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1. MopdodyHKIioHaNbHI 0COGIMBOCTI PENapaTMBHOIO OCTEOreHe3a 32 YMOB XPOHIYHOI rinepriikemii (aHaTomMo-
€KCIIepUMEHTAJIbHE JOCIIiIKEHHSI)
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Pedepar:

1. Incepranjiiina po60Ta IPUCBIYE€HA BU3HAYEHHIO MOP(OJIOTiYHMX OCOOIMBOCTEN pENapaTUBHOIO OCTEOr€HEe3Y Y
IIypiB i3 XPOHIYHOIO rinepriikeMiero, a TaKOX 3'1CyBaHHIO MO>KJIMBOCTI 3aCTOCYBaHHS 36arayeHoi TpPOMOOLIUTaMU
IJIa3MU KPOBi IJ151 KOPEKIii IpoLeCy pernapaTuBHOI pereHepaliii J0Broi KiCTKU IypiB 32 yMOB BILIMBY XPOHIYHOI
rinepriyikemii. EkcnnepumeHTaibHe HOCiIpKeHHSs 0yJ10 poBenieHo Ha 380 6inx 1a60paTOpPHUX Lypax — CaMLsIX

3pIJIOro BiKY, SIKi 6yJIM PO3MOAiIEHi HA YOTUPU Ipynu: I rpyna — KoHTpoJibHA (120 1mypiB) i3 MOJE/IbOBaHUM



IipyactuMm fgedekroM giadiza BeJMKOromiszkosoi KicTkuy; 11 rpyna - 120 mypiB i3 XpOHIYHOIO TilepriikeMiero Ta
3MOjieIbOBaHUM JedekToM Tiadiza BesmKorominkosoi kictky; I1I rpymna - 120 urypiBs, IKUM MOJIe1I0BaIi XPOHIUHY
rinepriikemito, gipyacTuil fedeKkT BeJIUKOTOMINIKOBOI KiCTKY Ta BBOOWIN Y fedeKT 36arayeHy TpoMoboLuTaMu
nnasmy; IV rpyna - 20 TBapuH 1151 OLiHKU CTaHY [VIIOKO3HOT'O FOMEOCTA3y Ta MiJTBEPIPKEHHS HAasIBHOCTI
rinepriikemii, y IKUX BU3HA4aIy BMICT IJIIOKO3M HATIIE, iHCYJIiHY, IJ1iIKO3UJIbOBAHOTO FeMOTJI00iHy Ta C-NienTuy B
y1a3Mi KpOBi. XpOHIYHY TiMepriikeMilo y TBAPUH MOJEJII0BAJIN IIJISIXOM IBOTKHEBOrO HaBaHTakKeHH: 10 % BOIHUM
PO3YMHOM (PYKTO3U, OJIHOPA30BUM BHYTPIlIHbOOUEPEBUHHNAM BBEICHHSIM CTPENTO30TOLMHY Ha IUTPATHOMY
6ydepi (pH 6ydepa - 4,5; nosa crpentozoTonuHy — 40 Mr/Kr) Ta HIKOTMHOBOI Kucs0TH (1 Mr/KT). Ha 60-Ty 106y
micyis minTBepIKeHHS XpPOHIYHOI rinepriikemii TBaprHaM 6yB 3MOJe/IbOBaHU AipyacTuil gedekT piadiza
BEJINKOT'OMIJIKOBOI KicTKU. JlocigpkeHHs: MOPOJIOTiYHUX 0COOIMBOCTEN OCTeoreHe3y NPOBOAWIN Ha 3-TIO, 7-My,
14-Ty, 21-my Tta 30-Ty 0,06y MicJjis1 HAHECEHHS TPAaBMHU, @ BUBHAYEHHS MaKpO- Ta MiKpOEJIEMEHTIB pereHepary
npoBoaun Ha 3-Tio Ta 30-Ty 1o0y. 115 1bOro BUKOPUCTOBYBA/IN MiKPOCKOIIYHUI, YIbTPAMiKPOCKOIIIYHNUI,
MOpdOMETPUYHN, XiMIKO-aHaNITUYHUH Ta CTATUCTUYHUI MeTOAU. PenapaTuBHUII OCTeOreHe3 y KOHTPOJIbHUX
LIyPiB XapaKTepPU3yBaBCs HM3KOIO NOCIILOBHUX CTaAii. Ha paHHiX eTamnax npouecy y pereHepari Bigmidanucs
3amna’sbHi 3MiHU, GOPMYBaHHS IOCTTPAaBMAaTUYHOI reMaToOMH, ajie BxKe Ha 14-Ty noby JocCiIpKeHHs ix He 6yJI0
BusBiieHo. Ha 30-Ty no6y penapaTUBHOTO OCTeOreHe3y Bi0yBasoCh iHTEHCUBHE PEMO/IEI0OBAHHS
peTuKyn0¢ibpo3HOI KiCTKOBOI TKAHMHU Y IJIACTUHYACTY. MoppOMETPUYHUM aHali30M OyJI0 BCTAHOBJIEHO, 110 Y
KiHIli EKCIIEPMMEHTY pereHepar 6yB yTBOPEHMI PETUKYJI0(]PIOPO3HOIO Ta IIIACTUHYACTOIO KiCTKOBOIO TKAHUHOIO,
II0MIA SIKMX cKiana (84,44 + 1,03) % Big, yciei 3001 ocTeopenapatiii. MoppomeTpUyHUM aHai30M OyJI0 BUSIBIIEHO,
110 KiCTKOBUI pereHepar Ha 21-u1y o6y y 1ypiB i3 XpoHiuHO!O rinepriikemiero me mictus (4,52 + 0,67) %
3anajabHOro iHQiNbTpaTy, WO NifTBEPIyKy€e YIIOBIIbHEHHS IPoLiecy ocTeopenapatii. Jiume Ha 30-Ty 100y 03HaK
3arajieHHs y PereHepari He 6yJ10 BUSIBJIEHO 3a YMOB BILJIMBY XPOHIUHOI rinepriikeMii Ha opraHizm. OKpiM 3aTpUMKHU
perpecii 3ananpHOro iHiNETPaTy, Ha 21-11y 06y OCTeopenapariii y KicTKOBOMY pereHepari TBapHH i3 XpOHIYHOIO
rinepriikemielo NpogoBXyBaacs 30iJbIIyBaTUC IJIOA XPALIOBOi TKaHMHY (Ha 115,55 % (p < 0,001)) nopiBHsIHO 3
nonepeHiM TEPMiHOM JoCifKeHHs, ane Ha 30-Ty o0y BifOysiocs: 3MeHIIeHHs i riommi, ane aume Ha 40,66 % (p <
0,001) nopiBHAHO i3 21-010 106010. BCTaHOBIEHO, 1110 3aCTOCYBaHHS 306aradeHoi TPOMOOLIUTAMU IIJIa3MU Y LIyPiB i3
XPOHIYHOIO TillepriikeMielo Ha PaHHIX CTaligX PENapaTuBHOIO OCTEOT€HEe3y, He IPU3BOIUTE 40 3HAYHOTO
IIpUIIBUJIIEHHS eJliMiHalii KiICTKOBOTO Ta 3alajbHOroO AETPUTY. Pa3oM 3 TUM, Ha 7-My 100y 30i/bIIyBalach
KiJIBKICTb OCTE€00JIaCTiB Ta OCTEOKJIACTIB, a IPaHyJIsLiliHA TKAHWHA PEOPraHi3oByBasacs y (PpibpoOpeTUKYIISIPHY
CIIOJIy4HY TKaHWMHY. AJie BCe X TaKy 3aJIMLIAJINCS O3HAKU 3anajeHHs. Ha 14-Ty no6y 3ayiuIKiB KiCTKOBOTO IETPUTY
He OyJ10 BUSIBJIEHO. BMicT HaTpilo, Kasbliilo, 3a71i3a Ta Mifli y pereHepari 1ypis i3 XpOHIYHOIO rinepriikeMielo, SKuM
BBOAWJIM 306aradyeHy TpoMOOLMTaMu I7Ia3My Ha 3-TI0 OOy ocTeoreHesy 3aMeHIuBcs Ha 37,47 % (p < 0,001), 22,21 %
(p = 0,115), 33,66 % (p < 0,001) Ta 14,33 % (p = 0,136) BinnoBigHO TBapyH i3 XPOHIYHOIO rirnepriikeMielo 6€3 Kopekiii.
Ha 30-1y 106y KOHLeHTpallisl HaTpito Oysa MeHLIow Ha 25,98 % (p < 0,001), a mizni Ha 29,74 % (p = 0,001) y
pereHepari TBapyH i3 XpOHIUHOIO rinepriikeMielo, SKUM BBOAMWIIM 30araueHy TpOMOOLMTaMU I171a3My ITOPIBHSIHO 3i
IIypaMH i3 XpOHIUHOIO rinepriikeMielo 6e3 Kopekuii. KoHLeHTpalis 3ai3a y pereHepari TBapuH i3 Tpynu KOPeKLii
Oysia 6inbie Ha 19,48 % (p = 0,005) BinnoBiZHO KOHTPOJIPHOTO ITOKA3HMKA, OJIHAK JOCTOBIPHO He Binpi3Hsacs Bix
IpyIy MypiB i3 XpOHIYHOIO rinepriikemielo 6e3 3aCToCyBaHHS 36arayeHoi TpomoouuTamu niasmu. OpepskaHi
Pe3yJIbTaTU [10KA3YIOTh, 110 32 YMOB BIUIMBY XPOHIYHOI rinepriikemii Ha opraHism BilOyBa€eTbCs 3aTPUMaHHs
sikBigauii nepioi ¢asu 3anaaeHHs y OiISHI KicTKOBOTo aedeKTy, 10 MOOBXYE MPOLeC pernapaTuBHOTO
OCTeOoreHe3y. 3aCTOCyBaHHS 36aradyeHoi TPOMOOLMTaMU I1IJIa3MU J1a€ MOXJIMBICTb KOPUTYBATU HEraTUBHUI BILJIUB
XPOHIYHOI rinepriikeMii Ha pernapaTuBHUAN OCTEOTE€HES, @ TAKOXK CIIPHUs€E WBUIIIOMY 3BiJIBHEHHIO Bif| 3a11aJIbHOTO
iHQinbTpaTy 3 Micus gedeKTy KiCTKH, POPMYBAaHHIO OCTEOT€HHOTO AU(PPEPOHY Ta pEMOIENIOBAHHIO
rpy6OBOJIOKHUCTOI KiCTKOBOI TKAHMHY Y TIOBHOLIIHHY IJIACTMHYACTY KiCTKY, HOpMaJizalii Makpo- Ta
MIKPOEJIEMEHTHOTO CKJIaJly PEre€Hepary.

2. The dissertation is devoted to the determination of morphological features of reparative osteogenesis in rats
with chronic hyperglycemia, as well as to the possibility of using platelet-rich plasma to correct the process of
reparative regeneration of long bone of rats under the influence of chronic hyperglycemia. The experimental study



was performed on 380 white laboratory male mature rats, which were divided into four groups: Group I - control
(120 rats) with a simulated perforated defect of the tibia; Group II - 120 rats with chronic hyperglycemia and a
simulated defect of the tibial diaphysis; Group III - 120 rats, which simulated chronic hyperglycemia, perforated
defect of the tibia and injected into the defect platelet-rich plasma; Group IV - 20 animals to assess the state of
glucose homeostasis and confirm the presence of hyperglycemia, which determined the content of fasting glucose,
insulin, glycosylated hemoglobin and C-peptide in blood plasma. Chronic hyperglycemia in animals was simulated
by two weeks of watering with 10% aqueous fructose solution, a single intraperitoneal injection of streptozotocin
on citrate buffer (buffer pH 4.5; dose of streptozotocin 40 mg / kg) and nicotinic acid (1 mg / kg). On the 60th day
after confirmation of chronic hyperglycemia, the animals were simulated perforated defect of the tibia. Studies of
morphological features of osteogenesis were performed on the 3rd, 7th, 14th, 21st and 30th days after injury, and
the determination of macro- and microelements of the regenerate was performed on the 3rd and 30th days.
Microscopic, ultramicroscopic, morphometric, chemical-analytical and statistical methods were used for this
purpose. It was found that reparative osteogenesis in rats without chronic hyperglycemia was characterized by
timely change of all phases of regeneration. In the early stages of the process, inflammatory changes were
observed in the regenerate, but on the 14th day of the study they were not detected. On the 30th day of reparative
osteogenesis, intensive remodeling of reticulofibrous bone tissue into lamellar tissue took place. Morphometric
analysis revealed that bone regenerate on the 21st day in rats with chronic hyperglycemia contained (4.52 + 0.67)
mm?2 inflammatory infiltrate, on the 30th day in rats with chronic hyperglycemia no signs of inflammatory reaction
in the regenerate . On the 21st day of the process of osteoperation in the bone regenerate of animals with chronic
hyperglycemia, the area of cartilage increased by 115.55 % (p <0.001) compared with the previous study period, but
on the 30th day - decreased by 40.66 % (p <0.001) compared with the 21st day. The area of reticulofibrous bone
tissue in the regeneration of rats with chronic hyperglycemia was lower by 50.72 % (p <0.001), respectively, the
control group. Morphometric analysis revealed that bone regenerate on the 21st day in rats with chronic
hyperglycemia still contained (4.52 + 0.67)% of inflammatory infiltrate, which confirms the slowing of the
osteoreparation process. Only on the 30th day, no signs of inflammation in the regenerate were detected under
the influence of chronic hyperglycemia on the body. It was found that the use of platelet-rich plasma in rats with
chronic hyperglycemia in the early stages of reparative osteogenesis does not significantly accelerate the
elimination of bone and inflammatory detritus. At the same time, there was an increase in osteoblasts and
osteoclasts, and the granulation tissue was reorganized into fibroreticular connective tissue. On the 14th day, no
bone detritus residues were detected.The content of sodium, calcium, iron and copper in the regenerate of rats
with chronic hyperglycemia, which was injected with platelet-rich plasma on the 3rd day of osteogenesis
decreased by 37.47 % (p <0.001), 22.21 % (p = 0.115), 33, 66 % (p<0.001) and 14.33% (p = 0.136), respectively, of
animals with chronic hyperglycemia without correction. On the 30th day, the concentration of sodium was lower
by 25.98% (p <0.001) and copper by 29.74% (p = 0.001) in the regenerate of animals with chronic hyperglycemia,
which was injected with platelet-enriched plasma compared to rats with chronic hyperglycemia without
correction. The concentration of iron in the regenerate of animals from the correction group was higher by 19.48%
(p = 0.005) according to the control indicator, but did not differ significantly from the group of rats with chronic
hyperglycemia without the use of platelet-rich plasma. The obtained results show that under the influence of
chronic hyperglycemia on the body there is a delay in the elimination of the first phase of inflammation in the area
of the bone defect, which prolongs the process of reparative osteogenesis.The use of platelet-enriched plasma
makes it possible to correct the negative impact of chronic hyperglycemia on reparative osteogenesis, and also
promotes faster release of inflammatory infiltrate from the site of the bone defect.

Jep>kaBHHHM peecTpaniiiHuii Homep JiP:
IIpiopuTeTHHH HANIPpSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHu# NpiopUTETHHUI HAIIPSIM iHHOBaLLiMHOI Aig/ILHOCTI:

ITizcyMKH JOCTiI>KEeHHS:



Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIPSIMOBAHIiCTh:

OxopoHHi gJokymeHTH Ha OIIIB:

BnpoBazkeHHS pe3yJIbTaTiB AHCEpPTaIii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Tkau 'enHanin GegopoBuY

2. Tkach Gennadii Fedorovich

KBasigikamis: 14.03.01

Inentudikarop ORCHID ID: He zactocosyerbcs
JonaTkoBa iHdopmanist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

VII. BimomocTi npo odimiiHuX OTIOHEHTIB Ta pelleH3€HTiB
O@inifiHi OIOHEHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. CrapueHko IBaH IBaHOBHY

2. Starchenko Ivan I

KBasigikamis: 14.03.01

InenTudikarop ORCHID ID: He sactocoyerbes
JoparkoBa iHdpopmamnis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:
InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBY€ETHCS

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. 'purop'eBa OneHa AHaroJiiiBHa

2. Hryhorieva Olena Anatoliivna

KBasigikanis: 14.03.01

InenTudikarop ORCHID ID: He sactocoByerbcs
JoparkoBa iHdpopmamnist:

IloBHE HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTOop HayKH: He 3aCTOCOBYETHCS

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JIungin Muxkosna CepriiioBuy

2. Lyndin Mykola S.

KBasigikanis: 14.03.02

InenTudikarop ORCHID ID: He sactocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBY€ETHCS

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. KopenbkoB Onekciii BononuMuposuy



2. Korenkov Oleksiy V.

KBasigikamis: 14.03.01

ImenTudikarop ORCHID ID: He zactocosyetbcs

JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

VIII. 3aKkJII04Hi BiZmOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
TOJIOBH paju

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasbHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

[ToropenoB Makcum BosioguMupoBrY

[Toropenos Makcum Bosiogyumuposuy

IOpuenko T.A.



