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Pedepar:

1. TpaBma nepudepuynoro Hepsa (TTTH) — onyH i3 TUIIOBUX BUIiB YIIKOJAKEHHS HEPBOBOi CUCTEMH, 3 BUPA3HUMU
posanagaMu pyxoBoi pyHKii, uyTanBocTi i xpoHiuHnM 6071eM (Houdek, Shin, 2015; Bateman et al., 2024). HeBesnuka
yacrorta TITH y muphuii yac (Melikov, Medvediev, 2024; Zaidman et al., 2024) 3pocTae niz yac 60ioBux Iiit
(Tsymbaliuk et al., 2015, 2021), ne ueit BUA TpaBMU MOEAHYETLCS 3 YPOKEHHSIM Cy[UH i KiCTOK KiHIIiBOK (Muss et al.,
2024), mo icToTHO noripuye pe3yabTaty JikyBaHHA (Tsymbaliuk et al., 2015, 2021; Strafun et al., 2018). 3paxkaiouu Ha
BiKOBY, cTareBy i Tonorpado-anaromiuny crnenudixky TIIH (Bergmeister et al., 2020; Zaidman et al., 2024),
Xipypriunuil xapaxrep ii JikyBaHHs i noTpeby y TpuBaiil peabinitauii (Bateman et al., 2024; Zaidman et al., 2024),
el Bug natoJiorii € pinancoBo 3aTpaTHUM (Bergmeister et al., 2020; Raizman et al., 2023). He guBnsguuch Ha
3HAYHUI pereHepaliiHuii IoTeHLiaa HepBOBOi cUCTeMH i mporpec y sikyBaHHi TITH, iioro epexTuBHICTb
3asmaeTbcs oomexxkeHoto (Tsymbaliuk et al., 2020; Melikov, Medvediev, 2023), 1110 110B’$13aHO 3 BiZICYTHICTIO
33/I0BiJIbHMX YMOB JIJ1S1 POCTY HEPBOBUX BOJIOKOH 4epe3 30Hy TpaBMU (Harley-Troxell et al., 2023), BTopuHHOIO
3aru6esno HelipoHiB (Liu, Wang, 2020; Pottorf et al., 2022), 06Me>KeHiCTIO MJIaCTUIHOCTI HeMpOHHUX MepeX (Li et
al., 2021; Shen, 2022) i noBoi wBKKOIO aTpodieio neHepBoBaHux M'13iB (Goncharuk et al., 2021, 2023; Lysak et al.,
2024). BukuBaHHIO yIKo/pKeHuX 1if yac TTIH HelpoHiB i M1aCTUYHOCTI HEMPOHHUX MEPEX MO3KY MOXXYThb
CIIpYSTU TPAHCIIJIAHTOBAHI y JIIKBOP Me3eHXimasbHi cToBOYpoBi KiniTnHUu (MCK) — ofuH i3 BUMIiB CTPOMAaJIbHUX
CTOBOYPOBUX KJITHH, 3IaTHUX NIPOAYKYBAaTU MMPOKY NaJiTPy NiTPUMYyBaJIbHUX i IPOHENPOIIACTUYHUX (PAKTOPiB
(Han et al., 2022; Kou et al., 2022; Lopes et al., 2022). Takuii Buj, BinHoBHOrO JjikyBaHHs TITH 3anumaeTbcs
masnoBuBueHuM (Melikov, Medvediev, 2023; Melikov et al., 2025), 1110 MOTUBYBaJIO BUKOHAHHS 1ji€i AricepTauiiHoi
po6oTu. luzaiiH ekcriepuMeHTy. TBapuHu — 6is1i 6e3n0poaHi uypu-camui (4-6 mic, 280- 380 r). EkcnepumeHTabHi
rpynu: Sham — HecpaBXHbO-OIIEPOBaHi, XipypriuHuii JOCTyN 110 cinHU4Yoro Hepsa (n=32); Sect — nepeTuH
cigHudoro Hepsa (n=33); Raph — neperun + HeraiHui WoOB cigHUYOro Hepsa (n=32); Phys — nepeTuH + HeraHum
IIOB CiIHUYOTrO HEpBA + iHTpaTeKasbHe BBeeHHs (isiosoriyHoro po3uuny yepes 1315 1i6 (n=31); DrSC — nepetuH +
HETalHMY IIOB CiIHWYOr0 HepBa + iHTpaTeKaIbHe BBEEHHS CYCII€H3il MyJIbTUIIOTEHTHUX CTPOMAJIbHUX
CTOBOYPOBUX KJIITUH LIKipU fopociioi ogyuy yepes 13-15 ni6 (n=15); MSC-UA — nepeTuH + HeraiftHuii 0B
CiJHMYOro HepBa + iHTpaTeKa/bHE BBEEHHS CyCIEeH3ii Me3eHXiMaJbHUX CTOBOYPOBUX KJIITUH IIyIIOBMHHO]I apTepii
moauHy yepes 13-15 1i6 (n=16). MakcuManbHUI TEPMIH CIIOCTEPEXKEHHS [J1s1 YCiX TPy — 24 TVDK MiCJiE OCHOBHOTO
BTpy4aHHs. [locTynoBe BUBeeHHS TBAPMH 3 eKCIIEPUMEHTY 17151 eJleKTpodisiosioriyHoro i mopdosoriynoro
nocuimkeHHs: ajs rpyn Sham, Sect, Raph i Phys — uepes 4, 8, 12 i 24 tux; gys rpyn DrSC i MSC-UA — yepes 24
TVX. J>Kepesio CTOBOYPOBUX KJIITUH: apTePii MyNoBMHYU (N=2) JIIOLWHU Ta 3pa3Ku LIKipy JOPOCJIOi IIOOUHUA 060X
cTaTel, OTpuMaHi msxom punch-6ioncii (n=2). AIrOpUTM BUKOPUCTAHHS CTOBOYPOBUX KJIITHUH: [IEPBUHHE
BUJIiJIEHHS, IEPBUHHE KYJIbTUBYBaHHS i HAPOIYBaHHS, iMyHO(MEHOTUITYyBaHHS KyJIbTYPH, OLIiHKa OCTEOr€HHOIO Ta
aJUIIOreHHOro NU(epeHLiI0BaHHS, KPiIOKOHCEPBYBAHHSI, PO3KOHCEPBYBAHHS, HAPOLLYBaHHS Y KYJIbTYpi 10
Heo0XifHOi KizbKoCTi. [II1x TpaHCIUIaHTAallii: y MiAnaByTUHHUI NPOCTIip (IHTpaTeKalbHO), Y BEJIUKY NOTUINYHY

LMCTEPHY [P INIM60KOMY 3HEUYJIEHHI TBAPUHU.

2. Peripheral nerve injury (PNI) is a common type of nervous system damage, characterized by significant
impairments in motor function, sensitivity and chronic pain (Houdek, Shin, 2015; Bateman et al., 2024). Although
the incidence of PNI is relatively low in peacetime (Melikov, Medvediev, 2024; Zaidman et al., 2024), it increases
significantly during military conflicts (Tsymbaliuk et al., 2015, 2021), where this type of injury is often combined
with vascular and limb bone damage (Muss et al., 2024), significantly worsening treatment outcomes (Tsymbaliuk
et al., 2015, 2021; Strafun et al., 2018). Given the age, sex, and topographic-anatomical specificity of PNI
(Bergmeister et al., 2020; Zaidman et al., 2024), its surgical treatment, and the need for prolonged rehabilitation
(Bateman et al., 2024; Zaidman et al., 2024), this pathology is financially costly (Bergmeister et al., 2020; Raizman et
al., 2023). Despite the significant regenerative potential of the nervous system and advancements in PNI treatment,
its effectiveness remains limited (Tsymbaliuk et al., 2020; Melikov, Medvediev, 2023). This is due to the lack of



satisfactory conditions for nerve fibers growth across the injury site (Harley-Troxell et al., 2023), secondary
neuronal death (Liu, Wang, 2020; Pottorf et al., 2022), restricted plasticity of neural networks (Li et al., 2021; Shen,
2022) and the rapid atrophy of denervated muscles (Goncharuk et al., 2021, 2023; Lysak et al., 2024). The survival of
neurons, damaged during PNI and the plasticity of neural networks in the brain may be enhanced by mesenchymal
stem cells (MSCs) transplanted into the cerebrospinal fluid. MSCs are a type of stromal stem cell capable of
producing a wide range of supportive and pro-neuroplastic factors (Han et al., 2022; Kou et al., 2022; Lopes et al.,
2022). This type of regenerative treatment for PNI remains insufficiently studied (Melikov, Medvediev, 2023;
Melikov et al., 2025), which served as the motivation for this dissertation research. Experimental Design. Animals —
male outbred white rats (4-6 months old, 280- 380 g of weigh). Experimental groups: Sham — sham-operated
group with surgical exposure of the sciatic nerve (n=32); Sect — sciatic nerve transection (n=33); Raph — sciatic
nerve transection + immediate nerve suturing (n=32); Phys — sciatic nerve transection + immediate nerve suturing
+ intrathecal administration of physiological saline at 13-15 days post-injury (n=31); DrSC — sciatic nerve
transection + immediate nerve suturing + intrathecal administration of a suspension of multipotent stromal stem
cells derived from adult human skin at 13-15 days post-injury (n=15); MSC-UA — sciatic nerve transection +
immediate nerve suturing + intrathecal administration of a suspension of mesenchymal stem cells derived from the
human umbilical artery at 13- 15 days post-injury (n=16). Observation period — up to 24 weeks post-primary
intervention for all groups. Gradual animal euthanasia for electrophysiological and morphological studies: Sham,
Sect, Raph, and Phys groups — at 4, 8, 12, and 24 weeks; DrSC and MSC-UA groups — at 24 weeks. Stem cell
sources: human umbilical artery (n=2) and adult human skin samples from both sexes, obtained via punch-biopsy
(n=2). Stem cell processing algorithm: primary isolation, initial culture and expansion, immunophenotyping of the
culture, assessment of osteogenic and adipogenic differentiation, cryopreservation, thawing and further expansion
to the required quantity. Route of transplantation: intrathecal administration into the subarachnoid space,
specifically into the cisterna magna, performed under deep anesthesia.
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