ISSN 2079-8334. Céim meouyunu ma odionozii. 2024. Ne 1 (87)

DOI 10.26724/2079-8334-2024-1-87-214-220
UDC 616-009+616-009.6+611.08

MORPHO-FUNCTIONAL CHARACTERISTICS OF THE SCIATIC NERVE IN THE LATE
TERMS OF EXPERIMENTAL PACLITAXEL-INDUCED PERIPHERAL NEUROPATHY
UNDER THE CORRECTION OF 2-ETHYL-6-METHYL-3-HYDROXYPYRIDINE SUCCINATE
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6 out of 10 patients undergoing treatment for breast cancer, ovarian cancer, and non-small cell lung cancer suffer from
the neurotoxicity of the chemotherapy drug Paclitaxel, namely paclitaxel-induced peripheral neuropathy. Among them, one in four
needs to reduce the dose, postpone the treatment or even stop the therapy. Previous attempts to use various neuroprotective agents
in humans and animal models have not shown sufficient effectiveness in preventing or significantly reducing the intensity of
paclitaxel-induced peripheral neuropathy manifestations. The purpose of our study was to establish the effect of the neuroprotective
agent 2-ethyl-6-methyl-3-hydroxypyridine succinate on the morpho-functional parameters of the sciatic nerve in experimental
paclitaxel-induced peripheral neuropathy. In the experiment, 56 white rats weighing 150-200 g were used. Paclitaxel was
administered intraperitoneally to the animals at a dose of 2 mg/kg body weight 4 times after one day, after which the animals were
divided into an experimental group — 24 animals that were administered 2-ethyl-6-methyl-3-hydroxypyridine succinate and a
control group (24 animals, introduction of water for injections) groups. The results of the “hot plate” tests and von Frey
monofilaments showed that the use of 2-ethyl-6-methyl-3-hydroxypyridine succinate reliably reduces the manifestations of
peripheral neuropathy caused by paclitaxel on the 28th and 60th days of the experiment. In rats treated with HS, destructive-
dystrophic phenomena in the myelin nerve fibers of the sciatic nerve are less pronounced on the 60th, 90th, and 120th days of the
experiment. The results of the electron microscopic study are fully consistent with the data of neurophysiological studies and
indicate the possibility of using 2-ethyl-6-methyl-3-hydroxypyridine succinate as an effective neuroprotector in paclitaxel-induced
peripheral neuropathy.
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MOP®O-OYHKIIIOHAJIBHA XAPAKTEPUCTUKA CIZITHUYOI'O HEPBA HA ITI3HIX
TEPMIHAX EKCIIEPUMEHTAJIBHOI MAKJIITAKCEJI-IHIYKOBAHOI IEPU®EPIMHOI
HEHMPOIIATIIi 3A YMOB KOPEKIIIi 2-ETUJI-6-METWUJI-3-T[IPOKCUIIPUINUHY
CYKIIMHATOM

6 i3 10 mamieHTiB y mpoIeci JIKyBaHHS paKy IpyJHOI 3aJI03H, paKy S€YHHKIB, HEAPIOHOKIIITHHHOIO PaKy JIETeHb
CTpaXXIaroTh Bi HeHpoTokcHyHOCTI XimMionpenapary [Takiitakcen, a came makiiTakcea-iHIyKOBaHOI nepudepiiiHoi Heipomnarii.
Cepen HHX KOXXEH YeTBepTHH MoTpedye 3HKEHHS JO3H, BiJKJIAJICHHS JIKyBaHHS YM HaBiTh NPUNUHEHHs Tepamii. [TomepemnHi
CIpoOU BHUKOPHCTAHHS PI3HOMAHITHHX HEHPOIPOTEKTOPHHUX CEPEeAHMKIB y JIIOAEH i Ha TBapHMHHMX MOJENSIX HE IOKa3all
JOCTaTHBOI e(eKTUBHOCTI 1040 3amobiranHs abo cyTTeBOro 3HIKEHHs iHTeHcuBHocTi mnposiei ITIITH. Meroro Harmoro
JIOCIIIJKEHHSI CTaJI0 BUBYCHHSI BIUTHBY HEHPOIPOTEKTOPHOTO 3ac00y 2-eTHII-6-MeTHII-3-TiIPOKCHITIPUINHY CyKIIMHATY Ha MOpdo-
(yHKIIOHAIBHI TapaMeTpU CITHUYOrO HepBa IMPH EKCIIEpUMEHTANBHIN MaKIiTakceNl-iHayKoBaHill nepugepiiiniili Heliponarii. B
EKCIIEPUMEHTI BUKOpHCTAHU 56 6inx urypiB Macoro 150-200 r. TBapuram BBOAMIN BHYTpilIHbOOUepeBUHHO [lakmiTakcen y 1031
2 MI/KT MacH TiJla uyepe3 oaHy 100y 4 pasw, micis [[Oro TBAPHH IOIUIMIN HA JAOCTIIHY Ipyny — 24 TBapuUHH, SIKUM BBOAWIH 2-
€THII-6-MeTHII-3-T1IPOKCUITIPUANHY CYKIIMHAT 1 KOHTPOJIbHY (24 TBapHHU, BBEACHHS BOIM I iH'eKill) rpynu. PesynbraTn TecTiB
«rapsya IUIACTUHKa» Ta BUKOPUCTaHHs MoHOdigameHTiB (on Dpes nokasand, IO 3aCTOCYBaHHS 2-€THI-0-METHI-3-
TiIPOKCHUIIPUANHY CYKIMHATY JOCTOBIPHO 3HIKYE MPOSIBY NepudepiiHol HeliponaTii, BUKIMKaHOI makiiTakceaoM Ha 28-y, 60-y
00U eKCIepuMeHTy. Y HIypiB, IO OTPUMYBAJIH JIIKYBaHHS 2-eTHII-0-METHI-3-TiAPOKCHITIPUINHY CyKINHATOM, JIECTPYKTHBHO-
nuctpodiuHi sIBUIA B Mi€TIHOBUX HEPBOBHX BOJIOKHAX CiJHUYOrO HEpBa € MeHII BUpakeHUMH Ha 60-y, 90-y Ta 120-y nobu
nociiny. PesynbraTu enekTpOHHOMIKPOCKOIIYHOIO JIOCIHIKEHHSI TOBHICTIO Y3TO/DKYIOTBCS 3 ITaHUMHU HeWpodizionoriyHux
JOCIII/DKEHb 1 BKa3ylOTh Ha MOJMJIUBICT BHUKOPHUCTAHHS 2-€THII-0-METHII-3-TiIPOKCHIIIPUANHY CYKIUHATY SIK €(EKTUBHOIO
HeWpONpoTeKTOpa MU MaKIIiTaKce-iHIyKoBaHill nepudepiiHiil Hefiponarii.

KurouoBi ciioBa: nakiitakcen, XiMioTeparis, Hepomnarisi, HepB, nepudepiiiHa HepBOBa CUCTEMA.

The work is a fragment of the research project *“ Morphofunctional changes of organs and body systems under the
influence of anticancer drugs and under the conditions of their correction”, state registration No. 0121U111598.

6 out of 10 patients undergoing treatment for breast cancer, ovarian cancer, and non-small cell lung
cancer suffer from the neurotoxicity of the chemotherapy drug Paclitaxel, namely paclitaxel-induced
peripheral neuropathy (PIPN) [13, 14]. The main symptoms of such neuropathy - burning pain and
numbness in the hands and feet, loss of fine motor skills are so pronounced that every fourth patient needs
modification of the paclitaxel treatment regimen, including dose reduction, treatment delay or even
discontinuation of therapy [4, 14].

The use of models with cell lines of rat spinal cord neurons, induced human pluripotent stem cells,
as well as in vivo models in rodents revealed a number of molecular pathways affected by paclitaxel: axons
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of sensory neurons, peripheral neuroglia, perikaryons of segmental centers, cells of the immune system.
These studies showed that paclitaxel induces altered transmission of calcium ions, the release of
neuropeptides and growth factors, mitochondrial damage and the formation of reactive oxygen species, and
has a direct effect on the disruption of microtubule transport [ 10]. However, today there are still insufficient
neuromorphological data on the patterns of pathomorphogenesis of peripheral neuropathies caused by
paclitaxel.

Previous attempts to use various neuroprotective agents in humans and in animal models have not
shown sufficient effectiveness in preventing or significantly reducing the intensity of PIPN manifestations.
The method of electroacupuncture, the action of magnetic fields, the use of cryotherapy and chylotherapy,
the use of vitamin E, B vitamins, omega-3 fatty acids, glutathione, acetyl-L-carnitine, amitriptyline,
progesterone, minoxidil and a number of other means have been tested, but this did not bring the desired
result [5, 8, 12]. Therefore, it is very important to study and develop potential effective approaches during
chemotherapy with paclitaxel to prevent and correct this complication. One of the possible ways to prevent
damage to the nervous system during chemotherapy could be the use of metabolic drugs that have
antioxidant, antihypoxic, and membrane-stabilizing properties. One of them - 2-ethyl-6-methyl-3-
hydroxypyridine succinate (HS) is quite widely used in endocrinology, neurology, cardiology, and
previously a significant positive effect of HS was established in the correction of paclitaxel-induced
retinotoxicity in an experiment [2]. Previously, we conducted a study on the stages of development of this
neuropathy [7] and found that by the 28th day, its development reaches a maximum, then there is a gradual
decrease in the morphological manifestations of neurotoxicity. In order to comprehensively understand the
pathomorphogenesis of this neuropathy and the effectiveness of HS as a correction of PIPN, a decision was
made to continue the study at later times - 60th, 90th and 120th days.

The purpose of the study was to investigate the effect of the potential neuroprotectant 2-ethyl-6-
methyl-3-hydroxypyridine succinate on the morpho-functional parameters of the sciatic nerve in the late
stages of experimental paclitaxel-induced peripheral neuropathy.

Materials and methods. The study was conducted on the basis of the Department of Histology,
Cytology and Embryology of the Ivano-Frankivsk National Medical University. 56 white rats weighing
150-200 g were used in the experiment. The animals were housed in vivarium conditions at a temperature
of 21-24 °C, under a normal light regime (day-night) and on a diet with access to food and water ad libitum.
The experiment was conducted in accordance with the recommendations of ARRIVE and EU Directive
2010/63 / EU on the protection of animals used for scientific purposes, in accordance with the provisions
of the “European Convention for the Protection of Vertebrate Animals Used for Experiments and Other
Scientific Purposes” (Strasbourg, 2005), Law of Ukraine “On the Protection of Animals from Cruel
Treatment” (2006, Article 26), “General Ethical Principles of Animal Experiments”, adopted by the Fifth
National Congress on Bioethics (Kyiv, 2013). Animals were injected intraperitoneally with paclitaxel
(Actavis, Romania) at a dose of 2 mg/kg of body weight after one day 4 times before reaching a total dose
of 8 mg/kg according to the Polomano method [11]. After that, the animals were divided into an
experimental group — 24 animals, which were injected with 2-ethyl-6-methyl-3-hydroxypyridine succinate
(the preparation “Armadine”, manufactured by Scientific and Production Firm “Microchem” LLC), and a
control group (24 animals, injection of water for injections) group. Neurophysiological studies and electron
microscopic picture of the normal nerve were determined on 8 intact animals. Neurophysiological studies
were performed at 3-hour intervals on the 28th, 60th, 90th, and 120th days after the last administration of
the HS drug. The hallmark sign of PIPN, mechanical allodynia, was defined as withdrawal of the hind paw
of rats in response to irritation with von Frey monofilaments using the “up-down” method [1]. The main
method of studying thermal hyperalgesia is the Hot Plate test. During its performance, rats were alternately
placed on a metal plate heated to 55 £1°C. A stopwatch was used to measure the time from the moment the
animal was placed on the plate to the end point of the test - licking the pads of the front and/or hind paws
or jumping up. This time was the time of latent pain reaction. The maximum time the animals stay on the
plate is 35 seconds [3].

On the same day, the animals were removed from the experiment by applying ether anesthesia.
Research material — sciatic nerves (SN) were collected on the 28th, 60th, 90th and 120th (6 animals for
each period of research) days after the last administration of HS. Electron microscopic research was carried
out according to generally accepted methods and studied according to using a PEM-125K electron
microscope, images were photographed at a magnification of 4000—12000 times.

Results of the study and their discussion. Administration of paclitaxel caused signs of peripheral
neuropathy in the form of thermal hyperalgesia and mechanical allodynia in experimental animals. When
conducting the von Frey test, the mechanical pain threshold in intact animals was 55.34+7.58 g. In animals
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of the control group, on the 28th day of the experiment, the mechanical pain threshold decreased to
27.72+£5.738 g, p<0.01. The following periods demonstrated the dynamics of the approach of the
mechanical pain threshold to the initial indicator: on the 60th day it was 47.60+14.66 g, and on the 90th
day it was caused by monofilaments with a pressure force of 53.00+17.60 g. In remote no manifestations
of mechanical allodynia were observed during the experiment: on the 120th day, the pain threshold reached
73.33+13.33 g, which probably exceeded the values of intact animals p<0.05. In the animals of the
experimental group, which underwent HS correction, the threshold of pain sensitivity on the 28th day was
54.94+8.29 g, p<0.05, which differs by 98.17% from the similar indicator in the control group of animals.
On the 60th day, manifestations of mechanical allodynia were no longer observed: the threshold was
57.61£12.36 g, and on the 90th day, it was caused by monofilaments with a pressure force of 59.02+11.60 g.

The duration of stay of intact animals on the "Hot Plate" was 17.20+£0.92 s. Animals of the control
group on the 28th day after the last injection of the drug showed signs of thermal hyperalgesia: the indicator
decreased to 13.02+0.96 s, p<0.01. Manifestations of thermal hyperalgesia reliably disappear already on
the 60th day of the experiment: the latent time of pain sensitivity was 15.62+1.61 s, on the 90th day —
15.58£1.53 s. In the long term of the experiment, manifestations of thermal hyperalgesia were rarely
observed. Thermal hyperalgesia was significantly less pronounced in the animals of the experimental
group: already on the 28th day, the time spent on the "Hot Plate" remained close to the initial level —
17.14£1.01 s, p<0.01. On the 60th day and until the end of the experiment, no manifestations of thermal
hyperalgesia were observed in the animals of the experimental group.

Electron microscopic examination of the SN preparations of rats in the control group established
that on the 28th day of the experiment, the phenomena of destruction in the myelin nerve fibers (MNF)
increased. In most MNF, the myelin sheath is thickened due to swelling of neuroleumocytes and
intralamellar vacuolation. We often observe MNF with near-to-complete degeneration of the axial
cylinders (AC) and pronounced edema. The vast majority of mitochondria are increased in size, with the
phenomena of lightening of the matrix and destruction of crystals. Small and large vacuoles, including
periaxonal vacuoles, are found in the axoplasm of AC.

Compared with the previous terms of the experiment, on the 60th day of the experiment, we see a
significant difference in the morphological picture of the SN of the control group of rats - the presence of
degenerated nerve fibers (Fig. 1).

_— Usually, these are single MNF of large
diameter, represented by AC with extensive
areas of destroyed axolemma, destroyed
mitochondria, clusters of vacuoles. The
cytoplasm of neurolemocytes is filled with
vacuoles with optically transparent contents.
The basement membrane is often palpable over
a considerable length. We observe myelin
sheath (MS) fragments with concentric layers of
myelin.

In the animals of the experimental group
that received HS correction, at this time of the
experiment, the changes in the MNF are
significantly less pronounced — small and

Fig. 1. Myelin nerve fiber of the sciatic nerve of an animal of the medium-caliber .ﬁbers .Wlth a normali AC
control group on the 60th day of the experiment. Electron micrograph. ~ Structure and a thin myelin sheath predominate,
Magnification: x4000. Designation: 1 — axial cylinder, 2 — remnants of which can be interpreted as newly formed nerve
the myelin sheath. fibers. In schwannocytes, synthetic processes

slow down: part of the cisterns of the granular endoplasmic reticulum is flattened, the lamellar component
prevails in the Golgi complex and the vacuole component is limited (Fig. 2a). At the same time, the number
of large-caliber MNF increases, in which destructive processes deepen: large intramyelin vacuoles with the
appearance of demyelination foci, deformation of MNF. We regularly observe how distorted chimeric
myelin plates form intramyelin inclusions (Fig. 2b). The axial cylinder is thus delimited to one side and a
large cavity is formed between the myelin layer and the axolemma with fragments of myelin. In the
axoplasm of AC, microfilaments and microtubules are disoriented and disorganized, forming clusters
between which areas of edema are located. That is, during this term both normal and newly formed MNF
are present, and at the same time they are significantly damaged. Their structural components show signs
of violations of compensatory and regenerative processes.
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Fig. 2. Disruption of the neuroleumocyte (a) and myelin sheath (b) structure of the myelinated nerve fiber of the sciatic nerve
on the 60th day after administration of 2-ethyl-6-methyl-3-hydroxypyridine succinate against the background of paclitaxel-induced
peripheral neuropathy. Electron micrographs. Magnification: a, b — x 16000. Designation: 1 — Golgi complex, 2 — agranular
endoplasmic reticulum, 3 — myelin sheath, 4 — periaxonal edema, 5 — neuroleumocyte nucleus.

On the 90th day of PIPN, animals of the control group have both preserved and destructively
changed MNF (Fig. 3a). Violations of the structure of their MNF are accompanied by pronounced changes
in the MS, the formation of concentric detachments of myelin, and the appearance of small interlamellar
vacuoles. Numerous unchanged mitochondria are found in the cytoplasm of schwannocytes. The inner and
intermediate layers of the MS are represented by separate rounded fragments with concentric layers of
myelin, the surface layers of the MS appear to be relatively preserved. Single mitochondria, a large number
of cisterns of the endoplasmic reticulum, and dictyosomes of the Golgi complex can be found in the
cytoplasm of neurolemocytes. The total degeneration of the MNF is manifested by the shrinkage of the AC
and the destruction of the MS (Fig. 3b).

: il A\ i B
Fig. 3. Shrinkage of axial cylinders, deep disorganization of the myelin sheath and partial demyelination of myelin nerve fibers

of the sciatic nerve of rats in the control group on the 90th day of the experiment. Electron micrographs. Magnification: a — x6400,
b —x9000.
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In the neuroplasm of the AC of MNF of the animals of the control group, abnormalities were
detected that were not determined in the previous terms - against the background of diffuse swelling of the
neuroplasm, we can see multiple inclusions, which are a cluster of expanded neurotubules and
neurofilaments of a flake-like appearance. Along with the changed MNF, there are also fibers with signs
of regenerative processes, manifested by the appearance of electron-dense young mitochondria.

On the other hand, in the experimental group of animals that were treated with HS, on the 90th day
of the experiment, numerous MNF have a normal structure or undergo very insignificant changes. Their
AC are oval-shaped, sometimes slightly deformed, the number of neurotubules and neurofilaments, which
are oriented along the long axis of the MNF, is moderate, the MS is of the same thickness.

On the 120th day of the experiment, in animals of the control group, the morphological changes of
the MNF are characterized by significant polymorphism, which is reflected by the predominance of
manifestations of axonopathy, schwannopathy or their combination. A slight deformation of the AC is
determined in numerous MNF. MS tightly adheres to the axolemma, of uniform thickness with isolated
areas of myelin laminae. An increase in the density of neurofilaments with preservation of their ordered
orientation along the long axis of the fiber is typical for AC. The structure of the agranular endoplasmic
reticulum and neurotubules is preserved, and in the mitochondria, the inner membrane and cristae are
usually destroyed, the matrix is illuminated. There is an increase in the number of mitochondria in the
cytoplasm of neurolemocytes, among which there are numerous small mitochondria with an unchanged
structure, as well as phenomena of vacuolar transformation. We observe a violation of the organized
placement of neurotubules and neurofilaments in the cytoplasm of axial cylinders. In certain MNF, signs
of myelinopathy with splitting of the MS, fragmentation of myelin lamellae prevail, while in others the
phenomena of axonopathy dominate - periaxonal swelling, violation of the organized orientation of
neurofilaments and neurotubules, but with a fully preserved structure of the myelin sheath. Along with
them, practically unchanged MNF are observed.

In the experimental group of animals, the MO on the entire perimeter of the MNF is preserved and
has a clearly ordered lamellar structure. In the AC, we observe an orderly arrangement of neurofilaments
and neurotubules, numerous young mitochondria. In individual MNF, we observe swelling of the
periaxonal space, in neurolemocytes there are large rounded nuclei with evenly scattered chromatin
granules. The Golgi complex, agranular endoplasmic reticulum, many mitochondria and ribosomes (both
free and polysomes) are located near the nucleus.

Fig. 4. Polymorphic changes in axial cylinders of unmyelinated nerve fibers of the sciatic nerve of the control (a) and
experimental (b) groups of animals on the 120th day of the experiment. Electron micrographs. Magnification: a, b — x16000.
Designation: 1 — neuroleumocyte nucleus, 2 — mitochondria, 3 — neurofilaments.

Changes in unmyelinated nerve fibers (UNF) are expressed to a lesser extent, as in the previous
periods of the experiment. In the control group of rats, swelling of the neuroplasm of individual AC
prevails (Fig. 4a), vacuolar transformation of mitochondria, rarefaction of neurofilaments and
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neurotubules, significant expansion of lumens in the agranular endoplasmic reticulum. In the
experimental group of animals, the cytoplasmic organelles do not undergo significant changes, and the
nuclei of the UNF neuroleumocytes are mostly irregularly rounded with uniformly scattered chromatin
granules (Fig. 4b).

Our study was focused on testing 2-ethyl-6-methyl-3-hydroxypyridine succinate as a potential
neuroprotector in experimental paclitaxel-induced peripheral neuropathy based on complex morpho-
functional analysis. The morphological changes of the sciatic nerve that we discovered from the 28th to the
120th day of the experiment in the control group of rats coincide with the processes described by other
researchers in experimental PIPN, namely: focal destruction and swelling of the MNF, pronounced changes
in the lamellar structure of the MS, disruption of division processes in neurolemocytes with further
involvement in the pathological process of AC and accumulation of neurofilaments and neurotubules [9].
In rats treated with HS, the destructive-dystrophic phenomena in the MNF of the SN are less pronounced:
on the 90th day of the experiment, numerous MNF have a normal structure or undergo very insignificant
changes, edema and intralaminar vacuoles in the MS are visualized in the MS. In individual fibers in the
AC, phenomena of incomplete splitting of mitochondria with the formation of vacuoles filled with medium
electron density content are observed, and small young mitochondria with a matrix of increased electron
density are also visualized.

It should be noted that a certain recovery of the myeloarchitectonics of the sciatic nerve in PIPN
occurs independently, but the use of HS correction provides faster regenerative and restorative processes,
therefore, it will potentially allow preparing the cancer patient for repeated courses of chemotherapy with
paclitaxel in the clinic.

Therefore, the pathophysiological mechanisms of neurotoxicity when using paclitaxel are
degeneration and demyelination of axons, impaired axonal transport, oxidative stress, mitochondrial
dysfunction, and immune-mediated reactions [6]. The use of HS neutralizes these processes and leads to
regenerative and restorative changes in SN. The results of the electron microscopic study obtained by us
are fully consistent with our data of neurophysiological studies and indicate the possibility of using HS as
a potentially effective neuroprotector in PIPN.

7.7

1. After the correction of paclitaxel-induced peripheral neuropathy with 2-ethyl-6-methyl-3-
hydroxypyridine succinate in the electron microscopic picture of the sciatic nerve, pronounced regeneration
processes were observed from the 28th to the 120th day.

2. The use of 2-ethyl-6-methyl-3-hydroxypyridine succinate at a dose of 10 mg/kg of body weight
within 10 days after the last administration of paclitaxel significantly reduces the manifestations of
peripheral neuropathy caused by the latter on the 28th and 60th days of the experiment. Disappearance of
manifestations of thermal hyperalgesia when using 2-ethyl-6-methyl-3-hydroxypyridine succinate is
observed already on the 28th day of the experiment.
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HISTOLOGICAL AND MICROBIOLOGICAL RATIONALE FOR THE USE
OF MATRIX MATERIALS IMPREGNATED WITH ANTIBIOTICS
FOR THE RECONSTRUCTION OF BONE TISSUE DEFECTS

e-mail: kovalchuk-natalja@ukr.net

Studying the combination of fibrous scaffold materials with therapeutic agents as a drug delivery system is important for
regenerative medicine. The results of the antibiotic-absorbing capacity of the fibrous non-woven polycaprolactone matrices created
by us, as well as their influence on the regeneration of bone tissue, were analyzed in the study. The results of microbiological
studies indicated the pronounced hydrophilic properties of the matrices we’ve created; it was confirmed by a decrease in the activity
of the antibiotic only at 16.4 % after 7 days (p<0.05). Instead, in an experiment on laboratory animals, the specified frame effect
of fibers was confirmed by the beginning of the formation of an organized bone structure, namely, by an increase in osteoid up to
34.38 % (p<0.05), at an early stage so far.
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I'CTOJIOTTYHE TA MIKPOBIOJIOI'TYHE OBI'PYHTYBAHHS BUKOPUCTAHHSA
MATPUKCHHUX MATEPIAJIIB, IMIIPETHOBAHUX AHTUBIOTUKAMMU,
JJISA PEKOHCTPYKIUIL AEPEKTIB KICTKOBOI TKAHUHU

BuBueHHs O€JHAHHS BOJIOKHUCTUX KapKaCHUX MaTepialiB i3 TiKyBaJIbHHUMH 3ac00aMHu, sIK CHCTEMHU JOCTaBKH JIKIiB Ma€e
BOXJIMBE 3HAYCHHS JJIsl PErCHEPATUBHOI MEAMUMHM. Y [OCIHI/KCHHI IIPOaHaIi30BaHO pe3yJbTaTH aHTHUOIOTHK-COpOyro4ol
3[aTHOCTI CTBOPEHMX HAMM BOJIOKHHCTHX HETKaHHMX IOJIKANPOJIAKTOHOBUX MATPUKCIB, a TAKOX IXHiil BIUIMB Ha pereHepariio
KICTKOBOI TKaHWHH. Pe3ynpTaTé MiKpOOIONOTIYHUX JOCHIIPKEHb CBIIUWIIM IPO BHPAXCEHI T1IPOQITBHI BIACTUBOCTI CTBOPEHHUX
HaMH MaTPHKCIB, 1[0 MiATBEPHKYBAIOCH 3HIKEHHSM icIist 7 416 akTHBHOCTI aHTHO10THKA Behoro Ha 16,4 % (p<0,05). HaromicTs,
B CKCIEPUMEHTI Ha JabOopaTOPHUX TBapHHAX BKa3aHWil KapKacHHUi e(eKT BOJIOKOH MiITBEpKYBaBCS MOYATKOM (OpMyBaHHS
OpraHi30BaHOi CTPYKTYPH KiCTKH, a caMe, 301IbIIeHHsIM ocTeoiny 10 34,38 % (p<0,05) Bxke Ha paHHIX TepMiHaX.

KirouoBi cjioBa: MaTpuKCHI Marepiand, MONIKAMpOJaKTOH, IMIpErHailis aHTHOIOTHKaMu, 1eda3oiiH, JTIHKOMIIKH,
riCTOJIONTYHUIN aHaji3, KICTKOBA TKaHUHA.

The study is a fragment of the research project “Comprehensive morphofunctional research and rationale for the use of
modern technologies for the treatment and prevention of dental diseases”, state registration No. 0121U109242.

To date, a new direction is being pursued in medicine, including the combination of fibrous
materials with therapeutic agents, as a delivery system for medicines and living cells. This approach
promotes a purposeful management of the structural-functional condition of cells involved in regenerative
processes [1, 11].

Natural polymers (hyaluronic acid, collagen, gelatin, fibrinogen, chitosan, pectins, agarose,
alginates, cellulose) and synthetic materials (polycaprolactone, polylactide) are considered to be the most
promising tools for the controlled reconstructive tissue repair [5, 6].

An existing method of forming porous non-woven matrices is electrospinning. The three-
dimensional frame of the implant due to its architecture and the presence of active functional groups (which
is determined by the type of polymer material) promotes the adhesion and migration of cells to the area of
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