauiii poOOTI B SKOCTI MOTEHIIHHOTO 1HTIOITOpa OYTUPHIXOIIHECTEPA3U
Oysno oOpano anturictaMiHaui A®I Ipyroro MOKOMIHHS — JICBOIIETUPU3HH, aJKE B
JTTEpaTypHUX JDKepenax HasBHI JaHl MO0 HWOTO 3JaTHOCTI MPUTHIYYBATH
aKTUBHICTh  allCTWIXOJIHECTepa3W, 10, BIAMOBIAHO, TaKOX  MIATBEPIIKYE
NEePCIEeKTUBY NepeBipkH 1Horo BiumBy Ha BXE.

Mertoro maHOi poOOTH € JOCIHIKEHHS BIUIUBY JICBOIETUPHU3WHY HA T1APOJIi3

HOBOKAiHY OyTHUPHIIXOJIIHECTEPA30I0 CUPOBATKH KPOBI JIFOJIMHHU.
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[IpoBeneHHs eKCTIIEpUMEHTATbHUX BUMIpIB 3/11MCHIOBAJIOCH
criektpooroMeTpuuHuM MeToAoM. KibKICHE BUpaKEHHS IMIBUAKOCTEH TiIpOJIi3y
HOBOKAiHY OYTHUPHJIXOJIHECTEPA30l0 3MIMCHIOBAIIM Yepe3 pO3paxyHOK KOHCTAHT
MIBUAKOCTI IEPIIOTO MOpsiAKy. s gochipkeHb BUKOPUCTAHO HACTYITHE 00JIaJHAHHS
ta matepianu: Y P-cnekrpodoromerp SPECORD 200 (Analytic Jena, Himeuuuna),
KIOBETH 3 KBApIIOBOTO CKJa 3 TOBIIMHOIO ONTHYHOTO Iapy | c¢M, Barm aHaJIiTH4HI
AccuLab ALC 110,4 (Sartorius, UK), Boasna Oansi, y1abopatopHa YCTaHOBKa
BogomiaroroBku RO-4 (Werner, Himeuunna), npoOipku tumny Eppendorf 06’ emom 2
MJI, OJTHOKaHaJbHI aBToMaTU4H1 go3atopu 50, 200, 1000 M.

BcranoBneHo, 110  JICBOLIETHMPW3WH  BUSIBISE  JIO303aJICKHI  IHTIOYrOUY1
BJIACTUBOCTI ~ TO  BIIHOUIEHHIO  JO  TMpolecy  TiApoii3y  HOBOKAiHY
OYTHPUIIXOJIHECTEPA30I0 CUPOBATKU KPOBI JIIOJMHM, aJKE€ KOHCTAHTa IIBUJIKOCTI
MEPIIOro MOPSAKY T1APOII3y HOBOKAIHY B CUCTEMI 3 CUPOBATKOIO KPOBI JIFOJIUHU TPU
JI0JIaBaHHI1 JICBOLIETUPU3UHY y KOHIEHTpaIlii 75 MKM JOCTOBIPHO 3MEHIIYETHCS Bij
0,84+0,07x10° ¢™* mo 0,43+0,02x10° ¢ (p<0,05). Ipu KOmABAHHI Yy JOCTiIKYBaHY
CHUCTEMY JICBOLICTHPU3MHY y KOHIIEHTpamisx 25 ta 50 MKM KOHCTaHTa IIBHUIKOCTI
JTOCTOBIpHO 3MeHmyeTbess B 1,2 1 1,5 pasza BIiAMOBITHO (KH125=O,69ﬂ:0,04><10'3,
K. '50=0,54+0,08%10 ) (p<0,05).

OTxe, MOXXHA 3pOOWUTH BHCHOBOK, IO MpPH MOMEPEIHLOMY I0JaBaHHI
JICBOIICTUPU3UHY 1O CHCTEMH HOBOKAiHYy 3 CHpPOBAaTKOK KpOBI JIIOJAWHU
CIIOCTEPITa€ThCAd CIOBIIBHEHHS IIBUAKOCTI PO3KJIAaJaHHS aHECTEeTHKa, M0
MIATBEPKY€E 1HTIOYI0Ul BJACTUBOCTI JOCTIIKYyBaHOTo aHTUricraminHoro A®I mo
BiJTHOIICHHIO 10 OYTUPUIXOJIIHECTEPA3H.

OTpuMani pe3ynbTaTH JO3BOJSIOTH CTBEPKYBAaTH, IO BHKOPUCTAHHS
KOMO1HaIll1 HOBOKAiHY 1 JIEBOUETUPU3UHY MOXE 3a0€3MEeUUTH MPOJOHTOBAHY 10
MICIIEBOTO aHECTETHKA, a TaKOX JO3BOJIUTh 3MEHIIUTH WMOBIPHICTh BUHUKHCHHS

aJepriyHoi peakiii Npyu NpoBEeACHHI MEJUYHUX MAHITYISALIH.

155



MexaHi3MH TPAHCIIOPTY €J1EKTPOHIB
Y POCJIMHHO-MIKPOOHOMY NAJMBHOMY eJIEMEHTI

Bbecapa6 10.B.

Kadenpa 6ioenepreruku, 6ioiHpopMaTuku Ta ekodbioTexHosorii HarioHansHOT0 TEXHIYHOTO
yHiBepcuteTy YKpainu «KuiBcbkuii mosmiTexHiuHui iHCTUTYT iM. Iropst CikopchKoToy,
M. KuiB, Ykpaina

besarab.jul@gmail.com

3HaYHUN BIUIMB Ha NPOAYKTUBHICTb POCIMHHO-MIKPOOHOIO MaJIMBHOIO
enementy (P-MIIE) maroth HasBHI B puzocdepl MiKpoopraHi3MH, BUJIM YTBOPEHUX
HUMH O10ILTIBOK Ta iX 3/JaTHICTh JO Mepenadl eaeKTpoHiB. ['0JIOBHUM YMHHHKOM, 10
CYTTEBO 0OMexye npoaykTtuBHicTh P-MIIE, € MexaHi3M N03aKIITHHHOTO TPAHCIOPTY
€JIEKTPOHIB, SKHI BIANOBIJae 3a 301p Ta mepenayy eJNeKTPOHIB, CHHTE30BAHHUX
MIKpPOO1OMOM.

VY aHoAHIN KaMepl MaJIuBHOTO €JIEMEHTY MIKPOOPTaHi3MU BUKOHYIOTH MPOIEC
BIJIHOBJIEHHSI OpTraHIYHUX CyOCTpaTiB Ta nepeayl eJIeKTpoHiB A0 aHoAy. [loganbuimii
NEPEHOC IUX EJIEKTPOHIB Yepe3 30BHIMIHIA KOHTYp JI0 KaToJia J03BOJIIE TeHEPYBATH
enekTpoeHeprito. IcHye nBa criocodu nepenecenns enekrponiB y P-MIIE: (1) npsme
MIEPEHECEHHs eJICKTPOHIB Ta (2) orocepeIKOBaHe MEPEHECEHHS CIICKTPOHIB.

[Tpu npsiMmoMy TiepeHEeCeHH1 eIEKTPOHH BiIOYBAETHCS OE3MOCEPEIHS B3a€EMOIIS
MDK 30BHIIIHBOIO MeMOpaHOI MIKpPOOpraHi3mMiB Ta enektpogom. lLleit mporuec
BHUKOPUCTOBYE OKHCHO-BIJHOBHI Oinku, Taki sk C-IUTOXpOMH, SKI 37aTHI
OKHUCITIOIOTHCS Ta BITHOBJIIOBAJIMCS 32 PaxXyHOK Bijzadi abo OTpUMaHHI €JIEeKTPOHIB
BiJl 3aJI3HOTO aToMa y TeMi MIKpoopraHizmiB. MexaHi3M MNpsIMOTO TPAHCIOPTY
CJICKTPOHIB 3HAYHOIO MIPOIO 3aJICKUTH BiJl OUIKIB-TPAHCHIOPTEPIB €IEKTPOHIB, SIKi
BIJIIrPalOTh KJIIOYOBY POJIb Y IEPEHECEHH] €JEKTPOHIB B1Jl IUTOIIaA3MHU 10 MEMOpaHU
MiKpoopraHizmiB. Heo/1ikoM 1IbOTO METOy € HOTO MOBLIbHA MIBUIAKICTh, OCKUIBKU
aKTUBHI IICHTPU TIepeaadil eJIEKTPOHIB TIIMOOKO BOYI0BaHI B OLIKH.

[Ile omHMM MiABHIOM TPSAMOTO TMEPEHOCY € TPAHCIOPT 3a JOTMOMOTOIO
HAHOJIPOTIB, AKI TakoX BigoMi gk mimi. Ile OiTKOBI CTPyKTypH, fKi JOMOMAararoTh

OakTepisiM MPUJIATATH TICHO JO MOBEPXHI Ta PO3PI3ZHATH Pi3HI MaTeplad Y CBOEMY
156


mailto:besarab.jul@gmail.com

cepenoBuil. i ckmagarotbes 3 cyboauauyHoro Oimka PilA, mo MicTUTh KiacTtep
apOMaTHUYHUX aMIHOKHUCIIOT, SKHM BIIITpa€ BaXKJIMBY pOJIb y MPOBITHOCTI IHX
CTPYKTYD.

AnpTEpHAaTUBHUM LUISIXOM TPAHCHOPTY € OIOCEPEIKOBAHUI MEPEHOC
€JICKTPOHIB, 3ACHOBAHUI Ha TOTOIll E€JIEKTPOHIB MK MIKpPOOOM 1 €JIEKTPOIOM 3a
JIOTIOMOTOI0  €JIEKTPOHHUX YOBHHUKIB, SIKI € OpraHIYHUMHU MOJIEKYJaMH, 3[JaTHUMU
000pOTHO BCTYIIATH B Peakilii OKUCHEHHSI-BITHOBICHHS. [[1 OKHCIIOBaIHbHO-BITHOBHI
MeJIIaTOPu MOKYTh OyTH B)K€ MPUCYTHI B HABKOJIUIIIHBOMY CEPEOBHIII (€K30TCHHI)
abo MOXyThb OyTH CEKpEeTyBaTUCh JCSIKUMHU EJIEKTPOTEHHUMHU OaKTepisiMu
(enmorenHi). IcHye Oarato MenmiatopiB, sIKI BUIUISIOTHCS B pe3yibTaTl MPOLECIB
JTUXaHHS MIKpOOiB, TaKUX SIK MEJaHiH, (eHa3uHu, (PpraBiHU Ta XIHIHH, SKI OEpyTh
y4acTh y MEXaHi3Mi MEepeHECEeHHs eNeKTpoHiB. L{I MeniaTopu MOXYyTb MEPEHOCUTH
CJIEKTPOHU BiJ MIKpOOHOTO MeTaboisi3My (3 HOro BIJHOBIEHOI (OPMOIO) Ha
MOBEPXHIO TBEPJOro aHoxAa. [1oTiM BOHM NEPETBOPIOETHCSI HA OKUCIIEHY CIIOIYKY Ta
TuGyHAYIOTh Ha3ad A0 KMTHHH. Lleil MOBHMI UK MOBTOPIOETHCS HEOJHOPA30BO 3

TIEI0 CaMOIO CITOJTYKOIO.

MeToauka BUKJIAJAHHS OCBITHHOI KOMIIOHEHTH «Opraviyna ximis»
y miAroroBui 3700yBayiB BUII0I OCBITH CIIENiaJIbLHOCTI
«bioTexHoJI0r1il Ta OioiHKEHepis»

buinos 1.€., bpusuubka O.A., [lInuuak T.B., Opaenko 1.B.
Kadenpa 3aransnoi ximii HamionaneHoro (hapMarneBTHYHOTO YHIBEPCUTETY,
M. XapkiB, YKkpaina

orgchem.bylov@gmail.com

3aBASKH NOTYKHOMY PO3BUTKY O10TE€XHOJIOTTYHUX BUPOOHUIITB, HA CYy4YaCHOMY
PUHKY TIpalll iCHY€ MOCTIMHO 3pOCTal0uMii MOMUT Ha (paxiBIiB B Tally31 O10TEXHOJIOT11
1 O101HxeHepii. [TigroroBka Takux (paxiBiiB noTpeOye 3HAHB, IK TEOPETUYHUX OCHOB
3 OCBITHbOI KOMIIOHEHTM OpraHiyHa XiMif, Tak 1 BMIHb €MIIIPUYHO CTBOPIOBATU

cxeMu J00yBaHHS MEBHUX CIOJIYK 1 OI[IHIOBATH MEpeBary Ta HEIOJIIKM iX peai3aliii.
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OckinpKd OCBITA, B MEpUIy 4YEpry pearye Ha 3MIiHM B KpaiHi, JUis MiHIMi3alii
HACJIAKIB ICHYIOUMX MPOOJIeM BUHUKAE HEOOXITHICTh 3aCTOCOBYBAaTH METOJIUKH, SKi
MOKYTh 3HEBUIIOBATH HETaTUBHI YMOBH, B SIKUX BiJIOYBa€ThCSI HaBYAIBHUI MPOIIEC.

Merta aBTOpiB MOJSTae B MPE3EHTAIll] IEpeBar 3aCTOCYBaHHS MYyJIbTUMEAINHIX
TEXHOJIOT1H B HAaBYAJILHOMY ITPOIIECi, IPH OMMaHyBaHHI 3HAYHOTO 00’ €My 1H(pOpMaITii.

MyneTuMeiiHI  TeXHOJOrli — 1€ cy4acHl 3aco0W  BITOOpa’keHHS
OaraTtopiBHEBOi HaykoBOi AyMKH. BOoHHM HEe 3aMiHIOIOTh BHKJaaada, aje CIPHUSIIOTH
yAO0CKOHAJIEHHIO M ypI3HOMaHITHEHHIO HOTO MIsUIBHOCTI. BUKOpHCTaHHS MyJIbTUME]TIA
y MIpOILIECl HaBYaHHS JO3BOJISIE BCEOIYHO 1 MOBHOL[IHHO PO3KPUTH TBOPYUM MOTEHLIAI
KOJKHOTO 37100yBaya OCBITH. 3aCTOCYBaHHS 1H(QOpPMALIWHUX TEXHOJOTIHA T03BOJISIE
3MIHUTH CIIOCOOM MMO/1a4l HaBYajabHOTOo Matepiany. OCKUIbKM HaBYAJIbLHUIA MaTepial
MICTUTh BEJIMKY KUIbKICTh TIpadiuHoi 1HQOpMalii, AOLUUIBHUM CTaJO HOro
BUKOPHUCTaHHS ISl JEMOHCTpalii MYJIbTUMENIMHUX Tpe3eHTallid, He JUIIe MpH
YUTAHHI JIEKIIH, a ¥ TIpHU MPOBENCHHI MPAKTUYHUX 3aHATh 1 KOHTPOJIBHUX 3aXOlIB.
BianoBinHo, OyJ10 CTBOPEHO KOMIT IOTEpHY 0a3y TECTOBUX 3aBAAaHb 1 IUCTAHLIIMHUIMA
KypC 3 OCBITHBOI KOMIIOHEHTH Ha OCHOBI PO3pOOJEHOT0 HaBYAIbHO-METOAMYHOTO
KOMITJIEKCY.

[lepeBar BHUKOpPUCTaHHS MYJIBTUMEIIAHUX TEXHOJOTIM TIPH BHKJIAJaHHI
JIEKIIA OYEBHUIHI, BOHM JIAIOTh MOXJIMBICTh BI3yaji3yBaTH JIOCTAaTHHO CKJIATHUMN
MaTepiall, U0 «OXKUBJIsi€» MEBHUU Marepian abo 30cepekye yBary Ha OKpPEMHUX
neTansX. 3acTOCyBaHHS MYJbTHMENia Ha TPAKTUYHHUX 3aHATTAX KypCy JO3BOJISIE
BUKJIa/Ia4y JIOKJIAJJHO PO30MpATH MEXaHI3MH 1 YMOBHU Nepediry peakiiiii, BUpilIyBaTu
3aBJIaHHS 3 XIMIYHUX MEPETBOPEHB OpraHiyHuX crnouyk. [Ipu nbomy npeseHTanis Mae
OyTH 1H(GOPMATUBHO HACHUYEHOIO, aJie 1 JIAKOHIYHOKO Ta JIOT1YHOIO, i (hOpPMYBaHHS
y 37100yBaya 4iTKOTO aJTOPUTMY BUKOHAHHS 3aBIaHHS. BUKOpHCTaHHS MyIbTUMENia
noTpedye 3MIH B Oprasizaiii NMPakTUYHUX 3aHATH 1 MOCWICHHS iX METOJUYHOTO
3a0e3MeYeHHS.

HeBia'eMHOIO CKJIaJIOBOXO BUBYEHHS OCBITHBOI KOMIIOHEHTH OpraHiyHa XiMisl €
JOTIYHMMA MIAXiA AJIT KOHTPOJIO SIKOCTI 3aCBOIOBAHHS HABYAJIBHOTO Marepiaily —

KOMH’I-OTepHC TECTYBaHHA, AK€ BUKOHYE POJIb KOHTPOJIIO 3HAHDb SK Ha eTarni BUBYCHHS
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KOYXHOTO PO3JILTY, TaK 1 TUCIUILIIHU B 1iioMy. KoM 1oTepHe TecTyBaHHs 3a0e3meuye
AaBTOMATHU3AII0 TPOIECY MEPEBIPKH U OIIHIOBAHHS 3HAHb, IO A€ 3MOTY OIIHUTH
PIBEHb 3HaHb OJTHOYACHO KOKHOTO OKPEMOT'0 CTY/IEHTa, 3p0OMTH KOHTPOJIb MACOBUM 1
00’eKTUBHHM 1 O6araTopa3oBO MOTO BiATBOpIOBaTH. [lepeBaroro T€CTOBOTO KOHTPOJIIO
€. OIIIHIOBaHHS BIJOYBA€ThCS aBTOMATHYHO, BUKJIAJa4 MO30aBICHUI MOMIJIMBOCTI
BUCTAaBUTH HEOO €KTUBHY OIlIHKY; HE3aaHra)KOBaHICTb — HEMOXJIMBICTh Tij Yac
KOHTPOJIFO 1 TEpeBipIli 3HaHb 3400yBadiB KOTOCh BHUIUISATH; aKaJeMidyHa
JTO0OPOYECHICTD - SIBUILE CUCYBAHHS 3HAYHOIO MIPOIO 3MEHIIIYEThCSI.

3acTocyBaHHs MYJIbTHMEAia TO3UTHUBHO BIUIMBAE HA PI3HI  ACHEKTH
JUCTAHUIAHOTO HABYAHHS: CTUMYJIOE€ KOTHITHMBHI aCIEKTH CIPUUAHATTA Ta
yCBiJOMJIEHHS 1H(OpMaIli, MiACHIIOE MOTHBAIIIO 37100yBadiB, € JOMOMOIOI0 Y
PO3BUTKY HABUYOK CHUIbHOI pPOOOTH 1 KOJEKTHBHOTO Mi3HAHHS, pPO3BUBAE
byHIaMEeHTIBHUM MiIX17, JOpMYy€E TPYHTOBHE PO3YMIHHS HABUYAJILHOTO Marepiaiy.

MynbTuMesia Hajae MOXKJIUBICTH 3700yBayaM TMO-pI3HOMY MpaIOBaTH HaJ
HaBYAJIBHUM MaTepiajioM — CaMOCTIMHO OOMparTy, SIKUM YAHOM BHBYATH Marepia, siK
3aCTOCOBYBATH 1HTEPAKTUBHI MOXKJIMBOCTI JOJATKIB, SIK peaiizyBaT CHUIbHY POOOTY
31 cBoiMHU TOBapuiamMu. OTXe, CTYJIEHTH € aKTUBHUMH yYaCHUKAMH JHCTAHIITHOTO

OCBITHBOTO TIPOLIECY, a BUKJIaAa4 Y OUTBIIIOCTI BUKOHYE (DYHKIIIIO KOHCYJIBTAHTA.

Peanizanisi reHeTHYHOI cTpaTerii NiABUIIEHHS eQeKTHBHOCTI
eKCIePUMEHTAJIBHOI0 aHAPOreHe3y iN Vitro y siporo siaMeHo

binnncska O.B., llleasikina T.A.

IactutyT pocnuanuuTia iM. B.S. FOp’eBa HAAH, M. XapkiB, Ykpaina

bilynskaov@gmail.com

Sk BiOMO, JIOIIIBHICTh 3aCTOCYBAHHS METOIB O10TE€XHOJIOTIT JAJIsl CTBOPEHHS
BHUXIJTHOTO MaTrepiady B CeJeKIlli BU3HAYAE€ThCS MOKIMBICTIO MacOBOi pereHepaiii
pPOCIIMH OyJb-IKOT0 COpPTy 4M TriOpuaHoi nonyssuii. He € BUHATKOM 1 KyJbTypa
OUISKIB IN VItr0 — yHIBepcalbHUN METOH OJEpKaHHS KOHCTAHTHHX I'OMO3UIOTHHX

JHIN, SKUP TPYHTYETbCS Ha 1HAYKYBaHHI aHOMAJIbHOTO PO3BUTKY TaIlJIOiTHUX
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MIKpPOCTIOp 3 YTBOPEHHSIM Kalltocy 4 eMOpi0iaiB, MOJANbIIIN pereHeparii pocivuH Ta
MMOIBOEHHI IXHBOTO XpOMOCOMHOT'O Ha0OopYy.

Ockinpku mporec iHimamii MopdoreHesy 1 HOro MOCIIJIOBHI —eTau
BiIOyBAIOTbCSI Yy IITYYHWX YyMOBaX, BeJIWKAa yBara MPUAUISETbCS ONTHMI3allii
€K30M€HHUX YMHHHKIB: CKJIAQJly >KMBHJIBHUX CEPEJOBHII 1 TEMIEPaTypHO-CBITIOBUX
PEXHUMIB KYJIbTHBYBAHHS EKCIIAaHTIB, @ TAaKOXX YMOB BHUPOIIYBaHHS JOHOPHUX
pocnuH. 1l 3axoam y cykymHOCTI GopMyrOTh (hi310JI0TIUHY CTpATETII0 ITiIBUIICHHS
e(PEKTUBHOCTI €KCIIEPUMEHTAILHOTO aHApOreHe3y in Vitro.

OnHak 4YM HE HaWOUIBIION MEPEIIKOI00 JUIS IIMPOKOTO BIPOBAKEHHS
KyJbTYPH IMAJISAKIB IN VILrO B CEICKIIIIO € 3aJIeXKHICTh BUXOAY TaIlIOIAiB BiJl FTCHOTHUITY
JOHOPHUX POCIIUH, SIKy HEPIAKO HE BIAETHCA IMOAOJIATH 332 PAXyHOK YAOCKOHAJICHHS
METOAMYHUX MiaxoaiB. ToMy Ha mpotuBary isiosoriyniii crparerii B. Foroughi-
Wehr ta W. Friedt (1982) 3anponoHyBaiu IeHETHYHY CTpAaTeriio, sika mepeadavae
3aJy4eHHs 10 TarvIoigu3allii TeHOTHUIIIB 3 BUCOKOI 3[ATHICTIO JO aHAPOreHe3y iIn
VItro Ta JOCIiKeHHST MEXaHi3MiB T€HETHYHOTO KOHTPOJIIO Ii€l 03HaKU. BaxinBum
HACJIIAKOM peaii3alii 1i€i crpaTterii OyB CKpPHHIHT CBITOBOTO T€HO(MOHAY pPI3HHUX
CUIbCHKOTOCTIOAAPCHKUX KYJBTYp IIOAO 3JaTHOCTI A0 MPOAYKYBaHHS aHIPOTEHHHUX
rarvioiliB  Ta  JIOCHIIKEHHS  XapakTepy  YCHNAJAKyBaHHS  BHCOKOIO  PIiBHSA
KyJIbTypaOelnbHOCTI. Y HaWOUIbII EKOHOMIYHO BaXKJIMBHX BHUJIIB POCIHH OYJI0
BU3HAUYCHO XPOMOCOMHY JIOKaTi3allil0 TE€HIB, SKI BIAITPalOTh KIOUYOBY pOJIb Yy
peryJsiii MuIKOBOro MopdoreHesy in Vitro.

OcCoOMMBICTIO Cy4acHOTO €Tamy JOCHIIPKeHb € BHUBYEHHSI EMIreHETUYHOIO
KOHTPOJIIO ~ €KCIIEPUMEHTAJIBHOTO ~ aHJApPOreHe3y in  VItro, 30kpeMa BIUTUBY
MCTHJIFOBaHHS Ta JeMeTHIoBaHHA mneBHux aurstHok JIHK Ha  mpomecu
MepenporpaMmyBaHHsl PO3BUTKY MIKPOCIOp Ta pereHeparii ramioifHuX pociuH. [
X04Ya OCTAaTOYHE PO3YMIHHS MOJIEKYJSIPHUX MEXaHI3MIB T€HOTUITHOI 3aJIe’KHOCTI
CKCIICPUMEHTAJIBHOTO  aHApOreHe3y iN VItro  3ajiumaerscs  BiIJAJICHOIO
MEPCHEKTUBOI, MPUKIAJHI aCEeKTH T'€HETHYHOI CTpaTerii yCHilIHO peaji3oBaHi y

CEJICKIIIHHOMY TPOTIECI.
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3a pesynbTaTaMu OaraTopiyHUX JOCHIDKCHb 3 OLIHIOBaHHS 37aTHOCTI 10
MPOAYKYBaHHA MOP(OTCHHUX CTPYKTYp 1 pPOCIMH-PET€HEPAHTIB Y KYJIbTypl MUJSKIB
In Vitro siporo sumenio, 10 AKUX Oyio 3aimydeHo moHan 200 copTiB 1 KOJCKIIHHUX
3pa3kiB, HaMHU c(POpMOBAHO pOOOUY KOJEKIIIIO 3 15 reHOTUMIB, 10 MOETHYIOTh TIEBHI
[[iHHI TOCHOJApChKi O3HAKM 3 BHCOKOIO YacTOTOIO YTBOpPEHHS eMOpioinis,
€MOPIOreHHOT0 KaJoCy Ta HOPMaJIbHO MIrMEHTOBAHUX POCIUH-PEr€HEPAHTIB.

30Kkpema, 10BEJICHO MEePCIeKTUBHICTh BUKOPUCTAHHS Y TaIJIOINHINA CeNeKIlli Ha
CTIMKICTB 10 Ca)XKOBHX XBopoO coptiB Pepanm, Signal Ta Rosalina. Coptu Pepanin,
Mopnepn 1 ['panan € toHopaMu 03HaKH 0€30CTHIA KOJIOC.

VY copty Ty:a BUSBIICHO HAMOLIBIITY YyTIMBICTH JO aHApPOTeHe3y IN VItro cepen
roJI03€pHUX 3pa3KiB, a y copTiB Benukan ta SIBip — cepell 1Kepea BUCOKOIO BMICTY
O1J1Ka B 3epHi.

BapTto 3a3HaunTH, 110 Y TIOpUAHUX KOMOIHAIISAX 3@ y4acTl [IUX COPTIB MAJIO
MicIle JIOMIHyBaHHSI a00 HEMOBHE JOMIHYBaHHS iXHBOI BHCOKOi aHJIPOTEHHOT
3natHOCTi. Lle m03BONMIO OfepkaTh POCIMHU-PEreHEpPaHTH HA OCHOBI HE JIUIIE
MIDKCOPTOBHUX, aje W MIXBHAOBUX TiOpuAiB 3 H. spontaneum, 3pa3ku SKOTO
XapaKTepU3yBaIKCs BKpall HU3BKOIO 3AATHICTIO JI0 MPOAYKYBaHHS aHIAPOTECHHHX
rarmJjoialB.

Tak, KuUIbKICTh MOp(OreHHuX NuIsAKkiB y ri0puaiB 12 koMOiHAIN
cxpenryBanHs BapitoBana Big 34,0 mo 64,0 %, a BUXig 3€IE€HUX POCIHH — Bifg 8,6
1o 27,6 mt. Ha 100 KyJIbTUBOBAHUX MUJISKIB.

3aBOsSIKM  3QJIy4E€HHIO J10 MIDKBHAOBOI riOpuau3anii 4yTJIUBHX  JIO
aHApOTeHe3y IN VItro copTiB y KyJbTypi NWISIKIB Oyi10 oaepxkano 1069 HOpMaJIbHO
MITMEHTOBAHUX  POCIMH-PET€HEPAHTIB, HACIHHEBE TIOTOMCTBO SIKMX OyJe

BUKOpHUCTaHE JJis 30aradeHHsi reHO()OHTY SIPOTro STIMEHIO.
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BionanuBo fik aJbTepHATHBHE BiJHOBIIOBAJIbHE I2KE€PeJI0 eHeprii:
nepeBarv Ta HeJI0JiKH

Bbaaroaxaps K.C.

Kadenpa 6ioTexnoorii Ta ximii [TonTaBchkoro 1ep>kaBHOTO arpapHOro YHiBEPCUTETY,
M. [TonraBa, Ykpaina

katerina.blagodar@ukr.net

[IpoTsirom yciel icTopii pO3BUTKY JIIOJICTBA JIIOJM IIYKAIM HOBI CIIOCOOHU
OTpPMMaHHS Ta BUKOpHUCTaHHsS eHeprii. Lle modanocss 3 BUKOPHCTAHHS PI3HUX BUIIB
najguBa I 0O0IrpiBy Ta mOpuroTyBaHHs iki. OJHAK y Cyd4acHOMY CBITI BYEHI
MIJIHIMAIOTh OUTBII TJI00QJIPHI TMUTAHHS IMOJ0 PAIliOHATBLHOCTI Ta €(PEKTHUBHOCTI
BUKOPUCTAaHHS €HEPIii, BIPOBAKEHHSI €HEPro30epiratouux TEXHOJOTIA Ta MOUIYKY
BITHOBJTFOBAHUX JKEpEJI CHEPTii.

Oco0nuBe Micile cepell BIIHOBIIOBAaHUX JIKEPEN €Heprii mocigae 010nmainuBo -
MaJ1MBO, BUT'OTOBJIEHE 3 TBAPUHHOI Ta POCIMHHOI CUPOBUHU, O10JIOTTYHUX MPOIYKTIB
Ta OpraHiYHUX MPOMUCIOBUX BiJIXO/IIB.

biomanuBo Mae pi3HI arperatHi CTaHHW, SIKI BH3HA4YalOTh O€3MOCEpEeHE
BUKOPUCTAHHA PECypcy B Til uM 1HWIN Tamy3l. bionanuBo mMoxke OyTH HAaCTyHMHHUX
BUJIIB: TBEPJE - TPAAMIIIHO JKEPEIOM €HEpPrii € MPOAYKTU MEePEepPOOKH JIEPEBUHU
(mpoBa, mpecoBaHl TpaHyJd, OPUKETH); PiAKE - CIUPTOBI cyMiili, edip, 610aU3eNb,
Ma3yT 3 0ioMacH; ra3u -KoMOIHaIlIsS PI3HUX Ta3iB, OTPUMAHUX B PE3YJIbTaTi MIPOTi3y
CUPOBHHHM IUISXOM B3a€EMOJIIi TMPOIECIB Mipoizy (aHOKCHAHMI), Ta3zudikarii
(xucenp) Ta dpepmenTarlii (bakTepiaibHa B3a€EMOISN).

Sk 1 1HII1 JKepesia e’eprii, 010MaJuBO HE € YHIBepCcaIbHUM pillieHHSIM. BoHo
Ma€ K MO3WTHBHI, TaK 1 HETaTHUBHI BIACTUBOCTI. biomanuBo Mae KiibKa mepeBar 3a
TaKUMHU KPUTEPISIMU:

- BiagHOBIIOBaHICTE 1 HUKIIIYHICTH pecypcey. BpaxoByroun 0OMexXeHICTh THIINX
BHJIIB ITaJINBA, IUKIIYHICTh OlOMajanBa O03HAyae, M0 BOHO HIKOJHM HE BHYEPITAETHCS.
Ile 3abe3rneuye 4yyAOBY OCHOBY JJii BHUPOOHHUIITBA, OCKUIBKH JIIOJICHKA HISIbHICTH

nocTiiHO mpoaykye Biaxoau. CuUIbChbKe TOCHOAAPCTBO, 30KpeMma, '"Oarare" Ha
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CHUPOBUHY, OCKUIbKH B TMpoleci poOOTH MOCTIHHO YTBOPIOETHCS THIN, POCIHUHHI
3aJUIIKU Ta eKCKPEMEHTH XYA00H.

- 3MeHIIeHHS! BUKH/IIB MAPHUKOBUX Ta3iB Ta iXHHOTO BIUIMBY Ha aTMocdepy.
Bukonne nmammBo (Byrumis, HadTa) B MPOIEC] CHAIIOBAHHS BUKHIAE B aTMochepy
BEIIMKY KIJTBKICTh BYTJIGKHCIOrO Ta3y. Taki omeparlii CHpHUSIIOTH YTBOPEHHIO
030HOBUX Jip B arMocdepi, IO BIUIMBAE Ha TMPOrPeCcyBaHHSA TIJ100aTIBHOTO
MOTEIJTIHHSA B YChOMY CBITI 1 MOTIpIIy€ SIKICTh MOBITPS. 3@ JaHWMH JOCHIIHUKIB, Ha
BIIMIHY BiJ] BHKOTHHUX BH/IB TaJMBa, OIOMAJIMBO 3JaTHE CKOPOTHTH BHUKHUIH
NapHUKOBHX ra3iB 10 65%. BapTo Takoxk 3a3HaYUTH, 1110 IPU BUPOLIYBAHHI KYJIBTYp
IUIsl OlomaliiBa MOTJIMHAETHCS YA HUM ra3, SIKUd Ma€ JOCTATHIN BILJIMB Ha MOBITPS Ta
3arajpHy SIKICTh MOBITPSI.

- ExoHomiuHa Oe3neka Ta ctalinbHICTh. He BCl KpaiHUM MarOTh BENUKI 3amacu
HadTH, a ekl He MaloTh iX B3araii. Came TyT BUHMKAIOTh TOPTOBEJIbHI BIAHOCUHHU 3
IHIIMMU KpaiHamMH, BCTAaHOBJIOIOTBCS MApLIPYTH IMIOPTY Ta ekcnoptry. OpHak
3aKymiBjIsS Ta MepepoOka HaAPTH Mae 3HAYHUN BIUIMB Ha HAI[IOHAJIbHI OIOJDKETH 1
CTBOPIOE JAIpy B €KOHOMIli. biomanuBo [ae MOMJIMBICTh 3100yTH €KOHOMIYHY
HE3JICKHICTh Ta EKOJOriyHy Oe3NeKy, OCKUIBKA MPOAYKTH pO3Magy Mailke He
3aBAAIOTh IIKOJIM HABKOJUITHROMY cepenoBuilly. BoHO Takox 3a0e3mnedye cTaOuibHI
Ta ITpuUOYTKOB1 poOOYl Micls JJis HACENEHHs, OCKUIbKHU nepepoOka HeoOXiIHa IS
MOCTIMHOTO BIJTHOBJICHHSI PECYPCY.

- Tpancnopt 1 OiomanuBo. SICKpaBUM MPUKIAIOM TO3UTUBHOTO BIUIMBY
OlomajBa Ha HABKOJIMIIHE CEPEAOBUIIE € HOTo B3aemojis 3 TpaHcmopTtoM. Hapasi
el BUJ NanuBa He Jy>Ke MONyJApHUN B YKpaiHi, aje mocTynoBo Habupae o0epTiB.
Excrnieptu Ta aBTOBJIACHUKH BiJI3HAYAIOTh, 110 O10MaJIMBO YYJOBO CYMICHE 3 HOBUMU
Ta CTapuMH TPAHCHOPTHUMH 3aco0aMU 1 € EKOJIOTIYHO YHCTUM PECYpPCOM,
BUKHJIal0UW B aTMOC(epy MEHIIEe MKiITUBUX PEYOBHUH. 3aBASKH OCOOIUBOMY CKIIATy
OiomanuBO 3MeHIIye MOoTpedy B TEXHIYHOMY OOCIyroByBaHHI aBTOMOOLISA. VY
MaiiOyTHbOMY OlomanuBo Oyjae BHUpPOOJATHUCS y BEIMKHX KUIBKOCTSX 1 CTaHe
JAOCTYITHUM JUIsl BC1X BOJIIIB, @ HOTO BapTICTh Oy/1€ 3HAYHO HUXKYOIO, HIXK OCH3UHY.

[Ilomo HeMOIIKIB, TO MOXKHA BUALIUTH TaKi:
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-IIponoBonbya Kpu3a. BupolyBaHHS CHPOBHHM BHUMAara€ BeITHYE3HHUX
3eMEeNbHUX IUJION], SKi B 1HIIOMY BHITQJIKy BUKOPUCTOBYBAJIUCA O 71 BUPOIIYBaHHS
CUIBCHKOTOCTIONIAPCHKUX  KYJIBTYp JUIS MpPOAaXy B XapyoBiii IPOMHUCIOBOCTI.
BpaxoByroun TeHIIEHIIIIO0 10 3pOCTaHHS HACEJICHHS IJIAHEeTH, L MmpoljeMa 3 4acoM
MOKE CTaTH KaTacTpodidHOIO.

-IIpoGnemu MOHOKYNbTYpHU. BupollyBaHHS OJHOTO BHAY KYJIbTYpH €
€KOHOMIYHO BWTIJHMM DIIICHHSAM, aje Ie crpuuuHsae O6arato mpoonem. IIkigauku
MOXKYTh TPHUCTOCYBATHUCSA 10 HOBOCTBOPEHHX YMOB 1 3HHUIIUTH BECh ypokaid. Y
IbOMY BUIAJIKy aKTHBHO BUKOPUCTOBYIOTHCS NMECTULUAM, SIKI 3a0pYIHIOIOTh IPYHT 1
BHYTpilIHI Boau. OJHAK Y MOHOKYJIbTYpaX HEMae€ HEOOXITHOCTI AUIMTH MOJ€ s
KOXKHOTO TIPEJCTaBHUKA KyJIbTypHUX POCIHH, TOMY 3 4YaCOM KOMaxH 3BHKAIOTH JO
"3axKCcHO1 cyminn" 1 OUIbIlIEe HE pearyoTh, MPOIOBKYIOUH 3HUIITYBATH BpOXKail.

-3MIHM B TIPYHTOBOMY MIKPOCEPEIOBHUIl Ta BIUIMB HA HABKOJUIIHE
cepenosuie. [liaroToBKa 3eMii 10 BUPOIIYBAHHS CUTBCHKOTOCIONAPCHKUX KYIBTYP
MO>K€ 3HUIIUTHU MICISl ICHYBaHHS TBapHH 1 BIULIMHYTH HA PO3BUTOK IUIMX MOMYJISIIIH.
I[li poOoTM BHUMararTh EKCTEHCHBHOIO OOpOOITKY TIpYyHTYy 1 mepeadadaroTh
BUKOPHUCTAHHSA TEXHIKU, SIKa BUKUJAE TOKCUYHI PEUOBHMHHU B aTMocdepy. 3HAUHMIA
HEraTWBHUU BIUIMB Ha JOBKULIS Ma€ BUKOPUCTAHHS NECTHLHMIIB, Kl MOPYIIYIOTh
MIKpO(DIIOpY IPYHTY Ta BHYTPIIIHIX BOJOMM.

-Ilpuponni ¢akropu. He Bci TeputTopii npuaaTtHi JJs BHPOILYBAHHS
CUIbCHKOTOCTIONAPCHKUX  KyNbTyp. Hampuknan, tepurtopii 3 MNOCyHITUBUM abo
XOJIOIHUM KJIIMaTOM HE MIAXOASAThH AJIA Takoi MisIbHOCTI. IIeBHI KyJIbTypH TakKoOX
MOKYTb 3HUIILYBaTH MICLIEBY (JIOPY, TUM CAMUM MOPYIIYIOUM OajaHC 1 3arpOoXKyHOUH
KUTTEIISIIBHOCTI IIEBHUX BUIIB TBAPHH.

- BupyOka miciB. Bucoka BapTicTh "TpaguuiiiHux" BHUAIB MajuBa 3MYIIYE
JIOIe y pi3HUX KpaiHax BUKOPHCTOBYBATH JEPEBUHY SK JKepeno eHeprii. JlicoBa
MPOMHUCIIOBICTh HE MOJXKE IIBUAKO BIJHOBUTH BTpPAadyeHI pecypcu, 1 MUl JICH
OTUHSIOTHCSI Ti]T 3aTPO30I0 3HUIICHHSI.

Hemae cywmHiBiB, 1m0 OiomajaMBO Ma€ TOTEHINA] CTaTH BaXXJIUBUM
KOMIIOHEHTOM €HEpPreTUYHUX CHUCTeM Mai0yTHporo. OpHak [j1s1 TOro, Mmoo

MaKCHUMI3yBaTU HOTO TepeBard Ta MIHIMI3yBaTU HEIOJIKHA, HEOOXIJHO PETEIbHO
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PO3IIIHYTH €KOJIOTIYHI, €KOHOMIYHI Ta COIlaJIbHI acCHeKTH BUPOOHUIITBA Ta
BUKOPHUCTaHHA OlomanuBa. Po3ymMHHMI miaxig 10 BUPOOHMIITBA OloMaliiBa MOXeE

BUPIIIUTA €KOHOMIYHI Ta €KOJIOT14H1 KaTacTpodu JIFOACTBA.

Peryasiniss anTuaare3unBHOI AKTUBHOCTI IOBEPXHEBO-aKTUBHUX PeYOBUH
Acinetobacter calcoaceticus IMB B-7241 3a ymoB
CHIJIBHOTO KyJIbTHBYBAHHS i3 0i0JIOTIYHMM IHAYKTOPOM

1Bﬂarozmp 1.0., Ianos M.C., 1'ZHHpor T.I1.

"HarionansHuii YHIBEPCHTET Xap4yOBUX TeXHOIOTiH, M. KuiB, Ykpaina,
?IncruryT Mikpo6ioorii i Bipycomorii HAH Ykpaiuu, m. Kuis, Ykpaina

dasha.blagodir@gmail.com

Beryn. YV cydacHOMy CBITI OCOOJIMBO BaXJIMBUM € TIOIMIYK €(GEKTUBHUX
MPUPOJHUX CIIONYK, SIKI MOXKYTh 3amoOIrTH aare3ii MIKpOOpraHi3MiB 1 BUPIIIMTH
pobsieMy aHTHOI0TUKOPE3UCTEHTHOCTI, SIKa € OJIHIEI0 3 HAMTOCTPINIUX 3a JaHUMH
BOO3. Amxe HeOesneka aaresii MIKpoOOpraHi3miB Ta (opMyBaHHS OI1OIJIIBOK Ha
PI3HOMAaHITHHX TIOBEPXHSX, HAMpPHUKIA], HAa MEAUYHUX Mpuianax (IMIUIaHTaTax,
KaTteTrepax) MPU3BOJIUTH 10 CUCTEMHHX 1H(EKIIH, a Y Xap4yoBiii MPOMHUCIOBOCTI — JI0
MICYBaHHA FOTOBOI MPOIYKIIII 1, IK HACIIOK XapuOBUX OTPYEHb.

Mikpo6Hi mnoBepxHeBo-akTuBHI peuoBuHU (ITAP) Hapasi mnepeOyBaroTh y
LIEHTP1 yBaru sk MOTEHI[IHHI aHTUAIT€3UBHI areHTH, IHTEHCUBHO JOCIIIKYIOThCS SIK
3 (hyHAaMEHTaNbHOI, TaK 1 3 MPAKTUYHOI TOYKH 30py. KpiM TOro, /st 301JIbILIEHHS
010JI0T1YHOT aKTUBHOCTI, 30KpeMa aHTUMIKPOOHOI, IITLOBUX MPOIYKTIB BYCHI BCE
JacTillle BUKOPUCTOBYIOTh CITUIbHE KYJbTHUBYBAHHS IMPOJIYIICHTIB 3 KOHKYPEHTHUMH
MIKpoopraHizMamMu abo 010JIOTTYHUMH 1HIyKTOpaMu. PaHire 0ysio BCTaHOBIICHO, ITI0
BHECCHHSI y CEPEIOBHINE KYJIbTUBYBaHHS Acinetobacter calcoaceticus IMB B-7241
KIITHH KOHKYpeHTHUX Oaktepiii Enterobacter cloacae C-8 cympoBomkyBasiocs
CUHTE30M TMOBEepXHEBO-akTUBHUX peuoBuH (I[TAP) 3 Bucokoio aHTHMiIKpOOHOIO
AKTUBHICTIO. Y 3B’S3KYy 3 IIUM MH TIPUITYCTHIIM, III0 BUKOPHCTAHHS TaKOTO ITiIXOIY
MOXX€ BHSIBUTUCA €(EKTUBHUM 1 I MIJBUILEHHS AHTUAATrE€3MBHOI aKTHBHOCTI

cunre3oBanux [TAP.
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Meta po0oTH: AOCTIIUTH BIUIMB KOHKYPEHTHHX TpaMHETaTHBHUX OakTepiit
pony Enterobacter Ha aHTHAATE3WMBHY aKTHUBHICTH IMOBEPXHEBO-AKTUBHUX PEUOBHH,
cunTe3oBanux Acinetobacter calcoaceticus IMB B-7241,

Martepiaan i meroan. BupomryBanns Acinetobacter calcoaceticus IMB B-
7241 3a1licHIOBANIA y PIIKOMY MIHEPAJIbHOMY CEPEOBHII 3 OUMIICHUM TJIIIEPUHOM
(3%, 00’emHa yacTka) SIK JPKEpEJIoM BYTJICIIO Ta eHeprii. Enterobacter cloacae C-8 y
BUTJISI/II 1HAKTUBOBAHUX CTEPUIIIZAIIEI0 KIITHH BUKOPUCTOBYBAJIU SIK O10J0TTYHUMA
THIYKTOp, SIKHH BHOCWJIM Y CEpEIOBUIIE KyIbTUBYBAHHA MPOIAYIIEHTA y KuIbKocTi 10
%. IIAP ekcTparyBaaum 3 CyHNEpHATAHTY KYJbTYpPaJbHOI PIAMHUA CYMILIIIIO
xsopodopmy 1 Meranony (2:1). Kinbkicte aare3oBaHux Ha ablOTUYHUX MOBEPXHIX
(cTanp, Kaxenb, JIHOJEYM) KIITUH BU3HAYAINA CIEKTPO(YOTOMETPUYHO 1 BUPAKAIHU Y
B1JICOTKaX.

Pe3yabTaTtu. BecTaHoBneHO, M0 J0AaBaHHS 1HAKTUBOBAHUX KIIITHH 1HIYKTOpPA
E. cloacae C-8 y cepemosumie kynapTHBYBaHHs A. calcoaceticus IMB B-7241
CYNPOBO/KYBAJIOCS CHUHTE30M IIOBEPXHEBO-aKTUBHMX PEUOBHH, MICIS OOpOOKU
skumu aaresis kiaitmH Candida albicans /1-6 ta Candida tropicalis PE-2 6yna
3HAYHO HWKYOI, HDK Yy pasl BUKOpUCTaHHS po3uuHiB [IAP, onepxkanux 06e3
1HIYKTOPIB.

Tak, cTymiHb anresii APLKIHKOBUX TECT-KYJbTYp Ha IUIACTMHKAxX CTall Ta
JiHOJEYMY, OOpOOJICHUMHU PO3YMHAMHM CHHTE30BAaHUX 3a HAasIBHOCTI iHAYykTOpa ITAP
(64 mkr/mi), ctaHoBUB 42-58 % Ta OyB HIKYKM, HIXK 3a il TOBEPXHEBO-aKTUBHUX
pedyoBHH, onepxkaHux ©6e3 iHmykropa (58-68 %). 3azHaummo, 10 HaWBHUINA
anTuazare3nBHa aktuBHICTH [IAP A. calcoaceticus IMB B-7241 (aaresis Ha cram 42
%) Oyna 3adikcoBana s TecT-KynbTypu C. albicans J1-6.

VY To# xe Yac KUIbKICTh MPUKPIIJIEHUX KIITUH JOCHIIKYBAaHUX JPLKIKOBUX
TECT-KyJIbTYp J0 KaxJito, 00pobieHomy po3urHamu [TAP (64 Mkr/mit), CHHTE30BaHUX
3a HasBHOCTI E. cloacae C-8, Oyna B cepeanboMy Ha 7-9 % HHKYOIO TOPIBHSHO 13
JIEI0 TIperapariB, OJIepKaHUX y CEPEeNOBHINI 0€3 1HAYKTOpa, MPUIOMY HANHMKUNN

piBenb aaresii (52%) cioctepirases mis kiitua C. tropicalis PE-2.
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BucnoBku. O1xe, B pe3ynbTari MpoBeIeHOT pOOOTH BCTAHOBJICHO MOKIIUBICTh
peryiaIii  aHTHAATEe3WBHOI aKTHUBHOCTI IMOBEPXHEBO-aKTUBHUX pPEYOBHH A,
calcoaceticus IMB B-7241 BHECCHHSIM y CEpEIOBHINE KYJIbTHBYBaHHS IMPOYyLICHTA

1HAKTMBOBAaHUX KIIITHH KOHKYpeHTHUX Oaktepiii E. cloacae C-8.

HeXuTh Ik CHMIITOM 3aXBOPIOBAHB | MOMKJIMBOCTI HOT0 JIIKYBAHHS

Boryuska O.€.
XepCcoHChbKH JiepKaBHUHN yHiBepcuTeT, M. [BaHO-DpaHKiBChK, YKpaiHa

bogutskaya2016@gmail.com

HexuTth K CUMIITOM MPOSBIISETHCS MPU HU3LI 3aXBOPIOBAHb PI13HOI €T10JIOTII.
Bin mae iHdekiiiny ado Heindekuiiny npupoay. Hanpukinaa, HEXUTh € 03HAKOIO
3Bu4aiiHoi 3actynu, ['PBI (rpumy, maparpumy), Ha3o(apuHriTy, CUHYCUTy Ta iH.
PscHi BUIIIEHHS 3 MOPOKHUHHM HOCA CHOCTEPIratOThCA MPU PI3HUX BUAAX ajeprii
(ce30HHa, amiMEHTapHA Ta iH.). 3AJIEXKHO BiJl 3aXBOPIOBAHHS, 1[0 CYIPOBOJKYETHCS
HEXUTEM, BIH MOXE OyTH TOCTpUM Ta XpOHIYHUM. [Ipu HEXHUTI 3aCTOCOBYETHCS
CUMITOMATUYHE JIiKyBaHHs. J[J11 3MEHIIIEHHS BUIUICHb 3 HOCY BUKOPUCTOBYIOTH SIK
CUHTETUYHI, TaK 1 IPHUPOIHI JIKAPChKi 3acO0M IS BHYTPIIIHHOTO Ta 30BHIIIHHOTO
3aCTOCYBaHHA (Kparuii, IpUMOYKH, Ma3l TOILIO). SIK MpaBuiio, IpH TOCTpid Qopmi
3aXBOPIOBaHb CHMIITOMH HEXHTIO 3HMKAIOTh JOCHTHh MIBHUAKO. AJle MPU XPOHIYHUX
3aXBOPIOBAHHSIX HEXUTh JIKYE€ThCS TPUBAJIWM yac. [HOAI MalieHT BUKOPUCTOBYE
JKapChKi 3aCO0M MPOTATOM MiCSIIs Ta OlIbLIE.

HesBaxkatoun Ha Te, 110 Ha (apMaleBTUYHOMY PUHKY YKpaiHHU iICHY€ HOCUTH
PI3HOMAaHITHHIM aCOPTUMEHT TMpenapariB s JIKyBaHHS HEXHUTIO, TIONIYK HOBUX
3aco0iB, 0COOJIMBO MPUPOTHOTO MOXOKEHHS, € aKTyalbHUM. OOyMOBJIECHO 1€ THUM,
0 TpH JIKYBaHHI HEXHUTIO HEPIAKO BUHUKAaE HeOakaHa mnoOiuHa mis. [lpwm
TPUBAJIOMY 3aCTOCYBaHHI MpeNapaTiB JOCUTh YacTO 3'ABJISIETHCS 3BUKAHHS Ta MaI[l€HT
BUMYUICHUHN 3MIHIOBATH JIKapchkuid 3aci0. KpiM Toro, 3HauHa KUIbKICTh MperapaTiB
Bil HEXHUTIO JIOCUTh JOpOTi, OCOOJWBO JIKApChKi 3aco0M  3aKOPIAOHHOTO

BUPOOHUIITBA, 10 TOTpedye iX IMIoOpTo3aMilieHHs. Po3mupuTH HOMEHKIATYPY
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mperapaTiB  JIaHOT Tpynd MOXHA 3a PaxXyHOK BHTOTOBJICHHS €KCTEMITOPaTbHHUX
nikapcbkux 3aco0iB (EJI3). Hamu po3po6neno ckman i texnomoris EJI3 Ha ocHOBI
POCITMHHOI CUPOBUHHM JJIsi 30BHILITHHOTO 3aCTOCYBaHHS NMpH HexwuTi. Ha manuii yac
MPOBOAATHCS JOCTIDKSHHS 3 BUBYCHHS CKJIaay O10JIOTIYHO aKTHMBHHUX CIIOJYK Ta X

BIUTMBY Ha (papMaKoJIOTTYHY JI1I0 JIIKAPCHKOTO 3ac00y.

Oco0smmBocTi cTparerii peryJsinii BMicTy BHYTPIlIHbOKJIITHHHOIO 3aJ1i3a
y apizkmxkiB Saccharomyces cerevisiae ta Metschnikowia pulcherrima

bonpnap I'.M., Kpacinbko B.O.
Kadenpa 6iotexnounorii i Mikpo6iozorii HaiioHaIbHOTO YHIBEPCUTETY XapuOBUX
TexHoJorii, M. Kui, Ykpaina

abn2292@gmail.com

3ai30 € BAXKIMBUM MIKPOEIEMEHTOM IS BCIX €YKApIOTUYHUX KJIITHH,
OCKIJIbKM 0Oepe ydacTb B OKHCHO-BIJIHOBHHUX MpoOLEcax OpraHisMy, IUXaHHI,
TPAHCIOPTI KHUCHIO, (pOpMyBaHHI (DYHKIIIOHAJIbHUX OIIKIB 3 KjacTepamu 3ajiza —
cipku (Fe-S).

He3Bakatoun Ha CBOIO BEIMKY MOIIUPEHICTh y 3E€MHIN KOpi, Yepe3 Maly
PO3UYMHHICTh 3aiiza mpu (i3lonorivHux 3HaueHHsX pH, BoHO Mae oOMexeHy
JOCTYIHICTh JUIsl )KUBUX OpraHi3MmiB. 3 OINIAy Ha L€, HU3bKI KOHUEHTpaIiil 3aji3a
0OyMOBJIIOIOTH TOIIUPEHHS Y BCHOMY CBITI 3a1i30/1e(PIIIUTHUX CTaHIB, IO YacCTO
CYNpPOBO/KYIOThCSL ~ CUMIOTOMaMu  3ami3oAedinuTHOI  aHeMii. 3a  BHCOKHX
KOHIICHTpAIii BHYTPINTHROKIITUHHOTO 3aji3a B JKUBUX OpraHi3aMax MOYHWHAIOThH
MPOSIBISAITUCH WOTO LMUTOTOKCHYHI BJIACTUBOCTI, @ CaM€ AaKTHUBHO YTBOPIOIOTHCS
TIPOKCHITBHI paJivKaliy, 10 37aTHi moikopkyBatu oinku, JJHK, mimiau [1].

AKTyaJIbHICTh JOCHI/DKEHHS MOJEKYJISPHUX OCOOJMBOCTEH MeTaloi3My
3aJ1i3a 32 BUCOKMX 1 HU3bKMX KOHIIEHTpaliil 00yMOBIJIEHa TUM, L0 KUBI OpPraHi3Mu,
PO3pOOMIM CKJIaJHI Ta PI3HOMAHITHI MEXaHI3MH PETyJIALil NOrJIMHAHHS, 30epiraHHs
Ta BUKOPHCTAHHS IbOTO €JIEMEHTa Y BIANOBIAbL HAa 3MiHYy HOro piBHI Yy

HAaBKOJIMITHbOMY CCpCI[OBI/IHIi.
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OpauM 3 HAWOUTBIT TMOMUPEHUX OO0 ’€KTIB [JIs MOCHIDKEHHS METaloIi3My
3ajTi3a B €yKapioTHYHHUX KIIITHHAX € JpDKIDKI Saccharomyces cerevisiae. I'osoBHy
posib y MeTaboJi3Mi 3aiiza B IUX JpLKIKaX BIAITPalOTh (GaKTOpU TPaAHCKPHIIIIT
Aftl/Aft2 1 Yap5. Aftl/Aft2 pearyroTh Ha HU3BKHI piBeHb 3aii3a 1 aKTHUBYIOThH
eKCIpecito Habopy T'eHiB, BIJOMUX SK PEryJIOH 3ajli3a, Toal K YapS, Msn2 i Msn4
aKTUBYIOTh E€KCIIPECII0 BaKyOJSIpHOTO iMmopTepa 3aiiza mia Ha3Boro Cccl, sikuil €
HaWBaXUTUBIINM (haKTOPOM JIJIs ICTOKCHKAIIIT BUCOKOTO PiBHS 3ami3a [1].

[Hmuit  MexaHi3M MeTaboJli3My  3alli3a  MPOSBISIOTH IITaMH  APKIKIB
Metschnikowia, ocobamBo, ski BHpOONSIOTH TyibxepimiH. Bumm Metschnikowia,
Bkioyaroun M. pulcherrima, Bimomi cBO€r0 3[aTHICTIO BUPOOJSATH IyJIbXEPIMiH,
YEpPBOHO-KOPUYHEBHUI MITMEHT, SKUN YTBOPIOETHCS, MPU B3a€EMOJIIT MyJIbXEPIMIHOBOT
KUCJIOTH, IO BUPOOJAETHCS APLKIKAMH, 3 10HAMU 3aiiza. YTBOPEHHM MIrMEHT
e(eKTUBHO TOTJIMHAE JIOCTYIHE 3a1i30, CTBOPIOIOYN CepeoBUIle NedIlUTy 3aii3a,
AK€ MOXKE NPUTHIYYBaTH PICT IHIIUX MikpoopraHi3miB. lleit mexanizam [103BoJIsiE
apixmkam Metschnikowia koHKypyBaTh 3a 3aji30 3 IHIIMMH MIiKPOOpPTraHi3MaMu Y
CHiJIbHOMY cepeaoBuiti [2].

Takum 4MHOM, 00MIBA BUIU APIXKJKIB BUKOPUCTOBYIOTh YHIKaJIbHI CTpaTerii
peryssiii  BHYTPINIHBOKJIITHHHOTO  BMICTY 3ajli3a, IO BIAPI3HSAIOTHCS  3a
MexaHi3mamu. [loganpin 1ociiakeHHs MeTado0Ii3My BHYTPIIIHbOKIIITUHHOTO 3aJ1i3a
MarOTh 3HAYHUI MOTEHLIAN JJi1 PO3pOOKH HOBHUX O10TEXHOJIOTTYHHMX MPOLECIB, IO
BHUKOPHUCTOBYIOTH JPIKIKI Y BUPOOHUIITBI XapuoBUX J00aBOK abo i1t OiopemMemiamii
3a0pyIHEHUX J1ISTHOK HABKOJHUIITHBOTO CEPEIOBUIIIA.

1. Ramos-Alonso, L., Romero, A. M., Martinez-Pastor, M. T., & Puig, S.
(2020). Iron Regulatory Mechanisms in Saccharomyces cerevisiae. Frontiers in
Microbiology, 11, 582830. https://doi.org/10.3389/fmich.2020.582830.

2. Mazeika, K., Siliauskas, L., Skridlaité, G., Matelis, A., Garjonyte, R.,
Paskevicius, A., & Melvydas, V. (2021). Features of iron accumulation at high
concentration in pulcherrimin-producing Metschnikowia yeast biomass. Journal of
Biological Inorganic Chemistry, 26(2-3), 299-311. https://doi.org/10.1007/s00775-
021-01853-z.
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IyxJnHHO-acouiiioBaHi aIMNOUMTH Y MPOTHOCTHYHOMY 3aCTOCYBaHHI
nepeaonepaniiiHoOro cniBBigHomeHHs HelTpoduIiB i TiMmpouuTiB
MPH PaKy MOJIOYHOI 32J1031

ByonoBcbka JI.M., Camoiisienko O.A., Bepounenko A.B., I'anyceBuu L.1.

[HCTUTYT ekciepuMeHTaIBHOT MmaTosIorii, OHKOIOT1 1 pamiobiosorii im. P.€. KaBernpkoro
HAH Vxkpainu, m. Kuis, Ykpaina
iganus2013@gmail.com

XpoHiuHe 3anajgeHHs 0epe y4acTh y KaHIIEPOTeHe31 Ta CIpUsi€ POCTY MyXJIMHHU,
il 1HBa3li, aHriOreHe3y Ta MeTacTa3yBaHHIO. TOX 3amanbHUIl CTAaTyC Mall€HTa 3
OHKOJIOTIYHMM 3aXBOPIOBAHHSM IOB'SI3aHUII 3 NMPOTHO30M 1 KOPEJIOE 3 IMOraHOIo
BkuBaHicTio.  CmiBBimHOWmIEHHS  HeWTpodimie a0  mgimdorutie  (H/JI)
BUKOPUCTOBYETHCSI B CyYaCHIM KIIIHIYHIA NPAKTULI IJIs OLIHKU MEepediry paky IpH
MPOTUITYXJIMHHIM Teparmii. Bigomo, 1m0 O0XHpIHHS TOB’s3aHe 13 HECHPUSITIMBUM
nepebiroM MyxXJIMHHOT mporpeci, ajie ingaekc Macu Tita (IMT) sk MOKa3HUK CTYICHS
OXKUPIHHS HE € JIOCTaTHbO KOpeKTHHMM. [lyxmuHo-acoriiioBani amunonutu (I[TAA),
10 TIOXOJSTh 3 OTOUYYOYOI MyXJIMHY BICIIEPATBHOT KUPOBOI TKAHUHH, € JHKEPETIOM
€Heprii Ta aJWIOKiHIB, HEOOXIMHMX JIs MPOrPecyBaHHsS paky. Tomy moriuOieHe
BUBYEHHS ACOLIMOBAHUX 3 OKUPIHHAM (DAKTOPIB MYyXJIMHHOIO MIKPOOTOUYEHHS €
KOPUCHUM JIJIs1 BU3HAYCHHS iX SIK MapKepiB mepediry 3aXBOPIOBAHHS Y OHKOJOTIYHUX
MAII€HTIB 13 OXKHUpiHHAM. Pak Mosounoi 3amo3u (PM3) HanexuTh 10 MyXJIHH, IO
BUHHUKAIOTh 1 TIPOTPECYIOTh Y MICIIX TMPHUPOJHOTO HAKOMUYCHHS KHUPOBOI TKAHWHH,
Ha0yBalOYu O3HAK XPOHIYHOTO 3aIajieHHs Ta META0O0JIIYHOTO nucOaIaHcy.

Mera. JlocniauTy 3B'1I30K M1 MPOTHOCTUYHOIO I[IHHICTIO TIEPEIoNepariitHoro
3nauenns H/JI 1 urinbHicTiO [TAA B nepBUHHIN MyXJIMHI Y TalieHTIB 3 PM3.

Metoau. IMyHOTICTOXIMIYHUH, 3aTraIbHO-KIIIHIYHI OHKOJIOT19H1, CTATUCTUYHI.

Pe3yabTaru. BKHMBaHICTh Ta PU3UK JIETAIBHOIO PE3yJIbTaTy HE BIAPIZHSIUCS
CYTTEBO Yy MAIIIEHTIB 3 HU3bKUM 1 BUCOKMM 3HaueHHsIM H/JI He3anme)kHo Bij HasSBHOCTI
oxupinug (p > 0,05). 3nauenus memnianu Bmicty [TAA B myxiuHax, sike CTaHOBUJIO
28,7%. M1 BU3HAYWIN SIK TTOPOTrOBE Ta KiIacu(iKyBaJld BCl BUMIAJKU SIK BUCOKHI a0

HU3bKKM BMICT [TAA. BuBUeHO MoKa3HUKH BUXKUBAHOCTI XBOpUX Ha PM3 3 BUCOKUM
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1 HU3BKUM 3Ha4YeHHsSM mokasHuka H/JI 3anexxno Bim Bmicty [IAA B myxmiwHi.
BusiBneno, 1mo mporsos 3a nepenonepaniiiuM Hu3bkuM 3HaueHHsSM H/JI y xBopux
Ha PM3 € HallOUIbII CHOPUSTIMBUM, KOJIM MYXJIUHH XapaKTepU3YIOThCS HU3BKUM
BmicToM [TAA (p < 0,05). I[Ipu Bucokomy BMicTi [TAA pu3mk IeTaBHOTO PE3YyIbTATY
3HAYHO BHUIMUK TOPIBHSHO 3 Mali€eHTamMu 3 HuU3bkuM BMmicToM [TAA (p < 0,05).
IIpoBeneHno anamiz BI>KMBAHOCTI XBopux Ha PM3 B 3anexnocTi Big IMT, noka3nuka
H/JI ta Bmicty ITAA. [Tokazano, 1o HU3BKUN Tiepeaonepariinuii nokasauk H/JI He
MO>Ke 3a0€3MeUnTH HaAIMHUI MPOTHO3 Ui MAalli€HTOK 13 BUCOKHM BMicToM [IAA B
MyXJIMHI SIK 32 HAsIBHOCTI, TaK 1 3a BIJICYTHOCTI OKUPIHHA: B 000X BUMAJKaX XBOPI
MarOTh BUCOKUN PU3HK JI€TaIbHOTO pe3yabTary (p < 0,05).

BucHoBkn. Takum uyuHOM, BHUCOKMI mokasHuk H/JI € dakropom
HecrpusTInBOro nepediry PM3 Ta BHCOKOro pU3HKY JIETAIBHOCTI 3 ypaXyBaHHSIM
Bmicty ITAA nHesanexkno Big IMT. Hamni pe3ynbratv miaTBEpIXKYHOTh, 110 CaMe
IUCc(hYHKIIOHAIBHUN CTaH )KMPOBOI TKaHUHU, a He IMT, BruiMBae Ha MIKPOOTOUYEHHS
MyXJIUHU, TOCUJIIOIOUM 11 arpecUBHICTh 1 MOTIPIIYIOYM Mepedir 3aXBOPIOBAHHS.
BukopuctanHs 3araJbHONPUUHATHX MapkepiB nepediry PM3, 30kpema, y moe1HaHH1
3 o1iHKOI0 BMicTy [TAA, Oysio O HOUUTEHUM /JI TOKPAILEHHS TPOTHO3Y PE3YbTaTy
3aXBOPIOBaHHS Ta TIEPCOHATI30BAHOI KOPEKIlli CXeM JIKyBaHHs, IO JO03BOJIUTH

MOKPAIUTH BUKUBAHICTh MAaIlIEHTOK.

JocainkeHHss GyHricTAaTUHYHOI AKTUBHOCTI HAHOYACTHHOK CpidJia,
orpuManux 3a Bukopucranus Bacillus subtilis

Bysiamsiii A.10., boposa M.M., €Emens A.l
NV «lHctutyT xapyoBoi 6iotexHosorii Ta reHoMiku HAH Ykpainny», M. KuiB, Ykpaina

buziashvili.an@gmail.com

Bukopucrtanus Cy4acHHUX 010TEXHOJIOTTYHHUX MIAXOIIB, 30Kpema,
HAHOTEXHOJIOT1N, JUIsl 3aXUCTy I[IHHUX POCIMHHMX KYJIbTYp BIiJl XBOpoO Ta
MIIBUIIEHHS 1X MPOAYKTUBHOCTI € MPIOPUTETHUM HAIMPSIMKOM PO3BHUTKY ClIHCHKOTO
rocrofapcTBa. byno moka3zaHo, IO HAHOYACTHHKHA  PI3HOT MPUPOAH, 30KpeMma,

HaHOYaCTHHKH 6J'IaFOpOILHI/IX MeTaJIiB, Y HHU3BKHUX KOHHCHTpaHi}IX HC JIHIIC
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CTUMYJIOIOTh PICT Ta PO3BUTOK pOCIWH, ajle ¥ HampsMy IHTIOyIOTh pIcT
¢itonatorennnx Oaktepid Ta rpubiB (Bahrulolum et al., 2021). B Toii xe wac,
HaJ[3BUYANHO TEPCIIEKTUBHUM IT1IXOJ0M € BUKOPHUCTAHHS OlompernapaTiB Ha OCHOBI
OakTepiid, 30kpema, Bacillus subtilis, mo cnpustors pocty pocimuu (Plant Growth
Promoting Bacteria, PGPB). PGPB — 1e 0akTepii, 1110 MELIKalOTh y pu3ochepi Ta
NPOAYKYIOTh IIHPOKWN CHEKTP OpraHIYHMX CIOJIYK, a TaKOoX CIPHUSIIOTh
MTOKPAIICHHIO POCTY POCIWH, X MIHEPAJIBHOTO KUBJICHHS Ta IMiBHUINCHHIO CTIMKOCTI
a0 xsopod (Mitra et al., 2019). B gamiii pobOoti Oyia0 po3podieHO
HaHOO10TEXHOJIOTTYHUNA TIAX1JI, SIKUHA TO€EIHYE BIACTUBOCTI HAHOYACTUHOK cpibia Ta
PGPB, 30kpema, Ha ocHOBI KyiasTyp B. subtilis Oyio cuHTe30BaHO HAaHOYACTHHKHU
cpibma (AgHY) Ta gocmipkeHo iX QyHTICTaTUYHY A0 Ha  KYJIbTYpY
¢itomarorennoro rpuda Phytophthora infestans B ymosax in vitro.

Hns orpumanus AgHY, OakrtepianbHi KyabTypu B. subtilis xymsTuBYBamm y
cepenoBui [1b (®apmaktus, Ykpaina) npu 37°C npotsirom 3 ai6 npu mocTiitHOMY
MepeMilTyBaHHI 70 MOCATHEHHS ONTHYHOI HiiabHOCTI ODge=0,3. V mocaimkenHi
BukopuctoByBayin mrtamu B. subtilis B-7099, B-7101, ortpumani 3 KoJyekiii
MIKpooprani3miB IHcTutyTy MikpooOiosorii Ta Bipycosorii M. JI.K, 3abonotHoro
HAH VYxkpaiau, Ta UCM B-7445, orpumanuii 13 kosekuii Y «HCTUTYT Xap4oBoi
Oiorexnosiorii Ta reHoMiku HAH VYkpaiaw». s cuHTe3y HaHOYAaCTUHOK
BUKOPHUCTOBYBAJIM CYINEpPHATAHT, SKAW OTPUMYBalH, OCADKYIOUW OakTepiaabHy
KylbTypy uentpudyryBannsm mpotsrom 10 xB mpu 10 000 o6/xB. Jlani nogaBanu
AgNO; (Purflux, ITonpma) go ¢inansHOi KOHUEHTpawii 1 MM Ta 1HKyOyBajau po34yuH
npotsiroM 48 rox 3a Temneparypu 30°C mpu moctiiHOMY mnepeminryBanH1l. s
nociikeHHs pyHrictatuuHoi aktuBHOcTI AGHY BukopuctoByBasiu Meton Audys3ii B
arap (Han et al., 2012), Baocstuu B iyrku 100 Mk po3unny AgHY (abo cTepuiibHOTO
cynepHarauty ui 1 MM AgNOj; sik HeraTuBHI KOHTPOJI1) Ta BUCAIHKYIOUHU 110 LEHTPY
yamok [Terpi aucku 3 minemiem P. infestans. Yepes 11 ni6 ominroBanu Brums AgHUY,
BHUPaxOBYIOUM CITIBBIJIHOIICHHS IUIOMII MILENI0 Ha JOCHigHuX dYamkax lletpi mo
IO MINEJIII0 KOHTPOJIbHUX 3pa3KiB, BUPOIICHUX O€3 J0/JaBaHHS OYIb-SIKUX

areHtiB. Miueniii ¢ororpadyBanu 1 Horo miomyy oOpaxoByBalid Ha LU(DPOBHUX
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dotorpadisx 3a momomororo mporpamu lmaged. ocmigu mpoBoaunu y 3-KpaTHii
MOBTOPHOCTI, IOCTOBIPHICTh OLIIHIOBAJIM 32 JOBIPYMMH 1HTEPBAIAMHU.

Bbyno BusiBieHO, 110 HaOUIBITY (YHTICTaTUYHY aKTUBHICTB nposiBisuin AgHY,
CHUHTE30BaHi 3a BUKopucTaHHs mramy B. subtilis B-7099. Tak, miormia minenito y mux
3pa3kax crtaHoBwia 88,2% BII KOHTPOJIIO, TOAI SK IUIOIIA MIIE0 3pa3KiB,
BUPOILIEHUX 32 [1i cynepHaTanTy — 95,05%. Jlemo Hmkuoro Oyna aktuBHicTh AgHY,
OTpHMaHUX 3a BUKOpHcTaHHs mrtamy B. subtilis B-7101: muroma mineniro ctaHOBHIIA
91,2% 3a mii AgHY Tta 98,13% 3a nii cynepHaTanTy aaHoro mramy. HalHuxkgy
aktuBHicTh Maau AQHY, cuHTe30BaHi 3a BUKopucTaHHs 1mtamy B. subtilis B-7445:
rola minenito cranoBuina 94,1%, nis cynepnaranty — 97,85%. [lpu upomy, mioria
Mminenio Ha yamkax [lerpi i3 Boguum po3umHom 1 MM AgNO; Oyno Ha piBHI
96,46% Bin kKoHTpomoO. OTXe, OyJI0 MOKa3aHO MOMIPHY (YHTICTATUYHY AKTHUBHICTb

AgHU Ha ¢iTonaTorennuii rpu6 P. infestans, sxwuii Bukiukae GitopTopo3 y pocivH.

Pobomy suxonano 3a ¢inancosoi niompumxu HAH Yrpainu (6100scemna npoepama KIIKBK

6541030, 2024-2028 p.p.).

JociiazkeHHs 000 IMBOCTEH 3B’ I3yBAaHHS IBEPMEKTHHY
3 B-TyOyJliHOM HemMaTo.
Bbysiamsiai A.1O., KycroBebkuii €.0., Emens Al

NV «IHctutyT xapyoBoi 6iotexHosorii Ta reHoMiku HAH Ykpainny», M. KuiB, Ykpaina

buziashvili.an@gmail.com

[lepcnekTUBHUM MIAXOAOM JO 3aXUCTy POCIUH € BUKOPUCTaHHS 0i0-
MEeCTUIUIIB — PEYOBHH, 1110 MTPOIYKYIOThCS TPYHTOBUMHU OakTepisMu abo rpudbamu Ta
MalOTh aHTaroOHICTHYHY aKTHBHICTH IO BiJHOIICHHIO 10 (hitonmartoreHiB (Sasanelli et
al., 2019). OnHuMH 3 TaKUX PESUOBHH € aBEPMEKTHHH, 1110 MPOIYKYIOThCS IPYHTOBOIO
OakTepieto Streptomyces avermitilis, cepen sikux HaHOUIBII BiJOMHM € iIBEPMEKTHH
(IVM), sixuii Mae BUpaXCHY 1HCEKTHUIIMAHY Ta HEMAaTOLUIAHY akTUBHICTH (Martin et
al., 2020). Xoua TpaauIiiiHO HEMATONMIHY aKTUBHICTE |VM TMOB’s3yl0Th 3 HOTO
aKTHBALIIE€I0 TIyTaMaT-3aJIe)KHOTO XJIOPUIHOTO PELEeNnTopy HeMaToMd, BiAoMi ¥ 1HIII

mostekyssipai mimerni VM (Chen and Kubo, 2018). 3okpema, Oyiio mokasaHo, o
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IVM crabinizye mikporpyboukn Haemonchus contortus nuisxom 3B’s3yBaHHSIM 3
TakcaHoBUM caiitom B-tyoyminy (Ashraf et al., 2015a,b). AnanoriuauM 4yrHOM, SK
Hamu Oys0 3’sicoBano, IVM nie i Ha mikporpybouku pociun (Kustovskiy et al.,
2024). BpaxoByoouu, M0 MOCIIJOBHOCTI TyOyiHY PI3HHX €yKapiOTUYHUX OPTaHi3MiB
MalOTh BHCOKY KOHCEPBATHBHICTb, AKTyaJIbHUM € TaKOX JOCHIJIUTHA BIUIUB €]
pEYOBHMHU Ha (iTomapasuTHYHI HEMATOAM — IMATOTE€HHI OpraHi3Mi, IO BpPa)KaroTh
POCTIMHH, CIIPUUMHSIOYN 3HAYHI (P1310JI0T1UHI 3MIHH Y TX PO3BHUTKY.

BpaxoByroun, 1m0 HaBa)XJIMBIIIMM €TallOM B3a€MOJIlI MIXK PEUOBHUHOIO Ta
MaKpOMOJIEKYJIOIO € PO3Ii3HAaBaHHS Ta 3B’SI3yBaHHS PEYOBHUHU, METOIO pOOOTH OYJI0
31MCHUTH MOPIBHSAHHS MOCIIIOBHOCTEN TaKCAaHOBOTO caiTy B-TyOymiHy HemaTon H.
contortus (UniProtKB ID: A2TF56), Meloidogyne enterolobii (AOA6V7U1A3), M.
hapla (AOA1I8BZK3) ta Caenorhabditis elegans (PDB ID: 6e88), monenroBanHs
3B’si3yBaHHa |VM 3 TakcaHoBuM caiiTom B-TyOysiHy JOCHIKYBaHHUX HEMATOJl Ta
BU3HAYCHHS BIAMIHHOCTEH y 3B s13yBanHl VM 3 B-TyOyniHOM 1IMX OpraHi3MiB.

MHOXWHHE  BUPIBHIOBAHHS  MOCHIJOBHOCTEM  [B-TyOysdiHy  HeEMarToj
smiricaroBanu y Jalview v. 2.11.3.1 (Waterhouse et al., 2009). [ami, 3a 10m0MOro0
nporpamuoro nakery GOLD mpoBoauin HamiBrHy4Kuid MoJeKyIsapHuil qokiar VM
70 TakcaHoBoro caity B-tyOyminy (Jones et al., 1997). AdinHOCTi OTpHUMaHHX
KOMILJIEKCIB BU3HaYaM Ta nopiBHioBaIn y SEeSAR V. 13.0.0 3a 10noMoror MeToy
HYDE (Schneider et al., 2012).

Y pe3ynbTaTi MHOXXHUHHOTO BHUPIBHIOBAaHHA OYyJ0 BHM3HAYEHO BUCOKY
igeHTHuHIcTh  (>90%)  MNOCHiOBHOCTEM  €IE€MEHTIB  BTOPUHHOI  CTPYKTYpHU
TaKCaHOBOTo caity B-Tyoyniny H. contortus, M. enterolobii, M. hapla ta C. elegans.
3a J0MOMOror BUPIBHIOBAHHS caiTiB 3B’si3yBaHHSA y SeeSAR Oyio mopiBHSHO
BAXKJIUBI JIJIs1 3B’A3yBaHHS aMIHOKWCIIOTHI 3aJUIIKU Ta BCTaHOBJIEHO, IO 3aMiHa
Leu231Tyr y B-tyoyainy M. enterolobii npusBoauTh 10 3MEHIIEHHS 00’eMy
TaKCaHOBOTO CaiTy B-TyOyniHy Ta B 3aJ€KHOCTI BiJl KOH(GOpPMAIIHHOTO cTaHy O1JIKa
MOY€ YCKJIQJIHIOBATH Ta MEPEIIKOKaTH Horo 3B’ si3yBaHHIO 3 VM. Cepen eneMeHTiB
BTOPUHHOI CTPYKTYpH B-TyOyIiHy HalOuIbIIe pOo301KHOCTEN Y MOCTIAOBHOCTSIX OYJI0

BigmiueHo it M-nietii (30kpema, y nosuiiisx: 274, 278, 279, 281, 282, 284, 285),
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0 WMOBIPHO TMOSICHIOETHCSI HECTAOUIbHICTIO BTOPUHHOI CTPYKTYPH M€l NIJISTHKA
JIQHITIOTA Ta 11 BUCOKOIO PYXJIMBICTIO.

Omxe, HamMu OyJi0 TPOBEACHO TMOPIBHAJIBHUNA aHalll3 aMIHOKHCIOTHUX
MTOCJTIIOBHOCTEH TaKCAaHOBOTO CalTy [-TyOyJiHy HEMaToJ Ta BCTAaHOBJICHO IICBHI
BIJIMIHHOCTI y TIOCHIJOBHOCTSX, 3aJIy4Y€HHX J0 3B’S3yBaHHS 3 IBEPMEKTHHOM.
CtabuIbHICTh OTPUMAHUX KOMIUIEKCIB 1BEpMEKTHHY Ta B-TyOyJIiHY Ta IXHI1 JUHAMIYHI
BJIACTUBOCTI B MOJAJIBIIOMY OYIyTh BUBUCHI 3a JOTIOMOTOI0 METOIY MOJICKYJISIPHO-
JTUHAMIYHUX CUMYJISIIIN.

Pobomy euxonano 6 pamxax npoexmy HaAyK080-00CHIOHUX pobim monodux yuenux HAH

Vipainu "l0enmugbikayis caiimie 36’s3y6anHs I8epMEKMUHY 3 MYOYIiHOM @dimonemamoo ma

0ocniodcen s 1020 HemamoyuoHoi akmusnocmi” (Ne 0123U103026, 2023-2024 p.p.).

I1;1010BO-AITiAHI COKH — MPOAYKTH 3I0POBOI0 Xap4YyBaHHA
Bbypaaka I.C.

[1BH3 «XapkiBcbkuil MbXKHapOJHUN MeIUYHUN YHIBEpcUTET» M. XapKiB, YKpaiHa

is_burlaka@ukr.net

3a0e3neueHHs] HACEJICHHS BUCOKOSKICHUM O3J0POBYMM XapyyBaHHSM €
HaBaKJTMBIIIIOI CKJIQJI0BOIO HAI[IOHAJIBHOI, EKOHOMIYHOI Ta MPOJAOBOJIbUOI OC3MEeKH
Kpainu. Ha chOroAHiliHiil A€Hb BIIMIYA€THCS 3HUKEHHS PIBHS KUTTS Ta I1HIEKCY
3M10pOB‘sl  Hamii. 3HauHE TMOPYIIEHHS XapyoOBOTO CTaTyCy 3YMOBIIOETHCS
pO30aJIaHCOBAaHMM Ta HEMOBHOILIIHHUM Xap4YyBaHHSIM, IO MPHUBEJIO JI0 PI3KOTrO
3pOCTaHHSl XPOHIYHHUX 3aXBOPIOBaHb. BiAmoBigHO 10 (OpMYJH palioHaIbHOTO 1
30a71aHCOBAHOTO Xap4UyBaHHS MPOIYKTH POCIUHHOTO MOBUHHI ckiaaaaTu 10 70 %, Tak
K BOHU € OCHOBHUMM JKeperamMu 010J0T14HO akTUBHUX pedoBuH (BAP). Onnum 3
HalOUIbII KOPUCHUX MPOAYKTIB 30POBOTO XapuyBaHHA AJIA JIIOJAMHH € COKH, 5K
MaloTh BHCOKY XapyoBY Ta O10JIOT1UHY I[IHHICTh 32 paXyHOK HAaKOMUWYEHHS 3HAYHOI
kibkocTi BAP, a came: BiTaMiHIB, MOJicaXapy/IiB, OPraHIYHUX KHUCIOT, (DEHOIBHUX
Ta MIHEpAIbHUX CIHONYK, (epmeHTiB Tomo. COKM TOBHHHI CIPaBISTH TICBHUM
¢b131070T1YHMI BITMB Ha OPTaHI3M, CIOPHUITH OUIBII MOBHIM 3aCBOIOBAHOCTI KHPIB,
O1KIB, IIyKpIB, SIKI HAJIXOAATh JI0 OPTaHi3My JIIOAWHU 3 IHIIMMHU MPOAYKTAMHU
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XapuyBaHHS, 10 3aJIEKUTh BiJ iX OCBDKAKYOi CIPOMOKHOCTI, TOXHUBHOCTI,
cTuMyiroro4yoi aii. OnHi€0 13 HAHOUIBII aKTyalbHHX MNpoOJIeM ramysi € aedilut
BITYM3HSIHOI CUPOBUHHM JIJIsl IEpepOOKH Ha CiK. 3 METOI0 MOKPUTTS Ie]iluTy ramysi
Ta PO3MIMPEHHS AaCOPTUMEHTY B YKpaiHl BHUPOIIYETbCS HOBHM BHJ COKOBMICHOI
cupoBunu — womrtu (Ribes  nidigrolaria Br.) mmoau, poauHH arpycoBi —
Grossulariaceae, sika € riOpuaoM arpycy po3uenipeHoro ado arpycy 3BHYAMHOIO
(Ribes grossularia L.) i vopHoi cmopoauau (Ribes nigrum), ockiibkui BOHH MarOTh
BHUCOKI T€XHIYHI Ta CIIOKUBYI BJIACTHBOCTI Ta € JpkepesioM mpupoaaux BAP. [Tnoau
30arayeHi KOMIUIEKCOM BITaMIHIB, CE€pel SKUX JIOMIHYE acKOpOIHOBAa KHCIIOTA,
MIJBUIIYIOTh IMYHITET 1 3aCTOCOBYIOTHCS ISl NPOPUIAKTUKH  TPOCTYIHHUX
3aXBOPIOBaHb, BIPYCHUX aTakK; BOHU HOPMATI3yIOTh METa0OJIIYHI MPOLIECHU, TaKUM
YUHOM KOPHMCHI TpH JIIKyBaHHI OXUPIHHS; MOKPAIIyIOTh CTaH CEPLEBO-CYJIUHHOT
CUCTEMHU; aHTOIlIaHH, SIKI MICTATHCS y IUIOAAX MOKPANIYIOTh (PYHKIIII MO3KY, TakKl SIK
nam'saTh 1 KOOpAUHAILS PyXiB, MIJBUIYIOTH PIBEHb Jo(paMiHy, IO € TPOPIIaKTHKOIO
XBOpoOU AlblreiiMepa; CTUMYITIOIOTh POOOTY BUILIBHOI CUCTEMHU.

Xap4doBa, JI€TUYHA 1 CTUMYIIOI0Ya Jis (GPYKTOBUX COKIB TUM OLIbINA, YUM
Kpaiie 30epekeHl iX HaTypalibHI BJIAaCTUBOCTI. TOMYy B XapuOBOMY BIJIHOIICHHI
HaWOUIBII IIHHI COKU HaATypasjbHl. OPYKTOBHI CIK MPSAMOTO BIIKUMY — (PYKTOBHIA
CiK, OTpUMaHu 0e3MocepeIHb0 3 (PPYKTIB MPECyBaHHAM, a00 IEHTPUPYTYBAHHSM,
a0b0 MpoTHpaHHSIM. MU OTpUMYBaJM CIK 3 MOILUTH IUIOAIB CBIKHUX 1 3aMOPOKEHUX
PI3HUMH METOJIaMH, BUMIPIOIOYH HOTO 00 €M, 1 IIMIIIA BHCHOBKY, IO 301IBIITUTH
BUXiJl COKy MOKHa KOPOTKOYAaCHUM 3aMOPOKYBAaHHSIM CHPOBHHH TPH TEMIEpaTypi
Mminyc 2-10 °C. 3amopoKyBaHHsS NOTPIOHO 31MCHIOBATH HE MUTTEBO, a TakK, 1100
YTBOPWINCH BEIWKI KPUCTANH, SIKI PO3PUBAIOTH KIITHHHU, 1 IPU PO3MOPOKYBaHHI 3
KJIITUH JIETKO  BUTIKa€ Cik. Jlo mMepcrneKTMBHUX  METOAIB B  acHeKTi
eHeproe(eKTUBHOCTI Ta 3a0e3MeueHHs] BUCOKOTO PiBHS 30epexxenHs BAP BinmHOCATH
TaK0X MIKpOXBHUJILOBY BaKyyMHY 0OpOOKY, 110 3/11MCHIOETHCS B €IEKTPOMArHiTHOMY
nom HagBucokux yactor (HBY-momi). Takox mMHMpPOKOTO 3acTOCYyBaHHS Yy
MDKHapOAHIM  mpakTuii  HaOyBae  ¢epMeHTaTMBHa  00poOKa  CHPOBHHH.

depMeHTAaTUBHI METOIH, MPU AKUX MiJ 1€ NPUPOJHUX ab0 IITYYHO BBEJICHHX B
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OpOAYKT (pepMeHTIB Bi0YBalOThCs O10XIMIUHI 1 (PI3UKO-XIMIYHI 3MIHH COKY, WIO
BEIYyTh /10 CEIUMEHTAIlii, KOJIOTAHO-XIMIYHUX MPOLIECIB, CIIPSIMOBAaHI Ha pyHHYBaHHs
KoJoigHO1 cucteMu. Jlo cKiIaay KOJIOiTHOI CHCTEMH MOXXYTh BXOJUTH IEKTHHOBI
pPEYOBUHU, OUIKHM, KPOXMaJb 1 1HII PEYOBUHH, IO BUKIUKAIOTH KaJaMyTHICTh COKIB.
ITin niero pepMeHTIB CMOYaTKy 3HUXKYETHCSA B'SI3KICTh COKIB, MOTIM BiJI0YBa€ThCS
ceUMEHTAaIlisl — BUMAJaHHsA ocaly. B pe3ynbrari (epMEHTAaTUBHHUX MPOIECIB
BiIOYBA€ThCS  OCBITIEHHA COKiB. OCBiTIICHHS (EpPMEHTHUMHU IIpenapaTaMmu
3aCTOCOBYETHCS I Ba)XKO OCBITJIIOBAJILHUX COKIB - SIOJIy4HOr0, CJIMBOBOTO,
BUHOTPAJHOTO, UOIITH.

OTXe COK MOIITH IUIOAIB, 3BaXKAIOYM HA IUIOINIl BUPOIIYBAaHHS il B YKpaiHi,

MOK€ BUKOPUCTOBYBATHCS SIK (DYHKIIIOHAILHUM MTPOJIYKT 3I0POBOTO XapuyBaHHS.

BuB4yenHsi papMaKo-TeXHOJIOTIYHUX BJIACTHBOCTEH Mac
11 iHKancy/JoBaHHs i3 minesriem Trametes versicolor,
Fomitopsis pinicola Ta Pleurotus ostreatus

'Byrkesnu T.A., °’Kpynoasoposa T.A., 'Tloaosa 7K. M.
1Haui0HaJILHH171 Meanunuit yHiBepcutet iMmeHi O.0. boromonsiis, M. Kuis, Ykpaina,
2I[epn(aBHa ycTaHoBa «IHCTUTYT Xap4yoBOi O10TEXHOJIOT] Ta TEHOMIKH
HanionaneHoi akagemii Hayk Ykpainu», M. Kuis, Ykpaina

but-t@ukr.net

Beryn. BukopuctanHs NpoAyKTiB MiKpOOIOJOTIYHOTO CHHTE3Y Y SKOCTI
aKTUBHUX (PapMaIeBTUYHUX IHTPEIEHTIB € OAHUM 13 MEPCHEKTUBHUX HAIMPSMKIB
PO3BUTKY (hapMaIleBTHYHOI TEXHOJOTIi. IXHBOIO TepeBarol OyayTh HPUPOIHICTS,
MEHIIIa WMOBIPHICTh BUHHMKHEHHS TOOIYHUX e(EeKTiB, OE3MeUYHICTh OJEpPKaHHS Yy
MOPIBHSIHHI 13 CUHTETUYHUMU CIIOJYKaMU, CUHTE3 SIKMX 3a4acTy CYIPOBOJIKYETHCS
HeOe3MeKo poOOTH Ta BUKHU/IIB Y HABKOJMIIHE cepenoBuile. Jlo Toro sk, Mirenmii
rpu0iB, K 1 JJiIKapChKa POCIMHHA CHPOBUHA, MICTUTh KOMITJIEKC 010JIOT1YHO aKTUBHUX
PEYOBHH, SKI 3aBISKM CHHEPTivHIN il 103BOJISAIOTH OTPUMATH BHUCOKHUM pIBEHb
6axxanoro edexty. Ha croroani, 3aco0u, 1o MiCTATh PeKTH(PIKOBaHI €KCTPAKTH abo

Olomacy MIIENII0 YU IJIOJOBOrO Tija JIKAPChKUX TIPUOIB BIAHOCATH 10 OKPEMOi
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IpynH JIETUYHUX A00aBOK, a IXHE BHUPOOHULITBO Ma€ 31HCHIOBATUCS BIAMOBITHO
BHUMOT HaJIEKHOT BAPOOHUYOT MPAKTUKH.

Mera pgocaimxennsi. IlpoBecTn TOpiBHsUIbHE  BHUBYEHHsS  (hapMako-
TEXHOJOTIYHUX  BJIACTUBOCTEH  CPOPMOBAHMX 32  JOMOMOTOI0  BOJIOTOTO
IpaHyJIOBaHHS Mac JUIs 1HKAICYyJIIOBaHHS 13 Olo0MacaMu JIKapChbKUX TpUOIB.

Mertoau pociaimkenHs. Mineniii Trametes versicolor 353 (L.) Lloyd.,
Pleurotus ostreatus 551 (Jacg.) P. Kumm., Fomitopsis pinicola (Sw.) P. Karst. 1523
OTpPUMYBAJM Yy TIpOIleCi MOBEPXHEBOrO KyJIbTUBYBAHHS, IMiJJIaBAId CYIIIHHIO,
MOAPIOHEHHIO Ta MpociioBaHHIO. Hagam 3mimryBaid 13 JONOMIKHUMH PEYOBHHAMMU
Ipyly HarloOBHIOBAaYIB (JIAKTO3a MOHOTIApPAT, MIKpoKpucTamiuHa nemtonoza (MKII)
101, cymim wmanity ta MKI[ 2:1), Ta posmyuryBadiB (HaTpi0 KpOCKapMeso3a).
CyMiii 3BOJIOKYBAJIA 3 PO3UMHAMM 3B’ A3yH0UMX peyoBUH — 7 % Ta 15 % po3unHH
nomBiHniponigony (I1BIT) K30, 0,7 % po3uun kapookcumeruiientonosu (KMII).
['panyntoBaHHSI TPOBOJWIN 3 BUKOPUCTAHHSIM CHUT 3 JIIaMETPOM OTBOpIB 2 MM Ta 1
MM 3a Jonomororo gadbopatopHoro rpanyistopa HI'-12 (TOB «Aponic», Ykpaina).
I'panymu BucymyBanu 3a Temrepatypu 50 °C moTsiroM 3 roa y KOHBEKTHBHIM
CyIIapili, Ta 3MIIIYBAJIX 13 MarHit0 CT€ApaToOM 1 TAJIbKOM. Macu JiJist 1HKaICyIlOBaHHS
MJJISITad BUBUCHHIO 32 TTapaMeTpaMy HACUITHOT TYCTHHU Ta TYCTHHU MICHS YCaIKu
nopomikiB (DY, m. 2.9.34, C. 473) Ha , TEKy4OCTi MOPOIIKIB, & CaMe MOKa3HUKY
ctucnuBocTi Ta koediieHTy ['aycuepa (DY, n. 2.9.36, C.478).

OcHoBHI pe3yJbTaTH. 3pa3Ku TPaHYJATIB 13 OloMacaMu JIKapChKUX TpuOiB
OJICP)KyBAIM Ta MiggaBaid (apMaKO-TEXHOJOTTYHOMY JOCHI/DKEHHIO 3 METOI0
JOCSITHEHHSI HEOOX1JHOTO 3HAYEHHSI TEeKYy4OCTI MacH JUIsl 1HKAaIlCYJIIOBaHHS s
BUOOPY ONTUMAJILHOTO CKJIATy Ta TEXHOJIOTIi oJiepKaHHsS TBEPJO0i JTIKApChKOi (hopMu
— KamcyJ TBepAuX. BiamoBiHO 10 METOAMKH, IJisd aHai3y OepeThCs Taka maca
MopoIiKy (Tpanynary), mo0 ii HacumHui 00’eM mepedyBaB y mexax 150-250 mu
0o0’emy mwrmHApy. OTpuMaHi TpaHylIW CYTTE€BO BIAPIZHSIMCS CBOIMU (PiI3MUHUMU
XapaKTepUCTHKaMH, TOMY, 1100 3aJ0BUIBHUTH BUMOTH METOIMKH I BH3HAYCHHS
BigBaxyBanu mo 75,0 r ta 100,0 r 3pa3kiB. BusHaueni Ta po3paxoBaHi 3HAUYEHHS

HACHUITHOL I'YCTUHHU Ta T'YCTHUHH TTICIIsS yCaaKu HOpOHIKiB, IMIOKAa3HUKY CTHCJIMBOCTI Ta
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koedinienty ['aycHepa y OuTbIIOCTi BiAmoBinayiM 3HadeHHsM mkamu Carr Index
JOMYyCTUMOI, 3aJ0BUIBHOI Ta XOpomioi IiMHHOCTI. Halikpami pe3ynbratu
OTPUMYBAJIM MPHU BUKOPUCTAHHI JIAKTO3W MOHOTIIpaTy Ta cymimi Mmadity 3 MKI] y
criBBigHOMIEHH] 2:1 sIK HamoBHIOBauiB, a TakoX 15 % pozumny IIBII sk po3umny
3B’SI3yBaJIbHOI PEUYOBUHU Y KUIBKOCTI 5 %.

BucHoBku. BcTaHOBIEHO, 10 BHUKOPUCTAHHS BOJIOTOIO TPaHYJIOBAHHS
MOKpAIlye TEKydJiCTh MacH I 1HKAICYJIOBaHHS 13 Mmireniem Trametes versicolor,
Fomitopsis pinicola ta Pleurotus ostreatus. Bukopucranus 15 % po3uuny [1BIT sk
3B’A3yBAJILHOTO KOMIIOHEHTY J03BOJsiE CHOpMyBaTH TpaHYIH 13 XOPOIIUM
3HAYEHHSAM TEKYYOCT1 y pa3l BUKOPUCTAHHS JIAKTO3W MOHOTIIpATy Ta CyMIIl MaHITy

3 MKI] (2:1) six HarlOBHIOBaYiB.

BioinaukaniifHi 10CTiIKeHHS IKOCTI MOBEPXHEBUX BO/I 320py/AHEHUX
BA’KKUMH METAJIAMHU NIPH BUKOPHUCTAHHI K TeCcT-00’€KTIB ixTiopayHy

byusik B.B.

Kadenpa exonorii JIbBIBCbKOI0 HalllOHAILHOTO YHIBEPCUTETY NPUPOJOKOPUCTYBAHHS,
M. JIpBiB, [lyOnsaau, Ykpaina

bytsiak@gmail.com

B ymoBax 3pocTaHHsI TEXHIYHOTO MPOTPeCy, IKUH CYMPOBOKYETHCS 3HAYHUM
3aJlydeHHsS OIOT€HHMX Ta TOKCUYHUX PEYOBHUH JI0 TJOOQIBHUX 1 JIOKaJIbHUX
MITpariiHuX MPOIECiB BiAOYBaeThCcAd 3HAYHE 3a0pyIHEHHS OBKULISA, OCOOJHMBO,
BOJHUX OO’€KTIB Ta JpKepen BojaomnoctadanHs. OIliHKa CTaHy BOJHUX 00 €KTIB
3HAYHOIO MIPOIO 3aJIeKUTh BiJ BIPOTIAHOCTI i OMEPATUBHOCTI KOHTPOJIIO iX SKICHUX
MMOKa3HUKIB.

AHani3 SKOCTI BOAM I1HCTPYMEHTAJILHUMHU METOJIaMH HE Ja€ MOXJIMBICTh
OLIIHUTH peaJIbHUN BIUIMBY MPUCYTHIX Y BOJI KCEHOOIOTHKIB HA €KOCUCTEMY BOJHOIO
o0’exta B 1ijoMmy. ToMy HEOOXimHI G10JIOTIYHI METOAM CIIOCTEPEKECHHS 3a CTAHOM
MPUPOJHUX BOJONMM 1 sKIiCTIO Boau B3arami OIliHKa SIKOCTI TPUPOJHHUX BOJI

010JIOTIYHUMH METOAAMH B OCTaHHI IECATUIITTS Ha0yJ1a 0COOMBOI aKTyalTbHOCTI.
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3 MeTor0 BUIPOOYBAHHS PI3HUX OPraHi3MiB 3a KPUTEPIEM iX YYTIMBOCTI Ha
OPUCYTHICTH Y BOJII CHEHU(PIYHUX XIMIYHUX PEUOBUH TOKCUYHOI Aii OyJI0 BUKOHAHO
KOMIUJIEKC JOCTIPKeHb MOBEPXHEBUX BOJ OaceiiHy piuku 3axinHuil byr y paiioHi
Ho6poteipcekoi TEIL[. Y mpobax Bomu BU3HAYAIM XPOHIYHY TOKCHUYHICTH 32
JIOTIOMOTOI0  Ha0Opy METOJUK 3 BUKOPUCTAHHSIM SIK TECT-00’€KTIB: BHIIY BOJHY
POCIMHHICTD Ta ixTiodayHy. ['iIpoxiMiuHa OIliHKa SKOCTI IOBEPXHEBUX BOJ OacelHy
p. 3axigamii byr Oyma mpoBeaeHa B Ja0OpaTOPHUX YMOBAx 3a BCTAaHOBJICHUMH
KpuTepisiMU. 3a pesyibTaTaMu J1a0OpaTOpHUX JIOCHIKEHb BHSBJICHO IiJIBUILEHI
KOHLIEHTpali SIK OPraHiuHUX, TaK i HEOPTaHIYHUX PEUYOBHH.

[nsxoM 1a00paTOPHUX JOCHIIKEHDb BMICTY PYXOMHUX (POPM BaKKUX METANIB
Oysno Bcranomieno, mo Hg, Zn, Cd, Co, Mn, Pb, Cu ta Cr mnepeBuilyBamu
puborocnoapcbki HOpMaM# BOJAOKOpUCTyBaHHS. OYEBUAHO, IO MiABUIICHUN BMICT
BOXKUX METAlIB Yy BOJl AaKyMYJIO€TbCS BHIIOK BOJHOIO POCIMHHICTIO. 3a
pe3yibTaTaMu JOCHIDKEHb BUSIBICHO, WI0 JOMIHYyIOYMMU Yy (diTomaci Oymnu
KOHLIEHTpalii pyxomux (opM Takux Baxkux wmetamB sk Zn, Cu, Cd, Pb.
HakomunuenHs Bakkux meTaniB mMakpoditamu, mano Bursia: Zn > Cu > Cd > Pb;
paect rpeOiHYacTUi > paecT OJUCKY4YMH > POTONMCTHUK 3aHYpEHHl > pori3
BY3bKOJIMCTHIT> POTi3 MIMPOKOJIUCTUN > KOMUIl 03epHUH. KymynboBaHI TOKCHYHI
PEYOBHHM B CYKYMHOCTI 3 IHIMUMHU (paKTOpaMu HABKOJMIIHBOTO TPHUPOIHOTO
cepenoBUIla abl0TUYHOI Ta OIOTUYHOI MPUPOAM MOXKYTh MO-PI3HOMY BIUIMBATH HA
(1310JI0T1YHUI CTaH Ta MOBEAIHKOBY PEAKIIiIO 1XTiOpayHH.

OxpiM Bi3yaJIbHOTO AOCTIIPKEHHS MOBEIIHKOBOI peakilii iXTiodayH! Ha BILIUB
TUX YW I1HIIMX TOKCUYHUX PEYOBHH, HAMHU TaKOX JOCIIKYBAIUCH MPOMIPU
OutarepanbHUX  (MapHUX) MEPUCTUYHUX  O3HaK pub. Y  JIOCHKyBaHi
TIAPOEKOCUCTEMI MU CIIOCTEpIrajiy sICKpaBl NPOSBU O3HAK MOP(PO-TE€HETUYHUX
BIJIXUJICHB, 3/ICOLTBINIOT0, Y TAKMX BHUJIIB: KPACHOIIPKA, BEPXOBOJIKA, TUTITKA, JIEHIO B
MEHIITH Mipl BOHU MPOSBIISUIACS B OKYHS Ta JISIIA 1 Maike He TPOSIBISUIACS B Kapacsl.
BizyanbHo, Ha 46-0X mpeacTaBHUKAX ixTiopayHH, OyJ0 BCTAHOBJICHO 3HAYEHHS
MOKa3HUKA CTa0lILHOCTI PO3BUTKY YaCTOTH aCHMETPUYHOTO TPOsBY B Mexax 0,40—

0,44, 1o BiAMOBiAaNM0 4 KJIacy — 3Ha4HI BIXWJICHHS B1Jl HOPMHU.
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A TakoX, B JaOOpaTOPHUX YMOBAaX, MU BUBYAJIN XPOHIYHUN CyMICHHMI BIUIMB
Baxkux metaniB (Cu +Mn + Zn) B mo3ax 1, 2 Ta 5 T'JIK Ha nuHaMiky 3aru0iux
puboK rymmi 3a TpuBajgocTi excrno3uilli 80 aHiB. Tak, Ha 20-Ty 100y €KCIIEpUMEHTY,
HaBITh MPHU 3a0pyTHEHHI BOAHOTO CEpeOBUINA BaXKKUMU MeTaidamu B 1031 1 TJIK —
10% rynmi 3aruHyno. Y kiHii ekcrno3uilli (80 mo6a) 3armmyno Big 60 mo 80%
JOCIIKYBaHUX pUOOK B AOCTIPKYBaHMX 3pa3kax Ta 10% B koHTposi. Takum 4MHOM
TYIIi MOXHAa BHUKOPHUCTOBYBAaTH [UIsl SIKICHOI OLIHKH 3a0pyIHEHHS BOJHOTO
CEpeIOBUILA BAKKUMHU METATIAMH.

BpaxoByroun Bullle HaBeIeHE, MOKHA CTBEPXKYBAaTH, IO ITiIBUIEHUI BMICT
BAKKMX METAIIB y BOJAHOMY CEPEAOBHILI HETaTUBHO BIUIMBAE HA PICT 1 PO3BUTOK
ixTioayHu, 3a IUMH IMapaMeTpaMu K 0101HIUKAIIIMHIM MOKa3HUKOM MOYKHA CYIUTH

PO AKICTh MOBEPXHEBUX BO/I.

Bukopucranns 6iorymycy — opraniuaoro xpoopusa Il noxosinnus
JJISA Bi/THOBJICHHSI POAIOYOCTi IPYHTIB

Bbyusk I'.A., Byusak B.1., Kaaun .M.

JIbBiBCHKUI HAllIOHATIBHUN YHIBEPCUTET BETEPUHAPHOI MEAULIMHU Ta 610TEXHOJIOT1H
imeni C.3. I'kutpkoro, M. JIbBiB, Ykpaina

v.butsyak@gmail.com

HayxoBi pocmiikeHHs 111010 0€3BIIX0THOT TEXHOJOT1i yTHIi3allli OpraHigHuX
BIIXO/IIB METOJIOM BEpPMIKYJIbTHUBYBaHHSI y Olorymyc — opraHiyHe npoopuso II
MOKOJIIHHS, fKe 3a0e3leyye BIAHOBJICHHS POIIOYOCTI TPYHTIB Ta J1a€ MOXKIIMBICTD
PO3BUTKY OPraHiuHOTO 3eMyIepoOCTBA B CyYaCHOMY arpapHoMy CEKTOpi €
CBOEYACHUM, HEOOXITHUM 1 akTyaiabHuUM. [lo-mepie nuisixoM BEpMIKOMIIOCTYBAaHHS
MOKHa MepepoOsITH Mailke BCl MOOYTOBi, CIIBCHKOTOCHOJAPCHKI Ta YacTHHY
MPOMUCIIOBUX BIJIXOMIIB Yy BHCOKOSIKICHE Ta €KOJIOTIYHO Oe3MeYHe OpraHiuHe
no0puBo. Ilo-mpyre BuKOpUCTaHHS OlOTYMyCy B 3€MJIEpOOCTBI Jla€ peaibHy

MO>KJTUBICTD BITHOBIIIFOBATU POJIOYICTH TPYHTIB.
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Jlis JOTpUMaHHS TEXHOJOTIYHOTO MPOIECY BEPMIKYJIbTUBYBAHHS HEOOX1IHO
CTBOPUTH ONTHUMAJIbHI YMOBH JJisl 3a0€3MeUeHHS POCTY Ta PO3BUTKY BEPMIKYIbTYpH.
B nepuie yepry HeoOXiIHO MPaBWIBHO MiAIOpaTH KOMIIOHEHTH 0a30BOro cyOcTpaTy
Ta BpaxyBaTh TEMIIEpaTypHH pPEXUM KyJIbTHBYBaHHs, Bojioricth 1 pH. 3 miero
METOI0 MU CHOPMYBAIIM YOTHPHU JIOXKA, OJJHE KOHTPOJIbHE, a TpU — AOCTIAHUX. Y
KOHTPOJIbHE JIOKE BHOCWJIM K 0a30BHM CyOCTpaT — KOMIIOCT THOIO KOpiB, y |
JOCIIIHY TPYIy — KOMITOCT THOIO KOpiB + moapioHeHa cosoma (1:1), y II mocmigny
IpyIly — KOMIIOCT THOIO CBUHEH + moapiOHeHa conoma (1:1) Ta y Il mocaigny rpymy
— KOMIIOCT THOIO KOPiB + THii cBUHEH + nojpioHeHa conoma (0,5:0,5:1).

[licns  3akiHYEHHS BEpPMIKYJIbTUBYBAaHHS, B  OJIEpKaHOMYy  Olorymyci
(komposiTax) AOCIHKYBaJIM, BUKOPUCTOBYIOUH 3arajlbHONPUHHATI METOAUKH, BMICT
OCHOBHHUX KOMIIOHEHTIB JIJIsl *KUBJICHHS pociuH: (rymyc, pyxomi popmu N, @ Ta K).
Ha ocHOBI ekcriepuMeHTaIbHUX JTOCIIKEHb BCTAHOBIJIEHO, 1110 HalKpaIuM 0a30BUM
cyOcTpaToM MJisi BEPMIKYJIbTYPH BHUSBHUBCS KOMIIOCT THOIO KOpIB Ta MOJPIOHEHY
cosiomy (1:1) 13 BMicTOM Trymycy B konpoditax 16,4%; 3aransaoro Hitporeny 2,66%;
pyxomoro ®@ochopy 2,49% ta oominnoro Kamito 1,72%. BecTtanoBiieHo onTUMabHUIMA
temmneparypauii pexxum (20°C) Ta Bosoricts (80%) mporiecy BEpMiKOMITOCTYBaHHS
0a3zoBoro cybcrpary (kopmy) B Oiorymyc. JocmimkeHo auHamMiky 3MiHu pH B
npoiieci dpepMeHTaIlll JOCIIKYBAaHOTO KOMIIOCTY. Y TMPOIeCi BEPMIKOMIIOCTYBaHHS
cTabumizyerbest pH musixom #oro 3HmkeHHs B cepeanboMmy Ha 0,39 oaununs. B
oJiep)KaHOMY HaMH Oiorymyci cepenHe 3HadeHHs pH Oymo Onu3bkuM 10
HEUTPaAIBHOTIO.

biorymyc sk 10OpMBO HOBOrO TIOKOJIHHS Ma€ 3HayHl TepeBaru Haj
KJIACHYHUMU OPTaHIYHUMHU Ta MIHEpATHHUMHU J0oOpuBaMu. B HbOMY € 3HAYHHIT BMICT
30aJaHCOBAHUX €JIEMEHTIB JKUBJIEHHS IUIsl POCIIMH, 010JOTIYHO aKTUBHUX PEYOBHH,
CTUMYJISITOPIB POCTY, BIACYTHI HAaCiHHS Oyp’siHIB, Ba)KKI METAJIU Ta 1HIII MOJIOTAHTH.
Buxopucrtanss 0iorymycy € OJHI€IO 13 BaXJIUBUX YMOB OpPraHIYHOTO 3eMiepoOcTBa
Ta BIJHOBJICHHSI POJIOYOCTI T'PYHTY, 30KpeMa. Tomy, HaMU JIOCTIKYBaBCS BIUIMB
0loryMyCcy Ha BIAHOBJIEHHS Ta MiABUIICHHA POJAIOUOCTI TPYHTY HaA MPHUKIAIL

BpOKalHICTh KyKypya3u (Tabu.1).
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Ta6mums 1. Brmue 6ioryMmycy Ha BiZHOBJICHHS pOIIOYOCTI TPYHTY Ha MPUKIAAl BPOXKAHHICTh

KYKypyaA3u, T/Ta.

Bapiantu nocminy BpoxaitHicTb [Tpupict %
KoHTtposb (k1acuyHa TEXHOJIOTIA) 6,12 - -
Hocnigna 1 (K+ 6iorymyc — 2 1/ra) 6,87 0,75 12,3
Hocnigna 2 (K+ 6iorymyc — 4 1/ra) 7,98 1,86 30,3
Hocnigna 3 (K+ 6iorymyc — 6 1/ra) 9,02 2,90 47.4

Sk BUIIHO 13 TabnuIll, JOJATKOBE BHECEHHS y TPYHT 010TyMyCy B KUIBKOCTI Bij
2 5o 6 T/ra MOKpaIMIO MOKUBHUM PEXUM IPYHTY, HIABUIINUIO HOTO POAIOYICTH HA
0,75 T/ra 3a BHeceHHs Olorymycy B KijgbKocTi 2 T/ra, Ha 1,86 T/ra 3a BHECEHHS
Olorymycy B KiibkocTi 4 T/ra Ta Ha 2,90 T/ra 3a BHECEHHs 010ryMycCy B KUIBKOCTI 6
T/ra. OTKe, MOXHa CTBEPIKYBAaTH, 110 OIOTYyMyC 3a pPaxyHOK BHUCOKOTO BMICTY
MOXKUBHUX peYoBHH (rymycy, 3araibHoro N, pyxomoro @ 1 o6minHoro K),
CUMOIOTHYHUX MOIMYJISIIA MIKPOOPraHi3MiB Ta O10JIOTIYHO AKTUBHHUM PEYOBHHAM,
II0 YTBOPIOIOTHCS B MPOIEC] BEPMIKOMIIOCTYBAHHS CIPHUSTIMBO BIUIMBAE Ha
BIIHOBJIEHHSI POJAIOYOCTI TpyHTY. Tak, 3a JOJAaTKOBOTO BHECEHHS O10rymycy B

KUIBKOCTI1 6 T/Ta BpOXKanHICTh KyKypy/13H 3pociia Ha 47,4%.

Biopo3kiaani anTudakTepiajJbHi NOJIMEPHI HAHOCHUCTEMH
SIK HOBMH c110Ci0 00pOTHOHU 3 MYJIbTHPE3UCTEHTHUMHU OaKTepiaMHU

BacbkoBcbka B.M., Macaaitina H.1O.
Kagenpa GiorexHosorii, 6i0¢i3uku Ta aHamiTHYHOT XiMii HallioHaIbHOTO TEXHIYHOTO
YHIBEPCUTETY «XapKiBChKUM MOMITEXHIYHUNA IHCTUTYT», M. XapKiB, YKpaiHa

Viktoriia.Vaskovska@ihti.khpi.edu.ua

He3Baxkatoun Ha Te, 110 AHTUOIOTUKH BPSTYBAJIM MIJBHOHU >KUTTIB, iXHE
HEMpaBWJIbHE 3aCTOCYBaHHS Ta 3JIOBXKMBAaHHS 3a OCTaHHI POKH TIPU3BENO [0
30UTBIIIEHHS KUIBKOCTI OaKTepiid, CTINKMUX aHTUOAKTEpIaJbHUX MperapaTiB.

JocnipkeHHsl, TMPOBEICHE 3 IHINIATUBUA KOJMIIHLOTO MpeM’ep-MiHICTpa

Benukob6putanii Jlesina Kemepona nig kepisaunrsom Jxuma O'Hina, mokasano, mio

183



y 2016 pormi B iH(EKITIH, CTINKUX 10 aHTUO10THKIB, 3aruHys0 He MeHie 700 Tucsa
oci0, a 10 2050 poky KUTBKICTh cMepTel Moske 3pocTu A0 10 MUIbHOHIB Ha PIK, IO
IpU3BEJE 10 eKOHOMIYHUX 30MTKIB y po3mipi 100 TpunsitoniB nomapiB CIIIA. Taka
CHUTYAIlisl MOKE CTaTH PEAIbHICTIO, SKILO HE Oy/Ie BXKUTO 3aMO0DKHUX 3aXO0/IIB.

VY 3B's13Ky 3 1eiUTOM HOBUX 3aCO01B JjIs1 00OPOTHOU 3 MYJIbTUPE3UCTCHTHUMHU
OakTepisiMU, OCTAaHHI PO3POOKHU B TaTy31 CHHTE3y 010pO3KIaAHUX aHTHOAKTEplaJIbHUX
MOJIIMEPIB € HAIHHUM METOAOM OOPOTHOH 3 IIMMH OpraHi3MaMHU.

MeTtorw JOCHDKEHHSI € Yy3arajJbHEHHS OCTaHHIX JIOCATHEHb B 00J1acTi
010pO3KJIaTHUX AHTUOAKTEPIAIbHUX MOJIMEPHUX HAHOCUCTEM, NPU3HAYEHUX IS
00poTHOU 3 OaKTEPIATTBHUMHU 1HPEKIISIMU.

OaHuM 13 METOJNIB TMOJOJIaHHA CTIAKOCTI OakTepid 10 aHTHUOIOTHUKIB €
3HUKEHHS /103U aHTUOIOTHKIB Ta MIABUIIEHHS iXHbOi OlomocTymHOCTI. [{is 1mporo
3BUYAHI aHTHUOIOTUKH MOYKHA KOH IOTYBAaTH 3 PI3HUMU CHUHTETUYHUMU TOJIIMEpaMU
ab0 1HKANCyJIOBaTH B TOJIIMEPHI HAHOYACTHHKU (HANPUKIIAA, MIIENH, BE3UKYJIH,
HaHOTE ).

Takum yuHOM, aHTUOIOTHKH, SIKI OyJld KOH'IOTOBaHI a00 I1HKArCyJIbOBaHI B
MoJIiMepH, 371aTHI HAKOMMYYBATUCh B 30H1 1H(DEKIIII Ta MOCTYMOBO BUBLILHITUCS JJISI
e(deKTUBHOTO 3HUIIEHHs OakTepiii. Ha momaTok, momiMepHi KOMIIOHEHTH TaKOX
MOBUHHI BOJOIITH 010CYMICHICTIO, CTaOLIBHICTIO Ta 3JATHICTIO IO PO3KJIamaHHs INn
VIVO, 1100 TapaHTyBaTH MOJOBXKCHUN Yac IMUPKYIISII Tepes] BUBUTLHEHHSM JIIKIB 1
IIBUJIKE OYMINCHHS TIICIsA 3HUIIEHHS OakTepianbHux 1H(ekmii. g ycyHeHHs
Mo0IYHUX e(PEeKTIB BaXKIJIMBO 3a0€3MEYUTH BUCOKOCTICIM(PIUHE YpaKeHHS MaTOTeHHUX
OakTepiil Ta peryiboBaHe BUBUIBHEHHS MEAUKAMEHTY, 1100 MIHIMI3YBaTH LIKOIY JJIs
«IpyXHIX» OakrTepiii. Takum dYMHOM, TOETHAHHS CTAaHAAPTHUX AHTUOIOTHKIB 13
CUHTETUYHUMH TMOJiMepaMu 30UIbIIy€e iX OaKTepUUUIHUN MOTEHLIAT Ta CIpUSE
YIOBUIBHEHHIO PO3BUTKY CTIMKHUX O aHTUO10THKIB OaKTepiil.

Bapto 3a3HauuTH, M0 IS PO3IIMPEHHS apCeHaly MOTOYHHMX JIiKiB, de Nnovo
Oylyd CTBOpPEHI pI3HOMAHITHI CHUHTETUYHI TMOJIMEepU 3  OaKTEePUIIUTHUMHU

BJIACTHBOCTSIMH, III0 MICTATh XapaKTepHI KOMIIOHEHTH, TakKi $K CIIOJyKH
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YeTBEPTUHHOTO aMOH1t0, PochoHIEBI TPyNH, MOTIKATIOHU, AHTUMIKPOOH1 MENTUAN Ta
aHTUMIKPOOH1 (pepMEHTH.

3aBAsSKd TPOrpecy B KOHTPOJIHOBAHIN/KUBIM paguKalibHIA MOJiMepu3allii
JAOCTIIHUKK MOXYTh CTBOPIOBAaTHM TMOJIMEPU 3 TOYHOIO CTPYKTYypOIO Ta
MOJICKYJIIDHUMH ~ po3MipamMu. Benuka KUIBKICTh  (DYHKIIOHAIBHUX Tpyn ¥y
NOJIMEPHUX JIaHIIOrax 3a0esnedye pi3HOMaHITHI I[UIAXH MOCTMOAU(DIKAIIii,
HAIPUKIIAJ, aMidyBaHHSA, KIIK-XIMisl, peakiis npueaHanas Mixaens, peakiiisi OCHOBU
[Mudda, mod 3a0e3neynTH THYYKICTh y pallioHAJIbHOMY JH3aliHi OaKTepUIIMIHUX
MOJIiMEpPiB BIAMOBIAHO A0 PI3HUX ACIMEKTIB 3aCTOCYBaHHS. 3arajoM mocTMmoaudikarii
3a0e3neuyroTh Takl (PyHKIII1, IK 010CyMICHICTb, CTA0UIBHICTh TPUBAJIOI LIUPKYJIIALIL Ta
cunenudiuHe po3Mi3HaBaHHS OakTepiil, TOAI SIK OCHOBHI JIAHLIOTH MOJIMEpPY
3a0€3MeUyI0Th PEaKIlii0 Ha MOAPA3HEHHS Ta 3JJaTHICTh 10 PO3KJIaIaHHS.

OTtxe, 610po3KIIaIHI AaHTHOAKTEPiAIbHI TTOJIIMEPHI HAHOYACTUHKH 3a0€31edarh
ANbTEPHATUBHUM MIAXiA y OOpoTHO1 3 MYyJNbTHPE3UCTEHTHUMHU OakTepisimMu. Y
MaliOyTHOMY aHTHOAKTEepiaJibHI HAHOCHCTEMH 3 MIABUIIECHOIO O10OCYMICHICTIO Ta
TPUBAJIUM YacOM BUBUIBHEHHS MOXYTh OYTH BIPOBAPKECHI [JIsI KJIIHIYHOTO

3aCTOCYBaHHSI.

IIporpamue 3a0e3ne4eHHS 111 BUBYECHHS OCBITHHOI KOMIIOHEHTH
«O04HCII0BAIbLHA MATEMAaTHKA Ta IPOrPaMyBaHHS»

Beabma C.B., bapannuk M.O., lleiikina H.B.

Kadenpa pynnaMmeHTanbHUX Ta CyCHUIbHO-TYMaHITApHUX HAYK
HarmionansHoro ¢apManeBTHYHOTO YHIBEPCUTETY, M. XapKiB, YKpaiHa

vslana75@gmail.com

B emoxy cTpiMKOTO pO3BUTKY HAayKH, TEXHIKM Ta 1HPOPMAIIMHUX TEXHOJOTIH,
pOJIb MaTEMAaTHKH K iX (yHIaMEHTaIbHOI OCHOBH 3HAYHO 3pOCTac. li abcTpakTHi
KOHLIETIIi OpraHiyHO IHTErpyIOThbCS 3 NPUKIAAHUMU HAayKaMH, 3HAXOASYd
KOHKpPETHE BTIJICHHS MpPH PO3B'I3aHHI aKTyalbHUX TEXHIYHUX 3amad. BoaHouac,

BUKJIMKU MTPAKTUYHOI C(hepU TE€HEPYIOTh MOMUT HA HOBI a0CTPaKTHI METOJM B paMKax
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MaTeMaTHYHUX  JUCHMIUIIH. B 3B'i3ky 3 1uMm, 3a0e3nedyeHHs  AKICHOI
dbyHIaMeHTaNIbHOT MaTEMaTHUYHOI MiATOTOBKH (haxXiBI[IB TEXHIYHOTO CHPSAMYBAHHS
CTa€ OJTHUM 13 MPIOPUTETHUX 3aBJIaHb CY4aCHOI CUCTEMH OCBITH.

OcBiTHs kKoMmOHeHTa «OOYHuCIIOBaNbHA MaTeMaThKa Ta MPOTPAMyBaHHSI» €
000B’SI3KOBOIO JIJIs1 3/100yBaviB BHIIOI OCBITH MEPIIOr0 KypCy cCremianbHOCTI «162
BbioTexHoorii Ta G10iHXKEHEepis» OCBITHLOI nporpamMu «biotexHonoris». [Ipeamerom
BUBYCHHS IIi€] OCBITHBOI KOMITIOHEHTH € METOAU OOYHCITIOBAILHOI MaTEMAaTHKH 1
AJITOPUTMHU MPOTPaMyBaHHsA, a TaAKOX MPOrpaMHO-TEXHIYHI 3aco0u Ta iHOpMaIliiHi
TEXHOJIOT1i, 5Kl JIO3BOJISIIOTH 3aCTOCYBAaHHS IHMX METOAIB 1 QJIrOpPUTMIB JJIst
BUPILIEHHSI aKTyaJbHUX 3aBJaHb Cy4acHOI Ol10TeXHOJOrii Ta OloiHXkeHepii. 3MICT
OCBITHBOT KOMITOHEHTH CKJIQJAa€ThCs 3 JABOX 3MICTOBUX MOJyJiB «OOUuCIIOBAIbHA
MareMaThKa Ta OCHOBH 1H(QOPMALIMHUX TEXHOJIOTIM y OlOTEeXHOJOrli Ta
Oloimxkenepii» Ta «lIporpamyBanHs O10JIOTIYHMX 1 XIMIYHMX TIPOLIECIB Y
010TEXHOJIOT1I».

VY nepmiomy 3MICTOBOMY MOAYJl 3100yBaul OCBITM BHUBYAalOTh OCHOBHI
MPUHINANKN  OOYUCITIOBAIBHOT MAaTEMaTHKH, SKI € HEOOXITHUMH JUIS aHajizy Ta
MOJEIJIIOBaHHSI OI0JOrYHUX CHCTEM Yy O10TE€XHOJIOTii Ta OlOIHXKEHepli, a TaKoX
PO3IIIAIal0Th OCHOBHI 1H(OpMAIliHI TEXHOJIOT1I, 10 BUKOPUCTOBYIOTHCS B IIHUX
rany3sax. Jpyruii 3MiCTOBHI MOYyJb MPU3HAYEHO HABUYAHHIO 3/100yBadiB OCBITH
METOJaM MaTEMaTHIHOTO MOJICTIOBAHHS, 110 BUKOPUCTOBYIOTHCS B JAOCIIHKCHHSX 1
po3poOKax y ramysi 610TeXHOJIOTIT; KO)KHA 3 TeM MOAYJS CIPSMOBaHA Ha PO3BUTOK
3HaHb Ta YMiHb, HEOOXITHUX JJISl aHAJII3y, ONTHUMI3allii Ta MOJICIIFOBaHHS 010JIOTTYHUX
Ta XIMIYHUX MPOIIECIB y O10TEXHOJOTTYHUX JTOCIHIIKEHHSX.

OTxe, oOmaHyBaHHS HaBY&JIbHUM MarepiaioM 3  «OOuucCIIOBaNIbHOI
MaTE€MaTUKU Ta MPOrpaMyBaHHS» HEMOXIIMBE 0€3 CHeliali30BaHOTO MPOrpaMHOro
3a0€3MeUeHHs, TMPU3HAYCHOTO JUIsi BUKOHAHHS MATEMAaTHYHUX CHUMBOJBHUX 1
YUCENBHUX PO3PAaXyHKIB Ta Bizyamizamii qaHux. BuOip BIAMOBIIHOTO MPOTrpamMHOTO
3a0€3MEeUCeHHs] B YMOBaX BUKOPUCTAHHS NUCTAHIIMHMX TEXHOJIOT1 HaBYaHHS €
HAJIBYKITUBUM.

Jns peamizarii HaBUaJbHOTO TMpoliecy Ha kadenpi dyHIaMEHTAJIbHHX Ta
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CyCIiabHO-TyMaHITapHuX Hayk HDaV Oysno BUPIIIEHO BUKOPUCTOBYBATH BUKIIOYHO
BiIbHe TIporpamHe 3a0esmneueHHs (free software): xomOiHOBaHE BHKOPHCTAHHS
enekrpornunx Tabauie (LibreOffice Calc, Google Sheets), cucremMu koMmi'toTepHOT
anreOpu (Maxima), oHJlallH MaTeMaTUYHHUX Ta CTAaTUCTUYHUX KaJbKyJSTOpiB. Take
pillieHHsT OOYMOBJICHE KUIbKOMa IPUYMHAMU: 3aXHCT IIpaB 3/100yBadiB OCBITU
(TIOCTYIIHICTh BUIBHOTO IPOTPaMHOI0 3a0e3MedYeHHs CIpUsiE€ BIILHOMY JOCTYITY J0
OCBITHIX pecypciB 1 Jomomara€ YHUKHYTH (iHaHCOBUX Oap'epiB B yMoOBax
JMCTaHIIITHOTO HaBYaHHS ), TPaBOBa BIJIMOBIAHICTh Ta €TUKA (BIAMOBIIa€ MPUHIUIIAM
€TUYHOTO BHUKOPUCTAaHHS TMPOTpaMHOro 3a0e3meueHHs, [0IoMara€ yHHUKHYTH
MOPYIICHHS aBTOPCHKUX IpaB Ta JIIEH3IHHUX yroj), Oe3reka (BiIbHE MpOrpamMHe
3a0e3MeUeHH s, K MpaBuUio, OUIbII Oe3MedHe, HiXK MPOIMpieTapHE, ajKe MOro KoA
JOCTYIHUHN ISl MyOJIYHOTO ayAuTy), CYMICHICTh (BUIbHE IporpaMHe 3a0e3neyeHHs
3a3BMYail CyMICHE 3 PI3HUMH ITaT(HOPMaMH).

BuxopuctanHs mnporpaMHHUX 3aco0lB € Ba)JIMBOKO CKJIAJJOBOIO BHUBYCHHS
00YHMCITIOBAJIBHOT MAaTEMATHKHU Ta MPOrpamMyBaHHs y O10TEXHOJIOTII Ta O101HXKEHeplii,
sAKa JT03BOJISIE 37100yBavYaM OCBITHM HE JIMIIIE OTPUMATH TEOPETHYHI 3HAHHA, ajie U
Ha0yTH MPAKTUYHUX HABUYOK, HEOOXIIHUX JJIA BHUPILMIEHHS peaJbHUX 3ajay y Lid
rany3i. Takum 4YMHOM, BUIBHE IpOTpaMHE 3a0€3MEUeHHS — II€ MUIAX A0 OLIbII
JOCTYITHOTO, €(EeKTUBHOTO Ta €TUYHOTO BHUBYEHHS OCBITHBOI KOMIIOHEHTH

«O0uncaOBalIbHA MATEMATHKA Ta MPOrPaMyBaHHSD.

AHaJIi3 Cy4yacHUX MeTOAIB yTHiIi3auii papmManeBTHYHHUX BiJIX01iB

Bunorpaacskuii B.B., Kopanenko C.M.

Kadenpa ynpasninas ta 3abe3nedeHss sskocti y ¢apmariii HanionansHoro
(bapMarieBTHIHOTO YHIBEPCUTETY, M. XapKiB, YKpaiHa

vinogradsry1997@gmail.com

Jlns GaraThoX KpaiH CBITY TOCTPO CTOITh mpobsiema ytuimizanii Bigxomis. Le
CTOCYETBCS SIK €KOHOMIYHO PO3BHHEHHUX KpaiH, Tak 1 KpaiH 10 PO3BUBAIOTHCA.

Oco0muBy TypOOTY CTaHOBJISITH TaK 3BaHI HEOE3MEYH1 BIIXOIH, IO MOXKYTh
CTAaHOBUTH 3arpo3y HAaBKOJUIIHbOMY CEPENOBUILY Ta CIPUYUHATH IIKOJY 30POB’IO
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monanau. HeOe3rmeuHi Bimxoaw MOAUISIOTHCSA: Haa3BuyaiiHo HebOesmeuni (I kmac),
Brucoko Hebesneuni (II kmac), momipao nebesmeuni (III kmac), manonedesneuni (IV
kiac). Ilporsrom 2020-2022 pp. kuibKicTh HeOesmeunux BiaxomaiB [-III kmaciB
HeOE3MeKu 3pociia HE3HAYHO, POTE KUIBKICTh YTUJII30BAHUX BIAXOIB 3MEHIIMIACH
Ha 18,2 %.

Ha cporoani, mnuraHHs yTHIi3alil HESKICHUX JIKapChbKUX 3aco0iB Ta
dapmanieBTHUHUX CyOCTaHII MOCTajIo AyXe rocTpo y OaraThbox KpaiHax CBITY Ta
VYkpani. YTumizaiis 1 3HUIICHHS TOTOBHX Jikapcbkux mnpenapatiB (I'JI3) namiof
KpaiHi TPOBOJUTHCS BIATMOBIAHO JI0 MpaBWJ, SIKI 3aTBEPIKYIOTHCS MIiHICTEPCTBOM
OXOPOHHM 37I0pOB'st YKpaiHu.

[Ipu omiHIl eKoJOoriyHOT Oe3MeKu TMpOoLEeciB, IO BIAOYBAIOTHCS CIIiJI
BpaxoOBYBaTH (PU3UKO-XIMIYHI BJIACTUBOCTI PEYOBHH, (p13UYHI MPOIIECH, MTOB'sI3aH1 3
iX mepeHeceHHsIM, O10JIOTIYHI MPOIECH, a TAaKOXK IUKIIYHI MPOLECH, SKI MaloTh
MiICIIE B OKpPEMHX €EKOCHCTEeMaX 1 OCOOJMBO CTIMKICTh XIMIYHHUX PEUYOBHH JIO
PO3KJIaJaHHS.

VYrimizamis 1 3HUIICHHS NPOBOAATH BiANMOBIAHO 10 «[IpaBunm mnpoBeneHHs
yTHIII3aIlli Ta 3HUINEHHS HEeSKICHUX JiKapchkux 3aco0iB» (Hakaz MO3 Ykpainu Ne
242 Bix 18.05.2015 p.).

OcHOBHI METOIM yTHITI3alli JIIKApChKUX 3aC001B HACTYIIHI:

o IHKaNnCyJsilig - Mpolec MEePEeTBOPEHHS B MOHOMIT HeskicHux [JI3 B
3aMKHYTOMY TIPOCTOPI 32 JOMOMOTOIO B'SDKYYHX PEYOBHH.

o iHepTH3alli - MpOUEeC MEepeTBOPEHHS B MOHOMIT HeskicHux [JI3 B
3aMKHYTOMY TIPOCTOP1 3a JOMOMOTOI0 B'SDKYYMX PEYOBHH, 3 TMOJATBIIAM
MOAPIOHEHHSAM 1 PO3CEPENOTOUYCHIEM. BUCOKOTEMIIEpaTypHE CHAJICHHS - B
neyax 3 remneparyporo 1200 - 2000 © C npoTsArom EeKiIBKOX CEKYHI.

o XIMIYHA HeUTpasi3altis.

o aBTOKJIABYBaHHS (JJIs1 TpemnapariB, MO0 MICTATHh JKUBI KIITUHH Ta CIOPHU
MIKPOOPTaHi3MiB): 3He3apaX€HHS 1]l TUCKOM TIpu Temnepatypi 126-132 °C

+ 2 ° C, mpotsirom 60 XBUJIUH).
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o JOJIaHHS HETOBApPHOTO BUTJSAAY (MEXaHIYHE TMOIIKOMKEHHS TBEPIUX
JiKapchKux (opm, MaKoBaHHS ISl JIKIB, 3MIINIYBaHHS PIAKHX 1 M'SKHX
JTiKapchKuX (OpM 3 MICKOM) 3 MOAAJIBIINM TEPEHECCHHSIM iX B KOHTEHHEp
noOyTOBHX BIAXOAIB (MOXe OYTH 3aCTOCOBAHHMM JJIi MaJOTOKCHYHUX
BIJIXO/1B TBEPJIUX JIKAPCHKUX 3aCO0IB).

o METOJ PO3BEJACHHS BOJOI0 Ta 3JIMB 1O KOMYHAJbHOTO KOJIEKTOpP (MOXKeE
BUKOPUCTOBYBATUCS ISl MAJIOTOKCMYHHMX BIAXOJIB PIAKHX JKAPCHKUX
3ac00iB) - 3HUIICHHS HESAKICHHX JIKAapChbKUX 3aco0iB, IO MAarTh
JiKapchbKy GOpMYy Yy  BUIVISJI PO3YHUHIB 1 CHpPOIIB, MPOBOAATH
po3BeleHHAM 1X Bojoio y cmiBBigHomenHl (1: 200) 1 moctymoBo
3JIMBAIOTh B KOMYHQJIBHUUN KOJIEKTOP.

[TpoTunyXxJuHHI 3ac00M HE MiJUIATal0Th 3JIMBY JI0 KaHaIi3allli Ta yTyai3alii Ha
3BAJMIL{, HABITH 3 BUKOPHCTAHHAM METOMY iHKAICyAlii. IX HoBepTaloTh BUPOOHUKY
a00 TMOCTAYalbHUKY JJISI MOJAJbIIOl 1HEpPTU3allli YW CrHadtoBaHHS. Aepo30JibHI
OQJIOHYHMKY B KOJTHOMY pasi HE MOXHa CITAJIFOBATH, OCKUTBKHU 1€ MOYKE CIIPHYUHHUTH
BHOYX.

[x pexkoMeHZOBAaHO 3aXOpPOHIOBATH HA TOMITOHI TICHS  iHKATCYISII.
Boruene6esneuni, BUOyxoHeOe3MeuH1 JIKApChKi 3acolu, paaiodapManeBTUYHUX
MpenapariB, a TakK0oX JIKAPCbKY POCIMHHY CHPOBUHY 3 IIIJIBUILIEHUM BMICTOM
PAIIOHYKIIIIIB YTUII3YIOThCSI B OCOOJMBUX yMOBaXxX 3a CIEIIaJbHOI TEXHOJIOTIEIO,
HasiBHOI B PO3MOPSKEHH1 opranizailii 3 yrwmmizaiii. ImyHoOGionoriyai npenapaTi B
ammyiax 1 (rakoHaX 1HAKTUBYIOTBCS B aBTOKJaBaX, aMmmyiad 1 (IIakoHHU
PO3/IaBIIIOIOTHCS 1 CIIATTIOFOTHCS.

Takum 4YMHOM, OAHIEI 3 HAWBAKIUBIMIUX MPOOJIEM CY4acHOCTI € po3poOka
Cy4yaCHHUX METOJIB yTHJII3aIlli HEeAKICHUX JIIKapChKUX 3ac0o0iB Ta (papMarieBTUYHHX

cyOCTaHIIii.
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Excnpecist npoTeiHiB peryasaTopis anonro3y, KJIITHHHOTO UKJTY
Ta aAre3ii y KJIiTHHAX €HI0TEJIiI0 A0PTH MHUIII MicJas iHKyOaIii
3 IeKCTpPaH-Ko-noJjiakpuiaamia/ZnO HY

'Bipuu I1.A., °Bipuu ILA., °Kynesox H.B.

"HCTHTYT eKCrepiMeHTATBHOT TATOIOTi, OHKOJIOTT i pamiobiomorii im. P.€. Kapempkoro
HAH VYkpainu, Kuis, Ykpaina
’KHiBCHKMI HALOHAIBHUH yHiBepcuTeT iMeHi Tapaca [lleBuenka, Kuis, Ykpaina

anabenasp@gmail.com

BaxxnnBoro BUMOTOIO IO pO3pOOKH CyYaCHHUX MPOTUIMYXJIMHHHUX IMpenapartiB €
iX CENeKTUBHICTh — BHOIpKOBa B3aeMojisi ab0 IHAKTUBAIA  3JIOSAKICHO
TpaHC(HOPMOBAHUX KJIITUH 0€3 HEraTUBHUX HACHIJKIB JUIsl KJIITHH Ta TKAaHWH HE
VPOKCHUX TYXJIHHOW. Y TIOMEePeIHIX IOCTIDKEHHSX HaMH BCTaHOBJICHO, IIO
HAHOCUCTEMH JeKcTpaH-ko-momiakpuiaamin/ZnO HY ([I-ITAA/ZnO HY) BonomitoTh
BHCOKOIO ITMTOTOKCUYHICTIO M0 BIIHOMIECHHIO 10 KJIITHH PaKy MPOCTAaTU Ta MOJIOYHOI
3aJ1034, B TOM Yac Kk (10po0aacTH Ta KIITHHU €HA0TENI0 Maji OMIPHY Yy TJIMBICTh
710 HAHOCUTEMHU.

VY 3B’s3ky 3 muM OyJ0 MPOBEIEHO MJOCIIKEHHS €KChpecii MNpOoTeiHiB-
PETYJATOPIB armonTo3y, KIITHHHOTO ITUKIY Ta anaresii 1y 3°sCyBaHHS BIUIUBY
Ha"ocucrem JI-ITAA/ZnO HY Ha engoTeniaabHl KIIITHHHU.

ExcnepuMeHT mNpoBeNeHO Ha JiHIT EHAOTeNIaJbHUX KJIITHH aopTH MHMIII
(MAEC) orpumaHuX 3 KIITHHHOrO OaHKy JIHI 3 TKaHWH JIIOAWHU Ta TBapuH
[HCTUTYTY eKcrnepuMeHTalbHOI MaToJorii, OHKOJIOrii 1 pagio0ioyorii  im.
P.€. KaBeubkoro HAH Vkpainu. KnituHu KynbTHBYBanuCs y MOJIU(DIKOBAHOMY
cepenoBuiiii DMEM 3 10% Tenstaoi cupoBatku, 40 MKT/MJT TEHTaMIIIUHY, Ha CKJISTHIX
MOKPUBHUX CKeNbIX 3 aTMocheporo 5% CO, pu 37 °C. [o cepenosuina iHkyOarii
nonaanu JI-IIAA/ZnOHY y xonueHtpanii 3 MM, mo HabmmkeHo Bignosigae EC50
JUISL PAKOBHUX KIIITHH.

Pe3ynbTaTi OLiHIOBAIM y 3 MOJISIX 30pY 3a JIOMOMOTOK0 CBITJIOBOT MIKPOCKOTMI1
(x 100, macnsHa iMepcis) 3a K1acuaHUM Metogom H-Score:

S = Nx0 (% )+ 3xN 1+ (%) + 2xN 2+ (%) + 1xN 3+ (%),
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ne S — ingexc «H-Score»; N1 +, N 2 +1 N 3 + — 11e KIJIbKICTh KJIITHH 3
Hu3pkuM (Big 0 mo 100 GamiB), cepennim (Bim 100 mo 200 GamniB) abo BUCOKUM(BIA
200 no 300 GamniB) piBHEM eKcIpecii Mapkepa.

BusBneno He3Haune 30u1biieHHs ekcrpecii y kiaituaax MAEC mpoteiny Bax
1,4 pa3u Ta 3MmeniienHs — p53 y 1,2 pasu i Bcl-2 y 1,45 pasu. PiBenb ekcrpecii

mapkepa nposidepanii Ki-67 e 3mintoBascs (puc. 1).
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Puc. 1. Exkcnpecis E-kanrepuny, N-kaarepuny, CD44, Ki-67, Bcl-2, Bax i p53 y ninii kit
MAEC mnicas iHkyOanii 3 gexcrpan-noniakpuiamin/ZnO HY (A-ITAA/ZnO HY) npotsrom 24 ron.
Konnenrparis JI-ITAA/ZnO HY cranoBuna 3MM miis BianosiaHoi miHii kmitud. Jlinig «0» — 6a3oBa
excrpecis nporeiny. (M+SD, *p<0,05).

3apeecTtpoBaHO 30UnblIeHHS ekcrpecli E-kaarepuny Ta N-kaarepuny y
kimituHax MAEC nHa 47% Ta 20% BianmoBigHO Micis 1HKyOarlii 3 HaHocucTeMamu /-
I[TAA/ZnO HY npotsirom 24 rox. 3minu excripecii CD44 He BusBICHO.

Takum unHomMm, HaHocuctemu [[-ITAA/ZNO SBnSIOTHCS MAJIOTOKCUYHUMU JIJIs
SHIOTCMANBHUX KIITHH Ta CHPHUSIN 30UIBIICHHIO X aJIre3MBHUX BJIACTUBOCTEH. Mu
MPUITYCKAEMO, MO 1€ TIOB’SI3aHO 3 QJaNTalllHHUMH MEXaHi3MaMU J0 BHCOKHX
BHYTPIIIHBOKIITUHHUX KOHUEHTpAIil LHMHKY, 1HTEHCUBHICTIO MeTa0odi3My Ta
(1310J0TIYHUMH  BIIMIHHOCTSIMH, XapaKTEPHUMH AJIA 3JI0SIKICHO TpaHC(HOPMOBAHHUX

Ta HOPpMAJIbHUX KJTITHH.
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AHTHMIKPOOHA aKTHMBHICTH I0BEPXHEBO-AKTUBHUX PEYOBHH
Nocardia vaccinii IMB B-7405, cunTe30BaHuX
Y KOMILIEKCi 3 (PiTOrOpMOHAMM CTUMYJIIOBAJIBHOI Jil

lBopoﬁeﬁ AM,, l’ZHMpor T.I1., 2HIquyK T.A.

"Kadenpa Giorexmomnorii Ta Mikpo6ionorii HarlioHansHOro yHiBepCHTETY Xapu4OBHX TEXHOJIOTIH,
M. KuiB, Ykpaina
’Binuin 3aransHoi Ta IPYHTOBOI MikpoOiosorii [HCTUTYTY MikpoOiosorii 1 Bipycostorii im. JI.K.
3abonotHoro HAH Vkpainu, m. Kuis, Ykpaina

vorobei.anna.biotech@gmail.com

Y  nomepenHiX — AOCHIDKEHHSX HaMu  OyJIo  BCTAQHOBJIEHO  3JIaTHICTh
Nocardia vaccinii IMB B-7405 mo omHOYacHOTO CHHTE3y TPHOX KJIACiB ()iTOrOPMOHIB
(ayKkcuHM, UWTOKIHM, TiOepeniHu) Ta MOBEpXHEBO-akTUBHUX pedoBuH (ITIAP).
CunrezoBanuM [IAP nputamanHa BHCOKa AaHTUMIKpOOHA AaKTHUBHICTh — ILOJO
(iTonaTOreHHUX OaKTepi, M0 POOUTH MOXKIMBUM OJIEPKAHHS KOMIUIEKCHOI'O
MIKpOOHOTO  Tpemapary 3 aHTHOaKTepialbHUMHU Ta  PICT-CTUMYJIOBAILHUMHU
BJIACTUBOCTSMHU JJIi BUKOPUCTAHHS y POCIMHHUIITBI. Y TMONANBIINX IOCTIIKCHHSIX
OyJI0 TOKa3aHO MOXJIMBICTh 30UIBIIEHHS KOHLEHTpAlll ayKCHHIB Ta TiOepesniHiB 3a
paxyHOK BHECEHHS y cepenoBuiiie KynbTrByBanHs N. vaccinii IMB B-7405 tpunrodany
Ta EpPUTPUTOIY — MOMNEPEAHUKIB OloCHHTEe3y LuX (IToropMoHiB. IHTEHCH]IKaIisA
CHHTE3y ayKCHHIB Ta TiOepesiHiB, yTBOPEHUX y KOMIUIEKCI 3 MOBEPXHEBO-aKTUBHUMHU
PEUOBMHAMH, JTO3BOJISIE MIABUINUTH €()EKTUBHICTh 3aCTOCYBAaHHS IUX METAOONITIB Y
POCIMHHUIITBI, OIHAK HE TapaHTye TOro, 110 CHHTE30BaH1 3a Takux ymMoB [IAP OynyTsb
XapaKTepu3yBaTHCA HEOOXIAHOK JUIsl TPAKTUYHOTO 3aCTOCYBaHHS  010JI0TTYHOIO
akTuBHICTIO. ToMy MeTor0 poOoTu OylI0 IOCHIIKEHHS aHTUMIKPOOHOT II0JI0
¢iTomaToreHHUX OaKTepili aKTUBHOCTI OBEpXHEBO-akTUBHKX pedoBuH N. vaccinii IMB
B-7405, cunTe30BaHrX 32 HASIBHOCTI TPUITO(hAHY 1 ePUTPUTOIY.

KynbTuBYyBaHHS mpoayleHTa 3AIMCHIOBAIM MpoTsaroM 7 ai06 y piakoMmy
MIHEpaJIbHOMY CEpEJOBHIII, IO MICTHJIO BIJIMPaIbOBAaHy COHSIIIHUKOBY OJIIO SK
mxepeno Byriemoo (2%, 06’emua vactka). Ex3orennumii eputputon (400 mr/m) ta

tpuntodan (300 mr/im) BHOCHIN Yy cepenoBuiie y nar-gasi pocry N. vaccinii IMB B-
192


https://imv.org.ua/struktura/naukovi-viddily/viddil-zagalnoii-ta-gruntovoii-mo/
https://imv.org.ua/struktura/naukovi-viddily/viddil-zagalnoii-ta-gruntovoii-mo/

7405. EctparyBanns no3akmituHHuX [IAP 3 cynmepHartanTy KyJabTypasbHOI PiIUHU
smiicHoBaM cymimmmo @Domga (xmopodopm 1 mertaHon, 2:1). AHTHEMIKpOOHY
AKTUBHICTh  TMOBEPXHEBO-aKTUBHUX PEUOBUH aHAII3yBaIM 32  IOKA3HUKOM
MiHIMaJIBHOI 1HT10yI04901 KoHNeHTpallii (MIK), sky Bu3Ha4amIm METO0M JBOKPATHUX
CepifiHMX pO3BENIEHh y M'SICO-NIENTOHHOMY OyibiioHI. K TecT-KylabTypu IS
BU3HAYEHHS aHTUMIKpOOHOI akTuBHOCTI IIAP BuKOpucTOBYBanu (iTomaToreHH1
GaxTepii Pectobacterium carotovorum YKM B1075', Agrobacterium tumefaciens
YKM B-1000, Clavibacter michiganensis IMB B-10,, m1100’s13H0 HajmaHi
MpaliBHUKaMu BULIUTY (ITONMATOTeHHUX OakTepid [HCTHTYTY MIKpOOioIorii 1
BipycoJorii im. [I.K. 3abonornoro HAH Ykpainu.

BceraHoBieHO, 110 BHECEHHS TpUNTO(AaHy Ta EPUTPUTONY Y CEPEIOBUILE
kynetuByBaHHs N.vaccinii IMB B-7405  cympoBomkyBanocs cunTe3om [IAP,
AHTUMIKpOOHA AaKTUBHICTh SIKUX IIOAO JOCIIKYBaHUX TECT-KYyJIbTyp Oyna y 2-8
pa3iB BUILOIO MOPIBHAHO 3 BcTaHOBIeHOW s IIAP, ogepxanux y cepepouii 0e3

MONEPETHUKIB 010CUHTE3Y (PITOrOPMOHIB (TAOIUIIS).

Brue eputpurony i tpuntodany y cepenosuii kynpruByBanus Nocardia vaccinii IMB B-

7405 Ha aHTUMIKPOOHY aKTUBHICTh CUHTE30BaHUX ITOBEPXHEBO-aKTUBHUX PEYOBHH

MIK (MKr/mi1) MOBEepXHEBO-aKTUBHUX PEYOBUH
TecT-kynbTypa

bes nonepenHukiB | 3a HasIBHOCTI ONEPETHUKIB
Pectobacterium carotovorum YKM B1075" 3,125 1,56
Agrobacterium tumefaciens YKM B-1000 25 3,125
Clavibacter michiganensis IMB B-10, 50 25

Tak, minimanbHi iHriOyroui konmentpartii ITAP N.vaccinii IMB B-7405,
CUHTE30BAaHMX 3a HASBHOCTI TMONEPEAHHKIB O10CHHTE3Y (PITOTOPMOHIB CTAHOBWIIH
Bcboro 1,56-25 mkr/mi, y Toit yac sx MIK npenapariB, yrBopeHux 6e3 Tpuntodany i
eputputony — 3,125-50 mMxr/m.

TakuM 4YMHOM, HASBHICTH TpUNTOPAHYy Ta EPUTPUTONY Yy CEpPEAOBHII
kynetuByBaHHs N.vaccinii IMB B-7405 pae 3Mory 30UIBIIMTH HE TUIBKH
KOHIIEHTpaIll0 (pITOrOPMOHIB, @ M CyTT€BO MIJBUIIMTH AHTUMIKPOOHY aKTHBHICTb
CUHTE30BaHMX 3a Takux ymoB IIAP, a omxke, i eQdeKTUBHICTh BUKOPUCTAHHS

KOMITJIEKCHOTO MIKpPOOHOTO TIpernapary y pOCIWHHHUIITBI.
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BruinB HAHOYaCTHHOK JIATIOHITY HA CTAH OKUCHO-BiITHOBHOI CHCTEMH,
Ta AKTUBHICTH PUOOHYKJI€a3, :KeJIAaTUHA3 | OPHITHHAEKAPOOKCHIA3H
B TKAHUHAX IMyXJIMHHU TA OPraHiB IMYHHOI CHCTEMH MHUILEH
Tanycesnu LI, 'Bepounenko A.B., ‘Camoiiienko O.A., °Kepnocenxo JI.O.,

’Bostobaes LI, 2IIaCMypueBa H.O., °CoaosiioBa 0.0.
YHCTHTYT eKCrepiMeHTATBHOT TATOIOTi, OHKOJIOTT i pamiobioorii im. P.€. Kapempkoro
HAH VYkpainu, Kuis, Ykpaina
2 [HcTuTYT GioKOMOITHOT XiMil iM @D.J[. OBuapenka HAH Vkpainu

doctorvlad38@gmail.com; a-samoilenko@ukr.net

Laponite® (Lap) — me CHHTETUYHHMI TIMHHUCTHI MiHEpasl, WO SBISLE COBOIO
JTUCKOMO/IIOHI KpUCTaIM (HAaHOIJIACTUHKK) ToBmmHOWO h = 1 HM (0,92 HM),
niamerpoM d = 25 HM, SIKI MalOTh TPUILAPOBY CTPYKTYPY TPUOKTAECIPUUYHOIO
BHYTPIIIIHHOTO MAarHi€BOTO IIapy, 3aTHUCHYTOTO JIBOMa TETPACIAPUYHUMH IIapamMu
KpeMHe3eMy. Lap BHUKOpPUCTOBYETbCS B TIpHHYOJIOOYBHIM Ta HadTomepepoOHii
MIPOMUCIIOBOCTSIX, JIOMAIIHIA Ta OCOOWCTIM TirieHi, (apMareBTUYHINA 1 MEeAUUYHIN
rajxy3sx. BiH MIMPOKO 3aCTOCOBYETHCS y BUIJISAI T1APOTesiei, KUCIOTHA aKTHBAIlis
N03BOJIsI€E  peryntoBatd  (MoaudikyBaTh) WOro  BJIACTUBOCTI, JUCIIEPCHICTD,
MOBEPXHEBUHN 3apsif, KOJOiAHY cTabuibHICTh Ta 1H. [igporens 3 Lap y
MoAu(iKOBaHIi (opMi MOke OYTH OCHOBOIO JJI 1IHKOPIIOPYBAHHS 1HIIMX CIONYK,
30KpeMa MPOTUIMYXJIMHHHUX MPEnapariB, 1 Ma€ TEHEHIIIIO 0 AeTpajallii B 3aJIeKHOCTI
B11 Temriepatypu Ta pH cepenonuma. OKMCHO-BITHOBHUM CTaH Ta aKTUBHICTh HU3KHU
dbepmenTiB (pudonykieas (PHKa3), xenatunas, opHiTuH aekapookcunazu (O/K))
B1JI0OPaXKyIOTh TIEpeOiIr sK HOpMaTbHUX (P1310JOTIYHUX, TAK 1 MATOJOTIYHUX MPOIIECIB
B OpraHi3Mi, 30KpeMa MyXJWHHOI MpOrpecii, a TaKoX JO3BOJSIOTH OIIHUTH
pe3yJabTaTh TOKCHUYHMX BIUIMBIB, K1 3a3BMYail TMOB’S3aHl 13 3alaliCHHSM,
MOpyIIeHHSM Tipodideparli KIITHH, JECTPYKIIEI TKAHUH, OKUCHEHHSIM 010MOJIEKYJT
Ta KJIITUHHUX CTPYKTYp 1 T.J. TOMy OILliHKA BIJMOBIJHUX MMOKA3HUKIB B TKaHWMHAX 1
opraHax IHTaKTHUX TBapWH Ta TBAPUH-TYXJIMHOHOCIIIB € BaKIIMBUM KOMIIOHECHTOM

BUBYCHHS TOKCHYHOCTI Lap y HemomudikoBanii Ta MoaudikoBaHiii Qopmax,
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0CO0JIMBO 3Ba)KAIOUM HA MOJAJIbIII JTOCHIHKEHHS T1pOreilto Ha HOro OCHOBI B SIKOCTI
HOCIsI MPOTUITYXJIMHHOTO MIpernapary.

Meta. Jlocniautu piBHI MIBUAKOCTI T€HEPYBaHHS CYNEPOKCUJIHUX DPaJUKaIiB
(CP) Ta aktuBHicth PHKa3z, xematmraz 1 OJIK B mnyximai, acumti Ta
iMyHOKOoMNeTeHTHUX opraHax (IO) iHTakTHUX MUIIEH 1 MUIIEH-TTYXJIMHOHOCIIB Mij
niero Lap.

Martepiaan i metogu. ExcriepumeHT npoBeieHO Ha O€3MOPOJHUX IHTAKTHHX
MUIIIAX Ta 3 MEPeIeIICHO KapiuHoMow Epiixa B acUTHIN Ta comaHii dhopmax.
Lap BBOAWIM BHYTpPIIIHBOYEPEBHO Yy 1031 2 I/KI Baru Hpu po3BeAeHHl 1 r/m.
3actocoBano  merogu  EIlP-cnextpomerpii, 3umorpadii, ¢ayopecieHTHOro
KIHETUYHOTO aHaJli3y, 010XIMi4Hi, CTATUCTUYHI.

Pesyabtaru. IBuakicte renepyBanHd CP B acuuTHIN piauHI Ta MyXJIMHAX
TBapuH, sSKUM Oyno BBeaeHo MonaudikoBany ¢opmy Lap (MLap), HemoctoBipHO
MepeBUIIyBaia IaHU MOKa3HUK NIpH BBeJeHH1 HemoaudikoBanoi ¢popmu Lap (HLap)
(p>0,05). B acuurHiii piAMHI EKCIEPUMEHTAIBHUX MHILIEH CHOCTepiraiach
IBUIKICTh TeHepyBaHHs CP HaBiTh IOCTOBIPHO HIKYA, HIXK B KOHTPOJBHIN TpyIIi.
AKTUBHICTh >xenathuHa3 B IO 1HTakTHUX  TBapwH, sSkuM Oyio BBeaeHo MLap,
HECYTTEBO Bipi3HsIACH Bl i1 piBHIB B IO iHTaKTHUX MHUIlIEeH, SKUM BBOJMIM HLap, a
TaKOXX KOHTpObHUX mutieit (p>0,05). B acuuthiit piauni Ta myxyauni mLap Ta HLap
HE JIMIIEe He MIJBUILYIOTh aKTUBHICTh )KEJIAaTUHA3, ajle HAaBITh 3HAYHO 3HWXKYIOTH (Y
2,4 -2,8 pazy; p<0,05). He BusiBjIeHO JOCTOBIPHOI Pi3HMII y TOKa3HUKAX aKTUBHOCTI
PHKa3 ta OAK npu nii mLap ta HLap MOpiBHAHO 3 KOHTPOJIEM SIK Y IHTaKTHUX
MHUIIEH, TaK 1 y MUILIEH-TTyXJTMHOHOCIB.

BucHoBku. B mozenpHHX eKCliepuMEHTax BH3HAueHO, mo mLap ta HLap
CYTTEBO HE BIUIMBAIOTh HAa IMMOKAa3HUKH OKHCHO-BITHOBHOTO CTaHy, AaKTHBHICTb
PHKas3, xenatunas 1 OJIK B tkannnax myxauau Ta [O. Ile cBimuuTh mpo Ge3mneuHicTh
HAHOIUTACTMHOK Lap B AKOCTI HOCIS JUIsi TPOJOHTOBAHOTO BHUBUIBHECHHS
MIPOTUITYXJIMHHUX TIPETapaTiB.

Mu Basuni 3a ginancyBanHs Hanionanenomy ®@onny Jlocnimkens Ykpainu,

rpadT Ne 2022.01/0039.
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IlepcniekTHBHUI MeTO OTPUMAaHHS 0ioeTaHOJy B YKpaiHi

I'apmam C.M.

Kadenpa 6iorexnosorii ta BXK/[ YkpaiHchKoro aepkaBHOTO YHIBEPCUTETY HAYKH
1 TexHouorii, M. J{Hinpo, Ykpaina

svgarmash@ ukr.net

B Vkpaini miopiyHO yTBOPIOIOTHCA JECATKA MIH. T BIAXOJIB CUIBCHKOTO
rocrojapcTna Ta nepepoOHOi MPOMHUCIOBOCTI, K1 TPAKTUYHO HE BUKOPUCTOBYIOTHCS.
AKTyanpHOI0 TIpo0JeMor0 B YKpaiHl € MOUIYyK JIOCTYNHOI 1 JENIeBOi CHUPOBHHHU
(BiIX0/iB) JUIsi BUPOOHHUIITBA Oil0€TaHONY — aJbTEPHATHBHOTO JKEperna eHeprii i
HaNBaXJIMBIIIOrO MPOAYKTY Cy4acHOi ekobloTexHodorii. [lepeBaramu Takoro najivsa
€ T€, 0 BOHO BHPOOJIAETHCS 13 MOHOBIIOBAJIBHOI CUPOBUHHU, KA MA€ €KOJOTIYHY
0€3IMeYHICTh Ta HU3bKY BapTICTh MOPIBHAHO 3 HA(TOIO Ta HAQTOMPOYKTAMHU.

BignoBimno 10 3akoHompoekty Ne 3356 BepxoBuoi Paau, OeH3uH,
BUpOOJIeHUH 1 peanizoBaHuil B Ykpaini 3 2023 poky noBuHeH Ha / % ckianatucs 3
OioeTaHomy.

Jns BUpoOHUIITBA OlomajnBa BUKOPHUCTOBYIOTHCS KYKypyJl3a, TpUTHKAIE,
MIIIEHUIS, Pi3H1 BUIU COPro Ta MpOca, MYKPOBUM OypsK, COHSIIHUK, pilaK, BiIXOIU
CLITBCBHKOTO 1 JIICOBOTO TOCIOAAPCTBA, a TAKOX TOIMOJs, cTe0a 1 JIy3ra COHSIIHUKA.
3aranoM €eHepreTMYHUil mNoTeHIian OlonanvB B YKpaiHl OLIHIOWTh Yy 27 MIH. T
YMOBHOIO TMajnuBa Ha pik. [lepCHeKTUBHOIO CHUPOBUHOIO [UIsl BUPOOHUIITBA
0i0eTaHONy € MOYaTKU KyKypy/I3H Ta HEKOHAMIIIIHA KyKypyA3a.

Kykypyza3a BXOAUTD y MepetiK M°ITH €eHepreTUYHUX POCIUH SIK CHPOBUHA IS
OiomanuBa MaifOyTHHOTO B CHIIY TPhOX YMHHHUKIB!

- BUKOPHUCTaHHS SIK 3€peH KYyKYpYA3Hd, Tak 1 cre0ia A BUPOOHUIITBA €HEprii
napy, CymujabHOTO areHTa 1 eeKTPOeHePrii s mepepoOKu 3epHa B 610€TaHOT,

- KYKypy/J3a € €KOHOMIYHO BUT1JIHUM MOHOBIIIOBAaHUM JIKEPEJIOM €HEeprii s
MIPOMKCIIOBOTO BHUPOOHHUIITBA 3aBISKH JOCTYIHOCTI 1 HasBHOCTI JUIsl TEPEPOOKH
MPOTSATOM yChOTO POKY;

- BpOXKaNHICTh KYKYPY/J3H BUIIA, HIXK COI Ta COHSIITHUKA.
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Meta poGoTu chpsiMoBaHa Ha OTpUMAaHHS O010€TAaHONY 3 MEPCHEKTUBHOI
HEKOHJMLINHOT KyKypya3u. Kykypya3sHi kauaHu mOJpiOHIOBANU, 3aJIMBaJIN BOOIO
Ta Bapuiu NpoTsaroM 1 roguuu. Bimkumanu cik dyepe3 Mapio Ta BHOCWIIM JPIKIKI
(13 paxynky 20 r Ha 1 71 coKy). €EMHICTh MIUIFHO 3aKpUBajacs MPOOKOIO 3 BiIBIIHOIO
TpyOKOIO (MpoIlec aHaepoOHUIA), KiHElb SKOi ONMyCKaJM B CTakaH 3 BoAow. Bcs
cucTeMa BCTaHoBimoBamacs B Tepmornady (t=25-30°C). Ilicns  3akiHUeHHS
30pO/KyBaHHS PiAMHY MEPEeNUBaIv B KPYIJIOAOHHY KOJIOY, SIKY CTaBWJIM Ha MilIaHY
OaHro g meperoHku Oloetanony. Ilicis meperoHku 3i0paHuil  GloeTaHOI
MepeIUBAIA Yy IWIIHAP JUIsl BUBHAUYEHHSI MO0 00’€My 1 MIKHOMETPUYHUM METOJIOM
BU3HAYAJIA KOHIIEHTPALI0 €TAHOJIY Yy BOJHO-CIIUPTOBOMY pO3uMHI. B Tabmmii
IPEJICTAaBICHO CXeMa JOCIKEHb Ta iX pe3ysbTaT. [loBTOpHICTE AOCHINIB 3-KpaTHa.

B Tabnuiii nokazaHo cepenHi pe3yiabTaTH T0CTiIiB.

Tabmus 1. Cxema eKCIEpUMEHTY Ta pe3yJIbTaTh AOCIHIHKEHb

CupoBHHA Ta PEAKTHUBH Cranist porecy IIponyxT npouecy
[TonpioHeHwmii Tennosa 06podka Cupon KyKypya3ssHUI
HEKOHIUIIITHAN (==1rox., t=100°C) (230 mu)
KYKYPYI35HUI KauaH BiJIIUICHHS P1AWHU
100 r va 200 mu1 Bou
Jpix Kl nekapebki Bbponinus B aHaepoOHUX Boano-ciuproBuit
(2,0 % Bix Veoxy) ymoBax (25-30 °C) poszuun (195 mi)

[Teperonka BogHo-ciupToBOoro | bioeranon
pO34NHY (~45 ™)

B pesynpTaTi mpOBENCHHS JOCTIIKEHHS BCTaHOBJIeHO, 1o 13 100 T
MOAPIOHEHOTO KYKYPYI3STHOTO KayaHa OTPUMAHO B cepelHbOMY 45 M1 O10€eTaHoIy.

AHaNITUYHUN OrJsf JIITepaTypyd I[OKa3aB, L0 OTpUMaHHsA OloeTaHony 3
POCIMHHUX BIIXOMIB Ta HEKOHJIUINMHOI CHPOBUHM MAa€ BEIMYE3HE EKOJIOTO-
€KOHOMIYHE 3HAYCHHS Ta 3a0e3Meuye eHepreTUYHy He3aJIeKHICTh Y KpaiHHu.

VY mpomucnoBux ymoBax 31 100 T HEKOHIUIINHUX KYKYpPYI3SHHMX KayaHIB
MoxBO oTpumatu 45 000 11 6ioeTaHoy.

[IpakTryHe 3HaYeHHs POOOTH Yy TOMY, IIO OaraTOTOHHa)XHA HEKOHAMIIIITHA
KyKypyA3a Moke OyTHM yTWUJIi30BaHa 3 OTPHUMAaHHSM HEOOXIZHOrO Ui KpaiHu

aJIbTEPHATHBHOIO JPKEpeIIa eHEeprii APyroro MoKoMiHHS (0ioeTaHoIy).

197



BniuB KOHAMIIOHOBAHOIO CepeOBHMINA Me3eHXIMATbHUX
CTOBOYPOBMX KJIITHH Ha M’SI30BHi TOHYC Yy IIYpiB
3 a1’ IOBAaHT-iHAYKOBAHUM €KCIIEPUMEHTAJILHUM PO3CITHUM CKJIEPO30M

I'naakux @.B.
XapkiBchbKuil HallioHanbHUH yHiBepcuTeT iMeHi B. H. Kapasina
MiHicTepcTBa OCBITH 1 HayKu YKpaiHu, M. XapkiB, YKpaiHa

fedir.hladkykh@gmail.com

AkTtyaabHictb. JloOpe  Bimomo, 1m0  poscisHuid  ckiaepo3d  (PC)
CYNPOBOIKYETHCS TTOBHICTIO 200 YaCTKOBO OOOPOTHHMHM €Mi30/[aMU HEBPOJIOTTYHHUX
po3iaMaiB, SKi 3a3BUYail TPUBAIOTH BiJl JTHIB A0 TIKHIB. Cepesl pPI3HUX MOMYJISIii
CTOBOYpOBHUX KJITUH Me3eHXiManbHl cTOBOypoBi kiiTuHH (MCK) € HaitOoiuibin
NEPCIEKTUBHUM PECYpcOM JUIsl KIITHHHOI Tepamii, 30KpeMa 3amajibHUX Ta
JEreHepaTUBHUX 3aXBOPIOBAaHb, Yepe3 iX MOTEHLIaT AuQepeHmiamii 3a KUIbKOMa
JHIAMH, IMyYHOMOJYJIFOIOY1 BJIACTUBOCTI Ta MPOAHTION€HHI XapaKTepUCTUKH. Bapto
3a3HAYUTH, [0 TEPMIH «ME3EHXIMaJIbHI CTOBOYpPOBI KIITUHU» Y TMPEICTABICHOMY
OTJISiAl 3aCTOCOBYETHCSI CHHOHIMIYHO O HOMEHKJIATYpU «ME3€HXIMaJIbHI CTPOMAaJIbHI
kiitTuany, xo4ya Caplan A.1 (2017 p.) 3aknukae 3minutu Ha3By MCK Ha «medicinal
signaling cells», ockuibku (yHkiis MCK in vivo € CEKpeTOpHOI Ta IMepeBa)X)HO
(YHKILIOHAJIBHOIO B MICISX MOUIKO/JKEHHS, Ypa)K€HHs Ta/a0o0 3amalieHHs, TOOTO in
situ. TepMiH «KOHIIUIIIOHOBAHE CEPEAOBUINE» BITHOCUTHCS J0 piakoi (a3u
cepeZIoBUIIA KIITUHHOI KYJIBTYpH, 30araueHoi CEeKpeTOMOM KYJIbTUBOBAaHUX KIIITHH.
KynbsTypansue cepenoBuiie, 30arauene cekperomom Big MCK mig wac ix pocrty,
otpuMaio Ha3By koHauiionoBane cepenosuiie MCK (KC-MCK).

Meta. OuiHUTH AUHAMIKY HEBPOJOTIYHIO AediuuTy Ha Ti1 3actocyBanHs KC-
MCK 3a nokazHUKaMu M’S30BOi CHUJIM y IIYpiB 3 €KCIIEPUMEHTAIbHUM aJepriuHuM
enuedanomienitom (AEM)

Marepianu Ta Merogu. AEM wMomemoBanu HUISIXOM BBEACHHS LIypam
HIJIIKIPHO B OCHOBY XBOCTa eHIle(amiToreHHoi eMynbeii y 1031 1,0 Ma/kr macu Tina.

Emynbcis ckimaganack 3 moBHoro an’roBanta ®peiinga (Thermo Fisher Scientific,
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CIII4A) Ta roMoreHarT aJOre€HHOrO TOJOBHOTO MO3Ky Y cmiBBimHomeHHI 1:1.
JlixyBanuss AEM mnpoBogunocs 3 12 mo 20 nenp excnepumenty. KC-MCK
OTPUMYBAJIU IiJ 4Yac KyJIbTUBYBaHHA HATHUBHUX KyinbTyp mnynoBuHHux MCK B
yMoBax razoBoro iHky6artopa (37°C, 5 % CO2). KC 36upatu micias 3 macaxy, KOJIu
KJIITAHHUANA PICT MEpPeXoJMB A0 cramioHapHoi (a3u. Craiio CTalioHapHOTO POCTY
ctabunbHoi JiHiT MCK, konu Hactrae po3piBanHHs KC, ouiHioBanu 3a GopmyBaHHSIM
KOH(JIIOEHTHOTO MIapy KIITHH 3a IONOMOTOI0 iHBepToBaHOTO Mikpockomna. KC-MCK
nopuiiiHo 3amopoxxyBanu Ta 36epiranu npu —20°C. Ilpenapar KC-MCK BBoguiu
urypam B/M y 1031 0,6 Mii/kr macu Tina urypa Ha 12, 14, 16, 18 Ta 20 gui. ¥ sikocTi
pedepenc-npenapary BUKOpUCTaHO MeTuianpennizonon (MII), sikuit BBonuiau B/B B
1031 3,4 Mr/kr. JIjist OiHKK M’S30BOi CHJIM LIypIB MIABIIIYBAJIM MEPEIHIMU JallaMu
Ha JIpIT, HATSATHYTUH Ha BHCOTI 25 CM BiJ MOBEpPXHI CTONAa Ta (IKCyBaau Hac
yTPUMYBaHHSI y CEKyHJaX. 3MEHIIEHHSA 4Yacy yTPUMYBaHHS TBAPUH CBIIYMUIIO TPO
MOPYIIEHHSI M’SI30BOT0 TOHYCY Ta PO3BUTOK HEBPOJOriYHOro aedinury. M’s3o0Buit
TOHYC OIliHIOBanu Ha «0» (BuxigHuii ctan), 12 Ta 21 gH1 eKCIEPUMEHTY.

Pe3yabTaru gocaimkenns. Bcranosneno, mo Ha T po3BuTKy AEM y 1rypis
3 AEM 0e3 nikyBaHHsI M’si30Ba cwiia Ha 12 aeHs 3MeHmmiach Ha 73,8% (p<0,009)
BIJIHOCHO BHUXIJTHUX IMOKA3HMKIB, a Ha 21 JeHb 3MeHImmiack me Ha 29,7% (p<0,02)
BIIHOCHO MOKa3HMKIB Ha 14 neHb Ta ctaHoBuiaa BigmosigHo 3,7+0,4 ¢, mo Ha 81,9%
Oyno HWx4Ye 3a BuXiOHI noka3Huku. 3actocyBaHHa KC-MCK mnpuzseno 1o
30epexeHHsT M’s30Boi cwim y 1mypiB 3 EAM Ha piBHI TOKa3HHKIB 14 1HA
EKCIIEpUMEHTY (JaTeHTHa (a3a 3MOJEeNbOBAHOI MAaTOJOrIl), L0 BKa3yBajlo Ha
BIJICYTHICTb MPOTPECYBaHHS IEMUIIEHI3YIOUMX MPOLECIB Yy 1ypiB. Tak, M’s130Ba cuiia
y mrypiB, sikuMm BBoamin KC-MCK Ha 21 ekcniepumenty cranoBuia 4,7+0,5 c, mo
CHIBCTaBJSUIOCh 3 TMOKAa3HUKAaMW TBapWH IIi€i Tpynmu Ha 14 HeHb EKCIEPUMEHT
(4,6£0,4 c).

BucnoBku. 3actrocyBanHsi KC-MCK mpusBoguTh 10  NpPUTHIYCHHS
nporpecyBaHHs aemieninizanii npo AEM y mypiB, Ha 110 BKa3zyBajo 30epeKeHHs
M’s130B01 cuian y urypiB 3 AEM, sKkuM BBOAWIM BKazaHUW O€3KIITHHHUN

KpPIOKOHCEPBOBAHUM 010J10T1UHMIM 3aciO.
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BB HAHOYACTHHOK 3aJ1i32 HA BJIACTHUBOCTI
nepeunenjoBaHol KyJbTypH kiitud BHK-21

T'osoBko A.M., [lepeB’sauko C.B., boaortin B.1., Hebemyk O./1.

Jep>kaBHU HAyKOBO-KOHTPOJIBHUHN IHCTUTYT 0O10TEXHOJIOTII 1 IITaMiB MIKpOOPTaHI3MiB
(AHKIBIIIM), Kuis, Ykpaina
nebeshchuk@gmail.com

[Tomryk HOBMX pEYOBHMH 3 AaHTHUBIPYCHMMHM BIJIACTUBOCTSMHM Ta poO3poOKa
Cy4YaCHHUX [MPOTHBIPYCHHUX IMYHOOIOJOTIYHUX TMIpenapariB 3a BUKOPUCTaHHS
HAaHOTEXHOJIOTIA € OJHMM 13 HalBaXJIMBIIIUX 3aBJaHb CydacHOi Bipycosorii. Ha
crorogni HanowyactTuHku (HY) ta nanomarepiamu (HM) y T1it uym iHmid dopmi
BUKOPUCTOBYIOTb B  MEIUIMHI, BeTEepUHaApii, CUILCBKOMY TOCIOAApPCTBI,
POCIIMHHUIITBI, MapyMepHii Ta Xap4yoBiil MPOAYKIIIi.

bakrepunnani, QyHTIIMIHI Ta BIPYJIIMUAHI BJIACTHUBOCTI pi3HOMaHITHMX HY
BUBYEHI JOCHTh IMPOKO. IIpoTe MOCTIHHO 3 ABISIIOTBCA HOBI JIaHl OO
BukopuctanHd HY npu kKoHCTpyrOBaHHI THX 4M 1HIMMX npenapariB. OQHUM 3 TaKUX
MarepiaiiB € 3ami30. 3aBASKH CBOi JAOCTYMHOCTI Ta PsiAy BJIACTUBOCTEN OKCHIU
3ali3a 'y BUIISII HAHOYACTUHOK € JIOCUTh TEPCIEeKTHBHUM TPH  Ppo3pooir
IMyHOO10JIOTTYHUX TpenapatiB. Pa3oM 3 TUM 1MyHOO10JIOT14HI 3acO0HM, A0 CKJIady
akux BxoAaTe HY meTaniB Ta HeMeTaliB, MOTPEOYIOTh PO3POOKH HOBOI METO0JIOTi
iX KOHTpPOJIO Ta TECTyBaHHA B MpoIleci po3poOKH 1 JgociimxeHb. Ha choromni B
AKOCT1 MOJIeTIel U1l OLIHKHK 010JIOT1YHOT aKTUBHOCTI XIMIYHMX PEYOBHH 1 IIpEmapariB
BUKOPUCTOBYIOTHCS CHCTEMH Pi3HOI O10J0TiYHOI Oprasizamii — KyJIbTypH KJIITHH,
MIKpOOPTaHi3MH, TBAPUHH, POCIVHHU.

MeTtoro pocnipkeHb OyJi0 BHU3HAUYUTH LIUTOTOKCHUYHICTH Ta MpoiepaTuBHI
BractuBocti HY oxcuay 3aniza (Fe II) Ha kynbrypi minii knitun BHK-21.

V¥ nocnipax BukopuctoByBasii HY Fe II po3mipom 20-50 HM, ki Oynu HajgaHi
TOB «Hanomarepianu 1 HanoTexHomorii». KyneTypy kimitun BHK-21 xynbruByBanu
B noxuBHOMYy cepenosuiii DMEM 3 Bmictom 10 % emOpioHanbHOT CHUpOBaTKU

TeNATH 3 aHTtuOioTHKamu, B cepenosuini 5 % CO, mpu 37 °C B 96-tu Ta 24-x
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JYHKOBHX IUIaHIIETaX. Y cHOpMOBaHHUM JBOJAOOOBUN MOHOIIAP BHOCHUJIH TOXKHBHE
CEpEeIOBHUIIE 3 BMICTOM HAHOYACTHUHOK B pi3HuX KoHmeHTparisx 200, 100, 50, 25 12,5
Ta 6,25 MKr/cm’. KoXHy KOHIIEHTpaIlit0 BUIPOOYBAIM y YOTHPHOX IMOBTOpax. Y
KOHTPOJISIX MPOBOJMIIM 3aMiHY MOXHUBHOTO cepenoBuina 6e3 HY. O6mik pe3ynbratiB
IIPOBOMIIN 110100M BIIPOAOBXK 3 1110. MOHOIIap KIITUH JIOCTIKYBAIU B ONITUYHOMY
MIKPOCKOTIl Ha HAasBHICTh LMTOTOKCHMYHOI mii. s BU3HAYGHHS MeETabOJ1YyHO1
aktuBHOCTI kmiTuH 3a BimuBy HU Fe Il BukopucroByBanmu MTT-tect. [ligpaxyHok
KUIBKOCTI 3MHUTHUX KJIITHH MOHOIIAPY 3 JYHOK KYyJIbTYpaJIbHOTO IUIAHIIETY
31MCHIOBAIM 3 BUKOPUCTAaHHSIM Kamepu [ opsieBa.

3a pesynbTaTaMM JOCHIKeHb BcTaHoBieHo, mo HY Fe Il maroth
IIUTOTOKCUYHHUM BIUIUB Ha MOHomap KyiasTypu KiaiTuH BHK-21 mpu xoHumenTparii
>50 MKr/cM. Opnak B KoOHIEHTparii 25-6,25 MKr/cM® Hamowaturku Fe I

MIPOSIBJISIIOTH 3/1aTHICTD MMiJIBUINYBaTH Tposidepaiiro kmitun ginii BHK-21.
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OnTtuyHa rycTuHa,
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Konuenrpauis Fe I, mxr/cm®
Puc. 1. Pesynbratt MTT Tecty mono BBy HY Fe Il Ha kynbTypy xinitun BHK-21.

[TlimpaxyHOK KITBKOCTI KJIITHH MOHOIIAPY TIOKa3aB, 10 HaWOlIbIIa
nponibeparnua ais HY Fe |l Bigmidanace mpu KoHIEHTpamii 25 MKr/cM®, o
cranoBmno 10,35x10° witur B 1 cm® i Oyna Ha 45,9 % BHma HK B KOHTPOI
(7,09x10° kmitus B 1 cm’).

BcranoBneno, mo HY Fe |l 3amexxHo Big KOHIEHTpallii BOJIOJAIIOTH SIK
IIUTOTOKCUYHOIO, TaK 1 TIpoJtihepaTuBHOIO Ni€r0 HAa KynbTypy kiniTuH BHK-21. OT1xe,
Bukopuctanas HU Fe moxxe OyTH MmepCrieKTUBHUM TSl IPUCKOPEHHS BUPOIITYBaHHS
KyJIbTYp KIITHH Yy TEXHOJIOT1i BUPOOHHUIITBA MPOTUBIPYCHUX IMYHOOI10JOTTYHUX

npemnapariB, OJHaK NOoTpedye 101aTKOBOTO BUBUCHHS.
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Bnumme N-cTeapoijieTaHo1aMiHy Ha JiNIIHUHA CKJIAA NeYiHKHU HIYPiB
3a YMOB HOro npogiIaKTHYHOI0 32CTOCYBAHHS NIPH MO/Ie/TIOBaHHI
aJTIMEHTAPHOI0 OKMPIiHHS
1F0pim>1<0 T.M., L2KocsakoBa I'.B., lBepzu/mlels AT,

'Knimamescbkuii B.M., 3XuMopozla S1LI1.
1IHCTHTyT oioximii im. O.B. I[MTammanina HAHY, m. KuiB, Ykpaina
HartionanbHuii TexHiunmii yHiBepcuter Ykpainu "KuiBChKHil IOTiTeXHIYHII {HCTHTYT
imeHi [ropst Cikopcbkoro", M. KuiB, Ykpaina
HaBuanpHO-HAayKOBOTO LeHTPY «lHCTHTYT Gioorii Ta MexumHI» KHiBCHKOTO HAIIOHATEHOTO
yuiBepcurety iM. T. llleBuenka, m. KuiB, Ykpaina

TanGoRi@ukr.net

VY cyyacHOMYy CBITI TpoOsIeMa OKUPIHHSA Ta 1IHCYJIIHOPE3UCTEHTHOCTI, SIK1 4aCTO
BUKJIMKAIOTh PO3BUTOK ILIYKPOBOIrO aAia0eTy 2 TUIy, CTa€ Bce OLIbII aKTyaJbHOIO
yepe3 iX IIMPOKE MOMIMPEHHS Ta CEpPHO3HI HACHIAKM JUIs 370pOB'S HaceJIeHHS.
XpOoHIUHE MepeilaHHs Ta J1€Ta 3 BUCOKMM BMICTOM KUPIB MOPYILIYIOTh META0013M
JIMIIB B OpPTraHi3Mi, 10 BIUTMBAE HA YYTIUBICTh TKAHUH JI0 1HCYJIIHY.

OpHuM 13 TEPCHEeKTUBHUX HAIPSMKIB JTOCHIIKEHb Yy LI cepl € BUBUECHHS
pon N-creapoineranonaminy (NSE), mpeacraBHuka kjacy MiHOpHHMX JimiaiB N-
alijeTaHoJaMIHIB 3  KaHAOIMIMETHYHHUMHU  BJIACTUBOCTSAMH, Yy  3amoOiraHsi
MAaTOJIOTIYHUM 3MiHAM TKaHWH YYyTJIMBUX JI0 1HCYJIHY OpraHiB MpH OXHUPiHHI. Tomy,
METOI0 po0OTH OyJIO MOCHIIWTHA 3MIHM JIIMIJHOTO CKJIaay TMEYiHKH WIypiB 13
aTIMEHTapHUM OXUPIHHAM MpH npodiIakTUYHOMY 3acTocyBaHHl NSE.

Animentapue oxupinds (AO) y wmypiB  IHAYKYBald  6-MICAYHOIO
BHCOKOXHPOBOIO MIE€TOI0 3 BMicTOM Xupy 58 %. TBapun i3 AO po3nuisuim Ha 2
rpynu — nepiia ciyryBaia kontposieM Ha AQ, a mrypu apyroi rpynu (AO + NSE)
nepopaibHO OTpUMYBaiu BojHY cycnensito NSE B 1031 50 mr/kr macu Tina, per
0S, HOACHHO TpoTAroM 10 mepmux AHIB KOXHOTO MICALS YIPOJOBXK YChOTO
excriepuMeHTy. KoHTponpHa Tpyma TBapuH yTpUMyBajach Ha CTaHIApTHOMY
pamioni BiBapito (4% xupiB). IIpoTSIromM excrnepuMEHTY TBapUH PETYISIPHO

3BAXKYBAJIM Ta KOHTPOJIOBAJIN BMICT TJIIOKO3H B KpOBi. Yy I[OCJIiIl}KeHHHX
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BUKOPHUCTOBYBAJIM TMEYIHKY TBApWUH Yy SKiM BU3HAuUalu JIMIAHUN CKJIaa, a came:
BMICT 1HIUBIAyalbHUX (PoCcGOMMiAIB - METOJOM TOHKOMIAPOBOi Xpomartorpadii,
ckaan oxkupHux kucnotr (OKK) Ta BwmicT xomectepony - METOAOM Ta30BOi
xpomaTorpadii 3a mormomororo razosoro xpomarorpada GC7890 Agilent (Agilent
Technologies, CIIIA) 13 wMac-gerektopom Agilent 8987 13 BUKOPHUCTaHHSIM

KanuisspHoi koonku HP-5MS.

Tabmuus 1. 3MiHK Macu Tijla Ta JiMiTHANA CKJIa]l TEYiHKH IIypiB 13 aliMEHTapHUM
OKMPIHHSM Ta 3a mpodimakTuyHoro 3actocyBands NSE

IloxazHuku I'pynn
Koutpons (n=5) | AO (n=15) | AO + NSE (n=15)
[TouaTok eKCIEpUMEHTY
Maca Tina, r, (M£m) 388,00+9,69 | 387,22+12,07 | 377,08+9,16
Kinenp excriepuMeHTy
469,20+15,67 |  549,08+2506* |  488,46+12,89%#
®ocdominian, Mxr Pi/r Tkanuan, (M+m)
dochaTuaIXOTIH 183,37+10,22 253,27+11,34* 186,75+27,99#
dochaTuauneTraHoIaMiH 104,67+1,64 133,31+10,25%* 102,22+16,26
Hudocharumunriinepos 13,48+5,69 21,83+1,12% 16,11+0,86#
Cdoirromienin 14,06+2,28 20,55+1,07* 19,39+2,53
dochaTuAMITIHOZUTOI 35,45+4,59 47,83+1,57* 30,79+2,33#
docharuanncepux 7,28+1,55 11,78+1,33* 5,88+1,04#
Jlizodocharuaunxonin 2,75+0,69 9,44+1,79* 4,92+0,31#
KupHi kucnotu, MKr/r TkaHuHu, (M+m)
> macwueHux KK 6187,92+1960,52 11998,90+1360,91%* 8779,32+1062,51#
> HeHacuueHux KK 8666,22+ 2756,88 13165,36+509,71* 6990,75+£1060,05#
3araapHUNA X0JIeCTEpOI, 5,29+0,20 8,02+0,60* 5,92+0,30#
MKI/T TKaHUHH, (M+m)

Ipumimku: * - 3MIHU BIPOT1AHI BIAHOCHO 3HauYeHb y rpymi «KoHTponb», P<0,05;
# - 3MIHM BIPOTiJHI BIAHOCHO 3HaueHb y rpymi «AO», P<0,05; (M+m) — goBipumii
1HTEepBAJ.

BceranoBuim Bupakeny npodinaktuany aito NSE B pasi #ioro 3acTocyBaHHS B
MpoILIeCi PO3BUTKY aJIIMEHTAPHOI'O OKUPIHHSA B IIYPIB, SIKA MOJSTAE y MOMEPEIKEeHHI
301IbIIEHHSI MacH Tijla Ta (GOpMYyBaHHI 1HCYJIIHOPE3UCTEHTHOTO CTaHy, 3armo0iraHHi
3MiHaM JIMIAHOTO CKJIaay TKAaHWHH TEYiHKH, 3yMOBJICHUX PO3BUTKOM aJIIMEHTapHOTO

OXXHpiHHA (Tabi. 1) Ta pO3BUTKY CTEATO3Yy.
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BioTexHo/10riuHi acekTH po3po0KH PaHO3aroBaIbHUX Npenaparis
HA OCHOBI CyIIepHATAHTIB KYJbTYPAJbHUX PiAUH MIKPOOPraHi3MiB

I'ynzenko O.B.

[HcTuTyT MikpoGiosorii 1 Bipycosorii im. [I.K. 3a6onornoro HAH Ykpainu,
M. KuiB, Ykpaina

alena.gudzenko81@gmail.com

B octanH1 pok# OJHUM 13 IPIOPUTETHUX HAIPSAMKIB PO3BUTKY O10TEXHOJIOTII €
JOCIIJKEHHSI 3 PO3pPOOKM MEIWYHUX TMperapaTiB Ha OCHOBI (EepMEHTIB, IO
IPUCKOPIOIOTh 3arO€HHS paH. bBIOTEXHOJOTIYHUM cHocid oJep)KaHHsS EH3UMHUX
MpernapariB 3aJIMIIAETHCS HAWIOUUIBHIIINM 32 €KOHOMIYHICTIO Ta €()EKTUBHICTIO.
be3nocepenHbo NpoTeasu € OAHIEIO 13 TPbOX BEJIMKHUX I'PYIl MPOMUCIOBO BaXKIMBHUX
dbepMeHTiB, o ckiagae Oau3bko 60% Big 3arajJbHOCBITOBOrO MPOJAXKy E€H3UMIB
ToMmy mnomryk HOBUX NPOAYLEHTIB (EPMEHTIB cepell MIKpOOpraHi3MiB, 30KpemMa
OakTepil, AKi 3aMUIIAIOTHCS €EKTUBHUMHU MPOAYLIEHTAMH MO3aKJIITUHHUX MPOTEa3
I TIPOMHUCIIOBUX BHPOOHMIITB, € aKTyaJIbHUM HAIMpsIMOM JOCIIKeHb. Bigomo, 1o
MIKPOOPTaHi3MH CUHTE3YIOTh Pi3HI MPOTea3u, 0COOIMBE 3HAUCHHS CEePEJl SIKUX MaIOTh
Ti, 110 3/IaTHI PO3MICTUTIOBATH BAXKKOPO3UMHHI MPOTEIHHU, TaKl K KOJAreH, €JacTuH,
¢10puH. Taki mporea3sm MOXyTh OYTH BHUKOPHUCTaHI B CTBOPEHHI MEIUYHHX
mpenapariB I JIIKyBaHHS TpO(MIUYHUX BUPA30K, THIMHMX paH, OIMIKIB, JUIs
po3urHEeHHS (P1IOPUHOBUX 3TYCTKIB Ta 1HILL

Panimie, B pe3ynbTaTi CKPUHIHTY AaKTUBHHUX MPOJYIEHTIB MPOTEOJITUUYHUX
easumiB cepen 1000 xymbTyp OakTepiil, 130JIbOBaHMX 3 TIMOOKOBOJHUX OCAJiB
YopHoro mopsi, npubepexxkHoi 30Hu KiHOypHCBKOI KOCH Ta IpyHTY OyJsio BifiOpaHo
IITaMU, SIK1 TIPOSIBIISUTA HaWOIBITY enacTasHy, (GiOpuH(OTeH)oMITUYHY 1 KoJareHa3Hy
AKTUBHICTb.

IIpu poGoTi 3 mpoAyLEHTAaMH €H3UMIB, OJHUM 13 3aBlJaHb JIOCTIJHUKA €
OJIep’KaHHsI €H3UMIB 3 MIABHUIIECHOIO aKTUBHICTIO. [IpoBeaeHI AOCTIIKEHHS BIUIMBY
TEeMIIEpaTyp, 4acy KyJIbTUBYBAaHHS Ta PiBHS aepailii sl TOCATHEHHS MaKCUMAaJIbHOT
enacraszHoi, (iOpuH(OreH)oJITHUHOT Ta KoJlareHa3Hoi akTuBHOCTeH. [Ipu po3pooii

HOBHUX IIpernapaTiB BPaxOBYIOTh BEJIUKY KUJIBKICTh (PAKTOPIB Ta MOKA3HUKIB: (Hi3UKO-
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XIMI4HI ~ BJAaCTUBOCTI, CyOCTpaTtHy cnenugiyHicTb (EpMEHTIB, a TaKOX
paHO3arooBajbHy 3/aTHICTh. AJle 3HayHa YyBara NOPUIUIETHCA TOCIIHKCHHIO
0€3MEeYHOCTI Ta EKOHOMIYHOT €(DeKTHBHOCTI Mpemnaparis.

[IpoBenene nocmimkeHHS €(QEKTHMBHOCTI PI3HUX NpenapariB, OTPUMaHUX 3
CyIlepHATaHTIB KyJIbTypajdbHuX pimud 11 mramiB Bacillus. Tlokazamu, mo BoHHM
BIIPI3HSIOTBCA 32 (PI3UKO-XIMIYHMMHM  BJIAQCTUBOCTSAMH Ta  CyOCTpaTHOIO
cnenudivyHicTIo. BUBYanu BIUIMB €H3MMHUX MpPENapaTiB MpernapaTH pi3HOTO CTYTIEHs
OYMCTKH Ha OIKOBI paHu HIypiB 1 kpoJiB. [Ipu mociipkeHHI paHO3aroBaabHOI i
MOKa3aJld, 110 HAMKpalmuid pe3ysibTaT JO0CATAEThCA MpU 0oOpoOLl CylnepHaTaHTaMu
KyJbTypaJIbHUX PIAUH MIKpoOpraHi3miB. B To# yac sik JiKyBaHHS OIMIKIB OUYUILIEHUMU
€H3MMHUMHU MpenapaTaMy MoKa3ail JIHI0 MEHIILY paHO3arOBaJIbHY JIIO.

TakuM YMHOM, CTBOPEHHS HOBHX PaHO3arolOBajJbHUX MpenapaTiB Ha OCHOBI
CYNEpHATaHTIB KyJIbTYpPaIbHUX PIAUH MIKPOOPTaHi3MiB, € aKTyaJbHOIO 33Ja4€l0 Ha

CHOT'OJIHIIIIHIHN JI€HB 1 TOTPEOYIOTh MOAANBIIHNX JOCTIIKCHb.

BruiuB npe0ioTHKIB HA PicT Ta PO3BUTOK NMPOOiOTHYHUX KYJIbTYP

I'yxxBuncbka C.O.
HHII «IHcTUTYT excriepuMeHTaabHOT 1 KIIIHIYHOI BETEPUHAPHOT METULITHI,
M. XapkiB, YKpaiHa

biotechvet2024@gmail.com

XBOpoOM NUTYHKOBO-KHIIIKOBOTO TPAKTy Yy TBapuUH My>K€ TOIMIHUPEHl B
rocrofgapcTBax YkpaiHu. OCHOBHUMH 3aco0aMu NPOQIIAKTUKU 1 JIKyBaHHA
3aXBOPIOBaHb  IIJIYHKOBO-KHIIKOBOTO  TPakTy MOXYTb CTaTH  CHUMOIOTHKH.
CumOioTHKM — 1€ mpenapard, SKUM HpUTaMaHH BJIACTHUBOCTI MNPOOIOTHKIB Ta
pebi10TUKIB.

AcopTuMEHT CUMOIOTHKIB Ha PHUHKY YKpaiHu Jyxke oOmexxeHui. Maio
iHdopMaIii moa0 HAaWOUIBII ONTUMAIBHUX MOEJHAHb MPOOIOTUYHUX KYJIbTYp Ta
MOKMBHUX CYOCTpaTiB AJIi HUX y OJHOMY 3aco0i. OTxe HayKoOBl1 JOCHIIKEHHS B

ObOMY HAIIPSAMKY € aKTyaJIbHUMU.

205



MeToro po6oTu Oyn0 BUBYCHHS BIUTUBY MPEOIOTUYHUX KOMIIOHEHTIB Ha PICT
npoOIOTUYHUX KYJIBTYp. Y SKOCTI NpPeOIOTUYHMX KOMIIOHEHTIB Oylia BHBYEHA
JAaKTOTeHHa Ta 011 JoTeHHa /1S JaKTYJI03H, IHYIIHY Ta GPYKTO3H.

[Tix wac poborn Oymu Bukopucrani mramu Bifidobacterium adolectentis MNe
17-316 Tta Lactobacillus plantarum Ne 7-317. KynbruByBauus OidimoOakrepiii Ta
JakToOaKTeplil MPOBOAWIM Ha CEPENOBUINAX 3 PI3HUMHM JpKepenaMu LHykpis. Ilpu
BHU3HAUCHH1 €(PEKTUBHOCTI MAii PI3HUX JPKEpeN I[yKpy Ha 1HTEHCHBHICTh POCTOBHX
napaMeTpiB MOJIOYHOKHCIUX OakTepid OyiM MATOTOBIEHI JEKUIbKAa JOCIITHUX
MOKMBHUX CEPEOBUIN 3 JOJAaBaHHSAM JI0 HUX JIAKTYJIO3W, 1HYNIHY, (PYKTO3H B
kimpkocTax 0,5%,1,0 %, 1,5 %, 2,0 %, 2,5 %.

[Ipu nocnimkeHHAX OyJlo BHSBICHO 3aJ€KHICTh OCHOBHUX POCTOBHUX
MOKa3HUKIB (aKTHUBHICTh KHCIOTOYTBOPEHHS, KUIBKICTh >XUTTE3IaTHUX OakTepii)
MOHOKYJbTYp mTamiB B. adolectentis Ne 17-316 i L. plantarum MNe 7-317 Bix
JOJAHOTO 10 IMOKUBHOI'O CEPENOBHILA JOJATKOBOrO JpKepena Lykpy. BuznaueHo
ONTHUMAaJIbHI JIKEpesla LYKpIB, SKI MOXHAa BUKOPUCTOBYBATH SIK MNPEOIOTHYHUN
KOMITIOHEHT.

[nTeHcudikamis MeraboiiyHUX mpoueciB  Oidimobakrepii  (KUIBKICTh
nonanoro 10 % po3uumHy Jyry) croocrepiraiacsi TpU BHECEHHI JAKTYJO3U Y
koHneHtpariax 0,5 %, 1,0 %, 1,5 %, 2,0 %, 2,5 %.

AHnaniz KoHTpoito  OidigoOakTepidi mMoka3zaB, 110 HaMOUIbIIA KIIBKICTh
Gaxrepiit — (10"'—10") KYO/cm® crioctepiraeThcst mpy BHECEHHI A0 MOKHUBHOTO
cepenorua 2,5 % IaKkTyJI03M4.

AHani3 KOHTPOJIIO JaKTOOaKTepid Mmoka3as, 1110 IPU BHECEHHI 10 MOKUBHOTO
CepeNOBHIIA JTAKTYIIO3H, KUTbKICTh GaKTepill 3HAXOMMBCS HA BUCOKOMY piBHi - 5x10°
KYO/em®. Tlpu nomaBammi mykpis (iHymiHy Ta (pPYKTO3H) KilbKiCTh GakTepiii
crarosuia (3 — 4)x 10° KYO/en®.

ExcniepyMeHTanbHO J0BEJeHAa MOXJIMBICTD BUKOPHUCTAHHS JIAKTYJIO3U SIK
npebiOTUYHOrO KOMIIOHEHTa Yy CKIIaJl OakTeplaJbHOI CyMillll KYJbTYp B.
adolectentis Ne 17-316 1 L. plantarum ANe 7-317. BcranoBieHa Horo omnTuUMalbHa

KOHIIGHTpAIlisi, 10 CTaHOBUTh 1,5 %, ska 30uIblIye TOKa3HUKU O10JOTTYHOT
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AKTUBHOCTI CyMIIIIi: aKTUBHICTh KUCIO0TOYTBOpeHHS Ha (10 £ 2) %, KUIBbKICTh JKUBUX
Oaktepii Ha (15 + 2) %. bByno gocnmigkeHO BIUIMB pPI3HUX MPeOIOTUYHHUX
KOMITOHCHTIB Ha OCHOBHI TOKa3HUKH POCTy Oaktepiit y cymimii. IlokaszaHo, 110
JaKTyJi03a Ma€ BHUCOKY OipiIOTeHHY 1 JIAKTOT€HHY [1I0 y TOPIBHSHHI 3 1HIIMMHU
JDKepeNiaMu ITyKpiB Ta BU3HAUYEHO Horo KoHIeHTpaiiwo 1,5 %.

Ha mincraBi BuBYEHHS MOPQOJIOTIYHUX XapaKTEPUCTUK OaKkTepialbHUX
KYJbTYp, BU3HAYCHHSI CHMOIOTUYHOTO THITY B3a€MOJII Ta JOCITIHKEHHS 01(hiToTeHHOT
Ta JIAKTOT€HHOI 3JIJaTHOCTI PAY IIYKPIB OOTPYHTOBAHO CKjaja OakTeplalbHOI CyMIiIli
JiKkyBanbHO-TIpodinakTuaHOi Aii: B. adolectentis Ne 17-316 1 L. plantarum Ne 7-317 y
CIIBBIJHOIIEHHI 1:2 Ta mNpeOIOTUYHUN KOMIIOHEHT JIaKTyJio3a. TakoK IiJl 4ac
nociiay Oyl yCTaHOBJIEHI ONTHUMAalbHI MapameTpu pocTy s OidimobakTepiit —
Temmnepatypa kynbruBysanus (38,6 + 0,5) C ta pH cepenosumia (6,8 + 0,4), a s
nakToGakTepiii — Temmeparypa KyasTuByBanHs (37,4 £ 0,3)'C ta pH cepenopua

(7,3+0,2).

BuxkopucTaHHS K035190i CHPOBATKHU B SIKOCTi OCHOBH
JJISi BUTOTOBJICHHA (PDYHKIIOHAJIBHOI'0 HAMOK0

I'yasieB B.M., Anaubkunii A.C., ®@igimonenko O.1O.
Kadenpa xiMiuHux Ta 01070TIYHUX TEXHOJIOTIH J[HIMPOBCHKOTO JAEPKABHOTO TEXHIYHOTO

yHiBepcuteTy, M. Kam’siHChKe, YKpaiHa

ddtu.kafpbt@ukr.net

3a ocraHHii nepioa B YKpaiHi CTPIMKOTO PO3BUTKY HaOysa HayKa Ipo 310pOBE
XapuyBaHHS, 30KpeMa, 1 aKTyaJIbHHH HampsSMOK — pPO3poOKa (yHKIIOHATBHUX
OPOAYKTIB  XapdyBaHHA Ha OCHOBI pPEUOBMH TPUPOJHOTO  TOXOHKCHHS,
30amaHCOBaHUX 3a BMICTOM 1 ckiagoM. OgHUM 3 Takux MTPOIYKTIB € OpuH3a Ha
OCHOBI KO35Y0I'0 MOJIOKA, TICJsl BUPOOHUITBA SIKOI B IKOCTI BTOPUHHOTO MPOAYKTY
3aUIIAETHCS Yy 3HAYHUX oOcsArax Ko3s4ya cupoBarka. Jlama cupoBaTka Oarata Ha
BMICT BiTamiHiB rpynu B, OinkiB rioOymiHIB Ta MiHEpaJbHUX €JIEMEHTIB, TOMY

JOIiIbHE 11 TOoJaJIbllle BUKOPUCTAHHS JUIi BHUTOTOBJEHHS (YHKI[IOHATBHUX
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npoaykrtiB. Ciiag 3a3Ha4UTH, IO KO3f4Ya CHPOBATKAa MICTUTh MEHIIE JIAKTO3U
MOPIBHSHO 3 KOPOB’SYOI0, 3aBISKH YOMY MOXE CIYTyBaTH aJbTEPHATHBOIO IS
JFOZICH 3 TAKTO3HOIO HETIEPEHOCHMICTIO.

HamMu mpoBemeHi MOCTIKEHHS 3 METOK BCTAHOBIICHHS JIONUIBHOCTI
BUKOPHUCTAHHS KO3S40i CHUPOBATKH [IJISl MPUTOTYBAHHS KHUCJIOMOJIOYHOTO Haroro. B
SKOCTI MpOOIOTHYHOI 3aKBAaCKHM BHCTYyIaja OakrepiaibHa KyiabTypa Bifidobacterium
bifidum.

JlocmimkeHo TMHAMIKY CKBAlllyBaHHS CHpOBaTKH KyiabTyporo Bifidobacterium
bifidum i BmmB Temmnepatypu Ha QepmeHrarito. BcranoBieHo, mo OiojoridyHa
AKTUBHICTb KYIBTYpH B iHTepBaii Temmeparyp 34-42°C sminroerses Bix 1,1:10° mo
9,9-10" KYO/r.

PexoMeH1I0BaHO MJi1 OJiepKaHHsSI HAMOK Ha OCHOBI KO35S40i CHPOBATKHU
MIPOBOJIUTH 1i 3aKBaIlTyBaHHS YIPOJOBXK 8§ TojuH npu temrepatypi +40°C.

Opep>kaHi a1 JOIUIBHO PEKOMEHIyBaTH JJisi BIIPOBA/PKEHHS Y BUPOOHUIITBO

JUTSL MaKCUMI3alii piBHS epepOOKA MOJIOYHOI CHPOBUHHU.

YaockoHasieHHs 0i0TEeXHOJIOTl BUPOOHULTBA Kedipy

I'ypxosa L.B.

Kadenpa GiorexHosorii, 6iodizuku Ta aHamiTHIHOT XiMii HallioHaIbHOTO TEXHIYHOTO
VHIBepCHTETY «XapKiBChKUH MOJITEXHIYHUM IHCTUTYT», M. XapKiB, YKpaiHa

iryna.hurkova@gmail.com

biorexHosorisi BupoOHHULITBa Kedipy 3aiiMae BaXJIMBY pOJIb Yy CyYacHii
XapyoBIA TIPOMHUCIIOBOCTI, Y SKIA CHPUSTIMBE MOETHAHHS TPUPOJTHUX MPOIECIB Ta
O1OJIOTIYHMX AareHTIB TPHUBOJIUTH JO CTBOPEHHS KOPUCHUX MPOAYKTIB, IO
JIOTIOBHIOIOTH HAIIIE XapuyBaHHS.

Kedip — 1me KHUCIOMOJIOYHHMI TMPOAYKT 3MIIMIAHOTO MOJIOYHOKHCIIOTO Ta
CIIUPTOBOIO OpPOIIHHS, SIKWA BUPOOJSIOTH CKBAIIYBAHHSM MOJIOKa CUMOIOTHYHOIO
Ke(IpHOIO 3aKBACKOIO0 Ha Ke(ipHUX rpuOKax abo KOHIEHTPATOM IpuOKOBOI KepipHOI

3akBackd. [lim wac  BupoOHHUTBa  Ke(dipy  BHKOPUCTOBYIOTH  IPOLECU
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rerepoepMEeHTaTUBHOTO  MOJIOYHOKHCIOTO Ta  CIUPTOBOTO  OpOJIHHS, WIO
3a0e3MeuyroTh MOJIOYHOKHCI OakTepii Ta apixmki [T.A. Ckopuenko, 2005].

Kiacuuna 6iotexHosoris kedipy nepeadadyae mpoBeICHHS HACTYITHUX CTaIi:
npuiiMaHHd Ta TMIArOTOBKAa CHUPOBMHM (MOJIOKa), TacTepu3allis, cemapailis,
HOpMaJTi3allisi, TOMOTEeHI3allisl, MacTepu3allis, 3aKBalllyBaHHsS Ta CKBalllyBaHHS 1
OCTaHHIM €TarioM € po3JiuB Ta yrakoBka [B.B. Biacenko, 2000].

SIK yIOCKOHAJIGHHS 3alpolOHOBAaHO OTPUMaHHS Kedipy 3 MiJBUIICHUM
BMIiCTOM MarHito. /[ BUpOOHHUIITBA Takoro Kedipy CJiiJi BAKOPUCTOBYBATU MOJIOKO,
[0 JOJAaTKOBO 30arauyioTh MarHiem. lle MokHa 3poOWTH, [OOJABIIA TIEpen
CKBAlllyBaHHSIM B MIArOTOBJIEHE MOJIOKO MarHi€BMICHI JOOAaBKH, TakKl sIK: MarHi€Ba
ClJIb, MarHi€BUi okcujl a60 MarHieBui mutpar. Lle go3Bosse oTpumaru kedip, SKui
MICTUTh Yy 2-3 pa3u Oulbllle MarHito, HDK 3BUYaWHUN Kedip. BkuBaHHS Takoro
HOPOAYKTY CHpHUS€ 3MILHEHHIO IMYHITETY, HOKpPALIEHHIO pOOOTH CEpLEBO-CYIUHHOI
CUCTEMHU, 3HIKEHHIO PU3UKY PO3BUTKY jaiabery Ta nokpairye coH [L.E. Radiati, H.T.
Juliyanti, C.H.K. Wardhani, 2019].

Takum 4YHHOM, 3aMpONOHOBAaHE YJOCKOHAJICHHS BHUTOTOBIICHHS Kedipy,
30aradye€Horo OJHUM 3 MaKpOEJIEMEHTIB, MPU3BOJIUTH A0 MiJABUIIECHHS I[IHHOCTI Ta

KOPHUCTI IPOTYKTY.

BiorexHoJiorisi BUpoOHMITBA Keipy

I'ypxosa L.B.

HamionansHuii TeXHIYHUM YHIBEPCUTET «XapKIBCHKHUH MOMITEXHIYHUN 1HCTUTYT»,
M. XapkiB, YKkpaiHa,

iryna.hurkova@gmail.com

biorexHosnorisi BUpoOHHULITBa Kedipy 3aiiMae BaXJIMBY pOJIb Yy CyYacHii
XapyoBIA TIPOMHUCIIOBOCTI, Y SKI CHPUSTIMBE MOETHAHHS TMPUPOJTHUX MPOIECIB Ta
O10JIOTIYHUX AareHTIB MPUBOAUTH JO CTBOPEHHS KOPHUCHUX TMPOJYKTIB, IO
JOTIOBHIOIOTH Halle XapuyBaHHs. Kedip, 3acHOBaHUN Ha B3a€EMOJIT MOJOYHHX
OakTepii Ta APIKIKIB, BUBHAYAETHCSI CBOEPIIHUM CMAaKOM, apOMAaTOM Ta KOPUCHUMU
BiacTUBOCTAMU. Lleil mpoiiec BUpOOHMIITBA HE JIMILE YTBOPIOE XAPUYOBHUM MPOAYKT,

209


mailto:iryna.hurkova@gmail.com

ajle ¥ BHOCUTh BaroMy KOHIICMIIIO (EepMeHTallli, $Ka CIpPUSE CTBOPEHHIO
npOoOIOTUYHUX MPOAYKTIB, OJIarOTBOPHUX IS 310POB'S JTIOANHU.

Kedpip — 1e KHUCIOMOJIIOYHHI MPOAYKT 3MIIIAHOTO MOJIOYHOKHCIOIO Ta
CHUPTOBOTO OpPOMAIHHSA, KU BUPOOJIAIOTH CKBAIIYBaHHSIM MOJIOKa CHMOIOTHYHOIO
Ke(ipHOIO 3aKBAaCKOIO Ha KehIpHUX IPpUOKax ab0 KOHIIEHTPATOM IpuOKOBOiI KeipHOT
3aKBACKHU.

Kedip moxna knacudikyBaTH 3a BUPOOJIESHHSIM MacOBOI YaCTKH KUPY:

Kedip HeKUPHUI;
kedip 3 MacoBoro yacTkoro xkupy Big 1,0 % mo 5,0 %.

[1ix yac BUpoOHULITBA Ke(ipy BUKOPUCTOBYIOTh MPOLECH MOJIOYHOKHCIIOTO Ta
CIIUPTOBOIO OPOJIIHHSA, IO 3a0€3MeUyI0Th MOJIOYHOKUCIT OaKTepii Ta APIKIAKI.

[Ipy  MOJIOYHOKHCIOMY  OpOAiIHHI,  BHUKIMKAHOMY  MOJIOYHOKHCIUMHU
OakTepisiMu, JlaKTO3a 30pPOIKYETHCS, TOOTO PO3KIANAETHCS HAa TIEBHI PEUYOBUH 3
YTBOPEHHSM B pe3yJbTaTi MOJIOYHOI KUCIOTH. MOJOKO CKHCa€, a 110 MICTUTHCS B
HbOMY Ka3€iH KOaryJyto€ (3ropTaeTbCs) 3 YTBOPEHHSIM 3TYCTKY.

[TapanenbHO 3 MOJIOUHOKHCIUM OpOJIIHHSM 3a3BUYail MPOTIKAIOTh MOOIYHI
MPOILIECH, B PE3YIbTaTl SKUX yYTBOPIOIOTHCS JIETIOU1 KHUCIOTH, CIUPTH, BYTJICKUCITAN
ra3 1 1HII TPOYKTH.

Kpim monounokuciioro OpojiHHS, B TIporeci BUpOOHHUIITBA Kedipy Oepe
ydacTh crnupToBe Opominnsa. Jlpikmki Saccharomyces cerevisiae 30poKyrOTh
[JIFOKO3Y B €TUJIOBUM CIIUPT.

O3HallOMHUBIIMCH 3 JIITEPAaTYpHUMH JaHUMH, 3aIPOMNOHOBAHO OTPUMAaHHS
Kedipy 3 MIABUIIEHUM BMICTOM MarHito. J{jsi mpuUroTyBaHHs Takoro Kedipy ciijz
BUKOPUCTOBYBAaTH MOJIOKO, 30aradyeHe marniem. lle MoxHa 3poOuTH, n0maBIIA B
MOJIOKO MAarHi€eBMICHI J00aBKHM, Takl SK MarHi€Ba ClJIb, MarHi€BHH OKCHJ a0o
MarHieBui 1uTpaT. BHACHIIOK BUKOPHUCTAHHS TaKOi TEXHOJIOTIi BIAJIOCS OTpUMATH
Kedip, SKui MICTUTB y 2-3 pas3u OUTbIIE MarHito, HIXK 3BUYalHUN Kedip.

TakuM YMHOM, HaBeJEHE YJOCKOHAJECHHS CHpUSiE 3MIIHEHHIO IMYHITETY,
MOKPAILIEHHIO POOOTH CEPLEBO-CYIMHHOI CHUCTEMU, 3HIKEHHIO PU3HKY DPO3BHUTKY

niabeTy Ta MOKPAIIIOE COH.
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BiokonBepcis ClIbCHKOroCNoOAApPCHKUX BiAX0AIB (I1eJieT) B NaJTUBHMI €TAHOJI

HManinosa K.QO., 3aBap3sina O.C.
Binmin rexHomorii mpoayKkTiB OpoiHHS [HCTUTYTY MPOIOBOIIBUUX PECYPCIB
HamnionanbHoi akanemii arpapaux Hayk Ykpainu, M. Kuis, Ykpaina

dankoek77@gmail.com

binpima yacTMHa TaJWBHOTO €TAaHOJIY B CBITI BHUPOOJSETHCS IUIAXOM
30pOKyBaHHS KPOXMaJIEBMICHOI (KYKYpy/A3U, COPro, SYMEHI0) 1 I[YKpOBMICHO1
CUpPOBHHHM (I[yKpOBa TpOCTMHA, LYKpOBUH Oypsk). Po3BUTOK BUPOOHUIITBA
0i0oeTaHOJy 3 BHUKOPUCTaHHSIM I[yKpO- Ta KpPOXMAJE€BMICHOI  CHUPOBUHU €
OOMEKEHUM, OCKUIbKM TepepoOsieHHs ii Bi1IOMpae dYacTKy BiJ] MPOJIOBOJIHUOTO
puHKy. OIHMM 3 IUISAXIB 3/I€IEBJICHHS BUPOOHHUIITBA O10€TAHOJNY € BUKOPUCTAHHSA
HEXap4yOBOi CUPOBUHH, 30KpPEMa CUIBCHKOIOCHOIAPCHKUX BIAXOJIB — COJIOMHU, JIy3TH
Ta IHIOMX PEIITOK Tmicas 30upanHs 3epHa. Coiloma - CHpPOBMHA, KA BIAMIHHO
MiIXOAUTH JJI1 BUTOTOBJICHHS MAJIMBHUX IEJIET, a/JPK€ BOHA € €KOJOTIYHO YHUCTOIO,
JIETKOI0 B TIUIaHI TEPepOOKU, ¥ TMOCTIHHO TOHOBIIOBAILHUM JpKepenoM. s
BUTOTOBJICHHS TEJIETIB MiAXOIUTh COJIOMa OYy/Ib-SKUX POCIMHHUX KYyJIbTYp. B yMoBax
PO3BUHYTOTO CiJIbCHKOT'O TOCTIOJIAPCTBA B YKpaiHI CUPOBHUHHOTO JEe(PIIIUTY HIKOJIU HE
Oyne. YkpaiHa BXe CbOrOJHI MOe mepepoOssatu moHan 50 MIH. TOHH COJOMH
IIOPIYHO.
HeJ'IeTI/I 3 BIIXOJ1B mieHull (puc.l) MaroTh BUCOKY €HEPreTHYHY BapTICTh, €
5 4 d’ 4 BIJIHOBJIIOBAaHHMM JKepesioM nanusa. [Iporiec BUpoOHUIITBA

TpaHyl CKJIQJa€TbCcsl 3 KUIBKOX €TamiB: MOApiOHEHHS

COJIOMH, TepeMeTIOBaHHS COJIOM'STHO1 MacH,
: o, 4 KOH/IUIIIOHYBaHHS Ta BUTPUMKA COJIOMH, TPaHYJIFOBaHHS,
Puc. 1. 3pa3011 nenéT ‘ OXOJIOJIXKCHHS Ta CyIIKa I'paHyJl.
Hamu pocnipkyBaquch TeI€TH, BUTOTOBJICHI 3 MIICHUYHUX BHUCIBOK, JIJIS
BCTAHOBJICHHSI BHXOJY €THJIOBOro cnupty. B Hamanomy 3pasky mictunocs 20,2 %

YMOBHOT'O KPOXMAJII0, SIKUW 3a MEBHUX YMOB MOXK€ OyTH 30pOJKEHHI B €THIIOBHIA

cnupT. Po3pikeHHsT KpoxXMaiio y mpoOl MejeT MPOBOAWIM BIPOJIOBXK 3 TOJIUH 3a
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temmeparypu 90 °C dhepmeHTOM ajbda-amizazor 3 BUTPATOK 2 OJ. aKTHBHOCTI/1 T
KpPOXMaitio (aminassa aktuBHicTs 2700 om./cm°). OIyKpeHHs 3IiiiCHIOBANM Iepen
OpOJIHHSIM TJIIOKOAMiJIa30l0 3 BUTpaTOl0 6 OJ. aKTUBHOCTI/l T KpoxMalo
(rmokoaMinasna akTHBHICTH 8200 071./cM°) YIPOIOBXK ABOX TOAMH 33 TEMIICPATYPH
50 °C. B owyKpeHe Cycio OaBald IPOTEOTITHIHHI (epMeHT mporeasy - 1 cv’.
Cycno 30pomkyBanmu Brpomosx 48 romud 3a Ttemmeparypu 30 °C  cyxumu
APDKIKaMU 3 IOTIEPEAHIM TOBEACHHAM iX BOJIOTocTi 10 75%.

OCKUJIBKH B COJIOMI, 3 SIKOi BUTOTOBJICHI MEJIETH, MICTUTHCS IIEJII0JI03a, TO B
napajienbHid 1po0i monepeaHbo OyJI0 MPOBENCHO (PEepPMEHTATUBHUM T1IPOJIi3
LETI0JI03U LemoaoiThyHuM (pepmenTHuM npenapatom «Cellicy. dns uporo 30 r
neneT po3YMHsUIM B Tapsdyiil Boal, miakucioBaiu 1o pH 5 po3zunmHoM cipyaHOi
KUCIOTH, mofasam 1,5 cm® bepmenrroro npenapaty «Cellic» i mpoBomumy rigpomis
nemonosn npu 50 °C  ympomomxk 18 romguu. IlotiMm mpoOy pospimkyBaim,
OLLYKPIOBAJIH 1 30pOIKYBaJIM TAKUM K€ YMHOM, SIK OIIMCAHO BUIIIE.

Pe3ynbTaTu 30poakyBaHHs HABEACHO B TAOIUII 2.

Tabmuug 1. [ToxazHuku 103pi1oi Opakku

Hazpa npoOu Maca COg, mo Bwmict Bwmict He30pomKkeHnx pH micns
BUJUIMBCS MiJ 4ac | CIIUPTY, ByTJIE€BOAIB, I/100 oM’ 30poaKy-
30pOIKYBaHHS % 00. BaHHS

24 ron 48 ron 3aranpHi | Bonopo3unHHi

[Tenetn 3,08 3,41 1,5 0,197 0,190 4,3

(KOHTpPOJIB)

[Tenetn iCHs

rigponizy Cellic 4,43 4,71 1,6 0,18 0,172 4,25

BwmicT criupTy B npo06i 3 monepeaHiM Ti1poJii3oM 1entoiao3u 0ys Ha 0,1 % 06.
BUIIIMNA, HDK 0€3 MOMepeHhOTO TiAposi3y. BpoJiiHHS TpOWIUIO 3aI0BUTHHO, BMICT
3aralbHAX HE30POKEHHX BYrIeBoaiB gopirioas 0,17 /100 cm®. Takum anHOM, 3a
YMOB  TIOTIEPEIHBOTO  TIAPOMI3y TENeT  LETIONOMITHYHUMHA  (PEPMEHTHUMHU
npenaparamMu 30UTBIITYETHCS BMICT IYKpIB, IO 30pOKYIOTBCS JpLKIKaMHU B
ETHJIOBUH CITUPT. 3a paXyHOK IBOTO BHXiJ COUPTY 3 | T yMOBHOTO KPOXMAIIO TIENIET
30mbIIyeThbest Ha 4,2 pgan. DepMEHTAaTUBHUN T1APOJI3  LETI0JIO03H  JI03BOJISIE

30UIBIIMTH CTYIIHb KOHBEPCIi 610MacHu 1 BUXiJ TOTOBOTO MPOAYKTY — 010€TaHOIYy.
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IIpoTMMIKpPOOHA AKTHBHICTH €KCTPAKTIB i3 CHAPOBHHHU KOCMel ABi4i mepucToi

Heitneka A.C., Kypaseas LO.
HanionansHuii ¢papmaneBTHUHMIA yHIBEpCUTET, M. XapKiB, YKpaiHa

cnc@nuph.edu.ua

Kocmess nmBiuinepucta (Cosmos bipinnatus Cav.) poauHu alCTpOBi
(Asteraceae) xyJbTUBYEThCS B YKpaiHi SK J€KOpPaTHBHA pOCIIHHA. 3a JIaHUMHU
HAyKOBOI JIITEpAaTypyd POCIUHU POJY KOCMEsI BUSBISIOTH MPOTUMIKPOOHY ilO.
Jlikapchki POCIMHHI 3acCO0M Ha OCHOBi1 OlOJOTIYHO AKTUBHUX PEYOBHUH KOCMEI
JBIYIMEPUCTOL BIJICYTHI, TOMY JUIsl iX MOJAJIBIIOI PO3POOKHM HaAMHU IPOBEICHO
CKPUHIHIOBE BHBYECHHS AHTUMIKPOOHOT aKTHUBHOCTI €KCTPAKTIB 13 JIMCTA, KBITOK,
cTeben 1 TpaBH M€l pocauHU. ExcTpakTu ofep:KyBajid METOJOM Mallepauli mnpu
KIMHATHIN TeMIiepaTypi, CHpOBUHY MOAPIOHIOBAIM JO PO3MIPY 4YacTO4OK 1-2 mw,
CHIBBIHOIIEHHSI CHUPOBMHA — EKCTpareHT jaopiBHIOBaio 1:5. Jlnga excrpaxiii
3actocoByBai 96 %, 70 % eraHon Ta Boay ouumeHy. OpnepkaHi BUTITH
GITBTpYBaJIU Ta YIIAPIOBAJIM 10 TYCTUX €KCTPAKTIB.

AHTUMIKPOOHY aKTHMBHICTb JOCHKYBadu Yy Jabopartopii Oioximii Ta
oiorexnousorii 1Y «IHcTuTyT MikpoOiosorii Ta imyHosorii im. [. I. MeuynukoBa
HAMHY» mig kepiBHUITBOM KaHAMAaTa O10JIOTTYHMX HAyK, CTapIIOro HayKOBOTO
cniBpoOiTHuka T. I1. Oconoguenko. /s ekcnepuMeHTy BUKOPUCTOBYBAJIM €TaJIOHHI
TECT-KyJIbTYpH TPAMIIO3UTHUBHMX Ta TpaMHEraTHBHHMX Oakrtepii: Staphylococcus
aureus ATCC 25923, Escherichia coli ATCC 25922, Pseudomonas aeruginosa
ATCC 27853, Bacillus subtilis ATCC 6633, Proteus vulgaris ATCC 4636.
[MpoTurpubKoBY Ait0 AociipkeHo Ha pedepentaomy mrami Candida albicans ATCC
885-653. ExcriepuMeHT MpOBOAWIIM BIAMOBIIHO A0 CyYaCHUX METOAUYHHUX PO3POOOK
1 pexomeHpnanii. Bu3HaueHHS aHTHUMIKpPOOHOI AaKTHBHOCTI 3IHMCHIOBAIA 32
JiaMeTpoM 30H 3aTpuMKd pocTy: 10 MM — MIKpOOpraHi3aM HE YYTIUBUNA [0
JOCIIKYyBaHOTO ekcTpakty; 10-15 MM — MikpoopraHizm ciabKo 4YyTJIMBUH 0

JAOCHDKYBAHOTO  €KCTpakTy; 15-25 MM — MIKpOOpraHisM YyTJIMBHH 10
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JOCTIIKYBAaHOTO €KCTPAKTy; 25 MM Ta BHUIIE — MIKPOOPTaHi3M BHUCOKOUYTIMBUN JI0
JOCITITKYBAaHOTO €KCTPAKTY.

Pesynpraty ekcriepuMeHTy HaBeIeHO y Tab. 1.

Bcranosneno, mo 1o mii 96 %, 70 % Tta 40 % eTaHONIBHUX €KCTPAKTIB 3 YCIX
BUIB CHPOBMHM KocMei Biuinmepucroi Oyau uymmi Staphylococcus aureus,

Escherichia coli ta Bacillus subtilis. CnaOKo 4yTJIMBHUMH 10 Iii IMX CKCTPAKTIB

BusiBruMCs Proteus vulgaris, Pseudomonas aeruginosa ma Candida albicans.

Tabmuus 1. AnTrOaKTepiaiibHa aKTUBHICTH €KCTPAKTIB KOCMET ABiUineprcTol

JliameTpu 30H 3aTPUMKH POCTY, MM n=3
Cupo- | Staphylococcus ESChe”.C hi Proteus Pseudomonas Bacillus Car_1d|da
a coli . . - albicans
BUHA aureus ATCC vulgaris aeruginosa subtilis ATCC
ATCC 25923 25922 ATCC 4636 | ATCC 27853 | ATCC 6633 653/885
Ekcrparent 96 % eranon
Jlucrs 19, 18, 19 17,17,16 | 13,14, 14 13, 15,14 16,17,17 | 14,14, 14
KBiTKH 20, 20, 20 16,17,16 | 13,15, 14 12,14, 13 16,18,17 | 13,14, 13
Crebna 18, 19, 20 15,16,15 | 14,14,13 12,12, 13 16,17,17 | 13,13, 15
Tpasa 20, 19, 19 14,16,15 | 14,12, 14 13,13, 12 17,17,17 | 14,15, 15
Exctparent 70 % etanoin
Jlucrs 19, 20, 20 17,16,16 | 15,15, 14 15, 14, 15 16, 18,18 | 14,15, 15
KBiTkn 19, 19, 20 16, 15,17 | 15,15, 15 13,13, 14 18,18,17 | 15,15,13
Crebna 18, 19, 18 16, 16,15 | 14,13, 15 14,13, 13 17,18,17 | 14,14,16
Tpasa 18, 18, 19 16,16,15 | 12,14, 13 13,13, 12 18,18,17 | 15,15, 15
Exctparent 40 % etanon
Jlucts 18, 18, 18 16,17,16 | 15,14, 14 14,15, 14 17,17,16 | 14,13, 14
KBiTkn 18,17, 18 15,16,16 | 15,14, 14 14,14, 14 16,16,17 | 13,13,13
Crebna 17,17, 17 17,16,16 | 14,13, 14 13, 14,13 17,17,16 | 13,13, 14
Tpasa 17,18, 17 16,16,16 | 14,14, 14 15, 14, 13 17,16,17 | 14,14, 13
EkcTparenT Boga
Jluctsa 12,12,12 picT picT pict pict pict
KBiTkn 13,12, 13 pict pict picT pict pict
Crebia 12, 12,13 pict pict picT pict picT
Tpasa 13, 12,13 picT picT pict picT pict

Jlo BOJHUX EKCTPakTIB 3 JOCIIAKYBaHOI CHPOBUHHM CJIA0KO YYTIMBUM OYB
Staphylococcus aureus, o BiHOIIEHHIO 0 1HITUX JOCTIKYBaHUX MIKpOOPraHi3MiB
BOJHI €KCTPaKTU HE BHUSBWIM MNPOTUMIKPOOHY AaKTHUBHICTh. AHTHUMIKpOOHA Jis
€TaHOJIbHUX €KCTPAKTIB BIJPI3HsIACh HE 3HAYHO Ta JEIIO MepeBaXkaja y eKCTPAKTIB,
aki Oymu oxepxani 70 % eranonoM. Exctpaktu 31 creben KocMmei ABIYINEPUCTOl
BUSIBJISTM MEHIIY TIPOTUMIKPOOHY 110, HDK €KCTPAaKTH 3 JIMCTS, KBITOK Ta TPaBH

TOCIIKYBaHO1 POCIIMHHU.
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IlepciekTHBY BUKOPUCTAHHS FeHETHYHOI iH/KeHepil
JJIs1 CHHTe3Yy OlOiH/KEHEePHOI0 rernapuHy

Hemuenko II.C., Titosa JI.O.

Kadenpa npomucnoBoi 6ioTexHosorii Ta 6iodapmariii HamioHaasHOTO TEXHIYHOTO
yniBepcurety Ykpainu «KIII im. Iropst Cikopcekoro», M KuiB, Ykpaina

demchenko.polina@IIl.kpi.ua

[emapuH — mpupogHA MaKpPOMOJEKYIa, IO 3a XIMIYHOK CTPYKTYpOIO €
CyJb(paTOBaHUM IIIIKO3aMIHIJIIKaHOM. B MenuuuHI npenapaTtd Ha OCHOBI IeHapHHy
BUKOPHUCTOBYIOTHCSl SIK AQHTUKOATYJSIHTH JJIA JIIKYBaHHS TPOMOO3y TJIHMOOKHX BEH,
1H(papKkTy MioKapAaa; s Npo(UIAKTUKU 3C1ITaHHA KPOBI MIPU reMoziani3l, ornepauisax
Ha cepii Ta cyauHax Tomio (Beurskens et al., 2020).

CydacHe BUPOOHULTBO TE€HNAapUHY BHKOPHCTOBYE SIK BHUXIJAHY CHPOBUHY
TKaHUHY CJIM30BOI OOOJIOHKM KHIIKIBHUKA CBUHEH, SKa € MOOIYHUM MPOAYKTOM
M’siconepepoOHOl MPOMUCIOBOCTI. BUKOpUCTaHHS Takoi CHPOBHHM Ma€ HU3KY
HEJIONIKIB, a caMe: HEMOXKJIMBICTh TTOBHOTO OYMIICHHS IPOAYKTY, HACIIJIKOM YOT0 €
HU3bKa YHCTOTa KIHIIEBOTO MPOAYKTY, CIPUYMHEHA T€TEPOTCHHICTIO TEMapuHy Ta
HAsBHICTIO  IHINMX  TJIIKO3aMIHIJIIKaHiB.  Takuil ~ remapuH  Ha3WBAETHCS
He(paKI[IOHOBAHUM 1 BHUKOPHUCTOBYETHCS TPH JIKYBaHHI TOCTPOrO KOPOHAPHOTO
CUHIPOMY Ta PSy 1HIIUX 3aXBOPIOBaHb, MPOTE CIPUUYUHSIE CEPlO3H1 MOOIUHI ePeKTH
(Baytas & Linhardt, 2020). 3 HedpakIioHOBaHOTO TEMAPUHY IUIAXOM XIMIYHOI abo
(dhepMeHTaTUBHOI JenoJIiMepr3aIlii CTBOPIOIOTh HU3LKOMOJICKYJISIPHUN TeNapuH, sSIKAN
Hapa3i HalvacTime BUKOPUCTOBYETHCSA B MEIWIIMHI, OCKIIBKM Ma€ OUIbITy
010/TOCTYIHICTh Ta O€3MEeUHICTh MOPIBHSIHO 3 HE(DPAKIIIOHOBAHUM TEIIAPUHOM.

Jlst mokpartieHHst 010J0TIYHUX XapaKTePUCTUK TeMapuHiB MUITXOM XIMIYHOTO
CUHTE3y OyJIM CTBOPEH! YIbTPAHU3bKOMOJEKYISIPHI TENapUHM, TTPOTE 1151 TEXHOJIOT1s
BUSIBUJIACS €KOHOMIYHO HEBUT1THOTO JJISI IPOMHUCIIOBOTO BIIPOBAIYKCHHSI.

IcHyroua TtexHosoriss BUpPOOHMIITBA HEDPAKIIOHOBAHOTO TEMapUHy HE €
JOCKOHAJOK, OCKIIBKMA JUIsi OTPUMAaHHA O€3MEYHIMX TemapuHiB HeoOXiaHa
MOTaJTbIIIa BUCOKOBAPTICHA 00p0oOKa HEDPaKIIOHOBAHOTO TeMapuHy; TAKOXK BUHUKAE
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3aJIEKHICTh BUPOOHUITBA BiJ TMOCTaYaHHS TBAPUHHOI CUPOBHHH Ta PU3HKIB,
OB ’sI3aHKMX 3 BIUIMBOM 30BHIIIHIX (akTopiB Ha 1iei mpouec (Jin et al., 2021; Oduah
et al., 2016). Tomy 1iIKOM OOIPYHTOBAHHM € IOIIYK aJbTEPHATHBHUX TEXHOJOTIMH
JUTsl BUPOOHMIITBA FEMapUHy BUCOKOTO CTYIEHSI YHCTOTH, 30KpeMa 3 BUKOPUCTAHHAM
METO/(IB TeHETUYHOT 1HXKEeHepil 711 MoaudiKaIlli TpoKapiOTUYHUX Ta €yKaplOTHIHUX
kiituH. 30kpema, Baik et al. moBigomisie mpo MOXKIMBICTH CHHTE3y TelapuHy Ta
renapas cyiabdary 3a gomomororo kmiTuHHOI JiHIT CHO (sifiexmiTuH KuTaliChbKOTO
XOM’SiYKa), KIITHHA SKOi MoaudikoBaHI HUIIXoM TpaHcdekiii reHiB N-
neanetmwiasu/N-cynbporpanchepasu  moguHu  Ta  remapaHcyibdar - 3-O-
cyabhoTpancdepasu-1 muin, AKi BIAMNOBIaOTh 3a cuHTe3 remapuny (Baik et al.,
2012). Zhang et al. y cBoiii po0OOTI OmKMCaB MOXJIMBICTH OIOCHHTE3y TeHmapuHy 3
renapo3aHy 3 BUKOPUCTAHHAM (PEPMEHTIB T€HETUYHO MOAM(IKOBAHUX IPIKIIKIB
Pichia pastoris (Zhang et al., 2022).

TakuMm 4YMHOM, TemapuH € OI1OMOJIMEPOM, SKUM BUKOPUCTOBYETHCS IS
JIKyBaHHS Ta TNPOMUIAKTHKK PsSAy TMAaTOJOTIYHUX CTaHIB BHACTIOK CBOIX
AHTUKOATYJSHTHUX BiacTuBocTed. CydacHa TEXHOJOrIsS WOTro BHUPOOHHIITBA 3
BUKOPUCTAHHSM TBAapUHHOI CHPOBUHU Ma€ HENONIKM — HU3bKUN CTYMiHb YHUCTOTH
MPOJYKTY, TE€TEPOreHHICTh TeNnapuHy, BHCOKa BapTICTh BUpoOHHUITBa. HasBHI
HEJJOCKOHAJIOCTI 3YMOBJIIOIOTh HEOOXIJHICTh MONIYKY ajJbTEPHATUBHUX IUIAXIB
BUPOOHMIITBA IILOTO MPOIYKTY.

AJIbTEpHATUBOIO HASBHIA TEXHOJIOTIi MOXe OyTH BHUPOOHUIITBO TE€HapuHy 3
BUKOPUCTAHHAM TE€HETUYHO MOAM(PIKOBAHMX MIKpOOpraHi3MmiB ab0 eyKapiOTUYHUX
KJIIITUHHUX JIHIH.

3a pe3yabTaTaMH OTJISIAY JIITEpaTypHUX JKepelal MOKHA 3pOOHUTH BHUCHOBOK,
0 JaHWUH HampsM 3HAXOAWTHCA HA IMOYATKOBOMY €Tami PO3BHTKY, TOMY IS
JCTANBHOTO PO3KPUTTS IIOTO TMHTAHHS HEOOXiJHE TPOBEACHHS TIPYHTOBHHUX

HayKOBUX JIOCT1IKEHb.

216



Po3pobka ckiaxy kKOMOiHOBAHHX CYNIO3MTOPIIB 3 epipHOIO 0JTi€I0 XMeJTI0
l,Z[m;ra I.M., l€BcrokoBa B.1O., 'Hocaabcenka T.M.,

1 . 1 . . 2
Ka3zmipuyk B.B., "Minyxiu B.B., "Kommubka H.A.
Jlep>xaBHa yctaHoBa «IHCTHTYT MikpoOiosorii Ta imyHosorii iM. [.I. MeunukoBa
HamionansHoi akameMii MeIMYHUX HayK YKpaiHu», M. XapkiB, Ykpaina
2IHCTHTyT cinbebKkoro rocnogapersa Iomices HamionansHoT akaieMii arpapHuX HayK
VYkpainu, M. JKuromup, Ykpaina

aalab@ukr.net; isgpo_zt@ukr.net

Ha cporonmHi, He3BakalouuM Ha JOBOJII 3HAYHHMM apceHal MpenapariB i
JIKYBaHHS TIPOKTOJIOTIYHUX 3aXBOPIOBaHb HA BITYM3HSHOMY PUHKY, MOIIYK HOBUX
BUCOKOC()EKTUBHUX 3aC001B 3alIMINAEThC akTyalbHUM. lle moB'si3aHo 3 TuUM, 11O
OlbIIa YacTMHA NPEACTABICHUX JIKAPCHKUX 3acO0IB HE TMOBHICTIO BIAMOBIIAE
CydyaCHUM  TATOT€HETUYHUM  YSABJIEHHAM 1  miaxoaaMm  (apmMakorepamii
MPOKTOJIOTIYHUX 3aXBOPIOBaHb. 3 TMOMISAY Ha BUIIE3a3HAUYEHE NPH JIIKyBaHHI
MPOKTOJIOTIYHUX XBOPOO OJIHUM 3 TMEPCHEKTUBHUX HAMpPsMKIB € po3poOKa
JKApChKUX 3ac001B HA OCHOBI POCIIMHHOI CUPOBHUHHU Yy KOMOIHAIli 3 CUHTETUYHUMHU
pEYOBHMHAMH, 1110 MAa€ KOMIUIEKCHO BILUIUBATH Ha Mepedir XBOpoOu.

Merta po6oTH — po3poOUTH TPOTUMIKPOOHUM 3aCi0 HA OCHOBI XMEJIEMPOAYKTIB
y ¢dopmi Cynmo3uTopiiB Jyisl MiABUILECHHS €(EKTUBHOCTI JIKYBaHHS MPOKTOJIOTTUHUX
3aXBOPIOBaHb.

3 1ier0 MeTow B jaboparopii nmpotuMikpoOHux 3acobiB Y «IMI HAMH»
OyJ10 po3po0bJIeHO JiKapChKUil 3aci0 y hopmi CymO3UTOPIiB 3 €(hipHOIO OJIEK XMEITIO,
aKy Oyno oOpaHO cepea XMEJCNPOAYKTIB 3a HASBHICTIO IIMPOKOTO CHEKTPY
010JIOTIYHUX BJIACTUBOCTEH, 1 TUKIO(EHAKOM HATPIIO, SIKUM OOpaHO JUIsl OCUIICHHS
MpoTU3anaibHOi J1i edipHOi 011 XMeto, 110 00yMoBiIeHO cuHeprizmom Mix HII33 i
010JIOTIYHO AaKTUBHUMHU POCIMHHUMHU pedoBMHaAMH. EdipHy omi0 Xxmeno Oyio
OJICp’)KaHO METOJOM  JUCTWJIALIL 3 TpaHyd [IMIIOK XMEJIK CYMICHO 31
CIIBpOOITHUKAMM BiAlly OloxiMii XMenr0 Ta TMBa I[HCTUTYTY CUIBCBKOTO

rocnogapcta Ilomiccs HAAH Vkpainu Ta 3a JOMOMOror METOIY Ta30piAMHHOT
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KanuisipHoi Xpomartorpadii BH3HAYEHO i1 CKJIAJ, IO MICTUTh MEPEBAKHO YOTHPH
CIIOJIYKH, 30Kpema, Mipueny 55,6 %, kapiodinteny 5,6 %, rymyneny 10,1 % 1
dapuezeny 8,5 %. Pemra cnonyk - anbda-miHeH 1 Oera-miHeH, 2-
METUIPONiIi300yTipaT, 2-MeTinOyTII1300yTIipaT, CEIIHEHH Ta EMOKCHJ TYMYJEHY,
ckianana cymapHo 20,2 %.

3 MeTor BHOOPY KOHIIEHTpallli aKTUBHOI POCIMHHOI CHUPOBUHHU Yy CKIAJl
CyHO3UTOPIiB OyJIO IOCHIIKEHO MPOTUMIKPOOHY aKTHUBHICTH e(ipHOI OJii XMEIo
pPI3HOI  KOHLIEHTpalli BIJIHOCHO CTaHJApPTHUX IITaMiB MIKpPOOpPraHi3miB. 3a
pe3yibTaTaMu EKCHEPUMEHTY OOpaHO ONTHUMAJIbHY KOHIIEHTpaIilo eQipHOi oii
XMEJIO Ta JIOBEJIEHO i BUCOKY 1 MOMIPHY aHTUMIKPOOHY JIiI0 K O TPAMITIO3UTUBHUX
TakK 1 /10 FPaMHETaTUBHUX MIKPOOPTaH13MiB Ta BIICYTHICTh MPOTUTPUOKOBOT Mii 11100
ApiKmKonoaioHuX rpubiB poay Candida.

Po3pobiieno psia dapmManeBTUUHUX KOMITO3MINN 3 00OpaHOI0 KOHIIEHTPAIIEIO
edipHOi omii XxMeno y KoMOiHaIli 3 qukiIoGeHakoM HaTpio y GopMi CYIO3UTOPIiB 3
PI3HUMH JTOTTIOMDKHMMH PEYOBHHAMHM Ta TEXHOJIOTIIO iX BUTOTOBJICHHS. Ha mimcraBi
¢BBUYHNX, (PI3UKO-XIMIYHUX 1 (PapMaKO-TEeXHOJIOTIYHUX JIOCHIKEHb OO0paHo
ONTUMAJIBHUM CKJIJ] HOBOTO JIIKAPCHKOTO 3aco0y y (opMi CyMmo3UTOpPiiB HA OCHOBI
IIIOYMX PEYOBHH - e(DipHOI Ol XMeJto, IUKIO(EHaKy HaTpilo Ta JOMOMIKHUX
pEYOBHH — Maciia Kakao, emyinbratopy Ne 1 1 KOHCepBaHTIB — MeTWiINapadeHy 1
npomnianapadeny.

Bubip onTtumanbHOi KOHLEHTpauli edipHOi omi XMeno y KoOMOiHamii 3
nuKiIoheHakoM HaTpilo y CKIaal JIKapChbKOro 3acol0y y ¢opmi CyMo3UTOpiiB
MIITBEPIPKEHO 3a X ePEeKTOM Ha eKCYyJaTUBHY Ta MpoidepaTuBHy (pasu 3amajeHHs.

[IpoBeneni AOCHIKEHHST PO3POOKH KOMOIHOBAHHMX CYMO3UTOPIiB 3 €(ipHOIO
OJIIEF0 XMEJII0 JIOBEIW JOIJIBHICTh TMOJAJBIIOIO0 BUBYEHHS 11 aHTUMIKPOOHOI
AKTUBHOCTI WIOAO PO3IIUPEHOrO CHEKTPY MY3EHMHUX MIKpOOPraHi3MiB 1 KJITHIYHUX
130J151TIB, HAHOLIBIII PO3MOBCIOKEHUX 30YJHUKIB MPOKTOJIOTIYHUX 3aXBOPIOBaHb, Ta

X O10JIOTIYHUX BJIACTUBOCTEM.
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IpoTunyxJuHHUIA MOTeHiaa moJicaxapuaiB rpudiB poay Hericium
Houenko O. A., Kpacinbsko B. O.

HamionanbHuil yHiBEpCUTET XapuoBUX TexHOJOTiH, M. KuiB, Ykpaina

lenadotsenko5@gmail.com

Hericium — mo0Ope BimoMuii pija 0a3uaieBUX IPUOIB, IO HAJEKUTH J0 POAHHU
Hericiaceae ta Bxirouae icTiBHI Ta JIIKAPChKi TPUOM 3 M’SICUCTUMH XapaKTECPHUMH
O1IMMU KOJIIOYKaMHU, 10 3BUCAIOTH 13 MIIIHOT HEPO3TaTyKEHOI TPYJKU Ta POCTYTh Ha
BIIMUpaOUux a00 MEPTBUX JIEPEBaAX, 1 BBAXKAIOTHCH (PYHKI[IOHAIIBHUMH MPOTYKTaMU
XapuyBaHHS 3 BUCOKOIO TIOKMBHOIO ITIHHICTIO Ta € YyJOBHUM JDKEPETIOM IS HOBUX
TEepareBTUYHUX CHOJYK [1].

Tako>x BiJ1oMO, III0 TUIOJOBE T110, MIIEITIN 1 KyJIBTypaJibHA PiJIMHA TAKUX TPUOIB €
OCHOBHUMHM JDKEpEIaMy TpUOHMX TMoJicaxapuaiB. TUM dYacoMm mojicaxapuad 3
IUIOZOBOTO TiJla HA PI3HUX CTaIIsIX JO3pIBaHHS JIEMOHCTPYIOTH BIIMIHHOCTI Y
XIMIYHOMY CKJIaJil Ta 3JaTHOCTI 710 akTuBalli Makpodaris. [1lo cTocyeThes Mitenito, Ha
IHTEHCUBHICTh HAKOMHMYEHHS IOJIICaXapy/IiB BIUMBAE Oarato (pakTopiB, BKIIOYAIOUU
CKJIaJ] CepeIOBHINA, TeMIepaTypy, pH Ta TpuBaiicTh KyJIbTUBYBaHHS [2].

I'puon Hericium coralloides 3a ymMoB pocTy Ha cepeloBHINI, IO BKJIFOYAE
MaJbTO3y, COEBUH TMENTOH Ta APKIDKOBUN €KCTPAKT, 3AaTHI npoaykyBatu ao 0,13
r/n ek3onomicaxapuniB (EIIC). Opepxanuit xommuiexkc EIIC BusBmsB 3Ha4uHY
TOKCUYHICTh WIIOJO JIHII PaKOBUX KIITHH KaBKa3bKOi aJ€HOKAPUUMHOMH IUIYHKY
moauan (AGS) MOpiBHSHO 3 JIHISAMU KIITHH aJCHOKapIIMHOMA IUIYHKY JIFOJAWHU
(MKN-45). Yepes 24 rogunu micist 00pooku 1 mr/mi EINC KHUTTE3AaTHICTH KITITUH
AGS ta MKN-45 mocsrana 50,01 ta 57,27% BignosigHo. Iurorokcuunicts EIIC
III0JI0 PAKOBUX KIITHH Maibke IMojaBoijacs micias 48 roawH mociikeHHS. Tak,
xutre3aatHicTh KMTHH AGS 1 MKN-45 npu 1 mr/mn EIIC 3amxyBanacs g0 20 1
30% BiamosiaHO [3].

[Tpr BHKOpHCTaHHI KyJIbTHBOBAHOIO Milemito H. erinaceus, mo miggaBaim
MaHIMyJISIISAM €KCTparyBaHHs €TaHOJIOM 13 TMOCIHIJIOBHUM MPOIYCKaHHIM 4epes

yInbTpadiabTpalliiHl KapTPHUIXKi, €II0I0BaHHA Ta cywiHHA, Oyno oxepxkano EIIC i3
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MPOTUITYXJIMHHOIO aKTUBHICTIO. Pe3ymbTatéi mMOmAmbIIUX JOCTITKEHb BIUIMBY

rpubHux EIIC na wmexanidsmMu aHTu-CAG (XpOHIYHOrO aTpoidHOrO TaCTPHUTY)

MoKa3ajau, IO JOCHIKYBaHI ToOJIicaXapuayd IMepelKopKaloTh  mpodideparrii

KIITUHHUX JIiHIA, 1HAYKYIOYH 3YIOUHKY KIITUHHOTO ULUWKIy. I[Hribyroua moza

nocaxapuny ckianana Bix 0,5 mo 4 mr/mi. OpHak TouHui MexaHizM aHTH-CAG

HeBiomuil. CrnioctepexkyBaHa aHTU-CAG aKTHBHICTb MOXXe OyTH 3yMOBJIEHA SIK

3YIUHKOIO KJIITHHHOTO ITUKITY, TaK 1 arornto3om [4].

Orxe, Bulle HaBeAeHa 1H(opMalis 13 MpoaHaNi30BaHUX JOCTYITHHX
JTITepaTypHUX JPKEpesl 3acBiguye MEpPCIEeKTUBHICTh MPOMMCIOBOTO 3aCTOCYBAHHS
rpu6iB Hericium. BukopucTtanHsi Takux OlOJOTIYHUX areHTIB Ja€ 3MOTY OJepXKaTh
(GyHKIIOHATBHI TEpaneBTUYHI CIOJIYKH, 30KpeMa TMoJjicaxapujiyd, 10 BOJIOIIIOTH
BHCOKOIO MPOTUITYXJIMHHOIO aKTUBHICTIO.
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HanoO0iorexHoJsioriuni ¢popMu ajaKaJoigiB IPU CTBOPEHHI
NPOTUNYXJIMHHHUX Npenaparis

Hypixin LA.

Kadenpa 6ioTexnoorii, 610¢13uKH Ta aHATITHIHOT X1Mii
HTY «XIIl», M. XapkiB, Ykpaina

durihinivan@gmail.com

Ankanoinun (ALK) — rpyna BTOpUHHUX METa0OJITIB POCIHH, SKUM BJIaCTHBA
BUpaXkeHa (PapMaKoJIOTiuHa Jis. IX BJIaCTUBOCTI BUKIMKAIOTH iHTEPEC JI0 HUX 3 OOKY
010TEXHOJIOTIB 1 (papMaKOJIOTiB, sIKI CTBOPIOIOTH JIKAPCHKI MPENapaTu pi3HOMAaHITHOI
HaIpaBJIEHOCTI, B IKMX BUKOpPUCTOBYIOThCS ALK. Psg ALK Bomoaie mmpoxoro
NPOTUNYXJIMHHOK ~ aKTHUBHICTIO  JUIsl  JIIKyBaHHS ~ 0araTbOX  OHKOJIOTTYHHMX
3axBOpIOBaHb. JI1s 3HMKEeHHsS moO1yHOo1 11 ALK, miJiBUIIIEHHS MPOJIOHTOBAHOCTI X
Jii B Oprasi3Mi 1 MiJIBUIIEHHS 010JI0CTYITHOCTH, BpaxoByr4M ix BiactuBocTi, ALK
BBOJISTH 10 ckiany jginocoM (Ls) mist ctBopenHs edextuBHoi Drug Delivery System
(DDS).

Kamnrorenun (CPT) Buainennii 3 nepeBunu Camptotheca acuminata B 60-x
pokax XX cropivus, ji€ gk cneuudiunuid iHrioitop pepmenra JJHK-Tonoizomepasu
I, xoBanentHo 3'emnyerbest 3 Tomoizomepazoo [ 1 JIHK yrBoprorounm TpiiiHuit
koMmruiekc. lle 3amo6Girae miryBanto JIHK 1 siBisie co00t0 mpUUMHY TMOIIKOKEHHS
JHK, ske npu3BOAMTH 10 amnonTo3y MNYXJIUMHHOI KIITHHH. BpaxoByrouu BHCOKY
tokcuuHicTh CPT 1 #ioro TiApodiabHICTE — MPOBEACHI JAOCIIKCHHSI, HAMPaBIICHI Ha
ctBopeHHs Ls ¢popm nekinbkox moxigHux CPT: ipunorekana (IRT) 1 Tonorekana, ski
JOIMYIIEH] 10 BUKOPUCTAHHS Y KITHIYHINA MTPaKTHUIIL.

[Tonanbire BuBueHHs Ls Gpopm namo Hazito Ha 3HMKEHHS TokcnuHOocTi CPT 3a
paxyHok BkJItoueHHs1 pedoBuHU B Ls. IRT — nanmiBcunTernunuii noxigauit CPT. IRT
MeTaboi3yeTbes kKapOokcuiectepazor g0 crnoidykn SN-38. IRT 1 Horo akTtuBHUM
metabomit SN-38 mopymye cunres JHK y kmiTMHax mOyxJIMHU, BHSABISIOUU

aHTUOJACTOMHY JII10 1 B TUX BHUIIAJIKaX, KOJIM IMOIEPEIHs Teparnusi aHTUMEeTa0oiTaMu
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BusiBuiiach HeedexktuBHoro. IRT 1 #oro akrtuBHuii Metabomit SN-38 3marHi
omokyBatu ametrwixodiinectepasy. IRT sBisse co00r0 TETEPOIUKIIIUHY CTPYKTYPY 3
M.M. 586,67, BIH TOMIPHO PO3YMHHUIN Y METaHOJI1, MaJIO PO3YMHHUHN B 96 % criupTi u
xJ10podopMi, TOMIPHO PO3UMHHUH Y Bo1 IpH HarpiBaHHi 10 70 °C.

Crpykrypa monekynu IRT, sika mae B ckiaai TpeTUHHI aMiHOTPYITH, TO3BOJISE
BUKOPUCTOBYBaTH Moro [isi oTrpuManHa Ls (opm He TUIBKM «KIACHYHUMM»
METOJIaMH, 3aCHOBAaHMUMH Ha TiapaTaiii OyhepHUM pO3YMHOM TOHKOI IUTIBKH, aje i
METO/JIaMH, 3aCHOBAaHMMHU Ha CTBOPEHHI XIMIYHOTO TpajJi€HTa 10HIB Ha TMOBEPXHI
MeMOpaHHu.

Hamu po3risinyTi ocHOBHI MeTtoau oTpumanHs Ls dpopmu IRT. Jlng orpumanus
Ls xommoswuiiit, siki Mmictate IRT posrmsaemo sieunuit dhocharuamnxomnin (PC),
dbocharuamncepun, mainanemitoin-PC, gicteapoin-PC, xonecrepun (Chol) ta iHmmi.
byna po3po6niena texnosorist orpuManss Ls ¢popmu IRT 3 BUKOpucTaHHSIM MeTOoAa
XIMIYHOTO Tpaji€eHTa 10HIB Ha MoBepxHI mMeMOpanu Ls. Po3pobiieno 1 BamijoBaHO
MeToa BU3HaueHHs cTymiHl iHkancymsuii IRT rigpoxmopuna B Ls. Otpumana Ls
dopwma IRT [5,6].

Ho cxnagy Ls BBogmnmu EPC u Chol y cmiBBimHomensi 4:1. B skocti
KpIOMPOTEKTOpa BUKOPUCTaHA Tperano3a. [jis BHYTpIIHKOTO Oydepa BUKOPUCTAH
po3unH JUMOHHOI kuciotu (pH-1,8); B axocTi 30BHIMIHBOTO Oydepa po3unH HATpis
dhochopHOKHCITOr0 OJIHO3aMelIeHoro MoHoriapar. 3aBaHtaxkeHHs IRT mpooawm
npu pH 5,2-5,5. B orpumanomy npenapati inkancyssuig IRT cranoBuiia He MeHIe
80-90%.

BuBueni ocHoBHI mapametpu jiodimizauii Ls mpoaykra, BKIOUYarouu BHOIp
KploNpoTeKkTopa — Tperano3u. 3ampornoHoBaHa DDS wna ochoBi Ls-IRT, migBuinye
npotunyxJinHHy eextuBHicTh. Chorogui Ls—IRT — «Onivyde» BHKOpHUCTOBYIOTH Y
KJIHIL 710 JIIKyBaHHS 3JI0OSKICHUX HOBOYTBOPEHb, BKJIIOYAIOUM: PaK MKOBYHHMX
IUIAXIB, MyXJIUH TOJOBHOTO MO3KY MAJOKJIITUHHOTO paKy JIereHb 1 IHIHX (popm

ITyXJIAH.
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BbiorpancdopMmanis cesleHiTY y HAHOYACTHMHKH i 4ac ix
BHYTPIIIHbOKJITHHHOIO 0i0OCMHTE3y 3 BUKOPUCTAHHAM JPiXKIKIiB

Kounodko O.B., Ckpoubka O.1.

Kadenpa 6ioTexnoorii i MikpoOiosorii HarioHaasHOTO YHIBEPCUTETY XapuyOBUX TEXHOJIOTIH,
M. KuiB, Ykpaina

Zholobkoov@gmail.com

CeleH € TOKCHYHUM Ta OFHOYACHO BAXJIMBUM €JEMEHTOM B OpraHi3mi
JOJIMHU, Ae(PIIUT SKOr0 MPU3BOIUTH IO PI3HUX 3aXBOPIOBaHb OPraHi3My: CIIPUYHHSIE
M’S130BY CJIa0KICTh, TUCYHKIIIIO ceplieBoro m's3a, xeopobu Kemana 1 Kammna-bexa.
biorenni HanodactuHku ceneHy (SeNPS) BoJonif0oTh MEHIIOI TOKCHYHICTIO, TOMY
BUKOPUCTAHHS Xap4yoBUX J00ABOK Ha OCHOBI JPIKKOBUX KIITHH, IO MICTITh
SeNPs € anprepHaTUBHUM BapiaHTOM [T BIIHOBJICHHS Ie(IUTY CEJICHY B OpraHi3Mi
JOVHH.

Jns pocmimxeHHsT mporecy OioTpaHcdopmarllii CeleHITy y HaHOYaCTHUHKHU
ceyleny Jpikmki Saccharomyces cerevisiae M437 BupomyBayin nipu 30 °C ta 200
00/xB ynpomoBxk 24 roxa. Ilicns 4Yoro BHOCWIM CEJCHIT HATPIIO JO KIHIIEBOI
KOHIIeHTpaIii 2,5 MM Ta cnioctepiranu 3a KiIiTHHAMU mpoosxk 7 ai6. [lapametpu
6ioTpanchopmariii Oyau TAKMMHU K CAMUMHU, SIK 1 ITi]1 Yac KyJIbTUBYBaHHS KIIITHH.

Uepe3 24 rton micisi BHECEHHS CEJCHITY HATPIl0 MM CIOCTEPIralid 3MiHY
KOJLOPY KIITHH JPLKIKIB 3 O1J10r0 Ha YEPBOHO-POXKEBUM, IO CBITYUTH MPO
dbopmyBaras SeNPs. B momanbmiomy 3a0apBieHHST HE 3MIHIOETBCS, OTXKE OlLIbIIa
JacTHHA CEJICHITY HATPII0 BITHOBIIOETHCS 3a mepini 24 rox. OTpuMani pe3ysbTaTu
KOPEJIOIOTh 3 MOKa3HUKaMU O10B1IHOBJICHHS CEJICHITY, AK1 uepe3 24 miciisi BHECEHHS
ceneHiTy ctanoBuiu 75,97 %, a uepes 168 roxg — 77,59 %.

biocuHTe3 HAaHOYACTHHOK CEJIGHy TNpM BHUKOpHCTaHHI  Saccharomyces
cerevisiae M437 BinOyBaBcs BHYTPIITHBOKIITHHHO, TAKMM YWHOM B TIOAAJIBIIOMY

MOHa Oyzie OTpUMYBaTH APDKIDKI 30arauyeHi HAHOYACTUHKAMU CEJICHY.
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BioTexHoJ0risi cMeTaHH 3 J0JJAaBAHHAM HOJI0BAHOT0 OJIKY

3naxyp A.O.
Kadenpa Giorexnomnorii, 6ioizuku Ta aHamiTHIHOT XiMii HallioHAIBHOTO TEXHIYHOTO
YHIBEPCHUTETY «XapKiBCbKUN MOJITEXHIYHUH IHCTUTYT», M. XapKiB, YKpaiHa

anastasiaznahurl8@gmail.com

Jlo HaiOUIbII MOMYJSIPHUX B YKpaiHi MOJOYHHX BHCOKOXMPHUX MPOIYKTIB
BIIHOCATh CMeTaHy. MO’KHa BiI3HAYUTH BHUCOKI XapyoBl SKOCTI CMETaHH Ccepe
IHIIMX KUCIOMOJIOYHUX NpoAyKTiB. [Ipouec pepmenTarii Mmoaugikye OLIKA CMETaHH,
poOnsium  iX OUIbII PO3YMHHUMHU 1 JOCTYIIHUMM IS TpaBHUX (DEPMEHTIB.
JlocnmipkeHHsT POJAEMOHCTPYBAIM, IO CMETaHa 3aCBOIOETHCS 3HAYHO IIBHJIIIE Ta
JIETIIe, HK BEPIIKH 3 aHAJOTIYHOKO KUPHICTIO. Y CMETaHl MICTATHCS BCl BITaMiHH,
o # B Mosoll. [TpuuomMy, BMICT KUpOPO3UYMHHUX BiTaMiHIiB A Ta E 3HauHO BUIIMIA
(mo 3-5 pasiB), 3aBISKU CUHTE3Y, SIKUM 3M1MCHIOIOTH JESKI MOJOYHOKHUCI OakTepii.
J10J1TaTKOBO CHHTE3YIOThCS BITaMiHU Ipynu B, 1110 poOUTh cMeTaHy 1€ OUTbII LIHHUM
mxepenoM 1ux HyTpienTis [[lymera H. M., Maeuko JI. A., 2012].

[IpoanamnizyBaBIIM pallioH CEPEIHbOCTATUCTUYHOTO YKpPAiHIIS, 1 CIUPAIOYUCH
Ha craructudHi gaHi MO3, MoxxHa 3p0oOWTH BHCHOBOK, IO B HAIlii KpaiHi iCHYE
npo0JsemMa 13 HeJOCTauel0 CHOXKMBaHHS Woay. Jis BUpIIEHHS JaHOI MpoOJIeMu, K
YAOCKOHaJIEHHs, OyJ10 3alIpOnOHOBAaHO 30arauyeHHsl CMeTaHu HoaoBaHUM OikoM. [1in
yac BUPOOHUIITBA JIO CKJIAJly BEPIIKOBOI CyMIIlli BHOCSATh Ho/AKa3eiH, 3a0e3neuyroun
orpuManHg ony B cMmeTtani 0,02 %. Croci6 BUpoOHMIITBA CMETaHH, 110 30aradyeHa
HomoBaHNM OUTIKOM, Tiependayae eTanmu KJIACMYHOTO CIoco0y BUPOOHUIITBA, 1
BIJIPI3HIETHCS THM, IO TEpPEe] 3aKBallyBaHHSM B CyMIIl BHOCSTH HOJKa3eiH IS
orpuManHs Bwmicty Hoay 0,1-10 mr/kr [Binspceka B.B., 2021]. 3a paxyHOK LIbOTO
OTPUMYIOTH TOTOBHUH MPOJIYKT 3 MPOQPUIAKTUYHUMHU BIACTUBOCTAMH IIOJ0 XBOPOO
HACEJICHHS, SIK1 MOB's3aH1 3 HEIOCTATHICTIO WOy B PAIlOH] XapuyBaHHS.

OTxe, 3aBASIKM JJAaHOMY YJIOCKOHAJICHHIO MOKHaA pealli3yBaTh BUPOOHUIITBO
MPOYKTY MAcOBOTO CIIOKHBAHHS, 110 MOXE IMO3UTHBHO BIUIMBATH Ha IOJOJIAHHS

npoOsieMu epinuTy Hoay cepesl HaceJeHHs HAaIllol JIepKaBH.
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Hinxix no 3HmkenHs koHueHTpauii IMCO npu kpiokoHCcepBYBaHHI
reMoONnoeTHYHMX MPOreHITOPHUX KJIITHH KOPAOBOI KPOBi JTHOIMHH
3yoos I1.M., 3yooBa O.JI.

[HcTHTYT TTpOOIeM Kpiobiosorii 1 kpiomenunuan HAH Ykpainu, M. XapkiB, Ykpaina

pmzubov@gmail.com

3HaUymuWM  TPOPHBOM Yy  Taly3l  TpaHCIUIAHTAIll  TeMOTOCTHUYHUX
nporeritopaux kKmiTuH (I'TIK) cTamo BiAKpUTTS HOBOTO iX JKepena — KOPAOBOI KPOBi
moaunu (KK). Benuka yBara 3 60Ky BUEHHX Ta JIIKapiB 10 BUKOPUCTAHHS KIITUHHUX
npenapariB KK npusBena 10 HeoOX1IHOCTI CTBOpeHHA KploOaHkiB. HailykuBaHimmm
migxoqom a0 KpiokoHcepByBaHHA [TIK KK € BHkOpHCTaHHS NpOHUKAKOYOro
kpionporekTopa JJMCO y kiHneBux koHueHtpaiisiax 7,5-10%. [Ipore Taka KiIbKIiCTb
JIMCO npu3BoauTh A0 PO3BUTKY HeEOaKaHMX SBUIL SK Y KIITHHAX, IO
3aMOpPOXKYIOThCS, TaKk 1 B oOpra”iami penumieHTa. Ile oOymMoBIt0€ HEOOXIJIHICTh
BUJIAJICHHSI KPIOMPOTEKTOpa IMICIs PO3MOPOXKYBAHHS, IO MPU3BOAUTH IO BTpATU
YaCTUHHU KIITHH y Tporeci BiAMHBaHHSA. TOMy BaXJIMBHM HampsMOM HayKOBHUX
JTOCHIDKEHb € TMOWIYK TIAXOMAIB, SKI JaJyTh 3MOTYy MaKCUMaJbHO 3MEHIIUTH
koHuentpaiio JIMCO 6e3 moripuieHHs sKiCHUX Xapaktepuctuk mnpenapary KK. B
HalllUX JOCHIKEHHSAX OyJio TMOKa3aHo, 1110 BUKOPUCTAHHS AHTUOKCHUAHTIB
3abe3mneuye 3HUWKEHHs KiabkocTi ADK B kimiTUHAX Ta, SIK HACTIJOK, MiABUILECHHS
30€peKEHOCTI Ta IKUTTE3MATHOCTI KIITHUH TICIAS pO3MOpoxKyBaHHA. [licis
kpiokoHcepByBaHHA [ TIK KK B kpionpoTekTopHOMY pO34MHI, IO MICTUB TUIbKU 5%
JIIMCO, 36epexenicty ckinanana 74,1£3,2%, a sxutrrezpatHicth — 63,8%+1,7%.
BHeceHHsT B KpiO3axHCHE CEpElOBHUIIE BOJOPO3YMHHOIO aHajiory Bitaminy E -
Tposiokcy B koHIeHTpallii 50-70 MkM miaBuiyBano 30epexeHictb 10 85,3+2,5% Ta
KUTTE3NATHICTD 110 72,2+1,5%. [Ipu mpomy kpiokorcepyBanus ['TIK KK y po3unni
3 7,5% JAMCO 3abe3neuyBasio 30epexkeHicTh Ha piBHI 81%, a xurre3natnicts 70%.
TakuM dYMHOM, HOJaBaHHS TPOJIOKCY J0O3BOJISIE OTPUMATH TaKy X KiJIBKICTh
KUBUX (YHKIIOHAJIBHO AKTUBHUX KIITHH, SK 1 3aMOPOXYBaHHA 3a
3arajJbHOMPUNHHITAMHI TPOTOKOJIAMH, aJie P I[bOMY 3HU3UTH TOKCUYHHHN e(PeKT

JAMCO 3a paxyHOK HOro MEHIIIO1 KOHIIEHTpAIlii.
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BB ymM0B KyJIbTHBYBaHHA Ha OiocuHTe3 L-apridviny mramamMu-
npoayuentamu Brevibacterium Flavum ta Corynebacterium crenatum

IoparimoBa H. /1., Macadairina H.1IO., bau3aiok O.M.

Kadenpa 6ioTexnoorii, 6io¢izuku Ta anamituaHoi ximii HTY «XTI1I», M. XapkiB, Ykpaina

nuribragimova77@gmail.com

Apridin  (2-amiHO-5-TyaHITUHO-BajepiaHOBAa  KHUCJIOTa)  HAJIEXKUTh [0
aMIHOKHUCJIOT, HE3aMIHHMX JJI1 MOJIOAMX, 3pOCTarouux TBapwH 1 aiTed. Kpim cyto
CTPYKTYpHOI (PyHKI[Ii KOMITIOHEHTa OLJIKiB, BIH TaKOXX Oepe y4acTh y LIUKJI1 CEYOBUHH 1
€ JUKEPEJIOM Ba)XJIMBOTO Ta30MOAIOHOrO (hi310J0TIYHOTO PEryasiTopa y CCaBLIB -
OKCHUJly a30Ty. ApriHiH IIMPOKO BUKOPUCTOBYIOTh y MEIUYHIM MPOMHUCIOBOCTI JJIst
BUTOTOBJICHHSI PI3HUX TECT-HAOOPIB, IO IMOKa3ylOTh CTaH OILIKOBOIrO OOMIHY B
Oprasi3Mi, IMyHOCTUMYJISITOPIB, KPOBO3aMIHHUKIB Ta IMpenapariB [js JIKyBaHHS
renatuTy. BiH 3HaXoAWTh TakKOX 3aCTOCYBAHHS Yy XapyoBId IPOMHCIOBOCTI,
CUIBCHKOMY TOCITOJIApCTBI Ta B Tay31 TOHKOI XIMIYHO1 TEXHOJIOT 1.

[cHy!OTH METOIM OTPUMAHHS apriHiHY IUIIXOM €KCTPakKUli Ta TiIposiizy OUIKIB
13 POCIIMHHO1, TBAPUHHOI a00 MIKpOOHO1T crpoBUHU. OMHAK HAUOLIBIT €PEKTUBHUM 1
peHTabelbHUM €  Cchnoci0  BUPOOHUUTBA  apriHiHY, 10 TIPYHTYEThCA Ha
MIKpOO10JIOTIYHOMY CcHUHTEe3l. BIH J03BoJis€ OTpUMATH NPOAYKT y O10JOTTYHO
aktuBHI  L-popmi. Jlns  BuUpoOHMIITBA apriHiHy y  CBITOBIM  MpakTHIl
BUKOPHUCTOBYIOTh PErylaTopHi MyTaHTu Bacillus subtilis, Brevibacterium flavum,
Corynebacterium glutamicum, Serratia marcescens, Escherichia coli Ta pan iHIIUX
npoayneHTiB. OJHUMHU 3 HANTMEPCIIEKTUBHININX BBAKAIOTHCS ayKCOTPO(PHI MyTaHTH
Ipymny NIyTaMaT-MpoaAyKyIOUHX OakTepii, pe3uCTEHTHI 10 aHAJIOTIB apriHiHYy.

[IpoBeneHa MONIYKOBO-IOCHTIAHUIIBKA po0OOTa  MPUCBIYEHA  BHUBUYEHHIO
¢i13ion0riyHUX Ta OIOXIMIYHUX OCOOIMBOCTEH apriHIH-MPOAYKYIOUUX MYTaHTIB
Brevibacterium flavum ta Corynebacterium crenatum 3 PI3HUMHU TEHOTUIIAMHU Ta
MONIYKY NUIAXIB 1HTeHCUIKalii mpouecy OIOCHHTE3y Ii€l aMIHOKHUCIIOTH.
BcranoBneno  (izionoriuai  Ta  OlOXIMiIYHI  OCOOJMBOCTI  MPOJIIH-3JICKHUX
aQHAJIOTOPE3UCTEHTHUX IUTaMiB Br.flavum, npoayueHTiB apridiny. I[lopiBHIHHS

G13107I0TIYHUX ~ XapaKTEPUCTUK  IITaMIB-MPOAYLIEHTIB  apriHiHy,  BUBYEHHS
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PEryaIOBaHHS JESKUX KIIOUOBUX (EpMEHTIB OIOCHHTE3y apriHiHy, IO0CIIKEHHS
BIUTMBY YMOB KYJIBTHBYBaHHS Ha PO3BUTOK KYJIBTYpH Ta OIOCHHTE3 apriHiHy
JIO3BOJIUJIO BHUSBUTH TPUHIIMIIOBI OCOOJMBOCTI PEryfsiii OlOCHHTE3y apriHiHy.
BuBueHHs BIUIMBY MpOJIiIHY Ha CHHTE3 Ta AaKTUBHICTh DIIyTaMaTAeriIpOoreHasH.
MOKa3aJio, M0 HAKOMHMYCHHS TOMEPEIHUKIB apriHiHy BUKIMKAHO HEIO0CTATHHOIO
aKTUBHICTIO OpHITUHKapOamoinTpaHcdepasu. BHBUEHHS BIUIMBY TICTUJIMHY Ha
CHUHTE3 Ta aKTUBHICThH LIbOTO (PEPMEHTY J03BOJISIE PEKOMEHIYBaTH CTBOPEHHS IITAMY
3 MOABIWHOIO ayKCOTPOPHICTIO (TIPOIIHY Ta TICTUAWHY) IS TOAIBIIIOTO 301IbIICHHS
piBHS OlOCHHTE3y apriHiHy. BHUBUEHHS BIUIMBY CKJIaly *XUBUJIBHOTO CEPEIOBHUIIA
(mxepen N, K, Ca, P, BiTaMiHi1B, aMiHOKHCJIOT, OPTaHIYHUX KHUCJIOT) Ta HU3KH (D13UKO-
ximiyHux (axtopis (7, pH, aepauis) Ha 3pocTaHHS KyJIbTyp Ta OlOCMHTE3 HHUMH
apriHiHy JI03BOJISIE€ 3apPOINOHYBATH YIOCKOHAJICHHS MPOIeCy Ol0OCHHTE3y apriHiHy,
o nepeadadae 10aTKOBE BHECEHHS 10 (hepMeHTepa B XOJIi KyIbTUBYBAHHS JHKEpel
BYIIIELIO Ta a30Ty, pOCTOBUX (hAaKTOPIB, IO Bele A0 30LIbIICHHS BUXOAY ApTiHIHY,
3HIDKCHHSI HAKOTIMYEHHSI MOOIYHUX aMIHOKHMCIIOT Ta MiABUIICHHS CTYIEHS KOHBEPCIi
BYINIEBOAIB y LUJIBOBHA MPOAYKT. 3alpONOHOBAHO WITaMH, SKi 3a0e3MedyloTh
MaKCHUMaJIbHUI BUX1J apriHIHY B yMOBaX IHTEHCUBHOTo MacoOMiHy. [lokazano, 1o 3a
MmigI0paHuX ONTUMAIBHUX YMOB KYyJbTHBYBaHHsS B JabopaTopHuX (epmeHTepax
mTaMy-npoaylieHTa aprininy Br.flavum 194 moxiivBe 30UIbIICHHS BMICTY apriHiHY B
KyJAbTypaibHii pinuHi 3 8 10 32,2 1/ Ta CTyneHs KOHBEPCIi BYIVIEBOIB y KIHLEBHMA
mpoaykt 3 5 1o 19 8%, a Bukopucranus mramy Corynebacterium crenatum CDNN
403 nmae B pe3ysbrari BApOOHUUOTO 610CcMHTE3Y 53,2 1/71 aMIHOKUCIIOTH.

OTxe, ONTUMI30BaHI KOHIIEHTpAIlll Ta peXuM Tojaadi B GepMeHTep Kepen
BYIJICHIO Ta a30Ty, POCTOBUX (DaKTOPIB, BMICT y CEpPEIOBUINl IHIIUX TMOKUBHUX
pedyoBuH (BiTamiHiB, JKepen Qocdopy, Kaliro, Kajbllilo Ta 1H.), ONTUMAJIbHI MJIs
MaKCHUMAJIbHOTO HAKOMMYEHHSI AapriHiHy 3HAYEHHS TeMIIepaTypH, KHUCIOTHOCTI
CEpeNOBUINA, JIO3BOJIIE CTBEPIKYBaTH, IO pIBEHb HAKONWYEHHS AapriHiHY
HaOMMXKAETBCA  JI0O CBITOBUX CTaHJApTIB, 110 JAa€ MOXJIUBICTh BBaXKaTu
3allpONIOHOBAaHY  yAOCKOHAJIEHY  TEXHOJIOTII0  KOHKYPEHTOCIPOMOXKHOKO 3

TEXHOJIOT1SIMH 3apyO01KHUX BUPOOHUIITB.
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BcraHoB/IeHHSI BIVIMBY €H/IOT€HHMX I eK30reHHHUX aKkTopiB
Ha e(peKTUBHICTH MiKpOILIENJIEHHS MOMiI0pa B KyJbTYPpi N Vitro

IBuenko T.B., MipomHivenko T.M., bamran H.O., Kpyrsko P.B.
JlaGopaTopisi FeHETUKH, TEHETUYHUX pecypciB 1 610TexHOJIOT1T [HCTUTYTY OBOUYIBHMIITBA 1
6amrannunrea HAAH, cen. Cenekuiiine XapkiBcbkoi 0011., Ykpaina

tanivchenko@ukr.net

B Vkpaini BUpOOHUIITBO TIOMIOpa y 3aKPUTOMY IPYHTI CTHUKAEThCS 3i
3HAYHUMH BTpaTaMd BpOKAMHOCTI Yepe3 BIUIMB HETaTUBHUX aOlOTMYHHUX Ta
OloTMYHMX (AKTOPIB HABKOJMIIHBOTO CEpeloBHINA. B gaHuWi dYac MIBUIKUM
QIbTEPHATUBHUM 1HCTPYMEHTOM MIABUIICHHS TPOJYKTUBHOCTI, CTIMKOCTI J0O
I'PYHTOBOI Ta HAciHHEBOI 1H(EKIIi Ta a0lOTUYHHUX CTPECIB, TaKUX SK 3aCOJICHHS,
HU3bKI Ta BUCOKI TEMIIEpaTypu TOULIO, € LIETUIEHHS. 3a JAaHOI TEXHOJIOTI y SKOCTI
MIA0IeN BUKOPUCTOBYIOTh HACIHHS JTUKOPOCIHX BHUAIB a00 CTBOPEHUX Ha iX OCHOBI
MDKBHJIOBUX TiOpuaiB. IlepeBara WIEIUIEHHX POCIMH TMOJSTa€e B  OJEpKaHHI
MPUIIENIO 3aBISKM IMIAMEm HEOOXITHOI CTIMKOCTI Ta PO3BUTKY IPOTATOM
BEreTalliHOTO NEePioy MOTYKHIIIOI KOPEHEBOT CUCTEMH.

Uepes  migBUIEHYy  KOHKYPEHIFO  HAa  PUHKY IO  TPOBIAHI
MYJIbTHHAI[IOHAJIbHI CEJIEKIIMHI KOMMaHii aKTUBHO BHUKOPUCTOBYIOTH Ha €Tami iX
CTBOPEHHSI CydacHl JIaDOpaTopHi METOAM, B TOMY YHCIl  TEXHOJOTIIO
MIKPOIIEIUICHHSI, sika 30epirae Taki OCHOBHI IE€peBard PO3MHOMKEHHS POCIUH B
KyJIBTYpi IN VItr0 — mBuaKe BUPOOHHUIITBO BUCOKOSKICHOTO, OJHOPIIHOTO 3a BCiMa
napamMeTpamM# IMocaakoBoro Marepiamy. OkpiM TepeBar TPagUIlIHHOTO IICTUICHHS,
TEXHOJIOT1sI MIKPOIIETUICHHSI € KOPUCHOIO ISl PaHHBOTO CKPUHIHTY CYMICHOCTI
PI3HMX TpPAHCIUIAHTATIB IMOMIJOpPA, OCKUIBKM B KYJbTYpl 130JIbOBAaHUX KIITHH 1
TKaHWUH 1CHY€ TEXHIYHA MOJIMBICTh JUIsI PETYJIIOBAHHS B PI3HUX 3a CKIAI0M
MOKMBHUX CEPEOBHUINAX CTPECOBUX peakiliid, 1o 3abe3nedye MOMXIHUBICTH IS
ieHTrdIKAaIlll HAa paHHIX eTanax CyMICHUX T€HOTHIIIB Ta MiA01p ePeKTUBHUX MIIIeT.

OTxe, y3aragbHUBIIM CY4YaCHM CTaH OBOYIBHHUIITBA, MOXKHA 3pOOUTH

BUCHOBOK, IO JJIs MiJBUINCHHS KOHKYPEHTO3/IaTHOCTI TE€HOTHIIB BITUU3HSIHOI
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CEJIEKIII] aKTyaJdbHOIO € PO3poOKa OCHOB MPUCKOPEHOI CeNeKIii B J1abopaTOpHHUX
YMOBax BITUM3HSHHUX MIALIEH MOMiZOpa 3a HOBOI TEXHOJIOTIl MIKPOIICTICHHS 3
BUCOKMM T'€HETUYHO-JETEPMIHOBAaHUM TOTEHIIAJIOM CTIMKOCTI, aJanTOBaHUX s
PI3HUX PIBHIB ICHYIOYOI B Hallliil KpaiHi IHTEHCUBHOCTI BUPOOHUIITBA 1 arpOTEXHIKH.

VY SKOCTI JOHOPCHKOTO MaTepially BUKOPUCTOBYBAJIU: SIK IMiJIIENa — YKOPIHEH1
mikpokuBii riopuga F; BK-88 (Solanum lycopersicum L. (T-5) / S. habrochaites)
noBxuHoo 1, 2 1 3 cMm, niamerpoM 2 — 3 MM, OTpUMaHi 13 MPOOIPKOBUX POCIHH, SIKi
PO3MHOXYIOThCSI HaMH y pPoOoUiii IN VItro-kojekiiii; sSK MpuIena — BEPXiBKH
CTEpUJIBHUX MPOPOCTKIB copTy CMakoiuk AoBkuHOIO 5 1 10mMM, oTpuMmani 13
YBEJIEHOTO B KYJILTYpY IN Vitro HaciHHS.

Ha cymicHICTh MIKpOIIIETIJIEHUX POCIMH-PEreHEPaHTIB BIUTMBAIIM Taki (hakTopu
AK: TEHOTHII, BIK BHMXIJHOI POCIMHH, a TaKOX PO3MIp MEPBUHHUX EKCIUIAHTATIB;
CKJIaJl MOKMBHOTO CEPEOBMINA; 3 (DI3UYHHUX — KHUCIOTHICTh CEPEIOBUINA, YMOBU
OCBITJICHHS, TEMIIEPATYpPHUI PEXKUM 1 BITHOCHA BOJIOTICTH MOBITps. BcTaHoBieHo,
[0 TpPOLEC MIKPOIICIVIEHHS HaWOuIbIl €()EeKTUBHUN 3a BUKOPUCTAHHS Yy SIKOCTI
nignien npoodipkoBux pociauH BikoM 10 — 14 mi6, sxi 3HaxomsThes y ¢asi mepuioi
Mapy CIPaBKHIX JIUCTKIB.

[To3uTuBHI pe3yabTaTh TAaKOX OyJIO OTPUMAHO 32 BUKOPUCTAHHSA Y SKOCTI
NPUIIEHH POCIUH JCTIOHOBAHUX aKTHBHUX IN VItr0 KOJEKIiH, sIKi PO3MHOMKYIOThCS
METOZIOM MIKPOKJIOHYBaHHs. B 1bOMy BHMIAQJAKy ONTUMAaJbHUM BIK MNPOOIPKOBUX
POCIIMHU € aHAJOTTYHHM, K 1y pocius-miiamen (10 — 14 mi6).

BucoKy cHopigHEHICTh 1 MOKa3HUKW POCTY 1 PO3BUTKY IIEIUIEHUX POCIUH
3a0e3neuyBajio0 BUKOPUCTAHHA MPOOIPKOBUX EKCIUIAHTATIB Yy (a3l mepioi mnapu
CIpaBXHIX JHUCTKIB JOBXWHOIO 30 MM 1 miamerpom MmikpomnarodiB 2 mMm (10 mi0).
[IIBuaKOMY 3pOUIYyBaHHIO IIEM, COpHsIa iX JoAaTkoBa (ikcalis 3a BUKOPUCTAHHS
poO3pi3aHoi TO TBIPHIM CTEPWILHOI CHJIIKOHOBOI TpyOkM noBkuHOIO 20 MM, i3
BHYTpIIHIM giamMeTpoM 2,0 MM 1 TOBIIMHOIO CTIHKMA 1,0 MM, BHUKOPHCTaHHS SIKOIO
3a0e3MeuyBaio MIUIbHE MPUIISTaHHS KOMIIOHEHTIB IIETIIICHHS.

Jlnst 3pocTanHs 1men Mk co0oro MpoOIpKOBI pocarHU KynbTuBYBamu 10 10 3a

temneparypu +20...+22°C npu ocsitienHi y 1 Tuc. mokc y 6ankax 06’emom 250 mi 3
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JOJaBaHHSIM 35 MJI CTEPWIBHOTO PIAKOTO TMOXXHMBHOTO ceperoBuia Y2  MS,
noroBreHoMy 10 1/i1 mepmity 5 M/ ta posanay PPM™. Cepenns BicoTa marona Ha
JTAHOMY CEPEJIOBHII CTAaHOBUTH 46,5 MM, JOBXKWHA KOopeHs — 126,0 MM, 1110 1ICTOTHO
NEPEeBUILYE AHANOTIYHI TMOKAa3HWKM KOHTPOJBHOTO  BapiaHTy (CTaHIapTHE
arapusoBane cepegouiie MS) —27.9 1 89,5 MM BiInoBiAHO. AANTaIlito MiKpOILEI 10
HECTEPUIIbHUX YMOB IPOBOJIMIIN Y TTIBKOBOMY TyHEJi 0€3 BUMMaHHS 13 KyJIbTypaJlbHUX
€MHOCTEM.

Buxopucranus po3poOieHoro ¢ikcatopa 1 MpOOIPKOBUX EKCIUIAHTAaTIB Y
ONTHUMAJIbHIM CTaali pO3BUTKY Ha 5 410 NPHUCKOPIOE MBUAKICTh 1 MIABUILYE
pe3ynbTaTUBHICTH 3pocTanHsa mien 10 85,0 — 90,0 % y moeaHaHHI 3 BUCOKOIO CHUJIOO
POCTYy HISIJIEHUX POCIHH, a TaKOXX MPOAYKTHUBHICTIO Ta CTIMKICTIO 10 O10TUYHHX 1

a010TUYHUX (PAKTOPIB 32 BUPOIIYBAHHS B YMOBAX 3aXUILEHOTO IPYHTY.

3arajbHa XapaKTePUCTHKA CBITOBOr0 PUHKY MEAUKO-0i010TiYHOI AaHAJITUKHA

Kosajsienko B.B., Masimmes B.B., I'pyoasik B.B.
MixHapoaHuii eBporieiicbkuii yHiBepcuTeT, M. KuiB, Ykpaina

victoriakovalenko@ieu.edu.ua

Menuko-6iomoriyHa aHaliTUKA € Taly33l0 HayKH, sKa T[OB’s3aHa 3
JOOCHIKEHHSIM Ta PO3BUTKOM JIIOJICBKOTO JKUTTS 1 BHUKOPUCTOBYETbCA IS
MOJIMIIEHHS Ta 3axXUCTy XUTTSA TBapuH 1 Jrojed. BoHa Mae OCHOBOIMOJIOXKHE
3HAUEHHS MI0JI0 PO3YMIHHS MPHUPOAM Ta TSKKOCTI 3aXBOPIOBaHb 1 BKIIOUYaE B cebe
aHadl3 KIIHIYHUX JaHUX M9 T[POTHO3YBAaHHS JIKyBaHHSA. OCHOBHUMH BHJIAMH
aHATITUKA HA MEIUKO-O10JIOTIYHOMY pPHHKY € OIIMCOBAa, IMPOTHO3HA Ta
pexomenioBaHa. OMUCOBY 3aCTOCOBYIOTH IS aHaII3y JaHUX a00 KOHTEHTY ILISXOM
CTBOpPEHHSI ~ Ol3HEC-aHaNITUKH,  BUKOPUCTAHHS  BI3yaJbHUX  1HCTPYMEHTIB,
MpOrpaMHOTO 3a0e3nedeHHs Ta mochyr. [IporHo3Ha aHamiTHKa — 1€ KOMIUIEKCHHMA
MIIX1D 10 MaTEeMaTUYHOTO aHali3y TMEBHUX BXIJHUX JJaHUX ISl OTPUMaHHS
JOCTOBIPHUX TOKa3HUKIB y MailOyTHbOoMy. PexkoMeHgoBaHa aHamiTHKAa — II€
BUKOPHUCTAHHS TIEPEOBUX MPOILIECIB Ta 1HCTPYMEHTIB JIs aHATI3y JaHUX 1 BMICTY,

1100 peKOMEeHAyBaTH ONTUMAJIBLHUM Kypc N1 a00 CTpaTerito MpoCyBaHHs BIIEPEI.
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Jloxia CBITOBOTO pUHKY MEAMKO-010510T14HOT aHamiTUKU B 2022 polli CTAHOBUB
27 mmpa. gon. USA i1 mporHo3yeThesi aocsareHHs 48 mupa. goin. B 2027 pori 3
cykynHuMm cepennim Temmnom 3poctans (CCT3) 11,8% [1]. T'any3eBy TeHAeHIIiO
PUHKY BiT0Opa)katoTh HOB1 JOCIIPKEHHS, SIK1 BKJIIOYAIOTh B ceOe TeHIEHIIT B ramysi
MEINKO-010JIOTIYHMUX HAyK, aHaji3 BapTOCTi, NATEeHTHUW aHami3, Marepiaiu
nyOJiKaiii, 3alliKaBJICHHICTh TMPOBIIHUX «TPABIIIB» PHHKY Ta KYyMiBEJIbHY
CIPOMOKHICTIO HAa PHUHKY. 3pOCTaHHS pPHHKY TOJOBHHUM YHHOM 3YMOBJIECHO
3pOCTaHHSAM BIPOBAKEHHS aHAJITHUKU B JIOAATKaX ISl MPOAAXY Ta MapKETHHTY,
MOIIMPEHHI XPOHIYHUX 3aXBOPIOBaHb Ta HEOOXITHICTIO OOMEXKEHHS BUTpAaT Ha
OXOpPOHY 3/I0pOB’s. 3HA4HI BUTpPATH HA BIPOBAHKCHHS AaHATITUYHUX PILIEHb Ta
npo0semMu KoH(peaeniiHOCTI NalllEHTIB OyIyTh CTPUMYBATH 3pOCTaHHS PUHKY.

OcTaHHIMH poKaMu OOCSAT MEIMKO-010J0TIYHOTO PUHKY 3HAYHO 301IBIINUBCS.
3a nmporHozamu [2] BiH 3pocte 3 26,2 mapa. noia. USA B 2023 poui g0 29,2 mipa.
noin. 'y 2024 poui 13 CCT3 11,5%. lle 3pocTaHHSI MOSACHIOETHCS MPOJAKEM Ta
MapKEeTUHTOM (papMalleBTUUHUX TMperapaTiB, CKOPOYCHHSIM BHUTPAT HA OXOPOHY
30pOBs, PO3BUTKOM  OioapMaineBTUYHOTO BUPOOHMIITBA, BIPOBAIKEHHIM
urppoBoi 0XOpoHH 370poBs. OUIKYeThCsS MIBUAKE 3POCTaHHA PUHKY 10 48,4 mipa.
non. B 2028 pomi 3 CCT3 13,5%. UuHHHMKaMU 3pOCTaHHS € BIIPOBAKCHHS
TEJIEMEIUIIMHH, 301IBIIIEHHS YHUCEJILHOCTI HaCeJICHHS, 3I1MCHEHHS
nepenpoduIoOBaHHs JiKIB, peOpMU peryJIfoBaHHS, MOCUJICHHS €MiIeMiONOTIYHOrO
HarsIily 3a  3axBOproBaHHsAMHU. [lepen0adyBaHMMH  OCHOBHUMU  YMHHUKAMHU
3pOCTaHHSl PUHKY € IPHUPICT XPOHIYHUX 3aXBOPIOBAHb Ta MOMUT Ha MEPCOHAII30BAHY
MEIUIIMHY, M0 TOCTIHHO 3pocTae. Meauko-010J0TiUHA aHATITHKA Ba)XJIUBa IS
MpO(UTAKTUKA XPOHIYHHUX 3aXBOPIOBaHb IIOJ0 PO3MI3HABAHHS TMOMEPEIHIX O3HAK
3axBoproBaHHs. Tak, 3a ganumu MixHapoaHo1 AiabetnuHoi geaepauii y 2021 poui
Oomm3bko 537 MiH. gopociux XBopuio Ha mgiaber, g0 2030 poky IS KUIBKICTb
30UTBIIUTRHCSA 10 643 MiTH. 1 3pocte 10 783 mutH. 10 2045 poky [2]. TlepconanizoBana
MEIWIIMHA aIaNTy€e JIKYBaHHS O TEHETUYHOTO CKJIANy JIOJAWHHU, BUKOPHUCTOBYIOUU
e(heKTUBHINI Ta TOYHINI BTPYYaHHS, BHUHAXOAW Ta PO3POOKY HOBHUX JIKIB,
igenTudikaiiro 6ioMapkepiB, aHai3 TEHOMHHUX 1 MOJIEKYJISIPHUX JTAaHUX Ta MIATPUMKY

KJIHIYHUX pimeHb. Hanpukinan, y 2022 pori, 3a nanumu Koamiiii nepcoHai3oBaHoi
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MeauiuHy, L{eHTp OIiHKM Ta JOCHIIHKEHHS JIKIB CXBaJuB 37 HOBUX MOJEKYISIPHUX
CHOJYK MEPCOHAI30BaHOTO MPU3HAYECHHS.

OCHOBHMMH TEHJICHIIISIMU PUHKY OyIyTh IIJBHUIICHHS OE3MeKH JIKIB 3a
JIOTIOMOTOI0 IITYYHOTO 1HTEJIEKTY, MPOTHO3HA aHAJIITHKA B JIarHOCTHIII, JOCATHEHHS
B pelaryBaHHI T€HiB, IHCTPYMEHTH BI3yaJIbHUX NaHUX, OJIOKYEHH Oe3neku JaHux. Y
2023 pomi IliBHiuHa Amepuka Oyina HaWMacmITaOHIIIMM PETIOHOM Ha PHUHKY.
OuikyeTbecsi, MO A3iicbKO-THXO0KEaHCHKUII PHUHOK CTaHE HaWpPO3BUHEHIIINM
PETi0HOM y MMPOTHO30BAaHOMY IEPIOIi.

Jliteparypa
1. https://www.marketsandmarkets.com/Market-Reports/pharmaceutical-life-
science-analytic-market-174990653.html
2. https://lwww.thebusinessresearchcompany.com/report/life-science-analytics-

global-market-report

Bruius jinocomMasnibHOI (pOpMHU KBEPUETHHY HA pellapaTUBHUI 0CTeoreHe3
1'2KOBTyH B. B, ZKpaCHOHOJILCbKI/Iﬁ 0. M., 'Hikonbuenko O. A.,

lCamoiisioa K. M.

!NlepkaBua ycranoa «[HCTHTYT aTosorii Xpe6Ta Ta Cyrio6is
imeHi mpogecopa M. 1. Curenka HAMH VYkpainny, M. Xapkis
’HartioHanbHUH TeXHIYHIi YHIBEPCUTET «XapKIBCbKUI MOMITEXHIYHUN
IHCTUTYT», M. XapKiB

vladimir.kovtin@gmail.com

Jlikapchbki 3aco0u, 110 MICTATH 010(hIaBOHOIT KBEPIIETHH, YACTO 3aCTOCOBYIOTh
y KOMIUIEKCHIN Tepamii 3aXxBOpPIOBaHb CEPLEBO-CYJIMHHOI CHUCTEMH 3aBASKH HOTO
AHTUOKCHJAHTHUM, aHTUTIMOKCUYHUM 1 TMPOTU3AMaJbHUM BIIACTUBOCTSIM  (kox
ATX CO5C X). JlinocomansHa ¢opMa KBEPHETHHY € €(PEKTUBHUM 3aCO00M IS
TapreTHoi JOCTaBKM 1€l peuoBUHHU. KBepueTWH TakoX NOCHUIIIOE penapaTuBHI
MpOLIECH, OTXKe, JOIIBHUM BOAYaeThCsl 3aCTOCYBaHHS JINOCOMANbHOI (OpMHU
KBEpLETUHY JAJIs ONTUMI3alii pemapaTUBHOI pereHeparii KICTKOBOI TKaHWHU y pasi

ocmeoniaacmu4dHux BTpydaHb.
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Merta po0oTH — AOCHIAUTH BIUIUB JINOCOMabHOI ()OPMHU KBEpPLETHUHY Ha
penapaTHBHUN OCTEOTeHE3 3a META0OJIYHUMHU TIMOKa3HUKAMH Y IIypiB IICHA
IMIUTaHTAIll1 aJJOKICTKOBOTO MaTepiaiy.

Martepiain i meroau. ExcnepumenTt mpoBeaeno Ha 40 HemiHIAHUX OLIMX
mypax (200-250T, 3 mic.) momynAmii €KCIepUMEHTATbHO-01070TIYHOT  KITIHIKH
Y «IIIXC M. pod. M. I. Cutenka HAMH VYkpainu». Beim mypam MozaentoBaiu
aipuactuii gegext (3x3 MMm) y Meradi3zi CTETHOBOI KICTKM Ta IMIUTAHTYBaJH
JETiIpaTOBaHUI alOKICTKOBUIM Martepian, OTPUMaHHUM 3a METOAMKOIO BHPOOHHUIITBA
iMIIaHTaTiB KicTKOBUX «OMC-A» (cepTudikar Ha cCHCTEMY YIpPaBIIHHS SKICTIO
Ne UA80072.02012214.4-2022). llypam nocmigHoi Tpynu aJOKICTKOBUHM IMILIaHTAT
nonepeHbo npocouyBaiu B 0,2 M po34yuMHy KBEpPUETUHY Yy JIIIOCOMalbHIN (opmi
(mpenapar  «Jlimodmason»”, AT «®APMCTAHIAPT-BIOJIIK», VYkpaina) i
BHYTPIIIHbOBEHHO BBOAMWIM 10 MiI/Kr 3a cxemoto: 1 go0a mepea onepaiiiero Ta yepe3
1, 3, 7 ni6 micns onepamii. Ha crpoku 1, 2, 8, 12 TwxHIB no 5 urypiB 000X rpyn
BUBOJIUJIM 3 EKCIEPUMEHTY Ta OTPUMYBAJIM CHUPOBATKY KpOBI ig O10XIMIYHUX
JOCIIKEHb. BMICT TIIIKOMPOTEIAIB K Mapkepa 3amajlbHOl peakiii BU3HAYalu 3a
MoaudikoBanum metonoM O.I1. [lIrenbepra, A.H. Jlonienko (peakiiis 3 MoJidaaroM
aMOHIIO Y CIpYaHOKUCIIOTHOMY CEpEIOBHII). AKTUBHICTD JIyx)HOi (hocdarazu (JID) i
kucioi (ocdarazu (KD) ax mapkepiB ocreoperenepatii (GopmyBaHHs 1 pe3opOIii
KICTKOBOT TKAHMHM) JOCHIIKYBaJIM KIHETUYHUM KOJOPUMETPUYHHUM METOJIOM 13
BUKopuctanHsaM HabopiB «ALP-DEA-DAC» 1 «AP-DEA-DAC» («DAC-
SpectroMed», MomnaoBa) Ta BHpaxOBYBalud KOEQIIEHT IX CHIBBIIHOIICHHS
(JI®O/K®). TlopiBHSHHS pe3yJbTaTiB MiX TpyHaMud MPOBOJIWIM 3a KpUTEpIEM
Binkokcona. Pi3HuIto BBaXkaam CTaTUCTHYHO 3Ha4yIIok0 3a ymoBu p < 0,05.

PesyabTarn. BwmicT riaikompoTeiniB y LIypiB JOCHIIHOT TPYNHU MPOJOBXK
€KCIIEPUMEHTY Yy MOPIBHAHHI 3 KOHTPOJBHOIO Tpynoro MeHmwmil (uepes 1, 2, 4, 12
TIDKHIB Ticas omeparrii, BigmoBigHo, Ha 29 %, 62 %, 55%, 51 %). Otxe,
3aCTOCYBaHHSA KBEPLETUHY Yy JIMOCOMANbHIN (opmi 3MEHIIye MposiB 3amalibHOI
peaxinii B OpraHi3Mi TBapWH MICHS IJIACTUKH AJOTCHHUM MaTepiajioM, KU 3a UM

MapKepoM JIEMOHCTPY€E O10CYMICHICTh Ha BiAmalieHuX cTpokax (4 1 12 TuxHiIB).
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AxrtuBHicTh JI® B nmocmigHii Tpymi MeHIIA, HDK Yy KOHTPOJIbHIM, Ha BCIX
CTpOKax JOCHI/KEHHS, II0 HE Ha KOPUCTh 3OLIBIICHHA AaKTHUBHOCTI MPOIECY
KICTKOYTBOPIOBAHHS, IIPOTE CTATHCTUYHO 3HAYYIIOKO PI3HUI BUSBUJIACH JIMIIE HA
cTpok 2 TwxHi (Ha 37 %). BomgHouac y miypiB AOCHIIHOT TPy MiCIs 3aCTOCYBaHHS
JinocomManbHOl (OpMH KBEpLETHHY TakoX MeHmia i aktuBHicTh K@ Ha panHHIX
CTaJisIX perapaTUBHOTO OcTeoreHe3y (uepe3 1 1 2 THKHI Micis oreparlii, BIAMIOBIIHO,
Ha 30 % 1 51 %), ToOTO TIpoIec KiCTKOBOI pe3opoOii mocmadiaeruii. Ha momanmbimmx
CTpOKax aociipkeHHs akTuBHICTh K@ y mrypiB nmocmigHoi rpynu MOpiBHSHHA 3
aHAJIOTTYHUM TTOKa3HUKOM KOHTPOJbHOI rpynu. Koediuient JIO/KD numie Ha panHix
CTpOKax y HIypiB JIOCHIAHOI rpynu OuiblIe, HIXXK KOHTpoabHOI (19,1 npotu 14,8 uepes
1 Twxnens; 16,3 mpotu 12,7 yepes 2 tTukHi). Y BiganeHomy nepiofi (4 1 12 TuxHIB)
pi3HHIISI MK rpynamu 3a kKoedimientoM JIO/KD € ctaTucTUUHO HE3HAYYIIIOIO.

BucHoBok. 3acTocyBaHHs JIiIIOCOMaiabHOI (OpPMU KBEPUETUHY Yy pasi
IJIACTUKU Je(EKTy aJOreHHHM KICTKOBHM MaTepiajioM B €KCHEPUMEHTI Ha IIypax

CIpHsi€ 3MEHIICHHIO MPOSIBIB 3alaJICHHS] HA PaHHIX CTaJlisIX OCTeopenaparii.

OTpumaHHs 0aKTepiaJbHOI LEJII0JI03H

"Kocunenka T.B., 1l“yceiiH()Ba K.E., “®egpro M.M., 'Bosrommna I.M.
'KuiBchKuii HaIiOHATBHII YHIBEPCUTET TEXHOJIOTiH Ta qu3aiiny, M. Kuis, Ykpaina
’TOB «@apmximy», M. [lloctka, Ykpaina

i_woloschina@yahoo.com

Y cydacHOMY CBITI BUCOKE 3HAYCHHS MPUAUBIETHCS TMONIYKY EKOJIOTTYHO
CTIMKMX Ta e(ekTUBHUX OlomarepialliB, Kl BIANOBIIaIM O BUMOTaM CTaJIOrO
po3BUTKY. OHUM 13 HAWUMOIMMUPEHINNX Ta TMEPCHEeKTUBHUX O10MONIMEPIB €
IIEJTI0J103a, SKa BIAIrpae BAXKIUBY POJIb Y MPUPOJTHUX €KOCHUCTEMAX Ta € OCHOBHUM
CTPYKTYPHHUM KOMIIOHEHTOM pPOCIWH Ta JepeBuHU. OCcoOIMBY yBary IOCIITHHUKIB
3n100yBae OakrtepianpHa 1emono3a (BLl), mo BUpOOISIEThCS NESIKUMHU BHIAMH
OakTepiil 1 BIAPI3HAETHCA CBOEID YUCTOTOI Ta YHIKAIBHUMH (PI3MKO-XIMIYHUMH
BJIACTUBOCTSMHU. 3aBISKH CBOIM YHIKaJbHUM XapaKTEPUCTHUKaM, TaKUM SIK BHUCOKa

KPUCTAJIYHICT, Ta MeXaHiuHa MIIHICTh, bl BBakaeThCs MOTEHIIHHO BAKIWBHUM
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MaTepiaioM sl 3aCTOCYBaHHS B PI3HUX Taly3sX, BKIIOYAIOUMd OlOMEIULIUHY,
€JIEKTPOHIKY, TPOMHUCIIOBICTh Ta CIITLCHKE TOCTIOIAPCTRO.

[Ipu Bupomeni KomOy4i, cuMOI0TUYHI KyJIbTypH OakTepid 1 JpikKIKIB, SKi
MeTa0oITi3yI0Th IYKOP, YTBOPIOIOTh YallHUI HAI HAa TTOBEPXHI SKOTO CHHTE3YEThCS
IEJTI0JIO3HA TTiBKa. bakTepiaibHa HaHOILENIOJI03a — MPUPOIHUN TOJIMEp, SIKUK Bce
YacTillle BUKOPUCTOBYETHCS [IJI1 CTBOPEHHS HOBUX OloMarepiamiB, sIKI MOXHa
3aCTOCOBYBaTH B OaraThbox rany3sx. BoHa BupoOiseThcss OaraThMa IIITaMaMH
OakTepiid, Takumu sk Komagataeibacter (panime Gluconacetobacter i Acetobacter),
Agrobacteria, Sarcina abo Rhizobium Tta apixmkamu Takumu sk Saccharomyces,
Zygosaccharomyces, Schizosaccharomyces, Toio.

3aranoM yTBOPEHHS LENIOJO03HOI IUIIBKM Ha MEX1 MOBITPS-piAMHA HEOOX1THE
JUist  Toro, 1mo0 aepoOHI OakTepii MOIJIM OTPUMYBATH KHUCEHb, MPOTUCTOATU
CTPECOBUM yMOBaM, CIPUUYNHEHIM BUCOKHUMH KOHIICHTPAI[ISIMU KHUCJIOTH Ta €TaHOIY,
1 CTBOpPIOBATH 3axUCHUU Oap’ep mpotu Y D-BUIIPOMIHIOBAHHS Ta 3HEBOJHEHHs. 1o
TOTO >, XIMIYHa CTPYKTypa CHHTE30BaHOI 3 OakTepii IEeNroio3u mojai0Ha [0
POCIMHHOI, ajie 70 ii CKJIaay He BXOMSITh TaKi JOMIIIKH, SK TeMIIETI0JI03H, JITHIH
a00 OapBHMKH. 3a paxyHOK I[bOTO BOHA € HAJ[3BUYAIHO yHIBEpCAIbHUM MaTepiajioMm,
SAKUW 3aCTOCOBYEThCS Yy 0araThOX Tally3sX, BKJIIOYAIOYM XapyoBy, OloMenuyHy,
(hapMalleBTUUHY, KOCMETUYHY Ta HaBITh O10TEXHOJOTIYHY MPOMHUCIOBOCTI. OJHaK,
BUPOOHMIITBO XapaKTEPU3YEThCS HU3BKOI €()EKTUBHICTIO, TPUBAIMMH TEPMIHAMU
BUPOOHMIITBA Ta BUCOKOIO COOIBApTICTIO, TOMY OCHOBHA Ipo0jeMa Mojsira€ B TOMY,
11100 3pOOUTH MIKPOOHY 1IEJIF0JI03Yy OUIbII MPUBAOIUBOIO ISl PUHKY.

bakrtepianbHa 1€/10103a BUPOOJISIETECS B OCHOBHOMY JIBOMa CIOCOOAMH:
CTaTUYHUM 0O€3 MmepeMillyBaHHs 1 KyJIbTUBYBAaHHAM 3 MepeMillyBaHHAM. MopdoJoris
Ta BractuBoctTi BLl, oTpuMaHux muMu JBOMa METOAAMH, AYXKE Pi3HI, TOMY BHOIp
Metony reHepanii bBIl 3anexuts Big momanemioro i 3acrtocyBaHHs. [lim dac
CTaTUYHOTO KyJIbTUBYBAaHHSA OakTepii yTBOPIOIOTH CYLUIBHY IUTIBKY LIETIOJIO3M Ha
MoBepxHi cepefoBuina. [lpu mnepeminryBaHHi OUIBIIICTh INTaMIB  YTBOPIOIOTH
[ETI0JI03y Yy BUIIBIAI arperariB  pi3Hoi ¢opmu (TEN0) 3aJIeKHO BIJ CKIATY
CepeloBHIlla  KUIbKOCTI  00epTiB  mepeminryBaHHs.  Hampukman, — craTudHa

dbepMeHTallisl NpuaTHA JJIs BUPOOHUIITBA CHPOBUHHU, sKa MOTpPeOye CTaOUIbHOI
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dbopMu, MIIHOCTI Ha PO3PUB y BOJIOTOMY CTaHI Ta BHMCOKOI BOJOYTPUMYIOYOi
3IaTHOCTI (TIOB'A3KM HA PaHM, MacKu JJIs 00auyus 1 T.71.). 3 1HIIOTO 00Ky, MiKpoOHa
LEJI}0JI03a, OTPUMaHa LUISIXOM KyJIbTUBYBAHHS 3 IEPEMILIYBAHHAM, Ma€ 4YyAOBY
CYCIIEH31iHy CTaOUIbHICTh 1 B OCHOBHOMY BHKOPHCTOBYETHCS AJISI CYCIECHIYBaHHS
TBEPAMX YACTMHOK y HAIOSIX Ta MOKe OyTH OCHOBOIO JIJIsl CTBOPEHHS 010MOTIMEpHUX
MarepiajiiB 3 IHIIMMHA KOMIOHeHTamu. OpHak, B 000X BHUIIaJKax CKJIaj
KyJIbTYpaJbHOTO CEPEIOBUINA € HAWBAKIIMBIMIOW YaCTHHOK BUPOOHHUIITBA
OaxTepianbHOi 1emrono3u. CepefoBUIllE TOBHHHO MICTUTH JDKEPENIO BYTJICIO
(caxaposy, (pykTo3y, TJIOKO3Yy, MAaTOKy, TOILO), JIKEpeslo a30Ty (IIENTOH,
JPIKIKOBUHM €KCTPAKT) Ta MIKpO- Ta MakpoesneMeHTH (pocdop, kaniid, cipka, MarHii,
tono). IcHye onTuMmizoBaHe TmOXuBHE cepenoBuine Hestrin-Schramm, s
BUPOOHUIITBA OaKTEpiaJbHOI IENI0JI03U, OJHAK JUIsl MPOMMCIOBOTO BUPOOHMIITBA
HEOOXITHO AOCHIPKYBATH albTEPHATUBHI PEYOBHMHHM HPHPOJAHOrO MOXOJKEHHS 13

JEIIeBUX CyOCTpAaTIB.

Bnume N-creapoisieTaHos1aMiHy Ha J)KWPHOKUCJIOTHHI CKJIA/ IeYiHKM 1IYPiB
3a HOPMAJIBHOTO TA «MATOJOTIYHOT0» CTAPIiHHSA
L*KocsikoBa I'.B., 'Topinsko T.M., ‘Bepaumes A.T.,
“IMosimyk M.B., “I6parivos K.B.

1IHCTI/ITyT 6ioximii iM. O.B. IMammanina HAHY, m. Kuis, Ykpaina
2 HHIJ «IactutyT 6iomnorii Ta meguiuam» KHY im. T. lleBuenka, m. KuiB, Ykpaina
® HarionanbHuit TexHiqHmMi yniBepcureT «KIII imeni Iropst Cikopcekoro», M. KuiB, Ykpaina

Kosiakova@hotmail.com

CrapiHHAM Ha3MBalOTh IOCTYNOBUM Ta HE3BOPOTHUN MaTo(]i3i0N0rYHUMA
Mpoliec, MPOsSIBAMHU SIKOTO € BTpara (YHKUIA KIITHH, TKaHUH 1 OpraHiB uepes
HAaKOTIMYCHHS B HHUX 3 BIKOM IIOIIKO/DKEHb IIiJI JII€I0 PI3HOMAHITHHX CTPECOBUX
YUHHUKIB, 10 MOXE TMPHU3BOJUTH O PO3BUTKY 0OararbOX 3aXBOPIOBAHb.
«Ilatonoriyne» CTapiHHS B JIIOAWHH OUIBIIOD MIPOK  XapaKTePU3YETHCS
MYJIBTUMOPOIAHICTIO, CIPUYMHEHOI XPOHIYHUM 3alajeHHsAM 1 € Hapa3l Ba)KJIUBOIO

MEJIMYHOIO MPOOJIEMOIO siKa MOTpeOye HOBUX MIIXO0/IIB J0 JIKYBaHHS.
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N-creapoineranonamin (NSE) — me kanaGimiMeTH4yHa CHojiyka, MO0 €
MPEJACTABHUKOM KJIacy MIHOpHHX JimiaiB - N-anuiaeTaHojlaMiHIB, OaraTOMaHITTS
O1oyOoriYHUX €(EeKTIB SKOI J03BOJISE PO3TIAAATH ii SK MOTEHIINHY TepareBTHYHY
PEYOBHHY ISl TIOTIEPEHKCHHS BUHUKHEHHS Ta 3MEHIIICHHS HACIIIKIB JECTPYKTUBHUX
NPOIIECIB, CIPUIMHEHUX CTAPiHHAM.

Ta6mums 1. BMicT nmpo3amanbHUX ITUTOKIHIB Y CHPOBATII KPOBI Ta MOKA3HUKHU JKUPHOKUCIOTHOTO
CKJIQ/Ty TICUIHKH II[ypiB 32 HOPMAJIBHOTO Ta «I1aTOJIOTIYHOT0Y CTAPIHHS

IToxa3Huku HopmaineHe crapinHs, rpynu
Mogozi (n=10) Crapi (n=10) Crapi + NSE (n=10)

TNF-o, nr/mi, (M+m) 0,67+0,22 0,99+0,06* 0,70+0,11#

II-1B nr/mu, (M£m) 35,01%1,1 57,03£8,9* 33, 1+1,4#

XKupHni kucnorn, y.o., (M£+m)
Y macuuenux XK /Y 0,94+0,05 0,55+0,01* 0,81+0,09#
HeHacuueHux KK

> nenacuuennx KK o-6 / 4,22+0,31 6,194+0,22* 4,84+0,46#

> neracnyernx KK -3

«[TaTonoriuney crapiHss, rpynu

Crapi (n=6) Crapi +JITIC(n=7) Crapi + JITIC +NSE
(n=7)
TNF-a, nir/mi, (M£m) 0,99+0,11 3,04+0,19* 1,43+0,10#
XKupni kucnory, y.o., (M+m)
2. Hacuyenux XK/ ) 0,75+0,04 0,99+0,05* 0,80+0,05#
HeHacuyeHux KK
Y Henacuuenux XK ©-6 / 4,79+0,54 3,32+0,12* 5,95+0,64#

> menacnyeHux XK o-3
Ipumimku: * - 3MI1HM BIpOT1JIHI BITHOCHO 3Ha4€Hb y rpyni «Monoai» (ans
HOpMaJIbHOTO cTapiHHs) Ta «CTtapi» (JUIsl «11aToJori4YHoro» crapinus), P< 0,05; # -
3MIHM BIPOT1JIHI BITHOCHO 3Ha4€Hb y rpyni «Ctapi» (111 HOpMaabHOIO CTapiHHS) Ta
«Crapi +JITIC» (nnst «maTonorigyHoro» crapinus), P<0,05; (M+m) — goBipumii
1HTEepBaJ.

JlocnmikeHHsT  MpPOBOAWJIM  HAa  JBOX  €KCIEPUMEHTAIbHUX  MOJEISAX
HOPMAJIbHOTO Ta «IATOJIOTIYHOTO» CTapiHHSA B IIypiB, OCTaHHE BUKJIMKAJIH
1HAYKyBaHHSIM B cTapux (BiK 18 MicsIliB) HIypiB XPOHIYHOTO HHU3BKOTPAIIEHTHOTO
3aMaJieHHs] IIJIIXOM 0araTopa3oBOro 1H €KTYBAHHS OAKTEPIHHOrO JIIMOINoIicaxapuiry
(JIIIC). Crapum urypam (HopmaibHe cTapiHHs) Ta TBapuHam rpymnu «Crapi + JIIICy
micas 5 -oi v’ ekuii JIIIC BBoaunu Boany cycnensito NSE per os, B 1031 50 mr/kr
Macu Tija, moAeHHO npotiarom 10 auiB. TBapuH BUBOIMIM 3 ekcriepuMenTy mig CO2
a”ecrtesiero. s momanpmux O10XIMIYHUX JOCHIIKEHb BUKOPHUCTOBYBAIM MEUIHKY

Ta CUpPOBATKy KpOBI ImypiB. BMicT mpozamajibHUX ITUTOKIHIB B CHPOBATIL KPOBI
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BHU3HAUAJIM METOJOM IMYHOEH3UMHOTO aHajidy, 3a JOMOMOTOI0 KOMEpIIIHHUX
HaOopiB. KinbKicHUN aHali3 >KUPHUX KHUCIOT NPOBOAMUIM METOAOM Ta30BOi
xpomarorpadii Ha xpomarorpadgi GC7890 Agilent (Agilent Technologies, CIIIA) 3
Mac-aeTekropoM Agilent 8987 ta kaminmsipHOrO KosoHKOI0 HP-5MS. Inentudikariiro
METHJIOBUX €(ipiB KUPHUX KHUCIOT MPOBOAMIH 13 BUKOPUCTAHHSAM O101i0TeKH Mac-
cnektpiB NIST17.

OTpuMani JnaHi cBiguaTh, 10 3actocyBaHHS NSE 3MeHmrye po3BuUTOK
XPOHIYHOTO 3amajJieHHd MpH HOPMaJbHOMY CTapiHHI Ta CIpHsI€ HOpMami3arii
MOKa3HUKIB UPHOKUCIOTHOTO CKJIAJly MEYIHKH cTapux IypiB. 3actocyBanHs NSE
CTapuM IIypaM B IpPOLIECI MOJEIIOBaHHS «IATOJIOTITYHOTO» CTapiHHSA 3arodirae
PO3BUTKY 1HIYKOBAHOTO 3alajJieHHs Ta 3MiHAM IIOKa3HUKIB KUPHOKHUCIOTHOIO
CKJIaay MEUlHKH cTtapux ImrypiB. OTxke, OTpUMaHI pe3yJbTaTH MOXYTh CBITYUTH PO

repornpotekTopHy Mif0 NSE sk 32 HOpMaabHOTO, TaK 1 «ITATOJIOTIYHOTOY CTapiHHS.

IIsiX¥ yI0CKOHAJICHHS TEXHOJIOTHH BUXO0AY KAPOTHHY
y mikporpu6a Blakeslea trispora
Kpuukoscoka JI.B., /IBinckux H.B.

Hanionaneuuii ¢papmaneBTUUHUN yHIBEpCUTET M. XapKiB, YKpaiHa

begunoval203@gmail.com

Mikpo06ioJioTiuHe OJEpKaHHsS MpenapariB 13 JAOCTATHIM BMICTOM KapOTHUHY
3QIMIIAECTHCS AKTYaJIbHUM JUIsl YKpaiHM 1 Ha ChOTOJHIMIHIN aeHb. HeoOXiaHICTh y
MoAIOHUX TIpemnaparax MOSCHIOETHCS CKIIAIHICTIO €KOJIOTIYHOT CUTYyallii, 0COOIUBO Y
MIPOMMCIIOBO PO3BMHEHUX perioHax Kpainu. KapoTuHoiaHi npenapaTy BiAPI3HAIOTHCS
pPI3HOMAHITHUM TIO3UTHBHUM BIUIMBOM Ha OpPTaHI3M JIOJWHU (PaioNpOTEKTOPHA,
IMyHOMO/yJIIOI0O4a, BiTaMiHI3yloua Jdisl Ta 1H.), BIH BUKOPUCTOBYIOTHCSI B Xap4doBid
MPOMMCIIOBOCTI Il 30arayeHHsi O0araThOX MPOAYKTIB Ta HamoiB; y ¢apmaiii npu
BUTOTOBJIEHHI JIIKIB Ta KOCMETHYHUX 3ac00iB; y MEIMYHIN MpaKTUIll IS
Mpo(UTAKTUKA Ta JIIKYBaHHS HU3KW 3aXBOPIOBAHb Ta y CUILCHKOMY TOCIIOAAPCTBI AJIs
30epeKeHHs Ta MIJBUIIEHHS MOroJIiB'S Ta MOKpPAILlEHHS TOBapHUX sikocTel M'sica. Jlo

KapOTHUHOI/IB IIMPOKOT0 3aCTOCYBAaHHS BIIHOCUTHCS O€Ta-KapOTHH.
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KapoTuHoinu Bxe TpuBanuii 4ac NMPUBEPTAIOTH YBAary IOCIHIIHUKIB 3aBIISIKH
PI3HOMAHITTIO BXKJIMBUX OI1OJOTIYHMX (YHKIIH, SKI KapOTWHOIAM BUKOHYIOTH B
OopraHi3Mi TBapuH 1 JoauHU. HalO1IbI1 aKTUBHUM CepeJl Ii€l TPpyId peYOBHH € OeTa-
KapOTHUH, KUK y TIporieci GepMEHTATUBHOTO PO3IICTUICHHS B OPTaHi3Mi YTBOPIOE JBi
MosieKyinu BitamiHy A. Lli oOcTaBUHM MOSICHIOIOTH MOJKJIMBICTH Ta HEOOXITHICTH
BUKOPHUCTAHHS MpernapaTiB Ha OCHOBI 0€Ta-KapoTUHY y HaWPI3HOMaHITHIMUX cdepax
TiSTBbHOCTI  NMIoAWHU. [lepCreKTUBHO BIPOBAIKYIOTHCS Tpenapartu, IO MICTITh
KapOTHWH, 1 y TBapUHHMUIITBI. TakuM 4YHHOM, IOTpebda B KapOTHHI 3pOCTaE, a
OJICp’)KaHHS MOro y JOCTaTHIA KUIBKOCTI MOXJIMBE JIMIIE IMUISIXOM IPOMHCIOBOTO
MIKpPOOHOT'O CHHTE3Y.

€1uHe BUPOOHUIITBO MIKPOO10JIOTTYHOTO OeTa-KapoTHHY, IO iICHY€E B YKpaiHi,
0a3yeThCs Ha OCHOBI TreTepoTaliuHoro MykopoBoro rpuda Blakeslea trispora, sxwmii
BIJIHOCUTBCA J0 Kiacy Zygomycetes. InTeHcudikalliss BUPOOHHUIITBA MOXKIIMBA 3a
PI3HUMH TMapaMeTpaMu, y TOMY YHCIII 3aBJSKH ONTHUMI3allli BUPOOHUYUX MOKUBHUX
cepenosuil. [Iporiec oTpumanHs 6eTa-KapOTHHY CKIAAA€ThCA 3 3 €TaliB: TOBEPXHEBE
BuUpoInyBanHs (+) Ta (-) ¢bopM Ha TBEpAOMY KUBUILHOMY CEpPEIOBUII, OKpeMe
KyJIbTUBYBaHHA (+) Ta (-) popM Ha piIKOMYy MOKMBHOMY CEpPEIOBHII B MIHMOWHHIN
KyJbTypl Ta (hepMeHTallisi abo criapHe BupolryBaHHs (+) Ta (-) ¢popM Ha piaIKOMy
KUBUJILHOMY CEpEJOBHINI TIUOMHHUM MeTonoM. /[l 3aciBy MaTKOBHX KOJO
BUKOPHUCTOBYIOTH CIIOPOMIIIETIaIbHUNA MaTepiai, 0 OJEPKYIOTh MPU MOBEPXHEBOMY
KyJIbTUBYBaHHI. [[71s1 30UIbIIIEHHST BUXOAY KapOTHHY B SKOCTI JKeperna BYTJIEI0
3alpONOHOBAHO ()EPMEHTATUBHY KPOXMAJIECBMICHY CHPOBHHY. 3a JIONOMOTOIO
dbepMeHTHUX  mpemapariB  «Anbdanan»y Ta  «[Mrokonam»y  BUPOOHUIITBA
JlanmKMHCHKOTO  3aBOJY TPOBENEHO TiAPOJI3 KPOXMAI0 HEKOHIAMIIIOHOBAHOTO
BiBCSHOTO OopornrHa. OTpuMaHi riipoJii3aTi BUKOPHUCTOBYBAIU SIK JKEPEJIO BYTJIEIIIO
JUIA BUPOILIYBaHHS 3MillIaHOT KyJabTypu mpoayueHTa Blakeslea trispora. ['igpomizar
BHOCHJIM JI0 CEPENIOBUINA Y PI3HUX KOHIEHTpamisaX. [ 3011bIIeHAs] HaKOTUYeHHS
Oiomacu rpuby Blakeslea trispora onTuManbHUM ~ BapiaHTOM  BHSIBHIIOCS
3aCTOCYBAaHHS TiApOJI3aTy BIBCAHOTO OopomHa 3 1,5% KOHIEHTpAI€ I[yKpiB.

Haitbinpmmii Buxij 6eTa-KapOoTUHY CIIOCTEPIraBcs MPU MEHIIN KOHIIEHTpAIlii IlyKpiB
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B rijpomizari, a came 0,5%. Mo)kHa MPUITYCTUTH, IO Taka PO3O1KHICTh MOSICHIOETHCSA
KaTAJIITUYHOIO PETPEeci€l0 CHHTE3y OeTa-KapOTHUHY TIIIOKO3010, sIKa € y TiapoJsi3ari
OopomHa. Jlns 3HMWOKEHHS BapTOCTi (PepMEHTAIlIMHOrO CepeoBHUINla Ha OCHOBI
TiIpOJIi3aTiB BIBCAHOTO OOpOIIHA, SK JDKEPENO a30Ty MOXKHA BHUKOPHUCTOBYBATU
IJIFOTEH — a30TOBMICHHMM BIJX1J KPOXMaJONMaTKOBOTO BHUPOOHMIITBA, IO MICTHUTh
BIIXOAW BUPOOHMIITBA.

[Tomryku mkepen XapuyBaHHS /Ui BUPOLIYBaHHA  OloMacu MIKpOTUOY
Blakeslea trispora mms miaBHIECHHS OTPUMAaHHS KapOTHHY MIKpOOiOJIOriYHOTO

IMPOJOBKYIOTBCA.

MeTa0o/M4Ha pery/silisi KAPOTUHCHUHTETUYHOI AKTUBHOCTI MiKporpuda
Blakeslea trispora mpu onTumizamii ;KHBHJILHOTO cepeaoBHIIA

Kpunukoscoeka JI.B., bauzniok O.M., /lydoonocos B.JI.

Hamionanenuit Texniuynmii yaiBepcuret «XI1I», M. Xapkis, Ykpaina

Krichkovskaya.kpi@gmail.com

HaiiGinpr akTUBHUM cepeji TPYNu KapOTHHOIMIB € OeTa-KapoTWH, SKUH Yy
npoieci (pepMEHTAaTUBHOIO PO3MICIUVIEHHS B OpraHi3Ml YTBOPIOE [IBI MOJEKYJIH
BiTamiHy A. Lli 06cTaBHHU MOSICHIOIOTH MOXKJIMBICTh Ta HEOOXITHICTh BUKOPHUCTAHHS
MpenapariB Ha OCHOBI O€Ta-KapoOTUHY y HaMpI3HOMAaHITHIMX cdepax isIbHOCTI
moauau. KyneTypansHo-Mopdosoriuni BiactuBocti mram Blakeslea trispora TKCT
(+) dopma Mae moOpe PO3BMHEHUM MOBITPSHUN MIIETIM BiJl CIpyBaTO-)KOBTOTO JI0
’KOBTOT'O KOJbOPY, BII3HAYAETHCA IHTEHCUBHA CIIOPYJIALIs, CyOCTpaTHUI MiLemii Bij
cipyBato-xoBTOro 10 xkoBToro komwopy. TKCT (-) ¢dopma mae po3BUHECHHIA
MOBITPSTHUHN MIIEJIH )KOBTYBATOTO KOJIHOPY, CIOPOYTBOPEHHSI MEHIII BUPaKEHE, HIXK
y (+) crareBoi dhopmu, CyOCTpaTHUIN HIIIBHUNA Milleil, Ma€ IHTCHCUBHUM KOJIpP Bi
KOBTOTO /10 mnomapaHueBoro. OnTuManbHe arapu3oBaHE CEpeNOBHUINE IS
BHUPOIILYBaHHs OioMacu MiKporpuOy: cycio-arap. [lpu cninbHOMY BHpoIIyBaHHI (+)
ta (-) GopMm Ha arapi yTBOPIOETbCS IIUpPOKa KOHTakTHa 30Ha (3 - 3,5 cm)

IHTEHCUBHOTO KOJBbOPY BiJl MOMapaH4YEBOroO 10 OpPaHXKEBO-MaTIMHOBOro (6€3 30HU
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YTBOPEHHSI 3WTOCHOp, fAKI JalTh AWKI mrTamu). OnTUMalbHa TeMmIeparypa
BupoiryBaHas 26-28 °C. IlpoaykTuBHICTh mTamy: (KI IJIbOBOTO TPOIYKTY,
BHPOOJICHOr0 Ha OIMHHII0 TEOMETPUUYHOro 0bcsry depMenTtepa (M°) 3a OXMHHUINO
qacy) craosutb 0,032-0,041 kr/m°/rog. Macosa 4actka Gera-kapotuny (%) - 6,0-
9,0. ¥V MikpoO610JI0TI4HIM TPOMHUCIOBOCTI 3aCTOCOBYIOTh JKMBUJIbHI CEPEAOBHIIA, 0
CKJIay SKMX BXOIATh PI3HI PEUOBHUHU, 10 CTUMYJIOIOTh  3pOCTaHHS
Mmikpooprani3miB. [Ipu kyneTuByBanHi1 Blakeslea trispora BukopucroByBanu cymiii
XIMIYHO YuCTUX 3pa3kiB npoctux nomedipiB (JI-TII'-100 ta JI-805 «Oy»), sixi mobpe
PO3UYUHSIOTBCS Yy BOJI, Hanpukiaa, Jlampon 805 «O» (JI-805 «O»), MonekymspHa
Maca — 800. Hama yBara 0 IUX TJIIKOJIIB MOSICHIOETHCA CTUMYJIAIIEIO 11T BILTMBOM
inxopropanii H>-ypununy Ta H—tuMinuny, mo Moxe mpusBecTd 10 inTeHcubikarii
HYKJIETHOBOTO OOMIHY Ta SK HAacIJOK 30UIbIIEHHS HAKOMWYEHHs OiloMacu
MIKporpuoy.

[Ipobnema onTumizarii 610CUHTE3y [-KapOTUHY NPUBEPTAE yBary JAOCIIIHUKIB
y 3B'A3KYy 3 PO3IIHUPEHHSAM O00JacCTel NPAKTUYHOTO 3aCTOCYBaHHS [-KapOTUHY Y
HapoJHOMY rocrnoaapcTsi. [IpoBeseH1 JOCTIIM BUKOHAHI B PETJIAMEHTHOMY PEKUMI
BBEJICHHS CTUMYJISITOPIB 3pOCTaHHs OlOMacu Ta KapOTUHOTeHe3y — [3-loHOHY Ta
TJIIKOJIIB Ha 26 4. depmenTaltii. Ockiabku 0€Ta-KapoTHH € BTOPUHHUM METa0OIITOM,
OyJI0 BCTAHOBJICHO, IO [3-IOHOH JOIJILHO BHOCUTH B (pEpPMEHTEpP MICIIs 3aKIHUYCHHS
IHTEHCUBHOTO pPOCTy Tpuba, ToOTO, B mepiof 3akiHueHHs Tpododa3u Ta moyaTky
imodasu, a THIKOJI JJIi HapollyBaHHA OioMacu (BHACHIZOK 1HTEHCH(IKAIll
HYKJIETHOBOTO OOMiHY) HEOOXiZIHO BHOCHUTM Yy OUIBII paHHI TEPMIHM MiJ Yac
IHTEHCUBHOI'O 3pOCTaHHs O10MacH.

3 ypaxyBaHHSM IMX JaHUX TPOBEJACHO TOCHIKEHHS 3aJIeKHOCTI BUXOTY
[ITHOBOTO TMPOAYKTY BiJl 4acy 3alpoOBaPKCHHS CTUMYJSATOpiB. Yci depmeHTartii
BUKOHAHI BIAMOBITHO JIO TEXHOJIOTIYHOTO pErjaMeHTy Oe3 SBHUX BIJIXUJICHb.
Otpumani gaHi TOBOASTH TMO3WTUBHUI BIUIMB BUIPOOYBAaHUX PEYOBHMH HA OCHOBHI
MOKAa3HUKU METAa0OJIYHUX TIPOIIECiB MPH KyJbTHUBYBaHHI MikporpuOy Blakeslea

trispora.
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AHTHOKCHIAHTHA AKTHBHICTh MAKPOMILIeTiB Ta BMIiCT )eHOJIBHUX CIIOJIYK

'Kpynoawoposa T.A., 'Kizinska T.0., °banaypa LI, ‘Bapurreiin B.JO.
!NlepaBua ycranosa «[HCTHTYT XapuoBOi GIOTEXHOJIOTI] Ta TeHOMIKH
HAH VYkpainn», Kuis, Ykpaina
2 TaBpiiichKuil KepKaBHHI arpOTEXHONOT 4HII yHiBepenTeT iMeri murpa MoTopHOTO,
M. 3anopixoks, YKpaina

krupodorova@gmail.com

Buenumu noBefeHa 3HAuYHA HETaTMBHA pOJb AKTUBHUX (OPM KHCHIO Y
NaTOreHe31 MOIIMPEHMX 1 BKpalh HeOEe3NeYHHX XPOHIUHUX Ta JereHepaTUBHHUX
3aXBOPIOBaHb HEPBOBOI, CEPLIEBO-CYAMHHOI Ta TPABHOI CUCTEM, PECHIPATOPHUX Ta
OHKOJIOTIYHMX. BIUIMB HaBKOJMIIHBOTO CEPEAOBHINA Ta KCEHOOIOTHUKIB, 3MIHH
CHOCO0y UTTS Ta CTPYKTypU XapuyBaHHS MOXKYThb BHUKJIMKATH OKHCIIOBAJIbHUN
ctpec. KiiHIYHMMM AOCHI/DKEHHSMU MIATBEPIXKEHA MOKJIMUBICTh  3MEHILIEHHS
BUCHAKECHHS BJIACHOI AHTUOKCHUJIAHTHOI CUCTEMHU OpraHI3My JIOJUHU 33 PaxyHOK
BKMBAaHHS AHTUOKCHJAHTIB pPI3HOTO MOXOPKEHHS, MEpIl 3a BCE, HPUPOIHOTO.
[InonmoBi Tima, Mmiueniil Ta KyJbTypalibHa piAMHA BHUINUX TpUOIB (MaKpOMILIETIB)
BBA)KAIOTHCS TEPCHEKTUBHUM JDKEPEIOM aHTHOKCHAAHTIB, TaKUX SIK MOJi(EeHOH,
MoJTicaxapuan, TIIKO3UIU, TOKOPEPOIH, aCKOpOIHOBA KHCIIOTa, OPTaHIYHI KUCIOTH
Ta 1HII codayKu. [{ieTuyHl 100aBKM HAa OCHOBI MaKpOMILIETIB 3/1aTHI 3MEHIIYBATH
KUTBKICTh BUIBHUX PaJUKaliB, MOHOBIIOIOUM OKHMCHO-BIIHOBHUN OallaHC OpraHizMy.
BaxnuBuM 3 TOYKM 30py SKICHOTO Ta KUIBKICHOTO CKJIaay €KCTPakTy € BHOIp
PO3YMHHUKA JJIs1 BUIYYEHHS 3 TpUOiB aHTHOKCUAAHTIB. Boja, eTuinoBuii, METUIOBHIA
CIOUPTH Ta €TWJIALIETAT € HAUMOIIMPEHIIMMHI €KCTPareHTaMu 13 rpuOHOI CUPOBUHHU.
ETunoBwuii ciiupT BiZipi3HAETHCS OC3MEUHICTIO Ta 3PYUHICTIO BHUKOPUCTAHHS.

Metoro Hamoi poOOTH OyJ0 BUBYEHHS AHTUOKCHAAHTHOI AKTUBHOCTI
CIOUPTOBUX EKCTPAaKTIB TpuOIB Ta BMICTY B HUX (eHONbHHUX crnodyK. OO0’ekTamu
JOCTIKeHHST Oy CIIUPTOBI eKCTpakTh Oiomacu 32 BuiB MakpomineTiB 3 Kosekiii
KyJIbTyp IIANUWHKOBUX rpuOiB IHcTuTyTy OO0Taniku iM. M.I. Xomnognoro HAH
VYkpainu. ExkcTpakTy OTpUMyBaid 3 MOAPIOHEHOTO 1O MOPOMIKOMOAIOHOIO CTaHy
CYXOro MIilenio, KyJIbTUBOBAaHOTO 14 110 Ha IIIOKO30-TIENTOH-APIKIKOBOMY

cepenoBuiIii 3a Temneparypu 25°C, NUIIXOM €KCTPaKIii eTUIoBUM crupTtoM (95%)
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Opu TOCTIHHOMY TMepeMilllyBaHHI Ha opOitanbHoMy 1erikepi (100  06/xB.).
CriBBiHOIIIEHHS MilleJi0 Ta cnupTy ckiaafano 1 r/10 mur, yac ekcTpakmii - 48 ToauH
3a KIMHaTHOI Temneparypu. [ToTiM ekcTpaktu 1ieHTpudyryBaiu npotsirom 10 xB. mpu
9000 06/xB. 1 30upanu cynepHaTaHTH. J[7151 BU3HAYEHHS aHTHOKCHIAHTHOI aKTUBHOCTI
(AA) ekcTpakTiB BUKOPUCTOBYBAJIM PEAKIIO 13 CTAOLILHUM BUTBHUM — 2,2-1u(enin-1-
nikpunriapaswi (DPPH) pagukamom. Ilormunanus DPPH panukaniB BuMiproBaiu B
TPHUPa30Biil MOBTOPIOBAHOCTI Ha criekTpodoTromeTpi 3a 517 HM. AA  BCTaHOBIIOBAJIH
3a cryneHeM iarioOyBanass DPPH (y BimcoTkax). 3aransHuii BMICT (DEHOITIB BU3HAYAIH
peakiiero 3 peakTuBoM PorniHa-YokaibTey, MOITMUHAHHA CHEKTPIB y TPHPA30BIi
MTOBTOPIOBAHOCTI peeCTpyBaIH Mpu 765 HM. BMICT (PEeHOIBHUX CHOIYK pO3paxOByBaIH
B €KBIBAJICHTI I'aJIOBOI KMCIIOTH Ha TpaM cyxux 3pa3kiB (Mmr EI'K/r).

OtpumaHi pe3yJbTaTd CBIIYATh MPO HASBHICTH B YCIX EKCTpPAKTaX MILIETII0
AHTUOKCU/IAHTIB Ta 3HAYHE BapilOBaHHsS pIBHA IHrIOyBaHHA BUIBHUX paJUKAIIB B
3aJIeKHOCTI BiJl BUay rpuOa. HaiiBumi nokaznuku DPPH iHribyBaHHs BCTaHOBJIEHO B
minenii kemnorpodis: Grifola frondosa (91,62%) i1 Laetiporus sulpureus (90,35%). B
IIJTOMY, €KCTPAKTH MarOTh BIIHOCHO BHCOKY 3[AaTHICTh IMOTJIMHATH paaukaiy in Vitro.
Excrpaktun wminenito 12 BumiB rpudiB (37,5% gochipkeHUX BHUAIB) 37aTHI Oyiu
iarioyBatu  DPPH OGinbmie 50%, 1m0 y3romkyeTbCsi 3 JIaHUMH JITEPATypy MO0
3HaYHOTO AHTHOKCUAAHTHOIO TMOTEHLIATy PI3HUX MakpoMiueTiB. B ocraHHe
JECATUIITTS HAayKOBIl aKTUBHO OOTOBOPIOIOTH O10XIMIYHI €(peKTH MoJi(eHOmIB, iX
MOTEHIITHY KOPUCTh SIK aHTHOKCHIAHTIB. 3a pe3yJbTaTaMH HallluX OCIIKEHb BMICT
(EHONBPHUX CIONYK BCTAHOBJICHO B YCIX CIUPTOBUX EKCTpaKTax 13 3HAYHUM iX
BapilOBaHHSM B 3aJICXKHOCTI Bl BUAy rpuda. HailOuibia KUlbKiCTh (PEHOIBHUX CHOTYK
Oyna orpumana B miresnii G. frondosa (40,28 mr EI'K/r) i L. sulpureus (35,5 mr EI'K/T).

TakuM yuHOM, JOBECHA HAIBHICTh AA BCIX IOCTIIKEHUX €KCTPAKTIB, BMICT B
HUX (PEHOJMBHUX CMONYK. AA KOpetoe 3 BMICTOM (DeHOJIBHUX CHOJIYK. BecTaHoBIEHO
BHUCOKHI KoedimieHT kopensiii [lepcona na piui 0,82732131. BusBneno sunu G.
frondosa i L. sulpureus 3 HaliKkpalllor 3JaHICTIO MPUTHIYYBATH BUIBHI pajuKaiu in
Vitro Ta BHCOKMM BMicTOM (eHONbHUX croiayk. Lli Buaum MOXyTh OyTH
NEPCTIIEKTUBHUM JKEPEJIOM aHTHOKCHUJAHTHUX CIOJYK 1 OCHOBOIO JIETUYHHUX

100aBOK, JyIsl TOHOBJICHHSI OKMCHO-BITHOBHOT'O OajlaHCy OpraHi3My.
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Ilnsixu onTuMizanii )KHBMJILHOTO CepeI0BHINA /1151 OTPUMAHHSI
MaTo4Hoi KyJbTypH Pleurotus citrinopileatus

Ky3nenosa O.B., Baracenko K.M., Jlonanosa K.P.

Kadenpa 6ioTexnomorii Ta 6e3neku xutteaisuibHocTi JIBH3 «YkpaiHchkuii nep>xaBHUN
XIMIKO-TEXHOJIOTIYHHH YHiBepcHTeT», M. JHinpo, YkpaiHna

Olga59kk@gmail.com

I'musa mumonna (Pleurotus citrinopileatus Singer) Botogie He TiIbKKA FapHUMU
CMakOBUMH Ta TOXUBHUMH BJIACTUBOCTSIMHU, ajieé W Ma€ MIUPOKHHA CIIEKTP
JTKYBaJIbHUX SIKOCTEH - 3/1aTHICTh 3HW)KYBAaTH PIBEHb TIIOKO3M B KPOBI JIIOJUHH,
YMHUTH TPOTUITYXJIMHHY JIi10, MiABUIIYE IMyHHY cTilikicTh opranizmy (Chen, J. N. Y.
T. Wang, J. S. Wu, 2009; Rashita S. et al., 2013, Sheng Y., Zhao C., Zheng S. et all.,
2019). OnHak BBeIEHHS Yy KyJbTYpy B YKpaiHi Takux BHJIB I'puOiB, SK JIMMOHHA
IJIMBa, MOTPEOYy€e IOCIIJKEHHS KYJIbTypaJbHO-MOP(OJIOTIYHUX O3HAK TPUOHOTO
MILIETIIO 1 ONTUMAaJIbHUX CYyOCTpaTiB [Jsi OTPUMaHHS MATOYHOIO MILEIII0 Ta
BHUPOIIYBAaHHS TUJIOOBUX Til. JIOCHITHUKA TPOIMOHYIOTh MPUTOTYBAHHS CyOCTpary
IUIE OTPUMaHHs TuiogoBuX Tin P. citrinopileatus Ha ocHOBI JIYIIMTUHHS COHSIIHUKY,
coiomu stumeHto (bangypa 1.1, A.C. Kynuk Ta iH., 2021), 3 momaBaHHSIM HACIHHS
paricy, BiaxomiB Bia mepepoOku kykypymsu (banaypa U.U., Kymuk A.C., Yaycos
C.B. 1a iH., 2020), marepoBux Ta KapToHHHUX npomucioBux BigxoxaiB (Kulshreshtha
S., Mathur N, et al., 2013), crebna Tpas'suuctux pociun (Zeng-Chin Liang, Chiu-
Yeh Wu et al., 2009). BigmideHo, 1110 Milieii JUMOHHOI INIMBH J0OPE PO3BUBAETHCS
Ha COJIOJOBO-APDKIPKOBOMY arapi, €KCTpaKTaxX JETKOro COJoIy, KapTOIUISHO-
JeKCTpo3HOMy arapi. Takok Uit OTpUMaHHsS MaTo4HOro Mmirenito P. citrinopileatus
3aCTOCOBYIOTh arapu3oBaHi 3€pHOBI BiJIBapH MIICHUII, npoca, xkuta (byxamo A.C.,
babumneka B.I'., bicbko H.A. Ta iu., 2011).

Metoro HaykoBOi poOOTH Oyja omTuUMI3allisl >KUBUIBLHOTO CEpPEIOBHUINA IS
OTpHMaHHs MaTto4Hoi KyiabTypu P. citrinopileatus nuisxom migbopy MOXHUBHUX

CyOCTpaTiB Ta 3aCTOCYBaHHS P13HUX OPraHIYHUX T00ABOK.
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OO0 exToMm pociimkeHHs Oyia uncra Kyiabrypa Pleurotus citrinopileatus Singer
mtam IBK-2160 na arapuzoBaHoMy COJIOZOBOMY cepefoBHIIi, oTpuMana i3 Konekirii
manuHkoBux rpudiB [nctutytry Ootaniku iM. M. I'. Xomomnoro HAH Vkpainu
(biceko H. A., JlomOepr M. JI. ta iH., 2016). 3 My3elHOi KyJIbTYpH OTPHUMYBAJIU
MOCIBHY MaTOYHY KyJlbTypy Ha KYKYpyI3ssHOMYy arapi Ha damkax Ilerpi. Sk
KUBWJIbHI CEPEIOBUINA BUKOPUCTOBYBAIN: KYKYPYA3SHUH, COJIOJAOBUMN, MPOCIHHA,
rpeyaHuii arapu Ta 0i0J00aBKM - opraHiyHy J0o0aBKy Ui rpudiB pomy Pleurotus,
KOMIUIEKCHHM CTHUMYJISATOP POCTY OioryMar, moApiOHEH1 JIy3ry COHSIITHHKA, COJIOMH,
tupcu. biono6aBku qoaaBanu y KiabKocTi S % 10 AKUBHIBHOTO CEPEAOBUIIIA.

BusiBrieHo, 1110 HailO1IbIIa MIBUAKICTH PAIlaJIbHOTO POCTY MIIIEIII0 CTAHOBHIIA

3,37+0,22 Mmm/100y a1 cotogoBoro arapy (0e3 m00aBok - KOHTPOJIb) (puc. 1).

122

Puc.1 — Minemniii P. citrinopileatus Ha pi3Hux BapiaHTax COJ0I0BOTO XKUBHIBHOTO

cepenoBuina 3 goaasanHsaM 0,1, 0,2 ta 0,3 % ApXIHKOBOTO €KCTPAKTy Ta HA KOHTPOJI1

JlpyrumM 1O 3HAYEHHIO, IICJS COJOJOBOTO arapy, OyB COJIOAOBHL arap 3
nopaBanHsM 0,2 % npikmxoBoro exkctpakry — 1,48+0,26 mm/goGy. BignocHo
ONTHMAaJIbHI TTOKA3HHUKHU CITOCTEPITaucs JUIsl TPEYaHOTo Ta KyKYPY/I3sSHOTO arapis 3
JO/IaBaHHSM CcTUMyJiaTopa pocty Oiorymary (1,46+£0,05 mm/moby Tta 0,96+0,23
MM/ 1100y, BiZinoBiHO). Ha mpocsiHoMy arapi oTpuMaHi HU3bK1 MMOKa3HUKU IBUIKOCTI
pocty Minenito. [ orpumanHs MaTouHnoro minenito P. citrinopileatus (mram IBK-
2160) peKOMEHAYETbCS  BHKOPHCTOBYBATH  cojiojgoBuid  arap. JlomaBaHHs

APIKIKOBOTO €KCTPAKTY MPUTHIUYBAIO PICT Ta PO3BUTOK I'PUOHOTO MILIENTIIO.

245



IlepcniekTHBY BUKOPHCTAHHSA epMEHTATUBHO-MOAU(IKOBAHOL
CUPOBUHHU 1A oaepxaHHsd BAP

Kyaakiscbka A.€., Koneuna P.T.
Hamionansnuii yHiBepcuteT «JIbBiBChbKa mosiTexHika», M. JIbBiB, YKpaiHna

anastasiia.kulakivska.bt.2020@Ipnu.ua

JlikapchbKi POCITMHH € HaMKpamuM JDHKEPEIoM KOMIIOHEHTIB 3 HIMPOKUMU
(dhapMakoJIOTIYHUMHU BIACTUBOCTAMHU. KitacmuHi MeTOau BUIIJICHHS METa0OJITIB 3
POCIIMHHOI CUPOBHMHHU, HANIPUKJIAA SK Malepallis 4u T1APOJUCTHIIALIS, TOTPEOYIOTh
3aJlydeHHs] 3HAYHUX 3aTpaT €Heprii Ta pPO3YMHHUKIB, SKI TOKCHYHI s
HaBKOJIMIIHBOTO  cepeloBuia. PO3BUTOK  CydacHOI  «3€J€HOi  eKCTPAKIi»
IPYHTYETBCS Ha TIOUIYKY METOJIB, IO CIPSMOBaHI Ha E€KOHOMIIO E€HEPreTUYHHX
pecypciB, Yacy TpPOBEICHHS TMPOIECY, 3HAYHO IMiJBUIIYIOTh BHXiJ, 3MEHIIYIOThH
KUIBKICTh BIAMNPAIbOBAHUX PO3YMHHUKIB Ta MIJABUIIYIOTh SIKICTh OTPUMAHOIO
npoaykTy. OJTHUM 13 TAKUX METOJIIB € (DEPMEHTATUBHA EKCTPAKIIIS.

B ocHoBI (depMeHTHOT eKkcTpakiii JIeKUTh TPOIEeC PO3IICIUICHHS a0o0
MOM’SIKIIEHHSI KJIITUHHUX CTIHOK POCIWH IUISIXOM BIUIMBY Ha HUX (DEPMEHTHUMH
npemapatamu. [lopymieHHST CTPpYKTYypH MeMOpaHH CIHpHs€ TPOHUKHEHHIO BHUIIHX
KOHIIGHTpAIllf PO3YMHHHKA Ta CHPHUSIE KpalloMy BHUBUIBHEHHIO IPOJYKTY.
OnTuMizanisi JaHOTO MPOLECY 3aNEKUTh Bl pOOOUHMX YMOB: TEMIIEpaTypHu (3a3BUUaid
ontumasibHOO € 30-35°C), pH cepenoBuina, KoHueHTpauii (epMeHTy, dacy
EKCTpaKIIii Ta po3Mipy YaCTUHOK CyOCTpaTy.

OCHOBHUMH TIepeBaraMy EKCTpakiii 3a ydacTi (epMEHTy € BHKOPUCTAHHS
BOAM a00 BOAHUX Oy(depiB sIK EKCTPareHTy 3aMiCTh OpPTaHIYHUX IIKIJJIUBUAX Ta
JIOPOTHUX PO3YMHHUKIB. TakoX HIDKUI TEMIIEPATypH MPOIECY CIPHUSIIOTH 30EPEKESHHIO
CTPYKTYpH TEPMOJIAOUTbHUX CHOJYK, Hampukiaajg BitamiHiB. Hemgomikamu maHoi
EKCTPaKIIii € TPUBATICTh MPOTIKAHHS TMPOIIECY, IO BapiroeThes Bia 1 roaman no 48
roauH. [1, 2]

3a 1omoMoror PepMEHTHOI €KCTPAKIllT OTPUMYIOTh Psijl 010JI0TIYHO aKTUBHUX

pPEYOBUH, ajie OCHOBHHUI IHTEpPEC TMPEACTABIAIOTH MONI(PEHONH, IO BOJIOAIIOTH
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AHTUOKCUIAHTHUMH, AaHTHKAHIIEPOTEHHUMH, TPOTU3ANAIBHIMH Ta aHTUMIKPOOHUMU
BJIACTUBOCTSIMH. [3]

deHOoNMBHI  CIOJAYKW B  HEPO3YMHHIM  (OpMI  KOBaJ€HTHO-3B’s3aHI 31
CTPYKTYPHUMH KOMIIOHCHTAMH KJIITUHHUW CTIHKA 4Yepe3, IO PO3YMHHHUK HE
BUBUIbHSIE 3HAYHOI YaCTHMHHU CIOJYK 3 KIITHHU. B OCHOBHOMY KJIITHHHY CTIHKY
POCIIMH CKJIaJal0Th MOJicaxapuau, Takl sSK IEI0JI03a, TEMIIEII0I03a B MOEHAHH] 31
CTpYKTypHUMHU Oinkamu. Tomy mig dYac (epMeHTHOI eKcTpakuii HaigacTiiie
BUKOPUCTOBYIOTh HACTYIHI TPYNU €H3UMIB 3 LETIOJOIITUYHOI, MEKTUHOMITHYHOIO
Ta KCHUHJIAHOJITUYHOIO aKTUBHICTIO. Tak QepMeHT lenona3a Jii€ Ha IEI0J03y
MIKpO(}10Opu KIIITUHHOI CTIHKUA POCIMHM, IEKTHHA3a JII€ HA PO3Tally>)KEH1 CTPYKTypH
MEeKTUHIB, a KCWIMHA3M JiI0Th Ha TMepexXpecTHo-3’e€aHanl TiikaHu. [Iporec
(depMeHTaTUBHOI MOAMQIKALl KIITUHHOI CTIHKM POCIMHHM 300pakeHa Ha puc. l.
KpiMm TOro, xoMIUIEKCHA EKCTpakiiisi Ma€ BUILY €(QEKTUBHICTb, OCKUIbKH Kpalle
BUBUIbHSIE (PEHOJIbHI CIIOTYKH. [4, 5]

IlexkTHH

CepeHs 1amerna

d IlepBuHHAa

KJIITHHHA CTIHKa

Po3unHHI OLIKH

ITepexpecHo- T
3’ €IHAH] NIKaHH——— %

MikpodiOpuTH . : — SO
memotosn = - = n
f \ ITna3MaTHIHA
CHHTeTa3a IEeTIOTO3H —7 71/ ) MeMmOpaHa
AN |
DepMeHTH: Iemonasa B IlexTunaza Kenwminasu

Puc. 1 CtpykTypa KJAITUHHOI CTIHKH POCIIMHHU Ta BIJIMB Ha Hel (pepMEHTIB.

Otxe, hepMEHTHA EKCTPAKIliS 1€ HEKJIACMYHHMM METOJ E€KCTpakilii, B OCHOBI
SKOTO JIGKHUTh TMporec (EepMEHTHOrO PO3ILISIJICHHS KIITUHHUX CTIHOK ISt
301IbIICHHS B1JICOTKY OTPUMAHOTO MPOIYKTY.
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BruiuB cnipyJiiHu Ha OPraHoJIeNTHYHI NOKA3HUKHM B TEPMOCTATHUX HOrypTax

KyJaew A.B., /IBincbkux H.B.
Hanionaneuuii papmanieBTUUHUN YHIBEPCUTET, M. XapKiB, YKpaiHa

begunoval203@gmail.com

Beryn. ChipysniHa - e MIKPOCKOIIYHA LIaHOOAKTepis, 10 Mae 3eJeHy abo
CUHIOBATO-3€JICHUI BIATIHKK. BOHA BiJoMa CBO€IO BUCOKOIO Xap4yOBOKO I[IHHICTIO Ta
pPI3HOMaHITHUMH KOPMCHHMHU BJIACTUBOCTSAMHU. Jlo IIMX BIACTUBOCTEH MOXKHA
BiIHECTH: OaraTuii XapyoBUU CKJIaja, 30aJaHCOBAHUM AaMIHOKHCJIOTHHM CKJIa,
MOJIMILIEHHS IMYHHOI CUCTEMH, MIABUIIEHHS! €HEPT€TUYHOTO PIBHS TOLIO.

[Tepmri 3ragky mpo CHipyiiHy SIK Xap4oBOi J0OAaBKU BIHOCATHCS 10 CEPEAMHHU
20-ro cromitrs. HalOunbll paHHI 3rajiku Mpo CHIPYJIIHY SK XapyoBYy J100aBKY
BUSIBJIEH] B JiTepaTypi, ska 3'sBuiacs B 1940-1950-x pokax. ¥V uei mepioa Oymnu
MPOBENCHI JIOCTIDKEHHS 100 Xap4YOBUX BJIACTUBOCTEW CHIPYJiHM Ta i
HNOTEHLIMHOrO 3acTOCYBaHHS y XapuoBld mnpoMucioBocTi. OaHMM 3 mepmmx

BUMAJKIB BUKOPUCTAHHS CIHIPYJTiHM SK XapyoBoi J0O0aBKHM MoOxke OyTu
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eKCIIepUMEHTaJbHEe JOAaBaHHSA 1i OO XapuoBUX MPOAYKTIB Jid TOKpAIICHHS
XapUYOBUX SIKOCTEH Ta 30arauyeHHsI HyTPIEHTAMHU.

3rofioM, 3 pO3BUTKOM JIOCIIIPKEHb y Tally3l (iToXapuyBaHHSA Ta 301JIbIIEHHAM
1HTEepecy 10 HaTypalbHUX JIKEeped XapuoBUX M00aBOK, CHIpyTiHA OTpUMaja 3HAYHY
MOMYJISIPHICTh K OJWH 3 HAWOUIbII TMOXXMBHUX 1 (PYHKI[IOHAJBbHUX JOAATKIB [0
Xap4YOBUX MPOAYKTIB.

OpuH 13 BapiaHTIB KyAH MOXHA JTOJIaBaTU CHIPYNIiHY 1€ TEPMOCTaTHI HOTYpTH.
OxpiM BXK€ BIIOMHUX KOPHUCHHUX BJIACTUBOCTEH HOTYpTy, CIipyJiHA B MOEAHAHHI 3
I[I€I0 MOJIOYHOIO MPOAYKIIEID MOXE JTOJATKOBO TIJABUIIUTH XapyoBY IIIHHICTb,
MOKPAIIUTH (PYHKIIT KMIIEYHUKY, TIABUIIUTH IMyHITET TOLIO.

Meta nocaimkennsi. [IpoBeeHHs BIUIMBY CHIPYJIiHA HAa KOHCHCTEHIIIIO, KOJIIP,
3arax Ta CMak TEpMOCTaTHUX HOrypTax J0 Ta MicJis CKBalllyBaHHS.

Marepiaau Ta metoau. MiKpOoCKOITIYHa [[1aHOOAKTEPIs B PI3HUX KIIBKOCTAX Ta
TEPMOCTATHI HOTYPTH A0 Ta MICHs CKBallyBaHHSI. BUKOpUCTaHHS CEHCOPHOTO METOJ
JIOCIIIKEHHS.

PesyabTatu pociimxennsi. [[ns nociiakeHHs BUKOPUCTOBYBAJIACH CIIpYyJiHA
AK XapuoBa pgoOaBka. Sk BimomMo BoHa OaraTta Ha KOpHUCHI BiacTHBOCTI. s
JOCITIDKEHHS OpaJiach CHipyJiHa B TakuX KiabkocTsx: 0,5, 1, 1,5rTa 2 r.

ko nomaBaTH CHIpYNiHY A0 CKBallyBaHHS B TEPMOCTAaTHUM HOrypT, TO BiH
3MIHIOE CBIM KOJIIp Ha 3€JIEHyBaTUM 3 roiyOyBaTHM BKpaIlJIeHHs 1 30epirae oro Ha
MPOTSI31 BCHOT'O Yacy CKBAIllyBaHHs. A MpH JTOAaBaHH1 CIIPYJIIHU MMICJIsI CKBAITyBaHHS
TO KOJIIP 3aJIMIIAETHCS CBITIO-)KOBTUM 3 JIOJJABaHHS T'0JyOOro BIATIHKY Ha MOBEPXHI
HorypTy, TOOTO TaM Je CIipyJiiHa KOHTAaKTy€e 3 caMuM HoryptoM. Ha KoHcuCTeHI110
Ta 3amax CIipyJiHa JI0 Ta MICJs CKBAIlyBaHHS HE BIUIMBAE.

Ane pi3Ha KUIBKICTh CHIPYJIIHM BIUIMBA€ Ha CMOKOBI BiacTUBOCTI. [lpu
kiibkocTi 0,5 T Ta 1,0 T HISKOrO CTOPOHHBOTO MPUCMAKY HE BiAYYBa€ThbCA. A Mpu
nonaBanHi Bxke 1,5 r a6o 2,0 T Biq9yBa€ThCS CTOPOHHIN MPUCMAK.

BucnoBku. JlociikeHHs BIUTUBY JI0JIaBaHHS CHIPYJIiHU B pi3HUX KibkocTsx (0,5
r, 11, 1,5r12r) B TepMOCTaTHUI HOTYPT J0O Ta MICJS CKBAIIyBaHHS IOKA3aJio, 110
Horyptu 3 noxaBaHHsM 1 r1 1,5 r cipyiiHKM Many BUpaK€HUH CMak 1IbOTO JI0/IATKy, B

TOM yac sIK y HOrypTax 3 MEHIIOI KIJIBKICTIO CIIPYJIIHU CMaK He OyB BITUYTHHH.
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JIluHaMiKa NPOTUMIKPOOHOI AKTUBHOCTI raJI0reHo-
(xaabkoreHo)gyHkuionamizopanux 4-aaii-5-oxco-1,2,4,5-
terpariapo[1,3]riazono[3,2-a]xina3oJiHiii rajoreHiain
1Ky.11ﬂ JL1O., 1KyT JLIK., 1KyT M.M., lOnnceko M.IO., ’[ManTho B.B.,
lauko E.M., ’By;mna T.B., “T'aza K.B.

Kadenpa opraniunoi ximii, “Kadenpa mikpo0bionorii, Bipycosiorii, emiemMiosnorii 3 Kypcamu
iH}ekniitHnX XBopoO Ta (pTu3iaTpii, YKropoAckkuil HalliOHAJTBHUHA YHIBEPCUTET, M. Y KIOpO/,
Ykpaina

diana.kut@uzhnu.edu.ua

BpaxoByroun 3pocrarody CMEPTHICTh HaceJeHHS 4epe3 OaKTepialibHy
PE3UCTEHTHICTh JO0 [ii aHTUOIOTHKIB cyyacHa (QapmalleBTUYHa XiMisi BUMAarae
MOIIYKY HOBUX AHTUMIKpOOHUX 3ac00iB. OgHUMM 3 HAOUIbII TEPCHEKTUBHUX Y
JAHOMY BIJIHOIICHHI € TMOXIJHI XIHA30JITy Ta Tia30iy, SKi 3HAWNUIM IIUPOKE
3aCTOCYBaHHA B AKOCTI €(EKTMBHMX JIKapChKHX 3aco01B y (apmariii. Ha ocHOBI
JAHUX T10 O10JIOTIYHIM aKTHMBHOCTI HABEJICHUX TIE€TEPOIMKIIIB XIHA30JIHM 1 Tia30JIH
MOXYTb PO3TIISAIATHCS K TIPHUBIICHOBaHI CTPYKTYPH, IO MPUBEPTAIOTH 3HAYHY yBary
JTOCTIIHUKIB Yy MOOYA0BI O10JIOTIYHO AaKTUBHMX MOJEKYJ TaKMX K KOHJEHCOBaH1
T1a30JI0X1HA30JIIHH, ITUITXOM aHeJIOBAaHHS J0JIaTKOBOTO IUKIY O OCTOBY X1HA30JI1HY
ab6o Tiazomy. JlaHuii MeTOJ CHHTE3y € OJHUM 13 CTpaTeriuyHuX TMIIXOIB J0
oJIepKaHHS «IIKOMOMIOHUX» CTPYKTYP 3a KOHIICTINE€K "MOABIWHUX MpemnapaTis'.
Tomy, MeTor0 naHOi poOOTH € JOCIIPKEHHsS aHTHOAKTepiaabHOI aKTMBHOCTI Ta il
TUHAMIKH 3 JacoMm Ha TIPUKJIaII rajioreHo- Ta
XaJIBKOT€HTaI0TeHO(PYHKITIOHATI30BaHUX T1a30JI0X1HA30I1HIB aHTYISIpHOT OyI0BH.

JlocniKyBaHUMU CHOJYyKaMU CIYTYBaJId aHTYJSIPHI Tia30yi0XiHa30iHu 1-4,

AK1 OJIEPKYBAIIA PEAKLIEI0 eIEKTPO(DUIbHOT BHYTPIIIHBOMOJIEKYJIAPHOT IIUKJII13allii.
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[IpoTuMikpoOHY aKTHBHICTH BU3HAYaM o0 mramy Staphylococcus aureus,
BHJIIJICHOTO BiJl XBOPOTO Ha MAPOJOHTUT METOJOM CEPIHHUX PO3BEACHHb Y PIIKOMY
MOKUBHOMY CepelloBUIIl. [l 1bOro roTyBaju Cepil0 PO3BEIEHb JOCITIIKYBAHHX
pedoBuH Big 500 mo 31.25 mxr/ma. O6’eM pedoBHMH y mpoOipkax CTaHOBUB 1 ML
Jlani B mpoOipku BHOCWJIM TakMil caMuii 00’€M CTaHAapTHU30BAHOTO MIKPOOHOTO
iHOKyIoMY (16-24-roHHA arapoBa KyJbTypa JI0BEJIeHa J0 CTaHaapTy MyTHOCTI 0,5
3a Mak-®apnanmgom poseaeHa y 100 paziB). Takum 94rHOM KiHIIEBI PO3BEICHHS
ctaHoBwIN 250-15.625 mkr/mi. Ilicns 24-roqMHHOTO KyJbTHUBYBAaHHS y TEPMOCTATI
npu 37 °C Bu3HavyaiM MiHiMalbHY 1HT10ytouy (MIK) Ta MiHIManbHy OakTepuUUIHY
koHreHtpanii (MBK) pewoBuH. [ BHU3HAuYEHHS AWHAMIKH aHTHOAKTEpladbHOT
AKTUBHOCTI PEYOBHH BH3HAYAIM iX NPOTUMIKPOOHY 110 Oe3mocepesHbo Micis
cuntesy (1-2 mui) ta vepe3 2 wmicsui. 3HadeHHs MIK ta MBK gocmimkyBanux

PEYOBHH MPEJCTaBIICHO y TaoI. 1.

Tabmuus 1. Jlunamika mpoTUMiKpOOHOT aKTHBHOCTI aHTYJISIPHHUX Tia30JI0X1HA30JIIHIB

No PeuoBuHa MIK (1) | MBK (1) | MIK (2) | MBK (2)

p | damirlionomerii-Sokeo-1245- | g5 | o5 125 | 250
terpariapo[1,3]riazono[3,2-a]xiHa30miHii Opomifg
4-amin-5-okco-1-[(Tpuxiaopo-A4-TenaHin)MeTunI |-

2 | 1,2,4,5-terparinpo[1,3]riazomo[3,2-a]xiHa3omiHii 62.5 62.5 62.5 62.5
XJIOpUJT
4-amnin-5-okco-1-[ (Tpudpomo-A4-TenaHin)MeTHI |-

3 | 1,2,4,5-terpariapo[1,3]riazomno[3,2-a]xiHa30miHil 250 250 250 500
Opomin
4-amin-5-okco-1-[(Tpubpomo-A4-cenanin)mMeTun|-

4 | 1,2,45-rerparigpo[1,3]riazono[3,2-a]xiHa30iHil 62.5 250 62.5 250
Opomin

[Tpumitku: MIK (1) miHimManpHa iHriOyroua KOHIIEHTpalis CBIKOCHHTE30BAaHHX DPEUYOBUH;
MBK (1) — miHiManpHa OakTepHIMIHA KOHLIEHTpalis CBIXXOCHHTe30BaHUX peuoBuH MIK (2) —
MiHIMaJbHa 1HriIOyroua KOHIIEHTpalis pedoBuH uepe3 2 wicaui; MBK (2) — wmiHimanbHa
OaKTepHUIIMIHA KOHIIEHTpALlisl PEYOBUH uepe3 2 MiCsII.

Takum 4uHOM, B JAaHId poOOTI TPOBEACHO JOCIIKCHHS JUHAMIKU
MPOTUMIKPOOHOT aKTMBHOCTI aHTYJISIPHMX TaJOTeHIAIB Tia3ojoxiHazoiiHiio 1-4. Ha
OCHOB1 OJIEpP’)KaHUX EKCIIEPUMEHTAIBHUX JIaHUX BapTO BIAMITHTH 30€peKeHHS

MPTUMIKPOOHOI aKTHUBHOCTI cojieil 2 1 4 Ta 4aCTKOBY BTpaTy akTUBHOCTI OpOMIJIiB

1, 3.

251




JlocaixxeHHs NPoAYKUii cuaepodopiB MikpoopranisMmamMmu
poaiB Pseudomonas ta Bacillus

Kyp’suinos €.J1.
OHY imeHi I. I. MeunukoBa, Oneca, Ykpaina

kurianinov.yevhen@stud.onu.edu.ua

OcTaHHIM YacoM BH3HAYAETHCS 3HAYHE HAKOMUYCHHS Yy TIPyHTaX, TaKUX
€JIEMEHTIB, SIK Ba)XKKi MeTajau. BupimeHHsIM 1iel mpo0iaeMyu Mae CTaTH CHpsSMOBaHA
Olopememialis X 3eMeb.

MikpoopraHi3mMu Ta ix MeTaOOJITH BXKE YCIIIIHO MOKa3yBaju cebe sIK OJIUH 3
e(eKTUBHUX 3aCO01B BUIIPABICHHS CHUTYAIlli MICISA PI3HUX EKOJIOTTYHHUX KaTacTpod,
Kl TpaIUBIMCh 3 JIOJACTBOM. IlepeBaramMu MIKpOOpraHi3miB IIOJO IHIIHUX
010J10T1YHUX OO’€KTIB € PI3HOMAHITTS CHEKTpy (GEepMEHTIB, BHCOKI ajamnTalliiiHi
3IaTHOCTI Ta MOJIMBICTh IIBHJAKOI MPOAYKIlI METa0OJITIB JJs 3B’SI3yBaHHA
BIIIIOBITHUX €JIEMEHTIB.

Cronykamu, siKi MOXYTb OYTH BHUKOPHUCTAHI JJIsi 3HUKEHHS TOKCUYHOTO
BIUTMBY BaXXKMX METaNIB, SIKI HAKOMUYYIOThCS Y IPYHTI, € cuaepodopu. i cnomyku
B1JIOMI, MEPIII 32 BCE, 3/IaTHICTIO XenaryBaTtu io0Hu Depymy, ajie BOHH TAaKOXK MOXKYTh
3B’SI3yBaTH 1HIII METalIH, TpaHCHOPMYIOUHM iX y Oe3neuyHi GopMH sl POCIHH, L0
BI/IMOBITHO BIJTHOBJIIOE CTaH IPYHTIB.

BaxxnmBuM 3aBIaHHSAM I8 BUCHHX € Mojaudikallis BiAMOBIIHUX IPOIECIB,
MOIYK €(PEeKTUBHUX MPOAYLEHTIB HEOOXIAHUX METa0ONITIB Ta MOXKIMUBOCTI iX
ajanTarlii i1 BAKOPUCTAHHS Y HABKOJUIITHHOMY CEPEIOBHIIII.

MeTtoro poGoTu Oyno BH3HAYEHHS 3IaTHOCTI OKPEMUX MPEJICTABHUKIB POIIB
Pseudomonas Ta Bacillus npoxykyBatu cunepodopu Ta BCTAaHOBJICHHS 1X TUITY.

MikpoopraHizmu, 1mo Oyad IOCHKyBaHI B poOOOTI, HaJeXaTh JO POJIB
Pseudomonas (P. aeruginosa ATCC 15692, P. aeruginosa ATCC 27853) Ta Bacillus
(B. cereus OHY 307, B. megaterium OHY 308), Oysio oTpuMaHO 3 KOJCKIlii KYJIbTYp
MIKpOOpTraHi3miB kadenpu MikpoOionorii, Bipycosorii Ta 6iorexHosnorii OHY imeni

I.I. MeunukoBa.
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3 MeTOow OTpUMaHHA cuaepodOpiB AOCTIIKYBaHI MITaMU KyJIbTHUBYBAIU Y
HOXXMBHUX CEPEIOBHINAX 3 TIIEpHHOM Ta 0e3, 3a Temmeparypu 37 °C BIpomoBxk 3
TwxkHiB. Yepes neBHi npoMikku vacy (0, 1, 3, 7 ta 10 no6a) BimOupamucs mpodu, B
SAKUX BU3HAYAJIMCh HACTYMHI MapaMeTpH: KUIbKICTh KIITHUH, CHEKTP Ta KOHIEHTpALlis
cunepodopiB. Inentudikaiis cuaepodopiB 3 KaTeXeJIaTHUMHU Ta T1IPOKCOMAaTHUMHU
rpynamMu  3ailicHioBaaM 3a Meromamu  Arnow Ta Csaky BigmosimHo. Beci
EKCIIEPUMEHTHU MPOBOAMIIN ABI4l, KUIBKICT MIOBTOPIB Y KO)KHOMY 3 HHX JOpiBHIOBAJIa
5. JloCTOBIpHICTh PI3HUIII OTPUMAHUX PE3YJIbTaTIB BH3HAYaANIaCh 3 BUKOPUCTAHHSIM
kputepito Ct’roaenTa, p < 0,05.

B poGoti Oyno BU3HAYEHO, IO AOCIHIKYBaHI MIKPOOPTraHi3MH IIBHJIKO
aJanTylThCs J0 MOXUBHOTO CEPEJIOBHINA, HAKOMUYYIOYM OloMacy BXK€ Ha MepIry
n00y. MakcuMalnbHUNA BMICT KIIITHH Yy MOXKMBHOMY CEpEIOBMILI CHOCTEpIraBcs Ha
CbOMY 00y, MICJISI YOro CIOCTEpIraJioch 3MEHIIEHHS iX KUIbKOCTI. JlonaBaHHs
TUIIEepIHy Mij Yac KyJbTUBYBaHHS OUIBIIOCTI IITaMIB MPU3BOJUIIO JI0 3MEHIIEHHS
MPUPOCTY iX OlomacH.

JocnimxeHHss CUHTE3y cuaepodopiB MPENCTaBICHUMH MIKpOOpPraHi3MaMu
BHUSIBUJIO TOW (DakT, M0 JJIT HUX € XapaKTepHUM aKTUBHUN CHHTE3 IUX CITONYK, SIK
KaTEeXOJIATHOTO, TaK W TiIpoKcoMaTHOro TUMIB. [Ipu 11bOMy OcTaHHA Tpyma CHOJIYK
CHUHTE3yBajJach SK IICEBJIOMOHAJIaMH, TaK W OaluiaMu, OLIbIT 1HTCHCHBHE, HIX
KAaTexoJIoBl MOX1AHI. MakcumMyMm mnpoAykuii cuaepodopiB 3 TIAPOKCOMAaTHUMU
rpynamMmu crocTepirascs Ha 7 100y it npeactaBHukis B. megaterium OHY 308 Ta
P. aeruginosa ATCC 27853. Ilpu mopiBHSHHI Pe3y/bTaTiB IMIOAO IHTEHCUBHOCTI
npoaykii  cuaepodopiB  JOCTIHKYBAaHUMH ~ MIKPOOPTaHI3MaMu 3a  HasBHOCTI
TJIIEPUHY Yy TOXXWBHOMY CEpElOBHINl OyJI0 OTPUMAHO MEHIIl KOHIIEHTpAIlii
BIIMOBITHUX CITOJIYK.

Omxe, KyJabTHBYBaHHS MikpoopranismiB posaiB Bacillus ta Pseudomonas 3
METOI0 OTPHUMAaHHS CcHUJEepoOpiB HAa MIHIMAIBHOMY CepeloBUIINl 0Oe3 1omaaBaHHS
T[JILEPUHY € OUIbII €EeKTUBHUM PIILIEHHSIM, OPIBHSIHO 3 BUKOPUCTAHHAM TILIEPUHY

K JpKepera KapOoHy.
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BiorexHousoris y TBapuHHMUTBI. BioTeXHOJI0TYHI po3po0KH AJ1s1 NTAXiBHUITBA

JlurBunosa A.O.
Kadenpa exororii Ta 6i10TeXHOJIOTIH B pOCIMHHUNTBI, Jlep:kaBHUI 010TEXHOIOTIYHHIA YHIBEPCUTET,
M. XapkiB, YKpaiHa

litvinovaa972@gmail.com

bioTexHomnoriss y TBapUHHUITBI TPYHTYEThCS Ha JOCSATHEHHAX CYYacHOI
Oiosiorii. Po3pobmisie Meroau Ta TPUHOMH OTPUMAHHS PENpPOIYKTHUBHUX KIIITHH,
€eMOpIOHIB, OI0JOTIYHO AKTUBHUX PEYOBHH, KOPMIB Ta MPOAYKTIB TBAPUHHOIO
MOXO/IKEHHS, a TaKOXX YJOCKOHAJIOE Ta pPO3po0Jsie HOBI METOAU poOOTH 3
TBapUHAMU 1 I[IHHUN TeHoTur. [IpaBWIIbHICTH, BMIHHS 1 3HAHHS BHUKOPHUCTAHHS
010TEXHOJIOTTYHUX METOJIB JAa€ 3MOTY BHBOJMUTH HOBI MOPOJY CBIMCHKUX TBAapUH Ta
yJIOCKOHAJIOBATH BKE 1CHYIOUI.

Kopmu y ckitaganHi co01BapTOCTI IPOAYKIIi NTaXIBHULTBA 3aiiMalOTh OljIbIIe
HDK TIOJIOBUHY ILIIHU MPOAYKTY, TOMY 3Ha4yHl pe3epBU 30UIbIICHHS PEHTA0EIbHOCTI
BUPOOHMIITBA XOBAIOTHCA Y TIJIBUIICHHI KOE(IIi€HTa KOPUCHOI [ii CIIOXKUTHX
MITULICIO KOPMIB.

TpaBHa cuctema, a came ()EpPMEHTH TPABJICHHS TBApHH (IITHIII) I[IIKOM MOXYTh
BIIOPATHUCS 3 JIETKOIO 3aCBOIOBAHUMU BYTJIEBOJAMHU, O1JIKAMU, KHUPAMH, [0 MICTIThCS
B KOpMi. AJile BBEJEHHS 0 CKJIaAy KOPMY HaJIMIPHOI KUIBKOCTI Ba)KKOJOCTYIHHUX
KOMITOHEHTIB, [0 MICTUTHCSI B MIIEHUII, BIBCl, SUMIHHI TaJbMyIOTh POOOTY TpaBHOI
CUCTeMH 1 TPOAYKTHUBHICTH KOPMIB 3HIXKY€Thcs. lle mom’s3aHe 3 TuUM, 1O B
MepeIYeHUX KOMITOHEHTaX MICTHTHCS BEJIMKA KUIbKICTh KIITKOBUHH, SKY IITHII,
MPOCTO HE B 3MO31 3aCBOITH Yepe3 BIJICYTHICTh B iX TPAaBHOMY TPaKTI BIIMOBITHUX
(bepMeHTIB.

ToMy B Takux BHMaAKaX € IbOMY MPOCTE PIIMIEHHS B KOPM J0/aBaTH
cnenu@iuHi ¢epMeHTHI J00aBKM sIKI 3[aTHI 3pYHHYBaTH OCHOBY CTPYKTYpHU
KIIITKOBUHU Ta PO3YMCTHTU IUIAX BJIACHUM TPaBHEBUM (DEPMEHTOM 0 MOKHBHHUX

pedoBuH KopMmy. HaitOinbi onTuMansHuM 1 epeKTUBHUM € BUKOPUCTAHHS J00ABOK 3
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NpOOIOTUYHUMH BIIACTUBOCTSIMH Ha OCHOBI XHBUX MIKPOOPraHi3MiB CHMOIOHTIB
[UTYHKOBO-KHUILIEYHOTO TPAKTY TBapHH.

[IpoaykTOoM NTaxiBHMIITBA € HE TIIBKM M'sca Ta SMI, a W SKICHI OpraHidyHi
no0puBa miciis nepepoOku nTamuHoro nmociiay. Ha pasi ne npubytkoBuit 6i3Hec 1Jis

(dhepMepiB 1 HE TIJIBKH 1X.

Jocaigxenns mikpodiomy kumkiBauka Apis mellifera
METOI0M CeKBEHYBaHHSI

Makosgeii P.3., lllemearox H.II.

Kadenpa Giotexnomnorii Ta pagiosnorii JIbBIBCbKOTO HAI[lOHAILHOTO YHIBEPCUTETY BETEPUHAPHOT
MeauiuHn Ta 6iotexHonorii imeni C.3. [kunpkoro, M. JIbBiB, Ykpaina

romamakovey@gmail.com

AKTYaJbHICTb TeMH. 3 KO)KHUM POKOM YHCEJIbHICTh MOMYJISALIA MEJOHOCHUX
OJK1JT HEBIMUHHO 3MEHINYETHCS, IO CTaBUTH IMiJi 3arpo3y He Jjuie edeKTHUBHICTh
O/KUIBHUIITBA, aj€ 1 EKOJIOTIYHY pIBHOBary, sika € KJIIOYOBOK [JIsi HAIIoro
€KOJIOTTYHOro J100po0yTy. OIHIEI0 3 TOJOBHUX 3arpo3 JJisg MEIOHOCHUX OJKII €
3aXBOPIOBAHHS KHILKIBHMKA, BUKJIMKAHI MaTOT€HHUMH MIKpOOpraHi3Mamu. Y CBITJII
1IbOT0, JOCJIIPKEHHSI MIKpOO1OTH KUIIKIBHUKA CTA€ KIOUYOBUM 3aBJAHHSIM, OCKIIbKU
CIIOCTEPITAETHCSA KOPEJAIIS MDK il CKIaoM, 3J0pOB'SIM Ta CTIMKICTIO MEIOHOCHHUX
OJIK1JT 10 3aXBOPIOBAHb.

Meta podoTu: ineHTHdIKaIlis OaKTepiid, BUAUICHUX 3 CEPEIHbOI KUIITKUA TOP1JT
Apis mellifera muisxom cekBeHyBaHHS HYKJICOTHIHOI OCioBHOCTI rera 16S pPHK.

Marepianu i meroau. [locnipkeHHs npoBeaeHo Ha 0asi jadoparopii TOB
«Excrutomken». Y poboti Oyno Bukopuctano naBi mopoaum Apis mellifera: Apis
mellifera carpatica Ta Apis mellifera carnica. 3 mux 0mkin Oyso 130Jb0BaHO B3ipITi
CepeHiX KHIIOK, 3 SKMX OyJI0 IPUrOTOBAHO AecATHKpatHi possenenns (107" — 107).
HecstukpaTHi po3BefeHHs Oylio BHUCITHO Ha cepemoBuia [SA (3 J10JaBaHHSIM
OapBHUKA OpPOMKpE30JI0BOro 3ejeHoro 1 nukiorekcuminy) i MRS (3 momaBanHsM
nukiorekcuMiny). Yamxku Ilerpi 3 MRS inkyOGyBanmu npu 35°C mpotsarom 24-48

roauH, a yamku [letpi 3 TSA - mpu 30°C npotsirom 24-48 roaun. Ilicns iakyOarii
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neBHI KoJIoHii Oyno mepecissHo Ha cepenoBumia (TSA i MRS) 6e3 cenekTHBHUX
areHTiB, JUIsl OTpUMaHHs OioMacu. 3 OiomMacH KOJIOHIM MIKpOOPTaHi3MIB BUIIICHO
cymapny JHK, mnponykoBano ammiikonu rteHa 16S pPHK. Hyxkneoruani
nocnigoBHOCTI amiutikoHiB TeHa 16S pPHK cekBenoBano 3a Cenmxepom. [lomryk
TOMOJIOTIYHUX HYKJICOTUIAHUX TMOCTIAOBHOCTEH 3AIMCHIOBAIIM 3a JIOMOMOTOIO
anroputmy BLAST B 6a31 ganux NCBI.

Pe3yabTaTi AoCHiIKeHHs. AHATI3yI0Ud HYKJICOTHU]HI IMOCIIJOBHOCTI T€HIB
16S pPHK, Buminenux 3 OakrTepii KuIiukiBHHKa A. M. carpatica 3a a0momMoroo
anroputMy BLAST Oyno inentudikoBano asa poau: Bombella i Neomicrococcus.
AHani3yroun HYKJICOTHAHI mociigoBHOCcTI reHiB 16S pPHK, Buainenux 3 Gakrepiit
KUIIKiBHUKA A. M. carnica 3a gornomororo anroputmy BLAST, ineHTH(IKOBAHO TpH
pomu: Bifidobacterium, Streptomyces, Bartonella.

BucHoBku. 3a pe3yiabTaTaMM MPOBEACHUX JAOCHIKEHb HamMu Oyio
imeHTudikoBaHo S5 poxaiB Oakrtepiii. [Ipo BuaUIeHHS 1 1AEHTU(IKAILIIO POIY
Neomicrococcus 3 mikpooOiotn kumeunuka A. mellifera nanux He 3HaiineHO, TOMy
MOXHAa TPUITYCTUTH 10 paHilme Ied pix He Oyno 1aeHTU(IKOBAHO B CKIIAJl

MmikpoOiotu kumkiBHuka A. mellifera.

MapKeTHHIOBI JOCJIIIKEHHS CBITOBOI0 PUHKY MeIUKO-0i0JIOTiYHOT AHATITUKHI

Masumes B.B., Kopasenko B.B., I'anymka C.E.
MixHapoaHuii eBporelicbkuil yHiBepcuTeT, M. KuiB, Ykpaina

viktor.malyshev.igic@gmail.com

Jloxisi CBITOBOTO PUHKY MEIUKO-010J10TiuHOT aHamITUKH B 2022 p OIiHIOBaBCS
B 9,0 mupa. mon. USA. OuikyeTbes 3poCTaHHs 00CATY pUHKY 70 16,3 Mapa. 07, y
2030 pomi 3 CCT3 7,6% 3a nepiox 3 2023 mo 2030 p.p. [1].
CerMeHTHUI aHaNi3 pUHKY MEIUKO-010JI0TIYHOT aHATITUKH:
® 3a xomnonernmamu - y 2022 poii cerMeHT OOCIYyroBYBaHHS JOMIHYBaB 3
yactkow 57,1% noxomy uepe3 3pociay TEHACHIII ayTCOPCUHIY Iociyr. B

CErMEHTI OOCIYroBYBaHHS IependadaroThCcsl HAWBHUII TEMIU 3pPOCTaHHS —
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8,1% no 2030 p. 3aBASKM BUKOPHCTAHHIO MaKeTaMiB MYJIbTHIIOCTYT. 3pocii
TeHJACHIIST [HUQPOBI3alii OXOPOHHM 3I0pOB'S Ta IUPPOBa TPaMOTHICTD,
po3BuToK IT-iHpacTpykTypu Iii€i ramy3i Ta COPHUATIMBI YPsAOBI 1HILIATUBU
CTHUMYJIOIOTh TIOTUT HA aHAJITUYHI PIIICHHS Ta CymyTHI mociayru. TeHaeHIis
iHTerpamii ajaropuTMiB INTYYHOTO I1HTEJIEKTY B aHAJIITHYHI PIIMIEHHS Ta
BIIPOBA/DKEHHSI aHaNI3y BEJIMKUX OOCATIB JAaHUX CTUMYJIIOIOTH IONUT Ha
MOCITYTH.

e 3a eudamu —y 2022 poIli CerMEHT ONMCOBOI aHATITUKHU JOMIHYBaB Ha PUHKY 3
yacTkolo 36,3% depe3 momut Ha omnucoBuil aHami3. [IporHo3Ha anamiThka
MaTtuMe HaumBuAumn Temnu 3poctanHs 1o 2030 p. B 9,0% uepe3 piBeHb
BIIPOBA/DKEHHSI MEPEAOBUX AHAJIITUYHUX pILIEHb s IPOrHO3YBaHHS
MalOyTHIX TEHAEHIIA 1 MIATPUMKH 3alllKaBIEHUX CTOPIH Yy po3pooii
BIJIMOBIHUX CTpaTerii 1 TakTuk [1].

® 3a 3acmocyeannam - y 2022 poui CErMeHT MpoJaxiB Ta MAapKETHUHTY
JIOMIHYBaB Ha PUHKY 3 4acTKow 33,5% m0xoniB 3aBASKH 3pOCIOMY TEMITY
BIIPOBA/PKCHHS aHANTUYHUX PIIEHb y (PYHKINT TpojaxiB Ta MapKETUHTY
opranizauii. Temnu 3pocTaHHS AOCHIIKEHb Ta PO3POOOK CTAHOBUTUMYTh
9,8% 1o 2030 p. 3aBasKHM 301JIBIIEHHIO BIPOBAHKCHHS aHAITUYHUX PIIICHb Y
rajgy3l BIAKPUTTS Ta PO3POOKU JIIKIB, Y CHUCTEMax YNPABIIHHSA KITHIYHUMHU
BUMPOOYBAHHIMH, PO3MIMPEHHIO MOPTQENI0 OpraHizamiid, MO 3ailMarTbCs
HayKamu mpo kutts [1].

e V¥V 2022 pomi CerMeHT JOCTaBKM Ha BUMOTY JIOMIHYBAaB Ha PHUHKY MEIUKO-
010JI0T1YHOT aHATITHKH 3 YacTKOIO y A0xo1 50,6%. 3pocTaHHs MOSCHIOETHCS
30UIBIIEHHSAM JOCTYNy 3 BIJJAJIEHUX MICLb 13 MIHIMI3all€l0 BUTpAT Ta
CKOPOYEHHSIM 00CAry TeXHIYHOro o0ciiyroByBaHHs. KpiM Toro, odikyerbcs,
II0 MPOTATOM MPOTHO30BAHOTO MEPIOAY B TaHOMY CETMEHTI OyJe 3aikcoBaHO
HaiiBuIlll Temnu 3poctaHHs — 8,5% [1] 3aBasku 3pocioMy pIBHIO
YOPOBA/KEHHS BEO-XOCTMHTOBUX Ta XMapHUX AaHAIITUYHUX JOJATKIB Ta

pillIeHb, PO3BUTKY 1HTEPHET-TIOCIIYT.
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® 3a KiHyesum cnoxcusadem - B 2022 poui (apManeBTUYHUNA CETMEHT
JOMIHYBaB Ha pUHKY 3 dYacTkoio 46,7% moxXoay 3aBOsIKM 3pOCTAHHIO
BIPOBA/DKCHHS aHAJNITUYHUX PIMICHb y Tandy3l €(EeKTHBHOTO YIPaBIiHHS
pecypcaMu, BIAKPUTTS Ta PO3POOKM JIIKIB, TJIaHYBaHHS Ta YIPaBIIHHS
npolecaMi  KIIHIYHUX  JOCJIJKCHb, T IBUAILIEHHIO e(DeKTUBHOCTI
BUKOpPUCTaHHS  JikiB.  OuikyeTbcs, 10  HAWUOMMKYUMH  pOKaMu
010TEXHOJOT1YHI KOMMAaHii MPOJAEeMOHCTPYIOTh HANBHUIII TEMIIH 3POCTAHHS —
8,7%, siKi TIOSICHIOIOTHCA 301JbIICHHSIM BUKOPUCTAHHS aHATITUYHUX PIIICHb
y CEKBEHYBaHHI Ta aHaji3l T€HOMY Ta BIIPOBA/)KEHHIO MEPCOHATI30BaHUX
pilieHb I aHamizy naHux|1].
® 3a ceocpachivnumu pezionamu -y 2022 poui IliBHiuHa AMepuka AoMiHyBaja
Ha puHKY 3 4Yactkor 32,0% A0xoAiB 3aBASKH 3pPOCTaHHIO LHUQPPOBOI
IpaMOTHOCTI, PO3BUTKY IT-1HPpacTpykTypu OXOpOHU 370pOB'S, TMOSBI
CTapTaIiB, MIPUCYTHOCTI KIOYOBUX T'PABIIB PUHKY, 3pOCTAHHIO T'€PIaTPUYHOTO
HACeJICHHS, PIBHIO HEIH(EKIIMHUX 3aXBOPIOBaHb, 3POCTAHHIO TOIMUTY Ha
LIHHICHY JONOMOTY 1 TOTOBHOCTI YXBaJICHHS aHAMITHYHUX pilieHb. B
A311icbKO-TUX00KEaHCHbKOMY pErioHi Oyjie 3apeecTpOBAHO HAWIIBUIII TEMIIU
3poctanHs B 10,3% 10 2030 p.
3a manumu [2] Ha cerMeHT xMapHoi aHamThkd B 2021 p. mpunagana 1o
PUHKOBHX JO0XOMIB 63,5 % 3aBAsKku 3pOCTAaHHIO MPOHUKHEHHS [HTEpHETY, PO3BUTKY
XMapHUX CEpBEPiB, BIPOBAIHKEHHS XMapHUX TEXHOJIOTIA Ta TMepeBa3l XMapHUX
TEXHOJIOTIM HaJx JoKadbHUMHU. 3a mnporHozamu B 2030 poii yacTka XMapHUX
TeXHOJ0T1 ctaHoBUTHME 58,9 %, a mokansauX — 41,1%.
Jliteparypa
1. https://www.grandviewresearch.com/industry-analysis/life-science-analytics-
market
2. https://lwww.marketresearchfuture.com/reports/life-science-analytics-market-
8570
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[MepcnekTHBY BUKOPUCTAHHS KYJIbTYPH POCTUHHUX TKaHUH iN Vitro Astragalus
dasyanthus nJist oTpuMaHHA TPHU TEpPIEHIB

"Man:kypa O.A., 2Jlixanor A.®., *KBacko O.JO.

13 Kadenpa exobioTexHosorii Ta 6iopizHoMaHITTs, HarioHansHu# yHIBEpCUTET OiopecypciB
1 mpuponokopucTyBanHs YKpainu, M. KuiB, Ykpaina
2 Kadenpa 6oTaniku, nenaposorii Ta icoBoi cenekiiii, HarioHanpHUI yHIBEpCUTET
GiopecypciB 1 IpUPOJOKOPUCTYBaHHS YKpainu, M. KuiB, Ykpaina

aleksandr.rnr@gmail.com

TpureprneHOBI camoHIHM — Tpyna HATypaJbHUX MPOAYKTIB 3a3BUYAN
POCIIMHHOTO  MOXO/KE€HHA 13  pPI3HOMAHITHOI  CTPYKTYpOIHO Ta  BHCOKOIO
O10aKTUBHICTIO. 30KpeMa, acTparajio3uJd BHUKOPUCTOBYIOTbCA JMJIA JIIKyBaHHS
IyKpOBOTO JiabeTy Ta 3axBOpPIOBaHb HHMPOK, a TaKOX 34aTHI MOJETUIyBaTh
nocTimeMiuHe penepdys3iiHe MOMIKOMKEHHsS cepusd. Actparano3un |V mnpurhidye
npoiidepariro Ta CHOpHs€e armonTo3y MyXJIWHHUX KITHH IN Vitro Tta in vivo. Ili
pPCUOBMHHM CHHTE3YIOThCsS B pociuHax poxy Astragalus. Bimomo, mo kysibTypa
POCIMHHUX KJITHH Ta TKaHWH IN VItr0, € MepCleKTHBHUM JDKEPEIOM Oi0JIOTIYHO
AKTUBHUX PEYOBHMH Ta BTOPUHHUX METa0OJITIB, IO CHHTE3YIOTHCA LIJIICHOIO
POCITMHOI0, TIPUIOMY 3/1€O1TBIIIOTO I1i PEYOBHHU YTBOPIOKOTHCS B KYJIBTYpi IN VItro, y
BUILMX KOHLEHTPALISAX y NOPIBHSAHHI 3 BUXITHOKO pOCIUHOI0. Tak, gocimikeHHs A.
[IIkoHpoBa Ta CHIBaBTOPIB MOKa3ajiu, IO PIBEHb CHUHTE3Y CAIMOHIHIB KIIITUHHOIO
KYJIETYPOIO POCJIMH acTparaiy in VItro € CyTTeBO BUIIKM, HIXK pOCIUHAMH IN VIVO.

Metoro paHoi poOoTH Oyno TpOBEAECHHS Ol10XIMIYHOTO MNPOQIIOBAHHS 1
MOPIBHSHHSA SIKICHOTO CKJIaJy TEPIEHOIAIB B POCIWHHIA CHUPOBHHI Ta aCENTHYHHX
naronax Astragalus dasyanthus in vitro.

Marepiaiom st XpomarorpadiuHoOro IOCTIKEHHS CIIyryBajga pPOCIUHHA
CHPOBMHA Ta AaCeNTHUYHI MaroHd acTparajly MIepPCTUCTOKBITKOBOro iN  Vitro.
ExcTpakiito BTOpHMHHHUX MeTaOouiTiB BukoHyBanmu 70% eranomom (v/v — 1:20).
bioximiuHe mnpodimoBanHs ekctpakTiB A. dasyanthus mpoBomuim MeTomoM
BHUCOKOE(pEKTUBHOI TOHKOmapoBoi xpomarorpadii (BETIIX) nHa mnnacTuHKax

cimikarens G60 (Merck). Po3mineHHs TpUTEpHEHOBUX CalOHIHIB MPOBOJWIA B
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CUCTEMI PO3YMHHHKIB: XJIOPO(OPM — OITOBA KHCIIOTa — METaHOJ — Boja (V/v/v/v —
60:32:12:8). XpomaTorpamy Micisi IPOCYITyBaHHS 00pOOJSUIA PeareHTOM Ha OCHOBI
aHICOBOT'O ajpJeriny 3 HacTynmHuM HarpiBaHHsaMm (10 xB 3a Temmneparypu 100°C).
@DOTOICEHCUTOMETPUYHUN  aHaMi3 BUKOHYBaJIM 3a JOIOMOIOK IIPOTPaMHOIO
3abe3neueHHs Sorbfil TLC Videodensitometer.

3a pe3yinbTaramMu XpoMaTorpadiyHOTO aHali3y B EKCTpaKTaX pPOCIUHHOI
cupoBuHu A. dasyanthus in vitro ta in vivo BusiBiieHO 18 TpPOAYKTIB BTOPUHHOTO
cuHTe3y. DOTONEHCUTOMETPUYHUN aHalll3 MOKa3aB, MI0 MPOAYKTH, SIKI 32 YMOB
xpomaTorpadyBaHHs 1 XapaKTEpPHOIO PEaKIlil0 Ha aHICOBUM albJCTi/ BIAMOBIAAIOTH
TPUTEPIIEHOBUM carnioHiHaMm. Cepesl BUSIBIIEHUX TPUTEPIEHIB Y TKAHUHAX MArOHIB, K1
BHpOIIeHI B ymoBax In vitro, susnaueno 7 (Rf~0,36; Rf~0,61; Rf~0,67; Rf~0,73;
Rf~0,83; Rf~0,88; Rf~0,93), a B pocnuuHili cupoBHHI IN VIVO 5 iHAMBIZyalIbHHX
cnonyk (Rf~0,3; Rf~0,61; Rf~0,67; Rf~0,78; Rf~0,83). Kinbkicauii anami3
TEPIICHOI IIB TIOKa3aB, 0 B KyJBTYpi IN Vitro 3aranbHuii BMicT OyB OiIbIINN MaiiKe B
1,5 pa3u OPIBHSHO 3 POCIMHHOIO CUPOBHHOIO, sSIKa OTpUMaHa in Vivo.

OTxe, y TKaHMHAX pociauH-pereHepanTiB Astragalus dasyanthus B kymeTypi in
Vitro CHHTE3yI0ThCS TPHTEPIIEHOBI CAalOHIHM. IXHs 3arajbHa KilbKiCTh Maiike B 1,5
pa3u BWINA HDX Yy POCIMHHIA CHPOBHHI, sIka OTpUMaHa TpaAauIiiHuM muaxom. lle
BIIKDUBAE IIUPOKI NEPCHEKTUBH OTPUMaHHS OI10JOTIYHO AKTUBHUX pPEYOBHUH B

YMOBaX KOHTPOJIbOBAHOTO 0€3MEPEPBHOIO CUHTE3Y B ACENITUYHUX YMOBAX.

BuxopucranHsi poc/iuH AJ1s1 010CMHTe3y HAHOYACTHHOK Cpidsa

Mapuenko B.B., Ckpoubka O.I.

Kadenpa Giorexnomnorii 1 MmikpoOiosnorii HaiioHanbHOTO yHIBEPCUTETY XapUOBUX TEXHOJIOTIH,
M. KuiB, Ykpaina

potapenko.lera@ukr.net

Biosoriudi MeToaM CHMHTE3y HaHOYacTHHOK cpibia (AgNPS) 3 BUKOpUCTaHHSIM
POCIIMH 3 KOXXHHUM POKOM Bc€ OLibllle NMPUBEPTAIOTh YyBary HAayKOBIIIB 3aBIISKU
e(EeKTUBHOCTI Ta €KOJIOTTYHOCTI. []1 MeToIu BiI3HAYAIOTHCS TPOCTOTOXO 1 IIBUJIKICTIO

OpOBEAEHHS, W0 poOUTh iX mNpuUBaOMMBUMHU [ JochigHuKiB. biocuHTes
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HAHOYACTHHOK cpi0jia 3a yyacTi pOCIMH MOXKE BIOyBaTHUCS 3a JEKIJIbKa XBUIUH a00
TOJIMH, 110 3HAYHO €KOHOMHUTH 4Yac MOPIBHAHO 3 IHIIMMHU MeToAaMu cuHTe3dy. Kpim
TOrO, BUKOPUCTAaHHS POCIMHHHUX €KCTpakTiB st oTtpumanHs AgNPS chpuse
30epeKEHHIO TIPUPOJHUX PECYpPCIB Ta HE BHMAra€ HasBHOCTI TOKCUYHUX PEYOBHH,
10 YaCTO BUKOPUCTOBYIOTHCS MiJ1 4ac (PI3MUHUX Ta XIMIYHUX METOAaX CUHTE3Y.

Tak, Ha CHOTOJIHI BXKE € 0€3J114 JTOCHTIKEHb 3 BUKOPUCTAHHSAM €KCTPAKTIB JIUCTS
pizaux pociuH s cuHtesy AgNPs, cepen aux — Sambucus ebulus (Karan, Gonulalan,
Erenler, Kolemen, & Eminagaoglu, 2024), Triticum aestivum ta Zea mays (Abbas Ta iH.,
2024), Rubus discolor (Ghasemi Ta in., 2024), Olea europaea L. (Alotaibi Ta in, 2024),
Lycium shawii (Kaur Ta i, 2024), Salvia blepharophylla ta Salvia greggii (Geremew Tta
1H., 2024). Takox € JOCHIIKEHHS, JIE 3 I[IEF0 METOK0 BUKOPUCTOBYIOTh €KCTPAKT TUIOAIB
Euterpe oleracea (Taipe Huisa Ta in., 2024), Piper longum (Magdy, Aboelkassim, El-
Domany, & Belal, 2024); ekcrpakt Hacinns apekanyty (Habeeba, & Raghavendra,
2024), Trigonella foenum-graecum (Sarmin, Gurung, Sarkar, Das, & Hoda, 2024);
eKcTpakT JucTsa Ta credniB Fraxinus angustifolia (Jallali, Hedi, Nouir, Hannachi, &
Essghaier, 2024); ekcrpakt pociuau Drymaria cordata (Arya ta iH., 2024), eKCTpakT
BiaxoiB pociauuu Vigna mungo (Mazumder, Mittal, & Nath, 2024).

3aranoMm, BHUKOPHCTaHHS POCIHH [l OIOCHMHTE3y HAHOYAaCTHHOK cpibia
BIIKDHBAE IIUPOKI TEPCTIEKTUBH ISl MOJANBIIAX JOCTIIHKEHh Ta MOXKJIMBOCTCH

3aCTOCYBaHb LIUX TEXHOJOTIN y PI3HUX ramy3sX.

MoXIMBICTH CTBOPEHHS 010€JIEKTPOXIiMIYHMX CHCTEM HA OCHOBI OKpEeMHUX
npejacraBHukiB poxy Pseudomonas

Mapuenko M.A., Pycakosa M.I1O.

Kadenpa mikpobiosnorii, Bipycosorii Ta 6iorexnomnorii, OnecbKuil HallioHATBHUN YHIBEPCUTET IMEH1
L.I.MeunukoBa, M. Oneca, YkpaiHa,

lifeisyoung12@gmail.com, rusamariya@gmail.com

CbOroJiHi IHTEHCUBHO PO3POOJISIIOTECS CUCTEMU 3 BUKOPUCTAHHSIM OPTaHIYHUX
PEYOBHUH 3a]UIsl MOXKIIMBOCTI OTPUMYBATH €IEKTPUYHY E€HEPrito, sIK1 € MPUBAOINBUM

JDKEpPENIOM  4HUCTOi eHeprii. BiAmoBimHI TeXHOJOTIT pO3pOONSIOTECS 3 METOIO
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CTBOPEHHS «EJICKTPUYHUX MIATTIIB» — OloenekTpoxiMiyHux cucteM (BEC) Ha ocHOBI
MIKPOOHHMX KIITHH. MIiKpOoOH1 €JeKTpOXIMIYHI METOJU OIUCYIOTh HHU3KY HOBHUX
TEXHOJOTM, SIKI  BUKOPHUCTOBYIOTH  B3A€EMOJII0  €NEKTPOA-OakTepis  JIsd
O10TEXHOJIOTTYHUX 3aCTOCYBaHb, 30KpeMa BHPOOHMIITBA €JIEKTPOEHEPrii, OUHIIECHHS
BIIXOAIB 1 CTIYHMX BOJ, OlopeMemniamito Ta iHme. l[eHTpaabHUM Yy KOXXHOMY
3aCTOCYBaHHI € 3JaTHICTh MIKpPOOHOTO KaTaii3aTopa B3a€EMOMISATH 13 30BHINTHIMU
akKIenToOpaMu Ta/ab0 JOHOPAMHU EJICKTPOHIB, a TAKOXK MOT0 MeTa0OoI4H1 BIIaCTUBOCTI,
K1 3a0e3MeuyloTh IMOEAHAHHS TPAHCIOPTY EJIEKTPOHIB 1 Merabomizmy KapbOony
[Hassan et al., 2021].

BEC BUKOPHCTOBYIOTh MeTaboJIIuHy aKTHUBHICTh KOHCOPIIIYMY
MIKPOOPTraHi3MiB ISl IEPETBOPEHHS XIMIYHOI €HEprii B cyOCTparax Ha €JIEKTPUUHY
€HEpPril0 Ta BUKOPUCTOBYIOTh BaKKI Ta TOKCHYHI XIMIKATU SIK PEIENTOPU KHUCHIO B
KaTOJHOMY BIIJIIEHH1, 3HIXKYI0UM iX TokcHuHICcTh [Chandrasekhar et al., 2020]. BEC
— 1Ie yHiBepcajbHa TEXHOJIOTis, sika mepeabauvae BupoOHUITBO mnanmuBa (H,, CHy,
€TaHOJIy TOILIO) Ta XIMIYHMX PEYOBHMH 3 KOPHUCHHUMHU BIIACTUBOCTSIMH (€TaHOMY,
OyraHoiy, OiomomiMepiB, JIETKHUX JKUPHUX KHUCIOT TOIIO) 3a JOMOMOTOIO
EJIEKTPOXIMIYHO aKTUBHUX MikpoopraHizmiB (EAM) uepe3 BUKOpPUCTaHHS TaKHUX
cucrteM, sik MikpoOHi nanusHi enemeHTH (MIIE), MikpoOHI1 €1eKTpOITi3HI €JIEMEHTH Ta
. MIIE e tunmom BEC, skwmit BukopucroBye EAM nans  BupoOHUIITBA
CIEKTPUYHOTO CTPYMYy IIJISXOM OKHCIEHHS IIUPOKOTO CIeKTpy OioMacu Ta
OpraHiYHMX BIIXOMAIB fAK MOTeHIiiHOro cyocTpaty [Chandrasekhar et al., 2021,
Wilberforce et al., 2021, Wu et al., 2021].

B naniii po6oTi 1151 BU3HAYEHHSI MOKJIMBOCTI OTPUMAHHS MIKPOOHO-TIATMBHUX
eIeMEHTIB OyJI0 BMKOPHCTAHO HACTYIHI INTaMH MikpoopraHismis: P. aeruginosa
(ATCC 27853, ATCC 15692) ta P. fluorescens (ONU 111, ONU 110). Ix
MOMNEPE/IHIO MIArOTOBKY Ta KyJbTUBYBAHHS 3A1MCHIOBAIM 3T1IHO 3 3arajibHO
npuiiHaTHX Metoauk [Zimbro et al., 2009].

DREAM-meTon (MOHITOPUHT aKTHMBHOCTI MEPEHOCY EJIEKTPOHIB Ha OCHOBI
BIJTHOBJICHHSI OapBHHUKA) 3 BUKOPUCTAHHSIM METUJIEHOBOI CHMHI 0YyJI0 3aCTOCOBAHO IS

BU3HAYCHHS peOKC-TIOTeHIliairy MikpoopraHi3mis [Vishwanathan et al., 2015].
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JocnimkenHss crnekTpy (EeHa3MHOBUX MOXITHUX, IO MOXYTh CIYT'yBaTu
MeJlaTopaMu B OKHCHO-BITHOBTIOBAJTLHUX npoiiecax, MPOBOINIIOCH
KyJIbTHBYBaHHSAM MIKPOOPraHi3MiB y piakomy cepenoBuini Kinra. Buaiienas
3araJibHOTO CHEKTPY (heHa3HMHOBUX MOXiTHHUX TpoBoamiock 3a Chang P. C. [Chang,
Blackwood, 1969]. BusnaueHHs crnekTpy MeTa0OdITIB, IO MNPOAYKYIOTbCS
IICCBJIOMOHAIaMH1, Ta iX KOHIleHTpalii, Oyno mpoBeaeHo 3rizuo 3 Levitch M. E.
[Levitch, 1964].

[Ipy mopiBHsUIBHOMY aHai31 pe3ysbTaTiB BUMIPIOBaHh BUKOPHUCTOBYBAaBCS t-
kputepiii Ct’ronenta. JlocTOBipHOIO BBaxkanacs pi3HuL mpu moka3zHuky P < 0,05
[Mavrodi et I., 2006].

B po6oTi Oyiio BCTaHOBIIEHO, IO TTOKMBHE CEPEIOBUIIE, B IKOMY B110yBaJIOCh
KyJIbTUBYBaHHS JOCIIKEHUX MIKPOOPTaHi3MIB, MICTUTh BCl HEOOX1JJHI KOMIOHEHTH
Ta CIpHUs€ IHTEHCUBHOCTI HAKONMUYEeHHS Olomacu HuUMHU. OOpaHi MIKpOOpraHizMu
Oynau TiepeBIpeHI Ha MOKJIMBICTH MPOAYKYBATH EJEKTPOHU, SKI B CBOIO UEPry
aKTUBHO B3a€MOJIIIOTH 3 OPTaHIYHUMHU PEUYOBHMHAMH, 30KpEMa METHIICHOBOIO CHHIO
[Rahimnejad et al., 2011].

Otpumani 3HaueHHds DREAM-koedinienTa cBigyaTte mpo Te, IO
MIKpPOOPTaHIi3MH MOXYTb TE€HEpYyBaTH €JIEKTPOHU, TAaKUM YHUHOM, BiJIHOBJIIOIOUU
METUJICHOBY CHHIO 10 0e30apBHOI Jieliko-popmu. MakcumanbHa 1HTEHCHUBHICTD
cnioctepiranacst juis P. aeruginosa ATCC 27853, y 3-8 pa3iB mepeBHILyrOUi iHIII
KyJIbTYpH.

Yepe3z cBow CTpYyKTypy EHa3WHOBI TOXiAHI € OUIbII CTa0lIbHUMH
MejiaTopamH, siKi CIpusitoTh O0aratopa3zoBomy Bukopucranaio B MIIE [Chincholkar
et al.,, 2013]. B poGoti Oys0 BCTaHOBJIEHO, MO0 OOpaHi MIKPOOpPraHi3MH 37aTHI
MpoayKyBaTh (EHA3WHOB1 MOXiJHI, TPOTE iXHIM CIEKTP MaB BHUIO-CHEeUU(pIUYHUN
xapaktep. [Ipexypcop Ta HalOIIBII BIIHOBIIOBAIBHE TTOXIIHE (PEHA3MHOBOTO PSITY €
(deHna3nH-1-kapOOHOBAa KHCJIOTA, Y TOM Yac Taki CIOJYKH, SIK OKCIxjopopadid Ta
MIalIOHIH, YTBOPIOIOTBCS 3 HEl Yepe3 OKUCIIOBaJIbHI Mpolecu. MakcuMmanabHy
npoaykiito ¢enasuH-1-kapOboHoBoi kuciaoTH Oyno orpumano mis P. aeruginosa

ATCC 27853, Toai sk 1HII IITaMU TIOKa3ajdd 3HAYHO MEHIIY I1HTEHCUBHICTh
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HakonuueHHsa. CymapHa TpOAYKIisl OKUCTIOBaIbHUX (opM (eHa3HHIB BHSIBHIACS
Oinpmr iHTeHcHBHOIO s P. aeruginosa ATCC 15692. 3a cmiBBiIHOIICHHSIM
OKHCITIOBAJILHUX Ta BIJHOBIIOBAILHUX (DOPM JOCIIIKEHI MIKpOOPraHi3MH MOYKHA
po3TallyBaTH y HacTymHid mocaigoBHocti: P. aeruginosa ATCC 27853 >> P.
fluorescens ONU 111 > P. aeruginosa ATCC 15692 > P. fluorescens ONU 110, ae
HmepImui 31 IITaMiB  XapaKTEpPU3yBaBCsA Maibke HaWOUIBIIO 1HTEHCHUBHICTIO
NPOAYKIIi1 BIAHOBIIOBaIBHOI (hopmu (peHa3nHIB Ta HAWBUIIUM PEAOKC-TIOTEHITIATIOM.

TakuM  9uHOM,  JIOCHIJ)KYBaHI  INTaMH  TICEBIIOMOHAJ  BUSBHIIUCS

MEPCIIEKTHBHUMHU I110J10 CTBOPEHHS Ha X OCHOB1 010€JIEKTPOXIMIYHUX CHCTEM.

KuBuibHI cepenoBuINa /51 KyJIbTHBYBAHHA KJIITHHHUX KYJbTYP TBAPHH

Maciaosa T.1O., /IBincbkux H.B.
Kadenpa 6iorexnonorii HarionansHoro hapmaieBTHYHOTO YHIBEPCUTETY, M. XapKiB, YKpaina

maslowatanya76@gmail.com

JKuBuibHE cepeoBUIIE € PO3YMHOM MEBHOTO CKJIAAY, A0 SIKOTO JOJal0ThCS
KOMITIOHEHTH O10JIOTIYHOTO TMOXOJKEHHs (Mjla3Ma, CHUpOBaTKa KpOBl, TKAHWHHI
exkcTpakTH). OCHOBY JKMBUJIBHUX CEPEIOBUI CKJIAJal0Th COJIbOBI PO3YUHH,
MIHEpaJbHI KOMIIOHEHTH SIKMX NIAI0paHi Tak, 00 pO3YMH MaB HEOOXITHHM
OCMOTUYHUW THUCK Ta BHKOHYBaB OydepHi (GyHKII, TIATPUMYIOUM TMOCTIHHUN
KHCJIOTHO-TTY>KHUM OanaHc B MpoUeci KyJIbTUBYBaHHS.

Hianazonn pH, npu sxux npomidepyroTh KIITUHHU, BY3bKI 1 3MIHIOIOTHCS
3aJIEKHO BIJ TUMY KIITHH. Tak, A KJIOHAJIBHOTO POCTY IUIIIOIAHUX (PiOpobiacTiB
moauHu ontuMmanibHe 3HadueHHs pH 7,30, a nns ¢pi16po6nacTiB 3 eMOpioHa KypyaTu -
7,12. qns crabimizarii pH BukopucToByeThes OikapOoHaTHHI Oydep.

Po3unHu, K1 MICTATh Mally KUIBKICTh OikapOoHaTHOro Oydepy, mpu3HayeHi
Ul mATpUMKH pH B MUIBHO 3aKpUTHX TOCyAuHaX (po3ynH XEHKca); y 1HIUX -
OikapOoHaTy Ouiblle, 1 BOHM BHKOPUCTOBYIOTHCA B CHUCTEMAax 3 IMIJBUILEHUM

napuianbHuM THCKOM CO, (po3unn Epna). Skmo npomidepartisi BinOyBaeThCsl 30BHI
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iHKyOaropa, To pH miaTpuMyBaTH Baxkde, TOMy HEOOXIHI ajdbTepHATUBHI OyQepHi
cucremu, Hanpukiaa, HEPES (uBiTtepionHa cynbdokucioTa).

ConpboBi po3unnu Epna 1 Xenkca, sk 1 pocharno-conboBuii 0ydep dynpoexko
1 ®orra, BUKOPUCTOBYIOTH I BUPOIIYBAaHHS KIITHH, BUIIJICHHS KJIITHHHUX JIIHIN 1 B
THIIMX MaHIMYJISAIIAX 3 KyJbTypaMy KIITHH.

CrangapTHi cepeoBHILA s Ipodidepaliii KyIbTyp TBApUHHUX KIITUH:

1) Cepenosuiia Irma MEM, no #oro ckiaay BXOASTh MiHEpaabHI PCUOBUHH,
amiHokucaoTu (13 He3aMmiHHUX), 6 BOJOPO3YMHHHUX BITaMIiHIB, XOJIIH 1 1HO3UT SK
BYIJIeBOJHEBI cyOocTpatu. MEM BUKOPHCTOBYETHCS TIIBKU 3 CUPOBATKOIO, OCKIJIBKH
B HbOMY BIJICYTHI O10THH, BiTaMiH By, 10HM 3aii3a 1 MIKpOEJIEMEHTH.

2) Cepenosuie ynpoexkko DME BUKOPUCTOBYIOTH JIsl KIIITHH PI3HUX THIIIB,
30KpeMa HeTpaHC(HOPMOBAHUX KIITHH 1 T10puUIoM. € OCHOBOIO JJII O€3CHPOBATKOBUX
cepefoBulll. MICTUTh TMOJBIIHY KOHIICHTpAI[ll0 aMIiHOKUCIIOT, TIJIIUH, CEpPUH,
mipyBar, 3a1i30. BukopuctoByoTs B iHky6aTopi 3 10% CO..

3) Cepenosuiie IcbkoBa IMDM. Jlonani He3aMiHHI aMIHOKHCIIOTH, BITaMiHU
B; 1 By,, cenenit Hatpito. B cepenosuiie BBenenniit HEPES 1 3MeHIIeH1 KoHLIEHTpaIlil
NaCl i NaHCOs;. BukopuctoByeTbCsi ISl KyJIbTUBYBaHHS JIMQOLUTIB 1
KPOBOTBOPHHX KJIITHH.

4) CepenoBumie Makkost SA 1 cepis cepenoBuin RPMI. PospoGiiene s
MIATPUMKHA  KJIOHAJIBHOTO POCTY KIITHH KapuuHocapkomu Yoiskepa 256 B
MPUCYTHOCTI CUPOBATKHU Ta IHIIUX MEPBUHHUX KYJIBTYP 1 PI3HUX KIITUHHUX JIHIH.
3a3Buuaii mpoBoauThCs B Monudikaii IBkata 1 I'petica (RPMI) 1 mpusnauene st
KyJIbTUBYBAaHHS JICHKOITUTIB y TPHUCYTHOCTI CHPOBAaTKH Ta I KyJIbTHBYBaHHS
riopunom. Konnentparist CO, npu KyasTUBYBaHHI 5%.

5) Cepenosumie 199 pospobiieHe sl KyJbTUBYBaHHS ()parMeHTiB cepus 3
emMOpioHa Kypuatu. [[ns cepemoBuIa XapakTepHI IIUPOKHM CIEKTP TOKWBHHUX
PEYOBHMH 1 HEBUCOKA 1X KOHIICHTpaIlis. BUKOPHCTOBYETHCS ISl MIEPBHHHKUX KIIITHH

6e3 100aBoK, a /Il KIMTUHHUX JIHINA 701a10Th 5-20 % eMOpioHaIbHOT CHPOBATKHU.
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CupoBaTtka € HaJ[3BHYaiHO CKJIATHOIO CYMIIIIIIO APIOHUX 1 KPYIHUX MOJEKYJ,
3/TaTHUX SIK BUKJIMKATH, TaK 1 TAIbMyBaTH PICT KIITHH.

OnHi 3 pocToBUX (hakTOpiB B ii ckiaai crenmudidHi s KIITHH Ha MEeBHIN
cramii mudepeHIioBaHHs, i I1HIMUX HE OOMEXeHa SKUMOCh OJHUM THIIOM
KITHH. OJUH 1 TOW XK€ TUM KIITUH MOXE CTUMYIIOBATUCH PI3HUMHU POCTOBUMHU
dakTopamu. BaxknuBum (akTOpoM pOCTy MPAKTUYHO JIsl BCIX THUIIB KIITUH €
1HCYJIH. 3 TOPMOHIB TaKOX 3aCTOCOBYIOTh TJIFOKOKOPTHKOiAM (T1IpOKOPTHU30H,
JIEKCaMEeTa30H), CTepoiAu (ecTpajiosl, TECTOCTEPOH, MPOTreCTEpOH), TOPMOHU
IIUTOBUIHOI 3aJI03U.

Jl71st nepeHeceHHs] HU3bKOMOJIEKYIISIPHUX PEUOBUH (BITaMIHIB, JIMI B 1 THIIHMX)
B CHUPOBATIIl MPUCYTHI TPAHCIIOPTHI OUIKHM, HANPUKIIAJ, anbOyMmiH. TpaHcnopT 3amiza
3a0e3neuye TpaHchepud. Jlo ¢GakTopiB NPUKPIIJIEHHS 1 PO3IUIACTAHHSA KIITHH
BIIHOCSThCA KoJlareH 1 (IOpOHEKTHH, OLIbII CHeliali30BaHl XOHJAPOHEKTHUH 1
JIaMiHIH.

bescuposamxosi  cepedosuwya HaWdacTtiie € BY3bKOCIHEIIai30BaHUMH,
MpU3HAYEH1 JIsl IEBHOTO TUIY KJIITUH. J[0 6a30BOro cepeoBuIlla 101a€ThCs THCYIIH,
TpaHchepuH, T1IPOKOPTU30H a00 MOT0 aHAJIOT JEKCaMETa30H.

be3cupoBaTkoBl cepeloBUIIA J1al0Th OLIbIIY BIATBOPIOBAHICTh PE3YJbTATIB
BHACIIIJIOK BHU3HAYEHOCTI 1X CKJIaJy, 3HUXKYIOTh PHU3UK 3apaXXEHHS KYJIbTypH
Bipycamu, rpu0aMy, MIKOIUIa3MOIO Ta BIUIMB JOAATKOBUX OUIKIB Ha pE3yJbTaTH
JOCIIIKEHB, TIOJICTIIIEHO OYUIIEHHS MTPOIYKTIB KIIITHHHOTO METab013MY.

KynbpTypansHi cepenoBuia 3abe3medyt0Th HEOOX1THI MOXHBHI PEYOBHHH Ta
dakTOopu pocCTy, HEOOXiJHI JJs BIKUBAHHS Ta mpoiidepalii KITHH 1032
opra"izMoM. CkiajJ KyJbTYpaJIbHHX CEPEIOBHIN TOCTIMHO E€BOJIOIIOHYE Bij
MPOCTIIINX MOKUBHUX CYMIIIEH 10 CKIAJHUX CHElaJbHUX COCTaBIB, a TAKOX [0
XIMIYHO BH3HAYEHUX 0€3CHPOBATKOBHUX CEPEIOBHIIL.

MaHinymoloun  CKJIaJoM KUBWJIBHUX CEPEAOBUIN TOCTITHUKHA MOXKYTh
HaIpaBJCHO BIUIMBATH HA PICT Ta PO3BUTOK PI3HMUX THUIIB KJIITHH Y BIAMOBIIHOCTI 3

MOCTaBJICHOIO METOIO AOCIIIKEHHSI 400 BUPOOHUYUM 3aBJJaHHSIM.
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Metoau MOHITOPUHTY OaKkTepiogaroBoi KOHTaAMiHALIL
Ha 0i0TEXHOJIOTIYHUX BUPOOHUIITBAX

"Menpanuayk 51.0., 23raT0rypc1>Ka ML.A.
TIpAT «lumap», m. Kuis, Ykpaina
*Bimin MOJIEKYJIAPHOI TeHeTukH OakTepiodariB [HcTUTYTY Mikpobionorii 1 Bipycouorii
im. I.K. 3ab6omorroro HAH Ykpaian
ymelnychuk12@gmail.com

Ha OioTexHONOTIYHMX BUPOOHHUIITBAX, J€ B OCHOBI TEXHOJOTII JICKHTH
KyJIbTUBYBaHHS OakTepii B MPOMHUCIOBHX MaciiTabax, MPUCYTHS MpodiieMa ix
KOHTaMiHaiii Oakrepioparamu. I[IpuunHOIO TOMY MOXYTh CIYryBaTH Oe€3iid
(GakTOpiB 1 OCTaTOYHE [KEPEJI0 KOHTaMIHAIlli BCTAHOBUTH Maike HEMOKIIUBO.
OmHuM 13 3aX0/IiB, IO CIPUAIOTH YOE3MEUEHHIO MPOLIeCY MIKpOOHOTO 010CHHTE3Y Bijl
KOHTaMIHAIIH € peryIsipHUil MOHITOPUHT IPUCYTHOCTI Bipyca.

Mu nponoHyeEMO MPOBOAUTH MOHITOPHUHT SIK KYJbTYpaJbHOI PIIMHU IMICIA
3aKiHUEHHS mporecy (epMeHTallii, Tak 1 TpUMIilIeHb, OCKUIbKH OakTepiodaram
BJIACTHBO BI)KMBAHHS B HECHPHUATIMBUX YMOBAxX OTOYYHUOTO CEpENOBHINA, a
OT>K€ € BUCOKA BIPOTIAHICTh 1X HAKOMMYEHHS Ha MOBEPXHAX B 30HI BUPOOHUIITBA.
HaitgocTynHimuMm 1 HaifO1ab1I HAIMHUM MMOKa3HUKOM (paroizucy € 0i10J0T1YHUN
METOJ, TOOTO HOro BUAIJIECHHS 1 TOBTOPHE 3apa)XeHHs Hocld B jnaboparopii. ns
[[bOTO MU KOPUCTYBAJIHUCA KJIACUYHUM METOJIOM JBOIIAPOBOTO arapy Mimiepa.

[Iponienypa BusiBiieHHS (ara y TPUMIIMICHHSIX € OJU3BKOI 10 MEPEeBIPKU
MIKpOO10JIOTTYHOT YUCTOTH, 32 BUKIIOUEHHSM JEIKIUX MOMEHTIB.

[lepmr 3a Bce HEOOXIAHO BU3HAYUTH KPUTHUYHI TOYKHU JIJII MOHITOpHHTY. JIJist
KO’KHOT'O BHUPOOHUIITBA BOHHU € I1HAMBIAyaJIbHUMH, MPOTE OCOOJMBY yBary BapTo
3BEpPHYTH Ha Ti MICIA, J€ BIIOYBAEThCS YAaCTU KOHTAKT 3 TMEPCOHAJIOM (JIBEpHI
pyukH, madu 115 OJATY, TaHEes YPaBIiHHA 1 T.1.).

B 3anexHOCTI BiJ IMKIIB BUPOOHUIITBA BaXXJIMBO BCTAHOBUTH YaCTOTY
MIPOBEJICHHS 3MHUBIB.

OpHuM 31 3HaYYIIUX ACMEKTIB AKICHO MPOBEICHOIO0 MOHITOPUHTY € MPaBUIIBLHO

migiopani Marepianu 1 o01agHaHHs. 3MUBH Kpallle 32 BCE MPOBOJIUTH OJTHOPA30BUMU
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CTepUIBHUMH CBabaMu 13 CHHTETHYHOTO MmaTtepiany, a Oydepom, mo 3abe3neduThb
30epiranns dariB 0yne STM-0ydep, kynu Bxoasts 200 MM NaCl, 10 MM TrisHCI Ta
10 MM MgSQO,, pH 7,5. Ha nanoMy etari BapTo 3ayBa)KUTH, IO caMe MPUCYTHICTh
MAarHiro € BUPIIIAIbHOIO A 30€peKeHHs 31aTHOCTI (ariB 10 aAcopOIlii Ha TOBEpXHI
KIITUHHU, a cKiaj Oydepy B 1uioMy 3abesneuye ontuMmanbHuii pH, 10HHY cuiy 1
cTalb1113ye MaKpOMOJIEKYJIIPHI CTPYKTYPH Bipyca.

[Ticns BigOopy mpo® (3MHBIB, 1 KyJIbTYpalbHOI PIAMHU) MH 0OpoOIsmM ix
XJOpohOpMOM 1 OCBITJIIOBIM HM3bKOIIBUIAKICHUM IEHTPU(YTyBaHHSAM, 1100
no30yTHCs HasBHUX TaM Oakrtepiil. Jlam cynmepHaTaHTH BUCIBAJIM Ha OaKTeplalibHI
ra30Hd METOJIOM «CHOT-TE€CTY» JJisi TEpPBUHHOI OLIHKH pe3yhbTaTiB. Ilicis
1HKYOyBaHHS POBOIUIIN OOJIIK PE3YJIBTATIB: KO CHOPMYBATUCS OJISIIKKA B MICIISIX
pPO3KpaIyBaHHHA, TO O10JIOTIYHO aKTUBHHMU (par mpHCyTHIA B mpoOl, a AKIIO T'a30H
3aJIMIINBCS HEYIIKO/HDKEHUM, TO POOMIIM BUCHOBOK, 10 (ara He BusiBiieHo. IIpote y
BUIIAJKY B1AOOPY 3MHBIB XapaKTe€pHA MPUCYTHICTh HAA3BUYANHOIO HU3BKOTO TUTPY
¢aris.

JIst TOYHIIIOrOo Ta BIPOTIAHINIONO BHU3HAYEHHS HASBHOCTI Oaktepiodaris
MPOTIOHYEMO TPOBECTH HAKOMWYEHHsI (30aradeHHs) KyabTypu ariB. Skuio
pe3ynbTaT i1HKYyOyBaHHS 3MUBY Ha OakTepialbHOMY Ta30HI CBITYUTH MPO BIACYTHICTH
Oakrepiodary, To pekoMeHayemo 10 Oydepy 1 cBaby 31 3MHUBOM JOJaTH PIBHY
YaCTUHY KYJIbTYPaJIbHOI PIIMHU B €KCMOHEHUIaIbHINA (a3l pocTy 1 MpoiHKyOyBaTu
npotsrom no6u. B Takux ymoBax HasiBH1 OakTepiodaru ancopOyroThCs Ha KIITUHU
0akTepiil 1 pO3MHOXKATHCS 10 TaKO1 KUIBKOCTI, JETeKIlis sikoi Oyae moxuuBa. Ilicis
1HKyOamii 3HOBY OUYMCTUTU 3pa30K I1HKYOYBaHHSAM 3 XJIOPOGOPMOM 1 BHCISITH
METOJIOM «CIOT-TECT».

OTxe, 32 yMOBH MPaBUILHOTO BUOOPY KOHTPOJIBLHUX TOYOK MOHITOPHHT J1aCTh
MOJIUBICTh BYaCHO BUSIBUTH TPUCYTHICTH OakTepiodary B 30HI BUPOOHMIITBA, a
TaKOX, MPU PETyJIIPHOMY Ta MOCIIJOBHOMY BIACIIIKOBYBaHHI, MOXE BCTAaHOBHUTHU
IUISIXA TOTPAaIUIiHHS MOro Ha MIANPUEMCTBO 1 30pIEHTYBATH IO CIOcoOam

PO3MOBCIOMKCHHA HpI/IMiHleHHHMI/I.
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PdapmaKkoJIOrivYHe J0CiIKeHHsI KOMOiHOBAHOr0 CHHOIOTHKA A1l MPOPINTAKTHKHA
Ta JIKyBaHHs AUCOAKTEPio3y KMIIEYHUKA PIi3HOI eTioJoril

Mepkyaosa FO.B., Yaiika JI.O.

HepkaBHe MiANPHEMCTBO «YKpaiHChKUM HayKOBUM (papMaKoTneHHUI IIEHTP
SIKOCTI JTIKAPChKUX 3ac00iBY», M. XapkiB, YKpaiHa

Yumerkulova@ukr.net

OmuuM 3 HaWOUIBII JOCTYMHUX Ta e(EeKTUBHUX CHocoO0IB pealdimiTarlii
MaI€HTIB 3 KIHIYHUMU CUHAPOMAMU Ta MATOJIOTIYHUMHU CTaHaMU, MATOTEHE3 SIKUX
MOB'A3aHUN 3 TUCOAKTEPIO30M KHUIIIEYHHUKA, € 3aCTOCYBaHHS MPOOIOTUKIB — 3ac00iB
Ha OCHOBI KOPHUCHHUX JJI KUIIKOBOT'O CEPEOBHINA MIKpOOPraHi3MiB, HacaMIlepes,
0ip1mo0akTepiii Ta JakToOauui, SKI YUHATH OaraTo(akTOpHE PEryJIIOBAHHS Ha
OpraHi3M JIIOJIMHU, 3MIIHIOIOTh IMyHHY CHCTEMY Ta 3aXHUINAIOTh BiJ MAaTOr€HHUX
Oaktepiii. Iloenmnane 3actocyBanHsi OidimoOakTepiii 1 JakTOOAlMII CTBOPIOE
CMHOIOTHYHY acollallito, B AKIH MiJCYMOBYIOThCSI BJACTUBOCTI OKPEMHX LITaMIB 1y
Takuil croci0 3a0e3neuyeThCst OUTBIINIA KIITHIYHUMA Ta KOPUTYIOUnid epeKTu.

JInst cTBOpEHHST ONTUMAJIbHUX YMOB KUTTENISUIBHOCTI OidigoOakTepiii Ta
JAKTOOAIWII, SIKI €K30T€HHO HAIXOJSATh JI0 HMUTYHKOBO-KHIIIKOBOTO TPaKTy, Ta IS
aKTHBAIlll iX MeTaboJ13My JI0 CKJIaay MPOOIOTUKIB BKIIOYAIOTh TAKOXK MPeO10TUUHUMA
KoMIoHeHT. KoMOiHalisg npoOioTUKIB Ta MpeOIOTUKIB J03BOJISIE OUTbII €(EKTUBHO
IMITJIAHTYBATH KUB1 MIKpOOPTaHi3MH B MIKpPOOIOIEHO3 KHIIIEYHUKA, 3a0e3medyroun
OLIBII TPUBAIUM MIATPUMYIOUUH €EKT.

Hocnimxena cnernudivyba apMakoIoriyHa akKTUBHICTH KOMOTHOBAHOTO 3ac00Y,
skuif BKIOYae mpobioTmunmii  kommoment (10x10° KVYO/r xuBux Gakrepiit
Lactobacillus acidophilus, Bifidobacterium longum, Bifidobacterium bifidum,
Bifidobacterium infantis) ta mnpeGiOTHYHUI KOMIIOHEHT Y BHUIJISAI HPUPOTHHX
¢dpykToonirocaxapuib. IIpemaparom mnopiBHsHHS OyB oOpanuii JliHekc, kamncyniu
(«Lek», Cnosenis), mo wmictate 1,2x10 KYO/r xuBux Oakrtepiii Lactobacillus
acidophilus, Bifidobacterium infantis, Enterococcus faecium.

Cnenudiuny (apmakooriuHy akTHUBHICTh BHBYAIM 3a MPOTU3ANaIbHUM Ta
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aHTHalapeiiHuM edekTamMu Ha MoOJAeNl aHTHOIOTHK-IHAYKOBAHOTO  YPa)KEHHS
KHIIEYHHUKA 32 YMOB MEPOPATBHOTO BBEICHHS LIypaMm TeTparukiiny (750 mr/kr, 14
JTHIB), OIIHIOIOYH MPUPICT MACH Tija, PYHKIIIOHAIBHI Ta MOPQOJIOTIYHI MOKA3HUKH
CTaHy KUIICYHHKA, 30KpeMa PO3BUTOK TETPAIIMKIIIH-aCOIHOBAHOI Jiapei.

BcranoBneno, 1o JliKyBaJbHE TMEpopajbHE BBEJEHHS IOPIBHIOBAHUX
npenapaTiB B J03ax, SKi piBHOS(PEKTUBHI JOOOBUM TEpareBTUYHUM J03aM JIJIs
momman (1,8x10° KYO xuux Gakrepiit na 200 T Macu Tina ypa, 14 1HiB), 3HIKYE
3araJIbHOTOKCUYHY JIII0 TETPAlUKIIHY T1APOXJIOPUAY, BIAHOBIIOYHM Macy Tija
TBAPUH JI0 PIBHS IHTAKTHOTO KOHTPOJIIO.

[TopiBHIOBaH1 mpemnapatu 3a0e3nedyBaiv y OuIblIocTi TBapuH (57%) MOBHY
HOpMaJi3alilo MOPQPOCTPYKTYpPH TOBCTOI KHUIKH, BUPaKEHO 3HUXKYyouun y 43%
IIypiB IPOSBU TETPALMKIIIH-1HTYKOBAaHOTO KOJITY: 3a0apBJIECHHS CIM30BOi OOOJIOHKH
Ta penbed 000740BOI KUIIKK Y 57% TBapuUH HE BIIPI3HSUIUCH BiJI 1HTAKTHOI TPYIH,
TIIBKK y 7% TBapuH 3apeecTpoBaHa HE3HAYHa IIOBEPXHEBA BHpa3ka 1 JesdKa
3TIAJKEHICTh peibedy B pe3ysibTaTi MOMIPHOT HAOPAKIIOCTI CTIHOK KuieuHuka. [T
BIUTMBOM TipenapariB Ha 71%-86% 111070 HENKOBAHOTO KOHTPOJIIO 3HU3WIACH
KUIBKICTh TBApHH 13 TINIEPEMOBAHOIO CIIM30BOI0 OOOJIOHKOIO.

3HayHe MOCJA0JIEHHsI NECTPYKTUBHHMX YpPa)K€Hb KHIIEYHHKA IPHU3BEIO 0
3aKOHOMIPDHOTO 3HWXEHHS B 4-6 pa3iB iHAekcy benna, saxkuii xapakrepusye
npoTU3anajibHy akKTUBHICTH 1 craHoBuTh 0,6-0,9 OamiB (mpotu 3,6 OamiB y
HEJIIKOBAHUX TBAPHUH 3 MATOJIOTIEI0).

[TopiBHIOBaH1 npenapaTy BUSBJISUIM TAKOXK 31CTABUMHUM aHTUAIapeHU edeKT:
KOHCHUCTEHIIsSI KajnoBUX Mac y 86%-100% TBapuH yBech INEploJ CHOCTEPEKEHHS
Bi/imoBiana (i31010TiYHIN HOPMI, KUIBKICTh TBAPUH 3 O3HAKAMU J1apei 3MEHIIIIIACH
10 0%-14%.

Takum YWMHOM, pe3yJabTaTH MPOBEACHOTO (HAPMAKOIOTIUHOTO JAOCIITKEHHS
CBIYaTh MpPO JOUIIBHICTH KIIHIYHOTO 3aCTOCYBAaHHS KOMOIHOBAHMX JIIKapChKHX
3aco0iB, M0 MICTATh KOMIIO3MIIO KUBUX 01io- Ta JaKToOaKTepi 1

bpykTooirocaxapumis.
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3anydyenns TLR4 y mexani3m BIUIUBY JinonoJsicaxapuuy
HA MellOTHYHEe J03PiBaHHS OOLMTIB MUIIEH

Memko B.B., Konapanbka O.A.
Bignin imynodiziomnorii [ncturyty dizionorii im. O.0.boromonsiis HAHY,
M. KuiB, Ykpaina

vladameshko@ukr.net

Ha wMopeni ekcrnepuMEeHTanbHOI EHIOTOKCEMii BCTAaHOBICHO TMOPYIICHHS
GyHKUIM KITTUH sA€4HUKIB y wmumied. Crnocrepiraiuch NaTOJOTIYHI 3MIHU
(ONKYIIPHOrO OTOYEHHS OOIMUTIB, SKI TPU3BOAWIMA JI0 TMPUTHIYEHHS IX
MEUOTUYHOTO JTO3PIBaHHS.

JlocmipKeHHsT ~ MaTOT€HETUYHMX ~ MEXaHI3MIB, [0  OMNOCEPEIKOBYIOTh
PENPOAYKTUBHI PO37aju, MOB’s3aH1 3 HASBHICTIO B OpPraHi3Mi KOMIIOHEHTIB IpamMM-
HEraTUBHUX OakTepid, € HaA3BUYANHO BAXJIMBUM, OCKUIBKH YITKE PO3yMIHHSA
MpOoIIeCy aKTUBAllli JIAHIIOTa CUTHAJIBHUX MUISIXIB MOIJIO O CIHPHUSTH CTBOPEHHIO
e(eKTUBHUX TEPANIEBTUYHUX MIAXOIIB IS IIKYBaHHS JaHUX MATOJIOT1H.

Tonn moxi6uuit peuentop 4 (TLR4) € mmpoko onrcaHUM TpaHCMEMOpPaHHUM
OLIKOM, SIKHI Oepe ydacTh Y pO3Mi3HABAHHI MOJICKYJIIPHUX MATTEPHIB, OB’ A3aHUX 3
MaTOreHaMH 1, TAKAM YHUHOM, B aKTHBAIlli BPO/IKEHOTO IMYHITETy. bakTepianbHHii
minononicaxapun (JIIIC) € ogaum 13 ocHOBHUX (DaKTOpiB, MO BIJIMBAE HA 3MIHY
excrpecii TLR4. Tlpu mpomMy piBeHb OCTaHHBOI MPSMO MPOIOPIIIHO KOPEIIoE 3
TSDKKICTIO TIPOIECY, IO Y Psi/ii BUIAIKIB JTO3BOJISIE PO3MIISIIATU Il PEIENTOPU SIK
panHi Mapkepu iHpekIii. Onnak 3anydeHdss TLR4 y akTuBaiiro cCUrHaaIbHUX MUISXIB
B OBapianbHUX KimiTrHaX i BrmuBoM JITIC gocmimpkeHo HeI0CTaTHRO.

B mpenacrasneniit podotTi Mu gochigwin dapmakosoriyaui BB TAK242
(iaribitopa TLR4) Ha MeWOTHYHE MO3pIBaHHS OOIUTIB MHUIIEH in Vitro 3a yMOB
BBy JITIC. JlocmimkeHHS TPOBEACHO HA KyMYJIIOCHO-OOIMTAPHUX KIITHHHUX
komiuiekcax (KOKK), a Takoxx Ha oouuTax, 130JIbOBaHUX BiJ KYMYJIIOCHHX KJIITHH
(I0), Buminenux i3 se€yHuKiB Mumien niHii AnbOiHo. bymo Bukonano 2 cepii
excriepumenTiB. B mepmiii KOKK Tta IO kynpruByBanmu mpotsiroM 15 XBHIMH Y
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cepenoBuit 3 TAK242 (1 mxmoub), micis yoro y 1e cepenonuiie poaasamu JIIIC (1
MKr/mi). Y apyrii cepii ekcriepuMeHTiB 1Hri06iTop 1 JIIIC BHOcHIM B cepelioBHUILEC
OJIHOYACHO.

[Toxazano, mo mnpu kyapTuByBaHHi KOKK Tta 10 mig Bmimmsom JIIIC
B1JI0YBaJIOCh MPUTHIYEHHS MeHo3y. OqHak nonepeaHs oOpoOKa KIITHUH TPOTArom 15
xBuwiInH 1Hri0iTopom TLR4 (TAK242) 3 nactynuum BBenennsim JIIIC y cepenouiie
KyJIbTUBYBaHHS 3HAYHO 3MEHINyBaja HETaTUBHUW BIUIMB EHJOTOKCHHY Ha
merotuune no3piBannga KOKK Ta 10 (p<0.05).

[Toni6H1 maHi OynM OTpHMaHI TAaKOX 1 32 YMOB OJIHOYACHOTO BBEJICHHS
TAK242 Ta JIIIC y kynsrypanbHe cepenoBuine (p<0.05), mpu upomy He
BUSIBJICHO BIPOT1AHOI PI3HUII Y pe3yJibTaTaX MEHOTHUYHOIO JO3pIBaHHS OOIUTIB
MOpPiBHSHO 13 15 XxBUiIMHHOIO niepenoopobkoto iHridiTopom sk mis KOKK, taxk i
s 10.

OCKUIBKM YacTO B EKCIEpUMEHTaX Ha TBapHHAX AaHTUCENTHYHI (akTopu
BBOJATH 10 OakTepiabHOTO 3apakKeHHsS, a B KIIHIYHUX JOCIIDKCHHIX 1X
3aCTOCOBYIOTh B)K€ TICIS TMOYaTKy 1H(MIKYBaHHSA, TO BIJCYTHICTh BIpPOTITHUX
BIJIMIHHOCTEH y MOKa3HUKAX JTO3PIBaHHS OOIUTIB MIXK IMEPIIOI0 Ta JAPYTOI0 CEePIIMHU
JIOCHIIIB Jla€ MiACTaBy TMpUITyCcKaTH, 0 BBeAeHHS in vivo TAK242 micns
IHAYKyBaHHs eHJoTokcemii 3a gomomorow JIIIC, Moxe wmatu edeKTUBHUN
TEepaneBTUYHUHN BIUIHB.

Otxe, oTpuMaHi JaHi cBig4aTh mpo HasBHICTH TLR4 Ha oomutax i
KYMYJIFOCHUX KJIITHHAX SIEYHHWKIB MHIIEH, a TaKOX BKa3ylOTh Ha Te, IO 3arajibHa
BIIMOBIIb B KJIITHHAX KymyJtoca iHimitoBanacs JITIC uepes aktuBaniro TLR4 1 Takum
YUHOM MOpYIIyBajda MEHOTHUYHE O3PIBaHHS OOLMTIB 1n vitro. KpiM Toro, pe3ynbratu
MIPEICTABIICHOI POOOTH MOXKYTh CIYKHUTH HAYKOBUM IMATPYHTSAM JUIS TOJAJIBITUX
JTOCJIDKEHb  JOIIBHOCTI BHUKOpHUCTaHHs 1HTIOITOpiB TLR4 mig wac JikyBaHHS
3aXBOPIOBaHb, B XOJ1 PO3BUTKY SIKUX BIIOyBaeTbcsi B3aeMoxiss Mix TLR4 Ta iioro

nirangamu, 3okpema JIIIC.
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E¢exT BiIMBY HU3bKOIHTEHCHBHOI'O IITYYHOI'O CBIiTJIa Ha picT
i GiocMHTeTHYHY aKTHBHICTB JIKapChKHX MaKpoMineTiB N Vitro

L2MuxaiinoBa 0.b., ZHOCIII/IHOK H.JI.

[actutyT 60Taniku iM. M.I'. Xonognoro HAH Ykpaiau, m. Kuis, Ykpaina
2 o o . . o . . . . .
KuiBchkuil nonitexHiuHui yHiBepcurer iM. Iropst Cikopebkoro, M. Kuis, Ykpaina

mikhajlova.ok@gmail.com

KcunorpodHi MakpoMmilieTd € MOTEHIIMHO MEePCIEeKTUBHOIO TPYIIO TPUOHUX
OpraHi3MiB JUIsi CTBOPEHHS MIKOOIOTEXHOJIOTI 3 METOI OJep>KaHHS IIHHUX
010aKTUBHHUX META0OJITIB Ta OTPUMAHHSA HAa iX OCHOBI HATypaJlbHUX JIKaPCHKHUX
3aco0iB. bararo Bu/IB iCTIBHUX Ta JIIKAPCHKUX TPUOIB BUSHAHO HE JIUIIIE MPOAYKTaAMU
XapyyBaHHs, a W LIHHUM JKEPEIOM [UIsl PO3POOKM HYTPULIEBTHKIB, J1€TUYHUX
XapuoBUX J00aBOK, JiKapchkux mpemnapariB. CrnekTp BUABICHOI (apMaKoIOTi4HOI
AKTUBHOCTI KCUJIOTPO(PHUX MAKPOMILIETIB AYyXk€E MHPOKHUMA. 3aI€KHO BiJl PO3IIMPEHHS
3HaHb NP0 XIMIIO, OIOTEXHOJOrII0 Ta MOJIEKYJSpHY Olojorito rpubiB, a TaKOX
YIOCKOHAJIEHHS METOJIB CKPHUHIHTY (BUCOKOMPOIYKTUBHUM CKPUHIHT, T'€HOMIKA 1
MPOTEOMIKA) MOXHA OYIKYBAaTH IIBUJKOTO 30UIBIIEHHS 3aCTOCYBaHHS TpUOIB 3
TEparneBTUYHO METOIO.

AKTyaJbHUM Ha ChOTOJHI 3aJIMIIAETHCS MPOoOieMa MOUIYKY €KOJIOTTYHO YHCTHX
pEeryJaTOpiB pOCTy Ta O10JIOTIYHOT aKTHUBHOCTI MAaKpOMIIETOB-NIPOAYIICHTIB, SIK
OCHOBHM JJII CTBOPEHHS BUCOKOE(hEKTHUBHUX OloTexHosoriii. OgHUM 3 TaKux
€KOJIOTIYHO YUCTUX PETYISATOPIB € HU3bKOIHTEHCUBHE IITYy4YHE CBITIO. He3Baxaroun
Ha 3HAYHUI TPOTPEC, IO CIOCTEPITAETHCS MPOTITOM OCTAaHHIX POKIB y BHUBYEHHI
dotoperntertii 1 doTomopdorenesy rpudOiB, HaKoNMWueHUH (DaKTUIHUI MaTepiai,
BaYXJIMB1 TUTaHHA, 0€3 IKMX HEMOXKIIUBE MTPAKTUYHE BUKOPUCTAHHSI IITYYHOTO CBITJIA
B OIOTEXHOJNOTISIX KYyJbTUBYBAaHHS ICTIBHUX 1 JIKapChbKUX MaKpOMILIETOB,
3aITUIIAIOTHCS] HEIOCTATHHO BUBYCHHUMU.

[TapameTpu cBiTJIa, Taki SIK JOBXHWHA XBWJIl, 1HTEHCUBHICTh, TPUBAIICTH il
3HaYHO BIUIMBAIOTh Ha TPOLECH ajanTaiili rpuOHOrO OpraHi3My [0 YyMOB

HABKOJIMIIIHBLOTO CEPE/IOBUINA, 30KpeMa Ha pICT MileNio, WOro XiMIYHUM CKIIaf,
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AHTUOKCUIAHTHY Ta AaHTUMIKpOOHY aKTUBHICTh. J[Is BHU3HA4YeHHS BIUIMBY
HU3BKOIHTEHCUBHOTO Ja3zepHoro Ta LED cBitna sk Qaktopy miiecnpsiMoBaHOi
peryiamii 610CMHTETUYHOI aKTHUBHICTI ICTIBHMX Ta JIKApChKUX MAaKpOMIILIETIB B
Incturyti disuku HAH VYkpainu pospoOieHa cuctema MITYYHOTO OCBITICHHS Ha
OCHOBI CBITJIOJIOAHUX MaTpuilb. KpiM TOro, y eKCnepuMeHTI BUKOPHCTOBYBAIH
aproHoBuii ioHHH# nazep LHN-106M1. JlocnimkeHo Taki peXKUMHU OIPOMIHEHHS:
LED 3 nomxwmHamu xBwib A=470 HM (cuHii), A=530 M (3eneHuit) i A=650 HM
(uepBoHU), Jazep 3 JOBXKHHOIO XBWII A=488 HM (cuHIi). 3a pe3yiabTaTaMu
MPOBEJEHUX JOCHI/PKEHh BCTAHOBJICHO KOpENALil0 MiX  (OTOIHAYKOBAHOIO
CTUMYJIALIEI0 CHUHTE3y MIIEMalIbHOI MacH, €K30- Ta EHJOMNOJIICaXapuaiB Mpu
[JIMOMHHOMY KYJIBTHBYBaHHI O10TEXHOJIOTIYHO BakaMBHX mTamiB Pleurotus eryngii,
Hericium erinaceus, Ganoderma lucidum, Laricifomes officinalis, Lentinulla edodes.
JloBeileHO, 110 KOPOTKOYACHE ONPOMIHEHHS 1HOKYJIOMY CBITJIOM  HU3bKOI
iHTeHCHBHOCTI 3 TycTHHOW0 eHeprii g0 240 mJDk/cM® y CHHBOMY Ta UYEPBOHOMY
Jiama3oHax JOBXHH XBHJIb CKOPOUyE dYac KyJIbTUBYBAHHA Ta IIIJBHIILYE
O010CMHTETUYHY aKTUBHICTH JIOCIIIPKYBAHUX IITaMIB-TIPOYIICHTIB.

OnpominenHs sk LED, Tak 1 5na3epHHM CBITIOM, 1HOKYJIIOMY JOCIIIKEHUX
BU/IIB BUKJIMKAJIO 3MIHM KUTBKICHOTO 1 SIKICHOTO CKJIAy >KMPHOKHUCIOTHOTO TIPO(1IE0
MileniaabHo1 Macu. HasBHICTh 3HAYHOI KUTBKOCTI HEHACHUYEHUX >KUPHUX KHUCIOT Y
MillemianbHId Maci Ta BHUCOKMH BMICT €CEHIIIaJbHUX JKUPHUX KHUCIOT TIPU
ompoMmiHeHHI B pexumax (470 Hm Ta 488 HM) MOXe OyTH TEPCIEKTUBHUM Y
O10TEXHOJIOTTYHUX TIpoIlecax 3 METOK OTPUMAHHS MIIeTialbHOT MacH 3 MiABUIIECHUM
BMICTOM O10JIOTIYHO AaKTUBHUX KOMIIOHEHTIB (€HIOMOoicaxapuiB, HE3aMiHHUX
XKUPHUX KHUCIIOT).

OOpani pexumMu (HOTOCTUMYJISALIT OI0CHHTETUYHOI aKTUBHOCTI MOXYTh OyTH
BUKOPHUCTAaHI B O10TEXHOJIOTIi TJIMOMHHOTO KYJIbTUBYBAHHS ICTIBHUX JIKapChKUX
MaKpOMIIIETIB JUIsl iHTeHCHU(iKalii TEXHOJOTIYHUX €TalliB 1 MIABUIICHHS BUXOIY
KIHIIEBOTO MPOJYKTY (MILENialbHOI MAacH, MOJicaXapuiB, €CCEHLIATbHUX MKUPHUX

KHUCJIOT).
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J{unamika Bmicty OidinodakTepiil y 0e3/1aKTO3HHX
KHCJIOMOJIOYHHUX MPOAYKTAX MPOTATOM 30epiraHnHs
1MiHOpOBa A.B., 1prIHeJII>HI/IIIbKa H.J1., "Moiceea J.O.,
lCenenn I.A., ZHapi)KHl/Iﬁ C.A.

1BiI[[[iJI MOJIOYHHUX MPOIYKTIB Ta AUTSYOTO XapuyBaHHS
IacTuTyTy ipogoBosibunx pecypciB HAAH Vkpainu, M. KuiB, Ykpaina
2Ka(bez[pa XapYOBUX TEXHOJIOTIN Ta TEXHOJIOTIT MepepoOKH MPOAYKTIB TBAPUHHHUIITBA
BinonepkiBChKOro HaIiOHAIBHOTO arpapHOTO YHIBEPCHUTETY,
M. bina IlepkBa, Ykpaina

MinorovaAnt@gmail.com

OmHUM 13 TEPCIEKTUBHUX HANPSMIB PO3BUTKY MOJIOYHOI IPOMHKCIIOBOCTI €
pPO3pOOJICHHST TEXHOJOTH O€37JaKTO3HUX KHCIOMOJOYHUX TPOJYKTIB Ha OCHOBI
BTOPUHHOI MOJIOYHOI CHPOBUHU. JOIIIBHICTH MPUCYTHOCTI O€3IaKTO3HOT MOJIOYHOL
MPOJIYKIIii HA BITYU3HSHOMY PUHKY OOYMOBIIEHO 3POCTAHHSIM KUIBKOCTI JIFOACH, SIKi
CTPXJAI0Th Ha JIAKTa3HY HEJOCTATHICTh Ta 301JIbIICHHSIM CIIOKHMBUYOTO IOIMUTY Ha
BKa3zaHy MPOJYKIIiIO.

HenepeHocUMICTh JIaKTO3M CepeJ] HACEJIEHHS € 3HA4YHOIO0 MpoOJIeMoro, sKa
00OMEXy€e CIOXKMBAaHHS MOJIOYHHMX MPOAYKTIB. Lle mpu3BOauTh 10 HEpalioOHAIBHOIO
XapuyBaHHs, 3pOCTaHHS PiBHS 3aXBOPIOBAHHSI Ta 3HM)KEHHS TPaIle3aaTHOCTI.

Kucrnomonouni mpoaykTd MICTATh MEHIIY KUIBKICTh JIAKTO3HW, BOJIOJIIOThH
NpOOIOTUYHUMH  BJIACTUBOCTSIMH, J0OpEe MEepeTPaBIIOIOThCS 1  YTHII3YIOTHCA
OpraHi3MOM, 1110 0COOJIMBO BaXKJIMBO JJIS JIFOJIEH CTApIIOro Ta MOXMJIOro Biky. Bonu
3aTHI BIJHOBJIOBATH 1 NIATPUMYBATH HOPMaJbHy MIKpO(IOpy KHILIKIBHHUKA,
MTOKpAIyBaTH 3JI0POB’sI Ta MOJOBKYBATH TPUBAIIICTh KUTTSI.

BibIicTh MOTEHIIIHHO TPOOIOTHYHUX MOJIOYHOKHCTUX Oaktepii (LAB)
BITHOCATBCS 70 THUIMy Firmicutes, Haa3BUYaliHO PI3HOMAHITHOI TPymH OaKTEpii.
barato Buenux BBaxaroTh pin Bifidobacterium wienom rpymu LAB, ockinbku BiH
Ma€ JesKi THUIOBI XapaKTePUCTUKH BKa3aHOI TPyMH, Taki SK YTBOPEHHS Iij dac
dbepMenTariii MojiouHoi kuciotu. OcoOIMBO BaxkiuBa poJib OidimodakTepil y

HIATPUMIIL Ta 03I0POBJICHHI MIKpPO(GIOPH HUTYHKOBO- KHIIIKOBOTO TPAKTY.
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3HM3UTH BMICT JIAKTO3W B KHCIOMOJOYHMX MPOAYKTaX A0 MiHIMaJIbHUX
BEJIMYMH, 110 BAKIUBO IS XapuyBaHHS JIFOJCH 1IHTOJIEPAHTHUX JI0 JTAKTO3H MOYXHA,
BUKOPHCTOBYIOUM PI3HI METOAM BHUJAJICHHSA JakTo3u. HalOimpmn paemeBuili Ta
aNbTEPHATUBHI CHOCIO — KOMIUIEKCHE BHUKOPUCTAHHS IITaMiB, SIKI BOJIOAIIOTH [-
raJlakTO3uJa3HOI0 aKTUBHICTIO, Ta (hEPMEHTHOTO MpernapaTy [-ralakTo3ugasu.

3MIMCHEHO CKPUHIHT IITaMiB PIi3HUX TAaKCOHOMIYHUX TpPYIl 3a O3HaKaMu,
IIIHHUMHU IS BUPOOHMIITBA OE€3JIAKTO3HMX MOJIOYHHMX IMPOAYKTIB, a came 3a [3-
rajJlakTO3MJa3HOI0 AaKTUBHICTIO Ta 3[JaTHICTIO YTHII3yBaTh JakTo3y. Ha ocHOBI
BIIIOpaHMX IITaMiB PO3poOJIeHO 2 3aKBallyBaJbHUX Ipernapartu: Oiompemnapar |
(Impogit-bidinonakr-HJI) Ta 6ionpenapar 2 (InmposiT-CumOinakt-HJT).

Jns mpoBeneHHs (PEPMEHTATUBHOTO TIAPOJII3Y JIAKTO3H OYJI0 BUKOPUCTAHO
depmentri npenapatt GODO-YNL2 ta MAXILACT LGi 5000, ski orpumani
i3 Kluyveromyces lactis (KI-B-gal) ta BiqHOCATBCS 10 O€3MEYHHUX [B-raJlakKTO3HIa3.

[lepeBipeHO e(EeKTUBHICTh BUKOPUCTAHHA (EPMEHTATHUBHOIO TI1APOII3Y
JAKTO3M 3 HACTYNMHOIO (pepMeHTaIll€l0 Ha MAaCHSHIl, 3HEKMPEHOMY MOJIOII Ta
MOJICTBHUX CyMiIllaX Ha OCHOBI BTOPMHHOI MOJIOWHOI CHpOBHHH. Bu3HadeHO,
[0 IPU BUKOPUCTAHHI OlompemnapaTy | BMICT JIaKTO3W B 3pa3kax 3HAXOJIUBCS
Ha piBHi 0,07-0,09%, a npu Bukopucrtanui Oiompemapaty 2 — Ha piBHi 0,03-
0,07%. Omxe, oTpuMaHO O€37aKTO3HI MPOAYKTH 3 BMICTOM JIaKTO3H HE
oiabiie 0,1%.

JocnimkeHo MiIKpoOIOJOTIUHI TMOKa3HUKK O€3JaKTO3HUX KHUCIOMOJIOYHUX
MPOJYKTIB MpoTiarom 30epiranHs. Ha pucynkax 1,2 HaBeaeHO IWHAMIKY BMICTY
01dimo0akTepiif 3 BUKOPUCTAHHSIM PO3POOJICHUX 3aKBalTyBAJIBHHUX MPENaparis.

BcTranoBneHno, mo KiuibKicTh 01(imo0akTepiil y BCiX AOCHIIHUX 3pa3kax Oyna
Ha PiBHI 2,0-7,0<10° KYO/eMm®, mio BianmoBimano 3ajganuMm BuMoram. Bimmideno
TEHJIECHIIIIO JI0 3pOCTaHHS MIKPOOPTaHi3MIB MPOTATOM 30epiraHHs.

Ha ocHOBI d0CHiKeHb 3MIHHM OPraHOJENTUYHUX, (I3UKO-XIMIYHUX Ta
MIKpOOIOJIOTIYHUX TIOKAa3HUKIB BCTAHOBJICHO TapaHTIMHWA TepMiH 30epiraHHs

0€371aKTO3HUX KHCJIOMOJIOYHHUX MPOAYKTIB, SKUM CTAaHOBUTH 18 1i0.
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IMosiMepHi MaTepiajy VIl BUTOTOBJIEHHS IJIIBOK OYyKaJbHUX
MeToa0M 3/[-npyKy
"Mican Bb.C., 1HeBmosz L.II., 2Pyﬁan O.A.
1XapKiBCLKHﬁ HAI[lOHAIBHUH YHIBEPCUTET PaioeIeKTPOHIKH, M. XapKiB YKpaiHa

2 . o o . . .
Hamionanbuuit papmaneBTHYHNUN yHIBEpCUTET, M. XapKiB YKpaiHa

bohdan.misan@nure.ua, igor.nevliudov@nure.ua, ruban_elen@ukr.net

Beryn. TlepopanpHe 3acTOoCcyBaHHsS —JIIKAapCHKUX 3aco0iB €  HAWOUIBII
MOIIMPEHUM IUIIXOM JOCTABKHU JIIKIB, OCKUIBKMA Ha JIKAPCHKI MpenapaTd Mpunaaae
noHaa 70% mnepopanbHOro 3actocyBaHHA. ONIHIEI0 3 HOBHX JIKAPCBKUX (POpM €
OpajbHl TUTIBKHM, $IKI BUKOPHUCTOBYIOTh JI OYKKQJIBHOTO BBEACHHS JIKAPCHKOI
pedoBuHM. Takui HUIAX JOCTaBKU JIIKIB Mae HU3KYy mepesar. Ilepm 3a Bce, BiH
J03BOJISIE  YHUKHYTH BIUIMBY UUIyHKOBoro pH, werabomizmy — “mepiuioro
MPOXO/PKEHHA Ta E€H3UMAaTUYHOTO PO3KIAay AKTHUBHUX PEYOBHH. PO3BHUTOK IIi€i
JiKapchKoi (hOPMHU MOKE MOTIMIIUTHU SKICTh JIIKYBaHHS, 3a0€3Meuyt0ur OLIbII TOYHE
J03yBaHHS Ta MAaKCUMAaJIbHY 010/IOCTYIHICTb.

Mera npocaigkennsi. MeTta TOCHTIIKEHHS TOJIATA€ Y BUBYEHHI TMOJIMEPHUX
MarepiaiiB, SKI MOXYTb OyTHM BHUKOPUCTaHI SIK JAOMOMDKHI pedoBUHU y 3D-nmpymi
TUTIBOK OPAJIbHUX PI3HUMHU METO/IaMH.

Meroau nociaigkenHsi. [IpoBeneHHs aHaMI3y JaHUX Cy4YacHHUX JIITEPaTypHUX
JOKEPET 100 MOJIMEPHUX HOCIIB TUTIBOK OPAIbHUX

Pesyabtaru. IlomiMepu M™awTh NPOBIIHY pOJdb y BUTOTOBIEHHI 3D-
JIPYKOBAaHUX JIIKApChKUX (hOpM Ta, HAcamrepen, oOpajlbHUX IUTBOK. Came Tomy
B11I0ip moJjiiMepa, IO 3aJ0BOJIBHSAE BCIM BHMOTaM, € HAJA3BHYAHO BAKIMBUM IS
OTPUMAaHHS BUCOKOSKICHOTO mpemnapaTy. OIiHKa SKOCTI OpajbHUX IUIIBOK BKIIIOYAE
BEJIMKY KUIbKICTh acCIeKTIB, cepel sAKuX (I3UKO-XIMIYHI Ta (apMakKoIorivHi
BJIACTUBOCTI. ['0JIOBHIUMH XapaKTepUCTUKAMMU, SIKI CJIiJ] BPaXOBYBaTH MPU CTBOPEHHI
1€ JIKapChKOi POpPMH, € TAPHUN CMAK JJI KPAILIOTO CIPUIHATTS MalllEHTOM; BUCOKA
CTIMKICTh JO BOJIOTM Ta BIJIOBIJIHE TMOBEPXHEBE HAMPY>KEHHS ISl BUTPUMYBAHHS

nedopmariii mpu pyci poToBOi MOPOKHUHM, TapHA 3JATHICTh 10 PO3YMHEHHS TIFOUMX
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PEYOBUH y CIUHI Ta MOXJIUBICTh X TPOHUKHEHHS Yepe3 CIU30BY 00OJOHKY poTa Iis
3a0e3MeyeHHs MIBUIKOTO TePaneBTUYHOTO edeKTy. 3aais AOCATHEHHS HEOOX1THHX
XapaKTePUCTHUK Ta BUKOHAHHS BUMOT HEOOX1JHO MiiopaT abo CTBOPUTH MaTepiai 3
ONTUMAJIFHUMH BJIACTHBOCTSAMU JIJIsl IEBHO1T TexHoorii 3D-apyky. Y mii TexHoorii
3a3BUYail BUKOPUCTOBYIOTHCS CHUHTETUYHI MOJIMEpPHU, SKI MalOTh ONTUMAIbHI AJis
JIPYKy BIIACTMBOCTI, TakKl SK OlOCYMICHICTh, TEPMOILIACTUYHICTh, XIMIUYHA Ta
MeXaHiuHa CTiliKicTh. J[o Takumx mosiMepiB BigHOCATHCsA moikmposakToH(PCL)[1],
nomnaktui(PLA)[2], nomBininmiponignon(PVP)[3], nonisiniioBuii ciupt(PVA)[4],
HPMC][5] Ta kap6okcimerumnnemiono3a(CMC)[6,7], Toro.

Tpusimipauii ctpymeneBmii apyk (inkjet printing) Bumarae mosiMepiB HU3bKOT
B’s3kocTi Big 10 go 20 mIla*c Ta mosepxHeBMM HaTsaroMm 28-42 mNm™!, mo €
HEOOXITHUM JUIsl BIAMOBIAHOrO (opMyBaHHS Kpamenb. Yepe3 I11e BHUHUKAIOTH
0OMEKEHHS 1I0JI0 BUKOPUCTAHHA aKTUBHUX PEYOBUH Ta MaTepiamiB. i yCHimHoro
dbopMyBaHHS Kpaleiib pijuHa Ma€ MaTH BIJANOBIHY B'SI3KICTh. 3aHAJATO BUCOKA
B'SI3KICTh MOXKE TEPEIIKo/KaTH (popMyBaHHIO Kparuli abo i BUIAJEHHIO 3 COIUIa,
TOAI SK 3aHAATO HU3bKAa B'SI3KICTh MOXE TPHU3BECTH J0 HEKOHTPOJIHOBAHOTO
po3TikaHHs piauHM, [loBepXHEBHWI HATAT BIUIMBaE Ha (OPMYBaHHS Kpari Ta ii
B3a€EMOJII0 3 TMoBepxHew. HeoOximHo 3HalTu OanmaHc, mOEO Kparis Morjia
YTBOPUTHUCS Ta BHAcCTH Ha TMOBEPXHIO O€3 pO3TIKaHHS 4YM, HAaBMAKW, HAIMIPHOL
Koresii. AKTHBHI PEUYOBMHU Ta IHIII MaTepiaidi MalOTh OyTH XIMIYHO CYMICHHUMH 3
pIIMHOI0 HOCieEM, 1100 3a0€3MeUuTH OJHOPIAHICTh Ta CTAOUIBHICTh CYMIIIL.
HecymicHicTh MOXKe TIPU3BECTH 10 BUIAJAHHS OCaay, 3MIHU BJIACTHBOCTEH PIIMHU
a00 3a0pyaHEHHS APYKAPChKOI CUCTEMU. AKTUBHI PEUOBUHU MAIOTh 30€piraTv CBOIO
CTaOUIbHICTh Ta aKTUBHICTh NPOTATOM MpPOLIECYy IPYKY Ta TMicis Hboro. Bucoka
temriepatypa, UV-BunpomMinioBaHHg a0o0 iHII (DaKTOpH, sSKI BUKOPHUCTOBYIOTHCS B
JESKHX TpoIlecax APYyKY, MOKYTh HETATHBHO BIUTMHYTH Ha JICSKI aKTHBHI PCUOBHHH.

JonaBaHHs po3piaKyBadiB a0 PO3YMHHMKIB JJIi KOPUTYBaHHS B'SI3KOCTI abo
MMOBEPXHEBOTO HATATY TAaKOXX Ma€ BiIOyBaTUCS 3 OOEPEkKHICTIO, OCKUIBKH BOHH

MOXYTh BIUTMHYTH Ha (DiHAIBHI BIACTUBOCTI APYKOBAHOTO MPOAYKTY.
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Takox cepea MOXJIMBHX MaTepialiiB, [0 MOXJIMBO BUKOPUCTOBYBATH y CKJIaJl
IUTIBOK, € HU3KAa MPUPOJHUX pedoBUH. [IpupoaHi mMaTepianu, HaMpUKIaa LET0I03a,
KpOXMallb, JK€JaTWH, albliHAT, KOJIar€H, TlaJlypOHOBAa KHCJIOTA, XITO3aH, TOMUIO,
MalOTh BMILY OiOCYMICHICTb, Ta HHKUY TOKCHUHICTb. IX HEJOJIKOM € BiJCYTHICTh
HEOOX1THOI MeXaHIYHOI MIITHOCTI Ta cTabuibHOCTI. Came ToMy OaraTo JOCIIKEHb
HallJICHO camMeé Ha po3poOKy cydacHHX moJiiMmepiB mia 3D-apyky, siki OyayTh
3aJI0BOJIBHSTH YCIM BUMOTaM.

[Ipu cTBOpEeHHI IUTIBOK METOJOM EKCTPY3li OJHI€I0 3 MpoOiieM € 3MIHCHHS
B'SI3KOCTI HOCIA MICJIA 3MIITYBAaHHS KOMIIOHEHTIB: MPHU 3MIIIYBaHHI KOMIIOHEHTIB 0
CTapTy MpPOIECy JPYKY 3pOCTa€E PU3UK 3a0MBaHHS COIUIA, SKIIO K 3MINTyBaHHSA
MarepiaiiB BiOYBa€TbCs MICIS MPOIECY APYKY, SIKICTh BUPOOY 3HUKYETbCS. Tomy
BUPOOJISIOTHCS PI3HI (PUIAMEHTH — MaTepiaiu, Kl BAKOPUCTOBYIOTHCS K “UOPHUIIO”
y 3D-npunTepax. Ha OCHOBI PI3HUX MOJIMEPIB. BOHN MOXyTh OyTH HEPO3ZUYMHHUMU
(eTmnuenmonosa, Eudragit]l RL), mBuakopo3unaanMu (mosietiieHoken, Kollicoatl
IR), kxumkoBo po3unnaumu(Eudragitl L, HPMC anerar cyknunar), HaOyXarO4uMH
(PVA, riapodineHi moxiaHi mesmronosu, Soluplusl).

B KOHTEKCTI BUKOPUCTAHHS TiAporeniB y npouecax 3D-apyky, 1o 6a3yroTbes
Ha BUKOPHCTAaHHI CBITJIA, BAXKIIMBO, 100 111 MaTepiaan OyJIu CyMICHUMH 3 TEXHIKaMU
mitorpagii, ToOOTO MOrIM OyTH BHUKOPHUCTaHI I JpYyKy oOOJagHaHHSAM, IO
BUKOPUCTOBYE TexHIKy jiTorpadii. [8]. Cepen marepiaiib, siki BUKOPUCTOBYIOTHCS
st apyky tiiBok 3 BukopuctanHsM LCD (Liquid Crystal Display) Texnosmorii,
TOOTO 3 3aTBEPJIHHIM MaTepianay IMiJ €0 CBITJIOAIOMHOTO JKepesia CBITJIA, SKe
MPOXOJUTh Yepe3 PIAKOKPUCTANIYHUNA IUCIIJIEH, MOMXJIMBO BUAUIMTH HACTYIIHI:
HPMC, mnonietunenriikons miakpunat (PEGDA), taprpasun, audenin (2,4,6-
TpuMeTunoen3oin) ¢pocdin okcun (TPO) ta PEG.

BucHoBok. CyuacHi JoCHi/DKeHHS Yy (apmallii akTUBHO PpO3IIISIAIOThH
noteHrian 3D-ApyKy Juisi CTBOpPEHHS OpajbHUX IUIIBOK. Bulip onTumaibHUX
MOJIIMEPHUX MaTepiaiiB BIJICPA€ KIOYOBY POJb Yy 3a0e3leueHHl HeoOX1THUX
BJIACTUBOCTEH JIIKAPCHKOTO 3ac00y, TaKuUX SK TapHUH CMaK, CTIAKICTh JO BOJIOTH,

e(DeKTUBHE PpO3YMHEHHS B CJWHI 1 IIBHJAKA TepaneBTHUYHA misi. Po3pobOka 1
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onTuMizaiis mojiMepiB st 3D-ApyKoBaHHMX OpaldbHHMX IUTIBOK BIJAKPHUBA€E HOBI
MOKJIUBOCTI JUIS TE€PCOHANI30BAHOI MEAMIIMHU, MOKPAIIYIoYd €(QEeKTUBHICTh Ta

Oe3IeKy JIIKyBaHHS.
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3B's130K 0i0TeXHOJ10Til i Cy10BO-eKCIePTHOI AiSNIBHOCTI

Mociwk K.B., KapacsoBa O.A.
YepkacbKuil HAYKOBO-TOCTIAHUN €KCIIEPTHO-KPUMIHAIICTUIHUIN LIEHTP
MBC VYkpainn, M. Yepkacu, Ykpaina

ekaterinamosiuk@gmail.com

bioTexHoMOTIsSI € HAMPSAMOM HAyKH KU MOCITAa€ BaroMe MicClieé B Cy4aCHOMY
KHUTTI CYyCHIIbLCTBA Ta CHpPHSE TMOIIYKY BaplaHTIB PO3B’SI3aHHSA MPOOJIEM B Pi3HUX
raTy3sX, MOYMHAIOYHM BiJ CUIBCHKOTO TOCIOAAPCTBA, XapdoBOi IPOMHCIOBOCTI i
3aKIHYYIOYHM MEIUIIMHOIO Ta TEHHOIO THKEHEPIEIO.

biotexHomnorisi  mepeTMHaeTbess 3 OarathbMa  IHIIMMHM  JUCHUTUTIHAMU:
MOJIEKYJISIPHOIO Ta KJIITUHHOIO O10JIOTi€0, T€HETHKOI0, O10XIMi€l0, eMOpIONIOTi€l0 Ta
HaBITh 3 POOOTOTEXHIKOIO TOIIO. He BUKIIIOUEHHSIM € 1 Cy/I0BO-€KCIIEPTHA JISUTbHICTb.

[IpoBenenHss cyAo0BO-010JIOTIYHOI eKcnepTu3n Oyino O He MoxiauBe 0e3
BUKOPUCTAaHHA TaKUX O10TEXHOJOTTYHUX pO3pO00K: MOHOKIIOHAJIbHI AaHTUTIIA, & caMe
AHTUCUPOBATKU MPOTH OUIKIB KPOBI JIOJUHU 1 TBaApUH JJIsi BCTAHOBJICHHS BUIOBOI
HaJIeKHOCTI KPOBI; HOJIIKJIOHHU Ta 130T€MarilOTUHYIOUY1 CUPOBATKU [l BCTAHOBJICHHS
IpyNoBOi HAJIEKHOCTI KPOBI, SIK B PIAKOMY CTaHI, TaK 1 y BUIJISII TUISIM Ha PEYOBHUX
nokazax; Habopu s BcraHoBieHHs JHK-mpodimie oci6 npu mpoBenenHi
MOJICKYJIIPHO-TEHETUYHUX JTOCHIKEHb, 10 B THKKHX YMOBaxX CHOTOACHHS CTaJlo
HEB1JI’€MHUM KOMITOHEHTOM PO3CIiyBaHHS 3JIOYMHIB, MOIIYKY OE€3BICHO 3HUKIIUX
oci0 Ta iaeHTH(IKaIlii HEBITI3HAHUX T BINCHKOBUX Ta IIUBUIBHUX TPOMAJISH.

Ha cboroguimHiii JeHb MpU BUKOHAHHI MOJIEKYJISIPHO-TEHETUYHUX EKCIEPTHU3
npoBoAATh nocaimkenus saepHoi JJHK, mitoxonapiansroi JIHK Ta mocmimxenns V-
XPOMOCOMH, OOMpArOYM HEOOX1JHUN METOJT 3aJIe’KHO Bijl IMOCTABIICHUX 3a/1a4. TaKoxk
IITUPOKO BHKOPHUCTOBYIOTHCS EKCIIPEC-TECTH 11 BCTAHOBJICHHS HAsSBHOCTI KpPOBI
JIOJIMHU Ta NESKUX BUJIJICHB JIIOJICHKOTO OpPraHi3My, Kl Ie IMiJl Yac OISy MICIIs
MOi1 Tat0Th MOYJIMBICTh BUSHAYMTHUCH 3 TIOXOIKCHHSIM KPOBI 1 BUAUICHD Ta, 3aBIASKH
1IbOMY, CKEpYBATH MOAAJIbIIII Jii CHIJACTBA B IPABUIIbHE PYCIIO.

3 MOYaTKOM MOBHOMAIITAOHOTO BTOPTHEHHA pociiicbkoi (denepamii Ha

TEPUTOPII0 YKpaiHU BUHUKIIN TPYTHOIII 3 BUKOHAHHSAM IMYHOJIOTTYHUX JOCIHIIKECHb,
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TaKk fK CYJOBO-EKCIEPTHAa Taly3b 3IIITOBXHYJach 3 MPOOJIEMOIO BIJICYTHOCTI
PI3HOMAHITTS AHTHUCHPOBATOK NPOTH OUIKIB KpoBI TBapuH. K pe3ynpTaTr -
BIJICYTHICTh MOXJIMBOCTI BCTAHOBUTHU B CJiJ]JaX HA PEYOBHX JIOKAa3aX HAsBHICTh KPOBI
JesIKAX BHJIB TBAapHH, 110, BPaXxOBYIOUM yBary CyCHIIbCTBA Ta MPaBOOXOPOHHHUX
OpraHiB J0 NHUTaHb OpPaKOHBEPCTBA 1 JKOPCTOKOIO IOBOJKEHHS 3 TBapUHAMH, €
akTyanpHuUM. KpiMm TOro, mojanbliie BCTAHOBJIEHHS TIPYHNOBOi HAJEKHOCTI CIIIJIIB
KpOBI HEMOXJHMBE O€3 BCTAaHOBJICHHS HAJIEKHOCTI ii JIIOAWHI Ta BUKIIOYCHHS
HMOBIpHHX JIOMIIIOK KPOB1 TBAPHUHHU Y TIJISIMI.

Takox, BUHHMKJA MTpo0JIemMa MoB’sA3aHa 3 BIICYTHICTIO LOMIKJIOHIB aHTU-HH/a0,
antu-Ha0, antu-Hkpa, sKI BHUKOPUCTOBYBAJIHMCH [JIi BCTAHOBJEHHS HAasABHOCTI
antureny H i3oceponoriunoi cuctemu ABO B pinkiii KpoBi YM y BHUSIBICHHUX CIigax
KpOBI Ha PEUYOBHX JOKa3ax.

J1o mosiBU 1OJIIKJIOHIB 3 METOIO BUSIBJIEHHS aHTUreHy H B KpoBi KopucTyBanucs
JEKTUHAMH, $KI OTPUMYBaJd 3 IUIOAIB Oy3WHU TpaB SHUCTOI YU PAKUTHUKA
cuasuonucToro. Hepinko exkcnepram J0BOAWIOCH CAMOCTIMHO 30UpaTy pOCIUHU Ta
rOTyBaTM 3 HHUX €KCTPAKTH MI00 MaTh MOXJIMBICTb IPOBECTU JI0JIaTKOBE
JOCIIJKEHHSI CIIJIIB KPOBI Ta 1€ pa3 BIEBHUTHUCS B MPAaBUIBLHOCTI OTPUMaHUX
pE3yNbTATIB.

3Bakalouu Ha CKJIAAHICTh poOOTH 3 OIOJOTIYHMM MarepiajioM, SKUH Mae
BJIACTUBOCTI 3MIHIOBATUCH M1J JI1€10 (DAKTOPIB 30BHIIIHBOTO CEPEAOBUILA, EKCIIEPTY-
6iosory Oyso O 3Ha4HO Jeriie 3poOUTH BUCHOBKH, MalOUd OUIbIII IIUPOKUN CHEKTP
pPEaKkTUBIB Ta METOMAIB JAOCHIIPKEHHS J/JIi BHUPILMICHHS TOCTaBJIEHUX MHUTaHb Ta
MIATBEPAKEHHS MPABUIIBHOCTI OTPUMAHUX PE3YJIbTATIB.

P03BUTOK Ta BIOCKOHAJIEHHS CYJ0BO-010JI0TIYHOI €KCIEPTU3H Oarato B 4OMy
3aBAsUy€ OIOTEXHOJIOTIYHUM PO3pOOKaM, BJOCKOHAJICHHIO ICHYIOUMX MPOAYKTIB 1
CUCTEM, IO, B CBOIO 4YEpry, CHpHUSA€ IMIBUIKOMY Ta SKICHOMY pO3CIiyBaHHIO
3JI0YMHIB.

bioTexHoJIOTisI MPONOHYE BEeIUYE3HI MOTEHIIMHI MepeBaru 1 Halla KpaiHa mae

OyTH 3alllKaBJICHOIO y MIATPUMIN peami3anii MOTEHLIady LbOr0 HampsSMKYy Ta

......
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YaockoHajieHHs1 0i0TeXHOJIOTiI BUPOOHMITBA SIOJYYHOT0 OLTY

MyuyJos O.I1.
Kadenpa 6iorexHosorii, 6io¢i3uku Ta anamiTHYHo1 XiMii HamioHamsHOTO TEXHIYHOTO YHIBEPCUTETY
«XapKiBCHKUH MONITEXHIYHUN THCTUTYT», M. XapKiB, YKpaiHa

musulovsasa@gmail.com

Ouer € ogHUM 3 HaWAaBHIIUX (PEPMEHTOBAHUX MPOAYKTIB y cBITi. Kucnwmii
CMaK MPOYKTY, HAUCHIBHIIIUI cepell BIAOMUX KUCIIOT, CIIPUsiE HOTO BUKOPUCTAHHIO
K KOHCEPBAHTy 4epe3 aHTUMIKpPOOHY akTHUBHICTh. OLIET HMIMPOKO BUKOPUCTOBYIOTH
TaKOX K apoMaTH3aTop 1 B ACSIKUX KpaiHaX, HaBITh, sIK KOpucHUi Harii. Y 2017 poii
100aJbHUM PUHOK OUTY Aocsar Omu3bko 1,26 muppa nomapis CHIA, 3pocTaroun Ha
2,1% npotsrom niepiogy 3 2010 mo 2017 poku; g0 2022 poky 1€ 3Ha4€HHS 3pOCIO
npubmszuo g0 1,50 mupa momapie CHIA [https://cdnmedia.eurofins.com/european-
west/media/12153894/26 chapter-vinegars_final.pdf].

A6nydHnii onetr — 1€ PI3HOBUJ OITY, SIKMM BUTOTOBISIIOTH 3 MOAPIOHEHUX
depMeHTOBAaHHX AOMYK, JPIKJUKIB i IYKpy. FIoro BUKOPUCTOBYIOTH SIK iHIPEIi€HT Y
CKJIaJl TAKUX MPOAYKTAX, K 3alPaBKU ISl CaJlaTiB, COJIIHHS Ta MApUHAIIH.

B skocTi ymockoHaNeHHSI 3alpOTOHOBAHO BHKOPHCTOBYBAaTH TaKy OCHOBHY
CUPOBHMHY ISl BUPOOHHUIITBA SIOMYYHOTO OLTY: SI0JIy4HI BUYaBKH, BUCIBKH, PUCOBE
JYUITIAHAS, KOMXXI Ta OITOBOKUCHI Oakrepii. Y CKIaal CHUPOBHHU € JI1aMOHIN
rigpodocdar (0,4-0,8% Bim Macu s0mMy4HMX BHYaBOK), BiTamiH C Ta MEKTHHA3a.
OcoOnuBICTIO MPOIECY BUPOOHUIITBA OILTY € PErylioBaHHA IyKpucTocTi Ta pH Ha
eTari miAroTOBKU CUPOBHUHH JI0 30POIKYBaHHS, MTOIAJIBIIE TOAaBaHHS KOJK1, BUCIBOK
Ta PUCOBOTO JYIITIMHHS, 3 HACTYITHUM 30pO/KYBaHHSIM OITOBOKUCITUMH OaKTEpPisIMH
[Yue Xin; Zhang Yunkun; Yu Jing; Zhang Jianjun, 2018].

Takum 4YuHOM, SOTYYHUN OIET, IO OTPUMYIOTh 3a YIOCKOHAJIEHOIO
TEXHOJIOT1€10, MAa€ YEPBOHYBAaTO-KOPUUYHEBHI a00 KOPUYHEBUM KOJIP, YHIKAJIbHHIM
bpykToBUil SOTYyYHUNH CMakK 1 MICTUTh 3JaKOBHI apomar BHCIBOK 1 PHCOBOTO
JYLINWHHS, 0araThii Ha MOXKMBHI PEYOBUHU 1 Ma€ OUIbII IHTEHCUBHY KUCIOTHICTB. Lle
TEXHOJIOT1YHE PIIIEHHS JO3BOJISIE OTPUMYBATH OILIET BHILOI SKOCTI, IO BIAMOBIA€

CYy4aCHHUM CTaHJapTaM.
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Penokc-romeocras y epurpoumMTax 3a yMOB /il Pi3HMX THIIIB KapareHaHiB
Haxoneuyna O.A., I'op6au T.B., Apmum H.B.,

SIlnkoBcbka /[1.0., BacuabseBa 1.M.
XapKiBChKHUI HAI[IOHAIBHUM METUYHUN YHIBEPCUTET, XapKiB, YKpaiHa

oa.nakonechna@knmu.edu.ua

Beryn. Kaparenanu - ne niHilHI cynb(aTtoBaHi mojiicaxapuid, OTpUMaHi 3
pPOJIMHU YEPBOHHMX MOPCBHKHX BojopocTed, Takux sk Gigartinaceae, Hypneaceae,
Solieriaceae, Phyllophoraceae. BukopucTOBYIOTbCS [UIsi  T'€JICyTBOPEHHS, SK
€MyJIbraTopu Ta CTalLI3aTOpy Yy XapyoBld MPOMMCIOBOCTI, $K TOJIMEPU B
MenunuHi, (apmareBTHIll Ta OIOTEXHOJOTIYHMX JOCHIDKEHHSIX 3aBASKH  iX
010CyMICHOCTI.

Ha  rtemepimHiii  4ac  BHBYEHI  AHTUOKCHUJAHTHI,  MPOTUBIPYCHI,
aHTUOaKTeplaibHl, AHTUTINEPIIMIAEMIYH], AHTUKOATYJISHTHI, NPOTUITYXJIMHHI Ta
IMyHOMOJyJIIOr041  eexTn KapareHadiB. llepopanbHe BBEOEHHS KapareHaHiB SIK
HOCIiB JIIKiB a00 K TEpaneBTUYHUX areHTIB 3a0€3MeuyloTh 1X MPSIMUN KOHTaKT 3
KJIITUHAMH  KpOBl, 30Kpema eputTpouuTamu. Came UIMPOKE BHUKOPUCTAHHS
KapareHaHiB y MEJNYHIN IPAaKTULI MOTPeOye MEePEBIPKHU IXHBOI TEMOCYMICHOCTI JIJIst
rapaHTyBaHHs O€3MEKH 3aCTOCYBaHHS JaHUX IMOIicaxapuIiB.

PoGoty Bukonano B pamkax HJIP HJII EKM XHMY na temy: «Jlocniautu
TOKCUYHICTb ¥ TepanmeBTUYHY aKTUBHICTh XapyoBUX J00aBOK KaparecHaHiB
(E407/E407a) Ta ix ousirocaxapugHux (QparMeHTIB B SKOCTI MOJIYJSTOPIB
3anporpaMoBaHoi KITUHHOT cMepTi» (APNe0123U100179).

Mera. OmiHtoBaau in Vitr0 BmMB 1-, k- Ta A- KapareHaHiB y pi3HHX
KOHIICHTPAIlISIX HA OKMCHO-BIJHOBHHM CTaH €PUTPOIINTIB, IO MiIIAI0THCS EPUTITO3Y.

Marepiaan ta Meroan. BukopuCTOBYBaJiM KPOB, OTPUMAHY BiJl 1IHTAKTHUX
nopociux 1rypiB momyssiii WAG, mami BiamuBanmu eputpouutd. KIiTHHU KpOBI
1HKyOyBaJIi 3 pI3HUMHU TUIIAMH KapareHaHy NpHU MIKpOMOJIIpHUX KOHUeHTpamisax (0—
1-5-10 r/n), a came: 0-1,05-5,25-10,5 MxM nnsa 1-xkaparenany, 0-1,25-6,25-12,5

MKM g k-kapareHany Tta 0-1,7-8,5-17,0 MmxM nnst A-xapareHany, BiJIOBIIHO.
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JIJist OIIHKM OKWCHO-BIAHOBHOTO TOMEOCTA3y B €PUTPOIMTAX BHU3HAYAIM JICKIJIbKa
MapKepiB TEPEeKHCHOTO OKHUCICHHS JIMiAiB: BU3HAUeHHs §-i3ompoctany (8-i30-
PGF2a) 1 xoHueHTtpaimii OKHCHO-MOAM(IKOBAHMX OUIKIB y KIITHHHUX Ji3aTax
ceKTpohOTOMETPUIHO (B HT/MT OijKa Ta HMOJIB/MT OiKa, BiamoBigHO), BMICT THK
(TiobapbiTypoBa kuciorta) - aktuBHUX pedoBuH (TBARS) i nieHoBux kon'toratiB (B
MKM/MJT éKCTPaKTy) CIEKTPO(DOTOMETPUYHO MPH JTOBXKHHI XBUI1 233 HM.

Jnisg  ouiHKH AHTHUOKCHUJAHTHOI TJIyTaTIOHOBOI CHCTEMH €pUTpPOIUTIB,
BU3HAYAJIM BHYTPIITHBOKJIITUHHI PiBHI BiIHOBIeHOTrO rityTaTiony (GSH), akTuBHOCTI
[IIyTaTIOHPEYKTa3H, TIyTaTIOHEPOKCHUIa3H Ta riayrarionTpancgepazu. Bmict GSH
B epurpouuTtax (B MMmoub/THD) BU3Ha4Yaiu 3 peareHToM Ennmana
CHEeKTPOPOTOMETPUYHUM METOJIOM IPU JIOBXKMHI XBWII TOTJIMHAaHHA 412 HM.
AKTUBHOCTI TJyTaTIOHPEAYKTa3u Ta TIIyTaTIOHNEpOKcHIa3u (B MKMOJb/XB/THD) y
Ji3aTax BUMIPIOBAIM CIEKTPOPOTOMETPUYHUM METOIOM MpU JOBKUHI XBUIl 340 HM
Ta t=+25°C. AKTUBHICTb TWIyTaTioHTpaHchepa3u B eputporutax (B MmoJiib/xB/THb)
BU3HAYAIX 3a MBHIKICTIO 3B's3yBaHHsA GSH 3 1-x7mop-24-munHiTpoben3onom (CDNB)
cnekrpodoromerpudHo mpu 340 am ta t=+25°C.

OTpuMani J1aHi CTaTUCTUYHO OOpOOJIEHI 3 BUKOPUCTAHHSM MPOTrPaMHOIO
3abe3neuenns GraphPad Prism 5.0 (CILLIA). Pesynbratit Ha pucyHKax BigoOpaskeHi
K mMeaiana 1 25-75 nponeHTtiib. BukopucroByBascs U-kputepiit Manna-YitHi s
MOPIBHSHHA JIBOX HE3aJECKHUX TPYII, BiporiaHa pizHuild BBaxanacs npu p < 0,05.

Pe3yabTaTtu Ta 00roBopeHHsi. EpunTos, skuii € 4iTKO KOHTPOJILOBAHOIO Ca*-
3aJIe)KHOIO KIIITHHHOKO CMEPTIO EPUTPOIIHNTIB, BAKOPHUCTOBYETHCS SIK HOBUI UyTINBUN
1 eQexTUBHMI MIAXiA A0 TEPEeBIPKM TE€MOCYMICHOCTI KCEHOOIOTHKIB, 30KpeMa
kapareHaHiB. Kpim Toro, Oyj0o mokasaHo, 110 €pUNTO3 BIAITPA€ BAKIUBY POJb MPH
0araThOX 3aXBOPIOBAHHIX, HANMpPUKIAN, Maispii. Takum 4YHHOM, OIlIHKA BIUIMBY
KapareHaHiB Ha €PUNTO3 MOXKE HE TUTHKU HAJATH OUIBIIOTO PO3YMIHHS MEXaHI3MiB
TOKCUYHOTO BIUIMBY KapareHaHiB Ha KJIITHHH KpOBI, @ TaKOX iX IMOTEHIIaTy B
MOAYJIIOBaHHI epunTo3y. PaHile Hama KOMaHJa HAYKOBI[IB MoOKa3aja, U0

HamiBouutieHnii kapareHan (E407a) moxe BUKIIMKATH €PUITO3 3aJI€KHO Bi J03M.
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[IpoTe 3anmumiaeTbess HE3PO3YMUIUM, UM 3aJieKaTh HOro ePeKTH BiJl TUITy KaparcHaHy
1 SIKI MOJIEKYJISIPHI MEXaH13MHU BUKIIMKAIOTh PO3BUTOK €PUIITO3Y.

JIJist XapakTepUCTUKU BIUIMBY KapareHaHIB Ha OKUCHHUM CTPEC, BUMIPIOBAIUCS
JeKiTbka MapkepiB mepekicHoro okucieHHs mimiaiB (ITOJI) B epurpommrax, siKi
MIIJAI0TECS  BIUIMBY TPbOX OCHOBHHMX THINIB IIbOr0 OlomojiMepa MOPCHKHX
BOJIOpoCTe. Pe3ynbraTu miATBEep/HKYIOTh MIJBUIICHHS PiBHIB 8-130mpocTany (8-130-
PGF2a) i okucHO-MoaudikoBaHUX OUIKIB y KIITHHHHX Ji3aTax. byno mokasano, mio
A - kapareHad 30unbiIye ITOJI 61nbIIOI0 MiIpOIO B MOPIBHSAHHI 3 1HIIUMHU THUIIAMH
KapareHaHiB. Taka X TEeHIEHU1s crocTepiraeTbes 1 iHmux npoaykris I1OJI, a came
TBK - akTHMBHUX NPOAYKTIB 1 JI€HOBUX KOH'toraTiB. [IpucyTHICTH A-KapareHaHy
miguiyBana BMIicT TBARS 1 mieHoBUX KOH'toraTiB Oulbllle, HDK 1HINI THITH
KapareHaHiB.

[Ilo cTOCOBHO NOCIHIIP)KEHb CTaHy aHTUOKCHUJIAHTHOI CUCTEMHU B €PUTPOIUTAX.
Hanmipna renepamiss A®K mnopyiiye peaokc — ToMeocTa3 B E€pUTPOIIMTAX,
BHUKJIMKAIOUYW BUCHAXEHHS aHTHOKCHJIAHTHOTO 3axucTy. B epurpommrax mie GSH y
MOEIHAHHI 3 TUIYTaTIOH-3aJICKHUMH (EepMEHTAaMHU, TaKUMH SIK TJIyTaTIOHpEIyKTasa,
[IyTaTIOHMEPOKCHAa3a 1 TIyTaTioHTpaHcdepasa sl MIATPUMKU OKHUCHO-BITHOBHOT
pIBHOBaru, IO 3aro0irae MOIIKOHKCHHSAM, IO BHUKIMKajda HaaMipHA TEHepallis
A®K. TlokazaHo, 110 BIATNOBIA, AHTHOKCHJAHTHOI TJIYTaTIOHOBOi CHCTEMH
EpPUTPOLUTIB M1 AI€I0 KapariHaH1B BIIPI3HIETHCS 3aJI€KHO Bl TUITY.

K- Kaparenan mnocuneno perymoBaB GSH 1 aktuBHOCTI 000X (hepMEHTIB:
[IIyTaTIOHPEIYKTa3u Ta TiayTaTioHTpaHcdepa3u. TUM 4YacoM 1-KapareHaH BHUKJIMKAB
nomipHe BUcCHaXeHHS GSH Ta  3HMKEHHS AaKTHBHOCTI YCIX TIIyTaTIOH-3aJICKHHUX
depmenTiB. OuikyBaHe HAMCUIIBHIIIE BUCHAKEHHS BCIX KOMITIOHEHTIB aHTHOKCHIAHTHOT
CUCTEMH TJIyTaTIOHY CIIOCTEpIrajiocs Mij JI€l0 A-TuUNy KapareHany. A-Kaparenan, 1o
Ma€e HalMEHIy MOJIEKYJISIPHY Macy Ta HaMBHUIIMNA CTYIIHb CyJIb(paTyBaHHS, 3HAUYHO
MTOCUJTFOE CTUMYJISIIIIFO OKUCHOTO CTPECY, 0 XapaKTepU3yeThes Tineprpoaykiriero AOK
Ha TJI1 BXKKOTO BUCHaXkeHHs cuctemu GSH.

1-Kaparenan 3amyckae mpolecu epuITo3 y MEHII Mipi, MOPIBHSHO 3 1HIIAMU

THUIIAMH.
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BucHoBKku. Pi3Hi Buam KapareHaHiB BIUIMBAIOTh Ha (HI3UKO-XIMIYHI
BJIACTHBOCTI KIITUHHOI MEMOpaHU €pUTPOLIUTIB, MIABUINYIOYH T€HEPALI0 aKTHBHUX
dhopm kucHio, [10OJI B nux kimiTuHaxX KpoBi. Hamri qociipkeHHs MOKa3yooTh, 0 1-, K-
Ta A- KapareHaHu BUKIMKAIOTh €PUNITO3 MPU OKUCHOMY cTpeci. [liaTBepaxeno, mo A-
KapareHaH € HaWCWIBHIIINM I1HAYKTOpoM epunrto3y. OTpuMaHi JaHI MOXYThb
HiAMTOBXHYTH MOJANbLII TOCT/PKEHHS MIOJ0 BIUIMBY KapareHaHiB Ha MaTOTeHE3

3aXBOPIOBAHb, MOB'SI3aHUX 3 CPHUIITO30M.

Bruius 3amopo:xyBaHHs 10 -196°C Ha BJ1acTHBOCTI KpioreJis
HA OCHOBI MOJIIBiHITIOBOI0 CIIUPTY

Haymenko €.1., Hapoxnunii C.B., Kopanenko 1.®.
Incturyt npobnem kpiobiomorii 1 kpiomenuuuau HAH Ykpainu, M. XapkiB, Ykpaina

evgenia.iosipovna@gmail.com

Kpiorem nHa ocHoBl mnomiBiHuioBoro crupty (KITIBC) sBisooTh c00010
MaKpOMoOpuCTi TeTepodaszHi xkeme, Mo YTBOPIOIOTHCS B PE3yJIbTaTi 3aMOPOKYBAaHHS 1
BUTPUMYBAaHHS B 3aMOPOKCHOMY CTaHi, 3 MOJAJbIIUM BIiATaBaHHSM PO3YUHIB
nomiBiHmoBoro cnupty (IIBC). Kpiorenl 3HalIIM IIMPOKE 3aCTOCYBAHHS Y
0aratboX MPUKIAAHUX Taly3sx OIOTEXHOJOrli, 30KpeMa VY SKOCTI CHCTEM
iMMOO1mI3alli (hepMeHTIB Ta OUIKIB JUIsl BAKOPUCTAHHS iX y AKOCT1 O10KaTani3aTopiB
abo OioceHcopiB. Bapirorouu XapaKTepUCTHUKHU TMOJIMEpPY, CKJIaJl PO3YMHHHMKA Ta
OCHOBHI TapaMeTpu pEeXUMY KpIOTEHHOiI O0OpoOKM (TemrepaTypy OTpUMaHHS,
TPUBAJICTh BUTPUMYBAHHS Yy 3aMOPOXKEHOMY CTaHI, IIBUAKICTh BIATaBaHHS) MOXHA
perymoBati (Di3UKO-XIMIYHI 1 PEOJIOTIUHI MapaMeTpu OJEPKYBaHUX KpiOTeneu, ix
MakKpo 1 MIKpOCTPYKTYDY.

Metoto poboTu Oyno HOCHIAMTH BIUIUB HU3BKOTEMIIEPATYPHOI'O 30€piraHHs
KTTIBC 3a remnepartypu -196 °C Ha iX BIacCTUBOCTI.

st cunTe3y kpioreniB BukopuctoByBasin 10% pozunnu [IBC (MonekymnsipHa
maca 115,00-130,000 x/la), y £KOCTI MOpPOYTBOpIOBaua BUKOPUCTOBYBAJIH

aucTuiboBany Boay, 0,05 M tpuc-HCI 6ydep (pH 7,8) Ta 0,2 M ameratnuii Oydep
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(pH 4,7). 3pa3ku 3amopoxyBanu npu temneparypi —20 °C npotsrom 48 ronuH, micis
9Oro iX po3MOpoKyBaiu. JIJisi BUBUEHHS BIUTMBY HU3BKOTEMIIEPATYPHOTO 30€piraHHs
KITIBC na ix BIacTUBOCTI, 3pa3ku Oxoyo/KyBanu 1o -196 °C Ta 30epiranu
npotsirom 30 AHIB.

Mikpoctpyktypy KITIBC omiHtoBamu muoisixom aHaiizy Mikpodortorpadiit
OTpUMaHUX Ha KodokaibHOMYy Mikpockori Axio Obzerver Z1 (CarlZeiss). I'yctuny
Kpiorejaeil BHUMIpPIOBAIM METOAOM TiIpOCTATHYHOTO 3BaxyBaHHA. IlIBHAKICTB
IUTaBJICHHS Kpiorenei BuzHauvanack npu 50 °C.

Xapakrep crpyktypu KITIBC nobpe mnpocTeXyeTbCs Ha TOHKHX 3pi3ax
BIIMOBIJTHUX 3pa3KiB. Y WJIOMY, T'OJIOBHI €JIEMEHTH MIKPOCTPYKTYpPH IIOBEPXHI
3paszkiB KI'TIBC BkitouyaroTh JOBI1 Ta JHOCUTH PIBHOMIPHO PO3MOJUIECHI «HHUTI», IO
4epryroThcs. Po3Mipu HUTEH 3anexarh BIJI CKIaay nopoyTBoproBaya. Ilicis
30epiranns mupuna «autei» KI'TIBC, chpopmoBanux y 0,2 M aneratnoro 6ydepa ta
BogHUX posunHax [IBC 3menmyerbes Ha 10-12%, a 3 0,05 M Ttpuc-HCI
30utbyetbes Ha 10%. Bussneno mjo rycruna KI'TIBC Takox 3anexarb BiJl CKIaLy
nopoytBoptoBaunB. ['yctuna KI'TIBC, chopmoBanux 3 BOJAHUX PO3UYMHIB JIOPIBHIOE
616+20 xr/m°, chopmoBanux 3 0,2 M aueratroro ta 0,05 M tpuc-HCI Gydeproro
posunHy gopiBHIOE 962 + 20 kr/m® i 984420 «kr/m°, Bigmosigmo. ITicms
HU3BbKOTEMIIEpaTypHOTo 30epiranns nokazHuku ryctuau KITIBC, cpopmoBanux 3
0,2 M amneratHoro Oydepa Ta BOAHUX PO3YUHIB, 301IbIITyIOTECS Ha 25% Ta 40%,
BianoBinHO. KI'TIBC cdopmoBani y OydepHux po3uMHax Ta BOJII BIAPIZHSIOTHCS,
TaKO>K 3a IIBUIKICTIO ILIaBJICHHSA, sika cTaHOBUTH 110-130 xB Ta 70 XB, BIIIOBIIHO.
[IBuakicTh TUIABJIEHHS Kpiorejed micis 30epiranHs 3a Ttemnepatypu -196 °C
3MeHIryeThest Ha 12-14% nnsa 6ydepuux po3zuuniB Ta Ha 70% 1715 BOIHUX PO3YUHIB
ITBC.

Takum ynnoM, ¢i3uuni BractuBocti oTpuMmannx KI'TIBC 3anexats Bin ckiamy
MOPOYTBOPIOBAYiB. 3aMOpoXKyBaHHs 10 -196 °C Tta 30epiranss Bupoaosx 30 mHIB,
MPU3BOJIUTH 10 3MiHU MiKpocTpykTypu noBepxHi KITIBC, a Ttakox a0 30UIbIIEHHS

MOKA3HUKIB T'YCTHUH Ta 0 YIOBUIbHEHHS IIBUAKOCTI MiaBieHHs mpu S0°C.
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BioTexHoJ10riYHi 0c00JIMBOCTI O/1epPKAHHS APIXKIKIB,
30arauyeHux pPiZHUMH MiKpoOejieMeHTaMHU
Herperosa B.B., Kpacinbko B.O.

HamionansHuii yHIBEpCUTET XapuoBUX TexHouoriH, KuiB, Ykpaina

negretovavictoria02@gmail.com

MikpoeneMeHTH BiJIrpalOTh BEIUKY POJb Yy 370pOB'T NIOAeH, a iX HecTaua
MOXX€ BHKJIMKATH Ccepiio3Hi mpobiemMu. ToMy mNepCcrleKTUBU BUKOPUCTAHHS
010TEXHOJIOTTYHUX METOAIB JUIsl MIABUIIEHHS BMICTY MIKPOEJIEMEHTIB y APLKIKAX
MOXK€e 3a0€3MeUnTH €PEKTUBHUI 1HCTPYMEHT M1 OOpOTHOM 3 iX AepIUUTOM uepes
Xap4yoBl MPOJYKTHU Ta 100aBKH [1].

CeneH, BaXJMBHM JUIsl JIIOJMHUA MIKPOEJIEMEHT, SKUH Oepe ydacTb B
AHTUOKCUJAHTHOMY 3aXHUCTI Ta OKHCHO-BINHOBHIN peryisuii. dedimur Se moxe
BIUIMHYTHU Ha IMyHHY, PEIPOAYKTUBHY CUCTEMHU Ta (PYHKIIIIO IIUTOBUAHOI 3aJI03H.

OnTuMmizailis yMOB KyJIbTHBYBAaHHS Ta YJIbTPAa3ByKOBOi OOpOOKH  nyst
cTUMYJIALIi pocTy Ta OioTpaHcdopmarii ceneHy y Saccharomyces cerevisiae 3a
BUKOPUCTAaHHA MeTOoay ckpuHiHTY I[lnakerra—bepmana Ta meromosorii moBepxHi
BIJINOBIJII JO3BOJIMJIA BCTAHOBUTH, IO ONTHMI3alllsl MapaMeTpiB KyJIbTUBYBAaHHA 1
3aCTOCYBAHHS YJIbTPa3BYKy MPU3BOMASTH A0 YCIHIIMIHOTO 301bineHHs (y 2,78 pasiB)
HAKOMWYCHHS CeJICHY KIiTHHaMu S. cerevisiae [2].

[{MHK € OJHUM 3 HaBaXJIMBIIIMX 1 HE3aMIHHMX MIKPOEJIEMEHTIB Yy KIIITHHAX.
Bin Bimirpae BaxxiauBYy poiib y 0aratbox ()EpMEHTHHUX CHUCTeMax 1 Oepe ydacTh y
Oaratbox OI10JOTIYHUX TMpoIecax, TaKuX K (EPMEHTATUBHUN KaTai3, PEIOKC
peryisuisa, nepefadya KIITUHHOTO CUTHAIy, IMyHHa cCUCTeMa Ta (DYHKIIOHYBaHHS
HEWUPOHIB.

[Itam Saccharomyces cerevisiae 11B1 o6po0siin iMITyIbCHAM €IEKTPUYHAM
MOJIEM JIJIS TIOKPAILCHHS HAaKOMWYEHHsI IMHKY B Oiomaci. 3a ONTHMI30BaHUX YMOB,
010akyMyJIsiLlisS LIMHKY B APLKIKOBIN O610Maci gocsria makcumymy 15,57 mr/r [3].

CelleH-IIMHK-XPOM € BKJIMBUM IOETHAHHSAM MIKPOCJIEMEHTIB JJIs JIIOJCH 1
TBApUH, ajie¢ BUIbHA (popMa CeNeH-IMHKY-XpOMY HE JIETKO 3aCBOIOETHCSA 1 € JIyXKe

TOKCHYHOIO.
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Jlnst BUBYEHHS 37aTHOCTI JPDKIDKIB 7O 30aradeHHS CEJICHOM, ITMHKOM 1
XpOMOM BIJMOBIJHO, BUKOPHCTOBYBAJIM KpATHICTh 30aradeHHs Ta Koe]imieHt
KOHBepcii SK IHAMKATOpPH CKpuHIHTY. Saccharomyces boulardii L2 e mramom i3
KpammM e(exToM 30araueHHsl CEJICHOM, IIMHKOM 1 XpOMOM OJHOYAacHO. 3a YMOBH
J0JIaBaHHS 70 CEPeJOBUINA KYJIbTUBYBaHHs celieHITy Hatpito (30 MKr/mi), cyiabdaTy
1HKY (200 mkr/min) 1 xaopuay xpomy (100 MKr/mi1) Oysio OTpUMaHO BMICT CeJIeHY B
apikmkax — 917,37 Mkr/r, Bmict uHKy — 1202,3 MKI/T Ta BMICT Xpomy — 680,11
MKT/T. biomaca cranoBuia 19,58 r/n [4].

VY nmaHiii poOOTI MM 30CEpeIWSIMCh Ha aHalli3l HAyKOBUX CTaTell it
BU3HAYEHHSI O10TEXHOJIOTIYHUX OCOOJIMBOCTEN OJEpKaHHS APIKIDKIB, 30aradyeHuX
pI3HUMH MiKpoesieMeHTaMu. Po3poOka edeKTUBHUX METOAIB 30aradeHHs JIPIKIKIB
MIKpOEJIEMEHTAMHU BiIKPUBAE TMEPCIICKTUBHU I CTBOPEHHS MPOAYKTIB Xap4UyBaHHS,
SKI ~MalTh IMJABUIIEHUA BMICT B@XJIMBHUX  MIKPOCIEMEHTIB Ta  BHUCOKY
010/10CTYNHICTh. Taki TPOAYKTH MOXKYTb CTaThd €(PEKTUBHUM I1HCTPYMEHTOM Y
00poTHO1 3 AepIIUTOM MIKPOEJIEMEHTIB Ta MiJABUIIEHHI 3arajlbHOr0 PiBHS 370pPOB'S
HACEJICHHS.
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Po3poOka TexHOo10rii Ta0IeTOK I PO3CMOKTYBAHHS
3 POCJIMHHHMM €KCTPAaKTOM

Heaina Bb.B., Hikoanaiuyk H.O., Ilnyrina T.B.
HamionansHuii (papManieBTUUHHMA YHIBEpCUTET, XapKiB, YKpaiHa

tfp@nuph.edu.ua

OnHMM 3 BaXXJIMBHUX 3aBJlaHb, Cy4acHI (papMalleBTUYHOI TEXHOJIOT] SBISAE€THCS
BJOCKOHAJICHHSI  JIKApCbKUX  (opM, OCOOJMBO  CIMPTOBMICHUX  POCIHMHHHUX
EKCTPAKTIB, IO PO3UIMPIOE HE JIMIIE aCOPTUMEHT, ale 1 cdepu 3acTocyBaHHA
pOCITMHHUX KoMILIeKciB BAP.

dapMalleBTUYHOKO POMUCIIOBICTIO BHUITYCKA€ETHCS KOMOIHOBAaHUN pIIKUI
POCIIMHHUM EKCTPAKT KBITOK POMAIIKH, KBITOK KaJ€HAYJTW 1 TpaBU JEPEBIIO Mij
TOProBUM HaliMeHyBaHHSIM «POTOKaH», 110 BUKOPUCTOBYETHCS Yy BUTJISAII MTOJIOCKAHb,
aruTikaiii, TypyHI, 3apekoMeHjayBaB cebe B JIOP-mpakTuill 1 CTOMaToOJIOTIi, fK
eheKTUBHUN 1 Oe3MeyHud JIKApChbKUN Tpemnapar pPOCIWHHOTO TMOXO/DKCHHS 3
AHTUMIKPOOHOIO 1 MPOTU3ANaJIbHOK AKTUBHICTIO, SIKMM HE BUKJIMKAE MIKpOOHOT
PE3UCTEHTHOCTI, Ha3BaHOT BCECBITHBOIO Opranizaii€l0 0OXOpOHa 370POB'S OJHUM 3
HaWBaKJIMBIIINUX BUKINKIB J10acTBa B X X1 CTOITTI.

[Ipote, He3BakaroUM HA WIIWH psi HOTO TMepeBar, €KCTpakT Mae 1 JesKi
HEJIOJIIKU: BIJACYTHICTh MPOJIOHTOBAHOI JIii; HEMOXJIMBICTh BUKOPUCTAHHS B JIOPO3i,
CKJIQJHICTh TOYHOT'O J103YBAaHHS B JOMAIIIHIX YMOBAX Ta 1H.

[e#t ekcTpakT € BOJHO-CIMPTOBUM 1 OTO 3aCTOCYBAaHHS OOMEXEHE B JUTSUIi
MPaKTHUIl 1 151 0ci0 3 BUCOKOI KOHIIEHTpAII€0 yBaru Ha pobouomy micti. Tomy
aKTyaJIbHOIO € PO3poOKa HOBOi, TOYHO JI030BaHOI, 3pYYHOI NJisi MPUHOMY TBEPIOI
Jmikapchkoi ¢gopmu  (TabJIETKM) HAa OCHOBI KOMOIHOBAHOTO PIJAKOTO EKCTPaKTy
POCITMHHOTO MOXO/XKEHHS, SIKa MOYKE YCYHYTH BUILIETIEpETiueH] HEJOMIKH.

BuB4nin BIJIMB TeMIIEpAaTypHOTO PEKUMY CYIIKH HA BIACTUBOCTI €KCTPAKTY.
Cymiky 3aiiicHioBamM 3a HopMmanbHMX YMOB ((20+5) °C), a TakoX y BakyyM-
cymunbHIA madi npu Temneparypax (50+1) °C, (80+1) °C 1 (105+1) °C no

[MOCTIAHOT MacCH.
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[Tpu ycix pexxumax CyIIKH, OTPUMYBAJIM KJIEHKY Macy, 10 HE Ma€ HEOOX1THIX
TEXHOJIOTIYHUX BJIACTUBOCTEH, IIO CBIAYaTh NP0 HEAOIIbHICTb BUKOPHUCTAHHSA
TaKoro Croco0y NepPeBO1y PiIKOTO EKCTPAKTY B CUIIKY Macy.

Y 3B'A3Ky 3 4YMM, BHUKOPHUCTaHHM IHIIWN MiaXig - amcopOumis. Jns Bubopy
ONTUMAJILHOTO COPOCHTY BHMBYMIM X TEXHOJIOTIYHI XapaKTEPUCTHUKH JIO 1 MICII
aacopOmii ekcrpakty. Jlo copOmiifHO-akTHBHUX HonoMixkHUX pedoBuH (mami CAJIP)
J0JIaBaJId €KCTPAKT JO MOSBU KpPAIUIMHHOI Bojord. OTpuMaHy Macy IHTEHCHBHO
NepeMilIyBalii 32 HOpMaJIbHUX YMOB JI0 BOJIOTOCTI He O1bIie 5 %. OTpuMaHi 3pa3ku
3MI3epHUIH 110 po3Mipy uactok <200 MxM. BpaxoByBaiu, 110, SIKIIO 3HAYCHHS
YUHHUKA MEHIIe 5, NOTPIOHO KOPEKIII0 TEXHOJOTIYHUX BIACTUBOCTEN IJIs
MpeCcyBaHHs MOPOIIIKY.

OTtpumaHni pe3yJabTaTh CBITYaTh PO MOXKIIUBICTH BukopucTanHs MKII 112 mis
aAcopOIll eKCTPaKTy MpU MIArOTOBLI TabieTMach 1 ii MpsAMOro IpecyBaHHS 0e3
nomatkoBoi kopekiii. Iami CAJIP Bumararore wMoaudikaiii TEeXHOJIOTTIHUX
XapaKTEPUCTHUK.

OpHuM 3 HaOIBII 3HAYYLIUX NapaMeTpiB Ipu po3poodii JID € BUBLIbHEHHS 3
Hel TIF0YMX PEUOBHUH, JIJISl OLIHKHU SIKOTO BUBUYMIIHU J1eCOpOIIiI0 CyMU (PJIABOHOIIB (SIK
JOMIHYIOUHMX O10JIOT1YHO aKTUBHUX KOMIIOHEHTIB €KCTPAKTY) 3 PI3HUX aJICOPOEHTIB.
JlecopOitito 3/1i1iCHIOBANM B MOYaTKOBUI eKcTpareHT (crupT etusioBuit 40 %) 1 BOdy
OUUIIICHY.

Ha migcraBi mpoBeaeHHX (apMaKo-TEXHOJOTIUHUX 1 (I3UKO-XIMIYHUX
TOCIIKEHb K nepcrnekTuBHI BuOpani: aeroperl 300 1 MKI] 112 mns po3pobku
CKJaay 1 TexHoJorii TBepaoi Jikapchbkoi ¢GopMu - TaONETKU  AJs
PO3CMOKTYBaHHS.

HeobOxigna no3a cymu ¢uaBonoiniB mictuthbesi B 0,103 r agcopOoBaHoro Ha
aeroperl 300 exctpakty a6o B 0,165 r ancopboBanoro na MKI] excTpaxry.

Taki Macu He 3a0e3mMeuyyroTh HEOOXITHUU Yac pO3MajJaHHS TaOJETOK IS
PO3CMOKTYBaHHsI (He MeHIe |5 XBWIMH), Y 3B'SI3KYy 3 YUM BUHUKA€ HEOOXIIHICTh

J0AaTKOBOI'O BBCIACHHA I[OHOMi)KHI/IX PCUYOBHUH 3 I'PYIIN «HAIOBHIOBAYI».
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JlocaigaxeHHs NiIJIbHOCTI MIANPHEMCTB, AIKi 3aiiMal0THCS1 BUPOOHUITBOM OJIil
Apranii B Mapokko, y Cy4aCHHUX yMOBax

Hemuenko A.C., Mimenko B.1., bengaga Iman
Kadenpa opranizarii Ta ekonomiku (apmarii HarionanpHOTo hapmMareBTHYHOTO
YHIBEpPCHUTETY, M. XapKiB, YKpaina

viktoriamischenko@ukr.net

Hocmimkenuss Opra"idHoro MOHITOPUHTY CBig4aTh, IO OCTaHHIM YacoM
BUPOOHMIITBOM OpPraHiYHOI KOCMETHKM mMovainu 3aiimatucs mnonHan 500 ¢ipm y
E€pomni. 3BiT komnaHii MarketResearchReports.Biz Latest Report with Trends and
Top Manufacturers analysis of «Natural and Organic Personal Care Products Market»
Forecast to 2024" cBiguuth, mo 3 2019 mo 2024 pp. BUPOOHUIITBO OpraHIYHOI
KOCMETUKH 30UtbiuThest Ha 6,8 mupn monapi CIIA. Tomy gociigkeHHS MO0
MEPCIIEKTHB PO3BUTKY CYYaCHOTO PHUHKY OPraHiuHOI KOCMETHKH € aKTyaJbHUM
MTUTAHHSM.

Metoro nochiKeHHs mMoJiAraja y MNpOBEACHHI PETPOCHEKTUBHOTO aHAIi3y
PO3BUTKY OPraHIYHOTO KOCMETHUYHOTO PUHKY B MapOoKKO Ha MpPUKIaJl BUPOOHUIITBA
oqii Apranii. O0’eKT noCHiKeHHd — (apMalUEeBTUYHUN Ta KOCMETUYHHUI PUHKH.
[IpeameT mocmimkeHHS — HAYKOBI MyOJiKaIli, pe3yabTaTH BIACHUX JTOCHIJKEHb. Y
X0/l JOCHI/PKeHb 3aCTOCOBYBAJIMCS METOAHW: CHCTEMHOIO aHali3y, aHATITHYHOTO,
MOPIBHSJIBHOT0, KOHTEHT-aHAJI3Y.

Cnin 3a3Ha4uTH, [0 APraHoOBY OJIIF0 OTPUMYIOTh 3 HACIHHS KICTOYKH TUIOTY
nepeBa Apranis (Argania spinosa), o >kuBe 200-300 pokiB 1 pocTe TUIbKH B
KopomniBctBi Mapokko. Omiss ApraHii € NEepCHeKTHBHOK O10JIOTIYHO aKTHBHOIO
PEUOBHMHOIO 3a paxyHOK VYHIKaJbHHUX CKJIamoBux. Jlo 11 cCkimagy BXOIATH
nomideHosaMu Ta ToKodeponamu (BiTamiH FE); He3aMiHHI HEHAaCHYeH1 >XHUPHI
KHUCIIOTH, BKJIIOYAIOUM JIIHOJIEBY KHUCJOTY, SIKA HE CHHTE3YE€TbCS OPraHi3MOM 1 €
KOMIIOHEHTOM BiTamiHy. TiIbKKM B apraHoBid OJIii MICTATHCSA PIAKICHI CTEpUHH, SIKI

MaloTh NPOTH3aNaldbHy Ta MpoTUaiepriiiHy airo. Ha skanp, kynpTuBalis Apraii B
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IHIIMX KpaiHax HEe MpHUHEcTa pe3yabTaTiB. Y CydyaCHHX YMOBax BHUIOOYTKOM OJii
PYYHHUM CIIOCOOOM 3aiiMalOThCSl HEBEJHKI 3@ UUCEIBHICTIO JKIHOY1 KOOTIEPaTUBH.

AHami3 3BITYy MapkKeTHHroBoi ¢ipmMu Reportsbuzz nmaB 3mory 3poOuTH
BHUCHOBKHM, IO y CBITI HamiuyeTbcsl 17 BENMKHX MiJMPUEMCTB, TISIBHICTh SKHX
MOB’si3aHa 3 apraHoBOl0 oJii€r0. bumbmiicte kommnauid — 35 % (6 KommaHiil)
3HaxoAThCs B Mapokko Tta Himewuuni (12 %).

[IpoananizoBaHo, 110 Ha CBOTOJIHI OJHHUM 13 TPOBITHUX MAPOKKAHCHKUX
BUPOOHUKIB apranoBoi oiii € ¢ipma — «Nectaromey, sika Oysa 3acHoBaHa 1ie y 1998
p. y Mmicti Mappakem. @ipma «Nectarome» mocradae apraHoBy ojit0 B 15 kpaiH
cBity. Y 2009 p. BoHa mpejcTaBuia CBOIO MPOAyKIiio B Ykpainy. ToBapu dipmu
MOKJIMBO MpUa0aTH vepe3 odiuiiHoro nuctpud'toropa — «Nectarome Ukrainey, ae
MpHUCYTHI 6 HalitMEeHYBaHb TOBApiB 3 apraHOBOIO OJTi€r0 3a miHoto Big $ 4,00 3a 20 mu
«Nectarome CupoBaTka Ha OCHOBI 0Jii omyHUIi Ta Hepoii» (Sérum huileux Neroli -
Argane - Figues de barbarie)) mo $ 119,66 3a 1 1 «Nectarome Omisi aprasii
xosogHoro npecyBanHs» (Huile d' Argane pressée a froid)).

Hocnimxeno, mo Ha matdopmi Europages crtanom Ha 01.02.2024 p. Oyno
3apeecTpoBaHoO 37 MapOKKAaHCHKUX MIAMPUEMCTB, SIKI O€3MOCEPEIHbO MPAIIOIOTh 13
KOCMETHYHOIO apraHoBOI0 oJii€r0. HalOiunpima KiIbKICTh MIANPUEMCTB — 1€
«BUPOOHUKI (10,36 %), a HaliMEHIIIe 3HA4YECHHS MarTh —
«mnocTadasibHUK/BUpoOHUK» (in boolk) (0,37 %). OnHakoBy BaromicTh 3ailMarOTh
«onToBUd mpojax» 1 «auctpud'torop» mo 1,11 %% sianosigno. Takuit mpodinb
KOMITaHIi sIK TpoBaijep mae HaiimeHine 3HadeHHs, a came — 0,74 %. HaiiGinbime
MIIIPUEMCTB 3apEECTPOBAHO B TpboxX MicTtax Mapokko (73%): B Aragupi — 12, mo
ctaHoBUTh 32% Bim 3aranpHOi KiTbKocTi; Kacabmanka — 10 ¢ipm (27 % Bix
3arajbpHO1); Mappakem — 5 BupoOHUuTB (14 % Bij 3arajibHOI).

Takum YWHOM, y Cy4YaCHHUX YMOBax TMOMyJsSIpU3allii OpPraHiYHOTO pPYXY,
JTOCIIDKCHHST  JISJIBHOCTI  TMIJNPUEMCTB, SKI 3alMarOTbCsl BUPOOHUIITBOM  OJIii

Apranii, € mepcrneKTUBHUM HaIPaBJICHHSIM.
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@eHo/IbHI CIOYKH 0a3uaiaJJbHUX IPUOIB 3 AHTUMIKPOOHMMH BJIACTHBOCTSIMH

Hixkitina 0.0., Bopoo6iioBa K.B.
Kadenpa npomuciosoi papmariii KuiBchbkoro HamioHaJILHOTO YHIBEPCUTETY
TEXHOJIOTi i au3aliny, M. KuiB, Ykpaina

nikitinap1046@gmail.com

[losBa MyJIBTUPE3UCTEHTHUX MIKPOOPTraHI3MIB  CTaBUThb TiJ  3arpo3y
CIIPOMOJKHICTh JIIKYBaTH IIUPOKHM CHEKTp 1H(EKIIHHUX 3aXBOPIOBAHb 1 €
rJI00aJIbHUM PU3UKOM T'pOMaJICBKOMY 3710poB’10. Lle € HacmikoM 301IbIIEHHS 103U
aHTUOIOTUKIB, IX BHCOKOI TOKCHUYHOCTI, TPUBAJIOTO TIepeOdyBaHHS MAIEHTIB Yy
JKapHi, 0 MABUINYE JeTATbHICTh. OTHUMU 3 HAUITOIIUPEHIIINX MIKpOOPTaHi3MiB 3
PO3BHHYTOIO MyJbTHpE3UCcTeHTHICTIO €  Staphylococcus aureus, Enterococcus
faecium , Enterococcus  faecalis,  Streptococcus  pneumonia , Acinetobacter
baumannii, Klebsiella pneumoniae, Pseudomonas aeruginosa ma in. OTXKe,
TEPMIHOBO TMOTPIOHE CTBOPEHHS HOBHUX, OLIbII €()EKTUBHHUX (apMaleBTUUHUX
npenapariB st 00pOoTbOM 3 ICHYIOUMMHU aHTUOIOTMKOPE3UCTEHTHUMHU OaKTEpISIMH.
YacTto sK anpTepHATHBA AHTUOIOTHKAM pO3MIISIAlOThCS edipHi omii pociuH, abo
crioyku TepreHoBoi mnpupoaud. Cepen OasuaiaabHuUX TpuOIB BiJOMI TOTYKHI
mir"idikaTOpu, MO0 37aTHI TMEPETBOPIOBATH JACpEeBUHY Ha crenudiuHi ¢GeHOoNbHI
CIOJIYKU 3 BUPAKEHUMH aHTUMIKPOOHUMHU BJIACTUBOCTSIMU, BOHU JIETKO AN TyIOThCS
SK 710 TBepA0(a3HOTO KyJbTUBYBAHHS, TaK 1 10 KyJbTHBYBAaHHS B yMOBaX PiJIKOTO
cepenouma. Cepen 3arajabHOBIIOMUX (DEHOJBHUX CIIOJYK — KBEPILETHH, IO
BUpOOJIsie Hericium erinaceus, rimko3u/ KBepIETUHY — PYTHH BUSBIISIETHCS B MIlIEIii
i mogoBux Tigax bepeszosoi waru (Inonotus obliquus). CroromaHi Biomi MiHiMaIbHI
iHTiIOYI0UM KOHIICHTpalii pyTuHy 1 KBepuetudy mpotu E. coli, S. aureus, P.
aeruginosa, K. pneumoniae. JlociimkeHHsT HE3BHUYAHHUX CIIOJIYK MPOBOIMINCS Ha
mramax Lignomyces  vetlinianus, 1m0  yTBOPIOIOTH BHAWMI  KPHUCTAJIOMOIIOHI
KoHroMepatu B yamkax [lerpi. i pedoBunu Oynu 3i0paHi 3 IUIACTHH 1
11eHTH(ikoBaH1 3a TIOMOMOTO0 Ta30B01 XpomarorpadiuHoi Mac-criekTpomeTpii (GS-
MC) sk  wiactepu  4,6-mumerokcudraniny Tta  4,6-mumetokcu-1(3H)-
1300eH30¢ypaHOHY, K1 TakoX Oyyu 3HaijeH1 B Miuenid. L1 pedoBuHU BBaXKarOThCs
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KOPUCHUMHU 1, SIK BIZIOMO, MICTATbCS B JESKUX DPOCJIHHAX, HANpPUKIAL, B cejepl
(Apium graveolens) i psi MikpoopraHi3miB, ajie cepell Agaricomycetes BOHH JTyxKe
PIIKICHI.

Kpucranu, yrBopeHi mramamu OasujiansHOrO Tpudy Sparassis crispa, Oymu
imenTudikoBani 3a gomnomororo MeroaiB GS-MC ta JAMP sax cnapaccon (Metwi-2-
TiIpOKCU-4-MeTOKCU-6-MeTUI0eH30aT) Ta Horo moxigHi  (MeTUJIoBUM  edip
crapaccoily Ta MeTwiopcelinar). Bimomo, 1o cmapaccon Mae aHTHOIOTHYHY 0, 1
MTaMA JIKapChbKUX TpHUOIB, SIKi AaKTUBHO CHHTE3YIOTh CIIApaccoil, MOXKYTh
MPEJICTaBIISITH IHTEPEC TSI TOAATBIIIOTO BUBUCHHS.

JlociipkeHHsl BTOPHHHIX METa0OJITIB, 110 MPOAYKYIOThCs Sarcodontia setosa, 3a
JIOTIOMOTOI0 ~ crieKTpockomyHux MetoaiB (YO, SMP Ta enekrpopo3miioBaibHa
10HI3a111i{Ha Mac-CIIEKTPOMETPIsl BUCOKOI PO3ALIBHOI 3JATHOCTI) BUSIBUJIO 11" SITh CIIOJIYK B
KyJAbTYpadbHOI PIIMHM. IX XiMi4Hy CTPYKTYpy BH3HA4eHO $K JIBi HOBi HOXijHi
CApKOZOHTOBOI KHCJIOTM — CETO30Ba KHCJIOTa Ta 7,8-A€riporoMocapkoIOHTOBa
KHCJIOTA — 1 TPH paHille BiJOMI OEH30XIHOHOBI MITMEHTH. bynu npoBesieH1 CKPUHIHTOB1
TECTU aHTUOAKTEPIaJIbHOI aKTMBHOCTI ITUX CIOJYK MPOTH TaK 3BaHMX INTaMiB OakTepiit
ESKAPE (Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae,
Acinetobacter baumannii, Pseudomonas aeruginosa Tta Enterobacte species). K.
pneumoniae, S. Aureus i A. Baumannii BUSIBUIMCH HaHOLIBII YyTIUBUMH JI0 CITOJYK S.
setosa. Jlocmimkenns 6ararornopoBoro rpudy Fistulina hepatica BusiBuiio 4oTrpu HOBHX
MOJIIALETUIICHOBUX ~TMOXIAHUX TIJPOKCUKOPUYHOT KHUCIOTH — 130IMHHATPIALICTHH,
1BoumHHarpiaueTud A, C 1 erwmmHHarpianeTiH A. CKpUHIHT aHTUOAKTEpiaJbHOT
aKTMBHOCTI OTPUMaHMX CIONyK rpoTu mramiB O0akrepiit ESKAPE in vitro 3a qonoMororo
BU3HAYCHHS 30H 1HIOYBaHHs TMOKa3ajo, 1o crnojiyku 3 F. Hepatica mpomxemoHcTpyBau
HaliBuIy edekTuBHICTB potH E. faecium, S. aureus i K. pneumoniae.

JIist moanbIuX JOCIIKEHDb TMEPCIIEKTUBHUMHU BUSBIISIOTHCS HACTYITHI BUIU
O0asuaianbHUX TpUOIB 3 KOJEKIIT MakpoMILETiB Biaauly MikoJorii IHctutyty
ootaniku iMm. M.I".Xomomnoro HAH VYxpaiau: Hericium erinaceus (18 mrawmi),

Sparassis crispa (4 mramu) Ta Fistulina hepatica (7 mramis).
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Hacu4veHHs TJIIOK03010 SIK CKJIAI0BA YyTJIHUBOCTI
€PUTPOLMTIB JIIOUHHU 10 MOCTIiNEePTOHIYHOI0 IOKY
Hinor O.€., €Epmosa H.A., €Epmos C.C.,
Yaobanenko O0.0., lllmakosa H.M.

[actutyT npo6Giem kpiobionorii i kpiomeauuman HAH Ykpainu, Xapkis, Ykpaina

nipotel71@gmail.com

Hapasi 1moko3a mMpoKO0 BUKOPHUCTOBYETHCSI B SIKOCTI KOMIIOHEHTA 3aXUCHUX
CEpelloBHUIIl MM 4Yac KpIOKOHCEpBallii epuTporuTiB. BoHa Jerko mNpoHHKaE Yy
BHYTPIIIHbOKIITHHHUN MPOCTIp 1, y KOMOIHalii 3 KpIONPOTEKTOPaMH, 3HHKYE
B1JICOTOK T€MOJII3Y MiCIisi HU3bKOTEMIIEpAaTypHOTo 30epiraHHsi epuTponuTiB. Jlogana
TJII0KO3a MOJKE MIATPUMYBATH JOCTaTHI piBHI ameHo3uHTpHpOchaTty (ATD) i 2,3-
mudocdormnepary (2,3-1PI) Ta HOpMaIbHHN  ACUMETPUYHUN  PO3MOJILT
dbocharuamicepiHy TOPIBHSIHO 3  EPUTPOIMTAMHU, KPIOKOHCEPBOBAaHMMH 34
BIICYTHOCTI ILYKpiB. lle mae MOXiIuBICTH 30epiraTd CTPYKTYpPHO-(PYHKIIOHAJIbHI
BJIACTUBOCTI epUTPOIUTIB. OJHAK 3aHAATO BHCOKA KOHIICHTPAIIisl TIIOKO3U CIIPHSIE
He(DepMEHTAaTUBHOMY  TJIIKO3YBAaHHIO  OUIKOBUX  KOMIIOHEHTIB  IIUTOCKEJET-
MEMOpaHHOTO KOMIUIEKCY Ta TreMorjo0iHy, 1, SK HacliJ0K, 3HWKECHHIO
nedopMaIliiHuX BIACTUBOCTEH EPUTPOIUTIB. Y poOOTI BUBYAIM BIUIMB PI3HUX
KOHIICHTpAIli TJIFOKO3W Ha MOCTTINEPTOHIYHUN IIOK €PUTPOIUTIB, 10 € MOACIUIIO
MOBEIIHKM  KPIOKOHCEPBOBAHMX  KJITMH NI 4Yac iX  BIAICPIBY  HICHS
HU3BKOTEMIIEPATYPHOTO 30€piraHHs.

JI1st TOCITiIKEHb BUKOPUCTOBYBAJIM €PUTPOIIMTH 3 JOHOPCHKOT KPOBI JIFOIUHH,
mo Oynu OTpUMaHi 3a CTaHAAPTHOIO METOAMKOI0. [locTrimepTOHIYHUN IIIOK
3MIMCHIOBAIIU TIEPEHECEHHSIM €PUTPOIMTIB 3 TIMEPTOHIYHOTO PO3UHMHY (CEepPEIOBHIIE
nerigparartii; 1,75 monws/n NaCl) B i3otoHiuHuii (cepemoBuiie perigparamii; 0,15
MoJw/11 NaCl) ipu 37 a6o 0°C. Eputponutu iHKyOyBaiu B CepeIOBHUINI ACTiapaTalii
npotsirom 20 xB, y cepemoBuili periaparaiii — 5 xB. OOpoOKy epUTPOILHUTIB
[JIFOKO3010 3/1MCHIOBANIM IIJISIXOM 1HKYOyBaHHS KIITHH y (hi310JI0TTYHOMY PO3YMHI,

o mictuth 0,6 a6o 5 % rmoko3u, npu 37 °C mpotsirom 2 roauH. PiBeHb reMomi3y
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EpUTPOLIUTIB BU3HAYAIIN CrIeKTpodoToMeTpuyHO. CTaTUCTUYHY 0OpOOKY OTpUMaHUX
CKCIICPUMEHTAJIBHUX PE3yJbTAaTIB MPOBOAMIN 3a JIOMIOMOTor0 mporpamu «Statistica
6.0».

PiBeHb T€MOJITHYHOTO TMOIIKOHKEHHS KOHTPOJBHUX E€PUTPOIMUTIB Ta KIITHH,

1110 00poOJIeH] ITF0K03010, HaBeAeH1 y TabII. 1.

Tabmuus 1. BrmuB ri1roko3u Ha piBeHb MOCTTIIEPTOHIYHOTO IEMOJTI3y €PUTPOIIMTIB JIFOMHU
y PI3HHX TEMIEPaTypHUX YMOBaX.

Temneparypa PiBens remouizy, % (M+m).
MIPOBEICHHS ) Knituau, mo Oynu npoinkyboBaHi 3
. . KoHntposbHi
MOCTTINEPTOHIYHOTO . TIFOKO3010 B KOHIICHTpAIII1:
HIOKY 0,6 % 5 %
0°C 70 +6 50 +4 44 +2
37°C 68 7 61 +3 37 +3

Hpumimku: n = 6; P =95 %; (M+m) — noBipuuii iHTepBa.

Buano, mo nomnepenHs 1HKyOalis 3 TJIIOKO30H0 MPU3BOJAUTH /10 3HUKECHHS
YYTIUBOCTI EPUTPOIMTIB JO MOCTTIMEPTOHIYHOIO MIOKY 3a 000X JOCTIIHKEHHX
TeMIlepaTyp. 3MEHIIEHHS PIBHS T€MOJIITUYHOTO IMONIKO/KEHHSI € KOHLEHTPAI[IHHO
3QJIEKHUM, 3BOPOTHIM, ajie HE € MPOMOPIIIHHUM, a caMe, 301IbIIIEHHS KOHICHTpAIlil
TIII0K03U Maibke y 10 pasiB He BeJie 10 BiJIMOBITHOTO 3MEHIIICHHS PIBHS T€MOJTI3Y.

Criz BIIMITUTH, 1110 OOpOOKa €pUTPOIIMTIB TIIFOKO3010 Y KOHIIeHTparlii 0,6 % €
oinpm epexTuBHOIO TIpH Temneparypi 0°C: 3HmwkeHHs ckianae 1,4 pasu, y TOH 9ac sk
npu 37°C — 1,1 paza. Ilpu koHueHtparii riaoko3n 5% epeKTUBHICTE 00pOOKU €
CIIBCTABHOIO JJIs1 000X TeMIeparyp, 3HUKEHHSI PIBHSA MOCTTINEPTOHIYHOTO TEMOJII3Y
cknanae mpu 0°C — 1,6 paza, mpu 37°C — 1,8 pa3za.

TakuMm 4rHOM, 1HKYOAIlisi EPUTPOLUTIB 3 TIFOKO300 MO3UTUBHO BILIMBAE HA 1X
YYTIAUBICTH 10 MOCTTIMEPTOHIYHOTO MIOKY 1 MOXE CHPHITH 30€peKCHHIO KIITHH Ha
eTarll po3MOPOXKYBaHHSI Ta BUAAJICHHS MPOHUKAIBHOTO KpionmpoTekTopa. TecTyBaHHS
IBOX KOHIEHTpAIlil Ta TeMmIeparyp HO3BOJISIE CKJIACTU MOINEpeAHl peKoMeHIalli
o0 BUOOpY IMX mapaMmeTpiB. Tak, PEKOMEHIYEThCS BHKOPUCTAHHS MEHIIIOI
KOHLIGHTpalli TJIIOKO3M TpU KPIOKOHCEPBYBaHHI SIK JOCTaTHbOI Ta TaKoi, WLIO
MOTEHITIATBHO Oy/Ie MEHINE IIKOAUTH €PUTPOIMTaM; 3aCTOCYBAHHS OUIBIIT HU3BKOI
TeMIIepaTypu TIPW TPOBEACHHI MPOIEAYPH BHUAAICHHS KPIOMPOTEKTOpa, IO

JTI03BOJIUTH 30€PErTH OUIbIY KUIbKICTh KJIITHH.
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HIBuakocTs popmMyBaHHS pe3ucTeHTHOCTI mTamiB Enterobacter Ta
Acinetobacter no cnimpToBoro ekcrpakry 3 marosiB Salix sp

Oconoguenko T.II., ITonomapenxo C.B.

Y «IactutyT mikpobiosorii Ta imyHostorii im. I. I. MeununkoBa
HamionanbHoi akanemii MeMUHUX HayK YKpainmy», M. XapkiB, YKpaiHa

imi_lbb@ukr.net

AHTHOAKTEpIaJIbHUM  XiMIOIIperapataM HaJICKHTh IPOBIIHA POJIb B
NpOQUIAKTUI Ta JIIKyBaHHI 3aXBOPIOBaHb MIKPOOHOTO I'€HE3y, Kl 3HAYHO 3HU3HIIU
CMEPTHICTh HAceNeHHs BHACTIAOK 1H(eKiiHHuX XBOpoO. OCHOBHUM HETaTUBHUM
SBUIIEM, III0 OOYMOBJIIOE 3HI)KCHHS €(QEKTUBHOCTI aHTHUOIOTHKIB, € TOCTIHHO
MpoTpecyroya  PE3UCTEHTHICTh  MIKPOOPraHi3MiB A0 HHUX. bBE3KOHTpOJbHE
3aCTOCYBaHHS aHTUOIOTHKIB MIPU3BOJIUTH JI0 CENEKIT PE3UCTEHTHHUX IIITaMiB, TOMY B
OCTaHHIMA Yac po3poOsOThCA KOMOIHOBaHI Ta MOAU(IKOBaHI MPOTUMIKPOOHI 3ac00U
3 BHUKOPUCTAHHSM pPOCIMHHOI CHPOBHHHU, a JOCHIDKCHHS 10 (POPMYBaHHIO
PE3UCTEHTHOCTI J0 IUX 3ac001B Ha0yBa€ Bce OUIBIIOT aKTyallbHOCTI.

Merta po6oTu. BuBunty BB Ha (POPMYBaHHS PE3UCTEHTHOCTI CIIUPTOBOTO
eKCTpakTy 3 maroHiB pociauau Salix mo mramiB Enterobacter cloaceae 17 Ta
Acinetobacter baunani 150.

Marepianu ta mMeroam. (s mocnigkeHHs Oyiau B3SITH 2 KITIHIYHI IITaMH,
Enterobacter cloaceae 17 Tta Acinetobacter baunani 150, siki Oyiau BuiIydeHi Bif
XBOPUX HAa OTHEBI YpaKEHHS Ta XapaKTepU3yBAINCh PE3UCTEHTHICTIO 0
neamocnopuHiB, MakKpoiAiB Ta Aeskux (GropdiHoNoHIB. /(15 BU3HAUYCHHS BIUIMBY
010JIOTIYHO AKTUBHUX PEYOBUH POCIMHHOTO MOXOKEHHS BHKOPHUCTAHO 3pPa30K 3
naroHiB BepOu Oinoi ekcrpakuii /0 % eraHospHOro cnuptry. s OTpUMaHHS
EKCTPaKTy POCIWHHY CHPOBHHY eKcTparyBaimu 70 % eTaHOIOM TpH KIMHATHIM
TEeMITepaTypi MPOTATOM 2 TIKHIB. OTpUMaHUN EKCTPAaKT KOHICHTPYBAIN IIISTXOM
BIIFOHKM PO3YMHHUKIB Ha BOSHIA OaHl Ta BUCYIIYBalIM y CYWIWIbHIN madi npu
temmeparypi t=22C°. BuBueHHs1 aHTHOAKTEPiaIbHOI /il IPOBOIUIN METOAOM AU(Y3ii

B arap. [ns xonTponto Oyno B3sTo xynopodimnr 1 % po3uuH. ExcnepumeHTanbHe
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BHUBUYEHHS IIBUJIKOCTI PO3BUTKY CTIMKOCTI MIKpOOPraHi3MiB A0 3pa3Ky MpPOBOIUIIOCH
in vitro, MIITXoM 0araTopa3zoBUX MACaXiB TECT-KYJIBTYP Ha TOKUBHHUX CEPEIOBUIIAX
B IIPUCYTHOCTI OAKTEP10CTATHUHHUX KOHIICHTpAIlH TOCTiHKyBaHO1 peuoBrHU. B3araii
OyJl0 BUKOHAHO MO TPUAIATH MacaxiB BmpoaoBxk 30 TiwkHiB. MatepiaaoMm ams
KO>KHOTO HACTYITHOTO Tacaxky Oyna KyJabTypa, IO JaBaja piCT Ha CEpEAOBHIII, B
SIKOMY MICTUTBhCSI HalOlIbIlIa KOHIIEHTpaIlisl pedoBUHH. KyabTypu MiKpoopraHi3MiB
BUJIJISTM 3 KOJIOHIM, IO YTBOPIOBAJIMCH HA TBEPAOMY IOKHBHOMY CEPEIOBUIIII.
Kputepiem ormiHkd B jgociigax Oynau MiHIMalbHI 1HT1OyIOUYl KOHIIGHTpaAIlii Ta
KpAaTHICTD iX 30JIbIIEHHS HA KO)KHOMY I’ ITOMY TIOCJIITOBHOMY aCaxI.

Pesynbratn pociimkenHsi. [IpoBeleHO JOCHIKEHHS 1O BHU3HAYEHHIO
npoTHMIiKpoOHOT akTMBHOCTI mTamiB Enterobacter cloaceae 17 Ta Acinetobacter
baunani 150 o crioyku, oTpuMaHOi CIUPTOBOIO eKCTpakiliero 70 % 3 maroHiB Bepou
(pomuna Salix sp). Byno BcTaHOBIIEHO, 1110 CIIOJTyKa 3 IMaroHiB BepOu ekcrpakiiiero 70
% CIUpTy NPOSBIISUIM aHTHOAKTEplajdbHI BJIACTUBOCTI IO BIJIHOIIEHHIO JI0 IITaMIB
Enterobacter cloaceae 17 Ta Acinetobacter baunani 150, ne niamerpu 30H 3aTpUMKH
pocty ckinaganmu 22-24 mMm. BuBueHHS MBUAKOCTI (OPMYBaHHS CTIMKOCTI
MIKpOOpraHi3MiB TpoBoaWIIOCS IN VItro moisixom macaxiB mramiB Enterobacter
cloaceae 17 Ta Acinetobacter baunani 150. ITouatkoBa MIK cronyku juis 1mramy
Enterobacter cloaceae 17 ckmamana 31,25 mr/mi. [lpu mocimimKeHHI BIUIMBY CIIOIYKH
3 maroHiB BepOu ekctpakuiero 70 % cnupty Ha QOpMyBaHHS PE3UCTEHTHOCTI
Enterobacter cloaceae 17 cnocrepiranocs 30inmpmenns MIK y naBa pasu Ha
I ATHAAIATOMY Tacaxi. Ilicas ngBaamsaTw IMATH  TAcaXiB  KYJbTUBYBaHHS
Enterobacter cloaceae 17 MIK 30inpmmiace y 4 pasu, craHoBwia 125 mr/mi ta
HaJaxl 70 3aBEpIIEHHS EKCIIEPUMEHTY HE 3MiHIOBajach. BUBYEHHS MIBUIKOCTI
dbopmyBanHs cTifikocTi mramy Acinetobacter baunani 150 mo cmosiyku 3 marosis
BepOu 70 % crHMpTOBOIO EKCTpaKIli€ro Mmokas3aio, mo moyarkoBa MIK cknamama 62,5
mr/mia. Ilicns nmecstm macaxiB MIK gopiBHioBamo 125wmr/mm, Ha aBagusaromy
cranoBui0 250 mr/mi. [licis ABaanaTH I’ SITH MacaXxiB KyJIbTUByBaHHs Acinetobacter

baunani 150 MIK ue 30inbmmiace, Ha TpuasaToMy nacaxi MIK Oyma Ha piai 250,0
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Mr/mi. Y xjmopoduninty moyaTKoBa J03a ckiagana 62,5 Mr/mi, micias BOCBMOTO
nacaxy 3pociua 10 250 mr/mi, micna gecsitoro gocsria 500 mr/mo.

BucHoBkH. Pe3ynbTaTl JOCTIKEHHS TI0Ka3aja, 10 Y CIIUPTOBOTO €KCTPAKTY
70 % 3 maroHiB BepOu 017101 e(eKT pO3BMHEHHS PE3HCTEHTHOCTI MIKPOOPTaHi3MiB
npu 6araTOKpaTHUX Macakax pO3BUBAETHCA MOBUIBHIIIE, aHIXK JI0 MPerapary 3 rpymnu

KOHTPOJTIO XJIOPOQLTITITY.

IIporuMikpoOHa AKTUBHICTH (PaPMALEBTHYHUX KOMITO3H i
MOAM(iKOBAHOI0 HI3UHY 3 JUKJIOPEHAKOM HATPIA | aMJIOAIIHOM
CTOCOBHO KJIiHiYHMX mTamiB Streptococcus spp.

Oconoguenko T.I1., Anapeesa I.I., MapTunoB A.B., PsiooBa 1.C.
AV «lactutyt Mikpobiosorii Ta imyHodorii iM. L. . MeunukoBa
HamionanbHoi akanemii MequuHUX HayK YKpaiHm», M. XapkiB, YKpaiHa

idandreyeva@gmail.com

BusznayeHo npoTumikpoOHy akTUBHICTH KoMmOiHamii 1,0 % BOASHUX pO3YMHIB
MOAU(IKOBAHOTO HI3UHY, TUKIO(EHAKY HATPIA 1 aMmJIoAINIHY. Moau(iKoBaHUil HI3UH
OyJI0 OTpMMaHO 3a JIONOMOIO0 OI10XIMIYHMX METOMIB IIUISIXOM AalleTUJIIOBAHHS 3
OLITOBMM aHT1IPUAOM. Y SIKOCTI MOPIBHSHHS 3aCTOCOBAHO HI3WH, AUKIO(PEHAK HATPIA
Ta aMmJIOAIMIH B 130JIbOBAHOMY BUIJISIAL. JOCHIIPKEHHS MpOBeAeHO Ha 4 KIITHIYHUX
mTamMax TpeAcTaBHUKIB poay Streptococcus, siki Oyno ojaep)KaHo 3 KOJEKIii
nabopatopii Oioximii Ta Olotexnonorii Y “IMI HAMH”. AHTUMIKpOOHY
aKTUBHICTh PEYOBMH Ta IX KOMOIHAMiil BU3HAYaIM JUQY3IHHUM METOJA0M
«KOJIOAS31B» 3 BUMIPIOBAHHSM J1aMETPIB 30H 3aTPUMKH POCTY MIKPOOPTaHi3MiB.

Cepen nocmipkeHux mramiB Streptococcus spp. 50 % BUABUIUCS TOMIPHO
YYTJIMBUMH 10 HEMOAM(PIKOBAHOTO HI3MHY Ta €1a00 YYTIMBUMH 10 AUKIO(EHAKY
HaTpis B 130JIbOBAHOMY BUIJISIAL (I1aMeTpHU 30H 3aTPUMKHU POCTY BIAMOBIIHO y MeXax
Bix (16,7£0,5) mm no (17,7+0,5) mm Ta Big (12,0+£0,0) mm 1o (13,7£0,5) mm).
CTOCOBHO amJIOAIMIHY B 130JbOBAaHOMY BHUIUIAMI yCl JOCHIDKEHI IITaMu

CTPENTOKOKKIB OYJIU HEUYTIIMBUMH.
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Momo ycix mnpencraBHUKIB — Streptococcus spp. MpoTUMiIKpoOHa  Jiis
JAOCTDKEHUX KOMOIHAIIM aleTUIb0BAHOTO HI3UHY 3 IUKIOPEHAKOM HATpis Ta
aMJIOIMIHOM Ta MOTPiiHOI KOMOIHAIli HI3UHY, TUKJIO(PEHaKy 1 amyIoMdimiHy Oyia
MOMIPHOIO (AlaMeTpu 30H 3aTpUMKHU pocTy B niamaszoni Bim (18,7+£0,5) mm 1o
(24,7£0,5) Mmm), ipu 1IbOMY HAHOLIBIT e(PEKTUBHOIO BUSBHIIACH TTOTPiiiHA KOMOIHAITIS
1,0 % BoASHMX PO3YMHIB alleTWJIOBAHOIO HI3UHY, AUKIOPEHAKy HaTpis 1

aMJIOJIIITIHA.

JecTpykiiisi 01HO- Ta ABOBHUAOBUX OiOILIIBOK 3a Ail MOBEPXHEBO-aKTUBHUX
peuoBuH Rhodococcus erythropolis IMB Ac-5017
lOxmakeBnu A.M., 1Il0H €.A., 'Kinrouka JI.B., 1’21'[Hp0r T.I1.

1 . o . ‘o . .
HanionanbHuil yHIBEpCUTET XapyOBHUX TEXHOJIOTTH, M. KuiB, Ykpaina
Inctutyt Mikpoo6ionorii 1 Bipycosorii HAH Ykpainu, m. Kuis, Ykpaina

anastasia0l.roza@gmail.com

Opniero 13 mpoOJieM ChOTOJICHHS € OaKTepiaidbHl Ta APIKKOB1 O10TUTIBKH, 1110
CIPUYUHSIOTH CEPHO3HI TOCTP1 Ta XPOHIUHI 3aXBOPIOBAHHS JIIOJIMHHU, YTBOPIOIOYHCH Y
MEIMYHUX 3aKjaJax Ha Karerepax, MpoTe3ax Ta IMIUIaHTaX, a TAKOX MOIIKOIKEHHS
BUPOOHMYOTO OOJaJHAHHS HA MIANPUEMTCBAX. BUIBIIICTh JOCITIIKEHb TPHUCBIYEHO
PYWHYBAaHHIO  OJHOBHJOBMX OIOIJIIBOK, TMPOTE HaW4acCTIIE 3yCTPIYaroThCs
KOMOIHOBaHI, SIKI XapaKTEPHU3YIOThCS MiJABUIIECHOIO CTIHKICTIO 10 aHTUMIKPOOHUX
PEYOBHH.

[lepcniekTUBHUMU AECTPYKTOpPaMH O10TIITIBOK € MTOBEPXHEBO-AKTUBHI PEYOBUHU
(ITAP) mpupogHOro mnOXOMKEHHSI 3aBASKM iX AHTUMIKpPOOHIM akTuBHOCTI. IIAP
oakrepiii Rhodococcus erythropolis IMB Ac-5017 xapakTepu3yIOThCS HHKYOIO
010JI0T1YHOIO AKTUBHICTIO MOPIBHSHO 3 TAKOIO 1HIIMX BIJIOMUX MOBEPXHEBO-AaKTUBHUX
aMiHO-, paMHO- Ta codopomininis. bionoriuny akruBHicts [TAP R. erythropolis IMB
Ac-5017 MoXHA CYTTEBO MiJBHUIIMUTH BHECEHHSIM Yy CEpPEIOBHILE KYJIbTHBYBAHHS
apikmkie Saccharomyces cerevisiae BTM-1 sk GiosoriyHuX 1HAYKTOpiB. Takoxk

BiJIOMO, III0 KOMJIEKC TTOBEpXHEBO-akTHBHUX pedoBuH R. erythropolis IMB Ac-5017
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Ta edipHOi oii YallHOrO JAepeBa XapaKTePU3YEThCS CHUHEPTIYHOI aHTUMIKPOOHOIO
TI€10.

KyneruByBanus R. erythropolis IMB Ac-5017 3niliHioBaid B PiaKOMY
MiHEpaJlbHOMY cepeAoBuilli 3 eraHolioM 2% (o0’emHa dYacTka). Sk 1HAyKTOpHU
BUKOPHCTOBYBAJIA »KUBI Ta TEPMIUHO 1HAKTHBOBaHI KaiTHHH S. cerevisiae BTM-1, a
TaKOXX BIAMOBIIHMUNA cyrnepHaTaHT. KoOHIEHTpalilo MO3aKIITUHHUX TMOBEPXHEBO-
AKTUBHUX PEUYOBHH BHU3HAYAJIW BArOBHM METOIOM ITICIS €KCTPAKIlli Moau]iKoBaHOIO
cymimmno ®donua. CTymiHb AECTPYKIIi OJHO- Ta JBOBHUIOBUX O101IiBOK (%)
BU3HAYAIU CIEKTPOPOTOMETPUUYHUM METOJOM SK PIZHUINI0 MIXK aJre3i€r0 KIITHH
TECT-KYJIbTYp y HeoOpoOiienux 1 00pobienux ITAP ta/abo edipHoto omiero yaitHOTrO
JiepeBa JIyHKaX IMyHOJIOTTYHOTO TIJIAHIIIETY.

BcTanoBneHo, 1110 He3aaexHO BiJl (Pi310J0TTUHOTO CTaHy 1HAYKTOPa, BHECEHOTO
y cepenoBuiie KyiabTuByBaHHs R. erythropolis IMB Ac-5017, cuHTe30BaHi
MMOBEPXHEBO-aKTHUBHI PEUOBMHU Y IMIUPOKOMY miama3zoHi KoHieHtpamiit (1,25-640
MKI/MJT) CIPUYMHSUIA €(PEKTUBHIIIE pyHHYBaHHS OJHOBUAOBHUX O10TUTIBOK, HIX [TAP,
onepkaHl 0e3 iHmykTopa. KoMmIUIeKC MOBEPXHEBO-aKTUBHUX PEYOBHH 3 e(dipHOIO
oJiiero yaiHoro naepena y koHueHtpaiii 0,001-0,13 MKr/mi copuduHSsB MiBUILICHHS
CTYNEHsI JAECTPYKIIi OaKTepUIbHO-APDKIHKOBUX OIOIUTIBOK TOPIBHSHO 3 JII€IO
BIIMOBITHUX MOHOMpenapatiB [TAP.

Tak, BHECECHHS y CEpeIOBUIIE KyIbTUBYBAHHS )KUBUX KIIITHH Ta CyIIepHATAHTY
APIXJKOBOTO 1HIYKTOpa CympoBopKyBasioch cunte3om ITAP R. erythropolis IMB
Ac-5017, 3a nii SIKMX MaKCUMaJbHUU CTYMIHb JECTPYKIIT OJHOBUIOBUX O10TLIIBOK
Staphylococcus aureus BMC-1 ta Candida utilis BBC-65 cranosus 76-80 ta 54-72%
BIIMOBITHO, IO Ha 8-26% BUIIE MOPIBHSHO 3 JI€I0 IMTOBEPXHEBO-aKTUBHUX PEYOBHH,
oJIep)KaHUX Y MOHOKYJIBTYPI.

Cryninp pyiiHyBaHHs KoMmOiHOBaHOi OioriiBku S. aureus BMC-1 3 C. utilis
BBC-65, obpobnenoi kommiekcom ediproi oiii 3 TTAP R. erythropolis IMB Ac-
5017, cuHTE30BaHUMHU 32 HAIBHOCTI KMBUX KJIITHH Ta BIJNOBIIHOTO CYNEPHATAHTY S.

cerevisiae BTM-1, nocsraB 88-89%, iHAKTHBOBaHHUX KIITHH — 66%, 10 Ha MMOPSIOK
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BUIIE TOPIBHAHO 3 J1€I0 MOHONpENapariB BiJMOBIAHUX MMOBEPXHEBO-AaKTUBHUX
PEYOBHH.

OTxe, y pe3yibTaTl MNPOBEAEHUX JAOCTIPKEeHb BCTAHOBIECHO MOKIIUBICTD
CYTTEBOTO TMIABUINCHHS CTYNMEHS pPYWHYBAaHHS OJHOBUIOBUX OaKTepiaIbHUX Ta
JPDKIKOBUX OI1OIUTIBOK 3a Jii MOBEpXHEBO-aKTUBHUX pedoBuH R. erythropolis IMB
Ac-5017, cunte3oBaHuX 3a HasBHOCTI S. cerevisiae BTM-1, mopiBusuo 3 IIAP,
oJlepkaHuX 0e3 IHAyKTOpa, Ta MIABUIICHHA CTYNEHS JECTPYKIIi JBOBHUIOBHX
OIOIUTIBOK MiJ BIUIMBOM JaHUX IMOBEPXHEBO-aKTUBHUX PEYOBHH Y KOMIUIEKCI 3

e(1pHOIO OJIIE€I0 YaHOTO JepeBa MOPIBHAHO 3 BIULIUBOM Ha HUX TUIbKHU [TAP.

AKTYaJIbHICTh CTBOPEHHAI TA BUPOOHMITBA JIIKAPCHKHUX 32C00IB HA OCHOBI
BIHIIOLETHHY AJIA NPOPUIAKTHKH i TIKYBAHHA KOTHITUBHHMX AMCcyHKIIN

IHaBaivenko M.B., be3pykasuii €.A.
Kadenpa rexnonoriii papmaneBTHuHNX npenapatiB HamionansHOro hapManeBTHIHOTO
YHIBEPCHTETY, M. XapKiB, YKpaina

genyab3@gmail.com

KOrHiTuBHI MOpPYIIEHHSI YacTO CIOCTEPITraloThCsl MPU TOCTPUX 1 XPOHIUYHUX
MaToJIOTIsIX KpOBOOOITy y MO3Ky. JlikyBaHHS HMX poO3JajiB CKJIaJgHE, HaBITh 3a
HAasBHOCTI IIMPOKOTO AaCOPTHUMEHTY MEIHMKAaMEHTIB Ha (papMalleBTUYHOMY PHUHKY.
binbmiicte mpemnapatiB, SKi BHUKOPHUCTOBYIOTHCSI JJII TOKpAIIEHHS KOTHITHBHUX
(GyHKIN, 3a3BUYail JiIOTh MEPEBAXKHO HA MaM'siTh «IIJKOPKOBOIO» XapakTepy.
Opnnak, BpaxoByHOYHM Oarato(akTOpHUN MMAaTOTeHe3 KOTHITMBHHUX pO3JadiB y pasi
MOpYILIEHb KPOBOOOITY y MO3KY, BKJIIOYAIOYM 3HAYHY POJb MIKPOLUUPKYISATOPHUX
3MiH, MPOINOHYETHCSI BUKOPUCTAHHS BIHIOUETUHY JJISI MOKpPAIIEHHS METaboJi3My
1IIeMi30BaHOi TKAHUHHU MO3KY, a TaK0X JJIsl MOJIMIIEHHS perioHaabHOr0 KPOBOTOKY,
MIKPOUMPKYJISIIT Ta TeMOPEUPKYJIIALIT Y TATOJOTTYHUX AUISTHKAX.

Omuiero 3 CcepHO3HMX  3arpo3 €  YCKJIaJHEHHs, TMOB's3aHl 3
11epeOpOBACKYISIPHUMU 3aXBOPIOBAHHIMHE. 3a O(IIIIHHOI CTATUCTUKOIO, B YKpaiHi I1i

3aXBOPIOBAHHIA € APYI'Or0 3d 4aCTOTOIO IIPUYIHNHOIO CMCpTHOCTi. CratucTtuka IMOKa3ye,
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mo 30-40% xBopuX Ha 1HCYJBT BMHUPAIOTh MpoTaroM mnepmux 30 aHiB. 3 THX, XTO
BkuB, jume 10% MOXyThb MOBEpHYTHUCA [0 HOpMaibHOro >KUTTS, a 20-40%
noTpeOyIOTh JOMOMOTH 3 00Ky 1HIIUX 0cCi0. [le cyTTeBO BIIMBA€E Ha SKICTh KUTTS 5K
CaMoro MaIfi€eHTa, Tak 1 Horo OTOYeHHS.

['070BHOIO TPUYMHOIO YPAKEHHSI CYJIUH TOJOBHOTO MO3KY € apTepialibHa
rinepren3is. [lopylieHHsT KpOBOMOCTa4aHHS MO3KY BHMHHMKA€ BHACIHIJOK BHCOKOIO
apTepiaJIbHOTO TUCKY Ta PO3BUTKY aTepockiepo3y. KornitueHi aucyHkuii y moaei
MOXHMJIOTO BIKY € OJHHMM 3 HaWOUIbII aKTyaJIbHUX MPOOJIEM y CydacHId MeTUIIMHI.
Bakki KOTHITUBHI NMOPYILIEHHS, 30KpeMa CyJMHHA JEMEHLIS, MOXYTh MPU3BECTU 0
MOBHOI a00 YacTKOBOi BTpaTH CaMOCTIMHOCTI Ta HE3aJCKHOCTI TMAIll€HTa,
CIIPUYMHSAIOYN TIpodeciifHi, coIlaibHi Ta MOOYyTOB1 Mpobiiemu. BuacHe BHABICHHS
KOTHITMBHHMX PO3JaJiB Ta TOYATOK aJCKBATHOI Tepamii € BaXJIMBUMH KPOKaAMU ISl
e(hEeKTUBHOTO JIIKYBaHHS TAIlIEHTIB.

3 ypaxyBaHHSM 3pOCTalOUOr0 MOMIMPEHHS KOTHITUBHUX MOPYILIEHb 1 JeMEHIIT
cepell MallieHTIB 3 apTepiaJbHOI0 TIMEPTEH31€I0, aKTyaJbHUM € TOIIYK JOJaTKOBHUX
METOJIB 3aro0iraHHs Ta CHOBUIBHEHHS IIMX MOPYIIeHb, OKpPIM cTabumi3aIii piBHS
apTepiagbHOro THCKY. OJIMH 13 TaKMX HaIpsIMKIB - BUKOPUCTaHHS MpenapariB, L0
MOKPAIIYIOTh KPOBOOOIr y MO3KYy, TaK 3BaHHUX Ba30aKTHUBHUX 3aco0iB. HaitOinbIm
JOCTIKEHUM, €()EeKTUBHUM 1 O€3MeYHMM 3 HUX € aKTHBHUN (hapMaleBTUUHUN
IHTPEJIIEHT BIHIIOLETHH, SIKWW OyB BIieplle BUAUIEHUH 3 pociauHu B 1975 pori 1 Bxke
noHaa 30 pokiB 3aCTOCOBYEThCS Y MEAWYHIN npaktuili. [Ipenapatu 3 BIHIOIETHHOM
HIMPOKO MpHu3HavaroThesa y noHaa 40 kpainax cBiTy. 3a 1ei nepio 0ysio MpOBEAEHO
noHayn 100 mociimkeHb, B SIKUX MiATBEPIKEHO BUCOKY €(PEKTUBHICTh 1 OE3MEYHICTH
BIHIIOILIETUHY TPH MOPYIIEHHSIX KPOBOOOITY TOJIOBHOTO MO3KY Pi3HOTO TIOXOIXKEHHS.

3 ypaxyBaHHSM OaraToakTOpHOIO MeEXaHI3My PO3BUTKY lepeOpaibHOi
HEJOCTaTHOCTI, BaXKJIMBO OOWUpaTH IMpemnapaTH, IO MaloTh KOMIUIEKCHHUN BIUIMB.
Cepen HHMX OCOOJMBE MICIE HAJIEKUTh BIHIOLETHHY, SKHI HE JHIIE MOKpPAILy€e
KpOBOIIOCTaYaHHsI MO3KYy (3a0e3meuyroud Ba30aKTUBHHM e€(EeKT 1 TO3UTUBHO
BIUTMBAIOYM HAa PEOJIOTIUHI BJIACTHUBOCTI KpPOBI), aje W CTUMYIIO€ LiepeOpanbHU

MeTabomi3M. BiH 30uIblye CTIHKICTP MO3KY J0 TIMOKCIi, IMOKpallye TPaHCHIOPT
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KHCHIO JI0O MO3KY, MIJBUIILYE TPAHCIOPT IIIIOKO3M Yepe3 remaToeHuedamiunuii 6ap'ep,
CTUMYJIIOE aepOOHHM IIJISTX METa00Ii3MY TIIOKO3HU SIK OUTbII €HEPreTUYHO BUT1IHHM,
celeKTUBHO mpurHiuye Ca®’, migBumlye piBeHb UMKIIYHHX HYKICOTHIB Y
rojoBHOMYy MoO3Ky. KpiM Toro, mpemapaT Mae BHUpPaXEHY aHTHOKCHIAHTHY
AKTUBHICTb.

OTxe, OCHOBHI (papMakoJIOTi4HI Ta O10XIMIYHI MEXaHI3MU il BIHIOIETHHY
BKJIIOYAIOTh CEJICKTUBHE TOJIMIICHHS KPOBOOOITY y MO3KYy Ta 301IbIIECHHS
CIIO’KMBAaHHS KHCHIO, MIJBUINCHHS TOJEPAHTHOCTI MO3KY JI0 TIMOKCIi Ta 1meMmii,
MOJIMILIEHHS PEOJIOTTYHHUX MapaMeTPiB KPOB1, NPSAMY HEHPONPOTEKTUBHY AiIO.

Takum 4MHOM, 3 OTJISIY HA BUCOKY €(PEKTUBHICTh, KOMIJIEKCHUM MEXaHI3M Jii
1 Oe3IeyHICTh BIHMOLETUHY, CTBOPEHHS Ta BUPOOHUIITBO JIKAPCHKUX 3ac00iB Ha

ocHOBI 1aHoro A®I € akTyanbHUM 3aBAaHHSAM CydacHOi (hapMarlli.

KopuryBanbHa nist 30araueHoro tiaminom npenapara MeroBiTan
32 eTaHOJI-IHAYKOBAHMX /Ier€eHEPATUBHUX 3MiH B TKAHUHI MO3KY

IMaBaoBa O.C., Besimkuii M.M., Ilapxomenko FO.M.
IacriTyT O1oximii iM. O.B.I1anagina HAH Ykpainu, Kuis

aspavlova92@gmail.com

baraTopiuHi JOCTIKEHHS TIATBEPAWIIM ICHYBaHHS NPUYMHHO-HACIIIKOBOTO
3B'SI3Ky MIDK PO3BUTKOM HEHpPOJEreHepaTuBHUX MPOLECIB Ta AeinuToM BiTaminy B
(Tiaminy). BusiBuioch, 10 Maibke BCl  HEHpoJereHepaTWBHI  XBOpoOU
CYNPOBO/KYIOTBCSI TIEI0 YW 1HIIOK MIpol0 BupazHuMm aedinutom Tiaminy (IT).
[Nnometabomiunuii cran, kUi € Hachigkom xpoHiuHoro JIT, HemuHyde Beme 10
po3BuTKy okcumatuBHOro crpecy (OC) (Valle et al, 2022). B monenpHuX
JOCIIKEHHSX 3HIKEHUW pIBEHb TiaMIHYy CIPUYMHSB TMOAIOHI 10 XBOpoOuU
AnprreiiMepa aHoMalii, BKIOYaroud ACHINUT TaM'sTi, HEBPOTHYHI OJISAIIKHA Ta
rineppocopuiatoBaHHs tau mpoTeiny. 3 ypaXyBaHHSM BUIIEBKa3aHUX (DaKTiB, Hapa3i
aKTUBHO BEIYThCS HOLIYKH CHoco0iB HOTIEPEIKEHHS PO3BUTKY

HEHpOJereHepaTUBHUX MOPYIIEHb UIAXOM BUKOPHUCTAHHS BHUCOKHUX /103 MpenapariB
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Bitaminy B; (Costantini et al., 2013). 3rigHO HamWX CIOCTEPEKECHD, OIIBIII
e(deKTUBHUM JUIA 11i€1 METH MOKe OyTH BUKOPHCTAHHS IMperapaTiB TiaMiHy pa3oM 3
AHTUOKCUJAHTHUMU IIpernapaTaMu.

JlocmikeHHs MPOBEACH] Ha NTypax, M0 XPOHIYHO CIOKUBAIH aJIKOTOJIb (XA).
Mogens XA BBaXa€eThCA OJIHIEIO 13 BU3HAHUX €KCIIepUMEeHTaIbHUX Mojeneit [T 1o
CYNpOBOKYEThCS po3BUTKOM OC B TKaHWHAX, 1 TaKUM YMHOM € €(EKTHBHOIO B
nocaikenni Bkiaaay AT 1 OC B po3BUTOK HEWpoOaereHepaTUBHUX MPOIIECIB 1 OLIHII
Koperyrodoi aii mpenapatiB. s BiaTBopeHHs Mozeni XA OUIMX IIypiB-CaMIliB
npoTsiroM 9 micsauiB yrpumyBaiu Ha 15% (006/00) BOJHOMY PO34YMHI €TAHOJY SIK
Oe3anbTepHATUBHOMY JDKepenmi mnuTHOi Boau. KoHTponpHa Tpyma  ImrypiB
yTpUMyBajach Ha 3BUYAMHIN JieTi BiBapis. 3a TWKIEHb [JI0 3aKIHYEHHS
€KCIIEpUMEHTY WIYpIB, SIKI 3a3HAJIM BIUIMBY €TaHOJNY, MOAUIWIM Ha 3 rpynu. JIBi
EKCIIEPUMEHTAJIbHI TPy OTPUMYBAJIU IIOACHHE MEpOpajibHE BBEICHHS TiaMiHY
abo TiamiHy pa3oMm 3 MeroBiTaHOM uepe3 30HA. Tpets rpyna (XA) oTpumyBaiia
TaKUM K€ YUHOM (pU3pO34uH. B TKaHWHI MO3KY OCHIIHHUX IIypiB BU3HAYAJIA BMICT
TiaMiHy, TOKAa3WKH CTaHy KJIITHHHOI pEIOKC CHCTEMHU, Ta CTaH OKPEMHUX
Helpocnel(piYHUX TPOTEiHIB. 30KpeEMa, K MapKep CTaHy HEPBOBHUX KJIITHUH Ta JJIs
OIIHKH J1i KOPETYIOYUX MpernapaTiB MU BUKOPHUCTAIIA BMICT B KOP1 TOJJOBHOTO MO3KY
dbochopunboBanoi Ta HedochopUIILOBaHOT (OPM Tay-TIPOTETHY 32 METOJIOM BECTEPH-
osoTy. Tay-npoTeiH HaJIEXUTh [0 Tpynu OUIKIB, acoIliOBaHUX 3
MikpoTpy6oukamu. Moro rineppochopriboBati GOPMH € OCHOBHAM KOMIOHEHTOM
HelpodiOpunsipHUX KIyOKiB mpu XBopoOi Aunbureiimepa. ['inepdochopuiioBanHs
MOTIPUIY€ 3/1aTHICTh Tay-TPOTEiHA 3B'I3yBATHUCS 3 MIKPOTPYOOUKAMH, 1110 MPU3BOIUTH
B KIHIIEBOMY paxyHKy J0 HEHpOHaJIbHOI nereHeparii. JlocimiKeHHs MoKa3aiu, 1o
3a ymoB T/I, cnpyuMHEHOTO XPOHIYHUM B)XXMBAHHSIM QJIKOTOJIO, B KIITHHAX MO3KY
HIIIFOETHCS PO3BUTOK OKCHUIATUBHOTO CTPECY, PO IO CBIAYUTH ITiIBUIICHHS PIBHIO
aktuBHUX (popm kucHiO (ADK) (Puc.1, A) 1 Maii>ke BTpUYl MiJBUILYETHCS BMICT

dhochopunvoBanoi popmu npoteina tau (Puc.1, B).
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Puc.1. A — Bmict AOK B TKaHUHI MO3KY IITypiB €KCIIEPUMEHTAIBHUX IPyIl. B — BIIHOCHUIA BMICT

mporeina tau 1 tau-phospho B TkaHHMHI KOPH MO3KY €KCIIEPUMEHTAILHUX TBAPHH..

OO6uiBa Moka3HUKa HAOIMKAIOTHCS O HOPMU JIMIIE MPHU BBEJACHHI TBapHHAM
3a BKAa3aHOK CXEMOI0 TIaMIHy pa3oM 3 [penaparoM AaHTHOKCUAAHTHOI Aii
MeroBiTanom. TiamiH TakoX Ma€ AaHTHOKCHAAHTHY Jit0, OyJIy4d TMOTJIMHAYEM
CHHIJICTHOTO KMCHIO Ta 1HT10ITOPOM MEPEKUCHOTO OKUCIIeHHS imiaiB (Sasatsuki et al.,
2020). Anme BeTymaruM B Il peakilii, BiH OKHCIIIOETHCS, IEPETBOPIOIOYUCH Ha
HeakTHBHI (popmu. Tomy uis miacWiIeHHS il MpemnapariB TiaMiHY $K JIIKapChKHUX
3aco01B, Oa)kaHO iX MPU3HAYaTH Pa3oM 3 AHTUOKCHUJIAHTHUMHU MpernapaTaMu THITY

MeToBiTaH.

Oc00JHBOCTI MiKPOKJIOHAJIBLHOTO PO3MHOKeHHs pi3Hux copriB Heuchera L.

[Manix B.C., '3am6pi6opu I.C., “3axepeii H.C., 'IllecTonax O.JL.

1 . o [ . o .
CenekuiifHO-TeHeTUYHUH 1HCTUTYT — HalioHabHUH 1IEHTp HACIHHE3HABCTBA
Ta cOpToBUBUEHHS, M. Ofeca, Ykpaina
2 - . o e o . o
Kadenpa monexynspHoi 6iosorii, 610ximii Ta reHeTHkd, O1eChKUil HAIllOHATBHHI
yHiBepcuteT imMeHi I.I. MeunukoBa, M. Oneca, Ykpaina

zambriborsh@gmail.com

Ieiixepa (;mat. Heuchera L.) — pix OGaratopiuHuX TpaB’SIHUCTHX POCIUH
pomunu JlromrkameHeBi (Saxifragaceae), skuii BKITto4a€e moHaa 55 MPUPOIHUX BUIIB,
o poctyTh B IliBHIUHIM Amepwili, NOWMpPEH] y TIPCbKUX paioHax, 4yacTo Ouls
OeperiB piuok. ['eifixepa BU3HAYAETHCS BUCOKUM PIBHEM JIEKOPATUBHOCTI, 110 POOUTH
il BaXXJIMBUM KOMIIOHEHTOM CYYacCHOTO CaJlIBHUIITBA Ta JIaHAMA(THOTO AU3ANHY.

Icnye psinm HemomikiB MpH PO3MHOXKEHHI POCIWH TPAJAMIIIHHUM CIOCOOOM, Taki SIK
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4acToTa 3apa)KeHHs, OTPUMAHHS T€HETUYHO HEOJHOPIAHOTO Marepiany Ta HU3bKHUM
KOoe(ILi€HT PO3MHOKEHHS.

MOXIIMBICTh ~ IIBUIKOIO BUPIIMICHHS Takux MNpoOJieM HaJlae METOJ
MIKPOKJIOHAJIBHOTO PO3MHOXKEHHS POCIMH. BHCOKHMN KOEPIIIEHT PO3MHOKEHHS,
1IEHTUYHICTh POCIHH-PEreHEPaHTIB J0 BHUXIAHOI POCIMHHU 1 iX O30POBJICHHS,
MiHIMaJIbHI IUIOIII JUIS KYJbTHBYBAHHS IN VItro, MiIOpIYHICT MPOIECY AO03BOJISIOTH
3poOMTH  MIKPOKJIOHAJIbHE  PO3MHOXKEHHS  0ararbOoX  pPOCIMHHUX  KYJBTYD
KOMEPIIMHUM HapSIMKOM 010TE€XHOJIOT].

BuByain BIUIMB pI3HUX KOHILIEHTpAalld TOPMOHIB Ha MIKPOKJIOHAJIbHE
PO3MHOXEHHS B yMOBax in Vitro pisaux coprtiB Heuchera L. Po6ora npoBoauiacs B
nabopatopii KyJabTypu TKaHUH CeleKIIHHO-TeHETHYHOTO 1HCTUTYTY HalioHansHOTo
LEHTPY HACIHHE3HAaBCTBA Ta COPTOBHUBYEHHS. B J0CIIl BHKOPUCTAHO TPU COPTH
Heuchera L: Sunrise falls, Ginger peach Ta Picasso.

B acenTtu4HHMX yMOBax 3 POCIMHH Teixep IN VItro, 1o HasBHI B KOJEKIIil
naboparopii, BUIATSIM KOPEHI Ta JIHCTS, 3aJIMIIAI0YM YAaCTUHY 13 PO3ETKOBOIO
mepuctemoro (0,7-1,0 mwm). IligroroBneHuid TaKMM YHHOM POCIMHHHUI MaTepia
BUCa/pKyBaim 1o 5-10 mT. y ckisHI OaHKM 3 YOTHpMa BapiaHTaMH >KUBHIBHOTO
cepenosuiina QL (3a mporucom Quirin and Lepoivre): I BapianT 3 gogaBaHHsM 1 Mr/i
BAII ta 0,5 mr/m HOK;; II — 0,15 mr/n BAII ta 0,02 mr/a HOK; III — 0,1 mr/n BAII Ta
0,1 mr/n HOK; IV — 0,05 mr/n BAII Ta 0,05 mr/nmn HOK.

[Ticns 4-5 TwxHIB KyJIbTUBYBaHHA 3a Temneparypu 25°C Tta ocBitiienns 2000
JIK BU3HA4Yajau KoedilieHT PO3MHOXKEHHS sl KOKHOTO BapiaHTy jnochiny. [TokaszaHo,
10 IHTEHCUBHICTb MPOIECY MYJIbTUIUTIKALIIT 3aJIeKUTh K BIJ T€HOTHUITY Teiixep, TakK i
BiJl KOHIIEHTpAIlil (PITOTOPMOHIB y KUBUILHOMY CEPEIOBHUIII. Pe3yabTaToM JaHOTO
MPOILIECY € OTPUMAHHS MEBHOI KIIBKOCTI MEPUKIIOHIB (MaTepiai OJJHAKOBOI'O BIKY) BiJ
oJiHi€l BHUCAMIKEHOT po3eTku. KoediieHT po3MHOKEHHS B 3aJ€KHOCTI BiJ COPTY
reiixepu Ta CKJIaay CepeoBHINA B CEpPEeTHbOMY KOJMBAEThCs Bif 1,3 10 6,2. HaiiBumri
3HAYCHHs JIaHOTO moka3Huka otpuManu Ha I (0,15 mur BAII Ta 0,02 mut HOK) — 6,2
(mns copry Picasso) Ta IV (0,05 M BAIT ta 0,05 M HOK) — 6,0 (aiis copty Sunrise

falls) BapianTax cepemoBuil. BusBieHO, 110 Ha CepeAOBHINAX 13 IMiABUIICHOIO
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koHreHTpaiieio pitoropmonis (I Ta 1) myapTHTUTIKALIS TATOHIB B cepeHROMY Oyiia
JOCTOBIpHO MeHIo — 2,6 Ta 2,3 MEpUKIOHW Ha EKCIUTaHT BigmomigHo. OTxe, 3
M1JBUIICHHSAM KOHIIGHTpAIlli (pITOTOPMOHIB CIIOCTEPIraeThesl JENpeciss pereHepartii
HOBHX TAroHIB MPU MiKPOKJIOHAIEHOMY PO3MHOXKEHHI COPTIB TeXepHu B KyJIbTYpi iN
vitro. Opmnak, 3 TphOX COpTIB BHUsBWIM oauH — Ginger peach, skuit s
MIKPOPO3MHOKEHHS IMOTpeOyBaB caMe BHUCOKI KOHIIEHTpallli ropMoHiB. Halikparmii
KOoe(ILI€HT PO3MHOKEHHS I JAaHOTO COPTY OTPUMAJIU camMe Ha MepIIoMy BapiaHTl —
1 mn BAIT ta 0,5 mn HOK. Takum yuHOM, HpH CTBOpPEHHSA O10TEXHOJOTI]
KJIOHAJILHOTO MIKPOPO3MHOXKEHHS Pi3HUX T'eHOTUIiB Heuchera neoOxigHuM eramom
€ TECTYBaHHSI IXHbOI YYTIMBOCTI A0 (DITOTOPMOHIB.

B 3anmexHocCTi Bif BUPOOHMYMUX MOTPed OTpUMaH1 MEPUKIOHAIBHI POCIUHU
MOXXYTb OYTH 3aJI1HI B TOBTOPHOMY LIMKJI1 MIKPOPO3MHOKEHHS a00 BIJIpaBJeHI Ha

aJIarTalliio 10 yMOB €X VItro.

YaockoHajieHHs 0i0TeXHOJIOTil BUPOOHMIUTBA CHAPY

IHanyenko A.B., Bapaunkina O.0.
Kadenpa Giotexnosorii, 6i0i3uku Ta aHamTHYHOI XiMii HalloHanbHOro TEXHIYHOTO YHIBEPCUTETY
«XapKiBCbKUH MOJITEXHIYHUM IHCTUTYT», M. XapKiB, YKpaiHa

panchenk0292002@gmail.com

Cunmp — mue cnaboajaKkoOrONbHUN Hamid, SKUM BUPOOJSIETHCS ILISXOM
30poKyBaHHS SI01y4YHOTO0 COKY. MIIHICTh HAIoOIO, 3a3BUYai, KOJIUBAETHCS MIXK 2 1
9 BincoTkamu. Buxonsum 3 KiIBKOCTI IIyKpy B Hamoi, CUAp MOAUIAIOTH Ha CYXHUH,
HaIMBCYXHH, COTOAKUN 1 HamiBcoJoakuil. Cuap MoXKHaA Ki1acu(iKyBaTH 3a CTYIIEHEM
COJIOAKOCTI, COPTOM SIOJIyK, PErioHOM BHUPOOHHUIITBA Ta CTyleHeM (uIbTpanii
[Onap K., 2022].

BupoOHUIITBO cusipy po3AuIsOTh Ha 5 ocHOBHUX cTaniil. [lepiioto cranpiero €
BUOIp CHPOBHMHU — JIJISl KJIACHMYHOTO CHJIPY MOTPIOHI CHEIiaNbHI CHUIPOBI COPTHU
s0nyk. [licns BUOOpY CUPOBHHM Hje MUTTS Ta IOAPIOHEHHS, HA X CTaAisIX sS0JIyKa
MUIOTBHCSA BiJl Opyay Ta MOJPIOHIOIOTHCS ISl MAKCUMAJIbHOI KITBKOCTI COKY. TpeThoro

CTali€l0 HJie MpecyBaHHA MOAPIOHEHUX SOTYK A OTPMMaHHS COKy 3 BHMuYaBOK. Ha
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YeTBEPTiM cTamii CiK 30pODKYIOTh 3a JOMOMOTOK CIEIIaTbHUX JIPLKIDKIB IS
oTpuMaHHs cujapy. Ha ocranHili m’aTiii cTagii TOTOBUW CHApP PO3JIMBAIOTH Y
CIOKMBYY Tapy Ta BIOUpaBIsAlOTh Ha peam3ainito [https://drink.co.ua/yak-
vyroblyayut-i-pyut-sydr.html]

Sk ynoCKOHAJEHHS TEXHOJOT1i 3alpONOHOBAHO BUKOPHUCTAHHS CHUIPOBHUX
COPTIB S0JIYK 3 Ii/IBUIICHIM BMIiCTOM (hEHONBHIX PEIOBHH OibIIe 3a 2 I/1M°, COKY-
CaMOIUTMBY Ta KyHa)KyBaHHS HAINO BHHOMAaTEpialaMH, SKI BUTOTOBJICHO 3 PI3HHX
COpTIB SI0TYK (CTOJIOBUX, JECEPTHUX Ta CHUJPOBUX) Yy PI3HOMY CIIIBBIJHOIIEHHI 3
PO3paxyHKy OTpHMMaHHs y roroBomy Hamoi 1,5-3,5 /o’ dbeHonpHUX peuoBUH. B
pe3yNbTaTi 4Oro CMak cuipy Oyze NPUPOIHIM Ta MaTUME SICKPaBY MaJITPy apOMATiB.

TakuM  4YMHOM, BIOPOBAPKEHHS Y  BUPOOHUIITBO  3alPONOHOBAHOTO
YAOCKOHAJICHHSI TEXHOJIOT1l CHUJIPy AO03BOJUTH BUPOOJATU HAMid 3 MOKPAIICHUMHU

OPraHOJICIITUIYHHUMH ITIOKa3HUKaAMH SIKOCTI.

IMepcnexkTBY Mail0yTHHOI0 HAYKOBHUX TA HAYKOBO-TEAATOTiYHUX HIKIJI
B YKpAaiHi B KOHTEKCTi 3MiHU apajurMu NiArorTOBK1
3100yBayviB OCBITH TPETHOI'0 PIBHSHA
Macryxoa H.JI., “CagoBunuenko F0.0.,

'Baom SLB., M’sicocnos B.B.

JY «HctutyT XapuoBoi 6iotexHosorii Ta renomiku HAH Ykpainuy, Kuis, Ykpaina
2 . o . o o . . .
XapKiBCbKUH HAl[lOHAJIbHUI MEIUYHUN YHIBEPCUTET, XapKiB, YKpaiHa

nataliia.pastukhova@gmail.com

Cepenniit Bik HaykoBist HAH Ykpaiau nepeBuriye 55 pokiB, a cepemHiil BiK
BUKJaJa4a HabOmmwkaeTrbess 10 50 pokiB. Takum YHWHOM, HarajabHOKO TOTPeOOIO
ChOTOJICHHSI BITUM3HSHOI HAyKd Ta BHIIOi OCBITH € MIiArOTOBKAa HAayKOBUX Ta
HayKOBO-TIEIarOT1YHUX KaJpiB JJIs 3a0€3MeUeHHs] HACTYITHOCTI MOKOJIIHb 1 PO3BUTKY
HAayKOBUX 1 HAyKOBO-TIEJAroriyHUX KL B 1ioMy. PeopMyBanHs cuctemMu BUIIOI
ocBiTH B YKpaiHi, po3nouare 2014 poky, 3MIHUJIO HE TUIBKH CTPOKHU MIATOTOBKHU

3100yBayiB OCBITU B acCIipaHTypl, 3MICT HaBYaHHs, a W (opmaT CTyNeHs, SKUM
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OTPUMYE TI0 3aKIHYCHHIO 3100yBa4 ocBiTH. OHAK MOYATKOBI MO3UTHBHI 3PYIICHHS B
MJIaHl TMOJOBKEHHS TPUBAJIOCTI MIATOTOBKH TOKTOpa (ismocodii B acmipaHTypi 10
JOTHUPHOX POKIB 1 MOXJIMBICTIO 3aXHCTy YIPOJOBX JBOX POKIB IICIS 3aKIHUCHHS
OyJIM TIOBHICTIO 3HIBEIHOBaHI OCTAHHIMH 3MiHAMH.

30Kkpema, OCBITHRO-HAYKOBHM CTYyMiHb JOKTOpa ¢inocodii B Ykpaiui 3 2024 p.
CTaB CTYIEHEM BHINOI OCBITH B CHCTeMI1 OakamaBp-marictp-aokTop ¢igocodii,
BIJIMIOBIIHO [I0 «IOIIUPEHHS TPUHIMITY 3700yTTS BHINOI OCBITH: HaBYaHHSI,
MirOTOBKA JUCEPTALIHOI pOOOTH, 3aXUCT, OTPUMAHHS JUIUIOMY» B MEXaX CTPOKIB
HaBuyaHHA. [Ipu 11bOMy, IPOrHO30BaH1 ABa POKH TOMY MPOOJIEMH Ha Tl BOEHHOIO
BTOPTHEHHSI HE JIMINIE CTAJM aKTyalbHUMHU TEPEroOHaMH [JIsl YCHIIIHOTO 3aXHUCTY
aucepraiiii  3700yBayamMu  CcTymeHs jJokTopa ¢utocodii, a W mornubuimcs
(Konicuuxk JI. Ta iH., 2022)

He Bukiukae cymHIBY, 110 OOMEXEHHS TEpPMIHIB 3aXHUCTy JucepTalii (10
3aKIHYCHHS HABYaHHS), a, BUIMOBITHO, 1 YaCOBUX paMOK POOOTH HaJl JUCEPTAIli€lo
(bakTHYHO TPHU POKU Pa30M 3 OMAHYBAHHSM OCBITHIX JAMCIUIUIIH) BIAA3EPKATIOETHCA
Ha SKOCTi, 3HAYYIIOCTi, TJIMOMHI pe3yJbTaTiB, piBHI myOmiikamii. Oco0auBo, SKIIO
BUKOHAHHS HAYKOBOI CKJIaJ0BOI MMOB’SA3aHO 31 3HAYHUM MAaCHBOM €KCIEPUMEHTAIBHOI
poOOTH 13 3aIy4CHHSIM KJIITHHHHUX JIiHIHM, 3apOJKOBOi TUIa3MU 3 TeHOAHKIB, HOKAyT-
MYTaHTIB, IJ1a3MiJ] 3aKOpJOHHOIO MOXO0/KeHHs Toulo. Lle  cTocyeTbes, 30kpema, 1
nmyOJiKalii OCHOBHHMX pPE3yJlbTaTiB TakUX pOOIT y PEUTHHTOBUX BUIAHHSAX, SIKI
1HJIEKCYIOThCS B HayKOoMeTpu4HHX 0azax Scopus Ta Web of Science, Ta € Mapkepamu
SKOCTI TMPOBEICHOr0 JOCHIDKeHHs. BojHowac aHaji3 CTPOKIB  MiJATOTOBKH
JUCEpTallii 'y MUpPHUH Yac B KpaiHax €Bponu Ta AMEpPUKHA KOJIUBAETHCS B
cepeqHbOMYy B Mexkax 6 pokiB. SIK pe3yibTaT, MaeMO HECBO€YacCHE 3aBEPILCHHS
HaBYaHHsA 0€3 3aXHMCTy YaCTKHM acMipaHTIB 4Yepe3 BUKOPUCTAHHS aKaJIeMBIAMYCTOK
abo TOBTOPHUN BCTYN, a Yy MEpPCHEKTUBI — 3MEHIIEHHS KUIBKOCTI 37400yBayiB
TPETHOTO PIBHSA BHIOI OCBITU. L[iTKOM 3po3yMisio, IO JesKi acHipaHTH, sIKI HE
BCTUTHYTh MIATOTYBaTH JAMCEpTallilo, B3arajal BIIMOBISATHCA BiJ HAYKOBOi Ta

HAyKOBO-TIEIArOT19HO1 A1SUTHHOCTI.
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Jlo nomaTkoBuX MpoOieM CIiJ BIAHECTH TAaKOXX MUTaHHS (iHAHCYBAHHS
HaBUaHHS HAa KOHTPAKTHIN OCHOBI, OIJIaTy Mpalll WICHIB Pa3oBOi paau 3100yBadeM,
HEBU3HAYCHICTh MPOLEAYpPH MEPEBEACHHS acHipaHTIB JO YCTAaHOB 3 aKpEIUTOBAHOIO
OCBITHBOIO TIPOTPAMOIO I 3aXHCTY, BIJICYTHICTh CTAHJIAPTIB BUILOI OCBITH CTYIICHS
nokTopa ¢igocodii 3a NMEBHUMHU CIEHIATBHOCTAMHU, SKE HE J03BOJISIE OOMEXHUTH
OCBITHIO TIporpamy MiHiMalbHO aonycTuMuM o0’emoMm (30 kpemutiB €KTC) nnsa
KOHIICHTpAIlii 3yCWJb Ha HAyKOBIA CKJIQJOBIM JAHCEPTAIlIHHOTO JTOCIIIKCHHS,
MOCTIMHI YTOYHEHHS Ta 3MIHM 3aKOHOJABuYOi 0a3u BIPOJOBXK HABYAHHS OJIHOTO
Ha0Opy 3a BIJICYTHOCTI MEPEXIAHOTO MEPIOay Ha TJII TEXHIYHUX, IMCUXOJOTIYHUX Ta
IHIIMX po0JIeM, 3yMOBJIEHUX BIMHOIO, TOIIO.

Tox, 3MiHu GopMaTy MIATOTOBKU JOKTOPIB (ijocodii HA MOTOYHUA MOMEHT
MPU3BEJIA 10 MPpoOJeM MiJICYMKOBOI aTecTalii BUunycky 2024 poky, HECYTh PU3UKH
3HIDKEHHS SIKOCT1 JMCEpPTaliMHUX JOCIIKEHb, 3MEHIIEHHS KUIBKOCTI 3700yBayiB
TPETHOTO PIBHS OCBITH 1 CTAaBJATH IiJl MUTAHHS PO3BUTOK YKPAaiHCHKUX HAYKOBUX 1

HayKOBO-TIEIArOT14YHUX IIK1J1 Yepe3 MepepuBaHHs HACTYITHOCTI TOKOIiHb.

Intepdeponorennuii Ta npoJtigepaTuBHUN BIJINB
MeTa00JIiTiB JJAKTO0AKTEPIiil HA KIITHHHY iHTep(EepPOH-CHHTE3yI01y
ainiro Namalwa

lHi[[b B.B., L2Conosiios C.O., 1’2TpoxuMeHK0 O.I1.

HTYY «KITII im. Irops Cikopcbkoro», M. KuiB, Ykpaina
*HauionanbHuii YHIBEPCHUTET 0XOpOHHU 3/10poB'st Ykpainu imeni [1.JI. llynuka, m. KuiB, Ykpaina

vadimpitsofficial@gmail.com

Beryn. KuiedyHuk € CKIagHOIO CUMOIOTHYHOIO €KOCHCTEMOIO, SIKa BMIIIY€E
MUTBSPAM PI3HOMAHITHUX MIKPOOPTaHi3MiB MNPOTATOM YChOTO SKUTTS JHOIUHU [1].
Taki Mikpoopranizmu, IIpogoBonpya Ta ciabchbkorocmnojapcbka opraizaimiss OOH
BU3HAYWIA K "mpoOioTnuHi", a came sK ">KHMBI MIKPOOPTaHi3MH, SIKi, CTIIOXHUTI Y
BiJIMOBIAHUX KIJIBKOCTSAX, HAlalOTh KOPUCHHUI BIUIMB Ha Xa3siHa'. MOXJIHBUM €
3aXMCHAM MEXaHI3M, 3a JOTIOMOTOI0 SIKOTO PEMPOMYKIIiS BIPYCIB MPUTHITYETHCS 32

PaxyHOK CTUMYJALIT BUpOOJeHHsa iHTepdepoHy 1-To Tumy uepe3 aKTUBAIIiIO
314


mailto:vadimpitsofficial@gmail.com

ACHAPUTHUX KMTUH [2]. Takum unHOM, METOIO JdaHOi poboTu Oyna Bepudikaris
rinore3u mpo mpoiidepaTuBHi Ta iHTEP(PEPOH-IHAYKYIOUl BIACTHUBOCTI META0OIIITIB
IpOOIOTUYHMX IIITaMiB JJaKTOOAKTEpiii IN VItro.

Martepiaan i meroau. O6’ekTamMu TOCTIHPKEHHS Oyld KyJlIbTypajbHI PiLAMHH,
110 MICTHJIM METa0OoMITH MPoOIOTHUHHUX IITaMiB JTakToOakTepii L. delbrueckii subsp.
lactis LE Ta L. rhamnosus LB3. fIk TecT-00’€KTH B AOCIHIIPKEHH]I O0yJI0 BUKOPUCTAHO
MOBEPXHEBO-3AJICKHY KIITUHHY JIIHIIO KaplUWHOMH TOpTaHl JoguHu Hep-2 mram
Cincinnati, cycnensiiiny kmTtuHHY JiHiI0 JdiMmpomu Bepkita Namalwa ta Bipyc
Be3ukyssgspHoro cromatuty (BBC) mram Inniana. BuBuenns mposidepaTuBHOL Ail
MeTaboMITIB  JlakToOakTepii Ha iHTepdepoH-cuHTe3yroui kmituHn  Namalwa
MIPOBOJIMJIM MICIS MONEPEAHBbOI CTUMYJISLIT 1HTEpPepoHOorene3y. OIHKY mapaMeTpiB
KJIITUHHOTO IUKITYy MPOBOJUIIMN Micisl 24 TOUH KyJIbTUBYBAHHS METOJOM MPOTOYHOI
nurodroopumetpii Ha nuTodroopumerpl Partec Pas B xanami FL3 (650 um) s
JeTeKIli piryopecieHIli npomniaio Hoaumy.

Pe3yabTatu i 00roBopenHsi. 3a pe3ysibTaTaMH BIPYCOJIOTTYHHUX JOCTIIKCHb
OyJI0 BU3HAYEHO, 1110 HAWOUIBII BUPAKEHI BIACTHBOCTI KOIHAYKTOpa 1HTEPHEpPOHY
NpOSsIBJISIE MpenapaT KyJabTypaibHoi piauau mrtamy L. delbrueckii subsp. lactis LE.
[nkyOyBanHs KyabTypu Namalwa 3 KyJabTypajabHOIO PiIMHOIO JakToOakTepid 0e3
IHIYKTOpa TOKa3ajo HU3bKUN TUTp 1HTEP(GEpPOHY, IO CBIAYWIO MPO HE3HAUYHUN
BILUIMB Ha 1HTep(EpOHOTCHE3.

[Ticns 24-roguHHOTO 1HKYOYBaHHS KyJlbTYpH KIiTUH Namalwa 3 Metabomitamu
JaKkToOaKTepit Ta 1HAYKTOpOM iHTepdepoHOTeHe3y Oyino BH3HAYEHO AKTHUBHICTH
nposideparii MOPIBHAHO 3 KOHTPOJBHOI I1HTAKTHOI KyiabTyporo Namalwa Toro
camoro macaxy (puc. 1).

OpnepkaHi pe3yJbTaTH CBiAYaTh MPO Te, IO TMpernapatd MeTadoiTiB
JaKTOOAKTepii B HETOKCHMYHUX KOHIIGHTPAIlIAX MPAKTUYHO HE BIUIMBAIOTh HA
KIITUHHUA TUAKJI  1HTep(GEpOH-CUHTE3yIOUNX KIITUH. Po3paxoBaHWil 1HJIEKC
nposidepartii craHoBuB 0,46 1151 KOHTPOJIBHOT KIITHHHOI JiHIT Ta 0,43 111 KIIITHH,

1HKyOOBaHUX 3 MeTabOIITaAMU JJAKTOOAKTEPIH Ta IHAYKTOPOM 1HTEPPEPOHOTECHESY.
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Puc.1. IHK-ricrorpama posmosinensst kiaitua Namalwa, siki miuisrany BIUIMBY JOCITIKyBaHHUX

npernapariB Ta KOHTPOJIbHA KIIITHHHAS JIIHIs

Cnmncoxk BUKOPHMCTAHOI JIiTEPATypH:

1. Potential Use of Marine Seaweeds as Prebiotics: A Review/ A. Lopez-
Santamarina et al. Molecules.  2020. Vol.25, no.4. P.1004.
https://doi.org/10.3390/molecules25041004.

2. Probiotics and Paraprobiotics in Viral Infection: Clinical Application and
Effects on the Innate and Acquired Immune Systems/ O. Kanauchi et
al. Current Pharmaceutical Design. 2018. Vol. 24, no.6. P.710-717.
https://doi.org/10.2174/1381612824666180116163411.
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IIpoTuMiKpPOOHi BJacTHBOCTI KOMOIHALIT €TAHOJBHOI0 EKCTPAKTY
OPYHBOK Ta MaroHiB BepOu 0iJI101 3 1eKAMETOKCHHOM
IMonomapenko C.B., Ocononguenko T.I1., HItuxep JLI.,

Jlyk'snenko T.B.
AY «lucturyt mikpo6iosorii Ta imyHosorii im. I. I. MeunukoBa

HarmionansHo1 akameMii MEIUYHUX HAyK YKpaiHu», M. XapKiB, YKpaiHa

imi_Ibb@ukr.net

[Tomyk BHCOKOE(EKTUBHUX JIIKYBAIBHUX Ta MPOQIIaKTUYHUX MpernapariB 3
BHCOKOIO 3J/IaTHICTIO BIUIMBY Ha MIKPOOPraHi3Mu, OCOOJIMBO Ha TMOJIIPE3UCTEHTHI
mramMu HaOyBae Bce OUTBIIOT akTyanbHOCTI. BepOa (Salix sp) 3asxau npuBepTaia 10
cebe yBary B KOCTI JIIKyBaJbHOTO 3aco0y, a PI3HOMAHITHICTh ii XIMIYHOTO CKJIaIy
3YMOBJIIO€ IIUPOKUH CHEKTp OI0JOrIYHOI aKTUBHOCTI, KU BHUKOPUCTOBYETHCS B
(dapmaneBTUyHIA ramy3l. B ocraHHi poku HaOyBae aKTyaJlbHOCTI CTBOPEHHS
KOMOIHOBaHHUX JIIKAPCHKUX 3aC001B 3 POCIIMHHOI CHPOBUHH.

Meta. Mera poOotu Oyl0o BHUBYEHHS aHTHOAKTEpiaibHOI [ii KOMOiHAaIi
CIIOJIYKH, OTPUMAHOI 3 OPYHBOK Ta MAroHiB BepOM 017101 3 aHTUCENTUYHUM 3aCO00M
JE€KaMETOKCHHOM.

Marepiaiu Ta MeToaM AOCHIIKeHHsI. AHTUOAKTEpIaIbHYy JiI0 TOCTIIKYBaIu
Ha TECT-KyJbTypax Mikpoopranizmie: S. aureus ATCC 25923, E. coli ATCC 25922,
P.aeruginosa ATCC 27853, P.vulgaris ATCC 4636, B. subtilis ATCC 6633 Tta na 5-
TH KJIIHIYHUX IITaMaxX MIKpOOPraHi3MiB, a came 2-X IITaMiB TPaMIO3UTUBHUX Ta 3-X
ITaMiB rpaMHEraTUBHHUX MIKpOOpTaHi3MiB. Cepen IrpaMIO3UTUBHUX
MikpoopranizmiB gociimkeno E. faecalis ta S. aureus, cepen rpamHeraTuBHUX — 2
mrramu E. coli, Ta 1 — P. mirabilis. [Iist orpuMaHHs €KCTPaKTiB POCIMHHY CHPOBUHY
excrparyBasin 70 % eTaHOJOM MpH KIMHATHIA TeMmMmepaTypi MpOTAToM 2 THXHIB.
OTpuMaHUi €KCTPAKT KOHIIGHTPYBAJIW HUISXOM BiITOHKH PO3YMHHUKIB Ha BOJSHIN
OaHi Ta BUCYIIyBaaM y CynIHybHIHN 1radi npu temmeparypi t=22 C°. Torysamu 10 %
BOJHHUM PO3YUH ta 3mimyBa 3 0,02 % po3unmHOM JEKAMETOKCHHY Yy
cruiBBigHomeHHi 1:1:1. Bevoro Oymno pocnimkeHo 4 3pa3ku (pO3urH 1€KaMETOKCUHY,

CTAaHOJBHHM EKCTPAKT 3 OpYHBOK Ta IaroHiB BepOM Oiumoi Ta ix KoMOiHaIli1).
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JlocTiiKeHHs! CIIEKTPY Ta PiBHIB MPOTUMIKPOOHOT /1ii pE4OBUH Ha PO3IIMPEHOMY KOJIi
MIKpOOPTaHi3MIiB MPOBOJIWIOCH CTAaHJAPTHUM METOJOM JBOKPATHUX CEpiitHUX
PO3BE/ICHB y MOKUBHOMY OyibioH1 Mroiepa-XiHToHA 3 KIHIIEBOK KOHIICHTPAIIIEIO
OCIiKyBaHOTO Mikpoopranismy mpubmmsso (5 x 10°) KYO/mu. Crartucrudna
00poOKa OTpHMaHHUX JaHHUX IpoBeacHa i3 Bukopucranusm Excel (MS Office 2010,
XP) ta mporpamu STATISTICA 6,0 (Stat Soft Inc., CILIA).

PesyabTaT gocaimkenns. JlocaipkeHHsT MOKa3ald, 0 CIUPTOBI €KCTPAKTH
3 OpyHbOK Ta maroHiB Salix Sp B KkomOiHamii 3 JIEKaMETOKCHHOM BOJIOJIIOTH
MPOTUMIKPOOHUMH BJIACTUBOCTSMH. BcTaHoBieHO 1HTrIOytouy KoHieHTpamio 70 %
CIIUPTOBOTO EKCTPAKTy 3 OpPYHBOK Ta MaroHiB BiAHOCHO mTamiB S. aureus ATCC
25923, E. coli ATCC 25922 ta B. subtilis ATCC 6633, ki 3HaXOIUINCh Y MEXKax
15,6-32,25 wr/mi, OaktepunumaHi KoHIeHTpamii 32,25-62,5 wmr/mia. MIK  mns
P.aeruginosa ATCC 27853 Ta P.vulgaris ATCC 4636 cranoBmia 62,5- 125 mr/mu,
MB,K 125-250 mr/mn. [1o BimHomeHHto a0 kiniHiyHMX 3pa3kiB MIK cknanana s E.
faecalis Ta S. aureus — 31,25-62,5 mr/mn, a Mb,K 62,5-125 mr/mn. Jns E. coli
1HT10yI0YM KOHIIEHTpALIl 3HAXOAUIUCH Ha piBHI 62,5-125 mr/mi ta P. mirabilis 125-
250 mr/mi, BigmoBimHo MbB,K cranoBmma 125-250 mr/mim ta 250-500 mr/mur. Jls
JIEKaMETOKCHHY 1HT10yI041 KOHIIeHTpallii BifHOCHO mmTamiB S. aureus ATCC 25923
ta B. subtilis ATCC 6633 3naxomuiauch y mexax 7,8-15,6 mr/mi, OakTepuIIUHi
KoHIeHTpamii 15,6-32,25vr/mn. MIK gns E. coli ATCC 25922 6yna 32,25-
62,5mr/ma, P. aeruginosa ATCC 27853 ta P.vulgaris ATCC 4636 cranoBuia 62,5-
125 mr/mi, MB,K 125 mr/ma. [1o BigHomeHHI0 10 KiiHiuHMX 3pa3kiB MIK cknanana
s E. faecalis Ta S. aureus —32,25-62,5 mr/min, a MB, K 62,5-125 mr/mi. s E. coli
ta P. mirabilis iariOyroun xoHmeHTpamii 3HaxoaWIuch Ha piBHI 62,5-125 wMr/mu,
BianoBigHO MB, K cranoBmia 125-250 mr/mi. ¥V koMOiHOBaHOTO 3pa3ka 3 OPYHBOK Ta
narorie Salix Sp 3 [JekaMeTOKCHMHOM BiaMideHa aHTHOAKTepialbHA i 110
BIJIHOIICHHIO JI0 BCiX TeCT-MTamiB. [Hri0yroua KOHIEHTpatlisi KOMOiHaIlli CIIUPTOBOTO
eKCTpakTy BigHocHO mTtamiB S. aureus ATCC 25923, E. Coli ATCC 25922 ta B.
subtilis ATCC 6633 3naxommiach y mexax 7,8-15,6 mr/mi, Oakrepunmmaaa 15,6-
31,25 mr/ma. MIK nmns P. aeruginosa ATCC27853 ta P.vulgaris ATCC 4636
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cranoBmia 31,25 - 62,5 mr/mi, MB, K 62,25 -125 mr/mn. [lns E. faecalis ta S. aureus
MIK nopiearoBana 31,25-62,5 mr/mn, MB,K 62,5-125 mr/mmn, mnsa E. coli Ta P,
mirabilis iuriOyroun koHmeHTparii Oynmu y mexkax 62,5 -125 mr/mui, BiamoBigHO
MB,K cranoBuna 125-250 mr/mi.

BucHoBku. Pe3ynbpraTu JOCHIDKEHBb CB1UaTh, 110 KOMOIHAIlIS €TaHOJIHHOTO
CIIUPTOBOrO EKCTPAaKTy 3 OpyHbOK Ta maroHiB Salix Sp B komOiHamii 3
JIEKaMETOKCHHOM HaOyBa€ aKTyaJIbHOCTI MOJAIBIIOTO JAOCTIKCHHS I PO3POOKH

Ha iX OCHOB1 €(DEKTUBHUX MPOTUMIKPOOHHUX 3aCO01B.

JociiazKeHHs IPUAATHOCTI OapBHUKA Eva Green 1jisi BUSHAYCHHS
CTaHy KJITHH METOJI0M CIeKTPOodryopuMeTpii

L3Tocoxon €.0., 1.2 IMpoxonwk B.1O., 4TaTapeub AJL
1XapKiBCI)KI/Iﬁ HaIllOHAJIbHUI MEAMYHHIA YHIBEPCHUTET, M. XapKiB, YKpaiHa
ZIHCTI/ITyT po0JieM KpioOioJIorii Ta KpioMeTUITMHI
HarmionansHoi akagemii Hayk Ykpainu, M. XapkiB, Ykpaina
® HarioHabHuil TeXHIaHMIT YHIBEPCUTET «XapKIBCbKUH MOTITEXHIYHUM IHCTUTYTY,
M. XapkiB, YKpaiHa
* IlepaBna HayKkoBa ycraHoBa «HayKOBO-TEXHOMOTIUHIH KOMILTEKC
«Incturyt monokpucranie» HAH Ykpainu», M. XapkiB, Ykpaina

yevgenposokhov@gmail.com

dnyopecuentauii 6apsauk Eva Green (EG), cunresosanuii y JJHY HTK IMK,
€ 3matHuM 110 3B’s3yBaHHs 3 JIHK, mo poOuth HOro moTeHIiHHO MPUIATHUM [0
BUKOPHUCTAHHS Y MEIUKO-010JI0TTUHUX JTOCIIKEHHSIX.

Metoro poOoTH OyJi0 BHUBUYEHHS MOXJIMBOCTI 3aCTOCYBaHHsS  I[bOTO
bayopeciieHTHOrO OapBHWKA Il BU3HAYEHHS CTaHy KITHH y BUIAIKY
CHEKTPOGIYOPUMETPUIHOTO METO1a JETEKIIIi.

B xoni 11p0ro A0CHiKEeHHS 3a JOTMOMOTOK0 (PIIYOPECIEHTHOTO CIIEKTPOMETPY
«PerkinElmer FL8500» Oyn0 BuUMIpsSIHO CHeKTpu emicii OapBHHKAa y CYCIEH3ISX
kaituH (iopoomacti (minis L929). V cycnensii kinitun dayopodop EG mae ogny

cMmyry GIyopecieHIlii 3 MaKkcuMyMoM y oomacti ~ 530 HaHOMETpiB, Ta IJIEYEM Y
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obnacti ~ 575 nanometpiB. L{ro cmyry BimHeceHO 10 (uryopeciieHIii OapBHUKa,
3B’s13aH0r0 ¢ JIHK.

[IponemoncTpoBano, mo Quyopectiennis EG Biapi3HsS€ThCS y BHUMaaKax
CyCHeH31i >KMBUX Ta MepTBHX (PiOpoOmacTiB 3a YMOB JIOJaBaHHS PI3HHUX
KOHIICHTpaIliii O0apBHUKA. [HTEHCUBHICTH (DIIyOpecHeHIlli CMYrd 3 MaKCUMyMOM Y
obnacti ~ 530 HaHOMETPIB 3MEHIIlyBajacs y BUNAAKY >KMBUX KIITHH: y 1,7 pa3u 3a
YMOB 3aCTOCYBaHHS MEHIII KOHIICHTPOBAHOTO BHUXIJHOTO PO3YMHY OapBHHKaA, ab0 B
1,4 pasu 3a yMOB 3acTOCyBaHHSI OLIbII KOHLEHTPOBAHOTO BUXITHOTO PO3YHHY
OapBHUKA.

Takox Oys0 IpOBEIEHO BUMIPIOBaHHS (PIIyOopeclieHIli] OapBHUKA Y CYCIIEH315X
¢i10po0nacTiB 3 pI3HOI KUIBKICTIO KIITHH. BusiBUiocs, 1m0 1HTEHCUBHICTb
(bayopecueHii 3MEHIYETHCS TPUOJIM3HO y 3 pa3u MpHU 3pOCTaHHI KIJIBKOCTI KIIITHH Y
stk pasiB (3 100000 go 500000). MoXIMBOIO MPUYMHOIO TAKOTO 3MEHILICHHS
IHTEHCUBHOCTI (IyopecreHIii 0apBHUKa MOxke OyTH Te, 1[0 Yy BHUIIAJKYy BEIUKOi
KUIBKOCTI1 KJIITHH BIJOYBa€ThCs iX arperaris.

VY xomi mochipkeHHs OyJio MepeBipeHO SK BIUTMBAE BUIAJIICHHS OapBHUKA, 1110
HE 3B’s3aBCA 3 MEMOpaHOIO 1 3HAXOAMUTHCS Yy CYCIICH31i, Ha 3MIHY 1HTEHCHUBHOCTI
(dbayopecueHIlii, Mo peecTpyerbes. BusBuiaocs, mo micias «BIAMUBAHHS» KIITUH
¢i0pobnacTiB  Bi HE 3B’SA3aHOr0 3 KIITHHaMU OapBHUKA, I1HTEHCUBHICTH
(bayopeciieHIlli 3MeHIyeThess npubdau3Ho y 3 pasu. lle Bkazye Ha Te, 110 JOCUTH
BeJIMKA YacTHHA OapBHUKA 30CTAETHCS HE 3B’3aHOI0 3 KIIITHHAMM ITICIISI 1HKYOaIIii.

Hamu Oyno mpoBeneHO BuUMIiprOBaHHS cycmneH3id (idpobracTiB 3a yMOB
JOJIaBaHHSI PI3HUX KOHIEHTpaliid OapBHUKA. BusBuiocs, 1o 3a J0MOMOTOIO
cnekTpodIyopruMeTpa MOXKHA  PEECTPyBaTH  KOHIIGHTpalii  OapBHUKA, IO
BUKOPUCTOBYBAJIMCS y BHUINAAKYy BUMIpIB (IayopecleHllii OapBHUKA METOJI0M
MPOTOYHOI LIUTOMETPII.

JlonaTkoBo, HaMu OyJI0 BUBYEHO KIHETHUKY 3B’I3yBaHHs OapBHUKA 3 KIIITHHAMU
¢di6pobactie. BusBuiiocs, uo mis 3B’s3yBaHHS  Gayopodopa 3 KIITHHAMU

nocTaTHRO 10 XBUIHH.
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Takum uynMHOM, MOXHa 3pOOMTH OCHOBHMU BHCHOBOK, Imo Eva Green
3a0apBIIIOE JIMIIE MEPTBI KIITHHH, IO CBIAYUTH MPO HOTO HEMPOHUKHICTH Yepes
IIJTICHY KJIITHHHY MeMOpaHy Ta Ja€ 3MOT'y 3aCTOCOBYBaTH HOTO JJii BU3HAYEHHS
cTaHy KimiThH. JlomaTkoBl BUCHOBKM: MiHIMalbHA KIIBKICTh KIITHH [JIS JTaHOTO
nociipkeHHs ckianae 100000 B mur; HEOOX1THO TMPOBOJUTH MPONEAYPY BIIMUBAHHS
KJIITHH, 1110 3a0e31euye eniMiHali OapBHUKA 3 PO3YHHY.

Poboma suxonana 3a niompumxu epanmy Hayionanonozo ¢ponoy oocniodncers

Yrpainu (npoexm Ne 2021.01/0414).

OTpI/IMaHHSI HaAHOYACTOK MUHKY 3€JICHUM CUHTE30M

Moryna B.1O., 'Terpyx A.O., ’[IIkoToBa JI.B., ‘Borommua I.M.

Ty, o o . o . . o
KuiBckuil HallioHaNbHUM YHIBEPCUTET TEXHOJIOTIN Ta IU3aliHY,
M. KuiB, Ykpaina
[acturyt Monekynsipuoi 6ionorii 1 reneruku HAH Vkpainu, Kuis, Ykpaina

i_woloschina@yahoo.com

HanoTtexHomorii npeacTaBiIsitoTh COO0I0 MEPCHEKTUBHUN HANPSIMOK HAayKOBHUX
TOCIIKEHb, 3JaTHUI NIEPEBEPHYTH YSBJICHHS PO HAYKY, TEXHIKY Ta 013Hec. OJIHIE0
3 KJIIOUOBHMX Tally3eid HAHOTEXHOJOTIH € BUKOPHCTAHHS HAHOYACTOK, SIKI MOXYTb
OyTH TPUBUMIPHUMH CTPYKTypaMH PO3MIPOM BiJl OJHOTO J10 cTa HaHomeTpiB. Lli
TEXHOJIOT1i BIAKPUBAIOTh HOBI TOPU30HTU Yy OIOMEAMIIMHI Ta arpornpOMHCIIOBOCTI,
J03BOJISIFOYM  CTBOPIOBATM  HOB1, BJOCKOHAJIEHI TMPOIYKTH 3 TMOKpALICHUMHU
XapaKTepUCTUKaMH. 3eJIEHUN CHHTE3, 110 BUKOPUCTOBYE MPUPOJIHI PECYPCH, TaKi SIK
POCIMHU Ta MIKPOOPTAHI3MH, CTa€ HAMOUIBII OE3MEYHUM 1 EKOJIOTIYHO UYHUCTUM
METOJIOM JUIsi BHUpPOOHUITBA HAaHOYACTOK. HaHOYacTkM OKCHAY LHMHKY, SKI
BUPOOJISIOTHCS HUIIXOM 3€JIEHOTO CUHTE3Y, BUSBIISAIOTHCS KOPUCHUMU B O10MEIUIIMHI
Ta O10TEXHOJIOT11 3aBISIKA 1XHIA BUCOKINA aHTUMIKPOOHIM aKTUBHOCTI, 3aTHOCTI JI0
doTonerpanarii Ta agcopOririi i0HIB MeTaniB. CHHTE3 HAHOYACTUHOK OKCHY IIMHKY 3
BUKOPUCTaHHAM Takux Mikpoopran3mi, sk Nocardia farcinica, Streptomyces
viridogens, Rhodococcus spp Streptomyces hygroscopicus i Thermoactinomycete

Spp., MaB 3Ha4yHl pe3yJbTaTU. MU JOCIIHKYEMO OTPUMAHHS HAaHOYACTOK IIMHKY 3a
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nonomoroto L. acidophilus ta com ZnSO,. VY mpomeci mocmimKeHHS
BUKOPHCTOBYBAJIM KYJIBTypaJIbHY piMHY Ta ii cymepHartanT. HeoOXimHO 3a3HAYUTH,
0 Ha YTBOPCHHsS HAHOYACTOK IMHKY BIUMBae pH cepemoBuima Ta Temmeparypa
O10reHHOTO CHHTE3Yy, TOMY IO 3aJ€KHO B LUX MapaMmeTpiB (iKCyBaau 3HAYCHHS
HAHOYACTOK y Jay’Ke IIMPOKOoMYy aiana3oHi Bij 3 HM A0 250 M 1 Butme. Ognak ZNNPS
L. acidophilus YKM B-2691 po3mipom 37-51 HM (ikCyBaiu y JTy)KHOMY CEPEIOBHIII
1 TemmeparypHomy miana3zoni 30-60°C. Otxe, AOCTIDKEHHS TOKa3aid, IO
€KOJIOTIYHO YMCTUH METO]] BUPOOHUIITBA HAHOYACTOK ITMHKY MOMJIMBHIA TaKOX 1 3a

JOTIOMOTOI0 MOJIOYHOKHUCIIMX OakTepiit L. acidophilus YKM B-2691.

IlepcnekTHBY BUKOPUCTAHHSA 0iOPO3KIAJHUX MaTepiaJiiB
SIK aJIbTEPHATUBH IJIACTUKY

Ipuxoasko II.C., Kamoxnasa O.C., Xoxsenkora H.B.

Kadenpa 6iorexnonorii HarionanbHOTO (papManeBTHIHOTO YHIBEPCHUTETY,
M. XapkiB, YKpaiHa

polinaprihodko30@gmail.com

BaxnuBo0 TPUYMHOIO BHHUKHEHHSI E€KOJIOTIYHOI KpU3M € HaKOMMYEHHS
TBEpJAUX BIAXOAIB, Cepell IKMX 3HAYHY YaCTKy CKJIAJal0Thb BHUKOPHUCTaHI MOJIMEpHI
BUpOOM, Taki AK Tapa, MaKyBajbHI MaTepiayiv Ta mpeaMerd moOyrty. CHHTETHUHI
MOJIIMEPH  PO3KIAAAIOTHCS Y TPUPOJHUX YMOBAaX MAyXKe TIOBUIBHO, IO 3HAYHO
MIEPEBUIIYE TEPMIHM iX CHOXXHMBaHHS. Uepe3 MOKIUBICTh 3amoOIrTH HAKONMWYEHHIO
HEPO3KJIAJaHUX CIIOIYK Y MIPUPOJII aKTyaJIbHOIO CTAa€ BUKOPHUCTAHHS 010pO3KIIaTHUX
Marepiaiis.

biopo3knagni maTepiaiid pO3KIAAAIOTHCS 3aBASIKM il JKUBHX OPTraHI3MIiB,
30KpeMa TpuliB Ta 1HMMX MikpoopraHi3miB. Lli Marepiaan He HAKOMUYYIOThCS Y
IpyHTI abo B OyAb-SKOMY CEpEIOBHINI, Ta HE 3a0pyAHIOIOTh HABKOJIMUIIHE
CEpEIOBHUILIE.

Metoro  pocmimxkeHHss Oyino OOIpYHTYBaHHsS IepeBar BUKOPUCTaHHS
010pO3KJIaHUX MaTepialiiB SIK aJbTEPHATHBU IUIACTUKY, MOIIYKY 1HHOBAI[IHUX

pillIeHb, K1 € OE3MEYHUMU IS TOBKULIS 1 CYCIIJIBCTBA.
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Posrnsuemo (QakTtopu, SKi BKa3ylOThb Ha JIOIUIbHICTh BUKOPHCTAHHS
010pO3KJIaIHUX MaTepiaiB:

1. CkynueHHsl TpaAUIIMHUX, HEPO3KIAJHUX MaTepialiB Ha 3BAIMIIAX BeEJe
710 3a0pyaHEHHS TPYHTY Ta BOJ. biopo3kimamHi marepiaid poO3KJIamaroThCs
MIKpOOpPTaHi3MaMU Ha MPUPOJIHI KOMIOHEHTH, HE 3aB/Ial0UYU MIKOJAU TOBKIJLIIO.

2. TpamumiitHi Marepiasii, Takli SK TUIACTUK, BHUTOTOBISAIOTHCS 3
HEBITHOBIIIOBAaHUX PECypCiB, TakuX SK HadTa, MpoTe SK OI0pPO3KIaaHI MaTepiau
BUTOTOBJISIIOTHCS 3 BIIHOBIIIOBAaHUX PECYPCIB, TAKUX K OioMaca.

3. BUpoOHUIITBO TpaaullIfHUX MaTepiaaiB BeJe 0 BUKU/IB TAPHUKOBUX T'a3iB,
1[0 COPHSIOTH 3MIHI KJIIMaTy, B TOM 4ac sSIK O10pO3KJIa/IHI MaTepiaid MalOTh MEHIIHMA
BYTJICLIEBUI CIIIJI, 110 POOUTH 1X OLIBII €KOJIOTTYHUMH.

4. BukopucranHs Ol10pO3KJIaJIHUX MaTepilaiaiB MOXKE JOMOMOITH 3MEHIIUTH
BUTpPATU Ha YTUJII3AIlI0 BiIXOJMiB. BOHM MOXYTh CTHUMYJIOBAaTH PO3BUTOK HOBHUX
rajiy3eil MpOMHCIIOBOCTI Ta CTBOPEHHS HOBUX POOOUYHUX MICIIb.

BukopuctanHs 0610p03KJIaJHUX MaTepialiB CTa€ BCEe OUTbII MOMYJIIPHUM CEpeN
1HO3eMHUX KommaHii (Tadu.1). e moB’si3aHO HE TUIBKU 3 €KOJOTIYHOIO CBIOMICTIO
CTIIO’KMBAYiB, a TAKOXK 3 3aKOHOJJaBCTBOM, EKOHOMIYHOIO BUTOJIOI0 Ta MIPArHEHHSIM JI0
30epeKCHHS JOBKIJLIIA.

He nmuBnsurch Ha HU3KY HEJOJIKIB, 30KpeMa HEOOXITHICTh PO3BUTKY
creniagbHoi 1H(PPAaCTPYKTYypu Ta BUTPATH HA BIPOBAKEHHS HOBUX TEXHOJIOTIUYHUX
pillieHb, BHUPOOHUIITBO OIOPO3KIATHUX MaTepiaiB B YKpaiHl Mae 3HAYHHM
nmoteHmiag. Taki TmepeBarm SK €KOJOTIYHICTh, 30€pEeXEHHS PecypciB Ta
CTUMYJIIOBAaHHS €KOHOMIKH, pOOJIATH Ol0pO3KJIa[HI MaTeplagud MepCIeKTUBHOIO
ATHTEPHATUBOIO TPATUIIAHUM IUIACTUKAM 1 TMIABUIINYE TMOMUT HAa BUKOPHUCTAHHS
TaKMX MaTepiajiiB cepell BITYM3HIHUX BUPOOHUKIB.

[lpuknagamu yKpaiHCHKMX KOMIIaHIM, SIKI BHUTOTOBJISIIOTH TAKyBaHHS Ta
pI3HOMaHITHI BUPOOW (TIOCYZ, JIOCTPH, I1HII TPEAMETH IHTEp €py) Ha OCHOBI
Oiopo3kiaanuux marepiams €: Sem Ecopack (M. Cam6ip, JIbBiBCbKa 00acTh), Recava

(m. JIeBiB), S.Lab - Sustainable Laboratory (M. KuiB)
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Tabmuus 1. [puknaau 610po3KIaIHUX MaTepialliB 3aKOPIOHHUX BUPOOHUKIB

Kommnanis

Kpaina

Marepian

Mikpoopranizmu

Tama
CHUPOBHHA

TexHomoris

Danimer
Scientific

CIIA

Nodax PHA
(momirizpo-
KCHAJIKAHOAT)

Pseudomonas
putida

Kykypynzsuunii
KpoXMaJib

bakrepii
(hEepMEHTYIOTh
LyKop,
MIEPETBOPIOIOYH
moro Ha PHA.
PHA MOTIM
EKCTParyroTh 3
OakTepiii i
nepepoOIIsIIOTh
HAa TUIACTUK

Mitsubishi
Chemical

Slonis

Green PLA
(TTomiyaKTH)

Lactobacillus

Lyxop

baxrepii
(hEpPMEHTYIOTh
yKop,
MIEPETBOPIOIOYH
Horo Ha
MOJIOYHY
KHCTIOTY,
MOTIM
MOJIIMEPHU3YIOTh
B PLA

AKY

Bio-On

Iranis

PHA
(mouirigpo-
KCHAJIKaHO-
aTH)

Pseudomonas
oleovorans

PocimaHI omil

baxkrepii
(hEpPMEHTYIOTh
POCIIMHHI  OJIii,
MIEPETBOPIOIOYH
ix na PHA. PHA
MTOTIM
eKCTparyrTh 3
OaxTepiii i
MEPETBOPIOIOTH
HAa TUTACTUK

Avantium

Hinepn
aHIu

PEF

(momieruneH
¢bypanoar)

Saccharomyces
cerevisiae

Lyxop

depMeHTaItis
LYKpy A1
OTPUMAaHHS
bypdypona,
SIKAH MOTIM
BUKOPUCTOBYETH
Csi NIl CUHTE3y
PEF

Sulapac

DinnsgH
s

Sulapac
(6ioposkitagH
15471
KOMITO3UTHH
i MaTepian)

Aspergillus
oryzae,
Trichoderma
reesei,
Pseudomonas sp.

HepeBHa
LEJTI0JI03a,
MiHEepabH1
N00aBKU

HepeBna
1eJTI0J1032
3MIIIyeTbC 3
MiHEpaTbHUMHU
no0aBKaMu i
dbopmyeTbes B
P13H1 IPOJYKTH.
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SIK BUCHOBOK MOKE€MO CKa3aTH, 1110 BUKOPUCTaHHS O10pO3KJIaJHUX MaTepialiB
€ JOIUIBHUM 3 TOYKH 30py €KOJIOTii, EKOHOMIKMA Ta eTukd. lle Moke momomMortu
3MEHIIUTH 3a0pyAHEHHS JOBKULIA, 30€perTd MNpHUPOJHI PECypcH Ta BiJMOBIIATH
moTpedaM EeKOJIOTIYHO CBioMuX crokuBadiB. [losBa HOBuUX O610pO3KIaTHUX
MarepiajiiB B YKpaiHi Ta BUPOOHHUIITBO Ha IXHIA OCHOBI PI3HOMaHITHMX BHUPOOIB

MOJKC CTATHU 3HAYHUM KPOKOM Ha NUJLAXY O0 36€p€)K€HH5{ IIOBKiJ'IJ'DI.

BioTexHoJ10Tisl Yy POCTMHHMITBI

IIpoxHoschka /I. A.
JepxaBHuit 610TEXHONOTTUHUN YHIBEpCUTET, M. XapKiB, YKpaina

221102pd@gmail.com

biotexHomnoriss — 11e mepeoBa TEXHOJIOTIsA, sKa po3podiise abo Momaudikye
OPOAYKT JUJIsl TIEBHOI NMPUKIAJAHOI METH 3 BUKOPUCTAHHSIM JKMBHMX OpraHi3MiB Ta
pEUYOBHH 3 HUX. BOHA Hajgae HU3KY METOJIB, SIKI BYEHI BUKOPUCTOBYIOThH IS
PO3MI3HAHHSA Ta KOHTPOJIO TeHETUYHOI CTPYKTypu BuAiIB. CydacHa Oi0TE€XHOJIOTIS
Oyla HayKOBO OYEBHUJIHUM pE3yJIbTaTOM BpPaXKalOUMX JOCATHEHb MOJIEKYJISPHOI
010TEXHOJIOT11, K1 MOCIIYBAIH 3a BIAKPUTTIM CHUCTEMH PECTPHKIII Ta MOAUDIKaIii
oakrepianbHoi JIHK. Hacmigkum 6ioTexHOJ0TIi BKIIOYAIOTh B ceOe pO3BEIACHHS
POCJIMH JUIsl MIABUIIEHHS Ta cTadiii3alii BpoKailHOCTI HUISIXOM MOKPAIIeHHs IXHbOI
3MaTHOCTI TPOTUCTOATH PI3HUM IIKIJHUKAM, KOMaxaM Ta IHIIUM MOXJIUBUM
3arpo3am, OOpOTHUCS 3 PI3SHUMH YMOBaMH, TAKMMHU SIK MIOCyXa Ta OOPOTHUCS 3 PI3HUMHU
XBOpoOamu, sIKi MOXXYTh aTaKyBaTH, XOJIOJOM 1 KHCIOTHICTIO IPYHTy. IcHye Tpu
OCHOBHI HaIlpSIMKH: T€HETUYHE BJIOCKOHAJICHHS, T€HHA 1HXKCHEpis Ta TPaHC TeHHI
KyJIbTYpH.

MeTor0 TEeHETUYHOrO BJOCKOHAJIEHHS € TMOKpAlIeHHS ICHYIOUHMX POCIHH
[IUISIXOM CEJIGKTHBHOTO CXpeIlyBaHHA abo reHernyHoi Mmoaudikamii. Ile mocsrae
OaXaHMX SKOCTEH, TAKUX SK IMYHITET 1O XBOpPOO, MiJBUILEHHS BpPOXKaHOCTI,
3HIDKEHHSI TOTped Yy MOXUBHUX PEYOBUHAX 1 3ATHICTh MPOTUCTOSITH BUCOKUM

TEeMIIepaTypam 1 HecTaul BOJIH.
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['eHHa iHXXEHepis — L€ TNpOoIleaypa, siIka BUKOPUCTOBYETHCS [JIsl BBEICHHS
TEeHETUYHOTO MaTrepialy pI3HHX BH[IB y POCIMHHU, TaKUM YHHOM TOJETIIYIOYU
nepeaavy 0a)kaHUX SKOCTEH MK PI3HHUMU )KUBUMH OpraHi3MaMH.

Tpacrensi KynbTypu — 11€ Ti KyJIbTypH, 5Kl Oyiu ab0 reHeTHYHO 3MiHEH1, 1100
IPOJICMOHCTPYBATH CTIMKICTh JO TepOIlMIIB YM KOMax-IIKIJHUKIB, abo0 st
CTBOPEHHS BJIACHUX IEPIOJIMYHUX TECTUIIMIIB. 3aBIsKU 11 MeTooi0rii Gepmepu
MOXYTh OOpOTHCSA 3 KOMaxXaMH-IIKITHUKaMH, BUKOPHUCTOBYIOYM OJUH XIMIYHHMA
areHT 1, TAKMM YUHOM, 3MEHILIUTH BUTPATH HAa BUPOOHUIITBI.

IlepeBaru BUKOpUCTaHHS O10TEXHOJIOTIT B POCTUHHUIITBI:

1. moxpalleHHs XapaKTepUCTUK POCIUH (O10TEXHOJIOTISI MOXKE MepeaaBaTh
TCHEeTUYHI O3HAKH BiJ OJHIET POCIMHHU IO 1HIIOI, IO MPU3BOJIUTH JO
CTBOPEHHSI POCIMHU 3 OUIbII CHOPUSTIMBUMU Ta  BUTIIHUMH
XapaKTEePUCTUKAMHU );

2. BUKOPHUCTAHHS TMPHUPOJHOTO PIZHOMAHITTA (3aBIASKH  MOXKIJIMBOCTI
BJIOCKOHAIIOBATH OyJb-KI BUAM POCIHH, Ol1OJIOTISI POCIHH CIpUSE
30UTBIIIEHHIO IPUPOTHOTO PI3HOMAHITTS);

3. KOpPHCTh [UIsl HAaBKOJMIIHBOTO cepeaoBuIa (0i0TEeXHOJOTI POCIUH
JIOCSTIIa BEJIMKUX YCIIXIB Y PO3BUTKY Ta 30€pEeKEHHS €KOJOT1YHOTO
CepeNOBHINA 3aBISKH CBOIM 3JaTHOCTI 3MEHIIYBAaTH 3aJIe’KHICTh BIJI
BUKOITHOTO MajIMBa Ta NOTpedy B 0OPOOITKY IPYHTY);

4. crpuse HAYKOBUM JOCIIIKEHHSIM;

5. MOKpauieHHs CTIMKOCTI 0 XBOPOO (F€HEeTHYHI MaHIMyJsIi 3 pOCIMHAMU
3MIMCHIOIOTBCST 3 OararbMa IIUISIMHU, aJle OJHAa 3 HaWBaKJIMBIIIHNX -
3aXUCT, KOJMW iX IMYHITET A0 XBOpPOO 1 IIKIJHHWKIB 3MIIHIOETHCS,
JOCSITAETHCS OCTIHHE 1 TPUOYTKOBE BUPOOHUIITBO).

3a3Buyail 610TEXHOJIOTIi B POCIMHHHUITBI 3aCTOCOBYIOTH JJIsi BUTOTOBJICHHS
TFeHETUYHO MOIU(DIKOBAHUX KYJIbTYp, MOKPAILEHHS SIKOCT1 HACIHHS, 110 B CBOIO YEPTy
Ma€ HU3KYy IepeBar: MOJIMIIESHHs IMOCIBIB, 30UIbIICHHS 1K1 JJIsl HACEJICHHS CBITY,

KpaIIMx BpOXKaiB Ta IMiIBUILIICHHS XapuOBOi LIIHHOCTI.
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bioTexHonoris cnpaB/i mpuHEcaa CBITOBI 0araTo KOPHCTI, ajle TaKOX BOHA Ma€e
PS/1 IEBHUX HEAOJIKIB: MOYKE MaTH HETaTUBHUI BIIMB HA HABKOJIMIITHE CEPEOBHIIIE,
MOK€ BIUTMHYTH Ha 370pOB’Sl JIIOJCH, MOXKE CTBOPIOBAaTH HOBI IITaMH XBOPOO,
Hee(DEKTUBHICTh TPAHC TEHHOI CTIMKOCTI 10 IIKITHUKIB IMCIS KITBKOX POKIB
BUKOPHUCTAHHS TIEBHOTO COPTY Ta 3MEHIIIEHHS! COPTOBOTO PI3HOMAHITTS KYJBTYP.

BiOoTEeXHOMOTisI POCIMH € BAXKJIMBOKO Tally33l0, SIKa MOXKE CIPHUSATH PO3pOOIT
CTIMKUX T100abHUX MPOoOJIeM, TAaKUX SK MPOJOBOJIbYA Oe3Meka Ta 3MiHa KiiMarty. Le
chepa aKTMBHUX JOCTIKEHb 1 PO3pOOOK, sIka BIJIKPUBAE 0Oarato 3axOILUTIOHYHX

MOXJIMBOCTEH 711 MailOyTHBOTO.

E¢exTuBHicCTh peresepauii JJb0Hy OCIiBHOI0 B 3aJI1€5KHOCTI Bi/l TUILY eKCILIAHTY
Ta TOPMOHAJIBHOIO CKJIAAY Cepel0BHIIA

'Pe3nix LI, sz.mco O.B., “Ibomnna JLT.

! @akynbrer xiMiuHmX Ta GiodapManEBTHIHAX TeXHOMOTIH KHiBCHKOTO HAIIOHAIBHOTO
YHIBEpCUTETY TEXHOJIOr1H Ta qu3aiiny, M. KuiB Ykpaina
2 Bizutist reHeTHaHOi 1HXkeHepli [HCTUTYTY KIITHHHOI 610J10T1T Ta TeHETUYHOI 1HXKEHepil
HAH Vxkpainu, M. KuiB, Ykpaina

llioshyna@gmail.com

JIbOH TOCIBHHMH — OJHOpIYHA pOCIMHA ciMmelicTBa Linaceae, ekOHOMIYHO
BaXKJIMBA CUTHCHKOTOCTIOIAPChKA KYJIBTYpa, IKa Ma€ IMMUPOKUNA CTIEKTP BUKOPUCTAHHSL.
3 HaCiHHS JTbOHY OTPUMYIOTh OJIIIO JJIsl Xap4oBOi, (papMalieBTHUHOI Ta JakohapOooBoi
MPOMHCIIOBOCTI. TakoX JIbOH BHPONIYIOTh Ha TMPSAUBO 1 SK KOMIIOHEHT JIs
BupoOHuITBa TmactMacu. (Bjelkova et al., 2011; Malik et al., 2014). 3naBHa HaciHHS
3aCTOCOBYBaJIM JUIsl JIIKYBaHHS IIUTYHKOBO-KHMIIIKOBHX 3aXBOPIOBaHb, TaKOX
MOBITOMJISIETHCSI TIPO TIPOTUPAKOBY aKTHBHICTH €(ipHOi oii Jp0HY (Song M. et al.,
2020). BukopucTtaHHs O10TEXHOJOTIYHUX METOJIIB J03BOJISE 3MIHHUTH BJIACTHBOCTI
POCIIMHU 3a JOTIOMOTOI0 TEHIB 1HTepecy. MeTonu TreHeTHYHOoi TpaHcdopMartii
nepeadavaroTh  00pe  BIANpaInbOBaHy METOAWKY e(EeKTUBHOI  pereHepartii

TpaHc(OpMOBaHUX poOCIUH. TOMy OCHOBHOIO METOK HAIIOr0 JOCIIIPKEHHs OyJo
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Mig0ip ONTUMAIBLHOTO TOPMOHAIIBHOTO CKIIATy CEPeOBUINA Ta TUITY €KCIUIAHTY IS
perenepaiiii 1Box copTiB JboHY «Opdeit» ta «I onndepr».

JlocnimpkeHHsT MPOBOJAWIM HAa TPhOX BaplaHTaX Cepe/ioBHINA, ABa 3 skux - 1,0
mr/n 6enszinaminonypuny+0,02 mr/n wmadrumourooi kucnotu (MCI) ta 1,0 mr/n
timiazypony (MCII) - Bxke ommcaHo B JiTepaTypi SK HaWOUIbII YCHINIHI JUIs
perenepaiiii psiay coptiB. Tpete cpenoBunie 3 1 mr/n 3earuny (MCIII) 6yno oOpano
Yyepes3 BIICYTHICTH iH(pOpMallii Mpo BIUIMB I[OTO TOPMOHY Ha pereHepario JbOHY.

Excrmantu 000X copTiB mo-pi3HOMY iHIIIFOBaJiM MOp(OTeHHY BiamoBias. Ha
TIMOKOTUJIBHUX €KCIIaHTIaX 000X COPTIB 4acToTa pereHepaiiii gopisHioBanga 100%.
EdexkTuBHICTh MaroHOyTBOPEHHS Ha BCIX BaplaHTax CepeloBUII Oyjia JOCTAaTHBO
BHUCOKa. AJjie HaWOUIHIIUNA BIJCOTOK MOP(GOTEHHUX YTBOPEHBb CIIOCTEpIraBcsl Ha

CEpEeIOBUILI 3 JOJIaBaHHSAM 3€aTUHY Ha eKcIuianTax copty Opdeit (tad. 1).

Tabmuns 1 Perenepartist JIbOHY TBOX COPTIB Ha CEPEIOBUIINAX PI3HOIO TOPMOHAIBHOTO CKIIATY

MCI MCII MCIII
KinpkicTh Josxuna, | KigbKicTh Hosxuna, | KiapkicTb JloBxxuHa,
MaroHiB/eKC | cM MaroHiB/eKcn | cM MaroHiB/€KC | cM
IUIAHT, IIT JIAHT, [T IUIAHT, IIT
Opdeit 8,9£1,5 0,23+0,08 | 12,3+1,4 3,02+0,03 | 11,2+4,8 0,43+0,08
TlonnGepr | 9,6+1,1 0,32+0,04 | 10,1+2,1 2,54+0,01 | 7,2+6,3 0,89+0,06

Ipumimku: n=5; P =95 %; (M+m) — noBipuuil iHTEpBaI
Kinbkicte maroniB Oyia mOpiBHIOBAaHOIO B 000X cOpTax Ta Ha yCiX BaplaHTax,
ajie JOBXXKHMHA 1 IBUAKICTh 3pOCTaHHS MArOHIB MaJld CYTT€BI BiIMiIHHOCTI. HaiinoBuii

MaroHu, 3 YTBOPEHHIM 4-5 NHUCTKIB, (DIKCYyBaNIMCh HA CEPEAOBUILI 3 3eaTUHOM (puc.1).

1. a f16 c 2. a 0 c
Y

sy 2 § ¥ u

Puc.1. TlaronoyrBopenns aboHy 1 - copty Opdeii; 2 - copty 'onnbepr Ha cepenoBuimax: a-

1,0 mr/m BAIT +0,02 mr/n HOK; 6 — 1,0 mr/n 3eatuna; B-1,0 mr/n T/I3;

Y TBOpEH1 MaroHy akTUBHO PO3BUBAIUCS 1 OYJIM IHTEHCUBHO 3€JIEHOTO KOJIbOPY.

[Tepenecenns maroHiB Ha cepenosuie 3 gogaBanasm 0,1 mr/nm HOK inimiroBasno pict
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KOpEHiB. Y NesKWX POCIMH B ymMOBax IN VItro yrBoproBaimcsi KBiTKOHOCH. Ha
JaHHUI Yac MU CIIOCTEPIraeMo 3a MOsSBOIO HACIHHS.

B pesynprari nmpoBeneHOi poOOTH HaAMU  BCTAHOBJIIEHO OCOOJHMBOCTI
MOp(}OTreHHOT BIJMOBIAI KOKHOTO COPTY 1 MOKa3aHO, IO HAWOLIBII ONTHMAaIbHUM
U1l eheKTUBHOI pereHepartii € iHKyOaIlis TiIOKOTUJIbHUX €KCIUIAHTIB JbOHY COPTY

Opdeit Ha cepenouii MC 3 nogaBanHsaM 1 Mr/i 3eaTuHy.

Bukopucrannsa kipmBaccepa y 0i0TexH0J10Tii BUPOOHUIITBA
IJIOAOBO-AATTHOT0 MII{THOTO BHHA

Porizna 10.0., Bapankina O.0O.
Kadenpa 6iorexHosorii, 6io¢i3uku Ta anamiTHYHO1 XiMii HamioHambHOTO TEXHIYHOTO YHIBEPCUTETY
«XapKiBCHKUH MONITEXHIYHUN THCTUTYT», M. XapKiB, YKpaiHa

iulia.rogizna@gmail.com

BunopoOHa rany3p VYkpaiHu Mae TIHOOKI ICTOPUYHI KOpPEHI Ta 3HAYHMIMA
MOTEHITan s po3BUTKY. BoHa Bkitouae B cebe MIANPUEMCTBA MEPBUHHOTO Ta
BTOPUHHOT'O BUHOPOOCTBA.

BupoOHUIITBO TIIOMOBO-ATIIHMX BHH B YKpaiHl TakKOX Ma€ BEIUKHI
noTeHIian. L[l BUHa BUTOTOBISIOTHCS 3 PI3HUX BUAIB (PPYKTIB Ta AT, BKIIOYAIOYH
JOXWHY, JKHUMOJIOCTb, CMOPOJMHY, MAaJHWHY, arpyc, BHILIHIO, CIUBY, 501yKa,
MOJIYHUIIO Ta 1HOI. BuHOpoOHa ramy3p VYKpaiHM TPOJOBKYE PO3BUBATUCH,
aJanTylOUnCh 10 CY4aCHUX TEXHOJIOTIM Ta BUMOT puHKY. CaMe TOMy BUPOOHMIITBO
BHHA CIHMPTOBAHOIO KIPIIBACCEPOM MOKE€ OYTH MEPCIEKTUBHUM HAIMpPSIMKOM B
BUHOPOOHI# ramysi [I'. ['aum, 2021].

Kipmaccep, BuniHeBuid Opennl, mo noxoauTs 3 IlBeinapii Ta Himeuuunu,
J0Ja€ BHHY OCOOJMBHUI apomar Ta IMHOMHY cMaky. BHUroToBieHHs mi10/10BO-
ST1IHOTO MIIIHOTO BHHA 3 BUKOPUCTAHHSIM KipIIBaccepa — II€ YHIKJIbHUHN Mpoliec,
[0 TO€JHY€E Tpaaulli BUHOpPOOCTBAa Ta i1HHOBaIiMHI OiloTexHosorii. Lleit mpouec
BKIIOYae B ceOe BHOIp SKICHUX IUIOMIB Ta STij, iX OOpoOKy, depmeHTallio,

ciupTyBaHHs Ta BUTpUMKY BuHa [A. Kym, 2009]. Koxen 3 1ux eTamiB BUMarae
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OCOONMBOTO TIAXOAYy Ta JOCBiAYy, MO0 MOCATTH ONTHUMAIBHOTO OallaHCy MIXK
COJIOAKICTIO, KUCJIOTHICTIO Ta MIIIHICTIO BUHA.

CnupTyBaHHS IUIOJOBO-STIAHOTO MIITHOTO BHMHA KIPIIBACCEPOM MOXKE OyTH
aKTyaJlbHUM 3 PI3HUX MPUYUH. BUKOpHCTaHHA DPI3HUX BHUIIB (PPYKTIB Ta sria, B
MOEHAHHI 3 KipIIBaccepoM, T03BOJIIE BHPOOHHWKAM PO3IIUPUTH CBi aCOPTHUMEHT
npoaykiii. CnupTyBaHHS MOKE JIOMOMOTTH MOKPAIIMTH SIKICTh BHHA, apOMaT, CMakK
Ta cTalinbHICTh. CHHUPTYBaHHS [03BOJIIE BUPOOHUKAM KOHTPOJIOBATH KIHIIEBY
MIIHICTh BHHA, 10 MOXKE OyTH BaXKJIMBHUM JJI BIAMOBITHOCTI BUMOTaM PHUHKY Ta
criokuBaviB. [lopiBHsUIbHA XapaKTepUCTHKA CHOUPTY 1 KipiiBaccepy HaBeICHa B

tabmuui 1 [I1. Yaiika, 2019].

Tabmuus 1 — [MopiBHAHHS XapaKTEPUCTHK KipIIBaccepy i CIUPTY €THIOBOTO

PEeKTH(IKOBAHOTO
[Toka3Huk KipmBaccep Crnupt eTusoBuii pekTu(hiKOBaHUN
Bwmict mykpy <15r/n <Ir/n
Bwmict etuioBoro cimpty Binx 37% no 50% 96,2%
BwmicT apoMaTHUHUX peuOBUH <15r/n 0,7r/n
3amax [Ipuemunii, ppykroBuit Pi3kuii, cnuproBuii

B HOBOBBeneHHi, B SIKOCTI $KOTO 3alpOMOHOBAHO CIWPTYBaHHS BHHA
KIpIIBACCEPOM, BaXJIMBO PO3POOUTH TEXHOJOTIYHI MPOLECH BHUKOPUCTAHHSA
KipiBaccepy. BaxkimBo BpaxyBaTH 3Ha4HY KUJIbKICTh acriekTiB. B meprny depry 1e
CTOCYEThCS BUOOPY KipIIBaccepy, HMOro SKIiCTh Ma€ MPSIMUN BIUIUB Ha SKICTh
KIHIIEBOTO BHWHA, TOMYy Tpeba oOupath BHCOKOsIKICHHMU KipmiBaccep. Ilo-mpyre,
BHU3HAUEHHS ONTHUMAJIBHOTO JO3yBaHHsS KipIIBaccepa € BaXKIMBUM AacleKTOM
TEXHOJIOT1i. 3aHaATO BEJMKA KUIbKICTh KipIIBaccepa MOXE IepeBa)¥kaTH CMakK
GpyKTIiB, TOAI K 3aHAATO Maja KUIBKICTh MOXE He natu OaxaHoro edexty. Ilo-
TpeTe, BapTO BPaXxOBYBaTH CYMICHICTh KipIlIBaccepy 3 1HIIUMHU IHTPEII€HTAMU BUHA.
OckUIbKM BIH Ma€ BHUPaXEHU BUIIHEBMH CMak, MOTpPiOHO MaTh HA yBa3l L€ MpPH
IUTaHyBaHH1 penentypu. Takok yBary ciii NPUAUIMTH CTaOUIBHOCTI BHMHA, WIO
BUPOOIISIETHCSA. BUKOpUCTaHHS KipIIBaccepy MOKe BIUIMHYTH Ha CTaOUIBHICTH BHHA,

0Cc00JIMBO HA XIMIYHY 1 010J10T1UHY.
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BaxxnuBuM acmekToM € BapTICTh KIHIEBOro mnpoaykrty. KipmBaccep, sk
MpaBUJIO, JOPOKYMN 3a 3BUYAWHUN CIUPT, OCKUIBKHM BBAXKAETHCS BUCOKOSIKICHUM
IPOJIYKTOM, SIKUW BUPOOJSETHCS 3 IEBHOTO COPTY BUIIIHI, TOMY MOI0 BUKOPUCTAHHS
MO>Ke 301IBIIIUTH BapTiCTh BUPOOHUIITBA BUHA. Lle BUMarae netaibHOTO 1 peTeIbHOTO
aHaji3y BUTpaT BUPOOHUIITBA.

[Ipote BBeAeHHS AaHOI TEXHOJIOTII € MEPCIEKTUBHUM, OCKIIBKH YHIKAJIbHHM
XapaKTep CMaKy BHWHA, BUCOKA SKICTh IHTPEHIEHTIB, 1HHOBAIIWHICTH TEXHOJIOTII,

MOXKYTh IPUBEPHYTHU yBary CIOXUBa4iB, 3HAYHO MiABUIIUBIIN ITOMUT HA TIPOTYKIIIIO.

Jlerpagauist aTOpBaACTATHHY B YMOBAX MIi’KKOMIIOHEHTHOI CYMICHOCTI

Poik O.M., I'onoawk O.I1.
KuiBchkuii HallioHaIbHUM YHIBEPCUTET TEXHOJIOTIH Ta Au3aiiny, M. Kuis, Ykpaina

roik.om@knutd.edu.ua

CepueBo-cynuuHi  3axBoptoBaHHs (CC3) €  OCHOBHOIO  MPUYHHOIO
3aXBOPIOBAHOCTI Ta CMEPTHOCTI B YCbOMY CBITI, & CTATUHU 3aJUIIAIOTHCA 0a30BUMH
JIKApChbKUMU 3aco0amMu TIMOJIIMIAEMIYHOT Tepamii JJii MEePBUHHOI Ta BTOPHHHOI
MpOQUIAKTUKH aTEPOCKICPOTUIHUX CEPIIEBO-CYIMHHUX 3axBoproBanb (ACC3) [1, 2].

ATopBacTaTUH — 1€ AaHTWIINEMIK, [0 HAJICXKHUTh 10 KJIacy CTaTHUHIB,
pedepenTHuM npemnapaToM sikoro € Lipitor ® xomnanii Pfizer. Bin 3HMXye piBeHb
XOJIECTEPUHY Ta JIMOMPOTEIHIB Y TUIa3M1 KpOBI UISIXOM 1HT10yBaHHs y nedinii ['MI -
KoA-peaykras3u 1 CHHTE3Y XOJECTEPHUHY, Ta 3HUKYE PU3HK 1IIIEMIYHOI XBOPOOH ceplis
(IXC) [3]. Ho aropBacTtaTuHy MNPUKYTHH BEIUKHA IHTEpEC Cepell BUPOOHUKIB
(bapMaleBTUYHOT TPOMHUCIIOBOCTI, sIKI BUpOOJISIIOTh TeHepuuHi JI3, came uepes ioro
BHCOKY I[IHOBY KaTETOPil0 Ta BEJIUKI 0OCATH CHOKUBAHHS y CBITi. KpiM TOTO, MaTeHT
Ha OpUTIHAIBHUI mpemnapaT 3akiHuuBcs HampukiHil 2010 poky, MO B CBOIO 4epry
JIa€ MOKJIMBICTh Ta JOUUIBHICTb Y CTBOPEHHI T€HEPUUHOTO JIIKAPCHKOTO 3aC00Y SIKU
Oyne eKBIBAJICTHUM MO O10JJOCTYMHOCTI 0 pePEpeHTHOro JIKapChKOTO 3acoly Ta
3MOJKE 3aJJOBIILHUTH CTIOKHMBY1 BJIACTUBOCTI BCIX BEPCTB HAceICHHS [4].

[Ipu po3poOui TBepaOi [O030BaHOI OJMHUII TE€HEPUYHOIO Ipernapary

NEPIIOYEProBO MOTPIOHO BCTAHOBUTU CTPYKTYpPY AaKTHUBHOTO (papMaleBTUYHOTO
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iarpeaienta A®I (kpuctamiyHa uum amop¢Ha) Ta BHU3HAUUTH CTaOUIBHICTE ADI
ATopBacTtaTuHy [5] AN 3HIDKEHHS PHU3UKY YTBOPEHHS MOOIYHUX peakiiii Ta
nponyktiB aerpagamii [6]. CraOuibHicTh A®I OINHIOETBCA 3a HACTYIHUMH
MMOKa3HUKAMH: TeMIIepaTypa, BOJIOTICTb, OKHCHEHHS, BILJIUB Y-
CBITJIa/(OTOCTAOUIBHICTh, Ta TIAPOTI3 MpuU pi3HUX 3HadueHHsx pH [5, 6, 7].
JlocmipkeHHsT Jerpajaaliii 1mokasye, 10 He BCl MPOAYKTH po3kiaagaHHs ADI, sxi
YTBOPWJIMCS B YMOBax MOHOJOCIIIKEHHS, MOXYTb CIIOCTEpiraTHCs B Ipemapari,
KOJKM HOro migAaroTh OQIlIMHUM yMOBaM JOCHIKEHHS crabiuibHOCTI [5]. Tomy,
JOIIIBHUM € TIPOBEACHHSA JOCHKEHHS cymicHocTi A®DI 3  gonmomiHUMHU
pedyoBuHamu ([IP) sixi BXOASATH A0 CKilaqy mpemnapary.

st 3abe3nedeHHsT HEOOXIIHMX TEXHOJOTIYHUX BIACTUBOCTEH 10 CKIaay
pedepeHTHOro JNiKapchkoro 3acol0y y ¢opmi TabieTok BXOAATh Taki rpynu (P sx
NE3IHTETPaHTH, pPO3MylIyBadui Ta JyOpukaHTH. B sKkocTi  jJe3iHTerpaHra
BUKOPUCTOBYIOTh HATpiI0 Kpockapmeno3dy. lIpore, BpaxoByrwouu ¢Hi3MKO-XIMIUHI
BJIACTUBOCTI HATPI0 KPOCKApMENIO3H, sKa CIpUsie€ Jerpajamnii aropBacTaTUHY,
BUPOOHHUKOM PEPEPEHTHOTO JIIKAPCHKOTO 3ac00y OyiI0 MPUUHATE PILIEHHS BBECTH JI0
CKJIaZy KOMMO3MIIi cTadlii3aTop Kaublito kapooHat. Kpim Toro, pedepeHT MICTUTH
HAIMOBHIOBAY JIAKTO3Y MOHOTIApAT, sfKa MOXE YTBOPIOBATH Oylb-iKi HebakaHi
KOMILJIEKCH, a00 BCTYNaTh B XIMIYHY pEaKIil0 3 aTopBactaTuHOM. Hampukian,
Bunansioun ion Ca®* (kambliiio) 3 KanbIil0 ATOPBACTATHHY, IEPEXOIUTh B JTAKTOHHY
dhopmy nuIsIXoM AecTtadimizarii; ado, albTepHATUBHO, €KCIIUITIEHTH, K1 CTBOPIOIOTH
KHUCJIE CepeloBUIe MPOBOKYIOTH jaerpanamito ADI [7]. Orxe, Taki «HECyMICHI
JOTIOMDKHI PEYOBWUHW», HE € TPHUIATHAMH JJI1 BUKOPHUCTAHHS B KOMITO3MII 3
aTOpBACTaTUHOM. TaKoX, BpaxOBYIOYM MPOBeACHMI aHami3 pedepentHoro JI3, mix
yac ¢apMaleBTUYHOI po3poOku reHepuuHoro JI3, OyB BpaxoBaHUil TOW (akT, 110
JIAKTO3a MOHOT1/IpaT MICTUTh y CBOEMY cKiaai 5-6% Bojau, sika € aKTHBHOIO, Ta i
yac ¢opMyBaHHs MaTpuili (IpecyBaHHs) Moke BrumBaTH Ha ADI, cripusitoun mosiBi

CYNPOBIJTHUX JOMIIIOK, TOMY BapTO 00paT MapKH 3 HU3bKKUM BMICTOM BOJAM (MEHILIE

1%).
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Ha miacraBi mpoBeaeHOTO OISy HAYKOBOI JIiTepaTypu PO3pOOJICHO
ONTHUMAJIBHAN CKJIaJ] Ta TEXHOJIOT1I0 BUPOOHHUIITBA TEHEPHUIHOTO JIIKAPCHKOTO 3aC00Y
y ¢opmi TabieTOK. 3alpornoOHOBAHO ONTUMAIbHY TEXHOJOTII0 OTPUMAHHS Macu IS
TabJIeTyBaHHs, a came, 3MIIIyBaHHS PEUYOBHUH B 3MIIIYBayl-TPaHYJISATOPI 3 BUCOKUM
3YCWIJISIM 3CYBY 3 TOJQIBIIMM OTPUMaHHS CYMIIIl 13 HU3BKUM BMICTOM BOJIOTH.
Jlanuii mporec J03BOJISE OTPUMATH KOMIIO3WINIO, sKa Oyae OJHOPIIHOK Ta
CTaOLIBHOIO MMiJT BIUTMBOM (DAaKTOPIB HABKOJIMIIHBEOTO CEPEAOBHUIIIA.
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AHaJIi3 pUHKY aHTHTreMopariynux 3aco0iB rpynu B02
Ha (papMalleBTUYHOMY PHMHKY YKpaiHU
Poik O.M., Mincbka A.A.

KuiBchkuii HamioHATFHUH YHIBEPCUTET TEXHOJIOTIH Ta qu3aiiny, M. Kuis, Ykpaina

roik.om@knutd.edu.ua

KpoBOBUIIMB € OCHOBHOIO TPUYUHOIO CMEPTHOCTI IiJT YaC OTPUMaHHS O0HOBUX
TpaBM, SIKOT MO>KHA OyJ10 O YHHKHYTH, SIKIITO BYACHO HAJAATH MEAUYHY qomomory [1].
BbolioBi TpaBMHM MOXYTh BKIJIFOUATH MOPAHEHHS BiJ BOTHEMAILHOI 30poi, BUOYXOBHUX
MpeaMETIB Ta BiJ IHIMX HeOe3nmeuHux Aid. L{i TpaBMU 4acTo MOXYTh OyTH IyKe
CEpUO3HUMHU 1 MNPU3BOAMTH JI0 MOILUKOHKEHHS OpraHiB, BTpPaTH KpOBI, a TAKOX
MICUXOJIOTIYHUX HACTIJKIB, TaKUMX SK CTpec ab0 MOCTTPaBMATUUYHUN CTPECOBUMN
posnan. B ocHOBI 3a0e3nedeHHs HOPMaJIbHOTO KPOBOTOKY JICKHUThH CKJIQJHUH, aje
30amaHCOBAaHMM TMpoliec - remMocTa3d. bamaHCc MDK OPOKOAryJlsHTaMH  Ta
AHTUKOATYJITHTAMU JISKUTh B OCHOBI Temocrtady. [lopymieHHsi OanaHCy MOXe
MIPU3BECTH JI0 BUHUKHEHHS KpoBOTEU1 a00 TpomMOOo3y [2].

Koarynonatiudna KpoBOT€Ya YacTO CIIOCTEPITAEThCS HAa paHIX eTamax IMicis
BENMKOI TpaBMH (y KOXXHOTO YETBEPTOrOo TMAIlleHTa TpU TocmiTamsaiii), 3
MIJBUILEHHAM cMepTHOCTI y 3-5 pasiB [3, 4]. Kpim Toro, 3HauHa KUIBKICTh CMEpTEH
BHACIIIJIOK KPOBOBUJIMBIB B1IOYBAETHCS B TIEPIII KiJIbKa TOAMH TICIIS TIOPAHEHHS SIK Y
IUBUIBHUX, TaK 1 y BIACBKOBUX [5]. BUIbIIICTE BHYTPINIHBOJIKAPHSHUX CMEpPTEH
B1IOYBA€ThCS MPOTIATOM TMEPIIOi TOAWMHHU Micas TpuOyTTs B JikapHi [6]. Tomy

reMOCTaTUYHI TIpenapaTd s JOTOCHITAIBHOTO Ta PAHHBOTO TOCHITAIBHOTO
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MPU3HAYEHHS OCOOJIMBO BAXKJIUBI. Y 3B 53Ky 3 IIMM Hapasi TOCTPO CTOITh 1HTEPEC 10
reMOCTaTHYHOI peaHimallii Ha IOTOCIITaJIbHOMY eTami, Tak 3BaHOoi «JlucTaHIiitHOT
reMOCTaTUYHOI peaHiMariii» [7, 8].

3a pesynbTaTaMu aHalizy peecTpy KpoBocmnuHHUX JI3, 3apeecTpoBaHHX B
VYkpaiHi, 17151 3yNUHKKA KpOBOTEY, Oys10 chopMOBaHO iHPopMalliiiHy 0a3y mpernapariB
naHoi kateropii. KpoBocmuHHI 3aco0u BIAMOBIIHO JI0 KiIacH(IKalIMHOI CHCTEMH
ATC BigHocsaThes 10 Kareropii B «3acobwm, mo BIIMBaIOTh Ha CHUCTEMY KPOBI Ta
reMoIoe3». AHTUTeMOpariuHi 3aco0u Hanexarth 10 mijgkareropii BO2. B cBoro uepry
«AnTUreMopariudi  3acobw» moauLIIoThes  Ha migpynu  BO02A  «lHribitopu
¢bi6puHONI3y» Ta BO2B «Bitamin K ta iHmi remocratiuni 3acoom» [9,10].

Ha BiTuM3HsiHOMY (hapMalleBTUYHOMY PUHKY MpEACTaBiIeHO 126 NiKapChbKUX
3aco0i1B (JI3) , ax1 HanexaTs A0 rpynu B02, 3 HUX 59 BITUM3HSIHOrO BUPOOHUIITBA, TA
67 — imnoproBanoro. [lanni JI3 mpencraBieHi y ¢gopmi TaOneTOK, 1H €KIIMHUX Ta
1H(DY31MHUX po3uuHiB, MaTpulll s ckietoBaHHs TkaHUH (TAXOKOMB), nopomiky
Ta PO3YMHHUKY JUIsl PO3UMHY JUIs 1H(DY31i, ToduTi3aTy I pO3UHHY JUIS 1H €KIIN 10
250 MO (PE®AKTO A®), pinkux exctpakris, Ta y Burisiai JIPC (TpaBa ta aucts).
binbmiicte mpenapaTiB Ha PUHKY YKpaiHM MPEACTaBi€HI y NEepeHTepalibHIM Ta
1H’eK1IHHIA TiKkapcekux gopmax. [Ipore, mopomiku Ta miodimizatu OB 3py4Hl Y
BUKOPHCTaHHI B BIHChKOBO-TIOJIbOBUX YMOBaX.

Ho rpynu BO2A “Iuribitopu ¢i6punonizy” Hanexutrb 58 JI3, 3 Hux 33
BITUM3HSHOTrO BUpoOHuiTBa. ['pyrna BO2A mominserscs Ha nBi miarpynu BO2A A
«Aminokucnorn» Ta rpyna BO2A B «luribitopu mnporeinaz». I'pyna BO2AA
«Aminokucnotn»  Hamuye 53 JI3, cepex skux 31 mnpemapaT BITYMZHSIHOIO
BupobOuuinTBa. ['pynma BO2A B «luribitopu npoteinasz» namiuye 5 JI3, cepen skux 2
BITUM3HAHUX. HaillOIbliMMU BITYM3HAHUMHM BUPOOHHMKAMHU HA PUHKY YKpaiHM €:
TOB «IOpis-®apm», AT "dapmak", ToBaprcTBO 3 0OMEKEHOIO BiJIMOBIIATBHICTIO
"®apmaneBTiyHa Kommadis "3mgopoB'a’, I[lyOmiuHe akIioHEpHE TOBApPHCTBO
"HaykoBo-BupoOHHUumi 11eHTp "bopiariBcbkuii XiMiko-(hapMaleBTHUHUN 3aBo".

Kpim Toro Ha BITYM3HIHOMY PUHKY HIUPOKO MPEACTaBICHI BUPOOU METUUHOTO

npuszHaueHHs: (BMII), ski makcumanbHO 3aTpeOyBaHI B BIMCHKOBIM MPAKTHIl JIS
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HaZaHHS Tepuoi HeBiAkmagHoi gomomoru. Illupokoro 3actocyBanHs HaOynu
MEINYHI BUPOOU 10 CKIAAy SKHUX BXOAHWTHh XITO3aH, aMiHOKAIPOHOBA KHCIOTa Ta
anbpriHat Hatpiro. Taki 3acoOu mpeAcTaBiieHl Yy BUTIISA1 OMHTIB, IJIACTUPIB, OB’ SI30K.
B Vkpaini na punky npeactasnenuit Bitunsusauiit BMII (TOB «tOpis-®@apm» ) saxuit
BUTOTOBJIsIE TeMmMocTaTuyHui OMHT «PeBym» 3 xiTo3aHoMm. Cepen 3apyOiKHHX
BupoOHukiB migepamu € CIIA 1 BenukoOputanig, kommanii «Combat Gauzey,
«HemCon» Ta «Celox», sKi crmemami3yroThCsd Ha BUPOOHHUIITBI MEAMYHUX 3acO0iB
JUIs TIOTpeO BIMCHKOBHX JI0 CKJIaAy SIKMX BXOJATH XiTo3aH Ta KaomiiH. [lani BMII
npejcTaBiieHi y (opMi TeMOCTaTUYHUX OHWHTIB, TE€MOCTAaTUYHOIO TMOPOIIKY,
reéMOCTaTHYHOTO MOPOIIKY 3 aITiKaTOpOM.
OTxe, akTyaJlbHUM Ta HEOOXIJIHMM IIiJi 4Yac AaKTUBHHUX OOMOBHX il €
BUPOOHMITBO BITYM3HAHMX reMoctaTuyHux JI3 Tta BMII y pi3HHX JiKapChKUX
dbopmax.
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snezhkakukharchuk@gmail.com

Kirwo4oBi cioBa: mTydHuil 1HTENIEKT, JIIKAPChK1 3acO0M, MaIllMHHE HABYaHHS,
(hapmaiieBTHKA, IEPCOHATI30BaHA MEIUITUHA.

Beryn. IlIBuakuii Ta CTIMKUN PO3BUTOK TEXHOJOTIM IITYYHOTO IHTEIEKTY Yy
Cy4acCHOMY CBIT1 BIJIKpUBA€ HOBI MOKJIMBOCTI JJIsi ONTUMI3allli BUPOOHHUIITBA Ta
KOHTPOJIIO SKOCTI JIIKAPChbKUX 3ac001B y (hapMaleBTHUHIA 1HIYCTpii. 3a AOMOMOTOI0
QJITOPUTMIB MAallIMHHOT'O HAaBYaHHS Ta IHTENEKTyaJIbHUX CUCTEM MOHITOPUHIY MOKHA
JNOCSITTA  TIABUILEHHA ©()EKTUBHOCTI, TMOKpALIEHHS $KOCTI MPOAYKIIi Ta
3a0€3MeUYeHHs] BUCOKOTO PiBHS OE3MEKH.

AKTyaJIbHICTh BUBUEHHS 111€1 TPOOJIEMAaTUKHU MOJIATAE Y TOLIYKY HOBUX LUIAXIB
IUI BIIOCKOHAJIEHHS (hapMalleBTUYHOTO BHUPOOHUIITBA, CTBOPEHHS HOBHX MOJIEKYII,
I IBUIIICHHS €(PEKTUBHOCTI KIIIHIYHUX JTOCTIIHKEHB 1 00po0OKa BEIUKHUX 0a3 TaHHUX.

OcHoBHa yacTuHa. [[eKiIbKI 13 MepeBar BUKOPUCTAHHS ITYYHOTO 1HTEIEKTY
B PO3pOO0III JIKapChKHii 3aci0:

e CTBOpEHHs pELENTyp Ha OCHOBI IUTYYHOTO I1HTEJIEKTY BHKOPHUCTOBYE BEIHKI
MAacWBM JaHUX [UISI  BHUSBJICHHS  KOPENALid Ta 3aKOHOMIPHOCTEH Y

dbopMyIIIOBaHHAX JIIKQpChKUX 3aco0iB. [HTerparfiss IMTY4YHOTO IHTEIEKTY B
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CHUCTEMHU PO3POOKH JIIKAPCHKHUX 3aC001B JO3BOJISIE aHAI3YBATH Pi3HI 06a3u JaHUX
Ta BUSIBJSITH MPUXOBaHI1 B3a€EMO3B'SI3KHU.

[IporHo3yBaHHS  CTaOUIBHOCTI, PO3YMHHOCTI Ta KIHETUKHM BUBUIBHEHHS
JIKApChKUX 3ac00iB 3a JOMIOMOIOI0 JIrOPUTMIB MAIIMHHOTO HABYAHHS BaXKJIMBE
s e(peKTUBHOCTI CHUCTeM JOCTaBKM JikiB. IITydyHud 1HTENEKT MOXke
MPOTHO3YBaTU III BJIACTMBOCTI, aHAJI3YIOUM MOJIEKYJSPHI CTPYKTYpH Ta
KOMITIOHEHTH perentypu. lle pomomarae ontumizyBaTH poO3poOKY peuentyp i
MOKpAIIy€e pe3yabTaTH Teparnii.

[IpuckopeHHss mpoilecy PpoO3poOKH perentyp 3a JOMOMOIOI  BIPTyaJIbHOTO
CKPHMHIHTY Ta ONTHUMI3AIl] € KIIOUOBUM HAMPSIMKOM Y (hapMalieBTUUHIN 1HIYCTPii.
[lITydHuii 1HTENEKT AO03BOJSE MIBUIIIE Ta €(PEKTUBHIIIE BU3HAYATH IMOTEHIIIMHI
KaHUIATH JJIS1 PEIeTTyp, a TAKOXK ONTUMI3YBaTH CKJIAJ] Ta TMPOIECH BHPOOHHUIITRA.
BipTyanbHuil CKpUHIHT Ta METOAM ONTHMI3allii, KEPOBaHI ITYYHUM IHTEJIEKTOM,
JIOTIOMAraroTh 3HIDKYBAaTH 4Yac Ta BHTPATH Ha CKCIICPUMEHTH, 3a0e3Meuyrodn
IIBH/ILIE BIIPOBA/HKEHHS HOBUX JIIKAPCHKHUX 3aC001B Ha PUHOK.

[TinBumeHHs e(pEKTUBHOCTI CHCTEM JOCTABKH JIKApPChKHUX 3aC001B 3a JOTIOMOTOIO
MITYYHOTO 1HTEJICKTY BIJIKPUBAE IMIUPOKI MOKIMBOCTI JIJIsl ONMTUMI3allli pO3pOOKU
peuentyp. Anroputmu I MoXyTh aHamizyBatu nAaHi npo (I3UKO-XIMIYHI
BJIACTMBOCTI Ta B3a€EMOJIF0 KOMIIOHEHTIB, 00 PEKOMEHAYBaTH OINTHMAaJIbHI
cTparterii po3poOKH pelentyp, BKIOYAIOYU BUOIP JOMOMDKHUX PEUOBHMH Ta
IHHOBAIlIHI MIAXOAW 10 JOCTaBKHU. I[HTerpaiisi 1HIUBIAyaJIbHUX (HaKTOPIB
MalieHTa J03BOJISIE CTBOPIOBATH IEPCOHAI30BaHI PELENTYPH, IO MOKPAIIYIOTh
pe3ynbTaTh  JIIKyBaHHs. BHKOpPHUCTOBYIOUM INTYYHHH IHTENEKT, MOJKHA
ONTUMI3yBaTH CUCTEMU JIOCTABKH JIIKIB JJIsl MABUIIEHHS €(DEKTUBHOCTI Ta SIKOCTI
JOTTISIY 3a MAIliEHTaMH.

[HTenexTyanbHi HAaHOHOCII, IO BUKOPUCTOBYIOTh METOAM IITYYHOTO 1HTEJEKTY,
MPUCKOPIOIOTh PO3POOKY Ta ONTHUMI3allil0 HAHOCHCTEM JOCTaBKHM JkiB. L1
METOJIOJIOTIi JIO3BOJIAIOTH TMOKPAIIUTH €()EKTUBHICTh OOYHUCIEHb, CIPOCTUTU
MOJICITIOBAHHSI CHCTEM Ta BJIOCKOHAIUTH criocoOu BBeAeHHs JikiB. [lITyunwii

1HTEJIEKT BUKOPUCTOBYETHCS JIJI aHAJI3y TeHETUYHUX Ta 010J0TIYHUX JIaHUX, 1110
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JI03BOJISIE  TPUCKOPUTHU  BIAKPUTTS  JIKIB Ta  PO3IIMPUTH  MOXKIUBOCTI
IIPOTHO3YBaHHS e(eKTUBHOCTI KOMOIHOBaHHX JIKapChKUX
3aco0iB.BukopucTanHsl HAaHOYAaCTMHOK Yy moegHaHHl 3 Metonamu LI moxke
COPUATH TOCUJICHHIO JIOKai3alii JiKiB y MyXJWHHUX NIJSHKaX, 10 BiJAKpUBAE
NEPCTIEKTUBH IS MiIBULIICHHS €)EeKTUBHOCTI LIJILOBOI JOCTABKH JIKIB.

Po3yMHI cucTeMu [OCTaBKM JKIB BHUKOPUCTOBYIOTH aJTOPUTMHU IITY4YHOIO
IHTENIeKTY JIJIsl BUSIBJICHHsI Ta pearyBaHHs Ha (iziosioriydi curHaiu. i cucremu
MICTATh JIIKAPCHhKI 3aCO0H, SIKI BUBUIBHSIOTHCS BHKJIIOYHO B ITITHOBUX JUISHKAX,
pearyroud Ha BHYTpIIIHI a00 30BHINIHI CTUMYIH. Hampukian, BOHU MOXYTb
aHaI3yBaTU JlaHi MPO pO3MIp TyXJIUHU abo OlomMapkepH, 100 MOIYIIOBATH
BUBIJILHEHHS JIIKIB Ta €()eKTUBHIIIIE JIIKYBAaTU PakK.

MojentoBaHHS Ha OCHOBI WITYYHOTO I1HTEJNEKTY JOIOMarae oONTHMI3yBaTu
peXUMHU J03yBaHHS Ta MIHIMI3yBaTH MOOIUHI edeKkTu Jikapchbkux 3aco0is. 11
IHTErpye JaHl mamieHTa Ta KIIHIYHI MapaMeTpH, 00 CTBOPUTH OOUMCIIIOBAIbHI
Mozeni (¢apMakokiHeTMKA Ta ¢dapMakoauHaMiku. I[li moxem 103BONSIOTH
ONTHUMI3yBaTH CXEMHU JIO3YBAaHHS JUIsl MaKCHMI3allli TeparmeBTUYHOI KOPHUCTI Ta
MiHIMI3a1li nooiyHux edekTiB. Takox IIII mormomarae mporHo3yBaTu MIBUIKICTh
PO3UMHEHHS JIIKApPChbKUX 3ac00iB, IO CcHpuse po3polil OuIbIl ePEeKTUBHUX
CUCTEM JIOCTABKH JIIKIB Ta MOKpPAIy€e pe3yJbTaTH JTIKYBaHHS MAIlIEHTIB.

YuclieHHl MaToreHHi 0akTepii IeMOHCTPYIOTh TEHACHIIIIO O 3pOCTaHHs CTIMKOCTI
710 ICHYIOYMX aHTUOI0THKIB, TOJII SIK PO3pOOKa HOBUX aHTUOIOTHKIB Oyjia 3HAYHO
oOMekeHOo10. BUKOpUCTaHHS aNTOpUTMY IITYYHOTO THTEIEKTY MOKE OyTH HOBUM
CIIOCOOOM MPUCKOPUTH MPOIIEC BIAKPUTTS JiKiB. JJOCTITHUKN HABUYMIIN HEHPOHHY
Mepexy Ta nepeBipuwin npudauzHo 7500 mosnekyi. byno BusiBieHO €(heKTUBHICTh
CTIOJIYKH TIiJT Ha3BOKO abayiuH y 00poTh0i 3 iH(pekItiero A. baumannii

BucHoBok. [HTErpaliis mTy4yHOTO 1HTEIEKTY B PO3POOKY pEIEenTyp Ta CUCTEM

JIOCTaBKU JIIKAPCHKUX 3acO0IB J03BOJISIE ONTHUMI3yBaTH €(PEKTUBHICTH JIIKYBaHHS,

MiHIMI3yBaTl TI00iIYHI €(EeKTH Ta TPUCKOPUTH TMPOIEC BIPOBAKEHHS HOBHUX

mpenapaTiB Ha PUHOK, 3a0e3Medyyrodd MEPCOHA30BaHMM MiAXIA J0 KOXKHOTO

[arfcUTa.
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BioTexHO010TiYHI acCIeKTH Yy KOCMETOJI0Til

Caycran 51.C., ®iainnosa O.B.
Hamionanbuuii papmanieBTHYHUN yHIBEPCUTET, M. XapKiB, YKpaiHa

anasaustan@gmail.com

Bix CrapogaBHboro €rumnry i 10 ChOTOJHI TMPAarHeHHS 10 KpacH 3a¢)iKCOBAHO
B JiTeparypi, My3uii Ta MUCTeUTBl. ChOTOAHI XKIHKM Ta YOJOBIKM BHUTPAYAIOTh
Oarato 4acy Ta Tpomied Ha BHUOIp 1 3acTOCYBaHHSA MPaBUIBbHOI KOMOIHAIT
KOCMETHYHUX MPOAYKTIB, 1 TaKUM YHMHOM pPO3BUBAIOTH BEIMYE3HY I1HIYCTPIIO
KOCMETHKH, sSKa MPOJOBXKYE PO3BUBATHCA. Y CBOIO Yepry, KOCMETHYHI KOMIaHii,
HaMaralrouuch TIEPEBEPIINTA CBOiX KOHKYPEHTIB, BCE YacTillle BUKOPUCTOBYIOTH
pe3yJbTaT (PyHIAAMEHTATbHUX JOCIIKEHb Y O10JIOTYHUX 1 XIMIYHUX HayKax JJis
CTBOPEHHS OUIBII CKJIAIHUX MPOJYKTIB, sIKI OOILUAIOTh HE MEHIIIE HIK BIYHY Kpacy.

OcTtanHss XBWJIS KOCMETUYHUX 3aco0iB  0a3yeTbCs Ha  TEPEeIOBHX
JOCIIJKEHHAX, $KI BKIIOYAIOTh BHUKOPUCTaHHS IHTPEAIEHTIB, OTPUMAaHUX 3a
JIOTIOMOTOX0 010T€XHOJIOT1M, FTeHeTUUHUIN Npodiiab I 1HIUBIYyaTbHOTO AOTJISIY 32
IIKIpOI0 a00 peXUMIB XapdyyBaHHS, MPOIYKTH HAa OCHOBI CTOBOYpOBHUX KIITHUH 1
Tepaniio i pereHepanli cTapirouuX TKaHWH a00 KIITUHHY/TKAaHUHHY 1HXEHEpIIo
JUTSL TTUX TTJIeH.

Sk HacHiIOK BOTO BCE OLIBIIIOTO 3aCTOCYBAHHS HAYKH JJII KpacH, Meka Mixk
KOCMETHYHUMH Ta MEAUYHUMH JOCTI/DKCHHSIMH CTa€ PO3MUTOIO; jabopaTropil
BEIIMKMX KOCMETHYHHMX KOMIAaHi TPOBOMATH IEPEIOBI TOCTIKCHHS B TaKHX
chepax, sk MaTpuyHa 010JI0TisI, aHTHOKCHUJIAHTH Ta Tporecu crapinasg. Ha momgaTok
710 METHU 3pOOUTHU KIHOK 1 YOJIOBIKIB MOJIOJIIUMH, 1€ JTOCIIPKEHHS TaKOX CIIPHUSE
po3po0LIl METOJIB JIIKYBaHHS HU3KM CEPUO3HUX 3aXBOPIOBaHb. | HaBIaKH, pi3HI
010TeXHOJIOTIYHI KOMMAaHii, HAMPUKIaa Ti, M0 JOCIIIKYIOTh METOIU TPUCKOPECHHS
BiHOBIeHHs JJHK abo 3aroenss paH, Hajaaau JEH310 HA JI€sIKI CBOT MOJICKYJIH JJIs
KOCMETHYHOI TPOMHCIIOBOCTI a00 HaBITh cami BUMIILIM HA PUHOK 13 3aIIaTEHTOBAHOIO
JiHi€er0 KocMeTHmUHHMX 3aco0iB. Hampukman, Helix Biomedix, 6ioTexHoioriuna
KOMIIaHisl, HEU[0JIaBHO 3amareHTyBajia NoHaja 80 3amaTeHTOBAaHMX MENTHAIB IS

BUKOPHUCTAHHS B KOCMETHYHUX LUIAX 1 MPOAYKTAX JJIs AOTJISINY 3@ HIKIPOIO.
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Buxopucranns 0ioTexHoJI0Tii NpH po3podui Ta BUTOTOBJICHHI
KOCMETHYHHX 32c00iB

CeBepinoa M.B., ®ininnosa O.B.
HamionansHuii (hapManieBTHYHMNA YHIBEpCUTET, M. XapKiB, YKpaiHa

mariaseverinova27@gmail.com

biorexHosoria — 1€ Hayka, sKa BHUBYa€ MOXIIMBOCTI BUKOPHCTAHHS
010JIOTIYHHX MPOIIECIB Y PI3HUX Taly3sIX MPOMHUCIOBOCTI, CITBCHKOTO TOCIOAApCTBa,
ekosorii, (apmaiii Ta MEIUIMHA 3 METOI PO3POOKHM METOIIB 1 TEXHOJOTIH
OTpUMaHHS 0aKaHUX OPTraHi3MIB Ta KOPUCHUX PEYOBUH.

bioTexHOJIOTisI y BUTOTOBJIEHHI KOCMETUYHUX 3aCO01B BIITPA€ BAXKIUBY POJIb,
J03BOJISIIOYM CTBOPIOBATH MPOAYKTH, SIKI MOEAHYIOTh HAYKOBHM minxifg 1 kpacy. Ock
Jesiki  Ol0TEXHOJIOTIYHI HaIpsIMKH, $KI BHUKOPUCTOBYIOTHCA TIPH PO3pOOIN Ta
BUPOOHMIITBI KOCMETUYHUX 3aCO0IB:

1. Biosioriuno aktuBHi peuoBrnu (bAP):

o 010TEXHOJIOTIYHI METOJU JO03BOJISIIOTh OTPUMYBATU HOBI1 IHTPEIIEHTH
IS KOCMETUYHUX 3ac001B: 1€ MOXYTh OyTH POCIMHHI KOMIIOHEHTH, MENTHIH,
BiTaMiHM Ta 1HIII aKTHBHI PCEYOBMHHU; HANPHKIAA, B OJHOMY 3 HEIaBHIX
JTOCTIJKeHb OYyJIO MpOaHa i30BaHO CKJaJ 88 KOCMETHYHUX 3aCO0IB IS OOIUYYS
IS 9yTJIMBOT HIKIpW BIJ MIXKHApOJHUX OpPEHIB L[0J0 BUKOPUCTAHHS MENTHUIIB,
aKki Oynu BusiBiieHl B 17% mNOpoOAyKTiB, MPUUOMY TPU 3 CEMHU MENTHUIIB MaIOTh
MEXaHi3M [1i, 0 IPUTHIYYE HEUpOMeaiaTOpHu, TOMl K 1HII TPU € CUTHAIbHUMU
NEeNTUIaMH.

o BAP nigBuiytoTh €peKTUBHICTH KOCMETUYHHUX 3aCO0IB, CTUMYJIIOIOUH
MeTa0oJIIYH1 MPOLIECH B LIKIP1 Ta 3aXUIAKOYH ii Bl TOKCUYHUX YNHHUKIB.

2. depMeHTALliS TA MIKPO0i0JIOTIYHI MPOLIECH:

o 010TEXHOJIOTTYHUI Mpoliec pepMeHTallil 103BOJII€ OTPUMYBATH KOPUCHI
PEUYOBHMHU 3 POCJIMH, Taki SK aMiHOKHCIOTH Ta BITaMiHM, JJIi BUKOPUCTAHHS B

KOCMETHYHHX 3ac00ax;
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) MIKpOOIOJIOTIYHI ~ METOAM  JIOMOMAararoTh  BUPOOISITH  Ol10aKTHUBHI
PEUYOBUHH, SIK1 TTOKPAITYIOTh 3/I0POB’S IMIKIPH.

3. HanorexnoJorii:

o BUKOPUCTaHHA HAHOYACTHMHOK JO3BOJIAE€ TOKPAIIUTH MPOHUKHEHHS
aKTUBHUX IHTPEII€HTIB B MIKIPY Ta 3a0€3MEUUTH iX TOUYHY 0 B MICLll BUKOPUCTAHHS.

4, I'eneTHYHMH iHKUHIPpUHT:

o JI03BOJISIE CTBOpIOBaTH crenudiuHi O10JOTIYHI PEUYOBUHH, SKI MAlOTh
MIEBHI BJIACTUBOCTI ISl BUKOPUCTAHHS B KOCMETUYHUX 3ac00ax.

[Ipu po3podii Ta BUTOTOBJIEHI KOCMETUYHUX 3ac00iB 3a JOIMOMOIOIO
010TE€XHOJIOT1 BUKOPUCTOBYEThCA cTanaapT GMP.

GMP (Good Manufacturing Practice) — me MiDKHApOIHHH CTaHAAPT, SKHUI
BH3HAYA€ HOPMH Ta MpaBWia, 3a JOTPUMAHHS SIKUX BJAETHCS 3a0€3MEUNUTH BUCOKY
AKICTh BUPOOHMYOTO NPOLECY Ha BCIX eTamax, y TOMY YHCJIl IOB’SA3aHHUX 3
30epiraHHsM Ta BUMIPOOYBAHHSAM MPOMYKIII.

Cranpaptr GMP Bkioyae HHU3KY TOKa3HHUKIB, SKUM OOOB’SI3KOBO Mae
BUIMOBIATH IMAMPUEMCTBO, IO 3aMAEThCA BUITYCKOM KocMeTHwku. Lleit cranmapt
MPOIMOHY€E OpraHi3aliifHi Ta NPAKTUYHI PEKOMEHAALl 3 YIpaBIiHHS JTHOJCHKUMH,
TEXHIYHUMHU 1 aJIMIHICTPAaTUBHUMHU (PAKTOPAMH, 10 BIUIMBAIOTH HA SIKICTb MPOYKIIii
Ha KOXXHOMY BUpOOHMYOMY ertami. BiamosinHicTh BUpoOHMITBAa BUMoramMm GMP e
000B’SI3KOBOI0 YMOBOIO, SIKa TIOBMHHAa OyTH BHKOHAaHAa O BBEJCHHS B 00IT
KOCMETUYHOT MPOAYKIIiT HAI[IOHAIBHOTO 1 3apy01’KHOTO BUPOOHUIITBA.

To6to GMP — 11e rapaHTist 411 CrioKMBava, 10 MPOAYKIlis BUpoOJIeHa 3T1HO
3 PEIenTyporo, HE MICTUTh YYXKOPITHUX KOMIIOHEHTIB, a BCl 3asiBJICHI BJIACTUBOCTI
30epiraroThCs yNpo0BK YChOro TEPMiHY IpUAaTHOCTI. BiH gomomarae 3abe3neunTu
AKICTh Ta O€3MeKy KOCMETHYHUX 3aco0iB, BKJIIOYAIOYM Ti, SIKI BHUTOTOBJICHI 3
BUKOPUCTAHHAM O10TE€XHOJIOTIH.

bioTexHoMOr1sI B KOCMETHIII — II€ MIO€AHAHHS HAayKH, TEXHOJIOTII Ta KpacH, sike

JormoMara€ HaM A0rjisiaaTu 3a c00010 Ta BUI'IIAJaTH I-Iy,HOBO!
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Ilasixu ynocKkoHaJIeHHs 0ioTexHOoJI0Tii oepxaHHA L-Tpunrodany
3 pukopuctanusam E. Coli

Ceaina K.A., Macauairina H.}O., Bauzniok O.M.

Kadenpa 6ioTexnoorii, 6io¢izuku Ta anamituaHoi Ximii HTY «XI1I», M. XapkiB, Ykpaina

catherine.a.selin@gmail.com

L-aMiHOKHUCTIOTH, SIKI YTBOPIOIOTbCSI MPH MIKpOOIOJIOTIYHOMY CHHTE31, €
IPOAYKTaMH KUTTEISIBHOCTI CHEHIIbHO MiAIOpaHuX 1 BiJCEICKIIIOHOBAHUX
IMTaMIB MIKPOOPTaHi3MiB, $KI 3JaTHI HAKONMUYYyBaTH B KYJIbTypaJdbHIA piJIUHI
HEOOX1HY, TOCTaTHhO BUCOKY KUJIBKICTh aMIHOKUCIOTH. /151 cTBOpeHHs e(heKTUBHOI
IPOMHUCIIOBOI ~ TEXHOJIOrli  BUPOOHMIITBA  aMIHOKHUCIOT 3  MaKCUMaJIbHUM
HAaKOMMYEHHSM  KIHIEBOIO MPOAYKTY  HaMaraloTbCi  pPO3POOUTH  HaWOLIbII
BHUCOKONIPOAYKTUBHI  INTAMHU-TIPOAYLIEHTH, BU3HAUYUTH  ONTHUMAJbHI  YMOBH
KyJbTUBYBaHHS 1 BAKOPUCTOBYBATH SIKOMOTa JICIIEBII CyOCTpaTy.

Ha cboromHi MikpoopraniaMu He 3/1aTHI CHHTE3yBaTu HEOOXI1THI aMiIHOKHCIIOTH B
KUIBKOCTI, HEOOXIAHIM JJii MPOMUCIOBOTO BUKOPUCTAHHS, TOMY 3aCTOCOBYIOTH
TeHETHYHI MYTaHTH MIKPOOPTaHi3MiB, OTPUMaHi 3a JOMOMOTOI0 XIMIUYHUX 1 (PI3MUHUX
MyTareHiB. Yacrie 1jisi MIKpOO10JIOTTYHOTO CUHTE3y aMIHOKHCIIOT BHUKOPHCTOBYIOThH
ayKCOTpO(HI MYTaHTHI IITaMH, SIKI OAEPXKYIOTh METOJaMHU 3BHUYAWHOI CeJeKIi abo
TeHHO1 1HKeHepii. [3 BUKOpUCTaHHSIM MyTareHHUX (pakTOpiB y MEBHUX AyKCOTPODHUX
IITaMIB IHIYKYIOTbCSI MyTallii, B pe3yJIbTaT] SIKUX IHT10YEThCS 200 30BCIM MPUITUHSAETHCS
CHUHTE3 OJIHOTO 3 TPOAYKTIB, IO PETyIIOITh (PEPMEHTHI CUCTEMH, KaTai3yloTh
YTBOPEHHSI /IaHOI aMIHOKHCJIOTH B KJIITMHAX MYyTaHTa 1 B KyJbTypajibHid piauHi. J[ms
MIJBUIICHHS TIPOAYKTUBHOCTI a00 edeKTUBHOCTI cuHTe3y L-Tpunrodany oaHuMm 31
CHoCc00IB € BBEICHHS TeHy TpaHcropTepa merabomita ywkB, orpumanoro 3 Bacillus
subtilis y mram-xa3siiH. BBenenuii reH mocnaliroe 3BOPOTHE 1HTIOYBaHHS KIHIIEBOTO
MPOAYKTY Ta 30UIbIIYE PyX KapOOHY J0 33JaHOI0 NUISAXY CUHTE3Y aMiHOKUCIIOT. OTxke,
BUKOPUCTAHHSI T€HETUYHO 3MIiHEHOi Kynbrypa FE.coli 3 tenom ywkB,0,, a Takox
3aCTOCYBaHHS ONTHMI30BaHOTO CKJIAAy IMOXHBHOTO CEpEIOBUINA Ta IapameTpiB
KyIBTUBYBaHHs (Temrieparypu, pH cepenoBuia, cTyneHio aepailii, KUTbKOCTI pOCTOBUX

PEYOBHMH) MYTAHTHOTO IITaMy, JO3BOJIMJIM 30UIBIIMTH HAKOMMYEHHSI TPUNTOGaHy B
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KyJIbTypaibHOMY cepenoBuiii a0 15,2 r/n L-tpuntodany micist 24 roguH OpodiHHA y

nopiBHstHHI 3 11,2 1/ L-Tpunrodany y BUXiTHOMY IITaMi.

AHTHOKCHIAHTHA AKTUBHICTh PYTHHY y XiMi4HIiH cucTemi
ABTOOKHUCHEHHS aJipeHaJiHy
Curp’wok 0.0., HoBmeana 1.0., JIn:xkuioxk B.B., Yaopunbkuii B.B.,
JlicoBmii B.M., beccapa6os B.I., Ky3bmina I'.I.

Kadenpa npomucnooi hapmariii KuiBcbkoro HaioHaI»HOTO YHIBEPCUTETY TEXHOJIOTIH Ta
nu3aiiny, M. KuiB, Ykpaina

0.syviuk@kyivpharma.eu

OcTaHHIMH pOKaMH MPOBEJICHO YHMAJIO OCHIJKEHb, K1 MiITBEPIHKYIOTh
BAXKJIMBY POJb CHOJYK O10(IaBOHOITHOT MPHUPOAH Yy TPO(PUIAKTUINI Ta JIKyBaHHI
0araTb0X 3aXBOPIOBaHb 332 PaXyHOK iXHIX aHTHOKCHJIAHTHUX BiacTHBOCTei. Cepen
BEIIMKOI KITBKOCTI MPEJACTABHUKIB Tpynu (HIABOHOIMIB PYTUH € OJHUM 13
HaWBIOMIIIUX Ta JOCUThH MOIIUPEHUX. Moro auTHOKCHIAHTHUM MOTEHIHA OyB
HiATBEP/DKCHHI Y IEKITBKOX MOJCIBHUAX cHCcTeMax in Vitro Ta in vivo. OpHak BigoMo,
1m0 (hJIABOHOIIM MOXKYTh JISITH SK aHTHOKCHIAHTH a00 MPOOKCHIAHTH 3aJICKHO Bif
BUKOPUCTAHO1 KOHIEHTpAIIll Ta TOCIII)KYBaHOT METOIUKH.

VY naHiii poOOTI BUBYAIM BIUIMB 010()JIaBOHOIa pyTUHY Ha MPOLEC YTBOPEHHS
CYNEPOKCUIHUX paJuKaliB y redox CHUCTEMI aBTOOKHCHEHHS aJpeHaliHy 3
BUKOPUCTAHHSAM CIEKTPO(DOTOMETPUUHOTO METONY MpHU JOBXKHHI XBuii 347 HM.
KinbkicHa oOIliHKAa KIHETUYHOTO TMPOIECY 3/IMCHIOBAjacs uepe3 pPO3PaxyHOK Ta
MOPIBHSAHHSA KOHCTAHT INBHJIKOCTI IEPIIOro IMOpPsAKy. BCTaHOBIEHO, 10 pYyTHH B
KOHLIEHTpalii 25 MKM CHOBUIbHIOE MIBUJKICTh PpEAKI[il aBTOOKMCHEHHS aipeHalliHy
y 1,7 pasa: K,'(=(2,63+0,08)x10"* ¢ Ta K, ' (25=(1,56+0,03)x10"* c*. HatomicTs mpu
30UTBIIIEHH] KOHIIEHTpaIlii ¢JIaBoHOiNa BIBIYI KOHCTAHTAa IIBUIKOCTI pEaKIi
JOCTOBIpHO 3MeHIIyeThes Y 1,9 pasu, a npu koHuentpanii 100 mxkM — y 2,2 pa3a:
K 50=(1,37£0,02)x10™ ¢! i K, 100=(1,21%0,05) x10™ ¢ * Binmosimro (p<0,05).

JloBeneHo, M0 PYTHH 3MEHIINYE KUIBKICTh CYHEPOKCHIHUX PaJUKATIB, SIKi
TeHEPYIOTHCS TPU aBTOOKUCHEHHI aJpeHalTiHy, M0 MATBEPKYE MO0 aHTHOKCHIAHTHI
BJIACTUBOCTI Y JOCIIPKYBaH1! CHCTEMI.
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HaHo4yacTHMHKH ceJieHy Ta epCHeKTHBH iX BAKOPUCTAHHS B CYy4YaCHIM MeIHIIUHI

Cunsscebka JILA., I'peripuaxk H.M.
Kadenpa Giorexnonorii i Mikpo6ionorii HarjioHanbHOTo yHiBEpCUTETY Xap4OBUX TEXHOJIOTIH,
M. KuiB, Ykpaina

sinyavska.daria.2001@gmail.com

VY nanwuii yac Bce OUIBIIOT aKTyanbHOCTI HaOyBatoTh OiocuHTe30BaHI SeNPS sk
KOMITOHCHTH, SIKI MalOTh BEJIMKHUM TMOTEHINaN y JIKyBaHHI Ala0eTy Ta XBOpPOOH
AJbIreriMepa, OKHCIIOBAIBHOTO CTpECy, 3alalbHUX 3aXBOPIOBaHb, TaKUX SK
PEBMATOITHUN apTPUT, Y MPOTUIYXJIUHHIA Tepamii Ta CIy’KaTh MPOTEKTOPOM Bij
TOKCUYHHMX PEYOBHH, BKIIIOUAIOUU BaXKKI METAJIH.

Ha ocHoBi SeNPS po3po0isitoTh  mepeB’si3yBaibHI — MaTepianu, Kl
MPUCKOPIOIOTh 3aro€HHS 1H(IKOBAHMX paH, XapyoBl J00aBKU Uil JOJEH 1
BETEpUHAPHUX NOTped, TECT-CUCTEMHU [JIsl BUSBIEHHS BIPYCIB, 30KpeMa HasiBHI
KOMEpIIiifHI TecT-CMY>KKH sl BusiBieHHA aHTU-SARS-CoV-2 IgM ta IgG y
CHUPOBATIII Ta KPOBI JIFOUHHU.

Hapa3i TakoX TONyJIpHUM €  BHUPOOHUIITBO  KOCMELEBTUKH  Ta
HAHOKOCMEIEBTHKU IS JOTJISAY 3a IIKIPOI, BOJIOCCSM, HITTAMH Ta T'y0aMu Ta
3aXMCTy BIJ 3MOpUIOK, ()OTOCTapiHHSA, TINEPHIrMEHTallli, JIyIu Ta MOIIKOJKEHHS
Bosioccs 3 SeNPS. CeneHoBMICHY KOCMETUKY pO3poOJIsiioTh 1 BUPOOJISIOTh PrU3bkumii
yHiBepcuter imeni Crtpamins, kommanis Phyto-C  (Hero-HMopk, CIIIA),
Cytolnat® (Iapmx, OpaHuris) Ta in.

s 3a0esneueHHs moTpebu y cuHte3i SeNPS BapTo 3BepHyTH yBary Ha
BUKOPUCTAHHSA B SIKOCTI O10JOTIYHMX areHTIB MOJIOYHOKHUCIHX OaKTepid, OCKUIbKH
BOHM BBaXaloThCsl 3araibHO BU3HaHUMHU Oe3neuHumu (GRAS) VmopaniHHIM 3
XapuoBUX MPOAYKTIB Ta Jikapchkux 3aco0iB CIIIA Ta maroTs cratyc KBamidikoBaHoi
npe3ymnili Oe3neKkd, TOMY HE CHPUYMHATUMYTh HETaTUBHOI [1i HAa OpraHizMm
JFOIHH.

Cepen MOJIOYHOKHCIIUX OaKTepiit € 6araTo MpeCTaBHUKIB 3IaTHUX JIO CHHTE3Y

SeNPs, 3o0kpema 11i mramu O0akTepiii Hajexkath 10 poais Lactobacillus, Lactococcus,
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Enterococcus, Streptococcus, Pediococcus, Leuconostoc ta Bifdobacterium. leski

cunTe3oBaHi SENPS ta ymoBH iX cuHTE3y HaBeIeHO y Ta0. 1.

Tabmuus 1. biocuHTe3 HAHOYACTUHOK METAIiB MOJIOYHOKHCIUMH OaKTepisiMu

[Tpoxynent dopwma, po3mipu [TapameTpu OiocuHTE3Y Jlxepeno
Lactobacillus P'excaronanpha bympiion Jlypii - BepTiHl’ doi:10.1016/j.sjbs.202
aracasei HM1L MOHOJTUCIIEPCHA, 692 mr/a NaySeOs, 35 °C, 1.07.059

P 91 + 1,8 aMm 32 rox, 160 0o6/xB, pH 6,0 o
Lactobacillus casei * 170 - 550 1M Bbynbiton MRS, 20 mr/n doi:10.1039/DONAQO

ATCC 393 ' NaHSeO3 37 °C, 96 ron 984A

Lagg;tt)g;ljlslus Cdepuuna, Cepenniit byneiton MRS, 5 MM doi:10.18488/journal.

ADET MW861694

po3mMip - 106,1 am

Na,SeO3 37 °C, 72 rox

57.2021.101.39.51

Pediococcus
acidilactici DSM20

Cdepuuna, 239 um

Bynbiton MRS, 100 mr/n
Na,SeO3 37 °C, 48 rox, B

doi:10.3390/molecule
$28093793

284 CTPYIIYIOYOMY 1HKyOaTOpi
Enterococcus * I]\SI;IHSI’EHSH ?I\)/I7R:SC 610 8Mrg/ﬂ doi:10.1016/j.jtemb.2
durans A8-1 208 » 1O 1O 022.127056

200 06/xB

Lactobacillus
paracasei SCFF20

Cdepuuna,
TOJTI TUCTICPCHA,
500,62 um

Bynpiton MRS, 100 Mxr/mi
Na,SeO3 37 °C, 24 rox,
120 06/xB

d0i:10.22541/au.1696
92166.60329508/v1

Lactococcus
lactis NZ9000

*

Bynsiion M17, 0,6 MM
Na,SeO3 30 °C, 24 rog,
120 06/xB

doi:10.1128/AEM.01
636-21

Pediococcus lolii

Cdepuuna, 186,6 HM

Lactobacillus brevis

Cdepuuna, 188,7 am

Lactobacillus
plantarum

Cdepuuna, 125 uam

ITepmeat moinoka, 200 ppm
Na,SeOs, 37 °C, 24 rox

doi:10.1111/1471-
0307.12875

Lactobacillus
acidophilus ML14

Cdepuuna, 46 um

Bbyneiion Jlypii - beprani,
6 MM Na,SeO3, 35 °C,
170 rpm, o 3aBepiieHHS
cunresy HY

doi:10.1016/j.sjbs.202
1.04.043

Lactobacillus casei
IMB B-7280

Cdepuuni, pi3Hi 3a
po3MipoM: ApiOHi
(3050 um) Ta Bemuki
(150-250) am

Bynwiton MRS, 5 ppm
Na,SeO3 30 °C, 24 rog,
220 00/xB

https://eu-conf.com

Lactobacillus.

a‘g‘gffgs'g‘s * 25370 un Bysbiton MRS, 5 mr/m | doi:10.1016/j.jff.2017
. ’ Na,SeOs, 37 °C, 24 ron, .06.009
Lactobacillus
reuteri CRL1101
. . Bynbiton Jlypii — beprani, ” .
Lactobacillus casei * 50 - 80 Hm 200 Mxr/ait NaySeOs, 37 doi:10.3389/fmicb.20

ATCC 393

°C, 24 ron

18.01129

Ilpumimka: * — aBTOpU HE HABEJIU JaHUX 11040 (GOPMHU Ta po3Mipy HAHOYACTHHOK
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JloctiKeHHS TiIPOKCHUKOPUYHUX KUCJIOT Yy cupoBuHi Mimosa pudica L.

Cupotiok B.B., ITonuk A.IL
Kadenpa papmakornosii ta Hyrpuiiosnorii HarioransHOro apMarneBTUYHOTO YHIBEPCUTETY,
M. XapkiB, YKpaiHa

aicnc2016@gmail.com

Mimo3za copom'siznua (Mimosa pudica L.) ponunu 606oBi (Fabaceae) mae
HEMNEPEeBEPIICHY Kpacy KBITOK, TOMY Jy>K€ YacTO BUPOLIYETHCS SK JIEKOPATHBHA
pociauHa y pi3HUX KpaiHax €Bponu. BoHa TakoXk BiJOMa LIHHUMH JIKyBaJbHUMU
BJIACTMBOCTSIMHU, 30KpEMa B alOPBEIUYHINA Ta KUTAWCHKIN MEIMIIMHI BUKOPUCTOBYIOTh
BCl YaCTUHH POCJIMHHM JJIA JIIKYBaHHS TyOEepKyJb03y, O€3COHHS, TPUBOKHHUX CTaHIB,
HEBpacTeHli, Jemnpecii, TpaBMaTHYHUX YIIKOJKEHb, PEBMATOITHOTO apPTPUTY,
IyKpoBOro aiabety, pan, neukoaepmii. Illupokuii cnexktp (apmakonaoriunoi maii
3YMOBIIGHUH  TIAPOKCUKOPUYHUMH  KUCJIOTaMH, (IaBOHOInaMu, AyOMJIbHUMU
pe4YoBHHAMU, TEPIEHOIJaMH, CallOHIHAMH, CTEPUHAMHU Ta aMIHOKHCIIOTAMHU.

O0’€KTOM HAILIOTO AOCTIIKEHHS OyJIM KBITKH Ta JIMCTS MIMO3H COPOM 'SI3JTUBOI.

SxicHuI CcKJa] TIAPOKCUKOPUYHUX KHUCIOT Yy KBITKaX Ta JUCTSAX POCIUHU
BU3HAYQJIM 3a JONOMOror TOHKomapoBoi xpomarorpadii (TLIX). Anamituuny
mpoOy KBITOK Ta JUCTS NMOAPIOHIOBaNU 10 po3Mipy ydactok 1-2 mwm. Ilotim 10,0 T
CUPOBHHHM TIoMimau B kKoiiou, goaasanu 100,0 ma 70 % etaHomy 1 eKCTparyBaiu Ha
BOAsHIA OaHl. OTpuMaHl €KCTPakTH 3TYLIyBaJM IiJl BaKyyMOM 1 HAHOCWIHM Ha
xpoMarorpamy. JlocmipkeHHsT MpOBOAMIINA Y pyxomiil dasi - 15 % kucnora onrosa y
MOPIBHSHHI 31 CTaHAAPTHUMH 3pa3KaMy Ti1APOKCUKOPUYHHX KHUCIOT, PEAKTUB
MPOSIBJIICHHS] — eTaHoNbHUI po3unH depymy (III) xnopuny. PedoBuHu Bu3Hauamum 3a
bayopecreniiieo B Y®-CBiTi1 3a JOBKUHN XBUI 254 HM Ta 365 HM, Y OPIBHAHHI 3
Rf BiporiHuX 3pa3KiB riAPOKCHKOPHYHUX KUCIIOT.

B pesynbrari XpomarorpadiyHoro asamizy B JIMCTI Ta KBITKax MIMO3HU
copoM'si31iBOi OynH 171eHTH(IKOBaHI XJIOPOTeHOBA, (hepyioBa, 71-KyMapoBa, KOPUIHA
Ta Ko(peitHa KUCIOTH.

OTpuMaHH1 pe3yabTaTH MOXYTb OyTH BHUKOPUCTAaHHI TpU MPOBEIEHHI

CTaHJapTU3aIlli KBITOK Ta JUCTS MIMO3HU COPOM'SI3JIMBOI.
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AHAJI3 IMTOTOKCUYHOCTI IeKAMeTOKCUHY B KiaiTuHHil Jinii IITIT

lCmeriox MLII., L2Conosiios C.0O., 2TpOXI/IMeHKO O.I1.
"Haujonansauii TexHiunmii yaiBepenter Yipainn «KHiBChKHI MOMITEXHIYHMIT IHCTHTYT iMeHi
Iropst Cikopcekoro», M. KuiB, Ykpaina
’HawjioHabHuUit YHIBEPCUTET OXOPOHH 3/I0POB’s YKpaiH!
im. ILJI. Illynuka, m. KuiB, Ykpaina

msmetiuh@gmail.com

Po3ymiHHS piBHS TOKCUYHOI A1l 1€KaMETOKCUHY Ma€ MEePIIOueproBe 3HAUCHHs
JUISL OIIHKM HOTO TMOTEHILIMHOTO0 HEraTMBHOTO BIUIMBY Ha 3J0pOB'S JIIOAWHH,
0COOJIMBO TIPU PO3pOOIIl HOBUX METOMAIB Ta CXEM JIIKYBAHHS 13 HOTro BKJIIOYCHHSIM.
Oco0suBy yBary ciii 3B€pHYTH Ha Ba)KJIMBICTh BUBUEHHS IPOSIBIB TOKCUYHOCTI B
PI3HMX YacCOBHX MPOMIDKKAaX, IO BIAITPAE KIOYOBY POJIb y PO3YMIHHI JUHAMIKH
IIKIJIJTABOTO BIUIUBY JTCKAMETOKCHHY.

[lepmiM HaykOBO OOIPYHTOBAHMM KPOKOM Y JOCHI)KEHHI TOKCHYHOCTI €
BUKOPUCTAHHA PI3HOMAHITHUX KIITHHHUX JIHIA, [0 JO3BOJISIE OTPUMATU
iH(opMallito npo NepBUHHI 3MiHU B MOP(OJIOTIT KIIITUH, BKJIFOYAIOYH iXHIO BIJMIOBIIb
Ha Pi3HI KOHIIEHTpAIlli Ta TPUBATICTH BIUIUBY JOCIIKYBAaHOI CTIOTYKH.

HaiinomupeHimmuM METOAOM aHadi3y KIITHHHOI BIAMOBIAI € BU3HAYCHHS
3QJIMIIKOBOI JKUTTE3IATHOCTI KIITUH 13 3actocyBanHaM MTT-tecty, 3acHoBaHMiI Ha
PO3IIETUICHH] K0BTO1 TeTpa3oieBoi coii MTT no dionetoBux kpuctaiiB popMazany
MeTa0OJIYHUMU aKTUBHUMHU KJIITUHAMU. [HTEHCUBHICTh HAKOMTUYEHHS ITUX KPUCTAJIIB
OIIIHIOETHCA 32 JOTIOMOTOI0 BUMiproBaHHs onTudHoi ryctuHu (OI) cycneHsii KIIThH,
10 B TOJQJIBIIIOMY J03BOJISIE€ 3pOOUTH BUCHOBOK OO KUTTE3AATHOCTI KIIITHH.

VY xox1 nocniiKeHHs KIITUHHI JiH1T TectukyiiB nopocsart (ITTII), mignaBamucs
BIUTMBY PI3HUX KOHIICHTpAIllA JAEKaMETOKCUHY. KHUTTE3AaTHICTh KJIITUH BU3HAYAIH
3a nporokosomM MTT-tecty (Cell Proliferation Kit I (MTT)) uepe3 24 ta 48 roauH.
ExcrieprMeHT MpoBOIMBCS B HOTUPHOX MOBTOpax. Ha 0CHOBI oTpuMaHuX qaHuX Oyiio
noOy0BaHO 1HTEpBaIbHUN Tpadik, JAe I KOXKHOI KOHIICHTpAIi JEeKaMETOKCHUHY
nokazaHo jiana3oH 3HadueHb OI. I'padiku Oynmu 1moOymoBaHI BUKOPHUCTOBYIOUH

610miorexy Matplotlib moBu Python (Puc. 1).
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Puc. 1. InrepBanbhi rpadixu 3Hauens Ol B ITTII.

Jns anamizy 3MiH B OI' Oyno BUKOpUCTaHO Mojeib l'ayca, sika J103BOJIsiE
arpOKCUMYBAaTH €KCIIEpUMEHTAIbHI IaHl Ta BU3HAYATH iX mapameTpu. s miei Metu
Oyna Bukopuctana 610miorexa SciPy moBu Python.

AHaJ3 JaHUX CIOCTEPEKECHBb MOKa3as, 10 Jiana3oH 3MiHM 3HaueHb Ol yepe3

48 roauH € OUIBIINM, HIXK yepe3 24 rogunu. Lle cBiaunuTh npo OuIblIy PO301XKHICTD Y

3HaueHHsX Ol uepes 48 roiluH eKCIEPUMEHTY TIOPIBHSHO 3 24 TOJUHAMMU.

Tabmuus 1. ITapamerpu nigronku kpusoi ["ayca s koskHOTO rpadika

a b c d
24 ron 1.038 4117 9.357 0.451
48 ron. 1.167 1.010 11.470 0.355

[TomiTHO, 1m0 MapameTpu a Ta C, SKI BiAOOpaKarOTh aMILIITYyly Ta MIUPUHY
niky ['ayca BiOBIHO, 3MIHIOIOTHCS MiXK JIBOMa rpadikamu, 10 MOXe BKa3yBaTu Ha

PI3HMIIO Yy 3MiHI ONTHUYHOI TYCTHHHU 3aJIeKHO BIJ YacOBOTO MPOMIKKY

excniepumenty. [lapamerpu b1 d 03HauarOTh cepe/iHE 3HAUCHHS Ta OXUOKY (PYHKIIIT
l"ayca.

3a  pesymbTaramMu  JOCTIDKCHHS  MOXXHA  3pOOWTH  BUCHOBOK,  IIO

IIUTOTOKCUYHICTh JIEKaMeTOKCUHY a0 kimitTuHHOi JiHii [ITII He mae TenaeHuii 1o

3poctaHHs 3 4yacoM. Hapmaku, kmituHu I[ITII 3amuimmaroThCs KUTTE3NATHUMU 1
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3MaTHUMH  TPOAOBXKYBaTH JOUIMTHCS, 110 BKa3ye Ha BIIHOCHY Oe3meky

JeKaMEeTOKCHHY JJIsl 3aCTOCYBAaHHS B JIIKapChKIN CIIpaBi.

BuBueHHsI XIiMIYHOT0 CKJIAAY 0J1ii HACIHHA rap0y3a B aCNeKTi NepcrneKTuBH
CTBOPEHHS JIKaPCbLKOIro 3aco0y penapaTuBHOI Ail

Cogaonenuenko A.FQ., 3yiikina C.C.

Kadenpa anteunoi rexnosorii nikiB HamionansHOro hapManeBTHYHOTO YHIBEPCUTETY,
M. XapkiB, Ykpaina

annavodesse66312@gmail.com

Beryn. AxTyanbHHMII HampsiM  JIOCATHEHHS E€KOHOMIYHOIO 3pPOCTAHHS 1
MIJBUILIEHHS SIKOCTI UTTSl HACEJIEHHS B Cy4YaCHOMY CBITI € PO3BUTOK 1HHOBAIIMHOI
JISTBHOCTI, BIPOBAPKEHHS T4 MalllTa0yBaHHS HOBITHIX TEXHOJOTIA Yy BUPOOHUIITBI
POCIMHHULIBKOT TPOJYKIIi. ATpONpOMHUCIOBUM KOMIUIEKC VYKpaiHu 3abe3nedye
HACEJICHHS TMOBHOLIIHHMMM Ta SKICHUMH NPOAYKTaMU XapyyBaHHs, 3HA4YHE MiCLe
HaJIeKUTh Tally3l OAIITAHHULITBA, OJJHUMHU 3 HAWOUIbII ypOXkKallHUX 1 peHTa0eIbHUX
OalmTaHHUX KyJbTYp € TapOy3u — sIKI OCTaHHIM HaOyBalOTh MOIYJSIPHOCTI CEpell
CIOKMBAyiB. Y HaIIiil JepkaBi BUPOIIYIOThCA TpU BUau rapOysza: tBepaokopuii (C.
pepo L.), kpynrorutigauii (C. maxima Duch.) i myckaruuii (C. moschata Duch.). dns
BUPOOHMIITBA HACIHHS, SK OCHOBHOI MPOJIYKIlli, BUPOIIYIOTh COPTH MEPIINX JIBOX
BUJIIB TapOy3a, MYCKAaTHI COpPTHM BHUPOUIYIOTh JUIsI MPUTOTYBaHHA COKIB Ta
PI3HOMAaHITHHX CTpaB.

Meta. MeTta goCiIKEHHS MOJISIra€ y BUBUYEHI XIMIYHOTO CKJIQAY OJIii HACIHHA
cimeiictBa Cucurbitacea Bumy C. pero L. Ta BUSBICHHS EPCICKTUBH BUKOPUCTAHHS
il mpu po3poOIIi OPUTIHATBHOTO JIIKAPCHKOTO TperapaTy penapaTuBHO1 Jii.

Metoau pocaigxenHsi. B po6oti BukopucTano 010;1i0CeMaHTUYHI, CUCTEMHI,
JIOT14H1, KOMIUJIEKCHI, TpadiyHi METOIH.

PesyabTatn Ta iX oO0ropopeHHss. OCHOBHUMH KOMIIOHEHTaMHU HACIHHS
rapOy3a € Ouiku (anpOyminu Ta roOymiHu) Ta oiist (400-540 r/kr). HaciHHs Takox
MICTUTh MiHEpaJbHI pedoBHHHU (Kamiil, pocdop 1 MarHiit), piTocTepuHU, KAPOTUHOI TN

Tta TOoKO(eponu. OCHOBHUMH JKMPHUMH KHCIOTaMHM HAciHHS rapOy3a € oseiHOBa,
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J1HOJIeBa, MAJIBMITHHOBA Ta CTEAPUHOBA KUCIIOTH, 5IK1 CKIIanaroTh 98 % Bix 3arayibHOI
KUTBKOCT1 KUPHHUX KUCIOT. JKUPHOKUCIOTHUM CKIIAJ] OJii BIIPI3HIETHCS 3QJICIKHO BiJl

COpPTY Ta KJIIMaTUYHUX YMOB (Tab.1).

Tabmums 1. Ximiunuii ckiaz omii HaciHHS rapOy3a

XiMiuyHUH CKIa MacoBa yacTka, % Ha CyXy pe4OBUHY
3HEKUPEHOTO HACIHHS

Kupna omist 50 %

Jlinonesa kuciora 35-68 %

OneinoBa kuciaoTa 15-48 %

Crepunu (7-cTepuHH, S-CTEPUHH) 10 1%

CkBanen 39-46 %

Toxkodeponu (B- Ta y- Tokohepon) 360-540 mr/kr

AMIHOKHCIOTH KapOOKCHUITIpOJIi IUH 0,18-0,8 %

(KyKypOITHUH)

OpakiiiHuii ckiiaj O61JIKiB HaClHHS rapOy3a, pe3ynbTaTi HaBeAeH1 y TaouI. 2.

Tabmums 2. OpaxiitHuii ckilaa po3YUHHIX OUTKIB 0Tii rapOy3a

binkoa dpaxiis MacoBa w4actka, % Ha CyXy pEYOBUHY

3HEKMPEHOTO HACIHHSA

AnbOyHIHU 11,4
['moOyninu 224
I'mroTeninn 2,8

Cyma po3unHuX (hpaHIIii 36,6

Sk cBimuaTh OTpUMaHI AaHi, cepell OUIKIB rapOy30BOr0 HACIHHS MEPEBAKAIOTH
r00yNiHM, JOCUTh BHUCOKHHA BMICT ajbOyMiHIB, HE3HAUHAa KUIBKICTb JIY>KHO
PO3YMHHMX OLJIKIB.

BucHoBku. biGnioceMaHTH4HI JOCTIKEHHS JIOBEJIH, 1110 HACiHHS rapOy3a €
IIHHUM JDKEPEJIOM JKHPHOI OJIii 3 0araTiM BMICTOM JIIHOJICBOI, OJIGTHOBOI KHCIIOT;
CTEpHHIB, CKBAJICHIHY, TOKO(DEpOIIiB, aMIHOKUCIIOT (KapOOKCHUITIPOJIIIMHY) Ta OLIKIB
(anpOyHIHY, TJOOYJiHY, TJIIOTETIHY), Ta € TMEPEeCHeKTUBHUMHU TpPU CTBOPEHHI

JIKapChKUX MpenapariB pernapaTUBHOI Ta MPOTU3aNalIbHOI Aii.
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EdekT BBe1eHHSI HAHOYACTUHOK CpidJia i pecBepaTpoJy
HA OBapiaJIbHY (PYHKUII0 B yMOBax
eKCIIePUMEHTAJIbHOI XPOHIYHOI XBOPOOM HUPOK

Cpiona B.O., baamkis T.B.

[actutyT (izionorii im. O.0. boromonbiss HAH Ykpainu,
M. KuiB, Ykpaina

valia-z@ukr.net

Mema pobomu — OUIHWUTH BIUIMB BBEJICHHS HaHOYacTHHOK cpibia (AgNP)
CTaOUTI30BaHUX PO3TATY)KCHUMHU KOMOJIMEpaMU JEKCTpaHy-MoJiakpuiaamiay B
anionHit ¢opmi D-g-PAA(PE) B ymoBax eKCIEpUMEHTAIBHOI XPOHIYHOI XBOPOOHU
HUPOK 1 3aCTOCYBaHHSI pECBEpaTpoly Ha oBapiajdbHy (QYHKIIIO CaMUIlb CCAaBIIIB
(Muieit).

AgNPs. Hocmimxenns TEM 3omiB cpibna mokaszano, 110 HAHOYACTHUHKH
(AgNPs), cunTe30BaHi B 3aps/pkeHid noiiMepHiit marpuii D-g-PAA(PE) - kpyrioi
dbopMu Ta MarwTh JBa OCHOBHMX pI3HI Maji pO3MIpH, a caMe: CHHTE30BaHE
HaHocpi6no B D-g-PAA(PE) mae GimoanbHuil po3moil po3MipiB, € YaCTHHKH 2-5
HM 1 10-15 HM.

Beeoenns pevosun. AgQNPS (rpyna tBapun Ne3) BBoauBCS B/B B 1031 2,0 MI/KT
OJIMH pa3 Ha J00y TpHUi MOYWHAKOYHM 3 HACTYITHOT'O JIHS ITIC/IS OCTaHHBOI IMyHI3aIlli
cycriensiero romorerary Hupku. AgNPs i PEC (rpyma tBapun Ne4) (PEC (Sigma,
USA) B 1031 50,0 mMr/kr BBOAMBCS BHYTPINTHROOUYEPEBHO OFHHU pa3 Ha 00y Tpudi
MOYMHAIOYM 3 HACTYIHOTO JHS MICHsS OCTaHHBOI iMyHi3awii | roguHy micis B/B
BBeeHHS AgNPS B 1031 2M1/KT.

Bnnue nanocucmem cpiona 6 ymosax eXXH. Y uiit po6oti B ymoBax eXXH 1
BBenicHHS AGNP/D-PAA(PE) (y nopiBHSHHI 3 TAKUMH BEJTMYMHAMH y TBApUH TPYIH
eXXH) Hamu BCcTaHOBJIEHO: 3MEHINIEHHS 1,65 pa3u 4acTKU OOLMUTIB, 110 PO3IYMHIIIA
3apoAKOoBUM myxupenb 1y 1,89 pa3u Takux, mo copMyBaIu nepiie noasipHe TUIbLIE;
3MmeHieHHs B 1,40 pa3u 4acTKU JKMBHUX KIITUH (DOMIKYJISPHOTO OTOUYEHHS OOIIMTIB,

30UIBIICHHS! YAacTKU KIITHH 3 MOP(OJOTTYHUMU O3HAKaMM arlornTo3y 1 HEKpO3y,
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BiANOBIAHO, ¥ 1,17 pa3u 1y 1,43 pa3u. OTpumani AaHi pO3LIUPIOIOTH BIAOMOCTI PO
BIUTUB PO3TAITYKEHHUX TMOJIMEPIB 1 HAaHOCHCTEM cpibja Ha XKIHOUYY PEHNpPOAYKTUBHY
CUCTEMYy, OTpuMaHi Hamu panime. OTpumani JaHi MIATBEPIKYIOTb, IO
HAHOYACTUHKU CPi0i1a MOXKYTh OYTH TOKCUYHUMH JIJIS1 pEPOAYKTHBHOI CUCTEMH.

Bnaue PEC 6 ymosax eXXH i 6sedenns AgGNPS. Takox y 1iii po60oTi HamMu
BCTAHOBJICHO, IO BWKOpHUCTOBYBaHI B poOoti peuoBunu (AgNPs i PEC) B
yMoBax eXXH (y mopiBHsSIHHI 3 TaKOl BEeJIMYMHOIO B yMoBax eXXH 1 BBeneHHs
AgNPs) npusBoaunau no: 30inpmeHHs y 1, 76 pa3w 4YacTKM OOIMTIB, IO
BiIHOBUJA MeMo3 1 y 2,19 Takux, mo cpopMmyBaiu meplie MOJSPHE TIIbIIE;
30inpmieHHs y 1,54 pasu 4YacTKM JKUBUX KIITHH, @ 4YacTKH KIITHH 3
MOpPQOJIOTIYHMMH O3HAKaMH amoNTo3y 1 HEKPO3y 3MEHIIYIOThCS, BIANOBIJIHO, Y
1,28 pasu i 1,62 pa3u. TakuM 4MHOM, OTPUMAaHUMH pe3ybTaTaMU MOKa3aHO, 110
3acTocyBaHHs pecBeparponay B ymoBax eXXH 1 BBenends AgNPS npuzBoauTh
710 TIOKpalleHHs (mapaMeTpiB) MEHOTUYHOTO J03PIBaHHS OOLMTIB, 301IbIICHHS
YaCTKM J>KMBHX KJIITHH, 1 3MEHIICHHS YacTKU KIITHH 3 MOPGOJOTIYHUMHU
O3HaKaMM amnonTto3y 1 Hekpo3y. [loTpiOHI mojanbill AOCHIAXKEHHS SK JJIs
BCTAHOBJICHHSI KOHKPETHUX MEXaHI3MIB TaKoTO (aHTHOKCHUIAHTHOTO) e(deKTy
PEC, tak 1 nmns yroyHeHHs J03W 1 KpaTHocTi BBeJeHHs PEC nns ouiHku
MOJKJIMBOCTI OTPUMAaHHS 1€ KPAIIOTO PE3yIbTaTy.

Hamn ngani cBigyaTh Mpo T€, HAHOYACTUHKHU cpibiia B MOJIMEPHINA MaTpuli
D-g-PAA(PE) € BHHATKOBO I[IKaBUMH [JII MOXJIMBOTO TEPANEBTHUYHOIO
3aCTOCYBaHHSI 3 METOK TOKpPAIICHHS PENPOMYKTUBHOI (YyHKINi, 30Kpema, Ha
MOYATKOBIA CTali XpOHIYHOI XBOPOOM HUPOK, KOJU BKE € YpaKEHHS HUPOK, IO
CYIpPOBOKYETHCS MOPYIICHHAM (PIIbTpallii 1 IposBISETHCA MPOTEIHYpicto (TIosiBa
Oi7Ka B ceul).

Takox HeoOXigHI TOMANBIN JOCHIPKEHHS TaKHMX HAHOCUCTEM cpidia,
30KpeMa, JJIsi YTOYHEHHS 103U, KPATHOCTI (K 301JIbIIEHHS, TaK 1 3MEHILECHHS) Ta

crioco0y BBEJICHHS (K MPUKJIIAJ], Yepe3 MUTHUN PO3UHH).
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BupomyBaHHs MiCKaHTycCa MNraHTCbKOIO i KYKYpy/A3H
JJI1 BAKOPUCTAHHSA Ha Oiora3

Tereprwok P.C., Caxno T.B.

Kadenpa 6ioTexnosorii Ta ximii [TonTaBchkoro nep>xaBHOTO arpapHoro
yHiBepcurety, M. [lonTaBa, Ykpaina

sakhno2003@ukr.net

[Tomryk HOBITHIX HUIAXiB 3a0e3MeueHHs] KpaiHU BIACHUMH EHEPreTHUYHUMHU
pecypcaM Ta €HEpro30EepeXeHHsSIM CTa€ aKTyaJbHOI MIPOOJEMOIO HAIOTO Yacy.
CydacHi TexHOJIOTiI BHpPOOHMIITBA Oiora3y, sKi B)KE€ 3aCTOCOBYIOTHCS TIOHA]
M'ATAECAT POKIB, COPUSIIOTh BUPIIIEHHIO EKOHOMIYHUX, COLIAJIbHUX, €KOJIOTTYHHUX Ta
IHIIMX NpOOJIEM, 110 BUHUKAIOTh B KOHTEKCTI CTAJIOTO PO3BUTKY €KOHOMIKHM KpaiHU.
EdexkTuBHUM 3ac000M JIOCATHEHHS 1€l METU € BUPOOHULTBO Ta BUKOPUCTAHHS
Olorazy, OTpUMaHOro 3 TepepoOJieHHs O0loMacu PI3HUX BHJIB, BIIXOJIIB TBapHH,
POCIIMH Ta CIIELIaJIbHO BUPOILEHUX EHEPIeTUYHUX KynbTyp. CreliaibHi €HepreTHuHI
POCTIMHM, TaKl K HAIIPUKIA/l, TPOCTHHA COJIOM'siHa, KapTOILIs, )KUTO YA EHEepPreTUIHA
BIJIbXa, MOXKYTh OyTH BUKOPHUCTaHI SIK JKEpeso O0ioMacu Jyisi BAPOOHUIITBA Oiorasy.
Crig npuIiauTH 0COOJIMBY yBary €HepreTHYHUM POCIMHAM, TaKUM K KyKypyZ3a Ta
MICKAHTYC TITAHTCbKUW, OCKUIbKM BOHHM MAalOTh BHUCOKHMW MOTEHINAN JJis
BUKOPUCTaHHA Y 010ra30BOMY BUPOOHHIITBI 32 PaXyHOK 3HAYHOTO BMICTYy OioMacu Ta
eHepreTHuHoi TOTYXHOCTI. Kykypyn3a, 3aBOsSKM CBOIM BEIMKHM BpOXasM 1
IIMPOKOMY BHUKOPHUCTAHHIO B CUIBCBKOMY T'OCIOJAPCTBI, MOXKE CTaTH BaXXJIMBUM
JoKepenioM OioMacu i BHPOOHHIITBA Oiorazy. Takok MICKaHTYC TITaHTCHKUMN, 3
BHCOKOIO TPOJYKTUBHICTIO Ta 3JIaTHICTIO POCTYy Ha OIIHMX TIPYHTax, BOJIOAIE
3HAYHUM TIOTCHIIAJIOM SK EHEpreTHYHa KyJbTypa JUisi BHPOOHHIITBA Oiorasy.
[HTEeHCHMBHE BHUPOIIYBaHHS LUX POCIUH Uil 010ra30BOro BUPOOHUIITBA CIpPHUSIE HE
JUIIEe PO3BUTKY EHEPreTUYHOI HE3aJIeKHOCTI KpaiHu, aje W 3MEHIICHHIO
€KOJIOTTYHOTO HAaBAHTAXEHHS Ta CTUMYJIOE PO3BUTOK CUIBCHKOIO T'OCHOJAPCTBA Ta
HOBI TaJly31 MPOMUCIOBOCTI.

VYkpaina BUpoIye MOHAX 5 MUIbHOHIB T€KTapiB 3€PHOBOI KYyKYpYyI3H, 3 SKOI

Olsbllla YacTUHA MPU3HaYeHa Uil eKkcropTy. Hamna nporno3suiiis nossrae B Tomy, moo
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3MEHIIUTH IUIOLLY IiJl 36pPHOBY KYKYpYA3Y, ajie 30UIbIINTH BUPOIIYBAaHHS CHIIOCHOI
Kykypya3u. Ilpu npomy uvactuny 310paHoi 6ioMacu MOKHAa BUKOPHUCTOBYBATH MJIs
BUPOOHUIITBA Oiorasy.

Ha BmactuBoCTi OloMacH CyTT€BO BIUIMBAaE (DEHONIOTIUHA CTajlis POCIMHHU Ha
MOMEHT 300py BpO’Kar0 4epe3 MIHIUBICTh XIMIYHOTO Ta ¢i3udHOro ckiany. [li3Himmi
BpOkai BHUPOOJIAIOTH MEHINY KIJIBKICTh MeTaHy. Jlata 300py BpOXKar € OJHUM 13
HAWBaXUIMBIIIMX TMapaMeTpiB y BHU3HAYECHHI TOTO, YW BIAMOBiga€ NeBHa Olomaca
HEOOX1IHUM XapaKTepUCTUKaM i1 BUpOOHUIITBA Olora3zy. Hampukias, BigkiaaeHHs
30MpaHHs BPOXKAl0 0 BECHU MPU3BOJIUTH O 3HMWKCHHS BUPOOJICHHS METaHy 4Yepes
301JIbIIIEHHS KUJIBKOCTI JIITHIHY B Oi0oMaci.

byno nocnimxeHo GopMyBaHHS BPOKAHHOCTI KYJIbTYPHU MICKAHTYCY 3a PI3HUMHU
BapiaHTaMU BHECEHHsI MIHEpaJIbHUX IOOPHUB SIK 3a JTO3yBAaHHSM, TaK 1 3a CTPOKaMH
BHECEHHS. Bynu mporectoBaHi peXuMU 300py BpOXar0 Ta pPIBHI BHECEHHS a30THHUX
n00puB. Pexxumu 300py BpOKaro BKJIIOYAIM OAWH 2-YKOCHHUH, OJUH PaHHIM Ta OJUH
mi3Hid 1-ykicHuid. KpiM TOro, sik KOHTpPOJIb NPOBOJMBCS 3BUYANHMIA 301p O3MMOIO
Bpoxaro. JlocnipKyBaiy moTeHian BUpoOHUIITBA 610ra3y B MEPIIUX TecTax 3 OioMacw,
OTPUMAHOI MiJT Yac JITHRLOro Bpoxaro. [li1 yac pocTy Ta po3BUTKY POCIMHA TOTJIMHAE
PI3HY KUIBKICTh MOXUBHUX PEYOBHH, 1[0 MOXKE BIUIMBATU Ha Ipouec OpoaiHHs. Ko
cniBBiHomeHHs: C:N B cyOcTpari HE € ONTUMAJIbHUM, BYTJClh HE Oy7e MOBHICTIO
MIEPETBOPEHO HAa METaH, IO MPHU3BOJMTH JI0 MEHIIOrO HOro BMicTy B Oiorasi. Tomy
BU3HAUEHHSI ONITUMAJIBHOT IaTH 300py BPOXKAO TICHO MOB’SA3aHE 3 METOI0 BUKOPUCTAHHS
BUPOIICHOT 0l0MacH Ta € HaWOUIbII aKTyaJIbHUM MUTAHHAM Yy TPOIECi BUPOIITYBaHHS
Ol0EHEPreTUYHUX POCIAMH THUMY MicKaHTycy. OCKUIBKM TOYHY JaTy 30upaHHs,
HE3aJISKHO BiJ TOTO, YM 1ie Oiomaca i MPsSIMOTO CHaAIFOBaHH, Yu 010ra3, BU3HAYUTU
BaKKO, JIJIS1 KOXKHOI TUTOII 3aCa[KEHOT MICKaHTYCOM HEOOX1THO MPOBOUTH JIOJIATKOBI
AocipKeHHs. Bigomo, 1o 31 30UIbIIEHHAM BMICTY JIrHIHY Ha 1% BUSBIA€THCS TalIHHS
BUpOOHMIITBA Olora3y B cepeqHboMy Ha 7,49 CHy/kr cyxoi pedoBuHu. JloCHKEHHIMU
BCTAHOBJICHO cepe/Hii BMICT JirHiny (29 %), nemono3u (49 %) ta remiuemtonosu (19
%), 1110 O3HAYa€, 10 MICKAHTYC TIFAHTCHKUI MOYKHA OXapaKTepU3yBaTH SIK 3aI0BUIbHY

CUPOBHUHY JIJIs1 BAPOOHMIITBA Ol0rasy.
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Mopeir0BaHHS BJIACTHBOCTE Me3eHXIMaJIbHUX
CTOBOYPOBMX KJITHH IJIAXOM KyJIbTHBYBaHHA B ckJjaai 3D cdepoinis
'Tpydanosa H.A., 'Tpydanos O.B., ‘Bo:kok I'.A., ‘Pesenxo O.B.,
"Yepkammnua JI.B., ‘Tlaxomos O.B., ‘Ma3syp C.IL, “*ITerpenko O.1O.

Yncruryr npo6em kpioGionorii i kpiomemurman HAH Yipaiunu, m. Xapkis, Ykpaina
2Xap1<iB(:LI<I/II7I HanioHanpHUH yHiBepcuTeT iM. B.H. Kapasina, M. XapkiB, Ykpaina

n.a.trufan@gmail.com

Me3senximanbHi cToBOypoBi/cTpoManbHi KiIiTuHU (MCK) MawTh yHiKaabHUN
Oiomoriunuii noteHmiai. B opranizmi MCK nepe0OyBatoTh B Tak 3BaHUX «HIIIAX», IO
MIATPUMYIOTh iX CTOBOypoBicTh. CTaHmapTHi yMoBH 2D KyJIbTHBYBaHHS He
BIITBOPIOIOTH (iziosoriyne MikpoorodeHHss MCK, mo npu3BoauTh JO MOCTYMOBOI
BTpPaTH YHIK&JIbHHMX BJIACTHMBOCTEHM 1 CTapiHHS KIITUH B pE3yJbTaTl MMAaca)KyBaHHS.
Cdepoinu, sxi € TpuBuMipHUMH (3/1) MyJIbTUKIITUHHUMH arperarami, Ha CbOT'OJIHI
BBA)KAIOTh OJIHIEIO 3 HAWNEPCIEKTUBHIIMINX CTPYKTYP Ul CTBOPEHHS ONTHUMAJIBLHOTO
MmikpooToueHHss MCK, mo no3Bosisie peanizoByBaTh MOTEHLIAN KIITHH. BHUBYEHHS
BrnactuBocter MCK B ckmami cdepoiniB € mepeayMOBOIO iX 3aCTOCYyBaHHS B
KIIHIYHIA ~MEIMIIMHI, BUKOPUCTAHHS B SKOCTI TPUBUMIPHUX MOJEIEH s
OloMeUYHUX IIIJIeH, a TaKOX PO3POOKH MiaxoiB 10 6e3neuHoro 30epiranus MCK.

Mertoro pobotu Oyi0 IOCTIHKESHHS HaWBaXXIUBIIMIUX 3arajbHO O10JOTIYHHX 1
cnenudiuaux BractuBoctet MCK 3a 3D kynpTHBYBaHHS B cKi1afi cepoifiB.

Excniepumentu mpoBommun Ha MCK moauau 4-7 macaxy, BUAUICHHX 3
KUPOBOi TKAHWHU JTOPOCITUX JOHOPIB MICHA iX 1HPOPMOBAHOT 3rOAM 3TITHO MPABUII
o0iomennuHoi etuku Ta BuMor Komitrery 3 Oioetuku IIIKiK HAH Vkpainu.
KynpTuBYyBaHHS 31HCHIOBAIM B CTaHAApTHUX ymoBax 3a temmeparypu 37°C, 5%
CO2 1 95% Bosorocti B cepeoBHiii, o ckiaganocs 3 a-Minimal Essential Medium
(a-MEM), nmomoBueHoi 10% deranproi Ouvauoi cupoBatku (DPBC), 50 mkr/miu
neHinwiiny, 50 wMkr/mu crpentominuay Ta 0,2 MM/n-rmootaminy. Cdepoinu
OTPUMYBaJd METOJIOM BHUCAYOI Kpami 3a mnociBHOI koHueHtpamii 3000
kimitun/kpamig.  JlocnmimpkyBanu  kuTTe3natHicTh  (3abapenenHs  DJIA/ED),

MOPGOJIOTII0 KIITHH, CTPYKTYPY aKTHHOBUX (P1JITAMEHTIB ITUTOCKENIETY (3a0apBIieHHS
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Phalloidin-FITC), wmeraboniyHy axkTHBHICTh (32 BiJHOBICHHSIM pECa3ypHHY),
3ATHICTh A0 1HIYKOBAaHOTO IW(EpEeHIIIOBaHHS KIITUH KYJIbTUBOBAaHHX B CKJIajl
chepoini npotarom 3 miod.

BceranoBiieHo, 110 KIITHHU B CKJIaJl CHEpOidiB XapaKTepPU3yIOThCSI BHCOKOIO
KUTTE3ATHICTIO, MILJILHO PO3TAIlIOBaHI 1 MalOTh Pi3HY MOP()OJIOTIIO B 3aI€KHOCTI BiJl
iX TOJIOXKEHHSI: BiJl OKPYIJIOi B IIEHTpaJIbHIA YacCTHHI JO BUTATHYTOI Ha mepudepii.
Busisneno, mo 3D KynbTUBYBaHHSA MNPU3BOIUTH IO 3MEHIICHHS PO3MIPY KIITHH
npubnuzno Ha 50 % TMOpIBHAHO 10 JlaMeTpy KIITHH B BHUXIJHIA CycHeHsii,
OTpMMaHIi  OUISIXOM  TpUIICMHM3alli  MoHomapy.  Edext  3MeHIeHHs
[UTOIIa3MaTUYHOTO Ta sanepHoro o6’emy MCK B cdepoinax moxxke OyTH OCHOBOIO
MiABUILEHHS €(EeKTUBHOCTI KIITHHHUX Tepamiid 3a paxyHok Ttoro, mo MCK 3
MEHIIMMU po3MipamMu He OyAyTh OCiAaTH B JIET€HSAX MalieHTa. BcTtaHoBieHO, 110 3a
dbopmyBaHHS  chepoimiB  BIAOYBAETHCS  PEOYKINS AKTHHOBOTO  KOMITOHEHTY
urockenety MCK nopiBasaHo 3 2D kynbryporo. Kpim Toro, BusiBiieHa peopratizaiis
LUTOCKEJIETY, SIKa CYIPOBOIKYIOTHCS MOJSPU3ALIEI0 KIITUH B CTPYKTYp1 cPepoiny —
KJIITUHUA 30BHINIHBOTO MIAPYy MAIOTh O1IbII PO3BUHEHI aKTHMHOBI (piTaMEHTH, HIK B
Ounbll raMOokux Mmapax. Metaboniuna aktuBHICT MCK 3a KyJIbTUBYBaHHS Y
BUCSUIN Kparii Ha -1y o0y 3MeHinyBaiack Ha 15%, Ha 2-Ty 100y Ha 35%, Ha 3-
TI0 100y Ha 42% TOPIBHSIHO 3 BUXIAHUM PiBHEM (TTOKA3HHK BiIHOBJICHHS pecazypuHa
Ha novatky excriepuMeHTy (0 moba kyneTuByBaHHs)). Busisneno, mo MCK B cknazi
cdepoiniB MarOTh BUCOKHH HU(]epeHIiroBaIbHUN TOTESHITIAL.

TakuMm unHOM, pe3yabTaTH POOOTH AEMOHCTPYIOTH, IO 3a 3D KynbTHBYBaHHS
MCK mronuHM B ckiall cepoiliB BiIOYBA€TbCS 3MEHIICHHS PO3MIPY KIITHH,
nepeOynoBa LUTOCKENETY 1 PeayKIis HOro akTUHOBOIO KOMIIOHEHTY, 3HM)KEHHS
MeTa0oJIIYHOT aKTUBHOCTI 1 nepexia B crad crnokoro. [Tpu npomy MCK 30epiratorsb
KUTTE3NATHICTh Ta AWQEPEHIIOBAIbHUNA moTeHIian. OTpuMani J1aHi CBIIYaTh IMPO
MOXJIUBICTE MOAYJIsAIT BiacTuBocTet MCK 1uisixom BKITFOYEHHS KIIITUH B chepoinu
JUISl OTPUMAaHHS MyJ1y KJIITHH a00 KOHCTPYKIIIH 13 3aJaHUMHU BJIACTUBOCTSIMH.

Po6ota BukonaHa 3a miarpumku HarionansHoro (GoHay nociixeHb YKpaiHu

(mpoexT Ne 2021.01/0276).
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Po3poOka MeToauKH igeHTH(QIKALII TA KIJIBKiICHOT0O BUSHAYECHHS
0i0THHY MeTOA0M BHCOKOe(eKTHUBHOI PiAMHHOI XpoMaTorpadii
B JIIKAPCBKHX 32¢00aX Ta Ji€THYHUX J00aBKax

Ymakona C.C., bypmaka O.B.
Kadenpa ximii J1ikiB Ta JTKapchKOi TOKCUKOJIOT1i, HamioHansHMiA MeTUIHUT
yHiBepcuteT iMeHi O.O. boromounbis, M. Kuis, Ykpaina

sashavbfc@gmail.com, ushakovasofiaO3@gmail.com

Beryn. 3a ocTaHHi Ba JECATWIITTS CIIOCTEPIrajocs 3HAYHE 3pPOCTAHHS
MOIIMPEHOCT] BKUBAHHS JIETUYHUX J00aBOK, $IKI PO3MOBCIOJIKYIOTHCS 4epe3
IIMPOKUHN CHEKTp MapKeTHMHroBUX KaHaiiB. HemaBHe nocnimxenHs HarionampHOTrO
OMUTYBaHHS LIOJ0 CTaHy 3/J0POB’S Ta XapuyBaHHS IMOKa3allo, IO Maibke Oiiblie
MTOJIOBUHU PECTOHJICHTIB, SKi BXXHUBaJIW JIETHYHI JIO00ABKH, MPUUMAIOTh iX I
3I0pOB’Sl IMIKIPH, BOJOCCS Ta HITTIB. Y LEHTPI 1€ TEHJICHII1 3HaXOAUThCA O10THH,
BiTaMiH B-KoMIuiekcy, SIKMH BiJIirpa€ BaXKJIIMBY pOJIb Y MeTaloIi3Ml BYIJIEBOJIIB,
KUPIB Ta OLIKIB.

Ha choronHimHii AeHb, peecTpaliio AIETUYHUX T00ABOK BIAMIHEHO, TOMY
BOHU MNIATAIOTh MPOJAXy B YKpaiHi JMIIEe Ha OCHOBI cepTudikaTy BUpPOOHUKA,
AKUW 1 BIAMNOBIAA€E 3a AKICTh MPOAYKIII, TOMY aKTyaJbHUM JIMIIAETHCS MUTAHHA
BU3HAYCHHS JIMCHOTO BMICTY CIIOJYK Y iXHBOMY CKJIaJIi.

Marepianu Ta wmeroau. Ilpomec sKICHOrO Ta KUIBKICHOTO BH3HAYCHHS
Ol0THMHY MPOBOJWIM 3 BUKOPUCTAHHSAM (PI3UKO-XIMIYHOTO METOAYy aHalli3y —
BUCOKOCe(PeKTHBHOI  pimuHHOI  Xxpomartorpadii.  IIpotsirom  BuUnpoOyBaHHS
BUKOPHUCTAJHU CIM 3pa3KiB, YOTUPH 3 IKUX 3aPEECTPOBAHI, SIK JIIKApChKi 3aCO0H, a 1HIII
TPH € JIETUIHUMH Ao0aBkamMu. HasBHICTH O10THHY BKa3aHa y CKJIal, IHCTPYKIIISX Ta
PEKOMEHIAIlIAX 10 MEIUIHOTO 3aCTOCYBaHHSI.

Byno po3pobiaeHo MeTonuKy ineHTH]IKalli Ta KUIbKICHOTO BMICTY O10THHY Y
BUII[E3a3HAYEHUX 3pa3Kax 3 BUKOPUCTAHHSIM METOAY BHCOKOE(EKTHBHOI PIIUHHOI
xpomarorpadii. Pobotu mnpoBoawSiMCS 3 BUKOPUCTAaHHSM aHAJITUYHOI CHUCTEMHU

«Agilent 1200».
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B saxocti pyxomoi (a3u, Oyno Bukopuctano pocharuuit 6ydepuuit pozunn pH
2,6 Ta aneToHITpua y chiBBigHOWEHH] 85 : 15 06/06 %. docdarnuit OydepHnuii
PO3YHH TOTYBaJIM IUIIXOM BHUKOpPUCTaHHS O01u3bKO 3,99 T HaTpito aurigpodocdary,
KU ToMiIanu B MipHY KoJiOy MicTkicTio 1000 M1, pO3UMHSIN y BOJII, JTOBOIWIN
BOJIOIO /IO MO3HAYKU Ta nepeMimryBaiu. pH po3unny noBoaunu 1o 2,6 ¢pochopHOIO
KHCIIOTOIO.

B sikocti Xxpomarorpadiunoi kojgoHku BukopuctyByBanmm Hypersil ODS,
250 X 4.6 MM, 3 po3MipoM "acTok 5 MKM. llIBuakicTs pyxomoi ¢a3u cTaHoBHUIA
1,0 mn/xB. JleTeKTyBaHHS MPOBOJAMIN Ha JAETEKTOPl 3a JOBXKHUHU XBUIl 200 HM,
ajpke 3a JIaHO1 JIOBXHUHHM XBHUJII CIIOCTEPITa€ThCsl MaKCUMalbHE IOTJIWHAHHS
crioiyku Oi10THHY B yiabTpadionetoBiii obOnacti. Temneparypa KOJOHKH
ctanoBuia 30 °C.

Po3unHu 3pa3kiB OyiM TIATOTOBJIEHI B HEOOXIAHINA KOHIEHTpALli HUIIXOM
nonaanHs 0,01 M po3uuHy TiIPOKCUIY Kallilo, BUKOPUCTAHHSIM YJIbTPa3BYKOBOI
0aHl MPOTATOM 5 XB 3 HACTYIMHUM (PUIBTPYBaHHSM uYepe3 HEHJIOHOBHM MeMOpaHHUN
¢ueTp niamerpom nop 0,45 MKM.

Pe3yabTaTi Ta 00roBOpeHHs. Y XOJi MOCIIIKEHb OyJIM MpoaHali3oBaHI
BKa3aHl BUILE 3pa3Kd y MOPIBHSHHI 3 CTaHAApTHUM 3pa3koM O10TUHY. byio
MpPOBEACHO 1ACHTU(}IKAIII0 NUISIXOM TOPIBHAHHA YaciB yTPUMaHHS Ta
pO3paxoBaHUM KUIbKICHUM BMICT O10TMHY. Pe3ynpTatu cBiauyaTh, WO y I ATH
3pa3kax, YOTHPH 3 IKUX — JIIKAPChKi 3acOo0M, Ta OJIMH 3pa30K — J1€TUYHA JOOABKa,
KUTBKICTh 010THHY cTaHOBUTH Onu3bko 100% no 3a3HaveHoro y ckjiaii, mpoTe
JBa 1HII 3pa3KH, fAKI € JAIETUHYHUMU Jo0aBKamu, MicTATh juime 47% Tta 58%
BIJIMIOBITHO.

BucnoBku. byno po3po0iieHO METOIMKY 3 BUKOPHCTAHHSIM YYTJIMBOTO Ta
CEJICKTUBHOTO METOJIy BUCOKOS()EKTHUBHOI PIIUHHOI Xpomarorpadii, sika JT03BOJISIE
MPOBOJIUTHU 1IEHTU(]IKALIIIO Ta KUIbKICHE BU3HAYEHHS O10TUMHY Yy CKJIal JIKapChKHUX

3ac001B Ta JI€ETUYHUX JOOABOK.
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Po3podka ckiany Ta6/1eTOK BKPUTHX 000JI0HKOK0 HA 0CHOBI ADI
AUAPOrecTePpOHy
®dinenko K.b., Kyxrenko O.C.

HamnionanbHuii papmaneBTHYHUNA yHIBEPCUTET, M. XapKiB, YKpaiHa

Katefilenko2003007@gmail.com

JlunporecTepoH — CUHTETHYHUU MPOrecTareH, SIKMA TOYHO BigoOpaxae mii
OPUPOAHOTO MPOrecTepoHy, €(GEeKTUBHO JOMOBHIOIOYM JIOTETHOBY (a3zy Ta
MIJBUILYIOYN COPUUHATINBICT eHaoMeTpis. KiiHIuH1 JOCHIKEHHS! JEMOHCTPYIOTh
MIJBUILIEHHS PIBHS BariTHOCTI, PO3IIUPEHY MIATPUMKY JtOT€iHOBOI (a3u Ta
MOKpAIEHHS! PENpPOAYKTUBHHUX pE3yJIbTaTiB NpPHU 3aCTOCYBAaHHI UIAPOTECTEPOHY.
Horo chpusTnueuii mpodinbk Ge3nekyd, MiHIManbHI MO6GIYHI eeKTH Ta 3HIKCHHUIA
pU3UK HEOaKaHWX TOPMOHAIBHUX €(EKTIB CIPUAIOTh Horo mpuBadiuBocTi. Kpim
TOTO, BKJIFOUEHHSI JIUJPOTECTEPOHY B MIKHAPOJHI PEKOMEHJAlli MOCUIIE HOro
BaXIUBICTH y JikyBaHH1 [IJID (nedekrty noTeinoBoi dasn).

HuaporectepoH e(EKTUBHUN TMpU MNPUHOMI BCEpEIUHY, BIH IOBHICTIO
3a0e3nedye HacTaHHSA a3y CEKperil B €HIOMETpii, 3HWKYIOUM TUM CaMHUM PU3HUK
rinepruiasii eHaoMeTpis Ta/abo KaHIeporeHe3y, MiJABUIIEHUNM Mif] €0 €CTPOreHY.
Jlikapcekuii 3acid TOKa3aHWUM y BCIX BHUMOaAKax JAeQIIUTY €HJAOTEHHOTO
IIPOreCTEPOHY.

MeTtotro Hamoi poOOTH CTan0 BU3HAYEHHS OPIEHTOBHOTO CKJIATY 1 TEXHOJOTIi
TBEPJI01 J1KAPChKOi (hOpMH — TAOJIETOK BKPUTUX OOOJIOHKOIO Ta aHaJi3 aCOPTUMEHTY
JKApChKUX 3aco0iB 13 JaHOIO CHOJYKOI y CKjIaal Ha (papMaleBTUYHOMY PUHKY
Ykpainu.

O06’exTaMHu IOCHIKEHHS CTaJIM JIIKApChKi 3acO0H, IO MICTATh B CBOEMY
ckiami guaporectepoH. [lpu anamizi acoptumenty JI3 13 muaporecTepoHOM, IO
MpEICTaBJICHI B YKpaiHi, BUKOPUCTOBYBasU faHi Jlep:kaBHoro peectpy JI3 Ykpainu.

JInst moBHOTO y3arajibHeHHs 1H(opMalii OyJio BUKOPUCTAHO TaKi METO/H, SIK:

HAyKOBHM, TEOPETUYHUN Ta MOUIYKOBUU MeToau aocmikeHHs. [IpoBeneno po3bip
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CKJIaay TBepAOoi JIKApChKOi (OpMU AUIPOTECTEPOHY Ta JTOMOMDKHUX PEUYOBUH, 3
BUKOPHCTAHHSM JIITEpaTypHUX JTaHUX.

3a pesynapTaTaMu MPOBEACHOTO aHali3zy (QapMalleBTUYHOTO PUHKY YKpaiHu
BU3HAUEHO, IO HAa CHOTOHI HE 3apEECTPOBAHO KOJHOTO BITYHU3HSHOTO JIIKAPCHKOTO
3aco0y 13 BMICTOM Juaporectepony. Jlikapceki 3aco0u IpeacTaBieH! KOMIIaHI€0
Solvay Pharmaceuticals B.V., ska BupoOmse JJYDPACTOH (tabmeTku, BKpHUTI
1iBKOBOIO0 000j0HKOI0, 10 Mr Ne 20), DEMOCTOH KOHTI MIHI (ta6aetku, mo
0,5 mr/2,5 mr Ne 28 ) ta ®EMOCTOH KOHTI (Tabnerku, BKpUTI IUTIBKOBOIO
000510HKO10, 110 1 Mr/5 mr; Ne 28). 111 TabneTku MaroTh OCOONIMBUM MOMUT HA PUHKY
VYkpainu, Tak sIK BOHU JIKYIOTb MPOOJIEMU pPO3JIa/iB BHACIIIOK MPOreCTUHOBOI
HEJOCTaTHOCTI, AMCMEHOPEI0, EHJIOMETPio3, BTOPMHHY aMEHOPEI0, HEperyisipHi
MEHCTpYalibHI UK, AUCHYHKIIMHI MAaTKOBI KpOBOTEYl, OE3ILTIAJA, COPUYUHEHE
JIOTETHOBOIO HEJIOCTATHICTIO.

B xoxi anamizy Oyjno BHU3HA4Y€HO psJ JOMOMDKHHUX PEYOBHH, IO YaCTiIlle
BUKOPUCTOBYIOTH Yy TIpOIleCl BUPOOHHUIITBA JHKAPCHKUX 3acO0IB 13 BMICTOM
JAUIPOTECTEPOHY:

- sapo TaONeTKU — JIAKTO3a, MOHOTIAPAT; TIMPOMEN03a; KpOXMalb
KYKYPYI35HUI; KPEMHIIO A10KCHUJI KOJIOTAHHUI O€3BOIHMIA; MarHito cTeapar;

- obOoyoHKa TabyeTku: makporon (momerwieHokcun) - 400, rimpomenosa,
tutany aiokeup (E 171).

3a pesynbTaTamMu aHali3zy JAOTMOMDKHUX PEYOBHMH MOYKHA MPUITYCTUTH, IO
BUPOOHHUIITBO TaOJETOK BIOYBAETHCS 13 BUKOPUCTAHHSIM METOAY TMOMEPEIHBOI
IPaHyJISIII.

AHani3z (QapmarieBTUYHOTO pPUHKY TIOKa3aB, IO JIKapChki 3acobm 13
nuaporectepoHom Ha 100% mpeacTaBiieHi 3aKOPJAOHHUMHU BUPOOHUKaMU. Tomy, npu
SAKICHOMY TMiI00p1 KOMIIOHEHTIB Ta BHKOPUCTOBYIOUM Cy4yacHe OOJaAHAHHA 1
TEXHOJIOT1H0 BUPOOHMIITBA MOKJIMBE BUKOPUCTAHHS CYOCTaHIIi TUIPOreCTEPOHY IIPH
BUPOOHHIITBI TEHEPUYHOTO JKapChKOTO 3aco0y Ha BITUYHU3HSHOMY

(dbapmalleBTUYHOMY MIAPUEMCTBI.
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3acrocyBaHHSI HAHOYACTHHOK MeTaJiB B (hapManeBTHYHIN
Ta MeJUYHIN 0i0TEeXHOI0TifAX

'®panuyk €.P., LK rimoBa O.M.

'HaujionansHuii TexHiYHUI YHIBEPCUTET «XapKiBCbKUH MOJITEXHIYHUN THCTUTYTY,
M. XapkiB, YKkpaiHa
2JIY «IHCTHTYT 3aranpHOi Ta HeBiaKmaaHoi xipyprii im. B.T. 3aiinesa
HAMH Vkpainn», M. XapkiB, YKpaiHna

franchukye@gmail.com

HanomaTtepianu Bxke JaBHO MPUBEPTAIOTh yBary CHELIANICTIB PI3HUX raily3eu.
Cpi6:710 Ta 30710TO BUKOPUCTOBYBAJIUCS CTAPOJIABHIMHU ETUNTSHAMHU Ta PUMJISTHAMU B
JICKOPAaTUBHUX, MOOYTOBUX Ta MEAMYHUX IUISIX. 3 4aCOM MPAaKTHYHE 3aCTOCYBAHHS
HAHOYACTHUHOK METaJiB 3HAYHO PO3UIUPUIIOCH.

[TonynsipHICTP HAHOTEXHOJOTIH B MEIWIIMHI IOB’S3aHa 3 BIPOBAIKCHHIM
HEOpPraHIYHUX Ta MOJIMEPHUX MaTeplajiB sl TAPreTHOI JOCTaBKU Ta PETyJIbOBAHOTO
BUBUIHHEHHS JIIKIB, SIKI MOKA3aJIM CBOIO KIIIHIYHY €(pEeKTUBHICTH 1 Oe3neuHicTh. binbi
TOTO, [l MaTepiaiv MOXKYTh B Psi/ii BUMIAJKIB BUCTYNATH B IKOCTI CAMOCTIMHOI J1F0401
PEYOBHHM 3aB/SKH IXHIM pO3MIpaM 1 0COOIMBOCTIMHU KOMITO3HULIII.

MertanokcuaHl HAHOYACTUHKH: OKCHAY 3aii3a, TUTAHY TIOKCHIY, ITUPKOHIIO
TIOKCHUY, IEPII0 TIOKCUAY — MalTh KaTalITUYHI Ta aHTHOKCUIAHTHI BJIACTHBOCTI,
XIMIYHY CTIWKICTh, BUKOPUCTOBYIOTHCS JUIsl JIIKYBaHHS TATOJIOTiM, MOB'S3aHUX 3
okucoBanbHUM cTpecoM (Puneet U. et al, 2020). ITepexigHi Metanu: Mifb, 3aii30,
XpOM, BaHAJId Ta KPEMHI — MalTh PEJOKC-aKTUBHICTh 1 MOXYTb TI€HEpPYBaTH
aktuBHi Gopmu kucHO (ADK) 3a nomomororo peakiiit ['abepa-Beiicca Ta ®entony,
iXHsI aKTUBHICTB MPOTH paKy Oyia nmpoaeMoHcTpoBana Suma P.R. et al. 8 2020 p.

CrnexTtp 010J0TIYHHMX 1 MEIMYHUX BIIMBIB HAHOYACTHUHOK MiJi pI3HOMAaHITHU.
Bouu uyunHATh QyHTINUAHY, OaKTEpHUIIMAHY, O10UIHY, POTUBIPYCHY, aJbraluaHy,
IIUTOCTAaTHYHY, aHTUOKCHUJAHTHY, TOMY IO 3anexHo Bix pH cunTesyrorh ADK,
OKHCHIOIOTh JIMiaM MeMOpaH, 37aTHI HETaTUBHO BIUIMBATU HAa OUIOKCUHTE3YIOUY

CHCTEMY, BUKIIMKAIOTh TUCQYHKIIIT MiToOXOHIpil, momkomkyoTs JJHK (Ma X. et al.,
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2022) i akTuBYIOTH YHiBepcanbHUid TpaHckpuOiitamii hakrop NF-kB (Crisan M.C. et
al., 2022).

HaHo4acTHHKM Mili CTUMYIIOIOTH E€KCIIPECII0 MOJIEKYJ E€KCTpPAaleNIOJIIPHOTO
MaTpUKCy: IHTETpUHH (MeMOpaHHI pEelEenTOpHi OLIKM) — OCHOBHI TOCEPEIHHUKH
3'eIHAHHS KJIITHH 3 TO3aKJIITUHHUM MaTpukKcoM, (iOpuHOreH i1 kosareH. Bouu
NPUCKOPIOIOTh TPOLIEC 3arO€HHS paH, CTUMYJIOIOYM aHTioreHe3 Ta (pakTop pocTy
eanorenito cyauH (VEGF) depe3 miro Tpanchopmyrouoro pocroBoro ¢akropa-1-
anb(a, iHaykoBaHoro rimnokciero (HIF-1), ne miap 301umbIIye #loro ekcmpeciio Ta
3B'I30K 3 BaXJIMWBUMHU €JI€EMEHTAMHM B NOOTESHIIMHUX calTax akKTuBalli Ta
MIPOMOTOPHUX 0O0JIACTSIX TeHIB, Kl KOHTpostoroThess HIF-1. Bucoki koHueHTparii
MiJll COPUSIIOTH EKCIpecii MeTalonpoTeiHaz MaTtpukcy y ¢idpobiactax, HHU3bKI
KOHIIEHTpaIlii 30UIbIIYIOTh AaKTUBHICTh LHMX MO3AKIITUHHUX I[UHK-3aJIEKHUX
EHJOMEeNTHa3, SKI 3JaTHI PYWHYBaTH BCl THUIMK OUIKIB E€KCTPaIETIOISIPHOTO
MaTpHuKCy. [HIlll MeTajeBl HAHOYACTUHKU MalOTh MOI0H1 €(heKTH MpH JTIKyBaHHI paH.

B psiai po6iT mokazaHo, 10 HaHOYACTHHKHY Mifi po3mipom meHie 10-15 um He
utoTokcuyHi (Chaerun S.K. et al, 2022), 6inbiie 18-32 HM MarOTh CepeiHIO, OLIbIIE
40 um — BUpaXkeHy nuroTokcuuHicTh (Kashyap P. et al., 2023).

HanowacThHKM MIOKCHAY WEPII0 MOKAa3alyd IMIMPOKUMA CIEKTP BIACTUBOCTEH:
OaKTepUIMAHY, TPOTUBIPYCHY, IUTOCTATUYHY, (DYHTIIUIHY, PEIOKC-CTaOLTI3yI0Uy
nitro (Hikituenko Tta iHmi, 2023), 3aXWIarTh BiJl HIKIAJIMBOL J1i aIKOTOJIIO. Ix
BUKOpUCTOBYIOTH B sikocTi drug delivery system. Kon'toratn HaHOYaCTHHOK JTIOKCHTY
LEPII0 3 TeNapuHOM €(EKTUBHO MPUTHIUYIOTh PO3MHOKEHHS €HIOTENIaNbHUX KIITHH
1, BiIMoBiiHO, aHTioreHe3 npu nyxiauHax (Lord M.S. et al., 2013).

YacTuHKM TIOKCUIY TEpir0 po3MipoM 2-12 HM HE IUTOTOKCHUYHI: po3MipoM 6
HM 3 KoHUeHTpatieo 0,01 M nposiBisioTs NPOMIXKHY HUTOTOKCHYHICTh, PO3MIPOM 2
HM 3 KoHIeHTparie 0,1 M — abconmoTHO 0100€31euH] i ONTHMAaIbHI I METUIHUX
3actocyBanb (Klimova E.M. et al., 2019).

OT1xe, HAaHOYACTUHKU METaJliB MalOTh PI3HOMAHITHUM CHEKTp Ali, IO CTajo
MiJCTAaBOI0 BUBYEHHS iXHBOI 010JOCTYMHOCTI Ta OE3MEYHOCTI, a TaKOXK CTBOPEHHS

CKJIAJTHUX HAHOKOMIIO3MI{Ii Ha 1X OCHOBI JJIs1 JIOCTABKH JIIKIB.
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Po3pobka m'sikoi JikapcbKoi (POPpMHU Ha OCHOBI
BOJHO-CIIUPTOBUX BUTATaHb 3 KOPEHEBHIL i KOpeHiB
XPiHY 3BUYAWHOTIO i 0yTOHIB IBO3IHYHOIO JIepeBa

Xumunuyk A.C., Hikomaituyk H.O.
Hamionanbnuit papmaneBTHYHUN YHIBEpPCUTET, XapKiB, YKpaiHa

tfp@nuph.edu.ua

[Tapo/1oHTO3 — 3aXBOpPIOBaHHA, K€ Bpaka€ TKAaHWUHHU, IO OTOUYYIOTH 3YO.
[TapogoHT yTpuMye 3y0 B CTaOUIBHOMY IMOJIOKEHHI 1 BKJIIOYAE SICHA, TMEPIOJIOHT,
KICTKOBUU IIeMEHT 3y0a, anbBeosid. JleCTpyKTHBHI NpOLECH, IO BiAOYBAalOTHCA B
MapoJIOHTI, MPU3BOJATH /0 MATOJOTIYHUX 3MIH CTPYKTYpU TKAaHUH TapOJIOHTA, iX
BUTOHYCHHS 1 BUCHAKXCHHS.

Axmo  BimOyBaroTbcs  MOAIOHI  TOPYIICHHS, KOMIUICKCHE  JIIKyBaHHS
MapoJOHTO3Y — €MHUN croci0 30epertu 3you. B pe3ynbrari JereHepaTUBHUX 3MiIH 1
MOTIPUIEHHSI OMOPHO-YTpUMYy€ (YHKIII TapOJOHTY JIIOAMHA MOXE BTPATUTH
3mopoBuit 3y0. JlikyBaHHSI apoIOHTO3y HAMPABICHO HA YHOBUIBHEHHS aTpOQiUHUX
3MiH 1 3amoOiranHsi BumnajgaHHs 3yOiB. 3a ominkamu BOO3, mojioBuHA HAceJICHHS
MJIaHETH, MPUOIU3HO 3,5 MITbApAA JIOJEH, CTPaXKIA€E Ha 3aXBOPIOBAHHSI MMAPOJIOHTY.
ToMy BaKJIMBE CBOE€YACHE TA MPABUJIbHE JIKYBaHHS.

O06'exTamu JOCIIIPKEHHS CTY>KUJIA BOJIHO-CIIUPTOBI BUTSATAHHS 3 KOPEHEBUIIIA 1
KOPEHIB XpiHY 3BUYAMHOT0, 3 OyTOHIB TBO3JIUYHOTO JepeBa 1 00'eHAHE BUTATAHHS 3
KOPEHEBHUILIA 1 KOPEHIB XpiHY 3BMYAWHOro 1 OYTOHIB TBO3JWYHOTO JAepeBa, SIKI
BBOJIMJIUCS JI0 CKJIaTy TeliB (BUTATAHHS 3a3aJI€T1Ib YIIAPIOBAIH B 2 pa3u).

[Tpu BUTOTOBJICHHI CTOMATOJIOTIYHUX TelliB JTOTPUMYBAIUCS
3araJbHOTPUHHSTOI TEXHOJOTIYHOT CXEMH IMPUTOTYBAHHS M'SIKUX JTIKAPCHKUX (HOPM.

B sikocTti reneyrBoproBadiB BukopuctoByBanucs ['ELL, T'TIL (2-4%), a Takox
pizui mapku ITEI: 400 (20-40%), 1500 (20-40%) i IIBC. O0'eqnaHe BHTSTaHHS 3
KOPEHEBUIIA 1 KOPEHIB XpiHY 1 OYTOHIB I'BO3JAMYHOTO JIepeBa BBOAMIOCS Y KIJTBKOCTI
25%. B mporeci pobotu Oynu BukitoueHi 3 ekcnepumenty ocHoBu [IBC 1 ocHOBH 3

cymimni TTEI'-400 1 TTIEI'-1500 B pi3HMX CIIBBIIHOIIEHHSX SIK IO HE BIAMOBIIAIOTH
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XapaKTEPUCTHKAM PEOJIOTiH, IO HE YTBOPIOIOTH CTPYKTYpPH Teli0 (32 paxyHOK
BHCOKOTO BMICTY CITUPTY, B SKOMY BOHHU po34uHHI). Takox BimMoBuiucs Big 2% i
3% remni I'TIL] 1 I'ELL sk Ti, 1110 HE MalOTh CTPYKTYPH TE€IIIO 1 BUTIKAIOTH 3 TYO.

BinopakyBanu yci remi na I'TIL[, ockinbku mnposiBisiiacs (apmarieBTHUHA
HECYMICHICTb, 1110 BUpakaJlacid B «BHUCOJIIOBaHHI» OCHOBH, IPU BBEJEHHI B 1 Telb
o0'eqnanoro BuTsAraHHs. [Ilpu BUKOpPUCTAaHHI OJIHOKOMIIOHEHTHUX BHTSTaHb,
moaiOHMIA ePeKT criocTepiraBcs TITLKY MPU BBEACHHI B KOMITO3UIIIIO TEITI0 BUTSTAHHS
3 OyTOHIB T'BO3JIMYHOIO JE€PEBa, T'€lib 3 BUTATAHHAM 3 KOPEHEBHUIIl 1 KOPEHIB XPiHY
3BUYAHOTO BUXOAWB OMHOPiAHUM. OKpiM OCHOBH 1 BOJHO-CHUPTOBHX BHUTSATaHb 3
JIPC no ckiagy MOpoONUCIB BBOAWIM MICHEBUN aHECTETHK JifgokaidH (2,5%) nis
KyIIpyBaHHS OOJILOBOTO CHHAPOMY 1 XJjopua Kamibiilo (5%) mns 30UIbIIeHHS
MEPOKCUAA3HOT aKTHUBHOCTI. B sKOCTI migcomomkyBada B Teib BBoAwmM «l{ukimamar
HaATPIIO».

Metonuka otpumaHHs rento : A0 cyxoi ocHoBH (4% I'ELl) omHOMOMEHTHO
MIJJIUTA yBeCh 00'€eM piaWHM (BOJa 1 BOJAHO-CHUPTOBE BUTATAHHS 3 JOJaBaHHIM
JJOKATHY 1 KaJbIll0 XJOPHUIY), PETEIbHO MEepeMIlIaTd BOPOAOBXK | XBUIMHH 1
3QJIMIIUTHU 0 OCBITU CTPYKTYpH Temto. [IoTiM mpu jerkomy nepemiiryBaHH1 BBECTU
TIIIEPHH 1 IUKJIaMar.

OtpumaHi reii € HamiBIPO30pOI0 MAacoi0, >KOBTO-3€JIEHOTr0 a0 KOBTOTO
KOJIbOPY 3 XapakTepHUM 3amaxoM. pH mocnikyBanux 3paskis ckiaio 6,8-7,07, o €
3aJIOBUTbHUM TIOKa3HUKOM [JIsl TE€JiB, MPU3HAUYCHUX IS JIIKYBaHHS 3aXBOPIOBAHb
MapOOHTY.

OI1iHKY 3JaTHOCTI T'eliB BUBUIBHATHU AiI0YY PEYOBHMHY MPOBOJUIN METOJIOM
mudy3ii B arapoBuil renb. B skocTi iHaukaropa BukopuctoByeThesi FeCls, sikuii B
KOMIUIEKCI 3 (PEHOJIbHUMHU CIIOJIyKaMHM Ja€ I1HTEHCUBHO Oype 3a0apBieHHS. 3a
BEITMYMHOIO 30H (hapOyBaHHS Cyauiud Tpo Mipy audy3ii JTIKapChKoi PEYOBUHU 3
remro. Kpaii pe3ynbTaTé BUBUIBHEHHS aKTUBHUX KOMIIOHEHTIB 3 TENIB IMOKa3aJH
cknaau Ha 4% ['ELl. BusnaueHuii yac akTUBHOTO BUBLJIbHEHHSI (PEHOJIBHUX CHOJYK -

20 XBUJIMH.
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MOHOK/IOHAJIbHI AHTHTIJIA: EPCIEeKTUBHICTH PO3POOKHU OiocuMisIpiB

Xopa O.B., Kamwxnasn O.C., Xoxaenkosa H.B., Kaiiora O.B.
Kagenpa Giorexnonorii HarionansHoro hapmaneBTHUHOTO YHIBEPCHTETY, M. XapKiB, YKpaiHa

kalyuzhnayao.s@gmail.com

3rigHo 13 3aranpHOI0 MOHOTpadico (DY 2.0 «MOHOKIOHAIBHI aHTUTLIA IS
3aCTOCYBaHHS JIIOJAUHOI0» MoOHOKIOHANBHI aHTuTiia, MKAT (monoclonal antibody,
mMAD) — npenaparu iMyHOTIIOOYITiHIB 200 (PparMeHTIB iIMYHOTJI00YJIiHIB, HAIPUKIIA]
F(ab)2-pparmenTiB, i3 meBHOO crenuiYHICTIO, MPOIYKOBAHUX OJHHUM KIOHOM
KJIITHH.

Haii6inpm mupoko MKAT 3acTOCOBYIOTBCS B MEAMITUHI IS J11arHOCTUKH
(30KpeMa, pi13HUX reMaTOoJIONIYHUX 3aXBOPIOBAHb), Ta JJIA JIKYBaHHS PI3HOMAHITHHX
OHKOJIOTIYHHMX, PEBMATOJIOTIYHUX, ACSIKUX HEBPOJIOTIYHUX 3aXBOPIOBaHb (30Kpema,
PO3CISTHOTO  CKJIEpO3y) Ta IYJbMOHOJOTIYHMX 3aXBOPIOBaHb, a TakKOX Y
TPAHCIUIAHTOJIOTI 1711 MPO(IIaKTUKK peaklli BIATOPTHEHHs TpaHCIUIaHTaTy. Benuka
yacTuHa npenapatiB MKAT BUKOPUCTOBYETHCS B OHKOJIOT1i, 1HII - JUIsl JIIKYBaHHS
ayTOIMyHHUX, 1H()EKIIHHUX, aJepriYHUX 3aXBOPIOBAaHb, 4 TAKOX B TPAHCIUIAHTOJNOTI1
JUTst PO(ITAKTUKY 1 JIIKYBaHHS PeakKilii BIATOPTHEHHSI MICJIs TPaHCIUIaHTAIlil.

Metoau BupoOHUIITBa MKAT Bech yac yJJOCKOHAIOIOTHCS: 3a moHaa 40 pokis,
[0 MUHYJIA 3 MOMEHTY BUBEJICHHS MEPIIOTO MUIIAYOT0 aHTHUTIJIa HA PHHOK, CTAI0Cs
0arato 3MiH — aHTUTIJIa HABYMJIMCS TYMaHI13yBaTH, PO3POOUIIH CITOCOOH X MITy4YHOTO
OTpUMAaHHS, BJAOCKOHAJIWIM METOAM BHUBYEHHS a(IHHOCTI 1 1HIIUX BJIACTUBOCTEH,
JOCATJIM BEJIMYE3HOTO MPOTpecy y BUPOOHMITBI Ta OYMILEHHI, SIKUHA JJO3BOJIUB
3HM3UTH COOIBapTICTh aHTUTLI. B pe3ynbTari, MOHOKJIOHAIbHI aHTUTLIA BUSBUIIUCA
cepell OCHOBHOTO KJjacy TepameBTUYHUX 3acO0IB JJig JIiKyBaHHsA OaraThboX
3aXBOPIOBaHb JIOAMHMU. AJle, HE3BaXalOUW HA 3HAYHUM PO3BUTOK TEXHOJIOTIN
orpuManHs MKAT, BapTiCTb OpUTIHAJIBHUX TMpEnapaTiB 3ajJUIIAETbCS TOCTATHBO
BHCOKOIO 4epe3 BUTpPAaTH BHUPOOHMKIB Ha JOCIIJKEHHS 1 PO3pOOKY, SKI MOXKYTb
tpuBaTtu 10-15 pokiB Ta gocsratu 1 mupza eBpo ado mon. CIIA. Ane micast Toro sik

MaTEHT 1 PUHKOBA BUHATKOBICTB 1€ (HOPMYJIM 3aKIHUATHCS, KOHKYPYIOUl BUPOOHUKH

366



3MOXYTh BUBECTH Ha PUHOK O10CHUMUISp 3a HE3HAUYHY YACTKY I[IHH, HAJAl04YH OlIbIII
JICIIeBl BaplaHTH I yPSMIB Ta TMOTEHINIAHO 3a0e3Meuyrody MAIliEHTIB IIHPOKUM
JOCTYTIOM J10 JIiKyBaHHs. Ha po3poOKy mux mpoaykTiB Moxke 3Hagooutucs Ha 30-50
% MeHIe Jacy, 1 BoHH OyayTh KomTyBatu 10 70 % MeHme, HiXK ixHI Ol0J0TiUHI
OpUTIHAJIN.

[IpoBenemMo aHami3 (3 BIAKPUTHX JPKEpEN) IIH HAa OPUTIHAJIBHUN Ipernapar
['epuenTuH, 3apeecTpoBaHuil B YKpaiHi, Ta OIOCUMUIIPH, SKI 3aKyMOBYIOTHCS
HeHTpasTi3oBaHo JleprkaBHUM MmianpreMcTBOM «Meauuri 3akymiBii Ykpaiau» (Tao. 1).

I'epuentun (MHH: Trastuzumab (Tpacty3yma0)), BUpoOHUK - MIBeHIIapChka
komnaHig «Hoffmann-La Roche», ATX-xom: LOIFDO1 Trastuzumab, -
pEeKOMOIHAHTHE TyMaHI30BaHE MOHOKJIOHAJIbHE Kamma-aHTuTiuio kiacy IgGl,
OTpUMaHE 3 KIITUH S€YHUKIB KUTAWCHKOIO XOM’siKa, SKE€ MICTUTh MHUIIaYi
rinepBapiabenbHi JUISTHKA BapiadeabHOT YaCTHUHHU.

3rizHo MixkHapoaHuX pekomenaaniit National Comprehensive Cancer Network
(NCCN, HarmionaibHa KOMIUIEKCHA OHKOJIOTIYHA MEpEeXKa) MJisi OHKOMAI[EHTIB 3
BCTAHOBJICHUM J11arHO30M 3 amiutidikariiero reHa Her2/neu pekoMeHioBana TapreTHa
antu-HER2 Ttepamis MKaT — Tpacrysymabom (I8 [JOCATHEHHS CTIHKOIO
TEepaneBTUYHOTO €PeKTy peKoMeH0BaHO 18 iH]y3iit mpoTsirom poky). ToOTto, s
nmikyBaHHs 1 oHkomaiieHTa Baroro 75 kr motpibHo 55 ¢dmakoniB Tpacty3zymaly B

no3yBaHH1 150 mr (nepie BiuBaHHs 8 Mr Ha | Kr Baru, aaii — no 6 mr).

Tabmuns 1. AHani3 1iH Ha OpUTiHANBEHUY npenapat ['eprenTuH Ta 6iocuMiIsIpU
(cranom Ha nmoyatok 2024 poky

[Ipenapar Bupo6uux Ilina 3a 1 ¢nakon mo [Tpumitka
150 mr, rpH
I'epuentun | Roche, F. Hoffmann-La Bin 13201,52 - [{inu B anTekax
Roche, Ltd. 15000,00
Orispi Maiinan CAC 1681,85 Haxa3z MO3 Bix 24.01.2024
Ontpy3ant | Samsung Bioepis NL BV 1687,00 Hakaz MO3 Big 05.07.2023
Tpasumepa | Pfizer Europe MA EEIG 1568,00 Haxa3z MO3 Bix 02.01.2024

OTxe, HEBIJ EMHOIO TIEPEBaror OIOCUMUILSIPIB MOKHA OJIHO3HAYHO BBaXKATH
uiny. IlpucyTtHicTe OlocuMUISIpiB  Ha (apMaleBTUYHOMY PHUHKY MIABHUIILYE
KOHKYPEHIIII0, 1€ CHOpHUs€ TOJIMIICHHIO JOCTYIMHOCTI TapreTHOi Tepamii s

TMAII€HTIB Ta 3HIKCHHIO BUTPAT JIJISi CHCTEMHU OXOPOHU 3JI0POB’sl YKpaiHw.
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OnTumizanis yMoB eKCcTpakuii aCKOpPOIHOBOI KHUCJIOTH
3i cBizKMX KBIiTIB Jasminum

n6a A.B., Anekcanaposa O.lL.

Kadenpa dapmaxomorii Ta TexHomnorii JikiB OfecbKOro HAI[IOHATHHOTO YHIBEPCHUTETY
imeni [.I. MeunukoBa, M. Oneca, Ykpaina

annaaatsubaaaa@gmail.com, aleksa713135@gmail.com

OnTuMizallis yMOB €KCTpakilii acKopOIiHOBOI KHCJIOTH 31 CBIKHX KBITIB
’KAaCMHMHY BUKJIMKA€ BEJIMKUM 1HTEpEC y 3B'A3KY 3 MOr0 MOTEHLIMHOIO KOPHUCTIO AJIs
KOCMETHYHOI Ta (papMaleBTUYHOI MPOMHCIOBOCTEH. ACKOpOiHOBa KHUCIOTa, abo
BiTaMin C, BiZioMa CBOIMH AHTHOKCHUJAHTHHUMH BJIACTUBOCTSIMH Ta KOPHUCTIO IS
310poB's. EdexTuBHa eKkcTpakiis Ii€l CIONYKH 3 »KaCMUHOBUX KBITIB BUMAarae
PETENBHOTO AOCIIHKEHHS PI3HUX (PAKTOPIB, TAKUX SIK €KCTPAreHT, TEMIEpaTypa, 4ac
€KCTpaKIlii Ta BIIHOWIEHHS MaTepiaty A0 PO3YHMHHUKA.

VY kBiTax >KacCMUHY HasiBHI 010JI0T1YHO aKTUBHI PEUYOBHHH, TaKl 5K, TJIIKO3H]IH,
TeprieH, (QuaBaHOinM, TOMI(PEHOIbHI CIOJIYKH, OpTraHiuHI KHUCIOTH Ta 1HII
PEYOBHHM, SIKI HAJalOTh TEBHUW CHEKTp  (PapMakoJOTiuHOI  aKTHBHOCTI:
MIPOTU3ANAIBHUH, PaHO3aroBaJIbHAM, AHTUCTPECOBUU, IPOTUMIKPOOHUH,
AHTUOKCUJAHTHUH Ta 1HII (PapMaKoJIOT14HI BIIACTUBOCTI.

Mera Hamoro MOCTIPKEHHS IOJsirajla B BUBUCHHI BIUIMBY KOHIICHTpAIlii
€TUJIOBOTO CIIUPTY Ha KUJIbKICHUI BMICT aCKOPOIHOBOT KUCIIOTH, BUIYYEHOI 31 CBIKHX
KBITIB skacMURHY (301p 2023 poky).

B  dKocTi eKcTpareHTy BHWKOPHCTOBYBAJIM €THJIOBHM CHUPT  Pi3HOL
konmreHtparii: 40%, 50%, 60%, 70%, 80% Tta 90%. Excrpakiiito MNpOBOIWIH
METOJIOM Marieparlii mpoTsiroM 7 Ai0 mpu KiIMHATHIA TeMriepaTypi. 3a JTOMOMOTOIO
TUTPOMETPUYHOTO METOJY aHali3y BCTAHOBIIOBAJIM 3arajilbHUi BMICT acKOpOIHOBOI
KHUCJIOTH: B1IOMpan 2 MJI €KCTPAKTy, NOMIIIAJIN B KOJIOY J1 TUTPYBAHHS MICTKICTIO
100 mi , mpubassum 2 Ma 2% po3uuHy CONSTHOT KUCIOTH, SO MJT BOJIM OYHUIIIEHOT 1
TATPYBAIIN CBI)KOBUT'OTOBJIEHUM 0,001 M PO3YMHOM 2,6-
AnXJa0pheHoNHA0(PEHONSITOM HATPiI0 A0 TMOSBU CBITJIO-POXKEBOTO 3a0apBJiCHHS |,

CTIAKOTO TIpOTATOoM 60 CEeKyH]I.
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Byno BcraHoOBIEHO 3a OTPUMAHUMHU EKCIIEPUMEHTAILHUMHU JTaHWMH, M0
KUTBKICTh BUJTYYEHOI aCKOPOIHOBOI KUCIIOTH 31 CBIKMX KBITIB )KaCMUHY HE 3aJIC)KUTh
BiJI KOHIIGHTpAllli €THUJIOBOTO CIHUPTY. B mociipkeHOMY Jiama3oHi KOHIIEHTpAIlii
€TaHOJTy BIJIYYa€ThCSI aCKOPOIHOBOI KHCIOTH B KimbKOCTi Bix 158,8 mo 171,1 mr/100
I CyX0i cupoBUHHU (puc. 1).

200 -
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T _ ~ -
= 2
3 _5 120 A
£ 2 100 +
2 &
S = 80
g s
5= 607
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40% 60% 70% 80% 90%

KoHueHTparlisi eraHOLy

Puc. 1. BMmicT ackopOiHOBOi KHCIIOTH B €KCTPAKTaX 31 CBIKUX KBITiB )KaCMUHY

BucnoBku. TakuMm 4nMHOM, ISl BUITyYEHHS acKOPOIHOBOI KMCJIOTH 31 CBIKHUX
KBITIB KAacCMHHY MOXXHAa 3aCTOCOBYBAaTH CIHUPT OyAb-sKOI KOHLEHTpamii 3
JOCIIKEHUX, a ONTHUMAaJIbHa KOHLEHTpalis CHOupTy OyJe BHU3HAYATHUCHh IHILIUMU
010JI0T1YHO AKTUBHUMH CIOJYKaMH, SIKI IPUCYTHI B KBITax >KaCMHUHY, II0 € METOIO

ImoJaJbIINX HaIlIWX I[OCJ'IiI[)KeHB .

TexHo0riYHA ONTUMI3aLIfA MPoOLECY eKCTPAKIIl Ta BU3HAYEHHSA 0i0JIOTiYHO
AKTHBHUX PEeYOBHH XBOi cocHHU 3BHYaiinoi (Pinus sylvestris L.)

l’ZIIicaK A.O., 'Coxos0Ba 3.B.

1 o . o . . . .
Onecpkuil HallloHATBHUN yHiBepeuTeT iMeHl1 [.I. MeunnkoBa, M. Oneca, Ykpaina
2 o . o o . o
Opnecpkuii HALIIOHAIBHAN METMYHUMN yHIBEpcUTET, M. Onteca, YkpaiHa

kobernikalenall@gmail.com

Jiig cydacHoi papMarieBTUYHOT HayKW aKTyaJlbHUM MUTAHHAM € MOUIYK HOBHX
JDKEpeN POCIMHHOI CHPOBHMHHM Ta pO3po0Ka pecypcos30epiratoumx Ta eKOJOTIYHHX
TEXHOJIOT1H Ml Yac BUAUICHHS O10JIOT1YHO aKTUBHHUX peuoBUH. OTHUM 3 HAMPSMKIB
paIlioOHaJIbHOTO BUKOPUCTAHHS CHPOBMHHUX PECYPCIB € TEXHOJOTIS KOMILJIEKCHOI

nepepoOKH JTIKapChKOi POCIUHHOT CUPOBUHH.
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KommuiekcHe BHKOpUCTaHHS JIICOBUX peCcypciB nepeadadae yTHIII3AIil0 BCI€l
Olomacu nepeBa, BKIIOYAIOYHM JIEPEBHI BIAXOIM, SIKI € CHPOBHHOIO A OaraThox
I[IHHUX pedoBHH. HasBHICTH y JepeBUHI COCHU 3BHYAMHOI IIHHUX O10JIOT1YHO
AKTUBHUX PEYOBHH Ta MOXJIMBICTh OTPUMAHHS 3 HEi JIKyBaJbHUX TIpEMapariB,
HATypajJbHUX HAMIBOPOAYKTIB JUIsi TNappyMEpHO-KOCMETUYHUX BUPOOHHUIITB,
KOPMOBHX J100aBOK Y TBapMHHMIITBI Ta MTaXiBHUIITBI, CTBOPIOE MEPETyMOBH ISl ii
KOMIUIEKCHOTO JTOCI1>KESHHS.

biosiorivHO akTHBHI PEYOBUHH, OJEp)KaHI €KCTPAKIEI0 BOIHO-ETaHAIbHUMHU
pO3UMHAMHU, MOXYTh OYTH 3aCTOCOBaHI Yy 0ararbox Tally3dX MPOMHCIIOBOCTI.
3acToCyBaHHS €TUJIOBOTO CIIUPTY SIK PO3UMHHUKA JO3BOJISIE OJHOYACHO OTPUMYBATH
KUPO- 1 BOJOPO3YMHHI KOMIIOHEHTH, W0 3abe3nedye 3O0LIbIICHHS BUXOIY
€KCTPAaKTUBHUX PEYOBHH Y 4-6 pa3iB y OPIBHSAHHI 3 TApOoHOOHUMU.

OTxe, UUIECTIPIMOBAHUN  TOMIYK MPUPOJHUX  OIOJIOTIYHO  aKTHBHUX
cyOCTaHIIi#l 3 JOCTYMHOI €KOJOTTYHO 0€3MeYHOi POCIMHHOI CUPOBUHHU € aKTyaJIbHOIO
npobsiemoro. OcoOsMBOi yBaru 3aciyroBYIOTh JIOCHIKEHHS MIOJ0 PO3POOKHU
¢ditonpenapariB 3 XBOWHUX POCIHH, JIIOYUMU PEUOBMHAMU SIKHX €, MEPEHAYCIM,
MITMEHTU 1 CHOJYKU (eHonapHo1 mpupoau. Tomy 00’€KTOM JIOCHIIKEHHS Oyio
o0paHo XBO cocHH 3BHuYaitHo1 (Pinus sylvestris L.).

MeTtoto po6oTu OyJi0 BU3HAYEHHS TEXHOJOTIYHUX YMOB TPOLIECY €KCTPAKIIi,
[0 3a0e3Meuyl0Th MaKCUMaJlbHE BHJIYYEHHS Ol0JIOTIYHO aKTMBHHMX PEYOBUH 3 XBOIi
COCHU 3BUYANHOI.

JInst TEXHOJOTIYHOI ONTHUMI3alli MPOIECY EKCTpakiii O10J0riYHO AKTUBHUX
pPEYOBMH XBOi COCHHM 3BHYailHOi OyJIO BCTAHOBJIGHO 3aJIEKHICTh BUXOMIY
EKCTPAKTUBHUX PEYOBHH BiJ PIAMHHOTO MOJYJS Ta BiJl KOHIEHTpAIll €THJIOBOTO
CIUPTY K po3unHHMKA (B aianazoni 20-90%).

[lokazaHo, MO 3 EKOHOMIYHOI TOYKH 30py JOIJIBHO BUKOPHUCTOBYBATH
piauHHUN MOAynb piBHHM 20, OCKUIBKH TMOKa3HUKU BUXOJY CYMH €KCTPAKTUBHUX
PEYOBHUH CTATUCTUYHO HE BIAPIZHSAIOTHCS Bl PE3YJIBTATIB CEPii 3 pIAUHHUM MOJYJIEM
30. A TakoXX BCTaHOBJEHO, IO 30UIBIICHHS KOHIIEHTpAIlll €THJIOBOTO CIHPTY Y

BOJHO-eTaHONIBbHIN cywmimi 3 20 g0 70 % npu3BOAWTH A0 30UIBIICHHS BUXOMIY
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eKCTpakTUBHUX peuoBuH Bix 20,64 no 27,65 %, mpu nopanbuioMmy 301IbIIEHI
KOHIIEHTpAIlli CIIUPTY CHOCTEPIraeThCsl 3HUKEHHS BUXOAY €KCTPAKTUBHUX PEYOBHH,
1110 TIOSICHIOETHCS X MPUPOIOIO.

Takoxx Oyn0 AOCTIIKEHO KIHETUKY EKCTPaKIii XJI0podisiB, KapOTHHOIIIB,
(eHONBbHUX CIOIYK Ta (PIIABOHOINIB B 3pa3kax XBOi COCHM 3BHYAWHOI B yacl Ipu
BUKOPHUCTaHHI CIIUPTY Pi3HOI KOHLIEHTpAIll K eKCTpareHty. BcraHoBiIeHO, 10 MpU
excTtpakmii B amapati Cokciera XBOi COCHH 3BHYAMHOI BOJHO-CITUPTOBHMH
CyMIIlIaMU Pi3HOI KOHLeHTpauii npu TemmepaTypi 70°C onTuMalibHMM YacoM Ta
KOHLIEHTPALI€}0 PO3YMHHHUKA ISl BWIYYEHHS XJIOpO(UIIB Ta KAPOTHUHOINIB € 2-
roguHHa ekctpakuis ta 90% BomHo-criupToBa cyMiml. [Ipu oMy BHX1JT PEYOBHH
cknanae 490,05 ta 43,77 mr%, BIIIOBIIHO.

VY Bunmazaky exkcrpakuii (eHOJBHHUX CIOIYK Ta (DIABOHOIAIB MPU aHATOTTYHUX
TEXHOJOTIYHUX T[apaMeTpax ONTHUMAJbHUMHU € S5-TOJMHHA E€KCTpaklisi IpH

BukopucrtanHi 70% cnupty, npu oMy BUXiJl criosyk piBamid 3,0 ta 1,1 %.

OnpauoBaHHS CKJIAAY eMYJbCiHHOI Ma3eBOi OCHOBH
JJISL 3ACTOCYBAHHS NPH MiJOLMIBUHHOMY KCepo3i

Umyx C.C., ®enopoBcbka M.I.
Kadenpa dapmarii ta papmaxosnorii, Bonmuacskuit Harionansauii yHiBepcuter
M. Jleci Ykpainku; m. JIynpk, Ykpaina

sofahaponjuk@gmail.com

3rigHo JociimkeHb BeecBiTHROT opraHizaliii oXopoHu 310poB’s, 01u3bpko 80 %
HAceJICHHS Hamol IUIAHETH MAalTh 3aXBOPIOBAHHS CTOIN 1 TOMUIKH, OCOOJIMBO
PO3IMOBCIOIKEHUIM KCEPO3 MIKIPU CTOM — CTaH MIKipH 3 Aedirurom rigpominigis. e
CTaH TIOB’SI3aHUU 13 MOPYIIEHHSIM MPUPOJHOI Oap’epHOi (PyHKIIT Ta/abo HecTayero
HaTypaJbHOTO 3BOJIOKYBAJBHOTO (DaKTOPYy Yy WIKIpl, IO MPU3BOAUTH A0 3HHKECHHS
rigpatamii KITUH mKipu. OnNTUMaIbHUNA MICHEBUN JOTJISI 3a MIKIPOI MPU KCEepo3i
IIKIpY TTOBUHEH SKHAWOUIbINE IMITYBaTH Pi3HI KOMIIOHEHTH IIKIpHOTO Oap’epy ado

BIIHOBJIIOBaTH Moro ¢yHkimito. ToMy y CKJIaal HamIKIpHUX 3aco0IB  MaloTh
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BUKOPUCTOBYBAaTUCA SIK JNOQIIbHI IHTPEMIEHTH, $AKI BIIHOBIIOKOTH AN,
YTPUMYIOTh BOJIOTY 3@ PaxyHOK IUIIBKOYTBOPEHHsI, TaK 1 T1pO(iIbHI KOMIIOHEHTH,
10 B1IHOBJIOIOTH 3BOJIOKEHHS LIKIPH.

OCKiJTbKM OCHOBHMMHM O3HAKaMH MiJOMIBUHHOTO KCEPO3y € HaJMipHAa CYXICTh
IIKipH, 1i TOTOBIIEHHS 1 HASABHICTh TPINIAH CTOM, JJIsS JIKYBaHHS 1 JOTJISAAY Ili€l
natoyiorii eeKTUBHUMHU OyAyTh JIKapChKi mpenapaTd y (gopmi Maszed 3 BHCOKUM
BMICTOM Tigpodo6HOoi ¢asm. s po3poOku CKiiaxy OCHOBU-HOCIS SK 3pa30K MH
o0paiii KOHCUCTEHTHY eMyJbCiiiHy ocHOBY (KyTtymoroi). IIpote GiodapmarieBTryHi
JOCIIJKEHHS MMOKa3aJIM, 110 L5 OCHOBA, MOPIBHSIHO 3 a/ICOPOLIITHOI0 1 eMYJIbCIHHOIO
OCHOBAaMH, MOBUIbHIIIE BUBLIbHSAE JIKapchki pedoBuHu (JIP) 3 M’sikoi sikapchkoi
dbopmu. Lle cBimuuTH NMpo HEOOXITHICTH PO3POOKH YIOCKOHAJIEHOTO CKJIATy OCHOBU
TUIYy BOJA/0OMisl JUIsi TOBHOTHM BHUKOHAaHHS ii (yHKWIM y pa3l JIKyBaHHS 1
MpOQUITAKTUKHU IT1IOIIBUHHOTO KCEPO3Yy.

M’ska JIO, o po3po0IisieThesi, Mae 3a METy TpHUBaJIE 11 3aCTOCYBaHHS Ha MIKIPI 13
KCEpO30M. Y TaKOMY BHUNAAKY HE JOLLILHO BUKOPHUCTOBYBATH Ba3eiiH, OCKIJIBKU BiH
BOJIOJII€ HU3KOIO HEOJIKIB (CTBOPIOE MAPHUKOBUH €(DEKT, MepelKopKae HOPMATLHUM
(1310JI0TTYHUM TIpOIIECaM BUJUICHHS 1 JUXaHHS, HE BCMOKTYETHCS IIKIPOIO Ta 1H.).
BignosimHo B penentypi BazenmiH Oyjo 3aMiHEHO Ha TiIpodoOHI PEHYOBUHU
POCIIMHHOTO/TBAPUHHOTO TIOXO/UKEHHS, Takli SK POCIAMHHI omi 1 Bockd. Jljst
YIOCKOHAJICHHS  OPraHOJICNITUYHUX  BJIACTUBOCTEM 1  KOJOiMHOI  CTaOUIBLHOCTI
eMYJIbCIHOT OCHOBH, JI0 pelenTypu OyJ0 yBeIeHO HaTpilo TeTpabopar. Pasom 3
emyabratopamu Il pomy, BiH J0AATKOBO CTaOUII3ye TE€TEPOr€HHY CHCTEMY HUIIXOM
YTBOPEHHSI MHOXKUHHOI eMyJibcli ouisi/Boaa/omig. Hamu Oyno po3pobieno 9 peuentyp
OCHOB, KOXHa 3 SIKMX BMIIyBaja: MEPCUKOBY OJIit0, KOMOIHaIi0 emynbraropiB II-ro
pony (emynerarop T-2, rmiminepuH MoOHOCTeapaT 1 copOiTaHy osear) 1 BOCKIB
(O/UKOTMHME,  COHSIIHMKOBUH, pHCOBMX BHCIBOK). B sikocTi  Bomuoi  (dasu
BUKOpUCTOBYBaM 1% BOMHMI po3unH HaTpiro Terpabopary. EmymnbCiiiHi OCHOBH
TOTYBQJIM METOZIOM TIPSIMOTO €MYJIbI'YBaHHS Ta OILIHIOBAIN 32 TAKMMH MTOKa3HUKAMU SIK
OITKC, OTHOPIAHICTD, KOJIOITHA 1 TEPMOCTAOUIBHICTD, IUCHIEPCHICTh YACTOK €MYJIbCIHHOT

CUCTEMH MIKPOCKOIIIYHMM METOJIOM, IIBUJIKICTh BUBUIbHeHHs JIP B arapome
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cepenoBuile 6i0papMalleBTUUHUM METOAOM. 3pa3y * y MpOIecl MPUTrOTyBaHHS YcCi
3pa3Kd 3 BOCKOM pHCOBHX BHCIBOK pO3IIApyBajlMCh, TOMY OyiaM BHIy4eHI 3
excriepuMeHTy. Bci pemra 6 3paskiB OyiM OJHOPIJHI 3a 30BHIIIHIM BHIJISIIOM,
BUTPUMAJIM TECT HA KOJIOIHY 1 TEPMOCTAOLIBHICTh, MIPOTE BIAPI3HSINUCH 32 3/AaTHICTIO
BUBUIBbHATH JIP 1 gucnepcHicTio BHYTpimHBOI (a3u. Tak 3pas3ku, 0 BMIITyBaIu
COHSIIIHMKOBUM BICK BOJIOAUIM Kpamiow OiogoctynHicTio (micis 120 xB miamerp
3abapBieHoi 30H1 OyB y Mexax Bim 35,0 qo 38,8 Mm), HiXK Ma3eBi HOCIT 3 OJKOTMHUM
BOCKOM (Ha micist 120 XB aiamerp 3abapBiieHOl 30HU € y Mexkax Bif 34,0 mo 35,0 MM
BiMOBiAHO). [IpoTe 3a 30BHIMIHIM BUIJISAOM, OJHOPITHICTIO HaMalllyBaHHS,
OJTHOPIJTHICTIO TUCTIEPCHOI (pa3u Kpallll pe3yJIbTaTh MOKa3aly 3pa3Ku, 10 BMIITYBaJIU
MOEHAHHA O/DKOJIMHOTO BOCKY 1 €MYJbraTtopiB TJHIEpWI MOHOCTeapaTy 4
copOiTaHoseary.

OTxe, BpaxOBYIOUM JlaHI SIK OPraHOJENTUYHUX 1 MIKPOCKOIIYHUX, TaK 1
pe3yabTat 0loapMarneBTUYHUX JOCTIKEHb, MU oOpaau 2 3pa3Kd OCHOB 3
MOKPAIIEHUMH BJIACTUBOCTSAMHM JJI TOJAJIbIIOL (hapMaleBTUYHOI PO3POOKH Ma3i IpH
IJIONIBEHHOMY KCEpo3i, a camMe OCHOBH 3 IO€AHAHHAMH: OJKOJMHOTO BOCKY 1

IILIEPUIIMOHOCTEApaTy; COHSAIIHUKOBOIO BOCKY 1 cOpOiTaHoNeary.

JlouiIbHICTH PO3POOKHU I'YMOK KYBAJbHHUX JIKYyBaJIbHUX

Yyoka M.b., [1aBiok b.B.

TepHoninbCchbKUI HalllOHAILHUN MeAnuHuM yHiBepcuTeT iMeH1 [.51. ['opbaueBcbkoro
MO3 VYkpainu, M. TepHonine, Ykpaina

chubka@tdmu.edu.ua

[lutanHa pO3MIUPEHHS ACOPTUMEHTY JiKapchkux ¢opm (JID) 3amummaerncs
aKTyaJlbHUM Ta B@XJIMBUM 3aBJIaHHAM Cy4acHOi (apMaleBTUYHOI TEXHOJIOTI].
HoBoro Ta nepcrnektuBHOI TBep10t0 JID ChOroIeHHS € TYMKH KYyBaJlbHI JIIKYyBaJIbHI,
Kl BHUCTYNAalOTh aJIbTEPHATUBHOIO OPAJIbHOIO CHUCTEMOIO JOCTAaBKM aKTUBHHUX
dapmanieBTiuHuX 1HrpeAieHTiB (ADI) s MicueBoi abo CUCTEMHOI J1i  Ta
XapaKTepU3yIOThCsI KOM(OPTHICTIO 1 MPOCTOTOI0 y BUKOPUCTaHHI. ['yMKHU KyBalslbHI

JKyBaJlbHI MaloTh OaraTo mepesar Hajn iHmuMa JID, 30kpema, MBUAKUN MOYATOK il
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A®I Ta BCMOKTYBaHHS iX Yepe3 CIM30BY OOOJOHKY POTOBOI MOPOXHHUHH, IO
3a0e3neuye nmo3utuBHUM BIuB gk Ha ctan HIKT, Tak i1 Oe3mocepenHbo Ha camy
JIKapChKy  PEUYOBHHY, KpiM  IIbOTO, XapaKTepU3ylTbCS  BIIMIHHUMH
OpPTraHOJIENITUYHUMHU TTOKa3HUKAMHU, 110 3arajoM 1 BU3HAUAIOTh iX MPIOPUTETHICTH MPU
BuOopi 3-moMmix iHmMX JI®. CporogHi Ha CBITOBOMY (papMaleBTUYHOMY PHHKY
MPUCYTHI TYMKH JKYBaJIbH1 JIIKyBajdbHI 3 ADI Ik CHHTETHYHOT0, TaK 1 MPUPOIHHOTO
MOXO/KEHHS, 3 PI3HUM IX KIJIBKICHUM BMIiCTOM. JIJis X OTpUMaHHS BUKOPUCTOBYIOTh
pi3HI TEXHOJOTIYHI MIAXOAH, 30KpeMa, TPAAHUIINHMUI CHOCIO TIaBICHHS Ta METOJ
3aMOpPOXKEHHSI, TOAPIOHEHHS Ta Ta0JETyBaHHS 3 BUKOPUCTAHHSIM OCHOBU JUISl TYMKH,
a TakoXX METOJl MNpsIMOro NpecyBaHHs. JlOCUTh I1HHOBalIMHMM Ha CbOTOJHI €
OTPUMaHHsS TYMOK >KYBaJIbHHX JIKYBAJIbHUX METOJOM MPSMOTO MpPECyBaHHS, SIKUH
nepenbavae BUKOpUCTaHHS KommosuiiitHoi cymimi ‘“Health in Gum” (Cafosa,
Icnanis). Came B TakoMy HaIpsIMKY 1 CIIPSIMOBaHI Hallll JOCIIHKEHHS, 1110 TOJISATal0Th
B pO3poO0Il CKIagy TYMOK >KyBaJbHHUX aHTHUCENTHUYHOI Ili, BUBYEHHIO (PapMako-
TEXHOJIOTIYHUX XapaKTEPUCTUK IOPOIIKOBUX CyMIIIEH Ta TOTOBUX TIyMoK. [l
OTPUMAaHHS  EKCIEPUMEHTaJbHUX 3pa3KiB TyMOK JKYBaJIbHHUX BHKOPHCTAIIN
kommnosuiiiiny cymim “HiG PWD-017, sxy Haganu HaMm Uil IPOBEACHHS HAYKOBUX

nocaimkens “Witec Industrial”.

CynoBo-ekcnepTHe I0c/iIKeHHs Jikapcbkoro 3acody «RAPIFEN»

IInukapenko /1.1O.
YepkacbKkuil HAyKOBO-IOCTIAHUN €KCIEPTHO-KPUMIHAIICTUYHUHN LIEHTP
MinictepcTBa BHYTpIlIHIX ciipaB Ykpainu, M. Uepkacu, Ykpaina

dimashyn91@gmail.com

3 moyaTKy poCiiChKO-YKpaiHChKO1 BIHH Ha TEPUTOPIi YKpaiHU MOYAB CTPIMKO
301IBIITYBAaTUCSI HE3aKOHHUH OO0IT HApPKOTUYHUX (OMIOIAHHMX) aHanbreTwkiB [1].
Curtyanisi IOTIpIIyeTbCA BCYNEped HOPMATUBHUM JIOKYMEHTAaM, JOTPUMAHHS SKHX
KOHTPOJIIOIOTh MPABOOXOPOHHI OpraHu Ha JiepkaBHOMY piBHI. OHUM 13 IIpenaparis,
3JI0BXKHMBaHHS SIKUM HaOyJI0 IIMPOKOTO PO3MOBCIODKEHHS, cTaB «Rapifeny, mnirouoro

PEUYOBUHOIO SIKOTO € — an(eHTaH1I.
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Binnosiano a0 «llepeniky HapKOTHYHHX 3acO01B, MCUXOTPONMHUX PEUOBUH 1
npexypcopiB» 3arBeppkeHoro I[locranoBoro KabGinetry MinictpiB Ne 770 Bix
06.05.2000 poxy — andeHTaHIT BIAHECEHO 0 HAPKOTUYHHUX 3aco0iB, 00Ir SKUX
obmexeno (tabmwmms 11, crimcok Nel) [2].

Hocmimkennss npoBoauian y 2023 pori Ha 06a31 maboparopii Bigauty JIMPB
Yepkacekoro HJIEKI[ MBC Vkpainu. OOG’exkToM JociipkeHHs Oyio oOpaHo
po3opy 0e30apBHY piauHY, Ha/IaHy B CKIITHHX aMITyJIax i3 eTukeTkamu «Rapifeny.

JI1s1 BU3HAUEHHS OpraHiuHUX KOMIIOHEHTIB B 00’ €KTI MPOBOIUIIN JOCTIKCHHS
METOI0M ra3oBoi xpomaro-mac-cnektpomerpli (I'X-MC). Jlns uporo BiaOupamu
1.0 ev®, MEPEHOCUIIN B CKJISTHUM (DJIakoH Ta BUmMaproBaiu npu temmneparypi 90°C no
CYXOTO 3aIHIIKY. BHCYIICHY pedOBHHY 3MHUBAIH METAHOIOM B KimbkocTi 1.0 cM® Ta
MPOBOAWIIM €KCTPAKI[II0 Ha YJIbTPa3BYKOBIM BaHHI BOpojoBk 30 xB. OTpumManuii
po34rH (PUIBTPYBaIM, TEPEHOCUIIM JI0 BlaJidi Ta JOCHIKYBaIM 3a JOMOMOIOIO
razoBoro xpomatorpacga Shimadzu GC 2010 Plus 3 Mac-CeneKTHBHIM JCTEKTOPOM 3a
HACTYMHHUX YMOB [3]: pe:KuM BBOy MPOOH — MOALT MOTOKY ra3y-nHocis — (Split) 20:1;
06’eM mpobu — 1 MK, TemmepaTypHa mporpama tepmocrarta — 100°C (tpumarm 3
xB.), HarpiB 10°C/xB. mo 300°C (tpumaru 10 xB.); ras-Hociii — remiif; motik — 1.2
MJI/XB; Tofada — IocTiiHa; kononka — J&W, HP-5MS, kar. Ne 19091S-433 (30.0
M*0.250 mm * 0.25 Mxm); mac-cenektuBHui aetektop — GCMS-QP2020 EI; pexxum
po6otu MC/] — 3a noBaum ioHHHM cTpyMoM (TIC); miamazon ckanyBanns 35 — 450
a.0.M.; 3aTpUMKa I BUXOy po3unHHuKa — 3.00 XB.; TemnepaTypa 10HHOTO JKepeia
— 230°C; Temmeparypa imxexropa — 250°C; Temneparypa intepdeiicy — 280°C.

B xomi mpoBeneHHS JOCHIIKEHHS BCTAHOBJIEHO, IO HAa XpoMaTorpami
JOCIIKYBAaHOTO 00’ €KTa BUSIBICHO MK CEPEAHBOI IHTEHCUBHOCTI, 110 BIATOBIIA€E 32
yacoM yTpumanHs (23.893 xB.) andeHTaHLy.

KinbkicHe BU3HAYEHHS AiF0Y0i PEUOBMHU TPOBOIWIM METOJOM IO METOIY
CHIBBIJHOIIEHHS TUIONI TMIKy PEYOBMHU Ta CTaHAAPTHOI PEYOBHUHH 3 TOYHO
BHU3HAYEHOIO KOHIICHTPAIIIEIO 32 OMMCAHUX BHIIE YMOB.

BucHoBku. [louyaTtok pociiicbko-yKpaiHChKOT BIHHM 3HAYHOIO MIpOIO BIUIMHYB

Ha HeJerajbHUW O00Ir HApPKOTUYHUX (OIMMOIAHMX) aHAJIBIeTUKIB. SIK pe3ynbTar,
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BKa3aHI pEYOBUHU BCE YACTIIIE CTAIOTh 00’ €KTaMU BHUSIBJICHHS OpraHaMu JOCYIOBOTO
pO3CIHiyBaHHsS, a BIAMOBIAHO 1 00’€KTaMU JOCHTIDKEHHS B CYyJOBO-€KCIIEPTHIi
IPaKTHIII.

B pe3ynbTari eKCnepruMEHTaIbHOTO JOCHIIKEHHS BCTAaHOBJICHO, IO BKa3aHa
METOJ/IMKA € MEePCIEKTUBHOIO ISl IKICHOTO Ta KUIbKICHOTO BUSIBJICHHS HAPKOTUYHOTO
3aco0y, 00ir sikoro ooOmexeHo andentanury merogom ['X-MC B mpenapari
«Rapifeny.

IlepeJsiik BUKOPUCTAHUX JIAKEPeJT

1. Binkputnii  pecypc  Nursing  Pharmacology, pexum  goctymy:
https://wtcs.pressbooks.pub/pharmacology/chapter/10-7-opioid-analgesics-
and-antagonists (1ata 3BepHeHHs: 26.02.2024).

2. [lepenik HApKOTHUYHUX 3aco01B, NCUXOTPOMHUX PEUYOBUH 1 MPEKYypCOpiB,
3arBep/keHuit [locranoBoro KaGinery MinictpiB Ne 770 Big 06.05.2000
POKY.

3. CranpaptHa onepauiiiHa npouenypa SOP.DSE.19/124/2-5.4-4.02 «SkicHe Ta
KUIbKICHE JTOCHTIPKEHHSI HApKOTHYHHUX 3aC001B, MCUXOTPOMHUX PEUYOBHH iX
aHaJIOTiB Ta TPEKYpPCOpiB METOAOM Ta30BOi XpPOMATO-Mac-CIIEKTPOMETPIi»

ity JIMPB Uepkacskoro HIEKI] MBC.

Mikpo0ioJsioriuHi gocaigkeHHs npenapary y ¢opmi
TBEPAUX KeJATHHOBUX KamcyJa «Iloximer»

IMImanbko 0.0, ’Bumnencbka JLI.

1 o . o . . . . .
YopHOMOpCHKHI HalllOHAJIBHUH yHIBepcuTeT IMeH1 [lerpa Morunu, M. Mukosnais, Ykpaina,
2 . o o . . .
Harionansuuit papmaneBTHUHUN yHIBEpCUTET, M. XapKiB, YKpaiHa

shmalko.a@gmail.com, lililavyshnevska@gmail.com

VY monepeAHix MOCTIHKEHHAX MU OTPUMAIM TBEPJl JKEJATUHOBI KarlCyiH,
OCHOBHMMHM JIIOUYMMHU PEUYOBMHAMHU SIKUX € O10JIOTIYHO AKTHUBHI CIOJYKH €KCTPAKTY
CyXOro, OTPUMAHOIO 13 TaKoi JIKapChKOI POCIMHHOI CHUPOBHMHHU: OMaHy BHCOKOTO

KOPEHEBHIIE, ITMKOPIIO JIUKOrO0 KOPEHI, TPUIMKIB 3BHUYAMHUX TpaBa, (HEHXEIO
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3BHYA{HOTO IJIOJU, XBOILA MOJHOBOIO TpaBa, BEPOHIKM JIKAPChKOI TpaBa, HariIoK
JTKAPCHKUX KBITKH, TETPYIIKH KydepsBOi IUIOAHM, KPOIUBH JBOJOMHOI JIHCTS,
BOBUOTI'0 TiJIa OOJIOTSHOTO KOPEHEBUINA Y PIBHOMY CITIBBIIHOIIIEHHI.

Busznauenns mikpo6ionoriuaoi unctoty (MbBY) npemnapaTiB € ofHI€IO 13 BUMOT
HepxxaBHoi dapmakonei Ykpainu (ADY) no nux. Bignosigno no sumor OV,
Karcyiau 3 POCIMHHUM €KCTPAaKTOM MAarOTh BIJANOBIAATH KPUTEPISIM NPUHHATHOCTI
MBY HecTepuiIbHHX TOTOBUX POCIMHHHMX 3acO0iB JJIsi OpajbHOTO 3aCTOCYBaHHS
(xareropia C) (UDPY 2.0, m. 5.1.8): 3arasibHa KUIbKICTh JKUTTE3IaTHUX ACPOOHMX
mikpoopranizmis (TAMC) He mosunHa mepesuiyBata 10° KYO/T, apixmKoBuXx i
mmicusBux rpu6is (TYMC) — 10° KYO/r. Matots 6ytu Bimcythi Gaxrepii
Escherichia coli, Salmonella.

Pe3ynpTaTi 10OCHIIKEHb CBIIYATh MPO TE, II0 B aHAII30BAHUX 3pa3Kax Karcys
He BusBieHO Oakrtepii Escherichia coli i Salmonella, a 3arampne umcio
JKUTTE3NATHHX aepoOHHX Mikpooprauismis (TAMC) me mepesumye 3,5-10° KVO/r
(3a Hopmu 10° KYO/T), 3araipHe unciio ApLKDKOBHX i mticeHeBux rpu6is (TYMC)
e nepesumye 4,310 KYO/r (3a vopmu 10* KYO/T).

OTxe, oTpuMaHi €KCHEpUMEHTaNbHI JlaHl CBiA4aTh MpPO Te, IO MOJEIbHI
3pa3Ky Karmcyj 13 eKCTPaKTOM CyXHUM JJisi BUKOPUCTAHHS Y JIIKYBaHHI XPOHIYHOTO
Hecrnenru(pigHOro BUPA3KOBOTO KOJITY BiMOBiAal0Th BuMoraM JIDY 3a mokazHUKOM

«MikpoO0i00T14YHa YUCTOTAY.

Hancunres pudoduiaBiny HIIsIXOM peryJisilii AKTHBHOCTI
izommTpartaiazu y npoayunenra Eremothecium gossypii
Ilonosa 3.C., Hoaimyk B.FO.

Kadenpa npomucnosoi 6iorexHosorii Ta 6iodapmarii HartioHabHOTO TEXHIYHOTO YHIBEPCUTETY
Vkpainu «KuiBcbkuit nomitexHiunuit iHCTUTYT iM. Irops Cikopceekoro», M. KuiB, Ykpaina

zsshopova@gmail.com

Minenianeauii rpu6 Eremothecium gossypii € mpupoaHUM HAAIPOIYIIEHTOM
BOJIOPO3UMHHOrO BiTaMiHy B,, Takoxx BigoMoro sk puOodnaBiH, SKUH 3axuiiae

criopu Tpuba BiJl MIKIJIUBOI M1 yIbTpadioseTOBOr0 BUIIPOMIHIOBAHHS. 3a PaXyHOK
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CBO€1 aHTHOKCHAAHTHOI [1i, pubodaBiH 3/aTeH HEUTpalli3yBaTu BIIbHI paJUKaH,
[0 YTBOPIOIOTHCS BiJ] Yac B3a€MOJIl €JICKTPOMATHITHUX XBWIb YIbTpadionery 3
OlosioriyHUMHU MoJieKyJaMu. BTiM, BitamiH B, Takox € HaaBaxiIuBUM (paKkTopom
POCTY Ta PO3BUTKY €yKapioTiB, OCKUIBKH € MPEKYPCOpPOM (HIIaBOKOSH3UMIB, TAKUX 5K
¢dbnaBinmononykiaeotua (PMH) Ta dbnaBinageHinauaykneorua (DA, 1o
(YHKITIOHYIOTB SIK MIITHO 3B’s13aH1 MPOCTETUYHI Tpynu aerigporeras. ®AJl ra ®MH
OepyTh y4YacTh B OKHCHO-BIJIHOBHHX PEAKIlIfAX, J€ 130AJIOKCU3UHOBE KUIbIIE
pubodaaBiHy  CIAyrye TOPOMIKHHM  TEPEHOCHUKOM  aTOMIB  BOJIHIO, IO
BIJILIEIUTIOIOTHCS  BIJL MOJIEKYJM CyOcCTpaTy; peakiisix OeTa-OKMCHEHHS >KUPHUX
KHUCJIOT;, J€3aMiHyBaHHS aMIHOKUCIIOT, a OTXKE€ — € HEOOXITHUMH CKJIaJOBUMHU B
JIMTHOMY, BYTJIEBOJTHOMY Ta O1JIKOBOMY OOMiHaX.

[IpomuciioBe BUpPOOHUUTBO puOO(BIaBIHY MOXKE 3IIMCHIOBATHCH JABOMA
HUISXaMU: XIMIYHMM Ta OloTeXHoMoriyHMM. Meton depmenTtamii E. gossypii e
OLBIII €KOHOMIYHO Ta €KOJOTIYHO BUTIJHHUM 3a PaXyHOK HEBEJIMKOI KUJIBKOCTI
CTaJlii Ta BIJCYTHOCTI arpecuBHUX peareHTiB. CBITOBHII pUHOK BiTamiHy B, 3a
ocTaHHi maixke 20 pokiB BUpic OiibIle HIK yABi4l 1 3apa3 ckianae 6au3pko 3000
T/pIK.

Came TOMYy BIOCKOHQJCHHS  TEXHOJIOTII  OTpUMaHHS  pubodaBiHy
MIKpOOIOJIOTIYHMUM HUIAXOM 3a PaxyHOK KyJIbTUBYBaHHs F. QOSSYpil € aKTyaJbHOO
3aJ1a4€r0 ChbOTOJICHHS.

IcHye Kimbka  OCHOBHUX  CIOCOOIB  CTBOPEHHS  HAANPOAYIEHTIB Y
MPOMHUCIIOBOMY BHUPOOHUIITBI, B TOMY YHCJi HampaBlICHUH MyTareHe3, TeHEeTHYHA
1HxKeHepis, Too. Oco0IMBY 1IKaBICTh MPEICTABIISE BUKOPUCTAHHS aHTUMETA0OJITIB
JUTsI BiZOOPY O1IBIIT aKTUBHUX IIITAMIB.

CTBOpeHHsI MYTaHTHMX IITamMiB Oepe CBIM MOYaTOK 3  BIUIUBY
yibTpadioIeTOBUM BUIMPOMIHIOBAHHSIM Ha crnopu FE. gossypii, TIiClIS 4YOro
B110YBa€ThCS MOCIB HA arapu3oBaHi MOKHUBHI CEpEIOBHINA. Y TBOPEHI KOJIOHI, 1110
Maro >KOBT€ 3a0apBJICHHS — XapaKTEpHUW NPU3HAK MPOAYKYBaHHS puOoQIaBiHy,

KYyJIbTHUBYIOTh Y CEPEJOBHILI 3 BUCOKHMM BMICTOM JIIMIAIB 32 YMOB JIMITYBaHHS IO
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JpKepeny KapOOHy, BHACHIIOK 4YOro BiOyBa€ThCS  MiABUILNEHUM CHUHTE3
pubodaBiny.

[3onuTparniaza — ¢gepMeHT Kjacy Jjia3, SKUH BIANOBIIAE 3a PO3IICTUICHHS
MPOMDKHOTO TPOAYKTY IUKIY TPUKApPOOHOBUX KHCJIOT 130LIUTPATy HA CYKLMHAT Ta
rmokcunatr (puc. 1). AHTUMeTa0oNITH, Taki SK 1TaKOHAT YW OKcajaT, 3JaTHI
1HT10yBaTH 1301IMTpaTIIia3y, a MyTaHTH, CTIHKI 10 1TaKOHATY, BUPOOJISIIOTH M1ABUILICH]
piBHI pubo(daBiHy 3aBISKU MEepEHANpPaBICHHIO MOTOKY KapOoHy 3 nukia Kpebca

yepe3 TIOKCUIIaTHUHN IIYHT.

Fatty acids
-Oxidati Itaconate ; !
+ p-Oxidation Mitochondria
+ Peroxisome A ( \
Pyruvate

|
[ ¢ / Isocitrate ‘ \ * j

Acetyl-CoA Acetyl-CoA

Citrate
lCl‘ll ’ Aconitase 3-Phosphoglycerate
cis-Aconitate

Glyoxylate Oxaloacetate
Aconitase

\
Isocitrate : v -
Glucose-6-phosphate
Malate v x‘lfDH 1.2

¢ Succinate Succinate

v
k i ) \ Ribulose S-phosphate

Guanosine triphosphate 4— Glycine 4— Threonine€— Asparate <—
v
i<

Riboflavin

Puc. 1 — OnuH 3 MOXKIMBUX BapiaHTiB BIUIMBY 1301IUTpaTIIiazy Ha OlocuHTe3 puOOQIIaBiHy.

VY naniii poOOTI akKIEHT 30CepeKeHUN Ha 3HAXOKEHHI ONTUMAJIbHUX YMOB
JUTA TIPOBEJICHHST MyTareHe3y Ta BigOopy cTiiikux mTamiB A. gOSSYpii 3a paxyHOK
BIUIMBY AHTHUMETA0OITy ITaKOHATy Ha 1301UTpaTiIiazy, JOCHIPKEHHI BHUXOIY

pubodiaBiHy Ta MOPIBHSIHHI 3 BUXITHAM IITAMOM.
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JlocaigxeHHs pETHHOIAIB B CKJIAMi M’AKHMX JiKapcbKuX (Gopm (resib)
"ITpimaiitic O.B., ’Kyxrtenxko O.C.
K3BO «PiBHeHChka Meu4HA akajeMis», M. PiBHe, Ykpaina
HamionanbHuii papmanieBTHYHUNA yHIBEPCUTET, M. XapKiB, YKpaiHa

tfp@nuph.edu.ua

SKICTh TOTOBOTO JIKAPCHKOTO 3ac00y KOHTPOJIOETHCA SK MijJ 4Yac eTamy
po3poOKH, Tak 1 B Tporeci BUpPOOHWITBA. B TO# e dYac, 3TiIHO OCHOBHOTO
nonoxeHHss ICH Q8 «®apmarnieBTuuHa po3poOkay — AKICTh (BiAmoBigHICTh JI3
CBOEMY IMPU3HAUYCHHIO) HE MOXeE OyTH MepeBipeHa B TOTOBOMY JiKapCbKOMY 3aco0i;
AKICTh Mae OyTH 3akjajeHa npu po3podui. Tomy came Ha erami pPo3poOKu
JKapCchKoro 3aco0y OCOOJIMBO BaXJIMBUM € IMi0Ip KOMIIOHEHTIB Ta TEXHOJIOTIT
BUPOOHMIITBA.

Bu3HayeHHs! TEXHOJIOrII Ta CKJIAy JIIKAPChKOTO 3aco0y CIliJl OOIpyHTOBYBATH
HE TUIBKM  (apMaKOTEXHOJOTIYHUMHU  BJIACTUBOCTSM  KOMIIOHEHTIB, ale 1
TE€paneBTUYHUM €(PEKTOM Ta MOMIMBUMHU MOOIYHUMHU MISIMH JIKAPCHKOro 3acoQy.
SIckpaBUM TIPUKIIAJOM BIUIMBY TEXHOJIOT1i BUPOOHMIITBA HA TEPANEBTUYHUN €(eKT
JKApChKOro 3aco0y € KOCMETWYHI Ta JIKapChbKl 3acoOM 13 BMICTOM pPETHHOI[IB
(amamasneH, TPETUHOTH TOIIO). MicCIleBl pEeTUHOIIM € OJJHUMH 3 MOMYJISIPHUX 3aCO0IB
JKyBaHHSI, K1 BIUIMBAIOTh Ha aHOMAaJIbHY KepaTuHizaiito ¢ouikyiiB. B Toi ke vac,
BUKOPUCTAHHSA PETHHOIMIB B 3aco0ax MICLIEBOI Jii MOK€ MaTH 3HA4yHI MpoOJieMUu —
yepe3 iX HeCTaOUIbHICTh, HHU3bKY O10JIOCTYMHICTh Ta MPOHUKAIOYY 3JaTHICTH 1
MOXJIUBICTh TOAPA3HEHHS MIKipu. € JAeKiTbKa METOMIB e()EeKTUBHOI JOCTaBKU
PETUHOINIB 10 MICILS 3amlajlieHHs, AKI MOXYThb MiHIMI3yBaTu MNOOi14HI €(deKTH Ta
3a0e3MeynTH ONTUMalbHy Ta €(EeKTHBHY JIOCTaBKy JKiB. BuKOpHUCTOBYIOTH
MIKpPOEMYJIbCIi Ta BKJIFOUEHHSI PETUHOIIB B TBEPJl JIIMIJHI YACTUHKUA 1 KUCIOTHO-
YyTJIMBI HAHOHOCI1, 32CTOCOBYIOTh MIKPOHIi3allil0 CyOCTaHIIIi.

Metoro Hamoi poOOTH CTajlo BU3HAUYEHHS METOAY BBEICHHS DPETUHOINIB B
JKAapChKl 3ac00M, M0 BXKE BUPOOISIOTHCA 3aKOPAOHHUMHM BUPOOHUKAMHU 3 METOIO
MPOTHO3YBaHHS BIIPOBAHKEHHS TEXHOJIOTTUHUX MPHUIOMIB IIPU PO3pOOILI JTIKAPCHKUX

3ac001B BITUU3HSIHOTO BUPOOHHMIITBA.
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O0’ekTamMu JOCTIHKEHHST CTald M’ SIKi JIIKApChKi 3aco0m (remi) i3 BMICTOM
aJjanajJieHy Ta TPETUHOIHY SK MOHO-, TaKk 1 KOMOIHOBAaHOTO ckiamy. BusHaueHHS
ONTUYHHUX IMOKAa3HHUKIB TENiB MPOBOAWIN 3a MeToaukor JlepkaBHOi (apmakormei
Yxpainu. JlocnipKkeHHs: MpOBOIMIN BUKOPUCTOBYIOUM Mikpockon Bresser 40x-1600x
SMP 8,9 cm (3.5 mroiimoB) mudposuit 52 — 01000 13 rpaayropoBaHOIO IIKAJIOH 3

nofiKoro mkaiau 10 MxMm (puc. 1).

T TI T S T

Puc. 1 — Mikpodororpadii gocaigaux 3pa3kis (30inbmeHHs x40): A «renpb agananeH 1» (Opaniis);

B «renw anananen 2» (Innis); C - «renp agamanes 3» (Inais); D «rens tpetunoin 1» (Ingis).

3a pesyiaprataMu MikpodoTorpagyBaHHs 3pa3ka «reib aganaieH 1» (A) Ta
«renb TpetuHoin 1» (D) MmoxkHa noOGaunTH, MmO B M SKIH JKapchkikd Qopmi
cyOcTaHIIii HEpO3UMHHI Ta BBeACHI 1o TUMy cycnensii. Ciij 3a3HauuTH, 10 PO3MIP
Ta opMa cyOCTaHI[I} B JIIKapChKIA (popMi BIAMOBIAAE po3MipaM Ta (hOpMi HATUBHUM
pPEYOBHHAM aJianajieHy Ta TPETUHOTHY.

3pa3ku «renp ananaieH 2» (B) ta «renp amananed 3» (C) BiApi3HSIOTHCS
PO3MIpOM Ta BHJOM JIIFOYO0I PEYOBHMHHU ajarajeHa BiJl «reib aganaieH 1». YacTuHku
JI04Y01 PEYOBMHM MaioTh chepuuny Gopmy, X cepeaHiit po3mip 1-5 MkM y 3paska
«renb ajgamnaieH 2» Ta 5-10 MkM y 3paszka «renb aganaieH 3». Ciij 3BepHyTH yBary,
0 B 3pa3Ky «Tellb ajanajieH 3» 3yCTPidaroThCs MJIACTUHYACTI KPUCTATU PO3MIPOM
o 100 MM, 1mo Moxxe OyTH TOB’s3aHO ab00 3 HEAOCTAaTHHOIO MIKPOHI3aIlIEl0
ajzanasneHa, abo 13 He PO3YMHEHHSIM JOTMIOMIXXHUX PEUOBUH TeJ0.

3a pe3yapTaTOM TPOBEICHOTO aHANI3y KOMEPINHUX M’ SIKUX JIKaAPChKUX
3aco0iB 13 aJlanajIeHOM Ta TPETUHOTHOM BU3HAUEHO, 110 J1I0YM PEUOBUHH BBEJCHO J10
CKJIaZly MO THITy cycren3ii. TexXHoJoris OTpUMaHHsS TPEACTaBICHUX TeJei He
nepeabavana 3aCTOCYBaHHS METOJIB TOKPAIIEHHS 0100CTYITHOCTI MIFOYHX PEYOBHH
3a paxXyHOK HaHOKAICYJIIOBaHHS.

381



CrBOpeHnHs JginocomaibHoi popmu komiuiekcy MikpoPHK
3 KyPKYMiHOM
JJIS Tepamii paHHbOI cTaail XBOpoOu AJibuUreiMepa
1IIIy.m)ra C.M., ’Kor K.B., 1AH)1piﬂ1lI Ir.Cc.,
1TiryHOBa 0.0., 'Biom SLLB.

Y «laCcTHTYT Xap4uoBoi 6iorexHonorii Ta reHomiku HAH Ykpaiam», M. Kuis, YkpaiHa,

%X apKiBCHKHiT HAL[IOHAIbHHIH yaiBepcuteT iM. B.H.Kapasina, m. XapkiB, Ykpaina

Shulga5@i.ua

[HdinpTpalliss 3amagbHUX IUTOKIHIB, OKHCIIOBAJbHUN CTpeC 1 XpOHIYHE
3aMajeHHs TMOB'3aHI 3 BUHUKHEHHSAM 1 PO3BUTKOM HEWpOJereHepaTUBHUX
3aXBOPIOBaHb, OJHHMM 3 SKHX € XBopoOa Ausureiimepa (AD). JlikyBaHHS
npenapaTamMy 3 aHTUOKCUJAHTHUMU Ta MPOTH3aNaJbHUMU BJIACTUBOCTSIMHU JOPEYHE
ISt 3aro0iranHs abo ynoBuabHEHHS po3BUTKY AD [1]. L{impoBa qoCTaBKa KypKYMIHY
(Cur) ta MmikpoPHK (miR) go rimokammy 1 HEOKOPTEKCY MOKE BHCTYIATH
aIbTEPHATHBOIO  KJIACHUYHUM  MPOTOKOJaM  JiiKyBaHHA. CucTemMa  JIOCTaBKU
(apMaleBTUYHO aKTUBHUX 1HTPEAIEHTIB 3 BUKOPUCTAHHAM JIIMITHOI HAHOEMYJIbCIT Ta
JMOCOM, OTpUMaHuX 3 cywimn ¢docdommiaiB (JICMUTUHY) COHSIIHUKA, MPAKTUIHO
MOBHICTIO BIAMOBIJJa€ BUMOTaM TapreTHOT JOCTABKH.

BuzHaueHo HailO11bI1 e(peKTUBHUN CIIOCIO CTBOPEHHS JIITOCOMAIbHOT (OpMHU
Cur — meroa exkctpy3ii yepe3 memOpanu. Criocid OTpUMaHHS JIIMTOCOMAJIBHOT (pOpMH
Cur BKJIIOYAaB pO3UYMHEHHS cyMiln (ochOominmiaiB COHSUIHUKA, XOJECTEPUHY,
JOIaBaHHS TIOJIETWJICHTJIIKONIO Ta po3unHy Cur;, BUIIApIOBaHHS CYMIII JI0
YTBOPEHHS JIIITHOT TUTIBKH; T1IpaTaIliio Ta MOCIIJOBHY €KCTPY3ii0 4yepe3 MeMOpaHu
3 piametpom mop 200, 100 ta 50 um [2]. B nmporueci rigparartiii foaBaid po34uH
miR B jeionizoBaHili Boai. Po3mip «mopokHiX» mimocom 1 jgimocom 3 Cur i
MikpoPHK Bu3Hauanu 3a gomomororo JiazepHoi (OTOKOPENSIIHHOT CIEKTPOMETPii
(IMHAMIYHOTO CBITJIOPO3CitOBaHHs) 1/a00 aTOMHO-CHJIOBOI MiKpockormii. miR
1HT10yBaMM eKcrpecilo OlIKa IUIAXOM B3a€MOAIl 31 CHeHU(pIYHUMHU €IeMEHTaMH

posmizHaBaHHs B 3°-UTR KiHIMX IIJIbOBUX TPAHCKPUNTIB 1 CHIPSIMOBYBAIH
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pubonykneonporeinopuii komruiekc (PHK-iHaykoBaHWii KOMIUIEKC TIIYIIIHHS —
RISC) no mimpoBux caiitiB B 3’-UTR, RISC omocepenkoByBaB abo pempeciio
TpaHciii, abo necrabdinizamiro MPHK [3, 4].

Bu3nadueHo CmiBBIIHOIICHHS MK KOMIIOHEHTaMH JiimocoM — JyenutuH : Cur :
miR-101 y cmiBBigHomenui 20 MM : 1 MM : 150 HM, a TakoX BIJACOTOK
3aBaHTaxkeHHs JjinocoM Cur (96-98%) ta miR-101 (Oueme 98%). Ilokazano
samwkeHHs piBHIB MPHK, Oinka momepennuka (APP), aminoimaux nmentuais AP40 i
AB42 B mopiBHsiHHI 3 KOoHTposieM 1 BB Cur Ha ekcrpecito APP 1 AP, a takox
BuinB MikpoPHK nHa excnipecito AP [5].

OTtpumani pe3ynbTaTH MIATBEPAWINA AOULIBHICTh BUKOPUCTAHHS (POCQOIIIITIIIB
COHSIIIIHUKY SIK CUPOBHUHH JIJII CTBOPEHHS CUCTEM TPAHCHOPTYBaHHS (papMaiieBTUIHO
aktuBHUX 1HrpenieHTiB (Cur ta MikpoPHK) B mpoueci nikyBaHHA paHHBOI cTafli
XBOpOoOM AublireriMepa (3HUKEHHS PIBHIB 3aMajIeHHS)

1. Sokolik V.V., Berchenko O.G. (2023) The cumulative effect of the combined
action of miR-101 and curcumin in a liposome on a model of Alzheimer’s
disease in mononuclear cells. Front. Cell. Neurosci. 17:1169980. doi:
10.3389/fncel.2023.1169980

2. llynasra C.M. (2014) CtBOpeHHSI Ta XapaKTEpPUCTHUKA JIIOCOMAIBbHOI (HOpMH
Kypkyminy. Biotechnologia Acta. 7:5. C. 55-61.

3. Kou, X., Chen, D., and Chen, N. (2020). The regulation of microRNAs in
Alzheimer's disease. Front. Neurol. 11:288. doi: 10.3389/fneur.2020.00288

4. Amakiri, N., Kubosumi, A., Tran, J., and Reddy, P. H. (2019). Amyloid beta
and MicroRNAs in Alzheimer's disease. Front. Neurosci. 13:430. doi:
10.3389/fnins.2019.00430

5. Kot K., Kot Y., Kurbanov R., Andriiash H., Tigunova O., Blume Y. and
Shulga S. (2024) The effect of human PBMCs immobilization on their Ap42
aggregates-dependent proinflammatory state on a cellular model of
Alzheimer’s disease. Front. Neurosci. 18:1325287. doi:
10.3389/fnins.2024.1325287
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BB Tepminy 30epiraHHsi po3MOPOKEHHUX CIIEPMATO30i1iB
KHYpiB i 0apaniB Ha piBenb ¢pparmenranii JJHK
lep6ax O.B., JIuzoryo O.1O.,

Kostyn C.I., Tpouskuii I1.A.

[HctuTyT po3BenenHs i renetuku TBapuH iMeni M.B.3y6mst HAAH Ykpainuy,
c. Uybuncoeke, KuiBcbka 001, Ykpaina

kovtun_si@i.ua

HocmimpxenHs 3 Bu3HaueHHsa (parmenTarii JJHK cnepMaro30iaiB € KiirouoBUM
MPOTHOCTUYHUM TapaMeTpOM aHalli3y pPEnpoOAYKTUBHOTO Marepialy CaMIIiB.
PexomeHnmoBaHO TpaauIliiHi METOIM OI[IHKU SKOCTI CIIEPMH JIOMOBHIOBATH aHAJI30M
uuricHoceti JIHK. Xowa Bu3HAauyeHHsS OCHOBHHMX NapaMeTpiB CHEPMH, TaKUX SK
KOHIICHTpAIisl, PYXJIMBICTh Ta MOP()OJIOTIS € 30J0TUM CTaHJAPTOM JIJISl OLIIHKHU SIKOCTI
crepMmu, OyJio IMOKa3aHO, IO ITUX IMapaMeTpiB HE JOCTATHBO IS IMPOTHO3YyBaHHS
3aIUTIIHIOBAJIBHOT 3/TaTHOCTI CIIEPMATO301/IiB Ta IX TUCKPUMIHAIIIHA 3JaTHICTh 11010
(bepTIIBHOCTI TOBOJII HHM3bKa. Taki METOAM 3a3BUYai mependadaroTh CyO’€KTUBHY
OLIIHKY KIJIbKOX COTEHb CIEPMATO30iIB 1 HE TapaHTyIOTh BHUCOKY SIKICTb
JOCIIIKYBaHOTO MaTepiaiy.

YIponoBXK OCTaHHIX POKIB TMOLIYK KpalMX MiAXOAIB 10 MPOTHO3YBaHHS
dbepTunbHOCTI crniepMaTo30iiB 3ocepeauBcs Ha uwiicHocti ix JIHK. Ilokazana
Kopemsisa Mk nomkokeHHsM JIHK criepmu Ta 9onoBiunM Oe3ILIiasaM 1 TOCHUTH
IIMPOKO BUBYEHO IEH B3a€MO3B’A30K. € pi3HI miaxoau A0 ouiHku uimicHocti JIHK
cnepmu. Jlo mux BimHocstbes: FISH (dmyopecuentHa ribpuamsarist in Situ) — 1e
METOJ JIaTHOCTHUKKA XPOMOCOM B SApax CIIEPMATO30idiB, SKHM BU3HAYAE, YH €
MOBHOI[IHHUM XxpomocomHui HaOip; SCD (Sperm Chromatin Dispersion Test) —
MeToa KoHTpoiboBaHoi aeHaryparii JIHK 13 BumaneHHsaMm sigepHux OUIKIB s
BusiBiieHHs1 cryneHs ¢parmenranii JIHK cnepmarozoigis; TUNEL (Terminal
Deoxynucleotidyl Transferase dUTP Nick end Labeling) — anamiz crynens

dbparmenTarii JJHK 3a JIOTIOMOT 010 KIHIICBOTO MIYEHHS
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ne3okcunykineotunuiarpancgepasu; SCSA (Sperm Chromatin Structure Assay) —
MPOTOYHA [IUTOMETPISI CTPYKTYPU XPOMATHHY CIIEPMH Ta 1HIIIL.

Metorw HammMxX AOCTIKEHb OYyJIO OIIHWTH BIUIMB TEpMiHY 30epiraHHs
CIepMaTo30iliB IIAHUKIB Ha piBeHb (parmenrtanii JHK aexoncepBoBaHmHX
CIIepMaTO30i11iB.

HocmimkeHo piBenb (parmenTtarii JIHK aexkoHcepBOoBaHUX e€SIKYIhOBAaHUX
CIIEpMaTo30i/IiB TPHOX KHYPIB Ta Tpbox OapaniB. Ciia 3a3HAYUTH, MO TCHETUYHUHN
Marepiall KHypiB 30epiraetbcsi B banky reHeTHuHuX pecypciB TBapuH Ouis 10 pokis,
a O6apaHiB 35 poKiB.

Tect na ¢parmenranito JJHK cnepmaro3oiniB mpoBoaunaum Ha Habopax
Halosperm (Halotech, Icmanist), ¢dapOyBaHHsS 3 BHUKOPUCTaHHAM HaOOpiB
Halosperm G2 (Halotech, Icnanis). Ouinky oTpuMaHuX 3pa3KiB 3A1MCHIOBAIU 3a
HasIBHICTIO y criepMmaro3oina apeony. CrnepmMaro30iiu, Ki MaJld BEJIUKUN apeo
HaBKOJIO ToJIOBKH — 0e3 ¢parmenTanii JIHK, a cnmepmaro3oinu 3 BiacyTHIM abo
3aHaATO MaJUM apeosioM € ¢pparmMeHToBaHUMHU. OIIHKY TPOBOJAUIN IIIOHANMEHIIIE
s 200 cnepMaTo30iniB y Tphox noBropax. ObpaxoByBanu nokazuuk DFI (DNA
fragmentation index) 3a BinmoBigHOw popmyrnoro (Evenson, Wixon, 2006).

AKTHBHICTh CIEpPMAaTO30i/lIB OapaHiB Ta KHYPIB MICIs PO3MOPOKYBaHHS B
cepenabomMy craHoBuia 41,7%+2,21 ta 19,7+0,58%, BinmoigHo. CepenHiii piBeHb
(dparmeHTailii cnepmMaro3oifiB kKHypiB 0yB 84,2%+4,04, a 6apaniB — 51,2%+10,07.
Crin 3a3Ha4MTH, IO CIIOCTEpiranocs 3HayHe 301IbIIeHHs piBHS ¢parmenTarii JJHK
CIepMaTo30i/1iB KHYPIB 1 TaKUi T€HETHYHMUI Marepian 30epiraBcs B PiAKOMY a30Ti
ynpoaoBxk 10 pokiB. Crniepmato3oign OapaHiB rnepedyBaiu y KpIOKOHCEPBOBAHOMY
cTaHi moHay 35 PoOKiB 1 MeH mepioa CyTTEBO HE BIUIMHYB Ha MOKAa3HUK (hparMeHTarlii
JHHK cnepmato3oiniB. Otxe, Ha BuUCOKMA piBeHb (¢parmenrtamii JIHK
CIepMaTo30i/iB  KHYpIB  BIUIMBAE TpolLEaypa KpIOKOHCEpBaIli, J0  SKOi
CIepMaTo30i1d KHYpPIB € YyTIUBUMHU. JOCHI[KEHHS 3 OLIHKU BIUIMBY TEPMIHY
30epiranHss Ha  ¢parmenramito JIHK  cmepMaro3oimiB  MUIJHHUKIB — MICIA

PO3MOPOXKYBaHHS MTOTPEOYIOTH TTPOIOBKEHHS.

385



IlepcnekTHBY 3aCTOCYBAHHSA IUTOKIHOBUX
Ta AHTUHMTOKIHOBUX NMpenapariB B KJIHIIi

lokina K.T'.
HamionansHuii (hapManieBTHYHMNA YHIBEpCUTET, M. XapKiB, YKpaiHa

acya@ukr.net

VY TenepimHiid yac MPOBOJUTHCS IHTEHCHUBHE BHBYEHHS POJII IIUTOKIHIB MPH
pi3HUX (opmax Maroyiorii, a TaKOX PO3MOYATO IIJIECIPSIMOBAHE 3aCTOCYBaHHS
IUTOKIHIB Ta IX aHTAaroHICTiB B (Qapmakorepamii. Meroto € OaraTooOilsioua
NEepCIeKTUBa X KIIHIYHOTO 3acTOCYyBaHHS MJis JIKyBaHHsA 0ararbox LIUPOKO
PO3MOBCIOIKEHUX 3aXBOPIOBaHb. ChOT0/IHI YUMAJIO [IUTOKIHIB BUKOPUCTOBYIOTHCS B
KJIIHIYHINA MPaKTULl Y BUTJIA/IL JTIKAPCHKUX Mpenaparis.

IcHye Tpu OCHOBHUX HaIpPSIMKIB 3aCTOCYBAHHS LUTOKIHIB y MEIUIIMHI, fK-
OT, JIKyBaHHS [IpernaparaMd IMTOKIHIB, a caMe IIOCWUJIEHHS [1i €HJIOT€HHUX
LUTOKIHIB IIUIIXOM BBEJIEHHS B OpPraHi3M MPUPOJHUX UM PEKOMOIHAHTHHX MOJIEKYJI
(intepaetikia (IJI)-1, 1JI-2, xononiecTumymorounii GakTop, iHTEphEepoH TOII0) abo
3aMmicHa Tepamisi (€pUTPONOETHH); TEHOTEpalisl paKy MIJISXOM BBEJIEHHSA TEHIB
IIUTOKIHIB Y MYyXJIMHHI KIITUHU JJIS TTOCUJICHHS iX IMYHOT€HHOCTI Ta IiABUIICHHS
PO3BUTKY 3amajbHOI peakili y JUISHII M[OyXJMHHOTO BYy3Ja Ta IMYHHOTO
BIITOPTHEHHS MYyXJIMHU; aTULUMUTOKIHOBA Tepamis, COpsiMOBaHa HAa BHUAAJIEHHSA a0o
0JIOKyBaHHSI [1i €HJOTEHHUX IIUTOKIHIB 3 BUKOPUCTAHHIM CHEU(pIYHUX 1HT101TOPIB,
MOHOKJIOHAJIbHUX aHTHUTLI IO LIUTOKIHIB, @ TAKOK PO3YHMHHUX PELENTOPIB.

[{UTOKIHM MarOTh BaXKJIMBE 3HAUCHHS SK TEPAIICBTUYHI areHTH Ta MIIICHI IS
cnenupiYHUX aHTArOHICTIB TP PI3HUX aBTOIMYHHUX Ta 3aMaIbHUX 3aXBOPIOBAHHIX
(HampukJaa, poHAONEHKIH, OeranedkiH, Jakii3ymad, angaidiMmymald, i1HQuKciMao,
aganiMymMal, puUTykciMa0, alaTalenT Tom[o). 3aBISKH IIUPOKOMY CHEKTPY
(hapMakoJIOriyHOI aKTMBHOCTI L€ HOBHM KJIAC PEryJISATOPHUX MOJIEKYJ MAa€ BEJIMKI
MEePCHEKTUBHU ISl 3aCTOCYBaHHSI B SIKOCTI JIIKapChkux mpenapaTiB. Cepen T'€HHO-
IH)KEHEpHUX TpernapariB, SKI HAMOLIbII aKTUBHO PO3POOISIOTHCS, BAXKIUBE MICIIE

nocigaroTh 1JI, a Takoxx aHTaronictu peuentopis LJI.
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B nikyBanbHii NpakTUIll 3aCTOCOBYIOThCS pekoMOuHaHTHI 1JI-1 (Oeraneiikin),
JI-2 (mponeiikin, poukoneikin), I1JI-3, mnelikindepon. Ha cranii kmiHIYHEX
BUMPOOYBaHb 3HAXOATHCS Tpenapaty Ha ocHoBl [JI-4, 1JI-10 Ta [JI-12. [Ipuknagamu
JIKapChbKUX TpernapariB Ha OocHOBI mpupomaHux 1JI e nelikindepon i cymepiaimd.
beraneiikin € pexkomOiHaHTHUM mnpemaparoM [JI-1B mroauHU, SKHE TOBHICTIO
BIJIMOBIA€E TMPUPOJHOMY aHANIOTy 3a OIOXIMIYHUMM XapaKTepUCTHKAMH Ta
010JIOT1YHOIO JIE€TO.

®apmanieBTuuHa kommadiss «Amgen Inc.» (CLLIA) po3poOuna npenapar Ha
OCHOBI pekoMOiHaHTHOro Oinka perentopHoro anrtaronicra [JI-1 (IJI-1PA) mig
Ha3BO «AHakiHpa» (Kineret) mis gikyBaHHS IIyKPOBOIO Jia0eTy Ta pPeBMaTOiTHOTO
aptputy. PionacenTt (ApkasicT) CTBOPEHHMI HAa OCHOBI PO3YMHHOTO pelenTopa 10
IJI-1, 3acTOCOBY€ETBCS JIs JTIKyBaHHS XBOPUX HA FOBEHIJIBHUH 1110MIaTUYHUN apTPUT.
Panetikin € modinsHo BucymieHuMm OinkoM I[JI-1PA 3 conboBUM HamoBHIOBaYeM,
OTpUMaHUWA 32 JOMOMOIOI TEeHHO-IH)KEeHepHUX TexHojorid. binok [JI-1PA
NpoayKyeThcsi pekomOiHaHTHUM mmTamoM E. coli BL21. CyOcranmisa paneikiny
ckiagaerwsed 3 153 amiHokucior, BigMiHHICTE Big [JI-1PA — nasBHicTh Ha N-KiHLIEBI1H
TOUISTHI MOJIEKYJIM METIOHIHY. J|OKJIIHIYHE BUBUYEHHS pPaJICWKIHY MPOBOJMIIOCH HA
kadeapi papmakosorii HamionansHoro hapmManeBTUYHOTO YHIBEPCHUTETY.

OTxe, 3aCTOCYBaHHS HOBUX TIpEMapaTiB, MEXaHi3M il SKUX CIPSIMOBAHUA HA
OsiokyBaHHs cuHTe3y Ta All IJI-1, € oIHUM 3 MEepCNEKTUBHUX HANPSAMKIB BUPIIIEHHS
mpoOJeMu JIKyBaHHsS 0aratbox 3axBopioBaHb. CyTTEBHMHM IepeBaraMu UTOKIHOBOI
Tepamii € ii BUpaXeHa IUIECHPSIMOBAHICTh Ta BHOIPKOBICTh, IO 3a0€3MEUYUTH
3HAYHUH JIKyBaJbHUN €(PEeKT Ta OJHOYACHO MO3BOJIUTH PO3IIUPUTU YSBJICHHS PO
naTorenes3 6ararbox xBopoO. [[uTOKiHOBA Ta aHTUIIMTOKIHOBA TepaIlis MPAKTUIHO HE
3Ha€ OOMEXEeHb Ta MO)ke OyTH BHMKOPHUCTaHAa B KOMIUIEKCHIN Tepamii OIbIIOCTI
3aXBOpIOBaHb. BoHa J03BONMMTH B Pl  BUMAJKIB TEPEBECTH TEpamio 3
CUMIITOMAaTUYHOI HA  TATOTEHETWYHY  (HampuKIan, SK TOpU  JIIKyBaHHI
PEBMAaTOJIOTIYHUX 3aXBOPIOBaHb). Ha ChOTOHI KUIBKICTH IpenapaTiB IUTOKIHOBOTO
HAmpsIMKy B CBITI OOMeEXeHa, xoua 0OaraTo HAayKOBLIB aKTHBHO MpAaIlOIOTh Haj

CTBOPEHHSM IIbOTO KJIacy JIKapChKHUX 3aCO01B.
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Buxopucranns 0isika SOCS 3 MeT0I0 CTBOPEHHS
pexomOinanTHoI Bakunnu BI2K

SApwurina L.P.

Kadenpa 6ioTexnosorii, 610¢i3uKky Ta aHAMITHYHOI XiMii HallioHaapHOTO TEXHIYHOTO
YHIBEPCHUTETY «XapKiBChKUN MOMITEXHIYHUHA IHCTUTYT», M. XapKiB, YKpaiHa

irina.yary33341@gmail.com

VY 2022 p. TyGepKyb0o3 3a0paB KUTTA 3arajoM 1,3 MinbiioHa ocib. Y BcboMy
CBITI TyOEpKYJIbO3 € JIPYrol0 3a 3HAYYIIICTIO MPUYMHOI CMEPTI Bi 1HOEKIIHHUX
xBopoO micisgs COVID.

€IMHOIO JIIEH30BaHOI BAKIIMHOO JUISl MPO(IIAKTUKY 3aXBOPIOBAHHS € KUBA
BakuHa BCG, sika BukopucToByeThcs y ¢BiTi moHa 100 pokiB. OnHak, HE3BaXKAKOUH
Ha BakiuHaIio BCG, KiTbKICTh XBOpUX TIepeOyBae HA JOCUTH BUCOKOMY piBHI. Kpim
toro, BakumHa BCG He 3a0e3neuye eQEKTHBHOIO 3aXHCTy JOPOCIMX BIJ
TYOEpKYIHO3Y.

BueHni mo BChOMY CBITY MpaIlOlOTh HAJ CTBOPEHHSM OLIbII €()EeKTUBHOI
BAaKIMHU TIPOTH TyOEpKyJbo3y. [[poro HamararoThCsi TOCATTH LIISAXOM MOJUpikarii
Oilostoriuaux BiaactuBocter BLJK 3a qomomororo BBeJIeHHS B HEl €K30I€HHUX TCHIB.

Jnst mokpaneHHst egpektTuBHOCTI BakiHU BIDK y 60poTh0i1 3 TyOepKyIbo30M
MO’KHa BUKOPHCTOBYBATH MEXaHI3M CyIpecli nepeaadi curams HUTOKIHIB (SOCS),
SKUW HETaTUBHO BIUIMBAE HAa IMYyHHY PEAKII0 TOCTojapsl MPOTH KHUCIOTOCTIMKUX
Oakrtepiii, Takux sk BIDK. Monexkynu SOCS peryniooTb BHUPOOJICHHS PI3HHX
IIUTOKIHIB MpUTHIYyroun curHanbHuii nusx JAK/STAT.

Mairyo Kacyxipo Ta iHII. JOCHIIKyBadW MPOAYKII0O HOBOiI PEKOMOIHAHTHOI
BakiuHu BIK, sika mMae 31aTHICTH NPUTHIYYBATH aKTUBHICTH Mosiekynu SOCSI,
COpPUAIOYM TaKUM 4yuHOM IMyHHIM BignoBiai Thl-tumy. CnouaTky OyB CTBOpeHHI
noMiHaHTHO-HeraTuBHUM MyTaHT SOCS1 (3 OJHI€I0 3aMIHEHOK aMiHOKHCIIOTORO)
(SOCS1 dn), skuii nie sk aHTAroHICT, KOHKYpPEHTHO Oyiokyroun ¢ynkuiro SOCSI.
[Ticas nporo Gyna ctBopeHa pekomOinanTHa BakimHa BIDK (rBCG-SOCS1dn), B saxy

OyB BKIIOYCHMI IIed MyTaHT. AHami3 IN VItr0 mokaszaB, IO CIHOCTEpiragocs
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ckacyBaHHs mnpurHiueHHs QochopumoBanns JAK2 y kimiTuHax, iH(IKOBaHHX
3aznadeHuM Buile rBCG-SOCS1dn, 1 nmpurniuenns pochopmmoBanas SOCS1 Oyro
YCHIIIHO CKaCOBAHO.

Y ckmagl MpOTUMIKOOAKTEpialbHUX BaKIMH BUKOPHUCTOBYIOTHCS — PIi3HI
QHTUTEHU Ta aJi’IOBaHTH, BKJIIOYEHI B JIIOCOMH PI3HOTO CKjiany. Jlimocomu Oynu
CTaOUIBHUMU TpU 30€piraHHi, BOHU JETKO MOTJIMHAIOTHCS AHTUTCHIIPE3CHTYIOUUMHU
KIITHHAMHA 1 BaHTaX JIIIOCOM JOCTABISIEThCS, IMPOHUKAE Ta OOpOOIAE€THCS B
KOMIIAPTMEHTaX CEHJOCOMAJbHUX KIITHUH. Takli BakIUHU MPOJEMOHCTPYIOThH
0€3IEeYHICTh Ta BUCOKY IMYHOTE€HHICTb SIK TEPAIeBTUYHA BAKIMHA JJISI JIKYBAHHS Ta
podUIaKTUKHA TYOEPKYIhO3Y.

Pexom6inantHa BakmuHa BIDK (rBCG-SOCS1dn), edekTHBHO 3aCBOIOETHCS
MakpodaraMu Ta JEHAPUTHUMH KJIITUHAMU NPHU BBEICHHI B OpPraHi3M Ta BUPOOIISIE
ook SOCSI dn, sxuit gie antaronictuuno npotu Oinmka SOCSI1. 3patHicts TBCG
no BupoOneHHs [FN-y mocumroerbes, 10 NPU3BOAUTH A0 MIABUIICHHS Mepeaul
curHaty IFN-y y imyHi3zoBaHiii ocobu. rBCG neMOHCTpye 3HAYHO MiJABUILICHY
3JIaTHICTH JIO 1HAYKIT IMyHITETY MOPiBHAHO 3 OaThkiBChbkuM mmTamoM BIDK. Takum
YUHOM, BaKI[MHA, € OUTbII €(PEKTUBHOI y BHUPOOJICHHI LUTOKIHIB B OpraHi3mi Ta

IHIAYKIT IMyHITETY, HDK CTaHIapTHA MPOTUTYOEPKYIHO3HA BaKIIMHA.

BrnpoBagxeHHsI CHCTEMH €HEPreTHYHOr0 MEHEIKMEHTY
Ha TOB «LIGHTCOM»

I'payosa I.€., KoBasenko C.M., 360opoBchka T.B.
Kadenpa ynpasminnas Ta 3a0e3nedeHHs sikocTi y hapmaiii HarrionanpHOTO
(hapmMalleBTUUHOTO YHIBEPCUTETY, M. XapKiB, YKpaiHa

grachovairina27@gmail.com

[Ipobniemu 3a0e3medyeHHsT €Hepro30epekeHHs B YKpaiHi € OJHUM 13
BU3HAYAJILHUX YWHHUKIB I peanizailii EHepreTudnoi cTparterii Ykpainu Ha mepion
10 2030 poxy, BiJl SIKOTO 3aJICKUTH SIK €PEKTUBHICTh (DYHKIIIOHYBAHHS HAI[lOHAIBHOT
€KOHOMIKM, TaK 1 HallloHaJibHa Oe3meka JAep)kaBu. BHOpoBa/KeHHS CHUCTEMH

eHepreTuuyHoro meHemkMeHTy (CEHM) Ha migmpueMcTBax Ta B OpraHizamisx
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MOB’si3aHE 3 HEOOXIJHICTIO paIllOHaJbHOTO Ta €(EeKTUBHOTO BUKOPHCTAHHS
E€HepreTUYHUX PECYPCIB.

Bnoposamkenns JICTY ISO 50001:2018 Beme 10 3MEHIICHHS BHUKHJIIB B
atMocdepy MapHUKOBHX Ta3iB Ta IHIIMX HETAaTHBHUX BIUIMBIB Ha HAaBKOJIMIIIHE
CEpelloBUIllE, a TaKOXX 3MEHIIYyE BUTPATU HA €HEPril0 3a JOMNOMOTOIO
CUCTEMaTUYHOTO yIpaBiiHHSA eHepretuyHuMu pecypcamu. CEHM  no3Boise
oprasizaifii BUKOHyBaTH NPUHHATI 3000B'si3aHHSA, CPOPMYIHOBaHI B €HEPreTHUHIN
MOJITHUI, BXXWBATH 3ax0/diB, HEOOXIHMX JUIS TIOJIMIICHHS EHEePreTHYHOL
PE3YNbTATUBHOCTI, 1 JIEMOHCTPYBATH BIAMOBIAHICTh CBOEI cucTeMu BuMoram ISO
50001. KinroyoBuM MOMEHTOM Yy IUIaHyBaHHI eHepromeHnemxmenty TOB
«LIGHTCOM» mnopsin 13 BU3HAYCHHSM CHEPrOMONITHKH, IUJICH 1 ITOKa3HHKIB
CTaHJApT BHU3HAYa€ 1CHTU(IKAIIID OpraHi3alli€l0 CBOTrO  €HepromnpoduIo
(eneprocrarycy). Taka igeHTHdIKAIll BUKOHYETHCS B XOJl PETYJISIPHOTO OTJISIY,
AKUN € 3ac000M, 110 JTO3BOJISIE 3B'SI3aTH CHOTOACHHS W MUHYJIE €HEPrOCIOKUBAHHS
oprasizailii 3 pe3yjabTaTaMu (BUX1THUMU JaHUMH) ii O13HEC-TPOIIECIB.

OCHOBHUMH €JIEMEHTaMU CHCTEMH eHepreTuyHoro MenemxmeHt TOB
«LIGHTCOM» €:

1. BiamoBiganpHICTh BHUIIOTO KepiBHUIITBA (Bwuime kepiBHUIITBO Gdopmye
OCHOBHI TIE€pPEIyMOBU BITPOBA/KCHHS 3aXO0J/1B €HEPrOMEHEIKMEHTY. 3 1I€I0 METOIO
OyB MpU3HAYECHHUI BIAMOBIAATBHUAN (€HEPrOMEHEKEP), TOJTOBHUM 3aBIAHHSIM SIKOTO 1
€ BIIPOBAPKEHHS Ta YMPABIIIHHS CUCTEMOIO €eHEPrOMEHEIPKMEHTY).

2. EnepretnuHa nonitvka (3acajiyd eHepreTMYHOl MOJITUKU Oyiau chopMOBaHi
KEPIBHUIITBOM, €HEproMeHeKepaMy Ta € OJTHOYACHO CTPATETIYHUMH 1HIIIaTHBAMHU 1
1HAUKaTOpaMy €(PEKTUBHOCTI CUCTEMH ).

3. EHepreTnuHe TutaHyBaHHS (TIPOIEC SHEPTETHYHOTO IJIaHYBAaHHS 0a3yeThCs
Ha 00’ €KTUBHHUX Ta ONEPATHBHUX BXITHUX JAHUX).

4. BropoBamkeHHs Ta (GyHKIIOHYyBaHHS (I 4Yac BIIPOBAKCHHS CUCTEMHU
CHEPreTUYHOTO MEHEDKMEHTY I 3a0€3eUeHHS TOCTaYaHHs CHEPTeTUIHHUX TTOCITYT,
HEOOXITHUM € TOTPUMAHHS Py BUMOT: 3a0€3MeUeHHs BUCOKOTO PIBHSI KOMITETEHITIT

IOpaiiBHUKIB Yy cdepi EeHEproMeHeHKMEHTY, JIOKyMEHTallliiHe 3a0e3IeueHHs,
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BUCOKMN pIBEHb KOMYHIKallli MDK BHUIIMM KEPIBHUITBOM, IMpal[iBHUKaMU Ta
€HEeproMeHEeHKEPOM, IPOEKTYBAaHHS YCIX 3aXO0JIiB Ta peaii3allisl yChOro 3a3Ha4eHOro
yepe3 CUCTEMYy OIEpaTUBHOTO  YIpaBiiHHA. Y mporeci (yHKIIIOHYBaHHS
BiJI0OYBAa€ThCSl MPOIEC IUJIAaHYBaHHS MaWOyTHIX 3aXOiB Yy BIJNOBIAHOCTI 10 3acajn
E€HEePIreTUYHOI MOJIITUKH ).

5. [TlepeBipka (mpolec TMEpeBIPKH 3a0€3MEYMBAETHCS YEPE3 CHUCTEMY
MOHITOPHHTY TIOKa3HUKIB EHEPrOCIOXUBAHHS, PETYJSIPHUNA BHYTPIIIHIA ayIuT,
NPUBEACHHS CHCTEMH VY BIAMOBIAHICTH [0 3aKOHOJABYMX, HOPMATHUBHUX aKTIB,
MIKHApPOJIHUX CTaHIAPTIB; 3a MOKIIMBOCTI yC1 HEBIAMOBITHOCTI B pE3YyJIbTaTl aHAII3Y
BlJIpa3y BUIPABISIOTHCA, yC1 PE3yNbTaTH, MOKAa3HUKUA Ta 1HPOpMALisl B CHUCTEMI
€HEProMEeHEe/DKMEHTY 30epiraloTbCsi Ta TOCTIMHO KOpPEeryroThes Ui (ikcarrii
aKTyaJbHUX JIAHUX ).

6. Anani3 3 00Ky KepiBHMIITBA (1HGOpMAaIlisi OTpUMaHa B PE3yJIbTaTi MPOIECY
NEPEeBIPKK  BUKOPHCTOBYBA€TbCS  KEPIBHUUTBOM  JJIi  KOpPEryBaHHSA  3acal
E€HEPreTUYHOI MOJIITUKU 200 3MIHH €JIEMEHTIB (PYHKIIIOHYIOYO1 CUCTEMU).

TakuM YHMHOM, BHNPOBAIKEHHS CHCTEMU EHEPreTMYHOTO MEHEKMEHTY Y
nismbHicTE TOB « LIGHTCOM)» 1moB’s3aH0 3 HEOOXIIHICTIO O1IBII palliOHAIBHOTO

Ta e()eKTUBHOTO BUKOPUCTAHHS €HEPTEeTHUYHUX PECYPCIB.

Cranaaprusanisi HACTOMKHM TPABH Yepeau TPUPO3AIJIbHOI
Omnpowmanceka T.B., XBopoct O.I1.
Hanionaneuuii ¢papmanieBTUUHUN YHIBEPCUTET, M. XapKiB, YKpaiHa

arctiumbs5@ukr.net

TpaBa uepenu TpUPO3IUIBHOI IMIMPOKO 3aCTOCOBYETHCS B HAPOJAHIN MEIUIIMHI
AK aHTUMIKPOOHWH, TPOTUTPUOKOBUM, AHTUOKCHUJAHTHUN, MPOTHU3ANaILHUMH,
CEUYOTIHHUH, >KOBUOTIHHUM, TINMOTEH3UBHUM, mpoTHanepriunuii 3acid. CupoBuHa
3aCTOCOBYETHCS JJIsI HOpMaJizaiii 0OMiHYy PEYOBHH Ta BUKOPUCTOBYETHCS B Teparii
I[yKpOBOTO  jaiabery. CrnupToBl  €KCTpakKTH 3  TpaBU  MPOSBISIOTH
MEMOPaHHOCTUMYJIIOIOUY Ta MPOTU3aNajbHy aKTUBHICTh. EKcneprMeHTaJbHUM

[IUISIXOM BCTAHOBJICHO, IO €KCTPAKT 3 HAA3EMHOI YaCTUHH YEPEeIHu TPUPO3IUIHHOI,
391


mailto:arctium55@ukr.net

KU OTpUMYyBajH 3a aornomorow 70% eraHomy, Ta Ma3b Ha HOTO OCHOBI MOKa3ajH
BHCOKY €(eKTHBHICTh y JIiIKyBaHHI Ticopiady. I'enmb Ha ocHOBI 60 % eTaHOIBHUX
EKCTPaKTIB 4YepeJd TMPOSBUB pEreHEepaTHUBHI BJIACTUBOCTI Ta MPHUCKOPIOBAB
pyOioBanHsa. Takuil MIUPOKUNA CHEKTp (aMaKOJIOTiuHOI aKTUBHOCTI OOYMOBJICHMIA
XIMIYHUM  CKJAJ0M, SKUM TpeJICTaBICHUN  MOMI(EHOJbHUMH  CIIOJYKaMHu,
TAPOKCUKOPUYHUMHU  KUCIOTaMH,  (plaBOHOiaMu,  JIETKMMH  CIIOJYKamu,
noJlialleTUICHaMH, TojicaxapuiaMu, OpraHiYHUMH KHUCJIOTaMU BiTaMiHaAMH, Makpo-
Ta MIKpOEJIEMEHTaMHU.

TpaBa uepemu TpUPO3AUIHLHOT peanizyeTbesi po3hacoBaHOW y Tayku abo y
¢upTp-maketn - «TpaBa uepenm» abo «TpaBa mpuyenw», BXOAWTH JO CKIATY
POCIMHHUX 300piB, SKI 3apeecTpoBaHl sK JiKapchki 3acoou: «Hedpodiry,
«®Ditouucrom», «lerokcudit», «Enekacom». 3 TpaBu OTPUMYIOTh JIETUYHY T00aBKY
«EkcTpakt uepenu» Ta 010JI0r14HO aKTUBHY piiuHy «Yepena». He3pakaroun Ha Take
IIMPOKE 3aCTOCYBaHHS CUPOBUHU OJHOKOMIIOHEHTHOT'O INpemnapary Ha ii OCHOBI MU
HE 3HAWIIUIU, TOMY JOLUUIBHO OyJIO0 OTPUMATH HACTOMKY 3 CUPOBHUHU Ta BCTAHOBUTH
napameTpH ii CTaHIapTU3allii.

Mera po0oTH - BCTaHOBUTH MapaMeTpu CTaHAAPTHU3AIlll HACTOMKW TpaBU
yepeid TPUPO3ILITBHOT.

Marepianau i meroam. J[ns 1OCHiPKEHHST BUKOPUCTOBYBAIM CHUPOBHUHY, SIKY
3aroTOBIISIM B PI3HUX perioHax Ykpainu y 2019 poui. [ns oTpumaHHS cepiid
HACTOWKM TpaBu BHUKOpUCTOBYBaiM 50 % eTraHos Ta METOA OJHOKPAaTHOI Mauepaiii
Ipy  KIMHATHIM  Temmeparypli npotsarom 48 TOAWH, 10  BCTAHOBIICHO
€KCIIEpUMEHTATbHUM HUIIXOM. [neHTudikanito C (Ha HasgBHICTh XJIOPOT€HOBOI
KHUCJIOTH) TIPOBOJIMJIM 32 IOIIOMOT'OI0 TOHKOIIApOoBOi XpoMarorpadii. Cyxuii 3auIIok
BU3Hayayin 3a Mmeroaukoro JDY 2.0. KinbkicHUHA BMICT CyMH MOMI(EHOIIB Yy
nepepaxyHKy Ha Miporajioyl Ta CyMHU TIAPOKCUKOPUYHHUX KHUCIIOT y MepepaxyHKy Ha
XJIODOTEHOBY ~ KHCIIOTy  BH3HA4aJii  METOJAOM  CHeKTpodoToMeTpii  Ha
cnektpooromerpi Optizen POP (Kopest) 3a meroaukamu, sKki HEBEIEHI Y

. . N
moHorpadisx ADY 2.0 «epesito TpaBa » Ta «Kpornusu JucTsi».
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PesyabTraTn. B pesynbrari JOCHIDKEHHA 5 cepiii HACTOMOK TpaBU uepenu
TPUPO3UILHOT BCTAaHOBJIECHO TNapaMeTpH CTaHAapTU3alli: OmHC, 1AeHTH]IKaIs,
BUIIPOOOBYBaHHS Ta KUIbKICHE BM3HAuUeHHA. Hacrolika TpaBu depeau TpUpo3AlIbHOI
— 3EJICHOTO KOJIbOPY 3 JIeTKUM crenudiganM 3amaxom. [Ipu 30epiraHHi MoOXxe
yTBOpIOBATUCS HeBeNWKU ocan. [Ipyu BH3HAYEHH! KUIBKICHOTO BMICTY OCHOBHUX
rpyn Ol0JIOTTYHO-aKTUBHUX PEUOBHMH Y HACTOMKax OyJl0 BCTAHOBJICHO, IO 3HAYHHIMA
BIJICOTOK MPUTAaMaHHHUM CyMi MOJI(EHOIIB Ta CyMi TIPOKCUKOPUYHUX KHUCIOT, TOMY
PEYOBHMHOIO-MapKEPOM JUIs 1IeHTU(IKAIlli HACTOMKU 0OpaHO XJIOPOTEHOBY KHCIIOTY.
Cyxuil 3aJMIIOK HAaCTOMOK CTaHOBUTh He MeHme 0,5 %, KUIbKICHUH BMICT CyMH
o eHoIIB y mepepaxyHKy Ha miporanoi mae 0ytu He menmie 0,07 mr/mimu, a cymu
TIPOKCUKOPUYHHUX KHUCIOT (y MepepaxyHKy Ha XJIOPOT€HOBY KHCIOTY) - HE MEHIIE
0,001 mr/mu.

BucnoBku. B pesynpTaTi moCHiKEHHS O0OpaHO MapaMeTpu CTaHAapTU3allil
HACTOMKMA TpaBU uYepeAr TPUPO3IUIHHOI: OMHC, 1JACHTH(IKAIIS 3a HasIBHICTIO
XJIOPOT€HOBOI KHUCJIOTH, BUMPOOOBYBaHHS (He MeHiie 0,5 % cyXxoro 3alUIIKY),
KutbKicHe Bu3HadeHHs (He menmie 0,07 mr/mn cymu nomigenomniB ta 0,001 mr/mn
CYMH T1IPOKCUKOPUYHUX KUCIOT). OTprUMaHi pe3ysbTaTi BUKOPUCTaH1 JUIsl PO3pOOKU

MIPOEKTY METOIB KOHTPOJIIO AKOCTI «Yepeau Tpupo3aibHOI TpaBU HACTOMKAY.

Bupo0nunrso anugogisiny, 30araueHoro NeKTHHOM, MaCJASIHKOI0 Ta
eKCTPAaKTOM CTeBii, 3 BukopucTanusaM KyabTypu Lactobacillus acidophilus

Moguan O.0., beaux LA.

Kadenpa Giotexnosnorii, 6i0¢pizuku Ta aHamiTH4HOI XiMii HallloHanbHOro TEXHIYHOTO YHIBEPCUTETY
«XapKiBCbKUI MOMITEXHIYHUM IHCTUTYT», M. XapKiB

Iryna.Bielykh@khpi.edu.ua

AuuaodiniH — KUCIOMOJIOYHUN TPOIYKT, SKUM BHUTOTOBJSIETHCS IUISXOM
CKBAaIllyBaHHs aCTEPU30BAHOT0 KOPOB'S’MOT0 MOJIOKA CIELiaTbHUMH 3aKBaCKaMH, 10
CKJIaJy SIKUX OOOB'SI3KOBO BXOJUTH aluao(iibHa nanuuka. Harmiii BUKOpUCTOBY€EThCA
B JIIKYBaJIbLHOMY Ta JAIETUYHOMY XapyyBaHHI 3aBASKH 3JaTHOCTI anuaoQiabHOI
MaJUYKA BUTICHATH IIK1JJTMBI MIKPOOPTaHi3MH 3 KUIIIEYHHUKA.

393



BupoOHUIITBO KHCIOMOJIOUHOTO MPOAYKTY BiIOYBA€THCS TEPMOCTATHUM ab0
pe3epByapHUM CIIOCOOOM: JI0 MIATOTOBJIICHOTO MOJIOKA BHOCSTH 3aKBACKy Ha OCHOBI
mikpooprauismy Lactobacillus acidophilus 3 tutpom He Mmenme 10° KYO/mn ta
MIPOBOJIATH MPOIEC CKBalTyBaHHs 6—8 romuu mpu temmepatypi 30-35 °C. 3aranpHa
KIJIBKICTh 3aKBacKH, III0 BBOJUTHCI B MOJIOKO, cTaHOBUTH 4,0—-4,5 % Bim Macu
CyMillIi, 1110 CKBALIY€eThCS, 1€ JJO3BOJISE OIEPKATH 3IyCTOK KucaoTHicTio 80-90 °T.
Metoro poGotm OyJI0 3ampoTNOHYBAaTH 3MIHHM B TEXHOJOTIi BUPOOHHUIITBA
anuaouUIiHy, U TIABUINCHHS HOro MI€TUYHO-TIPOQIIAKTUYHHX Ta JIKYBaJIbHUX
BJIACTUBOCTEM.
Ha ocHOBI1 poBeI€HOT0 JITEPATYPHOTO MOIITYKY, HAMHU 3aIIPOTIOHOBAHO!
® BHUKODHMCTOBYBAaTHM  MACJISHKY JUISI  IABUINEHHA  Ol0JIOTIYHOI  IIIHHOCTI
anuao0(uUIIHY;

® [IPOBECTH 3aMIHy LYKPY €KCTPAKTOM CTEBIi A 3a0e3nedeHHs Npo(uUIaKTUYHOI
i1 HaIO0 11010 PO3BUTKY IIYKPOBOTO J1a0eTy;

® J0/IaTU XapyoBl BOJIOKHA, ME(MIIHUT SKUX € XapaKTepHUM JUIsl XapdyBaHHS
O1IBIIOCTI HACENEeHHS YKpaiHu — TOOTO MEKTHH.

Jlnst 30araveHHs MPOIYKTY PEUYOBMHAMU AaHTUCKIEPOTHYHOI JIMOTPOIHOI i,
OlTkoM, BiTamMiHAaMH Ta  MiHepajaMd  JOJA€ThCA  MacisHKa.  MaclsHKy
3alPONOHOBAHO BHOCUTHM HA €Tali HOpMaji3alii Mojoka i 3a0€3MeUeHHs] BMICTY
KUPY B TOTOBOMY MPOAYKTI B KiJIbKOCTi 2,5 %.

SIK HaTypambHHU ITiJCONOKYBaY JOJAIOTh CKCTPAKT CTeBil (CTEBIO3W), IO
OTPUMYIOTh 3 JMCTS pociuHu cTeBist (Stevia rebaudiana). HeoOxigHO Bim3HAUYHMTH, IO
CTEBIS — 1€ HATYpPAIbHUI HU3BKOKAJIOPIMHHUI 3aMIHHUK IIyKPY, JO CKJIaay SKOTO
BXOJIUTh KOMILJIEKC BITaMiHIB, MiHepaliB, epipHUX OJiid, (aBaHOIAIB, TaHIHIB Ta
THIIMX TOXKUBHUX pedoBHH. CTEBI03U] BHOCITH Y MOJIOUYHY CYMIIIl 10 CKBAITyBaHHS
JUISI CKOPOUYCHHS TIpollecy ckBamryBaHHS Ha 1-2 rox. CTeBio3Wa TPHCKOPIOE
HApPOCTAaHHSI KUCIOTHOCTI MOJIOYHOI CyMIillIl y MPOIIECi CKBAIIYBAaHHS.

OpraHonenTuyHi BJIACTHBOCTI TOTOBOTO TPOAYKTY 3aJeXaTh BiJ JO3H
EKCTPAKTY CTEBIi, 1110 BHOCUTHCS: MPU BHECEHH1 €KCTpaKTy cTeBii B KiabkocTi 0,02 %

OTPUMYIOTh HHM3BKOKIOPIMHUN KHCIOMOJIOYHHM Hamiii 3 COJOJKHM CMakoM 1
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apoMaToM; MiJBUIICHHS KIIBKOCTI eKCTpakTy cteBii Outbine 0,02 % mpu3BoaAuTH 10
OTPUMAaHHS COJIOJIKOTO KHCIIOMOJIOYHOTO HAmoKo 13 MpHUCMakoM TipkoTH. [lpum
nojaBaHHi1 ekctpakty creBli MeHie 0,02 % He 10CAraeTbesi BUPAXEHUM COJIOAKHI
CMakK.

[lexTHH BHMKOHYE CTPYKTYpOYTBOPIOIOUY (YHKIIIO y Xap4OBHUX IPOJYKTaxX.
[lexTrH NOJAETHCS SIK Xap4OBE BOJIOKHO, 110 HOpMai3ye MIKpo(opy 1 TpaBJIE€HHs, a
TaKOX BUBOJAMTH 13 OpPraHi3My 10HM BaKKHX MeTamiB. [IeKTUH 3HMKye KUCIOTHICTb
Oi Yac CKBalllyBaHHS, 10 JO3BOJII€E OTPUMATH HPOAYKT JUIsl JIIETUYHOIO
xapuyBaHHs. [[puCyTHICTh MEKTUHY TAKOXK YIOBUIBHIOE HAPOCTAHHS KUCIOTHOCTI Mif
yac 30epiranss, 3a0€3ne4yrour BUCOKY SIKICTh IPOTAroM 7 Ai0.

TakuM YMHOM, BCTQHOBJIEHO, 1110 BHECEHHS MAcCJISIHKH J03BOJUTbH OTPUMATU
MPOJIYKT ONTUMAJIBHOI KUPHOCTI 2,5 %, IoAgaBaHHS CTEBIO3HY CKOPOTHUTH IPOIIEC
CKBallyBaHHs Ha 1-2 roawnu. Hamiii, 30aradyeHuii MmeKTHHOM OyJe MaTH BHUCOKI
MOKa3HUKHU SAKOCTI MPOTITOM TEPMIHY 30€piraHHs TPUBATICTIO 7 0.

Takox, JIOBEIEHO, 110 BHECEHHsS 30aradyBadiB 3a0e€3MeUduTh MPOPIIAKTUYHY
10 anuao(dUIHY MO0 BUHUKHEHHS ITyKPOBOTO Jia0eTy, CepleBO-CYyJIMHHUX Ta
OHKOJIOT1YHHMX 3aXBOPIOBaHb, & TAKOXK CIPUATUME MiIBUIICHHIO XapuOBO1 LIHHOCTI i

JTIETUYHUX BIACTUBOCTEN 3 HOpMaJIi3allil AISUTbHOCTI MITYHKOBO-KHUIIIKOBOTO TPAKTY.
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MEPEJIK YCTAHOB TA OPT'AHI3AIIIN, CHIBPOBITHUKH SIKHX
B351JIU YYACTDH Y KOH®EPEHIIIT

1. Azerbaijan Medical University, Baku, Azerbaijan.

2. Institute of Agrophysics, Polish Academy of Sciences, Lublin, Poland.

3. Lodz University of Technology, Faculty of Biotechnology and Food Sciences,
Institute of Fermentation Technology and Microbiology, Lodz, Poland.

4. Lodz University of Technology, Interdisciplinary Doctoral School, Lodz, Poland.

5. Pomeranian University in Stupsk, Institute of Biology, Stupsk, Poland.

6. Regional Centre for Blood Donation and Blood Treatment named after John Paul
IT in Stupsk, Stupsk, Poland.

7. Slovak University of Agriculture in Nitra, Nitra, Slovak Republic.

8. Tashkent Medical Academy, Tashkent, Republic of Uzbekistan.

9. Tashkent Pharmaceutical Institute, Tashkent city, Republic of Uzbekistan.

10.University of Latvia, Institute of Biology, Laboratory of Industrial Microbiology
and Food Biotechnology, Riga, Latvia.

11.Vytautas Magnus University, Agriculture Academy, Bioeconomy Research
Institute, Kaunas, Lithuania.

12.Vytautas Magnus University, Agriculture Academy, Department of Plant Biology
and Food Sciences, Kaunas, Lithuania,

13.Warsaw University of Life Sciences, Institute of Human Nutrition Sciences,
Department of Functional and Organic Food, Warsaw, Poland.

14 binonepkiBChbKUN HalllOHAJBbHUN arpapHuid yHiBepcuter, M. bina Ilepksa,
KwuiBcbka 00:1., Ykpaina.

15.Bonuncekuit Hamionanbuuii  yHiBepcuter iMm. Jleci VYkpainku, M. JIyIbK,
Bomuacbka 006:1., YkpaiHa.

16./Iep>xaBHa HaykoBa ycrtaHoBa «HaykoBO-T€XHOJOTIYHHMI KOMILIEKC <«IHCTUTYT
moHokpuctaniBy HAH Ykpainuy, M. XapkiB, Ykpaina.

17.lepxaBHa ycranoBa «IHCTUTYT matosjorii xpedTa Ta cyriao0iB imM. mpodecopa M.

I. Curenka HAMH VYkpainn», M. Xapkis.
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18./lep>kaBHe MIANPUEMCTBO «YKpAiHChKUNA HAyKOBUH (papMakoneiiHUN LEHTP
SIKOCTI JIIKApPChKUX 3ac00iB», M. XapKiB, YKpaina.

19.lep>xaBHMi1 O10TEXHOJIOTIYHUHN YHIBEPCUTET, M. XapKiB, YKpaiHa.

20.JlepxaBHUII ~ HAyKOBO-KOHTPOJBHUHM  I1HCTUTYT OlOoTeXHOJOTIi 1 IITaMiB
MiKkpoopraHi3miB, M. KuiB, Ykpaina.

21.JIHINpOBCHKUM  Jep)KaBHUM  TEXHIYHUW  yHIBepcuTeT, M. KaM’ sSHCBKe,
JlHinponeTpoBchKa 001., YKpaiHa.

22.JIHinpoBChKMM HalllOHANBHUM yHiBepcuTeT imeHi Onecs T'onuapa, m. JlHimpo,
VYkpaina.

23.JlepxaBHa yctaHoBa «[HCTHTYT 3arampHOi Ta HeBigkiIaaHoi Xipyprii im. B.T.
3aitieBa HAMH VYkpainny», M. XapkiB, YkpaiHa.

24.JlepxaBHa yctaHoBa «IHCTUTYT MikpoOionorii Ta imyHosorii iM. [. . MednukoBa
HAMH VYxkpainu», M. XapkiB, Ykpaina.

25.Jlep:kaBHa yctaHoBa «lHCTUTYT xapuoBoi OioTexHosorii Ta renomiku HAH
Ykpainn», M. KuiB, Ykpaina.

26.Iactutyt Oiokomoimnoi ximii iMm ®. JI. OBuapenxka HAH VYkpainu, m. Kwuis,
VYkpaina.

27 .Tuctutyt 61oximii imeni O.B. [Tannanina HAH Vkpainu, m. Kuis, Ykpaina.

28.Iuctutyt 6oTaniku iMm. M.I'. Xonognoro HAH VYkpainu, M. KuiB, Ykpaina.

29.[HCTUTYT eKCIepUMEHTaIbHOT TaTojorii, OHKoJOrii 1 pamioGiomorii im. P.€.
Kagsenpkoro HAH Vkpainu, M. KuiB, Ykpaina.

30.InctutyT KaiTUHHOI OioJorii 1 reHetnyHoi iHxeHepii HAH VYkpainu, m. Kuis,
Ykpaina.

31.IncturyT Mikpobionorii 1 Bipycosorii im. J[.K. 3a6omotnoro HAH VYkpainu, m.
KwuiB, Ykpaina.

32.IactutyT MonekysipHoi Giosorii 1 renetukn HAH Ykpainu, m. Kuis, Ykpaina.

33.Iuctutyt opouiBHmITBA 1 OamranHuntBa HAAH VYkpainu, cen. CenekiiiiHe,
XapkiBcbKa 0011., YKpaiHa.

34.Incturyt mpobinem kpiobiozorii 1 kpiomenuunan HAH VYkpainu, m. Xapkis,

Ykpaina.
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35.IncturyT nponoBonbunx pecypciB HAAH Vkpainu, m. Kuis, Ykpaina.

36.IacTuryT nponoBonbunx pecypciB HAAH Vkpainu, m. Kuis, Ykpaina.

37.InctutyT po3BeneHHs 1 reHeTuku TBapuH iMeHi M.B. 3yoms HAAH VYkpainu, c.
Uybunceke, KuiBcbka 0011., YKpaina.

38.Incturyr pocnunnuntBa imeHi B.S. FOp’ea HAAH Vkpainu, m. Xapkis,
VYkpaina.

39.IucturyT cinbebkoro rocmoaapctBa Ilomiccs HAAH VYkpainum, m. JXutomup,
VYkpaina.

40.TactutyT ¢izionorii imeni O.0. boromonsiis HAH Ykpainu, m. Kuis, Ykpaina.

41.KuiBchkuid HalioOHanbHUN yHiBepcuTeT imeHl Tapaca IlleBuenka, M. Kuis,
VYkpaina.

42 KuiBcekuii HarioHanbHUI yHiBepcuteT imeHi Tapaca IlleBuenka, HaBuanbHo-
HayKOBUM 1eHTp «[HCTUTYT Giosorii Ta Menunuan», M. KuiB, Ykpaina.

43.KuiBChbKU HAIllOHATBHUN YHIBEpCUTET TEXHOJOrH Ta nu3aiiHy, M. Kuis,
VYkpaina.

44 . KoMmyHaJIbHHUH 3aKJ1aJl BUIOI OCBITH «PiBHEHChKa MeIMYHA akaaeMis», M. PiBHe,
VYkpaina.

45.JIbBIBCbKUI  HAIIIOHAJILHUNA  YHIBEPCUTET  BETEPUHAPHOI  MEIUIIMHUA  Ta
oiotexnomoriit imeni C.3. I'kxunpkoro, M. JIbBiB, Ykpaina.

46.JIpBIBCHKUI HAIIOHATBHUM YHIBEPCUTET MPHUPOAOKOPHUCTYBaHHS, M. JlyOmsHw,
JIbBiBCBKA 00J1aCcTh, YKpaiHa.

47 MixHapoaHUil eBpornieicbkuil yHiBepcuteT, M. KuiB, Ykpaina.
48.HaykoBO-OCTIAHUN 1HCTUTYT EKCIEPUMEHTAJIbHOI Ta KIHIYHOT MEAUIUHU
XapKiBChKOTO HaIlIOHATFHOTO MEAMYHOTO YHIBEPCUTETY, M. XapKiB, YKpaiHa.
49.Hamionanpauii 6otaniunuid caa imeni M. M. I'pumika HAH VYkpainu, m. Kuis,

VYkpaina.
50.Hamionansuuii Mequunuit yaiepcutet iM. O. O. boromonsirs, M. KuiB, Ykpaina.
51.HamionanbHuid HayKOBUM LEHTP «IHCTUTYT eKClepMMEHTaIbHOI 1 KIIIHIYHOT

BETEPUHAPHOI METUIIMHI», M. XapKiB, YKpaiHa.
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52.HamioHanpHUW ~ TEXHIYHMHA  yHIBEpCUTET  «XapKIBCBKUHA  MOJITEXHIYHHMA
THCTUTYT», M. XapKiB, YKpaiHa.

53.Hamionaneuuii TexHIYHUI YHiBepcUTeT YKpaiHu «KUiBCbKUI TOJMITEXHIYHUIMA
iHcTUTYT iMeHi Iropst Cikopcskoro», M. Kuis, Ykpaina.

54.HamionaneHuii yHiBepcuTeT «JIbBIBChKA MOMITEXHIKa», M. JIBBIB, YKpaiHa.

55.HamionaneHuii yHiBepcUTET OlopecypciB 1 MPUPOAOKOPUCTYBAHHSA Y KpaiHH, M.
Kwuis, Ykpaina.

56.HartionansHuii yHIBEpCUTET OXOpOHHM 370poB'ss Ykpainu im. ILJI. Illynuka, m.
KwuiB, Ykpaina.

57.HamioHanbHUl yHIBEPCUTET XapuOBHUX TeXHOJOrH, M. KuiB, Ykpaina.

58.Hamionansuuii (hapManieBTUUHUN YHIBEPCUTET, M. XapKiB, YKpaiHa.

59.0necpkuii  HamioHanmpHUM yHiBepcutTeT imeHi I. . MeunmkoBa, M. Opeca,
VYkpaina.

60.IIBH3 «XapkiBcbKuil MDKHApOAHUN MEIUYHUN YHIBEPCUTET» M. XapKiB,
VYkpaina.

61.[TonTaBchkuil nepkaBHUM arpapHuil yHiBepcuTeT, M. [lontaBa, Ykpaina.

62.1lpuBatHe akiioHepHEe TOoBapucTBO «I[lo BHUpOOHHMHTBY iHCYMIHIB «IHIAp», M.
KwuiB, Ykpaina.

63.CenekiiiiHo-TeHeTHIHUN 1HCTUTYT — HarionaapHuM 1IEHTp HACIHHE3HABCTBA Ta
copToBUBYEHHS, M. Oneca, YkpaiHa.

64.TaBpilicbkuii  JepKaBHUN  arpOTEXHOJOTIYHUN  yHIBepcuteT iMm. Jlmutpa
MoTtopHoro, M. 3anopixxs, YKpaina.

65.TepHOMUIbCHKUI ~ HALlOHAIBHUM  MeAWYHUM  yHiBepcuteT  im. LS.
['op6aueBcrkoro, M. TepHomins, YkpaiHa.

66.ToBapucTBO 3 0OMEX)EHOI0 BianoBiganbHICTIO «Papmxim», M. [lloctka, Cymcbka
0011., Ykpaina.

67.YXropoJacbKuil HAIIOHATLHUNA YHIBEPCHUTET, M. YIXKropoj, 3akaprmarchbka o0I.,
Ykpaina.

68.YkpalHChKuil AepKaBHUM YHIBEPCUTET HAYKH 1 TeXHOJOT1H, M. JIHInpo, YKpaiHa.
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69.VkpalHChbKUl Jep>KaBHUN XIMIKO-TEXHOJIOTIYHUN yHiBepcuTeT, M. JlHimpo,
VYkpaina.

70.Ykpaincbkuii pubOnpoMHCIIOBUI KilacTep iHHOBaIl#, M. KuiB, YkpaiHa.

71.XapxkiBcekuii mineid Ne 138, M. XapkiB, Ykpaina.

72.XapKiBCbKHIl HAI[IOHAIbHUI METMYHUIN YHIBEPCUTET, M. XapKiB, YKpaiHa.

73.XapkiBcbkuil HaimoHanbHUM yHIBepcuTeT iM. B.H. Kapasina, M. Xapkis,
VYkpaina.

74.XapKiBCbKUI  HAI[IOHAJIBHUN YHIBEPCUTET PaJIOCIICKTPOHIKH, M. XapKiB,
VYkpaina.

75.XepCOHCHKUI Iep>KaBHUHN YHIBEPCUTET, M. IBaHO-DpaHKIBChK, YKpaiHa.

76.Yepkacbkuii ~ HAayKOBO-JAOCTIIHUN  €KCIEPTHO-KPUMIHATICTUUHUNA  LEHTP
MiHicTepcTBa BHYTPILIHIX clipaB YKpainu, M. Uepkacu, YKkpaina.

7'7.YopHOMOPCHKHI HalllOHANBHUI yHiBepcuTeT M. [letpa Moruwnmu, M. Mukonais,

VYkpaina.
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