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Pedepar:

1. O6'eKT: CTPYKTYpPHO-(PYHKLIOHATIbHUI CTaH KiCTKOBOI TKAHWHU, pPU3KUK [I€PeJIOMIB i pereHepatiis KicTku Ha QoHi
LIyKpOBOTO JiiabeTy 2 Tuiy. MeTa: OLiHUTHA MiHepaJbHY IiJIbHICTh KiCTKOBOI TKAHUHU, PU3UK I1E€PEJIOMIB Y XBOPHUX
Ha IIyKPOBUI J1ia0eT 2 TUIly Ta BUBYUTU B €KCIIEPMMEHTI OCOOIMBOCTI PENaPaTUBHOIO OCTEOT€HEe3Y Ha MiJiCTaBi
OLIiHIOBaHHS CTPYKTYPHO-MeTabO0JIiUHNX [1I0Ka3HUKIB KiCTKOBOI TKAHWHU. MeTonu: peHTTeHiBCbKa abcopOLiioMeTpist
(kictkoBuii neHcutomeTp "Explorer QDR W"); anroputmu FRAX i QFractureScore; ekcriepuMeHTasNbHi;
MopoJioriuHi; 6ioxiMivyHi; 6iomexaHiyHi. Yepiie B KiHOK i3 LIyKPOBUM JiiabeToM 2 TUILY, 5IKi IPO>KMABAIOTh B YKpPaiHi,
Pa30oM i3 HOpMAJIbHUMU IIOKA3HUKAMU MiHEPaJIbHOI MIIJIBHOCTI KiCTKOBOI TKAaHUHY B 48,8 % BUSIBIJIEHO iI 3HDKEHHS,

BiZITOBiZIHE OCTEOIEHII Ta OCTEONOPO3y. JloBeieHa OCTOBIPHA ITO3UTHUBHA KOPEJIALis B XKIHOK i3 IIyKPOBUM



niabeTom 2 TUITy MK IIOKa3HMKaMU iHJIEKCYy MacH Tijia i MiHepasibHOI IiIbHOCTI KiCTKOBOI TKAHWUHU B
[IOTIEPEKOBOMY Bif1ijii xpebTa i muiilli CTErHOBOI KiCTKH, ajie He B IUCTaJIbHOMY Bifl1iji KICTOK nepenriivyysl.
Ynepue 3 BukopuctaHHsaM anroputmis FRAX i QFractureScore BCTaHOBJIEHO, 1[0 PU3UK I1€PEJIOMY B >KiHOK i3
LIyKpOBUM JiabeToM 2 TUIly BUCOKUH Y Tijlax XpeOLiB, IPOMEHEBIH, I7Ie40Bil i cTerHoBil KicTkax (FRAX_Total), a
TaKOX y IiNsHLI IKIKK cTerHoBoi KicTku (FRAX__Hip). [Toka3HUKM pU3UKY [epesioMy [1€peBULLYIOTh MOMYJIALiiH. ¥
NAl{EHTOK i3 LIYKPOBUM [1iabeTOM 2 TUIY 3 HOPMaJIbHUMU NIOKa3HUKAaMU MiHepasIbHO] 1iJIbHOCTi KiCTKOBOI TKAHUHU
Ha 38,7 % NigBUIIEHO PU3MK KJIiHiYHO 3Hauymux nepesnomis (FRAX_Total), a B npokCcMMaibHOMY Biflili CT€rHOBOI
kictku (FRAX__Hip) - Ha 73,14 % NOpPiBHSHO 3 KOHTPOJIBHOIO IPYIO0. YIIEpIIEe Ha MifICTaBi KOMIIJIEKCHOTO
IOCJIiIKeHHS] BCTAaHOBJIEHO, 110 Y TBAPUH i3 MOJI€/IbOBAaHMUM LIYKPOBUM JIiiabeToM 2 TUIy Ha QOHI rinepriikemii
NOpyIeHU JininHUI 0OMiH, YIIKOI)KeHa ITapeHXiMaTo3Ha CTPYKTypa II€4iHKU Ta HUPOK, NOPYyIeHi MeTaboJIiuHi
[IOKa3HMKY CIOJIYYHOI TKAaHMHHU i 3HIDKEHA MiLIHICTb KicTKU. JJoBEIeHO, 0 Y TBAPUH i3 LIyKPOBUM JiiabeToM 2 TUILY
NOPYIIEHO PEMOJEJII0OBaHHS KiCTKU - 3HUKEHO KiCTKOYTBOPEHHS i MiiBULIeHi mpolecu pe3opouii. Bussieno
[IOPYILIEHHS OPraHiYHOTO0 MaTPUKCY KiCTKM - GOPMYyBaHHS BEJIMKKUX BOTHULY i3 KoslareHoM 1l Tuny, Hespinux
BOJIOKOH, BUKOHAHMX KOJIar€HOM [ TuIly, 10 IIPU3BOAUTH IO MOPYLIEHH SKOCTI KiCTKU i 3HMKEHHS ii MILIHOCTI.
[1igBUIIEHO €KCKPELilo OKCUITPOJIIHY 3 CEYEI0, O CBiTYUTDb PO KaTaboJ1i3M KoJlareHy. Y TBapUH i3 LIyKPOBUM
IiabeToM 2 TUILY KiJIbKiCTb IIOPOJKHIX JIaKyH Y KOPTEKCi Ta KiCTKOBUX TpabeKyJiax CTerHOBOi KiCTKY IifBUIIeHa,
3HIDKEHA LIJIbHICTb OCTE001aCTiB HAa OBEPXHI KiCTKOBUX TPabeKyJl, 30iIbIeHa KiJIbKiCTh OCTEOKJIACTIB. YIieplie Ha
nifCTaBi JOCiIKEeHHSI METab0IiYHMX i MOP(OJIOriYHUX NOKA3HUKIB PENapaTMBHOIO OCTEOTE€HE3y Y TBAPUH, SIKUM
nepe6irae Ha QOHi LIyKPOBOro AiabeTy 2 TuIly i 3HUKEeHHS MiHepasIbHOI LIiIbHOCTI KiCTKOBOI TKAHWHU, BUSIBJIEHI
OCHOBHI JIaHKM TIOPYIIE€HHS SIKOCTi KiCTKY, 10 [IPU3BOAUTD 10 YIIOBIIbLHEHHY pereHepatii. [lepenymosu 1o
IIOPYIIEHHS penapaTUBHOrO OCTEOTeHEe3y 3aKIafaloThCsl Ha PaHHiil CTafii: BCTAaHOBJIEHO 3HW)KEHHS IpoJtideparii i
IvdepeHialii 0cTeo6J1acTiB, aHrioreHesy, YIOBiIbHEHHS (POPMYBaHHS TKAHMHOCTIELU(PIYHNX CTPYKTYP
pereHepary. Ha ni3Hix cTtanisx 3adikcoBaHuil HU3bKUU piBeHb MiHepasiizauii. BusBieHo opyieHHs! OpraHiyHOTro
MaTpUKCY KiCTKU - 3HW>KEeHHS pedpakliii cysbdaToBaHUX IT1iIKO3aMiHOTIiKaHiB, KosiareHy I Tuny Ta popmyBaHHS
ocepe[iKiB i3 kosareHoM III tumny. TligBuIIeHHS €KCKpeLii OKCUITPOJIiHY i Kasbliilo 3 CeYel0 TaKOX BifoOpakae
NOpYLIEHHS OPraHivyHOro i MiHepaJbHOTO MAaTPUKCY pereHeparty. XBopi Ha LyKpOBUIA fiabeT 2 TUIy MalOTb BUCOKUN
PU3UK PO3BUTKY OCTEOIIEHII i 0OCTEONopo3y, y 3B'A3KY 3 IIUM Y CX€MYy OOCTEXKEHHS NallieHTiB HeOOXiHO BKIIIOUUTU
IOCIIiIKEHHS MiHEpaJIbHOI IIJILHOCTI KICTKOBOI TKaHVHU i OLIiHIOBaHHS PU3MKY KJIIHIYHO 3HAYYLIVX [TEPEJIOMIB,
OCKIJIbKY BCTAHOBJIEHO, L0 MALI€HTHA 3 HOPMaJIbHUMU IIOKa3HUKAMU MiHEPAJIbHOI MIIJIBHOCTI KiCTKOBOI TKAHWHU
MOXYTb MaTH MiJBUILEHUIN PU3KK [IepesIoMy. BUsIBJIEHI B IIPOLECi AOCTiIKeHHs MeTaboiyHi Ta MOpQoJIOriyHi
JIaHKU MTOPYLIEHHS PENApaTUBHOIO OCTEOTEHE3Y, O PU3BOIATH 10 IIOPYLIEHH IKOCTi KiCTKOBOi TKAHUHY,
HEeOOXiJIHO BPaXxOBYBaTH B IIiCJII0NIePaLliiHOMY Be[I€HHi NallieHTiB, y SIKUX CTaBCs IIEPEJIOM, 3 METOI0 ITPOQiIaKTUKA
[OpYLIEHb PENapaTUBHOIO OCTeOreHe3y. Pesyibraty JOCiIKEHHS BIIPOBAIKEHI B KIIiHIYHY NpakTUKy Y "[HCTUTYT
naToJiorii xpe6Ta Ta cyriao6is imeni npodpecopa M. I. Curenka HAMH Ykpaiuu", IV "Inctutyt npobiem
€HJIOKpMHHOI narosorii im. B.S. Janunescbkoro HAMH Vkpainu" ta yu60Buii npouec kadpenpy TpaBMaToJIOrii Ta
oprorenii XapkiBCbKOI MeAMYHOI akageMii micasaunaoMHoi ocsitn MO3 Ykpainu, JIBH3 "Yxxropogcbkui
HanioHanbHUH yHiBepcuteT' MOH Ykpainu. TpaBMaroJsioria Ta opTonemis.

2. Object: structural-functional state of the bone, fracture risk and bone regeneration at type 2 diabetes mellitus.
Objective: to evaluate bone mineral density, fracture risk in patients with type 2 diabetes mellitus and to examine
features of reparative osteogenesis in experiment based on an assessment of structural and metabolic parameters
of bone tissue. Methods: Dual energy X-ray absorptiometry (bone densitometer "Explorer QDR W"), algorithms
FRAX and QFractureScore; experimental; morphological; biochemical; biomechanical. For the first time in women
with diabetes type 2 diabetes mellitus, living in Ukraine, not only the normal values of bone mineral density have
been found, but its decrease (in 48.8%), which conformed to osteopenia and osteoporosis. In women with type 2
diabetes mellitus a significant positive correlation between body mass index and bone mineral density in the
lumbar spine and femoral neck was proved, but it was not found in the distal forearm. For the first time using the
algorithms FRAX and QFractureScore it was found that the risk of fracture in women with type 2 diabetes mellitus
is high in the vertebral bodies, radiation, humerus and femur (FRAX_Total), as well as in the femoral neck region



(FRAX_Hip). Fracture risk indicators exceed the population indexes. In women with type 2 diabetes mellitus and
normal bone mineral density clinically significant risk of fractures (FRAX_Total) was increased by 38.7%, and in the
proximal femur (FRAX_Hip) - by 73.14% compared with control group. For the first time on the basis of complex
research in animals with modeled type 2 diabetes mellitus against the background of hyperglycemia the
abnormalities of lipid metabolism, damages of parenchyma liver and kidney, violation of metabolism of connective
tissue and reduced bone strength has been found. It was proved that in animals with modeled type 2 diabetes
mellitus bone remodeling was disturbed - bone formation was decreased and resorption process was enhanced.
The disturbances of organic bone matrix was found. There were large areas with III type collagen, immature fibers
composed of I type collagen. This leads to disruption of bone quality and reduce its strength. Increased excretion
of hydroxyproline in the urine indicates catabolism of collagen. In animals with modeled type 2 diabetes mellitus
the number of empty lacunae in the cortex and bone trabeculas of the femur was increased, the density of
osteoblasts on the surface of bone trabeculas was reduced, the number of osteoclasts was increased. For the first
time, based on the study of metabolic and morphological parameters of reparative osteogenesis in animals, that
takes place against a background of type 2 diabetes mellitus and reduced bone mineral density, the main links of
violations of bone quality which leads to a delay of regeneration, were revealed. Prerequisites for violation of
reparative osteogenesis appear at an early stage: a reduction in the proliferation and differentiation of osteoblasts,
decrease of angiogenesis, delay of the formation of tissue-specific structures of the regenerate. In the later stages
of the low level of mineralization was observed. Violations of the organic bone matrix were identified: reducing
refraction of sulfated glycosaminoglycans, type I collagen and the formation of regions with type III collagen.
Increased excretion of calcium and hydroxyproline in the urine also reflects violation of the organic and mineral
matrix of the regenerate. Patients with type 2 diabetes mellitus have a higher risk of developing of osteopenia and
osteoporosis, so the study of bone mineral density and the risk assessment of clinically significant fractures should
be included in the scheme of patient examination, because it was found that in patients with normal bone mineral
density fracture risk may be increased. Identified metabolic and morphological disorders of reparative
osteogenesis, leading to changes in the quality of bone, must be took into account in the postoperative
management of patients with bone fracture to prevent violations of reparative osteogenesis. Results of the study
werere introduced into clinical practice in SI "Sytenko Institute of Spine and Joints Pathology National Academy of
Medical Sciences of Ukraine", SI "V.Danilevsky Institute for Endocrine Pathology Problems of National Academy of
Medical Science of Ukraine" The Ministry of Education and Science of Ukraine and in the educational process of
the Department of Traumatology and Orthopedics of Kharkiv Medical Academy of Postgraduate Education
Ministry of Health of Ukraine. Traumatology and orthopaedics.

Jep>kaBHHHM peecTpaniiiHuii Homep [iP:

IIpiopuTeTHHH HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiSJILHOCTI:
IlizcyMKH BOCIiAKEHHS:

ITy6ostikamii:

HaykoBa (HayKOBO-TE€XHiYHa) MPOAYKILis:
ConuiasibHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBaaykeHHS pe3yJIbTaTiB AHCEpTalii:

3B's130K 3 HAYKOBUMH T€MaMH:



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I10o-6aThKOBI:
1. XBucrok Osiekcanap MukosainoBuy

2. Hvysyuk Oleksandr Mykolajovich

KBasigikanis: n.menn., 14.01.21
InenTudikarop ORCID ID: He 3acrocosyetncs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHS OPHINYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pEl€H3€HTIiB
OdiniitHi onoHEHTH

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Beup I'puropiit BikropoBuy

2. beup I'puropiit Bikroposuu

KBasmigikanis: n.men.n., 14.01.21
InenTudikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamnist:

TToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocosyerbcs

Bsiacue IlpizBuuie Im's I1o-6aThKOBI:
1. Knumosunpkuit Gexnip Bosogumuposuy

2. Knumosuupskuii enip Bonogumuposud

KBasmigikamis: n.men.n., 14.01.21

InenTudikarop ORCID ID: He 3acrocosyetbcs



JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZmoMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

ByiacHe Ilpi3Buiie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbBHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

Kopxx Mukosna OnekciioBruy

Kopxx Mukona OnekciioBny

IOpuenko T.A.



