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1. OcobnmBocCTi pereHepariii nepupepruyHOro HEpBy 32 YMOB CTUMYJIALII ITyJly ME3€HXiMaJIbHUX CTOBOYPOBUX
KJIITMH Ta MOAYJISILII IJISIXY IX PO3BUTKY.

2. Features of peripheral nerve regeneration during the stimulation of the mesenchymal stem cell pool and
modulation of their developmental pathway.

Pedepar:

1. YKo KeHHs MaricTpajbHIUX HEPBOBUX CTOBOYPIB € OJJHi€l0 3 IPOBiNHUX IPUYMH iHBasliAu3aLii Jonei
npauesaaraoro Biky (Huckhagel et al., 2018; Palispis & Gupta, 2017), mo 3ycTpiuaeTbcs y 6isiblie MisibiioHa JTI0feit
mopiuHo (Li, C. et al., 2021; Qian, Y. et al., 2021; Linmbamiok 2022). B nepepaxyHKy Ha 100 000 yacToTa BKa3zaHoi
natoJorii ckyanae 13-20 BumnajkiB Ta 3aXxBOPIOBaHICTh Ma€e TeHAeHLio Ao 36inbiieHHs (Das, K. K. et al., 2019). He

IVBJISTYMCDh HA 3HAYHUI IPOTPeC B JIIKYBaHHI BKa3aHOI MATOJIOrii, TUITIOBMMU HACJIiIKaM/ TPaBM NepUpepUIHnX



HEpBiB € MOTOPHI Ta CEHCOPHi po3naay, XpoHiYHUM 601b0BUN cuHApoM (Modrak, M. et al., 2020; Li, C. et al., 2021),
SIKi, 3arajioM, CTalOTh IPUYUHOIO iHBAJIIAHOCTI Ta CTiMKOi BTPATH Mpale3gaTHOCTI MOJIOZOTO HACEIEHHS Ta
IIPUBOJSATH 10 3HAYHUX NPSIMUX Ta CYNYTHIX (GiHAaHCOBUX BUTpPAT. Y3arajabHeHI ysBJIEHHS PO pereHepaliiio HepBiB,
10 CKJIAJIMCS Ha L€ Yac, MOKHA IIPEICTAaBUTY HACTYIIHUM YMHOM. PereHepatiliHa HeBpoOMa YTBOPIOETbCS HA MiCTi
YUIKOJPKEHHS [1eprU(pEePUYHOro HEPBY B Pe3yJIbTaTi akTUBaLlii pe3uIeHTHUX KIIITUH MOro TKaHMH, a TAKOX Mirpatii 3
KPOBIi JIEKOIIUTIB T2 Me3€HXiMaJIbHUX CTOBOYPOBUX KJIITUH. OTXe, KIITUHMY, 10 NPUIIMAIOTh y4acTb Y POPMYBaHHI
pereHepary MO>KHa [OAINTYA HAa TeMaTOr€HHI KJIITUHY 3alajbHoi iHGinbTpalii, Me3eHxiMabHi (pe3UAEeHTHi Ta
Hepe3UIeHTHI KJIITUHY [ToNepeaHUKH, ¢pibpobacTu) Ta HelpasbHi (HeliposeMouuTy). beanocepeaHbo y
HOBOYTBOPEHHi 3pyHHOBAHO] IiNsIHKY HEepBYy OyIyTh IPUHAMaTH y9acTh Me3eHXiMasbHi i HelipasbHi KJIiTHHY, 110
OyJie CTBOPIOBATH YMOBHU /11 ONITUMAJIbHOI HEBPOTHU3allii nepru@epruyHoro BifpisKy HepBy. Me3eHximManbHUI
KOMIIOHEHT HEBPOMHU (MOJIOJIa pereHepyloya CIoJyyHa TKaHMHA 3 KPOBOHOCHUMU CYJJMHAaMU) BUIIOBHIOE
TKQHMHHUN 1eEeKT, 10 yTBOPUBCS MiCJIsl TPABMHU, i CTae CyOCTPATOM, I10 SIKOMY MAlOTh MOXKJIMBICTb MirpyBaTH
pemnapartuBHi HeliponemouuTu (Suzuki, T. et al., 2023). [Tpuuomy, HeltposeMoUTH GOPMYIOTh LISIXY [1J1s]
IIPOPOCTaHHS OCbOBUX HUiHAPIB (Min, Q. et al., 2021). Ha 6inb1u ni3Hix eTanax ¢popMyBaHHS CIIOJyYHOTKaHUHHUAX
BOJIOKOH Y HEBPOMi, 0COOJIMBO y BUINAJIKaX HAIMiPHOT0, 800 3aTPMMKHU Mirpaii HeiposIeMOLUTIB, i (pakTOpU
CTAIOTh HETaTMBHUM I10 BiIHOIIEHHIO JI0 IPOPOCTaHHS OChOBUX LMJIIHLPIB i BinHOBIeHHS QYHKIii IOMIKOAKEHOTO
HepBy. To6TO, KOOIIEpaTUBHI B3a€EMOBIJHOCUHY Me3€HXIMaJIbHUX i HEIpaJbHUX €JIEMEHTIB Ha [IOYaTKy pereHepariii
HEpBY 3 4aCOM HabyBalOTh O3HAK KOHKYPEHTHUX, Ta, IPU AUCOAJIaHCI, MOXKYTb MOTipPIINTH ii pe3ysibTaTu. B cyyacHiin
MEJIULVHI [17151 BifHOBJIEHHS PI3HOMAHITHUX YHUIKOIKE€Hb HEPBOBOi CUCTEMU LIMPOKE 3aCTOCYBAHHS Ta BU3HAHHS
OTPUMaJM CTOBOYPOBI KJIITUHM, 110 3a0€3I1eYnI0 [IOKpalleHHs JiKyBaHHS 6araTbox MajloKypabesbHUX IIaTOJIOriN
(Atala et al., 2018; Matsuda et al., 2018; Sullivan et al., 2016). TTosauTuBHUI €EKT CTOBOYPOBUX KJIITUH Ha
BiJHOBJIIOBAJIbHI IIPOLIECH PEaIi3yeThCs 3a PAXyHOK JIEKIJIbKOX MEXaHi3MiB: Lie TU(epeHLiI0BaHHS CTOBOYPOBUX
KJIITHH y opraHocnenudiyHi knituHy ypaxeHoro oprany (Ching et al., 2018; Zheng et al., 2018; Weston et al., 2018),
npoayKuis 6ionoriyHo akTUBHUX peyoBuH (Cunningham et al., 2018; Millan-Rivero et al., 2018), imyHocynpecis Ta
NpUrHiyeHHs 3ananeHHs (Antonios et al., 2018; McGrath et al., 2018).

2. The peripheral nerve injury is one of the leading causes of disability in working-age individuals (Huckhagel et al.,
2018; Palispis & Gupta, 2017), affecting more than a million people annually (Li, C. et al., 2021; Qian, Y. et al., 2021,
Tsymbaliuk, 2022). When recalculated per 100,000, the frequency of this pathology is reported to be 13-20 cases,
and the incidence tends to increase (Das, K. K. et al., 2019). Despite significant progress in treating this pathology,
typical consequences of peripheral nerve injuries include motor and sensory disorders, chronic pain syndrome
(Modrak, M. et al., 2020; Li, C. et al., 2021), which generally lead to disability and persistent loss of productivity in
the young people, resulting in substantial direct and indirect financial costs. A summary of current concepts
regarding nerve regeneration can be presented as follows. Regenerative neuroma forms at the site of peripheral
nerve damage as a result of the activation of resident tissue cells and the migration of leukocytes and
mesenchymal stem cells from the blood. Thus, cells participating in the formation of the regenerates can be
divided into hematogenous cells of inflammatory infiltration, mesenchymal (resident and non-resident precursor
cells, fibroblasts), and neural (neurolemocytes). Directly in the newly formed area of the nerve, mesenchymal and
neural cells will participate, creating conditions for optimal peripheral nerve neurotization. The mesenchymal
component of the neuroma (young regenerating connective tissue with blood vessels) initially fills the tissue defect
caused by trauma and becomes a substrate for the migration of reparative neurolemocytes (Suzuki, T. et al., 2023).
Neurolemocytes, in turn, create pathways for the axonal growth (Min, Q. et al., 2021). In the later stages of
connective tissue fiber formation in the neuroma, especially in cases of excessive or delayed migration of
neurolemocytes, these factors become negative for the axonal growth and the restoration of the damaged nerve's
function. In other words, the cooperative interactions between mesenchymal and neural elements at the beginning
of nerve regeneration eventually acquire characteristics of competition, and an imbalance in these interactions
may worsen the outcomes. In modern medicine, stem cells have gained widespread application and recognition for
the restoration of various damages to the nervous system, leading to improvements in the treatment of many
challenging pathologies (Atala et al., 2018; Matsuda et al., 2018; Sullivan et al., 2016). The positive effect of stem cells



on regenerative processes is realized through several mechanisms: differentiation of stem cells into organ-specific
cells of the affected organ (Ching et al., 2018; Zheng et al., 2018; Weston et al., 2018), production of biologically
active substances (Cunningham et al., 2018; Millan-Rivero et al., 2018), immunosuppression, and inflammation
inhibition (Antonios et al., 2018; McGrath et al., 2018).
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