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The study aimed to establish the features of changes in the ultrastructure of the common bile duct wall in the
dynamics of long-term experimental effects of opioid for creation of the morphological basis for the development
of methods for preventing structural changes in the bile ducts for using narcotic agents.

The study was performed on 24 adult white male rats, aged 4.5-5.5 months and weighing 180-220 g. Administration
of nalbuphine was performed intramuscularly, according to the following scheme: | week — 8 mg/kg, Il week — 15
mg/kg, Ill week — 20 mg/kg, IV week — 25 mg/kg, V week — 30 mg/kg, VI week — 35 mg/kg. The method of electron
microscopy was used. The study and photographing of the material were performed using a microscope UEMV-100
K at an acceleration voltage of 75 kV and magnifications on the microscope screen of 1000-12000 x.

The results of the study allowed us to obtain new data on changes in the ultrastructure of the common bile
duct wall at different times (after 2, 4, and 6 weeks) of the opioid effect. The first changes in the ultrastructural
organization of the common bile duct wall are developed after two weeks of Nalbuphine administration to white
rats and manifested by signs of microvascular angiopathy, edema of the own plate in the mucous membrane and
connective tissue layers between the bundles of smooth myocytes of the duct muscular membrane. Angiopathy
was evidenced by changes in all parts of the hemomicrocirculatory tract. Capillaries had an enlarged lumen
filled with altered shape (dumbbell-shaped) erythrocytes and blood plasma, the endothelial cell nuclei lost their
proper shape, the nuclear membrane formed deep intussusception, condensed chromatin was mainly distributed
along the nuclear membrane; on the periphery, the cytoplasm of some endotheliocytes is expanded, others are
indurated in the form of a strip, contained many micropinocytic vesicles, formed cytoplasmic growths in the
lumen of the vessel, mitochondria have a weak electron density due to edema, there are visible single dilated
cristae. The long-term effect of opioid caused profound destructive changes in cellular elements (cholangiocytes,
glandular epitheliocytes, smooth myocytes) of the common bile duct wall, in particular, loss of proper cell shape,
karyopyknosis and karyorrhexis of their nuclei; edema and enlightenment of cytoplasma, development of small
vacuole dystrophy of cells, and organelle fragmentation. The mitochondrial apparatus and the granular endoplasmic
reticulum of cholangiocytes were particularly affected. Mitochondria have the swollen matrix and destroyed
crystals, membranes of some mitochondria are intermittent, cristae are damaged, many mitochondria turned into
large vacuoles, a granular endoplasmic reticulum is destructured, fragments of granular endoplasmic reticulum
are hypertrophied, its cisterns are expanded, in some places merged, forming unstructured areas. Paranuclear and
paracellular edema developed, intercellular contacts were broken. After six weeks of Nalbuphine administration to
experimental animals, the disorganization of connective tissue elements indicated the development of fibrosis of
the common bile duct wall.

The presented data are the basis for further research by morphologists and clinicians to develop new methods
for the diagnosis, prevention, and treatment of bile duct diseases in drug addicts and patients who are forced to
take opioids for a long time.
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3B’A30K ny6niKauii 3 n1aHOBMMWU HAayKOBO-A40CAIA-
HUMKU poboTtamu. Pobota € pparmeHTom HAP «Komn-
JIEKCHa OLiHKa Ta ONTMMI3aLia MeToAiB NPOrHO3yBaHHSA,
[OiarHOCTMKM Ta NiKyBaHHA CTOMATO/IONYHUX 3aXBOPIO-
BaHb Y HACeNIeHHA Pi3HMX BiKOBMX rpyn», N2 aeprkaBHOI
peecTpauii 0114U001788.

Bctyn. XipypriyHi CTOMATONOriYHi BTpy4YaHHA npu
Pi3HMX NATONOrAX TAaKMUX AK KiCTW LWenen, XPoHiyHi oc-
TEOMIENITU TAa NAPAAOHTUTM YacTo nepeabavatoTb 3a-
CTOCYBaHHA KiCTKOBOMJIACTUYHWUX MaTepianis Ana Bia-
HOBNEHHA KICTKOBOI TKaHWHW. IXHIO PONb BUKOHYE
rPaHyNbOBaHMM KapKac Ha OCHOBI TpuKanbLin-dochaty
Ta rigpoKcManaTuTy, NpoTe BCE XK 3aNMLIAETbCA iCTOT-
HOI NPOBAEMOI0 HEMOMKAUBICTL BiZHOBNEHHA MOBHO-
LiHHOT MO CTPYKTYPi KiCTKU. Y 3B’A3KY 3 UMM Y PEKOH-
CTPYKTMBHIW Xipyprii chpopmyBaBca HOBWUIA HanNpsMoK
— TKAHMHHa iH}KeHepisA, MeTol AKOi € BiAHOBAEHHA bBio-

NoriyHMX OYHKUiN, TOBTO pereHepaulis TKaHMHU, a He
TiIbKM 3aMilLEeHHSA Ti CUHTETUYHMM MaTepiasiom. Takui
nigxig [O3BOMIAE LINECNPAMOBAHO KepyBaTU CTPYKTYp-
HO-OYHKLiOHaNIbHUM CTaHOM KAITUH, AKi 6epyTb yyacTb
Y pereHepatuBHMX npouecax [1].

OfHMM i3 NPUHUMNIB CTBOPEHHA TKAHMHHO-IHXe-
HEPHOro iMnaaHTaTy € po3pobka yHKLIOHANbHOTO
HoCia Ans KAiTUH (MaTpuui) Ha ocHOBI BiocymicHUX Bio-
Aerpagyroumx martepianis. Y AKOCTI NepCcnekTUMBHUX Ma-
TepianiB KepoOBaHOI pereHepaLlii TKAHWUH PO3rALAOTLCA
AK NPUPOAHI nonimepwu (rialypoHoBa KMCNOTa, KONareH,
enatuH, ¢pibpuHoreH, xitosaH, NEKTUHW, araposa, ajb-
riHaTW, LLeNo03a, KPOXMaib, AEKCTPaH, MaTpirenb) Tak
i CUHTETMYHI maTepianu (NONiIKanNpPONaKTOH, NONINAKTMUA)
[2].

Mpn CcTBOPEHHI TKAHWHHO-IHXXEHEePHOro iIMNAAHTY
BaXK/IMBE 3HAYEHHA MAE HaZaHHA MATPUKCHOMY maTe-
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PucyHoK 1 — LieHTpanbHa YacTUHa KicTKOBOro gedeKTy B TepmiHi 1
micaub nicns iMnaaHTauii nonimepHoro maTpukcy. 3abapeneHHs:
3a MacoHom. 36.: 0K.10, 06.20. 1 — micua po3TallyBaHHA BOOKOH
noniMepHOro iMmnaaHTaTa, 2 — NyXKO po3TalloBaHi CNONYYHOTKAHHI
BOJIOKHA, 3abapBneHi y 6nakutHuii Konip, 3 — octeoig,
3a6apBieHni y UepBOHMIA KoNip.

piany CKNagHOi TPMBUMIPHOI BOJIOKHUCTOI KapKacHOT
CTPYKTYpU (HeTKaHHUI ckaddong) i3 BUCOKMM BiaHO-
LWEHHAM NOLL NOBEPXHi A0 3aranbHoro ob’emy, ska
iIMITYE MIXXKNITUHHUIA TKAHMHHUIA MaTPUKC. ICHYoUMM
Ha CbOroAHi NepcneKTUBHUM METOAOM CUMHTE3Yy BOJIOK-
HUCTOrO MATPUKCY € eNeKTpOoCHiHiHT [3].

Y PEeKOHCTPYKTUBHIM Xipypril HEKPOTU3YHOUNX iHDEK-
LiNHUX NpoUEcCiB M'SKMX TKAaHWH TKaHUHHI iMnaaHTU
BMKOPWUCTOBYIOTbCA OAHOYACHO i B AKOCTI JIOKaZIbHUX
CUCTEM [OCTaBKM MPOTUMIKPOOHMX nMpenapaTiB (aHTu-
6ioTuKiB, cynbdagiasmHy cpibna, HaHOKCMAIB MeTanis)
Yy 30HY MNOLWKOAXEHHA [4-6]. Y npakTuui XipypridyHoi
CcToMaTo/10riT NoAibHi MIKPOBONOKHUCTI MaTepiann e
He 3HAWLWN WMPOKOTo 3acTocyBaHHA [7-9]. Cam enek-
TPOCNIHIHT K METOZ, € OPOro-BapTiCHUM Ta EHEPrOEM-
HMM. Kpim TOro B npoueci CMHTe3y MiKpOo- Ta HAHOBOO-
KOH TaKMM METOAOM BUKOPUCTOBYHOTHCA TOKCUYHI ANA
KMBUX KNITUH PO3YMHHUKM ana nonimepis [10,11]. Ha
[L3AHWIN Yac 3a/IMLWAETLCA aKTyalbHUM Biflblu AeLleBLInia
Ta 6e3neYHnn MeTos, CMHTe3y BONOKHUCTUX MATPUKCIB
Ta 3aCTOCYBAHHA iMNPErHoBaHMX aHTMBIOTUKAMM TaKMX
MATPUKCHUX IMMIAHTIB B XipypridHii ctomaTtonorii.

MeTa pocnipeHHs. EKCNepuMMEHTasNIbHO OLiHWUTK
XapaKTep pereHepauii KicTKOBOT TKaHUHKN aedeKTy npwm
imnnaHTauii 6iononimepHOro HETKAHHOrO MiKPOBOJIOK-
HUCTOro MaTPUKCY.

O6’eKkT i meTtogm pocnigKeHHa. [na nposepeH-
HA JocnigKeHb 6yno BMKOpUCTAHO po3pobneHnin 3a
HaLIO METOAMKOK BONOKHUCTUI MATPUKC i3 rpaHyn
100% umncToro nonikanponakTtoHy. MaTpuKkc po3pobns-
n metogom Gpa3oBOro posgineHHs nonimepy. Jdiametp
BOJIOKOH cTaHOBMB Big 0,7 MKm a0 10 mkm.

BuLe BKa3aHi MaTpMKCK NigAaBainCcb ramma CTepu-
nisauii. fepmeTMYHO 3anakoBaHi B MOABINHY YNaKOBKY
aons crepunisauyii «Medicom» ctraHaapTusoBaHuin EN
868-5, ISO 11140-1, ISO 11607-1 BONIOKHA PiBHOMIPHO
BKNA4ANNCh Nif, eNEeKTPOHHWUIA NYYOK 3 eHeprieto yac-
TUHOK 4 mera enekTpoH BosbT (MeB) i NpoTAXKHICTIO
imnynbcie 4,5 mikpocekyHA, (MKc). [o3a onpomiHEHHA
06’eKTa 3rigHO Hopm cTaHoBuAa Ao 50 Klp. O6pobka
eNeKTPOHaMM 3 eHeprieto meHwe 10 MeB He BUKAKUKaE
AQEPHUX TPaHCcMyTaUill, TO6TO He NpU3BOAUTL OO BU-
HUKHEHHA PafioaKTUBHMX i30TONIB | He CTBOPIOBana 3a-
JINLIKOBOrO pagiauiiHoro ¢poHy 06’ekTy.

PucyHok 2 — KictkoBuii gedekr uepes 3 micaui nicns imnnanrauii
nonimepHoro maTpukcy. 3abapsneHHsa: 3a MacoHom. 36.: ok.10,
06.20. 1 — micuA po3TallyBaHHA BOJIOKOH NOJIIMEPHOro iMNIaHTaTa,
2 — miHepani3oBaHMiA KiCTKOBMIT maTpuUKc, 3 — octeoia, 4 —
LieHTpaNbHi KAHaIU OCTEOHIB.

Micns ctepunisauii 6iononimepHi MaTpuKeu xipypriy-
HUM LIAAXOM iMMNAAHTYBA/IUCh B AINAHKY AedeKTy KicT-
KOBOi TKaHWMHM nabopaTopHMxX TBapwWH. [ocnigxeHHs
npoBoannoch Ha 50 nabopaTopHUx TBapuHax (Kponi),
AKi 6ynn nogineHi Ha 2 rpynu. MepLwin rpyni NOpiBHAH-
HA: 25-O0M TBapMHam MPOBOAM/IOCL OMNepaTUBHE BTPY-
YaHHSA, fAKe BKAOYano popmyBaHHA gedeKTy B KiCTKOBIN
TKaHWHI. Opyrii rpyni: 25-om TBapuHam ¢dopmyBaBsca
nedeKT i3 HacTynHow iMniaHTauielo B Hboro Giononi-
MEPHOro MaTpuKcy. [na onepauii Ha KiCTKOBIM TKaHWHI
6yna BM6paHa AinAHKA NPOKCMMANbHUX BUPOCTKIB Be-
JIMKOTOMINIKOBMX KiCTOK. 3a6ip KiCTKOBOI TKaHWHM, AnA
NPOBeAEHHA 3arafibHOrMCTONOrNYHOTO  AOCNIOKEHHS,
nposogmnn Ha 1, 2, 3, 4 1a 5 micaui. Mpu 3abopi maTepi-
any AucKkom BignuatoBanu GparmeHT KiCTKuM, BigcTyna-
HouM Big, KpaiB AedekTy i3 06MaABOX CTOpiH No 3-4 mm.
Po3snun nposoamnu nonepevyHo 4O NOB340BXKHbLOI OCi
BE/IMKOTOMI/IKOBOI KiCTKW.

Bci maHinynauii 3 ekcnepMmeHTalbHUMK TBapUHa-
MW NPOBOAMUMN 3 JOTPMMAHHAM NpPaBuA BigNOBIAHO A0
«EBPOMENCbKOi KOHBEHL,i Npo 3axucT xpebeTHux TBa-
PWH, WO BMKOPUCTOBYKOTHCA A8 AOCAIAHUX Ta iHLIMX
HayKoBMX Linein» [12].

licTonoriyHi 3pi3un KicTKOBOT TKaHMHM 3abapBatoBaNm
reMaToOKCUAIHOM Ta e03MHOM i 33 MacoHoM.

Pesynbratv pgocnigKeHHA. AK nokasanu pesynbra-
TW TICTONOTIYHUX A0CNigKeHb y TepmiH 1 micaupb nicna
iMMIaHTaL,T NOIiMEePHOro MaTPUKCY B KiCTKOBY TKAHUHY
BE/IMKOTOMINIKOBOI KiCTKM KPOSi MOMIXK BONOKHaMM imn-
NlaHTa BifA3HAYAETbCA PO3POCTAHHA CNONYYHOI TKAHUHMN
3 MYXKMM pPO3TallyBaHHAM CMOJIYYHOTKAHUHHUX BOJIO-
KOH NepeBayKHO B LEeHTpasibHil Ta nepudepuyHmnx yac-
TUHax aedekty (puc. 1).

CnocTepiraeTbca TaKOX OcepesiKoBe HE3HAYHe CKyM-
YeHHA KNITWH, AKI NpeacTasneHi nimpoumtTamm, Makpo-
daramn, NOOAMHOKMMM €03MHOPINbHUMK NeKoumTa-
MW Ta NAA3MAaTUYHMUMM KNITUHaMK. Nonpu po3pocTaHHsA
CMOMYYHOT TKAHMHM BiAMIYANMUCb TaKOX MHOXMHHI oce-
pefKn ocTeoigy Y4epBOHOIO KOMbOPY, 3 MOOAMHOKMMMU
HEBE/IMKUMW KNITUHAMMK 3 OBa/IbHO-OKPYI/IMMU TOMO-
reHHUMmM agpamu. MpUCyTHICTb ocTeoiay CBigYUTL NPO
3aMycK npouecis miHepanisaLii Ta pereHepadii KicTkn B
30Hi AedeKTy, L0 TaKOXK A0BOAUTb MOrO TICHUI KOHTaKT
i3 BONOKHUCTUM HETKAHHUM NONIMEPHUM MATPUKCOM.
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3rifiHO pe3ynbTaTiB MOPPOMETPUYHOTO AO0C/IAKEH-
HAA, Ha 1 MKM? NAoLLi A0CNiAKYBAHOTO 3pa3ka TKaHUHMU,
33 YMOBW BUK/IOYEHHA 3 PO3PaxyHKY BOJIOKOH iMMnaaH-
TaTa, OCTeOiA, CTaHOBUTb B cepeaHbomy 18,96% (tabn.).
Tabnuua — Yactka octeoigy Ha 1 MKM? NAoLLi TKAHUHKU

[ocnigHa rpyna KoHTposbHa rpyna
1 mic 18,96% 13,24%
2 mic 34,38% 20,33%
3 mic 8,91% 13,51%
4 mic 3,30% 5,87%
5 mic 0,13% 0,94%

Yepes 2 micaui nicna imnnaHTawii HapocTae npouec
OCTeoiHTerpauii imnaaHTaTa Ta KiCTKOBOI TKaHWHWU, WO
BiZ13HAYAETbCA MNOCUIEHUM PO3POCTAHHAM KOJTareHOBMUX
BOJIOKOH Ta ocTeoigy BogHouyac. KonareHoBi BOJIOKHA
PO3TALLOBYOTLCA KOMMAKTHO Ta LUMPKYAAPHO BiZHOCHO
BO/NOKOH MOJIIMEPHOr0 MAaTPUKCY, LWiJIbHO NPUAATA0YN
00 Hux. Cepes, BOJIOKOH CMONYYHOI TKAHUHW MPOCTEXKY-
H0TbCA B HEBE/INKIN 36i/bLUEHIM KiNbKOCTI NpUTamaHHi i
makpodaru, nimboumTtn, Gpibpobnactn, BiACYTHI riraHT-
CbKi baratoagepHi KNITUHM CTOPOHHIX Tin.

Hamu BCTaHOBNEHO, WO YacTKa ocTeoigdy B A0-
CNigKyBaHIN TKaHMHI 3@ BUKIOYEHHAM BOJIOKOH MO-
nimepy, ctaHoBUTb 34,38%. [opiBHIOOYN pe3ynbTaTn
OOCNiAXEeHHA, BCTAHOB/EHO, L0 YAaCTKa OCTeOiAy B eKC-
nepuMeHTaNbHil rpyni 3HAaYHO NepeBULLYE KOHTPO/bHI
NoKasHWMKKM Ha 69,11% (y rpyni KOHTPO/IO YacTKa OCTeo-
iay ctaHoBUTb 20,33%). BogHouac, 2 micaAui nicns exkcne-
PUMEHTY Bif3HAYEHO CYTTEBO 3HAYMMY PI3HULIO LLOAO
nonepeaHbLOro eTany Ao0CNigXKeHHA. Tak, OTPUMaHI AaHi
Ha 81,33% nepeBuLLYOTb BiAMNOBIAHWI NOKA3HWUK BMICTY
ocTeoigy yepes 1 micaub nicaa ekcnepuMmeHTy, Bigobpa-
YKaloumn NoCUNEHNN penapaTUBHUIA OcTeOCUHTES (Taban.).

HanpwukiHui 3-4 micaus — B 30Hi KicTKoBOro gedeKry
Bifl3HAYAETbCA MiHEepani3oBaHa NAAaCTMHYACTa KiCTKOBA
TKaHWHA. J1aKyHapHi NOPOXHUHW B 30Hi BOJIOKOH He-
TKQHHOTO MOAIMEPHOro MaTPUKCY HenpaBUIbHOI OKpYr-
10-0BasibHOT pOpPMM, NOOAMHOKI, HEBENUKI B AiameTpi.
MiHepani3oBaHM KiCTKOBUIA MaTpPUKC Npu LibomMy bna-
KUTHOTO KONbOPY 3 YANC/IEHHUMM OCTEOLLUTAMM, KICTKOBI
NAaCTUHKU GOPMYIOTb HENPaBUAbHOI GOPMU OCTEOHHI
CTPYKTypu (puc. 2).

BiA3HaAYaEeTbCA HAABHICTb TAKOXK HEMiHEPaNi30BaHMX
KiCTKOBMX NJIACTUHOK, IXHA YacTKa cTaHOBUTb 8,91%, Wwo
[0CTOBIPHO 3HAYHO HUXKYE BiANOBIAHOIO MOKA3HMKA Ha-
NPUKIHLi ApYroro micaua eKcrnepumeHTy Ta Bigobpakae
npoL,ec akTMBHOI MiHepani3auii Ta KomnaKkTU3au,ii KicT-
KOBOI TKAHUHW. B rpyni KOHTPOIO YaCTKa HeMiHepani3o-
BaHOro ocTeoigy cTaHoBUTb 13,51%, KiCTKOBI NN1aCTUHKK
HepiBHOMIPHO BNOPAAKOBAHI, 4acTKOBO GOPMYOTb Tpa-
bekynsapHi cTpykTypu (Tabn.).

Ha 5 micAub eKcnepMmeHTy BigMiYa€eTbca NpUCyT-
HiCTb Yy 30HI AedeKTy NOBHOUiHHOI MiHepani3oBaHoi

KICTKOBOI TKaHWUHU 3 NiI3MCOM BOJIOKOH HETKaHHOrO Mo-
NiIMEPHOro MaTPUKCY Ta NPUCYTHICTIO MIKPOOCTEOIAHMX
ocepesKiB, YacTKa AKMX ctaHoBUTb 0,13%, Wo maiixke
B 25 pasiB HMXK4Ye nonepeaHboi AOCNIAHOT rpynn Ta Ha
86% MmeHLIe NoKasHWKa KOHTPO/IbHOI rpynu (4acTka oc-
Teoify rpynu KOHTpoAto cTaHoBUTb 0,94%).

OTXKe, AK MOKasanu pesynbraTv MpoBeAeHUX [0-
CNifyKeHb, aKTUBHE (GOPMYBAHHA CMOAYYHOTKAHUHHO-
ro MaTpUKCy B AiNAHLI AedeKTy KiCTKM BXe Ha pPaHHixX
TEePMiHax EeKCMnepuMeHTy 3aMmillanocb ocCTeoigom i3
noganbwunm popmysaHHAM cHOPMOBaHOI Ta OpraHiso-
BaHOI CTPYKTYPM KiCTKM. BiacOTKOBA 4YacTKa ocTeoigy B
eKcrnepuMMeHTaIbHIN rpyni B NOPIBHSAHHI 3 KOHTPOAbHU-
MW MOKa3HMKaMM CBIAYUTb NPO BUPAMKEHWUIA KapKaCHWU
edeKT iMNAaHTOBAaHOIrO MIKPOBOJIOKHUCTOTO nonimep-
HOTO MATPUKCY.

O6roBopeHHA pe3ynbTaTiB AoCNiAgKeHHA. Ha ocHo-
Bi NpoBeAeHUX FiCTONONYHUX A0CNiAXKEeHb BCTaHOBAe-
HO, WO ¢$OpMyBaHHA KiCTKOBOI TKaHMHW BigbyBanocb
Kpi3b YCIO TOBLUMHY BOJIOKHUCTOrO MONIMEPHOro ma-
TPUKCY B TPbOX B3aEMONEPNEHANKYNAPHUX HAMPAMKaX.
Oanunii GakT nigTBepa)yerbca GopmyBaHHAM BEAMKOI
YaCTKM OCTeOiZly BXe Ha paHHiX eTamax pereHepauii.
Le cBigunTb Npo BMpaxKeHy KapKacHy ¢YHKLil0 CUH-
T€30BaHOr0 Hamu MNONIMEPHOr0 MiKPOBOJIOKHUCTOTO
MaTpuKcy. Mpyna nonimepHUX BONOKOH CTBOPHOE CBOE-
pigHy NigNoKKy Ana NnobyaoBu Ha Hi TKAHUH. Y iHLWIKMX
BMMAZKax iMMNNAHTOBAHWIM MaTepian iHKANCyNHOETbCA
TOBCTOI CMOJIYYHOTKAHUHHOK Kancy/nol 3 03HaKaMu
XPOHIYHOro 3anasbHOro npotecy Ta 6e3 o3Hak npopoc-
TaHHA BCepeanHy, YOro TyT He crnocTepiranocb. OaHieto
3 0cobnmBocTe GopMyBaHHA KonareHOBMUX BOSIOKOH Ha
BOJIOKHUCTOMY MATPUKCY Lie IXHE LLUPKYNAPHE po3Tally-
BaHHA HaBKOJO Tpynu MoNiMepHUX BONOKOH, LIO CBiA-
YNUTb NPO iIXHIN WibHUI KOHTAKT i3 Noslimepom.

BucHOBKMU

1. BigcyTHiCTb 3HAYHOI KiNbKOCTi HeUTPOdiNbHUX
NerkouunTie, 36inblueHOl KinbKOCTi makpodaris i nim-
douuTiB CBIAYMTb NPO BIACYTHICTb AK rOCTPOI, TaK i Xpo-
HiYHOT peakTMBHOI 3ananbHOI iHGINbTPaLi, @ TaKOXK AK
roCTPOI, TaK i XPOHIYHOI peaKuii BIATOPrHEHHA iMNAaHTa
AK YyXKOPIAHOT cybCTaHLi B iIMNIaHTOBaHIN AinaHLi TBa-
pUHMN.

2. CTBOPEHMIA HAMM BOSIOKHUCTUIA MATPUKC, 3aBAAKM
CBOIl FirpoOCKONIYHOCTi Ta MOPMCTOCTI, CTBOPHOE CBOEPIA-
HWI MICTOK 417 NPOPOCTAaHHA TKaHWH Ta GopMyBaHHSA
KIiCTKM B TPbOXBUMiIPHOMY MPOCTOPI.

MepcnekTMBM NoAanblIMX [OCAigMKeHb. Bpaxosy-
04, WO CTBOPEHUN HAMM BOJIOKHUCTUIA MATPUKC, 3a-
BAAKM CBOI TirpoOCKONIYHOCTI Ta NMOPUCTOCTI, CTBOPHOE
CBOEPIAHWUIA MICTOK ANA NPOPOCTaHHA Ta PO3BUTKY Ka-
NiNAPHOI CITKW, NOCTAE NUTAHHA NOAANbLIOrO BUBYEHHA
MOPPOMETPUYHUX XaPAKTEPUCTUK KaniNAPHOI CiTKK.
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rCTONOMYHA OUIHKA OCTEOKOHAYKTUBHUX BJIACTUBOCTEA BOJIOKHUCTOrO HETKAHHOIO
NONIMEPHOIO MATPUKCY HA PI3HUX TEPMIHAX 3AMILLEHHA KICTKOBOIO AEPEKTY B EKCMEPUMEHTI

MNanTtyc A. B., Poxkko M. M., Barpiit M. M., KocTiok B. M., ipmowuykK I. P.

Pe3tome. Mpobaema, LLO CTOITb Nepes PEKOHCTPYKTUBHO Xipyprieto Ta TKAHUHHO iHXKEeHEepieo NONArae B TOMY,
Wo6 ONTMMI3yBaTU BUAINEHHA, POSMHOMEHHA | ANPepeHLLitOBaHHA KAITUH, CKOHCTPYIOBATU MaTpuKcKn abo cucte-
MW LOCTaBKM, CNPUAIOYN NIATPUMLI, KOOPAMHaLiT pereHepaLii TKAHMH Y TPboX BMMIipax. OgHMM i3 NnepcnekTUBHUX
HaMpPAMKIB € 3aCTOCYBaHHA MiKPOBOJIOKHUCTMX KapKaciB AK MiANOMKN ANA pereHepaLii KicTKoBOI TKaHUHK. MeTa
OOCNIAXEeHHA — eKCNePMMEHTANIbHO OLIHUTM XapaKTep pereHepau,ii KicTKOBOI TKAHUHM AedeKTy npu imnaaHTau,i
6iononimepHOro HETKAHHOTO MIKPOBOJIOKHUCTOTO MaTPUKCY.

JocniarkeHHs npoBogmnock Ha 50 nabopatopHuUx TBapmMHax (Kponi), aki 6ynu nogineHi Ha 2 rpynu. Mepwili rpyni
NOpiBHAHHA: 25-0M TBapMHAM MPOBOANIOCH ONEPATUBHE BTPYYaHHA, AKe BK/tOYAN0 GopMyBaHHA AedeKTy BKiCTKOBIN
TKaHWHI. [pyrii rpyni: 25-om TBapMHam ¢opmyBaBcs AedeKT i3 HaCTYMHO iMMNJIaHTaLi€lo B HbOro bionosimepHoro
MaTpuKcy. Ha ocHOBI npoBeaeHMX TiCTONOMYHMUX AOCNIAKEHb BCTAaHOBAEHO, WO GOpPMyBaHHA KiCTKOBOI TKAHUHU
Bif6YBaNOCh KPi3b YCHO TOBLLMHY BONOKHUCTOTO NOAIMEPHOIO MaTPUKCY B TPbOX B3aEMONePNeHANKYAAPHUX HAanpAM-
Kax. JaHunii dakT niaTeepaKyeTbca GopMyBaHHAM BE/IMKOI YaCTKM OCTeOiay BXKe Ha paHHiX eTanax pereHepadii. Lle
B CBOIO Yepry CBiAYMTb NPO BUParKeHY KapKacHy PYHKLLi0 CUHTE30BAHOFO HaMW MOAIMEPHOTO MiKPOBONIOKHUCTOMO
MaTpuKcy. TobTO rpyna nonimepHMX BOIOKOH CTBOPIOE CBOEPIAHY MiANOMKKY AN NoOyA0BM Ha Hill TKAHUH.

KntouoBsi cnoBa: 6iononimep, 6ioimnaaHTaT, KonareHoBi BO/IOKHa.

T'MCTONOTMYECKAA OLLEHKA OCTEOKOHAYKTUBHbIX CBOWCTB BO/NOKHUCTOrO HETKAHOIO MOJINMEP-
HOIo MATPUKCA HA PA3HbIX CPOKAX 3AMELLIEHUA KOCTHOIO AEPEKTA B SKCNEPUMEHTE

NanTtyc A. B., Poxkko H. M., barpuii H. H., KocTtiok B. H., ipmowuyk WU. P.

Pe3tome. Mpobnema, cToAWwan nepes TKAHEBOM UHKEHepUen 3aK4aeTca B TOM, YTobbl ONTUMMU3NMPOBATD Bbl-
AeneHve, pasmHoXKeHne U gubdepeHUMPOBKY KNETOK, CKOHCTPYMPOBATb MAaTPUKC WM CUCTEMbI AOCTAaBKM, CNo-
cobcTBYA NoAAEPKAHUIO, KOOPAMHALMU pereHepaLmm TKaHel B Tpex nsmepeHusax. O4HUM U3 BaXKHbIX KpUTEPUEB,
KOTOPbIN AONKEH YUMTbIBATLCA MPU KOHCTPYMPOBAHUM MATPUKCA — ero CnocobHOCTb 06Pa30BbIBATL ONTUMAJbHYIO
NMOANOMKY ANA MOACAAKM KNeToUHbIX cybcTpaTos. Lenb nccnenoBaHUsa — aKCNepUMEHTAZIbHO OLLEHUTb XapakTep
Pa3BUTUA MUKPOLIMPKYIATOPHOIO Pycana Ha BCEX CPOKaxX CyOKyTaHHOM MMNAAHTALMKM BUONOAMMEPHOrO BOMIOKHU-
CTOro MaTpuKca.

WccneposaHue npoBogmaoch Ha 50 1abopaTopHbIX XUBOTHBIX (KPOMKK), KOTOPbIE BbINN pasgeneHbl Ha 2 rpyn-
nbl. MepBoi rpynne cpaBHEHUA: 25-T1 }KUBOTHbIM NPOBOAUIOCH ONEePaTUBHOE BMELLATE/IbCTBO, KOTOPOE BK/IHOHANO0
dopmupoBaHua aedekTa B KOCTHOM TKaHM. BTopol rpynne: 25-Tn }KMBOTHbIM dopmupoBanca gedekT c nocneayto-
Wen MMmnaaHTaumen B Hero 6MONOAMMEPHOro MaTpMKca. Ha ocHoBe NPOBEAEHHbIX FTMCTONOMMYECKUX UCCNenoBa-
HWIM YCTaHOB/IEHO, YTO GOPMMPOBAHME KOCTHOM TKAHM MPOUCXOAMN0 Yepes BCHO TO/LMHY BOSIOKHUCTOTO NOAMMEp-
HOro MaTpPMKCa B TPeX B3aMMHO HanpasaeHusax. JaHHbIM GaKT noaTsepxaaetca dopmmpoBaHmem 60blLON A0NU
OCTEOM/A Y)Ke Ha PaHHUX 3Tanax pereHepaumu. ITO B CBOO ovepeb CBUAETENbCTBYET O BblPaXKeHHOM KapKacHOM
bYHKLMU CUHTE3UPOBAHHOIO HaMM NMOJIMMEPHOTO MUKPOBOIOKHUCTOrO MaTpUKca. To ecTb rpynna noAMMepHbIX BO-
JIOKOH co3AaeT cBoeobpasHyo NOANONKKY A8 MOCTPOEHUA Ha HEelN TKaHew.

KntoueBble cnoBa: 6uononnmep, 6GUOMMNNAHTAT, KO1AareHOBble BO/IOKHA.

HISTOLOGICAL EVALUATION OF OSTEOCONDUCTIVE PROPERTIES OF FIBROUS NONWOVEN POLYMER MATRIX
AT DIFFERENT TERMS OF BONE DEFECT REPLACEMENT IN THE EXPERIMENT

Pantus A. V., Rozhko M. M., Bagrii M. M., Kostyuk V. M., Yarmoshuk I. R.

Abstract. Surgical interventions for various pathologies such as cysts of the jaws, chronic osteomyelitis and peri-
odontitis often involve the use of osteoplastic materials to restore bone tissue. Their role is performed by a granular
framework based on tricalcium phosphate and hydroxyapatite, but still the inability to restore a full-fledged bone
structure remains a significant problem. In this regard, a new direction in reconstructive surgery has been formed
— tissue engineering, the purpose of which is to restore biological functions, ie tissue regeneration, and not just its
replacement with synthetic material. This approach allows you to purposefully manage the structural and functional
state of cells involved in regenerative processes.

The problem facing tissue engineering is to optimize the selection, reproduction and differentiation of cells, to
construct matrices or delivery systems, contributing to the maintenance, coordination of tissue regeneration in
three dimensions. Today in granular dental practice the role of matrices is performed by granular skeletons based
on tricalcium phosphate and hydroxyapatite, but still the inability to restore a full-fledged bone structure remains

244 ISSN 2077-4214. BicHuk npo6nem 6ionorii i meguuuuu — 2020 — Bun. 3 (157)



MOoP®ONI0r1A

a significant problem. One of the important criteria that must be taken into account when constructing a matrix is
its ability to form an optimal substrate for substrate substrate. The purpose of the study is to experimentally assess
the nature of the development of the microvasculature in all periods of subcutaneous implantation of a biopolymer
fibrous matrix.

The study was conducted on 50 laboratory animals (rabbits), which were divided into 2 groups. The first compari-
son group: 25 animals underwent surgery, which included the formation of a defect in the bone tissue. The second
group: 25 animals developed a defect with subsequent implantation of a biopolymer matrix.

Based on the histological studies, it was found that the formation of bone tissue occurred through the entire
thickness of the fibrous polymer matrix in three mutually perpendicular directions. This fact is confirmed by the
formation of a large proportion of osteoid in the early stages of regeneration. This in turn indicates a pronounced
frame function of the polymeric microfiber matrix synthesized by us. That is, a group of polymer fibers creates a kind

of substrate for the construction of tissues on it.
Key words: biopolymer, bioimplant, collagen fibers.
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yl'IbTPACTPyKTVPHVIl‘;!.AHAﬂB PEI'EH'!EPALI,I'I' CKEJIETHUX M’A3IB LLIYPIB
3A YMOB XPOHIYHOI TMEPIMIKEMII TA 3BACTOCYBAHHA 3BATAYEHOI
TPOMBOUUTAMMU NNASMU

CymMmcbKuUi pepKaBHui yHiBepcuteT (m. Cymu)

38’A30K ny6niKauii 3 nAaHOBMMM HayKOBO-A0-
cnigHumu pobotamu. BukoHaHa poboTa € YaCTMHOW
HAyKOBO-A0C/IAHOI TeMUn 3 aeprKbtoaKeTHUM diHaH-
cyBaHHAM «MoneKkynsipHoO-reHeTUYHi Ta MopdonorivHi
0C06MBOCTI pereHepaLiii TKAHWUH HUXKHBOT KiHLiBKM 33
YMOB XpPOHiYHOI rinepraikemii» (No gep»kaBHOi peecTpa-
Lii 0117U003926).

Bctyn. TpaBMaTMYHi YLWKOAKEHHA CKENETHUX M’ A3iB
cknagatotb 6am3bko 30 % Big ycix npodecinHux 3a-
XBOPIOBaHb B iHAYCTPia/ibHO PO3BUMHEHUX KpaiHax [1].
Pasom i3 UMM NOLWKOAKEHHA M’'A3iB TAaKOXK CTAHOBAATL
OAHY i3 OCHOBHWX MPWUYUH MPUMNUHEHHA AIANLHOCTI Y
cnopTcmeHis [2].

OOHUM i3 NepcneKkTUBHUX TepaneBTUUYHUX 3acobis,
3[4aTHMX MOKPALLyBaTM pereHepawuitlo PisHUX TKaHUH
i opraHiB, 30Kkpema i nocMmyroBaHux m’sasis, € 36arave-
Ha TpomboumTamm nnasma (Platelet-rich plasma, PRP).
Wright-Carpenter et al. [3] nokasaHo, L0 BBeAeHHS ay-
TOJIONYHOI CMPOBATKM NMPUCKOPIOE aKTUBALLitO miocaTe-
nitouutis (MC) Ta npu3BoANTb A0 36iNblUEHHA PO3Mipy
pereHepytoumx BoIOKOH. Gigante et al. [4] BcTaHoBMAY,
wo BBeaeHHA PRP nokpallye pereHepaLito NocMyrosa-
HUX M'A3iB Ta CNpuUsA€Ee HeoBacKyasapu3auii. Takox Bigo-
MO, LLLO BBeAEHHA Yy Micue TpaBmaTuyHoro gedeKkry PRP
3MEHLYE TEPMiH pereHepaLii, MOKPALLY€E FiCTONOrIYHI
NOKa3HMKKU Ta PYHKLiOHANbHE BiHOBNEHHA CKeNeTHUX
m’a3iB y wypis [5-7]. Kpim yboro Hamid et al. [8] npoge-
MOHCTpPYBanu, Lo iH'ekuia PRP 34aTHa npuwBmAwyBsaTm
BiZHOBNEHHA TPAaBMOBaHMUX CKeNIeTHMUX M'A3iB y CNOpPTC-
meHiB, a Nitecka-Buchta et al. [9] BcTaHOBMAN, WO BBE-
OeHHA PRP y »KyBasfibHUI M'A3 3MeHLYE 6inb y XBOPUX
i3 YparKeHHAM CKPOHeBO-LLenenHoi ainaHku. Cnig sig-
MIiTUTW, WO HM3KA CUCTEMATUYHUX OMNALIB HE 3MOrMIU
3pO6UTU KiHLLEBOTO BMCHOBKY CTOCOBHO edeKTUBHOCTI
Ta 6e3neyHocTi 3actocyBaHHA PRP nig yac nikyBaHHA
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CTpaXAaloTb Big, HAAMIPHOI KiNIbKOCTI FNHOKO3M KPOBI,
NPOAOBIKYE 3pOCTaTV 3 KOXHMM pokom [12]. Bigmomo,
wo XI' nos’A3aHa i3 pO3BUTKOM BTOPUHHUX YCKNAAHEHb
Y CKeneTHuUx m’s3ax i NpM3BOAUTb 40 NOPYLIEHHA NPO-
uecy ix BigHoBneHHA. XI' nocnabntoe ekcrnpecito TpaH-
cKpunuiiHmx pakTtopis (MyoD i mioreHiHa) [13], a TakoxK
NPU3BOAMUTbL A0 3MeHLWeEHHA KinbkocTi MC y ckeneTHux
m’s3ax wypis i ntogen [14,15]. Wono pereHepadii, To
Jeong et al. nokasanu, wo MC, oTpumaHi Big, Wwypis 3i
CTPENTO30TOUMH-IHAYKOBAHMUM LlYKPOBUM AiabeTom, He
3[aTHi A0 yTBOpEeHHs mioTy6 [16].

Y Hawomy nonepeaHboOMy AOCnigKeHHi bys npo-
BeAEHWUI TiCcToNorYHUA, Ta MOPOOMETPUYHUA aHa-
ni3 snamney XI Ha npouec BiAHOBAEHHA MOCMYrOBaHMX
m’s3iB wypis [17]. Kpim Toro, Hamu TakoX Ha MiKpPOCKO-
niyHoMy PiBHi By BUBYEHI CTPYKTYPHi edeKTn 3acTo-
cyBaHHA PRP nig yac nocTTpaBMaTUYHOrO BifHOBNEHHA
cKeneTHUX Mm’asis wypis i3 XI. Mpu UuboMy, Ha CbOroaHi
y CBIiTOBIl niTepatypi BiAcyTHI poboTuH, B AKMX ByB 6M
npeacTaBfeHNn onuc npouecy pereHepauii nocmyro-
BaHOI MyCKyNnaTypu B HaBEAEHMX BULLE YMOBAX Ha y/b-
TpamiKpoCKoNiYHOMY piBHi. Lle i cTano meToto Haworo
NOTOYHOIO AOCAIAMXKEHHSA.

MeTa pgocnigKeHHA — BCTAHOBNEHHA YNbTPACTPYK-
TYPHUX XapaKTepPUCTMK NOCTTPABMATUYHOI pereHepaii
CcKeneTHUX m’a3iB Wwypis i3 XI 3a ymoB 3acTtocyBaHHs PRP.

O6’ekT i meToau pocnigKeHHA. B ekcnepumeHTi
6yno BuKkopuctaHo 130 nabopaTopHux 6inux LLypis-
camuis 3pisioro BiKy (7-9 micauis), AKMX NominMAM Ha
yoTupu rpynu: | — KoHTponbHa rpyna (40 wypis); Il —
TBapWHU 3i 3mogenbosaHoto X[ (40 wypis); 1l — wypwn
3 ekcnepumeHTanbHoto XI Ta BBEAEHHAM Y [iNAHKY MO-
WKoAKeHHs m’a3a PRP (40 wypis); IV — rpyna KoHTpoAto
rinepraikemii (10 wypis).

TBapuHM [OrNAfannCA BiANOBIAHO A0 3arajbHo-

M’30BUX TpaBm y ntogeit [10,11]. NPUAHATUX pPEeKOMeHAaLih, BMMOr Ta MOJIOXKEHb

XpoHiyHa rinepraikemin (XI) € ogHUM i3 Halnown-  WoOAO0 Aornagy 3a NabopaToOpHMMM  TBapMHaAMMU
peHiwnx posnagis metaboniamy, a KinbkicTb ocib, wo  («MpaBuaa npoBedeHHA pPOBIT 3  BUKOPUCTAHHAM
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