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Pedepar:

1. Inceprauiiina po60Ta IPUCBIYE€HA BUBYEHHIO CTPYKTYPHUX OCOOJIMBOCTEN pereHepallii CKeJIeTHUX MsI3iB 1IypiB
Ha pi3HUX eTarnax BiJHOBHOTO riCTOr€He3y 3a YMOB [Iii Ha OpraHi3M XpPOHI4HOI rinepriikeMii, a TakoX 3'sICyBaHHIO
MO>XJIMBOCTI KOPEKIii ITpoLjecy M’130BOTO BiZTHOBJIEHHSI B yMOBaX XPOHiYHOi rinepriikemii 3a Jornomoroo
3barayeHoi TPOMOOLIUTaMU I171a3MU. B ekcriepuMeHTi 6ysio BUkopucTtaHo 140 s1abopaTopHUX 6inuX 1ypiB-caMLiiB
3pisIoro BiKy (7-9 MicsuiB), gKi 6y/aM po3nofineHi Ha 4oTupu rpynu: I - rpyna i3 MexaHi4HOi TPaBMOIO TPUTOJIOBOTO
m’s13a uTkU (TMJI) — KoHTpOJbHA rpyna (40 mypis); Il - TBapuHM i3 MexaHiYHUM ymIKoAKeHHIM TMJI ta
3MO/1€JIbOBAHOI0 XPOHiuHOIO rinepriaikemieto (XI') (40 mypis); 11l - mypu 3 i3 MexaHiuHOi TpaBMo0 TMJI,
eKkcnepuMmeHTanbHO0 XI' Ta BBEJJEHHSIM Y [iJISTHKY MOIIKOIPKEHHS M's13a 306arauyeHoi Tpomoountamu miasmu (3TII)
(40 mypis); IV-A (10 mypiB) Ta IV-b (10 mypiB) - rpymna s HigTBEpAKEHHS] BAKOPUCTAHOI B €KCIIEPUMEHTI MOZei

XT'. MogemosanHs XI'y TBapuH I, I1I Ta IV-b rpyn npoBoauiu 3a JOIIOMOTrOK0 ABOTVXKHEBOTO HaBaHTaXXeHHH 10 %



BOJHMM PO3UYMHOM (PPYKTO3H, OGHOPA30BOrO BBEIEHHS CTPeNTo30TOUUHY (40 mr/kr) («Sigma-Aldrichy, CIIIA) Ta
HIKOTMHOBOI Kuc10TH (1 Mr/Kr). MexaHiuny TpaBmy mypam I, IT i III rpyn BinTBOproBanu Ha 60-y noby micis
cumyssiii XI' mi1sixoMm JIiHIHOTO rIM60KOro po3pisy MepleHAuKYIISIPHO X0y M'sI30BUX BOJIOKOH 3 [10JAJIbIINM
3iCTaBJIEHHSIM Ta 3LUIMBAHHSIM KpaiB paHU. BUBYEHHS 0COGIMBOCTE pereHepallii CKeJIeTHUX M'SI3iB B yCiX rpynax
IPOBOAMIIY Ha 3-Y, 7-y, 14-y Ta 28-y 100y micJig HaHECEHHS TPaBMHU 3a JOTIOMOT'0I0 OPraHOMETPUYHOTO,
J1a60paTopHOro, MOpPOMETPUIHOT0, MiKPOCKOIIIYHOTO, YIbTPAMiKPOCKONIYHOTO, XiMiKO-aHalITUYHOTO Ta
CTaTUCTUYHOTO MeTOLiB. KpiM LIbOr0O, y IOCTTPaBMAaTUYHOMY PEr€Hepari BidyasizyBaanuch CTPYKTYPHO 3MiHEHI
Makpodaru, BakyoJi, MixypLi pi3HOTo po3mipy, CyAUHUA MiKPOLUPKYJISTOPHOTO pPycJIa, siKi 36epiranau cBoo
HETIOBHOL[iHHICTb, a TAKOX JE€CTPYKTUBHO 3MiHEHI MiOCATENiTOLATH, HABKOJIO SIKUX BiIMI4aInCs 3aJIMIIKA OPTaHes
Ta Iy4ku Miodi6pu. TicTonoriyHuil aHai3 BUSIBUB BEJIUKY KiJIbKICTb CYJVH MiKPOLMPKYJISITOPHOIO pycJla Pi3HOTO
Kasiopy Ta giameTpy. YIbTPAaCTPYKTYpHUI aHaIi3 TI0Ka3aB, [0 LIUTOIIa3Ma HOBOYTBOPEHUX M SI30BUX KJIITUH
MicTuIIa 31€61/bIIOro NPaBUIbHOI (POPMU S171pa, 3HAYHY KiJIbKICTb MITOXOH/PII B IEPUHYKJIEaPHOMY IIPOCTOPI Ta
ny4yKku MioQibpu i3 XBUIISICTOIO i 4aCTKOBO po3ipBaHolo Z-JliHieto. HaykoBa HOBM3HA. 3'COBaHO, 10 XpPOHIUHA
rinepriikemis nif yac BiJHOBHOTO MiOTiCTOTr€He3y 3MEHIIy€e iHTEHCUBHICTb YTBOPEHHSI HOBUX M'SI30BUX BOJIOKOH,
[IPU3BOAUTE A0 INOPYLUIEHHS BHYTPIIHbOKIITUHHOI OpraHisalii MiOCMMIINIATCIB, CYTTEBO rajbMye MPOLIEC
aHrioreHesy, IPUIIBUIIYE YTBOPEHHS €JIEMEHTIB CIIOJIyYHOI TKAHUHHU, [TOCJIa0JIel0 Mirpaliio arpaHyJIoLuTiB y
BOTHMIIIE VIIKOJKEHHS Ta CIIPUSE CTIiMKil MePCUCTEHLi B HObOMY I'PaHyJIOLUTAPHUX JIEMKOLUNUTIB. BusBieHO, 1m0
XPOHiYHA rinepriikeMis BIUIMBae Ha MaKpO- Ta MiKpO€JIEMEHTHHUI CKJIaJl CKeJIETHMX M'SI3iB Iif Jac ix
[IOCTTPAaBMAaTUYHOI pereHepatuii, IpU3BOLSYU 1O 3MEHUIEHHS BMICTY KaJbliilo, 3aj1i3a, LMHKY Ta Mifi, Ta
HaKOIWYEeHHS HaTpilo i MarHito. Ynepiue rposesieHo MOpQOJIoriyHe JOCiIKEHHS BIJIMBY 36arayeHoi
TPOMOOLMTaMU I171a3MU KPOBi Ha I1epebir NOCTTPaBMaTUYHOI pereHepallii CKeJIeTHUX M'S3iB B yMOBax BIJIMBY Ha
opraHiam XpOHiuHOi rinepriikemii. YcTaHOBIEHO, 1[0 36arayeHa TpOMOOMTaMU I171a3Ma 3HAYHO TiIBULILYE
ePeKTUBHICTb MTPOIeCy M'SI30BOT0 BiJHOBJIEHHS, 3MIlI[yI0YM OT0 Bifi pO3BUTKY CIIOJIyYHOTKAaHUHHOTO pyoOIs B 6iK
YTBOPEHHSI [IOBHOLIIHHOTO M'SI30BOr0 Oprany. [IpakTryHe 3HaueHHsI. PO3KPUTTSI CTPYKTYPHUX OCOBIMBOCTEMN
BiZJHOBJIEHHSI CKEJIETHUX M'SI3iB IIyPiB Ha (POHI XPOHIUHOI rinepriikeMii 3Ha4HO PO3IMIMPIOIOTh 3HAHHS IIPO
cnenu@iky penapaTuBHOI pereHepatlii 1I0CMyroBaHOi MYCKyJIaTyPU 32 YMOB BILJIMBY Ha OPraHi3M MOIIKOAXKYIOUNX
(axTOpiB, a TAaKOX BiAKPUBAIOTh LJISIX 10 6iibll €(PEeKTUBHOTO Ta NOrMOJI€HOr0 IOUIYKY NOTeHLiTHMX CIIOCO6iB
KOPEeKIii 1bOoro Mpouecy 3 METOI0 CTUMYJIIOBaHHS BilHOBJIEHHSI CKEJIETHUX MAI3iB B OCib i3 MeTabo1iuHUMU
po3snazamu. EkcriepruMeHTanbHO J0BeleHO e(PEeKTUBHICTh 3aCTOCYBAHHSI 30arayeHoi TPOMOOLUTAMU T1J1a3MU [I71s
[IOKpAILleHHS IPOLIeCY pereHeparii CkeJeTHUX M'SI3iB B yMOBax BIIMBY HAa OPTaHi3M XpOHIYHOI rinepriikemii, mo
II03BOJIsSIE PEKOMEHIYBaTH 3aCTOCYBaHHSI 11bOI'0 3aCO0Y [1JIs1 IOCUJIEHHS [IPOLECiB BiTHOBHOI pereHepaliii

[IOCMYTOBAaHMX M'SI3iB B OCi0 i3 XpOHIYHOIO TinepriikeMielo.

2. The dissertation is devoted to the study of structural features of skeletal muscle regeneration of rats at different
stages of restorative histogenesis under the influence of chronic hyperglycemia, as well as to elucidate the
possibility of correcting the process of muscle recovery under chronic hyperglycemia by platelet-rich plasma. 140
white laboratory male rats (age — 7-9 months) were used for experiment. All animals were divided into four groups:
I - control group - animals with mechanical injury of the triceps surae muscle (TSM) (40 rats); IT - animals with
simulated chronic hyperglycemia (CH) and TSM mechanical injury (40 rats); III - animals with experimental CH,
TSM and platelet-rich plasma (PRP) injection into muscle damage area (40 rats); IV-A (10 rats) and IV-B (10 rats)
animals for glucose homeostasis evaluation and experimental CH confirmation. The rats of II, IIl and IV-B groups
have been consuming 10 % aqueous fructose solution instead of drinking water during 2 weeks. Then single
intraperitoneal injection of streptozotocin (40 mg/kg, Sigma-Aldrich, USA) and nicotinic acid (1 mg/kg) for each
animal was performed. Mechanical injury of TSM was modeled in rats of I, Il and III groups 60 days after CH
simulation. Muscle trauma was reproduced by linear incision perpendicular to muscle fibers course followed by
wound edges comparison and stitching. The morphological features of skeletal muscle regeneration in all groups
were studied at 3, 7, 14, and 28 days after mechanical injury using organometric, laboratory, morphometric,
microscopic, ultramicroscopic, chemical-analytical and statistical methods. Moreover, structurally altered
macrophages, vacuoles, vesicles of various sizes, vessels of the microcirculatory tract with imperfect walls, as well



as destructively altered myosatellitocytes and remnants of organelle and myofibr bundles were observed in the
posttraumatic regenerate. The histological analysis revealed a large number of microcirculatory vessels of various
calibers and diameters. Ultrastructural analysis showed that the cytoplasm of the newly formed muscle cells
contained mostly regular-shaped nuclei, a significant amount of mitochondria in the perinuclear space, and the
bundles of myofibrils with a wavy and partially ruptured Z-line. Scientific novelty. It was established that chronic
hyperglycemia reduces the intensity of new muscle fibers formation during the restorative myohistogenesis as
well as leads to disruption of intracellular organization of myosimplasts, significantly inhibits the process of
angiogenesis, accelerates the formation of connective tissue elements, weakens the migration of agranulocytes
into the defect site, and contributes to the persistent of granulocytes. It was found that chronic hyperglycemia
affects the macro- and micronutrient composition of skeletal muscle during their post-traumatic regeneration,
leading to a decrease in calcium, iron, zinc and copper, and the accumulation of sodium and magnesium. For the
first time, the morphological study of the effect of platelet-rich plasma on the course of post-traumatic skeletal
muscle regeneration under the influence of chronic hyperglycemia was conducted. It has been proved that
autologous platelet-rich plasma injection significantly promotes the skeletal muscle recovery process in rats with
chronic hyperglycemia, shifting it away from fibrosis toward the complete muscular organ formation. Practical
meaning. The disclosure of structural features of skeletal muscle recovery in rats under the condition of chronic
hyperglycemia significantly expands the knowledge about the specifics of reparative regeneration of striated
muscles under the influence of damaging factors, as well as paves the way for more effective and in-depth search
for potential ways of skeletal muscle recovery corrections in patients with metabolic disorders. The use of
platelet-rich plasma to improve skeletal muscle regeneration under chronic hyperglycemia has been
experimentally proven, which suggests the use of this method to enhance the regeneration of striated muscle in
people with chronic hyperglycemia.
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