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KAlo4oBi cAaoBa: PE3IOME

pereHepauis KiCTKOBOi TKaHMHW, CTOBOy-  AKTyanbHICTb. YCNiX BiAHOBHOMO XipypriyHOro mikyBaHHS 3ananbHUX MpoueciB
POBi KMITUHM 3 XWPOBOI TKAHWHW, eKCrle-  Ta TpaBMaTUYHWX YLIKOMKEHb 6arato B 4YOMy BM3HA4aeTbCs Npouecamu penapa-

pPVYMEHTarbHi TBapuHW. TUBHOI pereHepauii KiCTKOBOi TKaHWHW. OgHUM i3 MepCnekTUBHMUX HaNpPsIMKIB KOPeKLii
npolecy pereHepaldlii KICTKOBOI TKAHUHU € TPaHCMnaHTaLis ayTonoriyHux cToBOypoBux
AAS KOPECMOHAEHLT: KNiTWH, OTPMMaHUX i3 XXMUPOBOI TKAHNHW.

MeTa po60Tn — BMBYEHHA MOPMOMOriYHMX 3MiH KICTKOBOi TKAHUHW LLENenu Kpomnuka
3 BMKOPWUCTAHHAM ayTONOMYHUX CTOBOYPOBMX KMITUH, OTPUMAaHMX 3 XMPOBOI TKaHWHW
Kyueensik BaneHmuHa ®edopieHa Ha KonanaHoBiii nigknaaui.
XapKiBCbkiit HaLjoHanbHWUA yHIBEPCUTET  Marepianu Ta MeToau. B ekcniepumenTi 6yrnu 3apisiHi 16 kponukis (12 TBApUH — OCHOB-
imeHi B.H. KapasiHa MinicTepcTBa OCBITM  na rpyna, 4 — koHTponb). OcHOBHa rpyna Gyna mofineHa Ha 3 niarpynn. AyTomnorivHi

i Hayku YkpaiHu, kadpeapa cTomaronorii; CTOBOYPOBI KMITMHU OTPUMYBanM 3 MiALLKIPHOIO XUpY, BUAINEHOro 3 NaXBUHHOI AiNAHKN
maipan CsoGoaun, Byn. 4, M. XapkiB,  ekcriepyMeHTanbHUX TBapUH. AyTOMOFiYHI CTOBGYPOBI KMITUHW KMPOBOI TKaHUHM
Ykpaina, 61022; BBOAWMN B 30HY Aipyactoro AedekTy HWKHLOI Lieneny Kponukis. TBapuvH BUBOAWU
e-mail: vvalkuts@gmail.com 3 eKcriepUMeHTy Ha 42 Ta 90 1o6y.

Pesynbrat Ta ix obroBopeHHs. Ha rictotonorpamax Bu3Hayanacsi 30HanbHICTb
© Kyueensik B.®., Jlioyerko O.B., 2024. CTPYKTYpU pereHeparty 3 MOAINOM Ha noBepxHeBy Ta rmuboky 3oHu. Ha 42 poby
y CTPYKTypi pereHepaty 1% 3anmanu 3anuwku rematomu, 55% — KNiTUHHO-BOMOK-
HMCTa TkaHuHa, 12% — ocrteoigHi Ta 32% HOBOYTBOpEHi KOCHi Tpabekynu.
Takum YMHOM, y CTPYKTYpi pereHepaTy nepeBaxana KNiTMHHO-BOMOKHWCTa TKaHWHa,
nobpe BackynspusoBaHa, mamke 6e3 nevikouuTapHoOi iHMINbLTpaLii, a 30HM ocTeo-
reHedy 3ammanu rrmboki Bigainu pgedekty. Ha 90 pgoby Ha rictotonorpamax,
3rigHO 3 MOPMOMETPUYHUMMU AaHWMM, KIITUHHO-BOMOKHUCTA TKaHWHa CTaHoBUNa
B CTPYKTYypi pereHepaty Bcboro 8%, a mepexa OCTeOigHMX i HOBOCTBOPEHUX KiCT-
KoBux Tpabekyn 92%, npnyomy 9% 3 HUX Manu BENUKONETNIMCTUI xapakTtep. Y nepu-
depnyHUX AQinsHKax Mepexi KiCTKoBuX Tpabekyn BuABNANocs ¢opMyBaHHS HOBO-
YTBOPEHb KOPTMKambHOrO Luapy, wo 3anmas 7%.
BucHoBku. BukopuctaHHs MopdonoriyHnx Ta MOpPgOMETPUYHMX METOAIB Aocnia-
XEeHHA [Jdano MOXNUBICTb BM3HAYWNTK, LIO BBEAEHHS ayTONOriYHUX CTOBOYpPOBUX
KINiTWH i3 )XKMPOBOT TKAHWHW 3 KONanaHoM CTUMYITOE npoLecy hopMyBaHHSA OCTEOTEeHHOT
TKaHVHM Ta ii nepebynoBy y AvdepeHLinoBaHi KiCTKOBI CTPYKTYpH.
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ABSTRACT

Background. The success of reconstructive surgical treatment of inflammatory
processes and traumatic injuries is largely determined by the processes of reparative
bone regeneration. One of the promising areas of correction of bone regeneration
is the transplantation of autologous stem cells derived from adipose tissue.

Purpose — was to investigate the morphological changes in rabbit jaw bone tissue
using autologous stem cells derived from adipose tissue on a collagenous substrate.
Materials and Methods. In the treatment of perforated bone defects in an experiment
in 16 rabbits (12 animals — main group, 4 — control). The main group was divided
into 3 subgroups. Autologous stem cells were obtained from subcutaneous fat
isolated from the inguinal region of experimental animals. Autologous adipose tissue
stem cells were injected into the area of the hole defect of the lower jaw of rabbits.
The animals were withdrawn from the experiment on days 42 and 90.

Results. The histotopograms determined the zonation of the regenerated structure
with a division into superficial and deep zones. On the 42nd day, 1% of the regenerate
structure was occupied by hematoma remnants, 55% by cellular-fibrous tissue,
12% by osteoid tissue, and 32% by newly formed bony trabeculae. Thus, the structure
of the regenerate was dominated by cell-fibrous tissue, well vascularized, with almost
no leukocyte infiltration, and osteogenesis zones occupied the deep parts of the
defect. On the 90th day, on the histotopograms, according to morphometric data,
the cell-fibrous tissue made up only 8% of the structure of the regenerate, and the
network of osteoid and newly formed bone trabeculae accounted for 92%, and
9% of them had a large loop character. In the peripheral areas of the network
of bone trabeculae, the formation of neoplasms of the cortical layer was detected,
occupying 7%.

Conclusions — the use of morphological and morphometric methods of research
made it possible to determine that the introduction of autologous stem cells from
adipose tissue with collagen stimulates the processes of osteogenic tissue formation
and its restructuring into differentiated bone structures.

Kutsevlyak VF, Lyubchenko OV. Peculiarities of reparative osteogenesis of mandibular perforation defects
using adipose tissue stem cells on collagenous scaffold in experimental animals. Kharkiv Dental Journal.
2024;1(1(1)):13-19. DOI: https://doi.org/10.26565/3083-5607-2024-1-02

BCTYN

INTRODUCTION

Mpobnema pereHepalii KICTKOBOI TKaHWHW € OAHIELD
3 HadaBHiWKX y meauko-bionorivHin Hayui. B ocTtaHHi
OecaTuniTTa y 3B’3Ky 3 MOTipLUEHHSIM EKOrOoriYyHoi 006-
CTaHOBKW, BMIIMBOM MOTY>XHUX CTPECOBMX (DaKTopiB
Ha opraHi3aMm, BiO3HAYeHO 3HWKEHHSI pereHepaTopHMUX
MOXINMUBOCTEN KIiCTKOBOI TKaHWHKU, a OTXe, iHTEHCUBHOCTI
pereHepaTopHMX NPOLIECIB.

OcTaHHiM YacoMm Bce Ginblle 3Ha4YeHHs B cTomaTo-
NOriYHIN NpakTuUi i YepenHo-LenenHo-NUuUeBin Xipypril
HabyBaloTb Pi3HOMaHITHI MeToAu KMiHIYHOT Ta TKaHUHHOI
Tepanii. BuKopucTaHHA KMITUHHUX GioTexHonorin Bia-
KpMBae 3Ha4Hi MOXNMBOCTI, 0cobnMBO B nporpami
nikyBaHHSA XBOPUX CTOMAaTOMOrYHOro Npoqinto, cnpsmo-
BaHin Ha BiAHOBMNEHHA JdediunTy KiCTKOBOI TKaHWHW,
AKUA BUHUKAE BHACHIOK:

— onepauin geHTanbHUX iMNNaHTauin;

— pereHepaTMBHUX OMNEPaTUBHWUX BTPYYaHb MpW TsXK-
KMX CTafisix NapodoHTUTY;

— onepavuin, HanpaBneHMUX Ha MOMIMNLWEHHS eCTETUKN
anbBeonspHoro rpebHs;

The problem of bone tissue regeneration is one of
the oldest in biomedical science. In recent decades, due
to the deterioration of the ecological situation, the impact
of powerful stress factors on the body, a decrease in
the regenerative capacity of bone tissue, and hence the
intensity of regenerative processes, has been noted.

In recent years, various methods of clinical and
tissue therapy have become increasingly important
in dental practice and craniofacial surgery. The use of
cellular biotechnology opens up significant opportuni-
ties, especially in the treatment program for dental pati-
ents aimed at restoring bone deficiency resulting from:

— dental implant operations;

— regenerative surgical interventions in severe stages
of periodontitis;

— operations aimed at improving the aesthetics of the
alveolar ridge;

— organ-preserving surgeries in case of cystic, cysto-
granulomatous formations that cannot be eliminated
by conservative methods;
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— opraHo3bepiranbHuX onepawin Npu KiICTO3HUX, KicTo-
rpaHyrioMaTo3HMX YTBOPEHHSIX, sIKi He MOXyTb OyTu
nikBiAOBaHi KOHCEPBaATUBHUMWN METOAAMU;

— onepadin, HanpaBneHnx Ha NpodinakTUKy NOoCTek-
TpakUiHoi aTpodii anbBeonsipHOro rpebHs;

— onepavuin pesekLii AinsaHOK Tina wenenu 3 npuBoay
NyXIWH Pi3HOrO reHesy.

OpHWM i3 HanpsiIMKIB cyvacHoi GiomeauyHoi Hayku,
sika aKTMBHO PO3BMBAKOTbCSl, € CTBOPEHHS TKAHUHHO-
iHXEHEPHUX KOHCTPYKLiA, L0 [03BOMSOTL 33 paxyHOK
o6’eqHaHHA MaTPUKCIB-HOCIIB i KNITUH CTBOPUTM MOBHO-
LiHHWI | BiocyMicHUIA ekBiBANeHT KiCTKOBOT TKaHWHK [1-3].
Mepenik MaTepianiB, [OCTYNHWX AN BUKOPUCTaHHA
K HociiB, Oobpe BigomMuii i BKMoYae PpisHi anoreHHi
Ta KCEHOreHHi KiCTKOBI MaTtpukcu, docdatn Kanbuito,
rigpokcuanaTuT, KonareH Ta iHWwe, a TakoX iX kombiHa-
Ui, a KNITMHHWA KOMMOHEHT Ta TEXHONorisa Moro mno-
€[HaHHS 3 HOCIEM 3anuLIaloTbCA NPEegMETOM aKTUB-
HOro 06roBOPEHHSI.

[o TenepiwHbOro Yacy Ans Big4HOBMOBAMNbLHOIO iKy-
BaHHA B MNOAIOHUX CUTyaLisiX BMKOPUCTOBYETLCSI ayTo-
noriyHa KicTKOBa TKaHWHa i anonnacTudHi maTtepianu.
HesBaxatoun Ha 3py4HiCTb, NepeBary i NOWNPEHICTb LMX
3acobiB, BOHU He € yHiBepcanbHUMKU, 60 MaloTb CyTTEBI
obMexeHHs1, Taki sk remoparii, NOLIKOAXEHHS HepBiB,
GoNbOBUIN CUMHAOPOM, iHEKLiT, obMexeHa KinbkicTb Ao-
HOpCbKOro marepiany Ta iHwe. AnsTepHaTUBHUM MigXxo-
OOM Ansa Kopekuii npoueciB pereHepadii i peKoHCTPYKUii
YepernHo-LLenenHo-NMULOBNX AedekTiB Moxe OyTu 3a-
cTocyBaHHs 6ionoriyHO aKkTMBHUX peYoBUH embpiodeTo-
nnaleHTapHOro KOMMMEKCY, a TaKoX TpaHChnaHTauis
CTOBOYpOBMX KNITMH — eMOpioHanbHuX, eTanbHux,
HeoHaTanbHuX (CTOBOYPOBI KNiTMHU MYNOBUHHOI KPOBI)
abo ayTonoriyHMx MeseHxiMmanbHUX CTOBOYPOBUX KMiTWH
naujieHTa. 3acTocyBaHHS OCTaHHLOIO 3 HaBeAEHMX TUNIB
KNiTUH — ayTomnoriYHMX Me3eHxXimarnbHUX CToBOYpPOBUX
KNiTUH — Mae 6e33anepeyHi nepeBaru, OCKINbkM B TaKOMy
BUMNAZKy € BUKMOYEHMMU NMUTaHHS iMyHororiyHoro, Gio-
€TUYHOro Ta PUOUYHOIO MMaHiB, a TaKkoX Mikpobio-
noriyHoi 6e3nekun peumnieHTa.

MeseHximanbHi ctpomaneHi knituHn (MCK) — ue tun
KNiTUH, SIKi MalTb MNEeBHWUMA IMYHOMEHOTUN, 3AaTHICTb
[0 camonigTpUMaHHSA Ta MyNbTUNOTEHTHICTb (MoTeHLuian
00 AndepeHLitoBaHHA B KNITUHM KiCTKOBOI TKaHWHW,
XpsLla, XMPOBOiI TKaAHWHM Ta iHWe B 3arexHoCTi Big
dakTopiB MikpooTodeHHs ). MCK moxyTb cnyrysatu Gara-
TUM [DPKEPEnoMm KIiTUH — MnonepedHuKiB OCTeoreHesy,
NoTpiGHUX Ans BigHOBNEHHS1 abo pereHepaLii KiCTKOBUX
nedekTiB, a Takox Ans 3abe3nevyeHHs romeocTasy
KicTkoBOI TKaHMHWU. OTpUMaHHA TakMX NONepenHuKiB
mMoxnuee 3 aytonoriyHux MCK nauieHTa, siki BunyyaroTb
i3 CMOHriO3HOI KICTKOBOI TKaHWHW, XMPOBOI YM iHLIMX
TKAHWH ME3eHXiManbHOrO MOXOMKEHHS!, KYNbTUBYIOTb
i CnpsIMOBYIOTb [0 OCTEOreHHOro AudepeHuitoBaHHS,
nicns Yoro MoXrnvBa TpaHcnnaHTauist nauieHTy, abo 6es-
nocepeaHbOo MiCns KynbTUBYBaHHS 3MilLYHOTb 3 HOCISIMU
i BBOASATb XBOPUM 3 AedreKTaMm KiICTKOBOI TKaHUHM.

CyTTEBOIO YMOBOIO YCMILLHOrO (OYHKUitOBaHHSA Chpsi-
MOBaHMX Yy OCTeoreHHe AudepeHUitoBaHHA TpaHc-
nnaHtoBaHux MCK i, BignoBigHo, KniHiYHOro ycnixy Big
X BMKOpUCTaHHS, € BUOIp agekBaTHOrO HOCI ANs Kyrnb-
Typu KkniTMH. Bigomo, wWwo pAgna peanisaudii  cBoro
ocTeoreHHoro noteHuiany MCK notpebytoth apresii
00 TPVBUMIPHOrO HOCIiSl, SSKUM MOBUHEH MICTUTU MiHe-
panbHi KOMMOHEHTM i MaTK MPONIOHIOBaHMI TepMiH Gio-
nerpagaduii. [4] Mu BBaxxanu 3a HeobxigHe 40 KniHiYHOro

— surgeries aimed at prevention of postectomy
atrophy of the alveolar ridge;

— resection of the jaw body for tumors of various
genesis.

One of the most actively developing areas of modern
biomedical science is the creation of tissue-engineered
structures that allow the combination of carrier matrices
and cells to create a full-fledged and biocompatible
equivalent of space tissue [1-3]. At the same time,
while the list of materials available for use as carriers
is well known and includes various apogenic and xeno-
genic bone matrices, calcium phosphates, hydro-
xyapatite, collagen, etc., as well as their combinations,
the cellular component and the technology of its
combination with the carrier remain the subject of
active discussion.

To date, autologous bone tissue and alloplastic
materials have been used for reconstructive treatment
in such situations. Despite the convenience, advan-
tages, and prevalence of these means, they are not
universal, as they have significant limitations: hemorr-
hages, nerve damage, pain, infections, limited amount
of donor material, etc.

An alternative approach to correct the processes
of regeneration and reconstruction of craniofacial defects
may be the use of biologically active substances of
the embryofetoplacental complex, as well as transplan-
tation of stem cells — embryonic, fetal, neonatal
(umbilical cord blood stem cells) or autologous mesen-
chymal stem cells of the patient. The use of the last
of these cell types — autologous mesenchymal stem
cells — has undeniable advantages, as in this case,
issues of immunological, bioethical and legal issues,
as well as the microbiological safety of the recipient
are excluded.

Mesenchymal stromal cells (MSCs) are a type of cell
that has a specific immunophenotype, the ability to self-
maintain and multipotency (the potential to differentiate
into bone, cartilage, adipose tissue, etc. cells depending
on microenvironmental factors). MSCs can serve as
a rich source of osteogenesis precursor cells, which
are necessary for the repair or regeneration of bone
defects, as well as for ensuring bone tissue homeosta-
sis.Such precursors can be obtained from the patient’s
autologous MSCs, which are extracted from spongiosis
bone tissue, adipose tissue or other tissues of mesen-
chymal origin, cultured and directed to osteogenic
differentiation, after which transplantation is possible,
or immediately after cultivation, mixed with carriers
and injected into patients with bone defects.

An essential condition for the successful functioning
of transplanted MSCs directed to osteogenic differen-
tiation and, accordingly, for the clinical success of
their use is the choice of an adequate carrier for cell
culture. It is known that in order to realize their osteo-
genic potential, MSCs require adhesion to a three-
dimensional carrier that should contain mineral compo-
nents [4] and have a prolonged biodegradation
period. Before clinical use, we considered it necessary
to screen a certain range of dental products that
are approved for use in clinical practice as bone re-
placement materials for their in vitro biocompatibility
with MSCs [5-7].

Being multipotent, stem cells constitute a signifi-
cant regenerative reserve in the body and help to replace
defects that arise due to various circumstances.
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3aCTOCYBaHHS MPOBECTU CKPUHIHT MEBHOrO cnekTpa
CTOMATOrOrYHMX npenapartiB, Ski MawTb [03BiN Ans
BUKOPWUCTAHHA Y KIMiHIYHIN NpakTuui B SKOCTi KiCTKOBO-
3aMmicHUX MatepianiB wogo ix 6iocymicHocTi in vitro
3 MCK [5-7].

C1oBOYpOBi KMITUHW € MYNETUNOTEHTHUMU | CTaHOB-
NsATb CYTTEBUWN BiQHOBMIOBaNbHWUIA pe3epB B OpraHi3mi
Ta CnNpusitoTb 3aMilleHH0 AedekTiB, WO BUHUKAKTb
yepes Ti Uu iHWi o6CcTaBUHN.

HanbinbL aouinsHMM, 3 XipypriyHoro nornsay, € oTpu-
MaHHS1 MoMNepeHUKIB ocTeobrnacTiB 3 KiCTKOBOrO MO3KY
Ta XXMPOBOI TKAHMHW. B ekcnepnMeHTax Ha MuLlax Ta Luy-
pax BUKOPUCTOBYIOTb XXUPOBY TKAHWHY NaxBUHHOI OiNSIHKA.

HarBignoBsiganbHiwyM eTtanom BUKOPUCTaHHA Kyrlb-
TMBOBAHWX ayTOreHHUX KNiTUH € TpaHcnnaHTauis B 30-
Hy YLIKOZXKEHHs. Ycnix yciei nonepeaHboi pobotn Ta
edekT niKkyBaHHS 3anexaTb Bi4 TOro, fsika 4acTuHa
KNiTUH NOTpanuTb y 30HY AedekTy, Yu aaresyrTbcs
KYyNbTUBOBAHI KMiTUHW [0 TKaHWH, 4n 36epexyTb akTuB-
HWUI dPyHKUIOHamNbHWI CTaH [2].

3ananbHi  3axBOPIOBaHHSA MapodoOHTY 3ariMaloTb
Benvke Micue y nartonorii 3ybollenenHoi cuctemu.
3a gaHuMMu pisHuX ctatuctudHmx gxepen go 80% po-
POCIOro HaceneHHs CTPaXxaatoTb HA XBOPOOM NapofoHTY
Pi3HNX CTYNEHIB TAXKKOCTI.

CyvyacHa cTtomaronoriyHa Hayka nepegbavae Komn-
NeKCHUN nigxig Ao NiKyBaHHS, Y SKOMY HaBaXnuBilly
ponb BifirpatTb XipypriyHi MeToau.

OpHak BiACOTOK HeBAay Npu BUKOPWUCTaHHI Tpaau-
LiHMX MeToAIB NiKyBaHHS NOTpebye NnoLuyKy Ta po3pooku
HOBUX, GinblL €PEKTUBHUX METOAMK.

BukopuctaHHa MeTody cnpsiMOBaHOi pereHepadii
KICTKOBOI TKaHUHW anbBeOnspHOro BiApOCTka 3 AofaBaH-
HsIM @ayTOmNOriYHUX CTOBOYPOBMX KMiTUH Y MApOaOHTarbHil
Xipyprii npu nikyBaHHi reHepanizoBaHWX NapOA4OHTUTIB
Il Ta lll cTyneHs TSXKOCTI 4O3BONUTb HE TifbKK Kynipy-
BaTW 3ananbHUW Npouec Yy NapofdoHTi, a W aHaTOMiYHO
BIQHOBUTW CTPYKTYPHi KOMMOHEHTW NapoaoHTy [5, 7].

Yenix BiAHOBHOMO XipypridyHOro nikyBaHHS 3anarnbHuX
npoueciB Ta TpaBMaTUYHUX YLIKOMKEHb Barato B YoMy
BM3HA4YaETbCA MpouecamMn penapaTuBHOI pereHepadii
KICTKOBOI TKaHWHMW.

OnHuM i3 NepcnekTUBHUX HanNpsiMKIB KopekLii npouecy
pereHepallii KiCTKOBOI TKaHWHW € TpaHCNnaHTauis ayTono-
ri4YHMX CTOBOYPOBUX KIITUH, OTPUMAHUX 3 KUPOBOT TKAHUHM.

XKuposa TkaHuHa, NogibHO 4O KICTKOBOro MO3Ky, Mae
Me3ofepmaribHe MOXOOXKEHHsT | MicTUTb gobpe po3su-
HEHy CTpOMY.

EkcnepumeHTanbHi gaHi gatoTe nigctaBu nepenba-
yaTtu, Wo MeseHximanbHi CTOBOYPOBI KNITUHM KICTKOBOrO
MO3KY i XWPOBOI TKaHWHW MalOTb MOPIBHAMNBHUA MOTEH-
uian woao opMyBaHHS KIiCTKM in Vivo.

IHTepec GionoriB Ta nikapiB 40 CTpoOManbHMX KIiTUH,
OTPUMaHMX 3 KUPOBOi TKAHWHW, 3YMOBIEHMWI, B MepLuy
yepry, AOCTYMHICTIO MaTepiany Ans BUAINEHHSA KMiTWH,
OCKiNbkM oAHMM i3 crnocobiB iX OTpUMaHHS € Kocme-
TU4YHa ninocakuia.

[NopiBHAHO i3 CTpOManbHUMK KIITUHAMWU KICTKOBOIO
MO3KY CTPOMarbHi KMITUHW XMPOBOI TKAHWHWN MatoTb AesKi
nepesarM — BOHW Ginbll AOCTYNHi, BUAINAIOTLCS Y Binb-
Wi KINbKOCTI, iX 3aaTHICTb andepeHLitoBaTnca B 0CTE0-
reHHOMY HanpsIMKy MeHLLEe 3anexuTb Bif Biky JOHOpPA.

CToBOYpOBI KMITUHW XMPOBOI TKAHWHW Gynn BUSIBNEHI
B 2001 poui, i npoBeaeHi 3 TMX Nip 4OOATKOBI AOCNIAKEHHS
nokasanu, Wo Ui KniTMHM MOXyTb NEepeTBOPHOBATUCH
Ha iHLWI TMNW TKaHWH, 3 HUX MOXHAa BMPOLLYBATU KNiTUHU

From a surgical point of view, it is most appropriate
to obtain osteoblast precursors from bone marrow
and adipose tissue. In experiments on mice and rats,
adipose tissue of the inguinal region is used.

The most crucial stage in the use of cultured auto-
genous cells is transplantation into the area of injury.
The success of all the previous work and the effect
of treatment depend on what part of the cells gets into
the defect zone, whether the cultured cells adhere
to the tissues, and whether they maintain an active
functional state [2].

Inflammatory periodontal diseases play an important
role in the pathology of the dentition. According to various
statistical sources, up to 80% of the adult population
suffer from periodontal diseases of varying severity.

Modern dental science provides for an integrated
approach to treatment, in which surgical methods play
a crucial role.

However, the failure rate of traditional treatment
methods requires the search and development of new,
more effective methods.

The use of the method of targeted bone regenera-
tion of the alveolar ridge with the addition of autologous
stem cells in periodontal surgery in the treatment of
generalized periodontitis of Il and Il severity will not
only stop the inflammatory process in the periodontium,
but also anatomically restore the structural components
of the periodontium [5, 7].

The success of reconstructive surgical treatment
of inflammatory processes and traumatic injuries is
largely determined by the processes of reparative bone
regeneration.

One of the promising areas of correction of bone
regeneration is the transplantation of autologous stem
cells derived from adipose tissue.

Adipose tissue, like bone marrow, is of mesodermal
origin and contains a well-developed stroma.

Experimental data suggest that mesenchymal
stem cells from bone marrow and adipose tissue have
comparable potential for bone formation in vivo.

The interest of biologists and physicians in stromal
cells derived from adipose tissue is primarily due to the
availability of material for cell isolation, as one of the
ways to obtain them is cosmetic liposuction.

Compared to bone marrow stromal cells, adipose
tissue stromal cells have a number of advantages:
they are more readily available, isolated in larger quan-
tities, and their ability to differentiate in an osteogenic
direction is less dependent on the age of the donor.

Adipose tissue stem cells — discovered in 2001,
additional studies since then have shown that these
cells can be transformed into other types of tissues, they
can be used to grow cells of nerves, muscles, bones,
blood vessels, or at least cells with the properties
listed above [7].
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HepBIB, M’'A13iB, KICTOK, KDOBOHOCHUX CyAMH abo NpUHanMHi
KNITUHW, WO MatoTb BULLIE Nepenivyeri BnacTMBoCTi [7].
Meta po6OTM — BMBYEHHSI MOPAOMOriYHUX 3MiH
KICTKOBOI TKaHWHM LUeNenn Kpomnuka 3 BUKOPUCTAHHSAM
ayTONoriYHNX cToBOYPOBUX KNITUH, OTPUMAHUX 3 XKUPOBOT
TKAHWHW Ha KomanaHoBiM MignoXui npu  niKyBaHHi
AipyacTux KicTKoBUX AeekTiB B eKCNepUMEHTI.

MATEPIAAU TA METOAU AOCAIAXEHHA

BuBYeHHS npouecy 3aro€HHst KiCTKOBUX AedekTiB
po3mipom 3,0x3,0 MM NpoBoAMnM Ha 16 CTaTEBO3PINMX
Kponvkax nopogu LnHwnnna, Bikom Big poky Ao nisTopa,
SKAM OMepaTVBHMM  LUNAXOM CTBOplOBanu AipvacTi
aedekT po3Mipom 3x3 Mm.

[ns BuKoHaHHA poGoTu Bynu BUKOPWUCTaHI TBapuHU
6e3 30BHiLLUHIX 03HaK 3aXBOPIOBAHHSA, AKi MPOWLLNN KapaH-
TUHHUIA pexuM 3a YMOB BiBapit0. YCi TBapuHu nepeody-
Banu Ha OJHAKOBOMY Xap4yOBOMY paLioHi Ta mpoxoaunu
nepegonepauiiHy MiarotoBKky npotarom 12 roguvH Ao
onepadii. MNpn onepauisix Ha TBapMHax BUKOPUCTOBYBanu
BHYTPILUHBOBEHHWUI TiIONEHTaNOBUIN HAPKO3.

12 TBapuH CTAHOBMIN OCHOBHY rpyny, 4 — KOHTPOMb-
Hy. OcHoBHa rpyna Oyna nogineHa Ha Tpu nigrpynu
no 4 kponuku. AyTOMOriYHi CTBOMOBI KIMiTUHW OTPUMY-
Banu 3 MigWKIPHOTO >XUPY, BWAIMNEHOr0 3 MNaxBUHHOI
LiNAHKN eKCneprvMeHTanbHNX TBapuH.

AyTonoriyHi cTOBOYPOBi KNITUHM 3 XXMPOBOI TKaHWHU
Ha KoNnanaHoBiM MIANOXLi BBOAUNN B 30HY Aip4acToro
OedeKTY HDKHBOI Lernenmn Kpomnukis.

Micna BMBeOeHHS TBApWH 3 EKCMEPUMEHTY Ha 42 Ta
90 poby ekcnepuMeHTY BUAINANM hparMeHTy wenen i3
30HOK pereHeparty, ¢ikcyBanm B 10% HenTpansHOMy
dopmaniHi Ta yknaganu y napadiHoBi 6noku. ligro-
TOBKY TiCTOMOrYHMX npenapariB 3A4iMCHIOBanM 3a 3a-
ranbHOMPUNHSTOK METOAMKON, a MNoTiM 3abapenoBanu
reMaToKcuniH-eo3vHoM Ta 3a BaH-li3oHom.

PE3YABTATU TA IX OBFOBOPEHHS

Pe3yAbTaTH BAOCHUX AOCAIAXEHD

(42 A06q)

Ha rictoTonorpamax Bu3Hayanacs 30HanbHICTb
CTPYKTYpWU pereHepaTy 3 MOAIMOM Ha MOBEpPXHEBY Ta
rMMBOKY 30HU.

Akwo B MOBepxHEeBi 30HI MpodoBXyBana nepesa-
aTun KNiTMHHO-BOMOKHUCTa TKaHUHA 3 YNCIIEHHUMM Kani-
nsapamu, To B MMOOKIN BUSABNANAacs mepexa HOBOCTBO-
peHux kicTkoBux Tpabekyn 3 6esniyvio ocTeobnacTis
Ha NoBepxHi i GaraTol Ha KMiTUHHI eNneMeHTH i KpoBO-
HOCHi CyAuHU B MiXXTpabeKynsipH1X npocTtopax.

BignosigHO A0 MOP(POMETPUYHUX OaHUX Yy CTPYKTYPi
pereHepaTy 1% 3anmanu 3anuLiKn remMaTomu B NoBepx-
HeBIl 30Hi, 55% — KNiITMHHO-BONOKHUCTA TKaHMHA, 12% —
ocTeoifHi Ta 32% — HOBOYTBOpPEHI KiCTKOBI Tpabekynu.

Takum YMHOM, Yy CTPYKTYpi pereHepaTty nepesaxana
KMiTUHHO-BONOKHMCTA TKaHWHa, Jobpe Backynspu3oBaHa,
maixe 6e3 nenkouuTapHoi iHdINbTPauii, a 30Hu
ocTeoreHesy 3aimManu muboki Biaainu nedekTy.

Pe3yAbTaTH BAOCHUX AOCAIAXEHD

(90 A06aq)

Ha 90 gobGy MikpockonmiyHO Ha oOKpemMux AinsiHkax
nepeBaXxHO HaBKoMo dparMeHTiB i3 nnacTuH4YacTol

The aim of the study — to study the morphological
changes in the bone tissue of the rabbit jaw using autol-
ogous stem cells derived from adipose tissue on a col-
lagenous substrate in the treatment of perforated bone
defects in the experiment.

MATERIALS AND METHODS

The study of the healing process of bone defects
of 3.0x3.0 mm in size was performed on 16 sexually
mature rabbits of the Chinchilla breed, aged from
one year to one and a half, which were surgically created
with hole defects of 3x3 mm in size.

To perform the work, we used animals without exter-
nal signs of disease that had undergone quarantine
in a vivarium. All animals were on the same diet and
underwent preoperative preparation for 12 hours before
surgery. Intravenous thiopental anesthesia was used
for animal surgeries.

12 animals made up the main group, 4 — the control
group. The main group was divided into three subgroups
of 4 rabbits each. Autologous stem cells were obtained
from subcutaneous fat isolated from the inguinal region
of experimental animals.

Autologous stem cells from adipose tissue on a colla-
genous substrate were injected into the area of the hole
defect of the lower jaw of rabbits.

After the animals were withdrawn from the experi-
ment on days 42 and 90 of the experiment, jaw
fragments with the regenerative zone were isolated,
fixed in 10% neutral formalin and embedded in paraffin
blocks. Histological preparations were prepared accor-
ding to the generally accepted method, and then stained
with hematoxylin-eosin and Van-Gieson.

RESULTS AND DISCUSSION

Results of our own studies
(day 42)

The histotopograms determined the zonation of
the regenerate structure with a division into superficial
and deep zones.

While the superficial zone continued to be domi-
nated by cell-fibrous tissue with numerous capillaries,
the deep zone showed a network of newly formed bone
trabeculae with many osteoblasts on the surface and
rich in cellular elements and blood vessels in the inter-
trabecular spaces.

According to the morphometric data, 1% of the rege-
nerate structure was occupied by hematoma remnants
in the surface zone, 55% by cell-fiber tissue, 12% by
osteoid and 32% by newly formed bone trabeculae.

Thus, the structure of the regenerate was dominated
by cell-fibrous tissue, well vascularized, with almost
no leukocyte infiltration, and the osteogenesis zones
occupied the deeper parts of the defect.

Results of own research

(day 90)
On day 90, microscopically, in some areas, mainly
around the lamellar bone fragments, lacunar resorption
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KICTKM BM3Ha4anacs nakyHapHa pe3opbuis 3 HannacTy-
BaHHAMW HOBOYTBOPEHOI KiCTKOBOI TKaHWHW NO nepuc-
TanbHi Ta €eHOOoCTanbHIA MNOBEPXHI Ta HE3HA4YHOK
ocepenKkoBo NerkouuTapHo iHdinsTpauieo rpaHyns-
LiMHOT TKAHWHM, LLO OTOMYE Ui Nonsi.

Ha 90 poby Ha rictotonorpamax, 3rigHo 3 Mopdo-
METPUYHUMU  OaHUMW, KNITUHHO-BOMOKHWUCTA TKaHWMHA
CTaHoBUNa B CTPYKTypi pereHepaTy Bcboro 8%, a Me-
pexa OoCTeoigHWX | HOBOCTBOPEHUX KiCTKOBMX Tpabe-
Kyn 92%, npuyomy 9% 3 HUX Manu BEnUKONETNNCTUN
xapaktep. Y nepugepunyHux AinsiHkax Mepexi KiCTKOBUX
Tpabekyn BusBNANocs OpPMYyBaHHsi HOBOYTBOPEHb
KOpPTUKanbHOro wapy, Lo 3anman 7%.

Y nepiog 3 42 po 90 pi6 Bu3Havanaca cyTTeBa
sKicHa 3MiHa TeMmniB OCTeoreHesy Yy CTPYKTYpi pereHe-
paTy, Wo nNpu3Beno 40 3Ha4YHOro 36inbLUeHHs1 HOBOCTBO-
PEHUX KiCTKOBUX CTPYKTYP.

BUCHOBKHU

3acTtocyBaHHA MOPEONOriYHMX Ta MOPPOMETPUYHUX
MEeToAiB AOCHIMKEHHA [ano MOXMMBICTb OTpUmaTtu
AocTaTHi yaBneHHa npo nepebir penapaTvBHUX npoLie-
CiB y 30Hi AedeKTy HWKHBOI LWenenu npu Ail konanaHy
y MNOEAHAHHI 3 ayTonoriyHumy CTOBOYpPOBUMMK KMiTU-
Hamwm i3 xupoBoi TkaHuHu (CKXKT).

BeegeHHss CKXKT 3 konanaHom CTMMyMOE mpouecu
hOpMyBaHHSI OCTEOreHHOI TKaHuHW Ta i nepebyaosy
y AvdbepeHLinoBaHi KiCTKOBI CTPYKTYpMW.
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3acTocyBaHHS CTOBOYpOBUX KNiTWUH, BUOANEHUX i3 KUPOBOI
TKaHUHW NpK onepauisx AeHTanbHoi iMnnaHTauii, BuganeHHs
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pereHepaluii KiCTKOBOT TKaHUHWN.

was determined with overlaps of newly formed bone
tissue on the periosteal and endosteal surfaces and
slight focal leukocyte infiltration of the granulation
tissue surrounding these fields.

On day 90, according to morphometric data, histo-
topograms showed that cell-fiber tissue accounted for
only 8% of the regenerate structure, and a network of
osteoid and newly formed bone trabeculae accounted
for 92%, with 9% of them being large-lobed. In the
peripheral areas of the network of bone trabeculae,
the formation of neoplasms of the cortical layer was
detected, which occupied 7%.

In the period from 42 to 90 days, a significant quali-
tative change in the rate of osteogenesis in the regene-
rate structure was determined, which led to a significant
increase in newly formed bone structures.

CONCLUSIONS

The application of morphological and morphometric
methods of research made it possible to obtain sufficient
insights into the course of reparative processes in the
area of the mandibular defect under the action of colla-
pan in combination with autologous adipose tissue
stem cells (ASCs).

The introduction of ASCs with collapan stimulates
the processes of osteogenic tissue formation and its
restructuring into differentiated bone structures.
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Prospects for further research

The use of stem cells extracted from adipose tissue in dental
implantation operations, removal of cysts in the maxillofacial
area, etc. and study the processes of bone regeneration.

OpuwuriHanbHi 4oCnigpKeHHSs

Original research


https://doi.org/10.1111/j.1600-0757.2005.00139.x
https://doi.org/10.1615/critrevbiomedeng.v40.i5.10
https://doi.org/10.1002/1097-0290(20010105)72
https://doi.org/10.1111/j.1600-0757.2005.00139.x
https://doi.org/10.1615/critrevbiomedeng.v40.i5.10
https://doi.org/10.1002/1097-0290(20010105)72

XapkiBcbkui cTomatonorivyHmm xypHan. 2024. T. 1. Ne 1(1). C. 13—19

Kharkiv Dental Journal. 2024:1(1(1)):13-19

ISSN 3083-5607 (Online)

KoHdAIKT iHTepecis

ABTOPW pyKOMUCY CBIAOMO 3acBiAvylOTb BIACYTHICTb hakTUuy-
Horo abo MOTEeHLNHOro KOHMMIKTY iHTEpeciB Woao pesynbraTie
uiei poboTu.
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