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1. Iuceprarifina po60Ta MpUCBAY€Ha BCTAHOBJIIEHHIO MOP(OIOTIYHNX 3MiH i TOPIBHAHHIO TiCTOMOP(POMETPUYHUX,
iMYHOTriCTOXIMIYHUX, €JIEKTPOHHO-MIKPOCKOIIIYHUX, CIEKTPOCKOIIYHUX, JEHCUTOMETPUYHUX, Oi0MeXaHIUHUX
[TIOKAa3HUKIB perapaTuBHOI pereHepaltlii JOBroi KiCTKM CKeJleTa 3aJ1€5KHO Bif, BIUIMBY HAa OPraHi3M MPOTUITYXJIMHHUX
ximiornpenaparis, gKi Hal6ibII YaCTO BUKOPUCTOBYIOThCS /17151 JTiKyBaHHSI OHKOJIOTIYHUX 3aXBOPIOBAHb, 110
CYTIPOBOMKYIOTHCSI PO3BUTKOM KiCTKOBUX YCKJIaZHEHb. PO3BUTOK B OpraHi3Mi 3JI05IKiCHUX HOBOYTBOPEHD CIIPUYMHSIE
BMHUKHEHHS [10PYIIE€Hb KiCTKOBOTO MeTa00JIi3My y BULJISZII OCTEOIIOPO3Y Ta METACTAaTUYHOTO YPasKE€HHSI KiCTOK, 110
3HAYHO MiJBUILY€E PUBKK NIEPEJIOMY Y TaKMX IaLi€HTIB, HABITh NP HE3HAYHI [Iii 30BHIIHLOIO MEXaHIYHOTO
daxTopy. [Ipu bOMy 3arO€HHS [1epeIOMY KiCTKM y OHKOJIOTIYHMX XBOPHUX AY>Ke 4aCTO MOXKe BinOyBaTHCS Ha T Aii
Ha OPraHi3M MPOTUIYXJIMHHUX XiMiOIIpenapariB, OCKiJIbLKM BOHU IIPU3HAYAIOTLCS Ha TPUBAJIUI IIPOMIXKOK 4acy i €
OJHVM i3 OCHOBHUX METO/IB JIiKyBaHHS OHKOJIOT4HOI natosorii. [IpoananisyBaBiiy HayKOBi IpKepesia MU
BIIEBHWJINCS] Y HASIBHOCTI HAYKOBUX IPallb, IPUCBSYEHUX Jii MPOTUIYXJIMHHOI XiMioTeparii Ha (isioyoriyny

pereHepallilo KiCTKOBOi TKaHWHU, IIPOTE AOCIIiIKeHb 010 ii BIJIMBY HA MOPQOJIOTilo perapaTuBHOI pereHepatrii



IOBroi KiCTKU CKeJleTa MU He BusiBUIM. TOMy METOI0 Halloi po60TH CTalo BCTAHOBJIEHHSI MOP(OJIOTiYHUX 3MiH
perapaTuBHOIO OCTEOTEeHe3y JOBTUX TPyOYaCTHX KiCTOK 32 YMOB Jiii Ha OpraHi3aM IPOTUIYXJIMHHUX
ximionpenaparis. [s1s1 peanizaliii TocTaBieHOI METH MU MIPOBEJIU eKCIIepUMeHTaslbHe JoCiIKeHHs Ha 480 6inux
J1IabOpaTOPHUX 1ypax 7-ro MiCSYHOrO BiKy. YCiM TBapHMHaM 3a JOIOMOroX0 60pMalIMHU apONoAi6bHOI0 Gpe3olo 3a
MaJjmx 00epTiB i 3 OXOJIOIPKEHHSIM y cepeluHi fiadisza CTerHOBOI KiCTKA HAHOCUBCS e(PEKT iaMeTpoM 2 MM 10
KiCTKOBOMO3KOBOTO KaHaity. Jlasi uypu 6y/u rnojiseHi Ha KOHTPoJIbHY (N = 24, 6€3 yBeJeHHS IPOTUIYXJIMHHUX
npenaparis) i Tpu ekcniepumenTanbHi (I, 11, 11, n = 72) rpynuy, SIKUM MicJig TpaBMU Ta Yepe3 KOKHY HACTYyINHY 21-11y
06y (Tprpa3oBO) BHYTPITHLOBEHHO BBOAWJIM BiANIOBIIHUI TPOTUITYXJIMHHUN XiMionpenapart: I-i1 rpymi -
mokcopyb6inuH (60 mr/m?), II - 5-¢gropypaunn (600 mr/m?), Il - metorpexcat (40 mr/m?). locnimKeHHs
TPaBMOBAHUX KiCTOK 31ificHIoBanu Ha 15-1y, 30-Ty, 45-Ty, 60-Ty 100y 3aroeHHs fedeKTy 3a 0IIOMOTOI0
KOMIT1I0TepHOi ToMorpadii, pacTpoBoi es1eKTPOHHOI MiKPOCKOTIii 3 peHTTeHIBChKOI0 €HeProAUCIIEPCIHO0
CIIEKTPOCKOIIi€10, FICTOMOP(POMETPUIHOIO, iIMyHOTICTOXiMIYHOTO, 6i0MEXaHIYHOTO Ta CTATUCTUYHOTO METOZB.
[IpoBeneHe ekcriepuMeHTabHE JOCIIIPKEHHS 1aJ10 MOXKJIMBICTb YCTAaHOBUTH, 1J0O 32 YMOB [Iii Ha OpraHizm
IIPOTUIYXJIMHHUX XiMiOoIIpenapaTiB Bi0yBaeThCs CIIOBiIbHEHHS (POPMYBaHHS PETUKYJI0(]PIO6PO3HOI KiCTKOBOI
TKaHVHM 3 I0JAJIbIIOI0 3aTPUMKOIO ii NepebynoBY y IJIaCTUHYACTY. [Ipy IbOMY Ha PaHHIX CTaZisIX pernapaTMBHOIO
OCTEeOreHe3y He3pija KicTKOBa TKaHMHA YTBOPIOBaJa MUPOKi MDKTpabeKyJIsIpHi IPOCTOPH, 3alIOBHEH] CIIOJIyYHOIO
TKaHUHOIO, a TAKOX YiTKO IIPOCTEXXyBaslacsl MeXka M’k MaTEPHMHCHKOIO KiCTKOIO Ta pereHeparoM. Ha 15-Ty i 30-Ty
o0y B [IiJISHII TPaBMM BCTaHOBJIEHE 301/IbIIEHHS KiJIbKOCTI CITOJIy4HOI TKAHWHY 3 OIHOYACHUM 3MEHIIEHHSIM
peTukynodi6bpo3Hoi KicTkoBoi TkKaHMHU. Tak, Ha 15-Ty 06y eKCIIEPMMEHTY ILJIOLAa He3Pisoi KiCTKOBOI TKaHMHU 6yia
HWKYOI0, HDK y KOHTpoOJIi, Ha 15,42 % (p = 0,006) y [ excnepuMeHTasbHii, Ha 5,63 % (p = 0,33) - y Il rpymi, Ha 8,29 %
(p = 0,04) - y IIl rpymi. Ha 30-Ty mo6y micss TpaBMu NPOCIiAKOBYBajacs nogablia TeHAEHIIisl 10 CIIOBIJIbBHEHOTO
(dhopmMyBaHH# KiCTKOBUX 6ajIOK PETHKY10(i6pO3HOi KiCTKOBOI TKAHWHH, IIPO 110 CBiAYNTh 3MeHIIEeHH] ii 1o B 1
eKCIlepMMEeHTaJIbHil rpymi — Ha 32,36 % (p = 0,002), y II - Ha 30,04 % (p = 0,75) ta B III - Ha 10,96 % (p = 0,21)
IIOPiBHSIHO 3 KOHTPOJIbHOIO rpynoto. [TounHaouu i3 45-i gobu i go 60-i 106U excriepuMeHTy criocTepiranacs
3aTPMMKa YTBOPEHHS IJIACTUHYACTOI KiCTKOBOi TKaHUHU pereHepary: y I rpymni Ha 56,35 % (p o 0,0001) ta 49,59 % (p o
0,0001), y I rpymi - Ha 13,75 % (p=0,02) ta 11,07 % (p = 0,008), y III rpymi — Ha 40,56 % (p o 0,0001) Ta 26,84 % (p O
0,0001) nopisHsiHO 3 KOHTpoJseM. [Topsn i3 um Ha 15-Ty i 30-Ty 700y eKCIIepUMEHTY Mif, Ji€lo NPOTUITYXJINHHUX
XiMionpenapariB y KicCTKOBOMY pereHeparti BCTAaHOBJIEHO 30i/IbLIIEHHSI aKTUBHOCTI €KCIIpecii MapKepa KiCTKOBOI
pe3op6uii katencuny K Ha 7,00-9,37 % (p < 0,05) y I excnepumeHTanbHil rpymi, Ha 5,38-7,61 % (p < 0,05) - y Il rpymi
ta Ha 9,13-11,12 % (p < 0,05) - y III rpymi. [Ipu oMy iHTEHCHBHICTb 326apBIEHHS LUTOIIA3MU OCTEOLUTIB 6ysa
BUCOKOIO (+++). Ha 45-Ty 106y i B OCTaHHil1 TepMiH €KCIIEPUMEHTY TaKOX CIIOCTepiranocs 30ibleHHs] aKTUBHOCTI
KarerncruHy K nopiBHSIHO 3 KOHTPOJIbHOIO rpymnoto Ha 17,20 % (p = 0,0012), 13,23 % (p = 0,0011), 18,50 % (p = 0,0002)
Ta Ha 25,72 % (p = 0,0002), 17,64 % (p = 0,003), 22,76 % (p o 0,0001) BianoOBiAHO, MPOTE iIHTEHCUBHICTb 3a6apPBIEHHS
[JMTOIJIa3MY IMYHOAKTUBHUX KJIITUH BU3HAYasIach sIK IoMipHa (++). Y CBOIO uyepry nrHamika ekcripecii KJIiTUHHUMU
€JIeMEHTaMU pereHepaTy Mapkepa KiCTKOYTBOPEHHS OCTEOIIOHTUHY Y TBapUH YCiX €KCIIEPUMEHTATIbHUX IPYI Majla

IIPOTUJIEXXHUI XapaKTep i Ha IOYaTKy eKCIIePUMEHTY OyJia C1ab0 BUPaKEeHa.

2. The dissertation work is aimed at establishing morphological changes and comparing histomorphometric,
immunohistochemical, electro-microscopic, spectroscopic, densitometric, biomechanical indicators of reparative
regeneration of long skeletal bone depending on the impact on the body of antitumor chemotherapeutics, which
are often treated. The development of malignancies in the body causes the formation of bone pain in the form of
osteoporosis and metastatic impact of bones, which greatly causes the risk of fracture in such purposes, even with
such an external mechanical factor. At the same time exacerbation of bone fractures in medical doctors often
occurs against the background of exposure to one antitumor chemotherapy, they can be observed for three
periods of time and are one of the main methods of cancer treatment. Analyzed scientific sources, we made sure
that there are scientific papers on the effects of antitumor chemotherapy on physiological regeneration of bone
tissue, but research on its effect on the morphology of reparative regeneration of long skeletal bone, we did not
know. Because of this, our work established morphological changes in the reparative osteogenesis of long tubular
bones under the influence of antitumor chemotherapeutics. To achieve this goal, we conducted an experimental



study on 480 white laboratory rats at 7 months of age. All animals with the help of a drill with a ball mill at low
speed and with cooling in the middle of the femoral shaft was applied a defect with a diameter of 2 mm to the bone
marrow canal. Next, rats were divided into control (n = 24, without the introduction of anticancer drugs) and three
experimental (I, II, I, n = 72) groups, which after injury and the creation of the next 21 days (three times)
intravenously administered antitumor chemotherapy : I group - doxorubicin (60 mg /m?), I - 5-fluorouracil (600
mg /m?), Il - methotrexate (40 mg /m?). Examination of injured bones was performed on the 15th, 30th, 45th,
60th day of healing of the defect using computed tomography, scanning electron microscopy with X-ray energy
dispersive spectroscopy, histomorphometric, immunohistochemical, biomechanical and statistical methods. The
conducted experimental study made it possible to establish that under the influence of antitumor
chemotherapeutics on the body there is a slowdown in the formation of reticulofibrous bone tissue with an
experimental delay in its reorganization into lamellar. At the same time, in the early stages of reparative
osteogenesis, immature bone tissue formed wide intertrabecular spaces, which were filled with tissue, and the
boundary between maternal bone and regenerate was clearly traced. On the 15th and 30th received in the area of
injury increases the amount of connective tissue with a simultaneous decrease in reticulofibrous bone tissue. Thus,
on the 15th achieved experiment the area of immature bone tissue was lower in control by 15.42 % (p = 0.006) in
the I experimental, by 5.63 % (p = 0.33) - in the II group, by 8.29 % (p = 0.04) - in group III. On the 30th day after
the injury there was a further tendency to complete the formation of beads of reticulofibrous bone tissue, which
reduces its area: in the experimental group - by 32.36 % (p = 0.002), in the II - by 30.04 % = 0.75) and on III - by
10.96 % (p = 0.21) interaction with the control group. From the 45th onwards on the 60th day as a result of the
experiment there was a delay in the formation of lamellar bone regenerate: in group I by 56.35 % ( p o 0.0001) and
49.59 % (p 0 0.0001), in group II - 13.75 % (p = 0.02) and 11.07 % (p = 0.008), in group III - 40.56 % (p o 0.0001) and
26.84 % (p 0 0.0001) compared with the control. In addition, on the 15th and 30th day under the action of antitumor
chemotherapeutics in bone regenerate there is an increase in the expression of markers of bone resorption of
cathepsin K by 7.00-9.37 % (p < 0.05) in experimental groups I, by 5.38-7.61 % (p < 0.05) - in group II and 9.13-11.12
% (p < 0.05) - in group III. The intensity of staining of the cytoplasm of osteocytes was high (+++). In the 45th
achievement in the last term of the experiment there is also an increase in the activity of cathepsin Compared with
the control group by 17.20 % (p = 0.0012), 13.23 % (p = 0.0011), by 18.50 % p = 0.0002) and 25.72 % (p = 0.0002) 17.64
% (p = 0.003), 22.76 % (p o 0.0001), respectively, but the intensity of staining of the cytoplasm of immunoactive cells
was determined as moderate (++). In turn, the dynamics of expression of cellular elements of bone marker
regeneration the formation of osteopontin in animals of all experimental groups was the opposite and at the
beginning of the experiment was weak.
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InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3aCifilaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisSIIBHOCTI

[Toropenos Makcum BosioguMupoBry

[ToropenoB Makcum BosioguMupoBrY

Boiiko AHTOH OJsiekcaHIpoBUY

VKpIHTEI

FOpuenko TetsiHa AHaTOJiiBHA



