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IIOCTTiKEHHS]).

2. The effect of cellular technologies on ishemical muscle in the posttraumatic ischemia of the extremities
(experimental study).

Pedepar:

1. B excriepyuMeHTi MPOBOAMUIIOCS IOCTII)KEHHS PO3BUTKY CTPYKTYPHHUX 3MiH M’130BOi TKAHWHU Ha MOAei
nicasTpaBMaTUYHOI ileMii KiHIIiBKM Ta 32 YMOB BB€JIE€HHS KOHIIEHTPATy TPOMOOLIUTAPHOI 1J1a3MH, acllipaTy KIiTUH
KiCTKOBOTO MO3KY Ta CTPOMaJIbHO-BACKYJISIpHOI (ppakiiii >kupoBoi TkKaHUHU. Y Tepminu 5, 15 ta 30 1i6 micis
MOJeJIIOBaHHS 6-TOAMHHOI TYpHIKETHOI imeMii oLjiHIoBany CTPYKTYPHI 3MiHU M'1I30BOi TKAHMHUY, SIKi IOPIiBHIOBAJIH 3
coHorpaiyHUMHU JaHMMU. [I0Ka3aHO PO3BUTOK HEKPO3Y Ta CIIOJIYyYHOI TKAHUHU Y [TOMIKOKEeHIN M'sI30Bill TKaHUHI,
0co61BOCTi Tonorpadii HEKPO3iB y CKEJIETHUX M'43aX TOMIJIKU. 3a JOMIOMOTrOI0 yIbTPACOHOIPadiuHOro Ta
TiCTOJIOTIYHOTO AOCIiIKEHDb BUSIBJIEHO MO3aiuHICTh HEKPO3iB. B TepMiH 15 11i6 HEKpO3 Iporpecysas, HOro OKpemi

IinsHKY y cyodacuiayipHilil 30HI 06'€JHYBaNINCh 3 TEHIEHIi€l0 N0 30iIbIIeHHS] HEKPOTU30BaHUX [iJISTHOK Ta



3aMillleHHSM CIIOJIYYHOIO TKaHMHOW0. Ha 30 106y nokazaHo JOCTOBipHE 301/IbIMIEHHS] TMTOMOI 1iJIbBHOCTI CIIOJIYYHOI
TKaHWHU, TEHJEHLlis IO IPUrHiYeHHs il pOB3UTKY Ha TJIi BBeIeHHs TPOMOOLIMTAPHOI I1a3MU i acmipaTty KIIiTUH
KiCTKOBOT'O MO3KY. BB€JJeHHS y NOIIKOPKEeH]I TKAHUHY FOMIJIKM CTPOMAaJIbHO-BACKYJIIPHOI (ppakLii >KupoBOi TKAHUHU
He NIO3HAYUJIOCh Ha PeLyKLii a0 NPUTrHiYeHHi PO3BUTKY HEKPO3iB, ajleé CYyIPOBOKYBAIOCh 301IbIIEHHIM
3anajybHUX peakliil. Brepiue nposeneHo coHorpadiio Ms13iB TOMIJIKY i OLiHEHO O-€HTPOIIIIO OIKOAKEHNX TKAHNH.
[TokazaHo 306inbII€HHS €HTPOIIl Ha 5 700y IOUIKOIKEHHS], PiBEHb SIKOI y HACTYIIHI TEpMiHU He BiIpi3HIBCS Bif,
KOHTPOJIbHUX. 3p06JI€EHO BUCHOBOK IIPO T€, 1[0 COHOrpadisl y LOCIiI)KeHHSIX HEKPO3iB CKEJIETHUX M's131B KiHI[iBKA
Mae LiHHICTb TiJIbKA HA PaHHIX TepMiHax MicJIs NOIKOIKEHHS. JJOCIIIKEHO CTPYKTYPHi 3MiHM epuepinHux
HEPBiB KiHIIiBKY, CiIHUYOT0 HEPBA Ta BEJIMKOTOMIJIKOBOT'O HEPBA, MiCJIsl IEPEHECEHOI TypHiKeTHO] imemii. [Tokazano
BigMiHHICTb ypakeHHs nnepudepiHyx HEPBIB y IOPiBHSHHI i3 CKeJIETHUMU M's13aMU. BusiBiieHO 36epekKeHHs
OCHOBHUX CTPYKTYPHUX YTBOPEHb HEPBOBUX CTOBOYPIB Y CITHUYOMY HEPBI, IOKOIKEHHS TiJIbKY TOOJUHOKUX
HEPBOBHUX BOJIOKOH y BEJINKOTOMIJIKOBOMY HEpPBi. Pe3yJIbTaTh €KCIIEpUMEHTIB BUSIBUJIN O3HAKM PEreHePaTUBHUX
IIPOLIECiB Y ilIeMi30BaHMX CKeJIETHUX M's13aX F'OMIJIKM MicJis TypHiKeTHOI imemii. [TosiBa 6araTosiepHUX M's1I30BUX
BOJIOKOH HE M€XIi 3 HEKPO3aMH i AiJITHKaMU KOJIar€HOr€HEe3y OLiHEHO SK NPOSIBY CTPYKTYPHOI pereHepatii M's30BUX
BOJIOKOH. BUSIBJIEHO MO3ai4HiCTh CTPYKTYPHUX 3MiH M'sI3iB y cyOdacuianbHil OiISHLI Ta IOSIBA O3HAK pereHepatrii
M'SI30BHX BOJIOKOH Ha 5 00y IicJis MOIIKOPKEHHS 1 TEeHIeHI1i0 [0 30ibLIeHHs KiJIbKOCTI TaKUX M'sI30BHUX BOJIOKOH
Ha 15 706y pociuimkeHs. [TopiBHSIbHE JOCTiIKEHHS MOIKOIPKEHNX CKeJIETHUX M'SI3iB ITicJIsl BBEJIEHHS
TPOMOOLMTAPHO] [I71a3MHU, aCHipaTy KJIiTHH KiCTKOBOTO MO3KY Ta CTPOMaJIbHO-BACKyJISIPHOI (paKLii >KUPOBOi
TKaHWHU [I03BOJINJIO BUSIBUTY BiIMIHHOCTI KJIITUHHUX peakiil y nepudoKaapHii AigHLi HeKpo3iB. TeHIeH1io 10
30i/IbLIIEHHS I1IJIBHOCT] M'SI30BUX BOJIOKOH 3 YMCEJIbHUMU SIIpaMU, SIK ITPOSIB pereHepaTUBHOTO [IOTEeHLiay,
BUSBJIEHO Ha 15 00y micsl BB€EHHSI TPOMOOLIUTAPHOI [1J1a3MU Ta aCipaTy KJIiTUH KiCTKOBOTO MO3Ky. PazoM 3 Tum,
nofi6Hi KJIITUHHI peakuii Ha T/1i BB€ZJ€HHSI CTPOMaIbHO-BACKYJISIpHOI (pakiiii >)kKupoBOi TKAHVMHU BUSIBJIEHO BXKe Ha 5
o0y, ajie pO3BUTOK 3allaJIbHUX peakiill i aTpodist M's130BO1 TKAHWHU MaJjIu HETaTUBHUI BILJIMB Ha 30€peKeHHs
mopdousiorii ckeseTHUx Ms3iB Ha 30 no6y. [TokazaHo AMHAMIKy 3MiH piBHS IPOMYKTiB IepoKcUaallii Ta BiAoBiai
(PepMEHTATUBHOI aHTUOKCUIAHTHOI CUCTEMH Y CKEJIETHUX M'3aX Ha illeMiyHe Ta TpaBMaTU4HE ITOMKOIKEHHS.
BusiBneHo, 1o rinepnpoaykuis Hitput-aniony NO2- BigbyBanach Ha NPOTSI3i BCiX TEPMiHIB JOCTIIKEHHS i HE Masia
SKOJJHUX O3HAK IIPUTHIYEHHS, 1110 BKa3ye Ha TPUBAJIy MIPOAYKLLiI0 TOKCUYHOTO META00ITy y illleMiYHO YIIKOIKEHNX
M’g3aX, HE3BaKal4M Ha JOCTOBIPHO MEHIINI PiBEHb AESKUX IPOAYKTIB I€pOKcUIalii siniais i 6inkis, sk TBK-
pearytodi nponykTu i JHOT'. BcTaHOBI€HO 361/1bIIE€HHS aKTUBHOCTI KaTala3y Ta CylepoKCcuiaucmyTasu Ha 15 ooy,
110 MO’K€ BKa3yBaTH Ha PEaKliilo IOMKOIKEHNX TKAHNH Ha IIPOrPeCcyoYrii HEKPO3 M'S130BOi TKAHMHU i pO3BUTOK
3anajbHOi peakuii. ¥ BifoBifb Ha BBEJEHHS KOHLIEHTPATy TPOMOOLMTAPHO] [71a3MU Ta KJIITUH aclipaTy KiCTKOBOTO
MO3KY BUSIBJIEHO 3MEHIIEHHS YTBOPEHHs HiTpuT-aHioHy NO2- y TepmiH 15 i 30 1061 i yacTKOBe BiJHOBJIEHHS
IIPOAYKTIB OKMCHOI MoauikaLlii 6i/KiB, TOJi K BB€JIEHHS CTPOMAaJIbHO-BACKYJISIPHOI (PpaKLii )KUpOBOi TKAHMHU He
[10Ka3aJio BipOrifHOTo BIUIMBY Ha MPOAYKILIO Ta OOMIH LIMX MeTaboiTiB. BcTaHOBIeHe 306ibII€HHS aKTUBHOCTI
(epMEeHTIB KaTasnasy, CyepoKCUAIMCMYTa3H i IJyTaTiOHNIEPOKCUIA3H 1010 KOHTPOJIBHUX 3HAaUY€Hb Ta
MOIIKOJKEHNX M'SI3iB OLIIHEHO SIK Bif[IOBilb aHTUOKCHUIAHTHOI CUCTEMU Ha BBEJIEHHS TOCIiI)KYBAaHMX KIITUHHUX
CYCIIEH3ii1 Ta MOXKJIMBY aKTUBALlil0 €HOT€HHUX TPOTEKTOPHUX MEXaHi3MiB y MOMKOIKEHIN M'I30Biil TKaHUHI. Y
POOOTi MpOBEIEHO aHali3 IUHAMIKM PO3BUTKY HEKPO3Y Ta aTpodii M'130B0Oi TKAHWHY, BU3HAYEHO OCHOBHI
CTPYKTYPHI 3MiHU CKEJIETHUX M'S13iB Ta Nepu¢epiiHUX HEPBIB FOMIJIKY MiCJIs1 6-TOAMHHOI MEXaHIYHO-iHIYKOBaHOI
imemii, mocimkeHo 3MiHM NTepeKNCHO-BiIHOBHOTO CTaHy MOUIKO/KEHUX TKAHUH i OLliHEHO e(eKTH BIJINBY
KOHILIEHTPaTy TPOMOOLMTAPHOI II7Ia3MHU, acIipaTy KJIiTUH KiCTKOBOTO MO3KY Ta CTPOMaJIbHO-BaCKyJISIpHOI ¢ppakiii

)KI/IpOBO.l. TKaHWHM Ha BU3HA4YEHi TOKa3HUKU.

2. The experiment investigated the development of structural changes in muscle tissue on the model of post-
traumatic limb ischemia and under the administration of platelet plasma concentrate, bone marrow cell aspirate,
and stromal-vascular fraction of adipose tissue. At 5, 15, and 30 days after the simulation of 6-hour tourniquet
ischemia, structural changes in muscle tissue were evaluated and compared with sonographic data. The
development of necrosis and connective tissue in damaged muscle tissue, features of the topography of necrosis in
the skeletal muscles of the lower leg. With the help of ultrasonographic and histological studies, mosaic necrosis



was revealed. Within 15 days, necrosis progressed, and its individual areas in the subfascial zone combined with a
tendency to increase necrotic areas and be replaced by connective tissue. On the 30th day, a significant increase
in the specific density of connective tissue was shown, a tendency to inhibit its groove against the background of
the introduction of platelet plasma and aspirate of bone marrow cells. The introduction of a stromal-vascular
fraction of adipose tissue into the damaged tissues of the lower leg did not affect the reduction or inhibition of the
development of necrosis. Still, it was accompanied by an increase in inflammatory reactions. For the first time,
sonography of the lower leg muscles was performed, and the o-entropy of the damaged tissues was evaluated. An
increase in entropy on the 5th day of damage was shown, the level of which in subsequent terms did not differ
from the controls. It is concluded that sonography in the study of necrosis of skeletal muscles of the limb is
valuable only in the early stages after injury. Structural changes in the peripheral nerves of the limb, sciatic nerve,
and tibial nerve after tourniquet ischemia were studied. The difference between peripheral nerve damage
compared to skeletal muscle is shown. The preservation of the main structural formations of the nerve trunks in
the sciatic nerve and damage to only single nerve fibers in the tibial nerve were revealed. The results of the
experiments showed signs of regenerative processes in the ischemic skeletal muscles of the lower leg after
tourniquet ischemia. A mosaic of structural changes in muscles in the subfascial area the appearance of signs of
regeneration of muscle fibers on the 5th day after injury, and a tendency to increase the number of such muscle
fibers on the 15th day of research were revealed. A comparative study of damaged skeletal muscles after the
administration of platelet plasma, aspirate of bone marrow cells, and stromal-vascular fraction of adipose tissue
revealed differences in cellular reactions in the perifocal area of necrosis. The tendency to increase the density of
muscle fibers with numerous nuclei, as a manifestation of regenerative potential, was detected on the 15th day
after the introduction of platelet plasma and aspirate of bone marrow cells. At the same time, similar cellular
reactions against the background of the introduction of the stromal-vascular fraction of adipose tissue were
detected as early as the 5th day. Still, the development of inflammatory reactions and atrophy of muscle tissue had
a negative effect on the preservation of skeletal muscle morphology on day 30. The dynamics of changes in the
level of peroxidation products and the response of the enzymatic antioxidant system in skeletal muscles to
ischemic and traumatic damage are shown. It was found that hyperproduction of nitrite anion NO2- occurred
throughout the study period and did not show any signs of inhibition, which indicates long-term production of the
toxic metabolite in ischemically injured muscles, despite a significantly lower level of some lipid and protein
peroxidation products, such as TBA-reacting products and DNPHA. An increase in the activity of catalase and
superoxide dismutase on day 15 was established, which may indicate the reaction of damaged tissues to
progressive necrosis of muscle tissue and the development of an inflammatory reaction. In response to the
administration of platelet plasma concentrate and bone marrow aspirate cells, a decrease in the formation of
nitrite anion NO2- was found within a period of 15 and 30 days and a partial reduction of the products of oxidative
modification of proteins, while the introduction of the stromal-vascular fraction of adipose tissue did not show a
significant effect on the production and metabolism of these metabolites. An increase in the activity of catalase,
superoxide dismutase, and glutathione peroxidase enzymes relative to control values was established, and
damaged muscles were evaluated as a response of the antioxidant system to the administration of the studied cell
suspensions and the possible activation of endogenous protective mechanisms in the damaged muscle tissue.
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KBasigikamis: 1. 6. 1., npodecop, 14.01.32
ImenTudikarop ORCID ID: 0000-0003-1958-4037
JonmaTkoBa iHdopmarist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0CO0H: JlepkaBHa ycTaHOBa "THCTUTYT TPaBMATOJIOTIi Ta OpTONEji

HanjjonanbHoi akagemii MeguYHNX HayK YKpaiHu"

Kopg 3a €IPIIOY: 02012007

Micue3HaxoaKeHHS: ByJ1. BysnibBapHO-KynpsiBeeka, 6yn. 27, Kuis, 01054, Ykpaina
dopma BiracHoCTI:

C(l)epa yIIpaBJIiHHﬂ: HaujonanbHa akageMis MEIUYHUX HAYK YKpaiHU

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZmoMOCTi

Biacue IpizBume Im's I1o-6aThbKOBI Tonsraenxo Opiit Bononumuposnd

TOJIOBH pajgu

Byacue IlpizBumie Im's I1o-6aThKOBI Bopsux Haraznis OnekcannpisHa

rOJIOBYIOYOTO Ha 3acCiiaHHi

BiAHOBiAaJIbHI/II';I 3a lli,ILI‘OTOBKy Hi,ﬂf[iceubl(l/ﬂ;l AH,leﬁ TeO(bi.TIOBI/I‘-I

00JIIKOBHX JOKYMEHTIB

Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




