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Jlimginosa O.F. OcoOIMBOCTI MPOIIECIB pemnapailii YCKIaJHEHUX paH M’ SIKUX
TKaHWH B YMOBAaX JIOKAJIbHUX Ta CUCTEMHUX YMHHUKIB — KBamidikaiiiiHa HaykoBa
Ipailst Ha MpaBax PyKOIUCY.

HucepTtaltis Ha 3700yTTS HAyKOBOrO CTymeHs JokTopa (ditocodii 3a
cretianbHicTIO 091 — «bionorisiy. XapKiBCbKUN HAI[lOHAIBHUNA TMeAaroriyHui
yniBepcutet imeHi I'.C. CkoBopoau, Xapkis, 2022.

VY nuceptaniiiniii po60oTi NpeaCcTaBiIeH] TEOPETUYUHI y3arajlbHEHHSI Ta HOBE
BUPIIIEHHS] HAYKOBOIO  3aBJAaHHS, SIKE€ CTOCYeTbCA  (DI31OJIOTTYHMX — Ta
MOP(]OTOTIYHUX OCOOJMBOCTEH TPOIECIB 3arOEHHS YCKIIAMHEHUX paH M’ SKHX
TKaHWH Y TIypiB 3a YMOB Jii Ha OpraHi3M JIOKJIbHUX Ta CUCTEMHUX UYWHHUKIB.
Excniepument mpoBezeno Ha 108 mrypax 1 BKIIOYAIO CTBOPEHHS MOJENEH paH,
riCTOJIOTIYHI Ta iIMyHOMEPMEHTHI JIabOpaTOpHI TOCTIKEHHS Y TPOIIEC] 3arO€HHH.
B sikocTi nokanbHOro (hakTopy, 10 YCKIIaHIOBAB perapaliio yIKoIKEeHb M’ IKIX
TKaHUH, OyJi0 O0OpaHO CTOPOHHI TUIa Yy BHIJIAAI (PparMeHTIB JBOX BHJIIB
dbopmeHoro onary BiHCbKOBOCTYkO00BIIB 30poiiHux Cun Ykpainu. CucTeMHUM
YUHHUKOM, Ha TJI SKOTO MPOXOIWJIO 3aro€HHS paH IIKIpW y TBapwH, cTaja
XpOHIYHa XBOpoOa HUPOK. AKTYyallbHICTb OOpaHUX MOJEIeH YIIKOIKEHb
00yMOBJIEHa PO3MOBCIOXKEHICTIO BHHMKHEHHS XPOHIYHHMX paH IiJ BIUIMBOM
pi3HUX (akTOpiB y JroAeil Ta OOMEXKEHHMM KOJIOM 3HaHb IIOJ0 MEXaHI3MIB
PO3BUTKY JaHUX MATOJOTIYHUX CTaHIB.

[Ipu nmocmiKeHHI BIUIMBY TEKCTHUJIBHUX CTOPOHHIX TUI Ha perapaTUBHI
NPOIIECH YIIKO/KEHb M AKX TKAaHWH Yy IMYypiB B €KCIEpPUMEHTAIbHIN rpymi 1
(ET'1) B pany Oyno imriaHToBaHo (parmMeHTH TekcTuiato 31 100% OGaBoBHH, B
excriepuMenTanbHii rpymi 2 (EI'2) — 31 cknagom 65% 6aBoBHU 1 35% moiecTepy,
B KOHTPOJIbHIN IPYIIl po3pi3 M SKUX TKaHUH YIIMBaJIU O€3 IMIUIaHTAaLlli.

BcranoBneno, mo mpoaykinisi nmpo3anaibHux iHTepneikiniB IL-1p 1 IL-6
Oyna BUIOK B Tpylax NIypiB 3 IMIUIAHTOBAHUMHU TEKCTUILHUMH CTOPOHHIMH

TIJaMH B ycl  TepMIHM  eKcrepuMeHTy. Haibinpmry — pi3HMIIO MK



i

:
EKCIIEPUMEHTAJIbHUMU 1 KOHTPOJBHOIO TPYNOK Y KOHUEHTparii IL-1P
3apeectpoBano 4epe3 30 aHiB: y 2,36 pasza ta 1,92 pasza, IL-6 — gepe3 60 mHiB: y
2,92 tay 2,35 paza B EI'l Ta B EI'2 BinmoBignao (P < 0,05). /Ilunamika BUBUIbHEHHS
IL-1P Oyrna cxoxo0r0 B YCIX Tpymax 13 MaKCUMaJIbHOIO KOHIIEHTpaIli€ro Horo Ha 15-
it nenb, IL-6 — Ha 15-if nens B rpynax koHtponto ta EI2, na 30-i nens B rpymi
EI'l. Taki 3MiHM MOXYThb CBIYUTH TPO HAJJIMIIKOBY BIJMOBIb CUCTEMHU
peryisuli 3anaJbHUX TMPOIECIB MPU penapaiii yIIKOIXKEHb, YCKIaJHEHHX
TEKCTWJILHUMH CTOPOHHIMH TijlaMU. BHSBICHO O3HAaKM MOPYMIEHb y TPOMYKIIil
npoTu3anaibHuX iHTepaedkiHiB B EI'l Ta  EI'2 mpoTdarom eKkcnepuMeHTY.
KoHueHTpanis npoTu3anaibHUX IHTEPIEHKIHIB OYB 3HAYHO HUKYOIO Ha 15-i J1eHb
excriepumenty: IL-4 - y 2,67 pa3a ta B 1,75 paza, IL-10 - B 1,14 pa3a ta B 1,42
paza mns EI'l ta EI'2 BignosimHo (P < 0,05). B EI'2 uyepe3 60 nHiB BOHH
NIEPEBUIIIYBAJIA 3HAYCHHS Y KOHTPOAbHIN rpymi: IL-4 - B 1,63 paza, IL-10 - B 1,38
paza (P < 0,05). Taki 0coOIMBOCTI NMHAMIKH MPOTH3AMAIBHUX 1HTEPJICHKIHIB B
eKCTIEPUMEHTAIbHUX TpyHax MOXYyTh OYTH TIOB’S3aHI 13 MPUTHIYCHHSIM
KOMIIEHCATOPHUX TMPOIECIB HA PAaHHIX CTPOKAaX 3aro€eHHS 1 MOCHJIEHHSM — Ha
Mi3HIX, 110 OuibIe Oyio BupaxeHo B EI'2.

[Ipo mpuUrHIYEHHSI CUCTEMM PEryJsiii penapauniiHuxX MpOILEciB y LIypiB 3
IMIIJTAHTOBAHUMHU TEKCTHUJIIBHUMH CTOPOHHIMHM TUIAMH MOKE CBITUUTH 3HIKCHUUN
BMICT (DaKTOpIB pOCTy Ha 15-i1 1€Hb NOPIBHAHO 13 KOHTPOJIBHOIO TPYIIOL0, /1€ B LIEH
TEpMiH 3apeecTpoBaHo HaiBumli KoHrenrpamii bFGF Tta VEGF. 3nHaune
nijgBumenHs bFGF B ekcniepuMeHTanbHUX Tpynax BCTaHOBWIHM Ha 60-if IeHb: B
1,48 paza Ta 2,29 paza mrs BignosigHo i EI'l ta EI2 (P < 0,05). Iunamika
koHnentpaiii VEGF y TBapun 3 yckiagHneHuMu paHaMu MPOTATOM €KCIIEPUMEHTY
HE 3a3HaBajia 3HAYHMX 3MiH. OJHaK BOHA TaKOX 30epiranach BHUIIOI0, HIK Y
KOHTPOJIbHIHN Tpymi Ha 60-i1 neds: B 1,22 Ta 1,29 paza B EI'l ta EI'2 BignosigHo (P
< 0,05). 301nbl1eHy KOHIIEHTpaIlit0 (haKTOPIB POCTY HAMPUKIHII €KCTIEPUMEHTY MU
OB’ SI3yEMO 3 TIPOJIOBKEHHSIM Tiepeliry penapamiiiHux mpoiecis.

[lopymieHHss MexaHI3MIB PEryisiiii B E€KCHEPUMEHTAJIbHUX TIpylax

BiJOOpaXKanuCch Ha TKAaHMHHOMY piBHI. [icTONOriYHMI aHami3 M’SIKUX TKaHUH B
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00JaCTl CTOPOHHBOI'O TiJIa TMOKa3aB O3HAKM BUPAKEHOI'O 3aMAJICHHS Y BHUIJISL
mudy3HOT Ta OCEPENKOBOI JEHKOIUTAPHOT 1HUIBTpAIii, CKyImueHb Makpodaris Ta
TITaHTCHKUX KIITHH CTOPOHHIX TUI. KibKicTh moniMop(pHOAIEPHUX JTEHKOIUTIB B
EKCIIEpUMEHTAJIbHUX Tpylmax B yCl CTPOKM TMEpEeBHINyBaja 3HAYCHHS ¥
KOHTPOJBHIN rpyIi, HaOUbIIe yepe3 60 nuiB —y 9,61 paza ta 5,07 paza qis EI'1
ta EI2 Bigmosimno (P <0,05). BiporigHo uepe3 IHTCHCHUBHE 3alajeHHS 1
NOPYIICHHS MPOAYKIIi (DaKTOpPIB POCTY CIOCTEpIragud 3pYIICHHS Yy CTpOKax
YTBOPEHHSA 1 JI03pIBaHHS TpaHyssAliiHOi TKaHuHU. Yepe3 60 1HIB KUIBKICTb
¢b16pobnactiB Oyna Bumoro y 20,6 paza ta 22,5 pasa, KUIbKICTh HOBOYTBOPEHUX
cynuH - y 19,6 paza ta 16,6 paza qis EI'l ta EI'2 BiamoBigHO MHOpIBHSHO 13
KOHTPOIbHOTO Tpymoro (P <0,05). KinbKicTh KOTareHOBHX BOJIOKOH, 3aTIOBHIOIOUUX
pPaHOBY IUISHKY, Ha BCIX TepMiHax OyJia MEHIIIOIO B €KCIIEPUMEHTAIbHUX IPyMax.
O3Hak# 3amaJlbHUX IPOIeciB Oyau OUIbII BUpPaXEHUMH y TPYII IIYypiB 13
IMIUIaHTOBaHUMU  (parmeHTamu Tekctuiao 31 100% OaBoBHu. KonuenTparrii
po3amnajbHUX IHTEPJCHKIHIB Yy TBApUH EKCIIEPUMEHTAIBLHUX TPYI HaWOLIbIIe
Bizpi3HsIuCh Ha 60-1 gens: IL-1B B EI'l O0yB Bummum, Hixk B EI'2, y 1,50 pa3a, IL-6
— B 1,24 pa3za (P < 0,05). Konuenrpaiiis npotusanajibHUX IHTEPJICHKIHIB HABIAKU
Oyna Oinbiroro nepeBakao B EI'2: IL-4 gwepe3 60 muiB B 1,74 paza, IL-10 gepes 30
nHiB B 1,34 pasza mopiBHsHO 13 EI2 (P < 0,05). Ilponykuis ¢akTopiB pocTy
HaOUIBIIE Bipi3HsUIachk y TepMminu: yepe3 60 auiB bDFGF OyB Bumum B EI2 B 1,55
pasa, uepe3 15 muie VEGF OyB Bumum B EI'l B 1,13 pa3za mopiBHAHO 3 iHIIIOIO
ekcriepuMeHTaibHoo rpymnoo (P < 0,05). V rpymi TBapuH i3 iMIUTAaHTOBAaHUMU
dbparMeHTamMu TEKCTWIIO 31 ckiagoM 65% O6aBoBHM 1 35% momiectepy NposiBU
3amajbHUX MPOIIECiB OyJIM MEHII BUpaXeHUMH, a npoaykiis bFGF, IL-4 ta IL-10
BHUIIIOIO, 1110 BiAOMIOCH HA CTPYKTYPHINA opraHizallii CrojlydHoi TKAaHUHU B 00J1acT1
CTOPOHHBOTO TiNIa. Tak, KUIbKICTh KOJIAr€HOBUX BOJIOKOH Ha 60-i aens B EI'2 Gyna
Bumoro B 1,35 pasa mopiBasiHo i3 EI'l (P < 0,05). CdopmoBani HaBKOJIO
IMIUIAHTATIB CMIOJIYYHOTKaHUHHI Karcynu Oynu miasHimuMu B EI'2 1 BiApi3HsIKCH
BUPAXKEHOIO 130JIAI[I€I0 TEKCTWJIBHUX BOJIOKOH BiJ BHYTPIIIHBOTO CEPEIOBHUIIA

Oprasizmy IIypiB.
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JI7is BUBUEHHS CHCTEMHOT'0 BIUIMBY XPOHIYHOT XBOPOOU HUPOK Ha MPOIIECH
penaparii TpodidyHy MO paH MIKipyH OYyI0 3aCTOCOBAHO JBOM I'pyIiaM TBApHH:
3I0POBHM Ta 3 MATOJOTi€I0 HUPOK. [Ipy 3aroeHHi yHIKOMKEHb Ha TII XPOHIYHOI
XBOPOOH HUPOK BUSIBIIEHO 30UTBIIEHHS KOHIIEHTpAIIll Mpo3anajibHUX MEIIaTOPIB Yy
rpyli XBOpUX IIMYpiB Ha BCIX CTpokax ekcnepumenty. B miii rpymi IL-1j
HaNO1IbIIIE TIEPEBUIIYBAB 3HAYEHHSI KOHTPOJIbHOI Ipynu Ha 14-i1 news B 1,37 pa3sa,
IL-6 - Ha 7- genn y 1,55 paza (P < 0,05), mo Moxe OyTu 03HAKOK CHCTEMHOI'O
3amajieHHs 1 HaaMIPHOi BIJAMOBIAI CHCTEMHM PEryJsiii 3amaJbHUX MPOLECIB.
30UTbLIEHHS! KOHUEHTpalli MNpOoTU3alaJbHUX I1HTEPJICUKIHIB B TpPYIl XBOPHX
TBApHUH criocTepirany y Ouie BigjaneHi tepminu: IL-4 va 28-it gens y 2,10 pasa,
IL-10 ma 14-i1 - B 1,21 paza, 28-i1 nui B 1,39 paza B moOpiBHSHHI 3 KOHTPOIHHOIO
rpynoto (P < 0.05). BiporigHo 1e cBiIYUTH NpPO 3ami3HEHHS MPOTHU3ANAIbHOT
BIJITIOBI/Ii, KOMIIEHCATOPHUX TPOIIECIB 1 € TPOSIBOM 3pHUBY MEXaHI3MIB ajanTariii y
IIypIB 13 XPOHIYHOIO XBOPOOOIO HUPOK .

[Ipo npurHideHHS CHCTEMH PeryJisIlii penapamnifHuX IPOIECiB MOXKe
CBIIYMTHU 3HIKEHHS KOHIEHTpaIlli (akTopiB POCTy y TBapuUH 13 MaTOJIOTIEIO
Hupok. bFGF na 7-i1 nenp y xBopux TBapuH OyB Hux4uM y 4,44 pa3a, a Ha 14-i
nigsuuBca y 1,66 paza, VEGF OyB Hmxunm Ha 7-i nenb - y 3,20 pasa, Ha 14-i
neHb — y 1,42 pasza mopiBHSIHO 13 KOHTpOJbHOO Tpymoto (P < 0.05).

[TopymieHHs: mpoayKIii 1HTEpAEHKIHIB 1 (aKTOpiB pOCTY BIPOTiHO CTAJIO
OJHUM 13 (HaKTOPiB, IO MPU3BETHU JI0 TPUBAJIOTO 3arOEHHS PaH Y XBOPUX LIYpPIB 31
3HIDKEHHSAM KUIBKICHUX 1 SKICHHUX TICTOJOTIYHHMX ITOKa3HUKIB IIPOIIECY 3arO€HHS.
BinmideHo 3HMXKeHHS KUTbKOCTI (10po0iacTiB 1 yTBOPEHHS KOJareHy Ha 7-il IeHb
B 1,28 pa3za ta 1,34 pasza BiamoBigHO, peemniTenizaiii — Ha 28-i neHp B 1,15 pasza
HOPIBHSAHO 13 KoHTpojdbHOW Tpymoo (P < 0.05). Kimekocti ¢idpodnacTiB Ta
HOBOYTBOPEHHUX CYIUH 30LIBIITYBAIUCh Y OUIBII BiAJajieHI TEPMiHH, JOCITAr0Yu
pi3HuIl Ha 28-M1 nenb y 4,55 paza Tta B 6,55 pasa BIANOBITHO y MOPIBHSHHI 3
KOHTpOibHOIO Tpynowo (P < 0.05). [linBuilleHHS KUTBKOCTI NOJIMOP(PHOSACPHUX

JICMKOLIMTIB CIIOCTEPIraJii Ha YCiX CTpOKax, HauOubiie y 9,82 paza Ha 28-i j1eHb
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micJsl MOZCNIOBAHHS PaH y TBAPUH 3 XPOHIYHOKO XBOPOOOK HHUPOK MOPIBHSHO 13
KOHTpoJIbHOIO Tpymoro (P < 0.05).

3a KUTBKICTIO KOPETSILIMHUX 3B’SI3KIB MOKHA BU3HAYUTH BAXKIUBY POJIb
bFGF Tta IL-6 y wMmexaHi3max perymsmii pemapatuBHux mnporeciB. Cepen
TICTOJIOTIYHUX TMOKa3HWKIB HAWOUIbIE BiAMIYEHI y B3aEMOMIAX KUIBKOCTI
¢b16pobaacTiB, MOTIMOPGHOAICPHUX JICHKOIUTIB 1 KOJIAr€HY Y PaHOBIM 30HI, IO
BIPOTITHO BKa3ye Ha IX BHU3HAYaJbHY poJib Yy (QOPMYBaHHI 1 PO3BUTKY
TPaHYJSIIHHOT TKAHUHU.

3a pe3yibTaTaMM HAIIOTO JOCHIAXEHHS BCTAHOBJIEHO, IO TEKCTUJIbHI
CTOPOHHI TUIa Ta CYMYTHS XpPOHIYHA XBOpOoOa HUPOK MOPYLIYIOTh HOPMajbHUUN
nepedir mporecy 3aroeHHs paH y mypiB. Ha T cucTeMHOro 3amajeHHS,
BU3HAYCHOTO y TBAPUH EKCIEPUMEHTAIBHHUX TPYT, YIIKOIKEHHS M’ SIKMX TKAaHUH
NepexoasiTh 31 CTaHy TOCTPOi paHM B XPOHIYHY. 3MIHM B MeEXaHi3Max
MDKKJIITUHHUX B3a€EMOJIiH, PEryJIbOBAaHUX 1HTEpJICHKIHAMU Ta (DaKTopaMu POCTY,
IPU3BOAATH J0 MOPYIIEHHS CTPYKTYPHOI OpraHi3allli B 30H1 MOIIKOI>KEHHS.

HaykoBa HOBM3Ha Tmoyiirae B TOMY, IO BIepiie OyJO ONpaibOBaHO
EKCIICPUMCHTAJIbHY  MOJCNb  VIIKOJDKCHb M SKMX TKaHWH, YCKJIQJIHCHUX
CTOPOHHIMHU TIaMH — (PparMEHTaMH TEKCTHJIIO JIBOX BHUIIB (OPMEHOI0 OAsry
BIMCHKOBOCTYKOOBIIIB 30poiHUX cusl YKpaiHu. Brepiie J0CIiKeHO XapakTep
NOPYIIEHb PETYIATOPHUX MEXaHI3MIB y JWHAMILI penapanii TakKuX YIIKOIKEHb Y
IIypiB, 30KpeMa y 3MiHi BuBUIbHEHHs iHTepaeikiniB (IL-1pB, IL- 6, IL-4, IL-10) i
dakropiB pocty (bFGF ta VEGF). BcranoBneHo npeBaitoBaHHS Mpo3anaibHUAX
MEXaHI3MIB 13 3aly4y€HHSM BEJMKOi KUIBKOCTI IMYHOKOMIIETEHTHHX KIIITHH,
MOJIOBXKEHHS 3amaibHOi (pa3u B Tpolleci pemaparlii i3 3HIWKEHHAM KUIbKICHUX 1
SIKICHMX IMOKa3HMKIB 3aroeHHs. Briepiie onucadi CTpyKTypHI 3MiHU M’ SIKUX TKaHUH
B IIPOLIEC] 3arOEHHS 3aJI€KHO BiJl CKJIaly TEKCTHWJIBHUX IMILJIAHTATIB, OCOOJIMBOCTI
OyJ0BU CIIOJYYHOTKAHMHHMX KarcyJsl 1 paHOBOTO KaHaIy.

Brnepuie Ha 11 €eKCIEPUMEHTAIbHOI XPOHIYHOI XBOPOOUM HUPOK Yy LIYpIB
OyJ0 BIATBOPEHO MOJIE€Nb YCKIAQJHEHUX paH IIKIpH, 110 BiANOBIAAJa yMOBaM

JIOKQJIBHOI TIMOKCII Ta MOPYIIEHHIO MIKPOUMPKYJIALii. J[OMOBHEHO HAayKOBI JaH1
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PO XapakTep BIUIMBY CUCTEMHUX MOPYIIEHb MOJIEKYJISIPHUX MEXaH13MiB PeryJisilii

Ha IMHAMIKY CTPYKTYPHUX 3MiH B MPOIIEC] pernaparlii yIkoKeHb M IKUX TKaHUH

IIPU 3aXBOPIOBAHHSX HUPOK. Y TOYHEHO OCOOJIMBOCTI BUBLIHHEHHS 1HTEPJICHKIHIB

(IL-1B, IL- 6, IL-4, I1L-10), dakropis pocty (bFGF ta VEGF), ricroapxiTekToHIKH

M’SIKUX TKaHUH MPU 3arO€HHI paH Ha TJI1 XPOHIYHOT XBOPOOU HUPOK.

TeopernuHe i npakTHU4YHe 3HAYEHHS OTPUMAHHMX pe3yJabTaTiB. Y
IUcepTaliiHiil poOOTI MPEACTaBICHO PIIIEHHS Ta TEOPETUYHE OOTPYHTYBaHHS
IOPOBEICHHA Ha JBOX O10JOTIYHUX EKCIIEPUMEHTAIbHUX MOJAENAX CYKYIHOCTI
JOCHIKEHb, BIJHOCHO BMICTY LHPKYIIOIOUYUX IUTOKIHIB Ta MOP(OJIOrTYHUX
0COOJIMBOCTEM y MPOIIECI 3aTrOE€HHS YCKIIATHEHUX paH M SIKUX TKaHUH. OTpuMaHi
ITi/] 9ac MPOBEACHHS 010JIOTIYHOTO €KCIIEPUMEHTAIBHOTO JTOCIIKEHHS PE3YIbTaTH
JO3BOJIJTA ~ PO3IIMPUTH TEOPETHUYHI YSBICHHS Ta OMHCATH OCOOJMBOCTI
MEXaHI3MIB peryysimii 1 MOpQOoJIOTiYHUX Tepedyq0B MPHU 3arO€HHI YCKIJIAIHEHUX
paH M’skuxX TkaHuH. OTpUMaHl JaHi MOXYTb OyTH BHMKOPHCTaHI y poO3poOIli
TEOPETUYHUX OCHOB JJisi TOKPAIEHHS [[IarHOCTHUKKA Ta BEACHHS XBOpUX 13
YCKJIQJHEHUMH YIITKOPKECHHSIMHU M’ IKUX TKaHHH.

Knwuoei cnoea. penapailis paH, 3aro€HHS YIIKO/KEHb, 3alaJieHHS,
pereHepaiis, XpoHidyHa paHa, TpaHyJSIIIHHA TKaHUHA, CTOPOHHE TIJI0, XPOHIYHA
XBOp0Oa HUPOK, LUTOKIHU, IHTEPIEUKIHHU, (PAKTOPU POCTY, EKCIEPUMEHTAIbHE

MOIETIOBaHHS.

SUMMARY

Litvinova O.B. Features of repair processes of complicated soft tissue wounds
in the conditions of local and systemic factors — Qualification scientific paper as a
manuscript.

Thesis for a Doctor of Philosophy Degree, Speciality 091 — «Biology». H.S.
Skovoroda Kharkiv National Pedagogical University, Kharkiv, 2022.

The dissertation presents theoretical generalizations and a new solution to a
scientific problem that concerns the molecular, functional, and morphological

features of the healing processes of complicated soft tissue wounds in rats under
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conditions of local and systemic factors affecting the body. The experimental study
was conducted on 108 rats and included the creation of wound models, histological
and enzyme-linked immunosorbent assay during the healing process. Foreign
bodies in the form of fragments of two types of uniforms of servicemen of the
Armed Forces of Ukraine were chosen as a local factor complicating the repair of
soft tissue injuries. Chronic kidney disease became the systemic factor against
which the healing of skin wounds in animals took place. The relevance of the
selected models of damage is due to the prevalence of chronic wounds in people
and the limited range of knowledge about the mechanisms of development of these
pathological conditions.

When studying the influence of textile foreign bodies on the reparative
processes of soft tissue injuries in rats, experimental group 1 (EG1) was implanted
with fragments of textiles made of 100% cotton, in experimental group 2 (EG2) -
with a composition of 65% cotton and 35% polyester. in the control group, the soft
tissue incision was sutured without implantation. It was established that the
production of pro-inflammatory interleukins IL-1p and IL-6 was higher in groups
of rats with implanted textile foreign bodies in all experimental periods. The
greatest difference between the experimental and control groups in the
concentration of IL-1p was registered after 30 days: 2.36 times and 1.92 times, IL-
6 — after 60 days: 2.92 and 2.35 times in EG1 and EG2, respectively (P < 0.05).
The dynamics of IL-1B release was similar in all groups with its maximum
concentration on the 15th day, IL-6 on the 15th day in the control and EG2 groups,
on the 30th day in the EG1 group. Such changes may indicate an excessive
response of the system of regulation of inflammatory processes during the repair of
injuries complicated by textile foreign bodies. Signs of disturbances in the
production of anti-inflammatory interleukins in EG1 and EG2 were detected
during the experiment. The concentration of anti-inflammatory interleukins was
significantly lower on the 15th day of the experiment: IL-4 - 2.67 times and 1.75
times, IL-10 - 1.14 times and 1.42 times for EG1 and EG2, respectively (P < 0.05).
In EG2 after 60 days, they exceeded the values in the control group: IL-4 - by 1.63



i
times, IL-10 - by 1.38 times (P < 0.05). Such features of the dynamics of anti-
inflammatory interleukins in the experimental groups may be associated with
suppression of compensatory processes in the early stages of healing and
enhancement in the later ones, which was more pronounced in EG2.

Suppression of the regulatory system of reparative processes in rats with
implanted textile foreign bodies can be evidenced by the reduced content of growth
factors on the 15th day compared to the control group, where the highest
concentrations of bFGF and VEGF were registered at this time. A significant
increase in bFGF in the experimental groups was established on the 60th day: 1.48
times and 2.29 times for EG1 and EG2, respectively (P < 0.05). The concentration
of VEGF in animals with complicated wounds did not undergo significant changes
during the experiment. However, it also remained higher than the control group on
day 60: 1.22 and 1.29 times in EG1 and EG2, respectively (P < 0.05). We associate
the increased concentration of growth factors at the end of the experiment with the
continuation of repair processes.

Violations of the molecular mechanisms of regulation in the experimental
groups were also reflected at the tissue level. Histological analysis of soft tissues in
the area of the foreign body showed signs of severe inflammation in the form of
diffuse and focal leukocyte infiltration, accumulations of macrophages, and giant
cells of foreign bodies. The number of polymorphonuclear leukocytes in the
experimental groups at all times exceeded the value in the control group, the most
after 60 days - by 9.61 times and 5.07 times for EG1 and EG2, respectively (P
<0.05). Probably due to intense inflammation and disruption of the production of
growth factors, a shift in the formation and maturation of granulation tissue was
observed. After 60 days, the number of fibroblasts was 20.6 times and 22.5 times
higher, and the number of newly formed vessels - was 19.6 times and 16.6 times
for EG1 and EG2, respectively, compared to the control group (P <0.05). The
number of collagen fibers filling the wound area at all time points was smaller in
the experimental groups. Signs of inflammatory processes were more pronounced

in the group of rats with implanted fragments of 100% cotton textiles. The
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concentrations of pro-inflammatory interleukins in the animals of the experimental
groups differed the most on the 60th day: IL-1pB in EG1 was higher than in EG2 by
1.50 times, IL-6 by 1.24 times (P < 0.05). On the contrary, the concentration of
anti-inflammatory interleukins was higher mainly in EG2: IL-4 after 60 days by
1.74 times, IL-10 after 30 days by 1.34 times compared to EG2 (P < 0.05). The
production of growth factors differed most in time: after 60 days, bFGF was 1.55
times higher in EG2, and after 15 days, VEGF was 1.13 times higher in EG1
compared to the other experimental group (P < 0.05). In the group of animals with
implanted fragments of textiles with a composition of 65% cotton and 35%
polyester, the manifestations of inflammatory processes were less pronounced, and
the production of bFGF, IL-4, and IL-10 were higher, which was reflected in the
structural organization of the connective tissue in the area of the foreign body.
Thus, the number of collagen fibers on the 60th day in EG2 was 1.35 times higher
compared to EG1 (P <0.05). The connective tissue capsules formed around the
implants were denser in EG2 and differed in pronounced isolation of textile fibers
from the internal environment of the rat body.

To study the systemic effect of chronic kidney disease on repair processes, the
trophic model of skin wounds was applied to two groups of animals: healthy and
those with kidney pathology. During the healing of injuries against the background
of chronic kidney disease, an increase in the concentration of pro-inflammatory
mediators was found in the group of sick rats at all times of the experiment. In this
group, IL-1B most exceeded the value of the control group on the 14th day by 1.37
times, IL-6 on the 7th day by 1.55 times (P < 0.05), which may be a sign of
systemic inflammation and the excessive response of the system of regulation of
inflammatory processes. An increase in the concentration of anti-inflammatory
interleukins in the group of sick animals was observed in more distant terms: I1L-4
on the 28th day by 2.10 times, IL-10 on the 14th by 1.21 times, on the 28th day by
1.39 times compared to the control group (P < 0.05) and probably reflects the

strengthening of compensatory processes in rats with chronic kidney disease.
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A decrease in the concentration of growth factors in animals with kidney
pathology can indicate inhibition of the regulatory system of reparative processes.
bFGF on the 7th day in sick animals was lower by 4.44 times, and on the 14th it
increased by 1.66 times, VEGF was lower on the 7th day by 3.20 times, on the
14th day by 1.42 times compared to the control group (P < 0.05).

Violation of the production of interleukins and growth factors probably
became one of the factors that led to prolonged healing of wounds in sick rats with
a decrease in quantitative and qualitative histological indicators of the healing
process. There was a decrease in the number of fibroblasts and collagen formation
on the 7th day by 1.28 times and 1.34 times, respectively, and reepithelialization
by 1.15 times on the 28th day compared to the control group (P < 0.05). The
number of fibroblasts and newly formed vessels increased in the longer term,
reaching a difference of 4.55 times and 6.55 times, respectively, compared to the
control group on the 28th day (P < 0.05). An increase in the number of
polymorphonuclear leukocytes was observed at all time points, the most by 9.82
times on the 28th day after wound simulation in animals with chronic kidney
disease compared to the control group (P < 0.05).

For a number of correlation links, an important role of bFGF and IL-6 in the
mechanisms of regulation of reparative processes can be determined. Among the
histological indications, the most significant are in the interdependence of the
number of fibroblasts, polymorphonuclear leukocytes, and collagen in the wound
zone, which is likely to indicate their primary role in the formation and
development of granulation tissue.

The results of our study established that textile foreign bodies and
accompanying chronic kidney disease disrupt the normal course of the wound
healing process in rats. Against the background of systemic inflammation
identified in the animals of the experimental groups, soft tissue damage changes
from an acute wound to a chronic one. Changes in the mechanisms of intercellular
interactions, regulated by interleukins and growth factors, lead to disruption of

structural organization in the damage zone.
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The scientific novelty of the work is that, for the first time, a model of soft
tissue injuries complicated by foreign bodies - textile fragments of two types of
uniforms of the Armed Forces of Ukraine - was developed, and the dynamics of
structural and molecular changes in the healing process were studied. For the first
time, against the background of experimental chronic kidney disease, the
peculiarities of the repair processes in animals with complicated wounds, which
reproduce the conditions of local hypoxia and microcirculation disorders, were
studied. For the first time, the nature of the influence of individual molecular
mechanisms on the dynamics of structural changes in the process of repairing
complicated soft tissue injuries was investigated. The results obtained during the
biological experimental study made it possible to expand and describe the
theoretical ideas about the peculiarities of the regulatory mechanisms and
morphological rearrangements during the healing of complicated soft tissue
wounds. The obtained data can be used in the development of theoretical
foundations for improving the diagnosis and management of patients with

complicated soft tissue injuries.

Key words: wound reparation, injury healing, inflammation, regeneration,
chronic wound, granulation tissue, textile foreign body, chronic kidney disease,

cytokines, interleukins, growth factors, experimental modeling.
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