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Pedepar:

1. KntiHiko-eKcliepuMeHTalbHO OOIPYHTOBAHO BILJIMB Ha penapaTUBHUN OCTEOTe€He3 OCTe03aMillleHHS KaJIblLili-
docdaTHOIO KepaMiKOI0 3 PisHUMHU (Pi3NKO-XiMIUYHUMU BIACTUBOCTSIMH, B TOMY UMCJIi IETOBAHOIO KPEMHIEM, 110 €
HOBUM y BUPillI€eHHi Ipo6eMU ONTUMIi3allii KOHCOJifallii OCKOJIKOBUX NI€PEIOMiB TOBTMX TPYyOUaCTUX KiCTOK y
TBapuH. KiTiHiKO-peHTreHo/M0riYHO, Makpo- i ricToMOpdOI0TiYHO Ta Ha MifCTaBi reMaTOIOTiYHNX, 6i0XiMiYHMX i
MOJIEKYJISIPHO-610JI0T{UHMX KpUTEPIiB OLiHIOBaHHS 1APaTUBHOTO OCTEOTeHE3y JOBEIEHO, 1110 Y KPOJIiB i cobaK
iMnanToBaHa y JeeKT! KOMIIAaKTHOI YM I'y6yacToi KiCTKOBOI TKaHMHU Kasblili-¢ocdaTHa KepaMika y cKiami
rinpokcuanatuty (72 %), o-tpukansuiiipocdary (28 %) Ta kpeMmHito (1,3 Bar.%) 3 afcopOLiiHOIO aKTUBHICTIO Gisblie

220 mr /T 1posiBJiS€ BUCOKI OCTEOKOHIYKTHBHI, OCTE€OiHTerpalifiHi Ta OCTeOiHAYKTHUBHI BJIAaCTUBOCTI 3 TOMIPHOIO



6iozerpajanieio ocTeo3amillyBaJbHOTO MaTepiay, 3aBAsSKU YOMY 32 OCKOJIKOBUX I1€PeJIOMiB TPy64aCcTUX KiCTOK Y
Cc0o06aK CKOpOYy€eThCS TEPMiH ix KoHcosimauii B 1,5 pasa (p<0,001). 3apazom 3a KJIiHIKO-pEHTTeHOJIOTiYHOTO
OIIiHIOBaHHSI OCKOJIKOBUX I1€PEJIOMIB JOBrUX TPYOUACTHX KiCTOK y CO6aK BCTaHOBJIEHO, 10 HaM6iNbMNIA iX BiICOTOK
IIpUIajae Ha roMisiky — 38,5 %, Aelo MeHIe Ha nepeansuivus - 26,9 %, cterHoBy - 19,2 % Ta HaliMeHIle Ha
II7Ie90BY KicTKU — 15,4 %. 31e6in1b110r0 BOHM JIOKasi3yloThes y ninsHui niadisa — 46,2 %, nemo meHme meradiza -
42,3 %, TuM yacom enidiza - e 11,5 %. Briepiie 3a npuHuunamMu MixkHapoHoi kiacudikanii AO /ASIF
BCTaHOBJIEHO, 1[0 HAM6isIblIa YaCTKA OCKOJIKOBUX IIEPEJIOMIB JOBIMX TPYOYaCTUX KiCTOK — 'y 50 % — HaJIEXUTh J10
tuny C, 46,2 % — no Tuny B i Hatimenma - 3,8 % - 1o Haiinpocrimoro tumy A. B Mexkax niarpyn Haibinsmorwo - 19,2
% — BUSIBUWIACh YacTKa s niarpyn Bl, B2 ta C2, gemo meHmoro -15,4 % - nys C1i C3 i 30Bcim HeBesnukolo - 7,8 Ta
3,8 % - nnsa B3 ta A2 BinnosigHo. Lle € nigrpyHTsIm 117151 6i1bIl pallioHaJIbHOTO BU6OPY METOIB i 3aC0O0iB
OCTEOCHHTE3Y 3 BUKOPUCTAaHHSIM OCTE03aMilllyBaJIbHUX MaTepiasliB g ONTUMIi3allii perapaTUBHOIO OCTEOT€HE3Y.
Briepuie y BeTepuHapHiil opTonenii NpoBeneHO KIiHIKO-€KCIIEPUMEHTAIIbHUY MOHITOPUHT HU3KU KaJIbLIiN-
docdarHoi KepaMiku 3 pisHNMU (Pi3UKO-XIMIYHUMU XapaKTepPUCTUKAMU 32 CTYIIEHEM iX OCTEOKOHIYKTHUBHUX,
OCTEOIHTerpaliiiH1X i 0CTeOiHAYKTUBHUX BJIACTUBOCTEN 11714 LiiIell 0CTeo3aMillleHHs KiCTKOBUX Ae(EKTIB y TBAPUH.
BuBuanu Taki kansLifi-dpocdaTHi maTepianu: nBodasHi rpanyu rigpokcuanatuty (70 %) i o-tpukansuiipocdarty (30
%) 3 apcopbuifiHolo akTuBHicTIO 118,7 Mr /T (['To-500); TpudasHi rpaHysu rinpokcuanaTtuty (55 %), o-
Tpukanslifipocdary (30 %) ta o-tpukansuiigocdary (15 %) 3 agcopbuiiiHoo aktusHicTs 220,5 Mr /T (I'To+o-700);
IBo¢as3Hi rpanyau rinpokcuanatury (70 %) ta o-tpukansuiidpocdaty (30 %), merosani kpemHiem (1,3 Bar.%) 3
azcopbuiitHOo0 akTuBHICTD 117,9 Mr /T (I'TaKr-2); BigmuTi ABo(dasHi rpanyiy, rispokcuanatuty (72 %) i o-
Tpukanblifipocdary (28 %), nerosani kpemHieM (1,3 Bar.%) 3 ancopobuifiHo akTuBHicTIO 229,1 Mr /T (I'T21Kr-700).
PeHTreHoJI0riYHO OCTE03aMillleHHS KaibLil-(pochaTHOIO KEPAMIKOI0 XapaKTepU3yBasocs, IOPiBHIOIOUH i3
3aro€HHSIM KiCTKOBUX J1€(PEKTIB Mifi KPOB'SSHUM 3TyCTKOM, IOMIPHMMMU M€PiOCTaNIbHOIO Ta €HJ00CTAIbHOI0
peaxLisMu JIMIIe y MeXaXxX KiCTKOBOI TPaBMU, TUHAMIYHMM HapOCTAHHSM SIBULL, OCTEOCKJIEPO3Y K O3HAKU
OCTEOT€HHUX IIPOLECiB, IHTEHCHBHICTB SIKOTO 6yJia BUILOIO 32 BUKOPUCTAHHS JIETOBAaHUX KPEMHieM KepaMik 3 6iibli
IVHaMiYHOIO ix 6iomerpagaunieo. BonHoyac MakpomMopgosI0TiyHO KiCTKOBI pereHepaTy KOMIIAaKTHOI KiCTKOBOI
TKaQHMHU Ha 21-y 106y B KOHTPOJIbHIN Ipymi 6y/1 HeWinbHi, KpaTeponoAioHoi opMU 3 MACUBHMMHU PO3POCTaHHSIMU
nepiocty, 3a Bukopucranus I'To-500 - KicTKoBi AedeKTy NOBHICTIO BUIIOBHEH] 3 BEJIMKOIO KiJIbKICTIO IPaHyJ
KepaMmiku, MillHO 3'e€JHaHi 3 pereHepaToM, 3a IIOMipHOi IlepiocTanbHOi peakuii, 3a ['To+o-700 - Marepias pa3om i3
HOBOYTBOPEHOIO KiCTKOBOIO TKAaHMHOIO (POPMYBaB MOHOJIIT i IOBHICTIO iHTErPYyBaBCs 3 MATEPUHCHKOIO KiCTKOIO, 32
['TaKr-2 - KiCTKOBUI MO30JIb [IEII0 BUOKPEMIIIOBABCS i BHAXOAUBCS YiTKO HAJl CPOPMOBAHUM KiCTKOBUM Je(PEKTOM,
a 3a I'TnKr-700 - #oro rpaHyu jieib NPOIJISAATIMCS Y MOHOJIITI KiCTKOBOTO pereHepara, HaJj3BU4aiHo
iHTErpoBaHOrO B MaTEPUHCHKY KiCTKOBY TKaHMHY 0€3 PO3pOoCTaHb IepiocTy. [lonioHo 6yiia i MakpoMop@oJIoriyHa
KapTHHa KiCTKOBUX PEreHeparTiB y ryb4acTiil KiCTKOBiM TKaHUHi. 3a ricTOMOP(OI0TridYHO0 6abHOIO OLIHKOK
BCTaHOBJIEHO, 1110 penapaTUBHUI OCTEOTeHe3 B KOMIIAKTHIN KicTli y KpoJliB 3a ocTeosamimeHHs ['To-500 yu I'To+o-700
npuckopioBascs B 1,4 pasza (p<0,01), I'TaKr-2 - B 1,5 (p<0,001), a ['TnKr-700 - B 1,6 (p<0,001), B ry64acriit - B 1,4-1,5
(p<0,001), 81,8 Ta 2,0 (p<0,001), BignosigHo. BogHo4yac ricromop@osoriyna ouinka I'TnKr-700 goctoBipHO
BUSIBUJIACS BUIIOMWO B 1,1 pa3a, HX y rpynax 3 BUKOPUCTAHHSIM HEJIETOBAaHOI KepaMiku. JJoBeieHO, 0 KepaMika,
JleroBaHa KpeMHieM, 3a6e3I1euye PaHHIO Peakllilo eHA0TeliaJIbHYX KIIITUH 3 iHIyKIli€lo aHrioreHesy, BUIKeE i
sKicHe (OpMyBaHHS KiCTKOBOT'O pereHepary i3 TpabeKysi ryb4acToro TUIY 3aBJsIKM PaHHil OCTE€001aCTUYHIN

peaxlii, yTBOPEHHIO Y KOPOTKi TEPMiHM HOBOi KOMIIAKTHOI KiCTKOBOI TKAHUHY, IHTETPOBAHOI 3 MAaTEPHHCHKOIO.

2. There was clinically and experimentally substantiated the influence on reparative osteogenesis of osteo-
substitution by calcium-phosphate ceramics with various physicochemical properties, including silicon alloyed,
which is new in solving the problem of optimizing the consolidation of fragmentary fractures of long tubular bones
in animals. It was proved by clinical-radiological, macro- and histo-morphological way and on the basis of
hematological, biochemical and molecular-biological criteria for the assessment of reparative osteogenesis, that in
rabbits and dogs the calcium-phosphate ceramics within the hydroxyapatite (72%), o-tricalcium phosphate (28%)
and silicon (1.3 wt.%) with adsorption activity of more than 220 mg/g, implanted into defects of compact or spongy
bone tissue, exhibits high osteoconductive, osteo-integrative and osteo-inductive properties with moderate



biodegradation of osteo-substituting material, due to which in case of fragmentary fractures of tubular bones in
dogs their consolidation time decreases by 1.5 times (p<0.001). Thus, the clinical and radiological evaluation of
fragmentary fractures of long tubular bones in dogs showed that their largest percentage include the leg - 38.5%,
slightly less the forearm - 26.9%, femoral bone - 19.2% and the least humerus - 15.4%. They are mostly localized in
the diaphysis area - 46.2%, slightly less in metaphysis area - 42.3%, while the pineal gland - only 11.5%. For the first
time, according to the international classification AO /ASIF principles, it was established that the largest part of
fragmentary fractures of long tubular bones - 50% - belongs to type C, 46.2% - to type B and the smallest - 3.8% -
belongs to the simplest type A. Within the subgroups, the largest part - 19.2% - was for subgroups B1, B2 and C2,
slightly smaller part - 15.4% - for Cl and C3 subgroups and very small part - 7.8 and 3.8% - for B3 and A2
subgroups, respectively. This is the basis for a more rational choice of methods and means of osteosynthesis using
osteo-substitute materials to optimize reparative osteogenesis. For the first time in veterinary orthopedics there
was performed clinical and experimental monitoring of a number of calcium-phosphate ceramics with different
physicochemical characteristics according to the degree of their osteoconductive, osteo-integrational and osteo-
inductive properties for the purpose of osteo-substitution of bone defects in animals. The following calcium
phosphate materials were studied: biphasic granules of hydroxyapatite (70%) and o-tricalcium phosphate (30%)
with adsorption activity of 118.7 mg /g (GTo-500); three-phase granules of hydroxyapatite (55%), o-tricalcium
phosphate (30%) and o-tricalcium phosphate (15%) with adsorption activity of 220.5 mg/g (GTo+n-700); two-phase
granules of hydroxyapatite (70%) and o-tricalcium phosphate (30%), doped with silicon (1.3 wt.%) with adsorption
activity of 117.9 mg /g (GT1Kg-2); washed two-phase granules, hydroxyapatite (72%) and o-tricalcium phosphate
(28%), doped with silicon (1.3 wt.%) with adsorption activity of 229.1 mg/g (GTIKg-700). Radiologically, the
calcium-phosphate ceramics osteo-substitution was characterized, while comparing with bone defects healing
under the blood clot, by moderate periosteal and endo-osteal reactions only within the bone injury, by dynamic
increase of osteosclerosis phenomenon as a sign of osteogenic processes, which intensity was higher than the use
of ceramics alloyed with silicon with their higher dynamic biodegradation. At the same time,
macromorphologically, the bone regenerates of compact bone tissue on the 21st day in the control group were
loose, crater-shaped with massive periosteal growths, when using GTo-500 - bone defects were completely filled
with a large number of ceramic granules, firmly connected to the regenerator, during moderate periosteal
reaction, with GTo+o-700 - the material together with the newly formed bone tissue formed a monolith and fully
integrated with the maternal bone, with GTIKg-2 - callus was somewhat isolated and was clearly above the formed
bone defect, and with GTIKg-700 - it granules were barely visible in the bone regenerate monolith, extremely
integrated into the maternal bone tissue without periosteal growths. The macromorphological picture of bone
regenerates in spongy bone tissue was similar. According to the histo-morphological score, it was found that
reparative osteogenesis in compact bone in rabbits during osteo-substitution with GTo-500 or GTo+n-700 was
accelerated by 1.4 times (p<0.01), with GTIKg-2 - by 1.5 times (p<0.001), and with GTIKg-700 - by 1.6 times
(p<0.001), in spongy - by 1.4-1.5 times (p<0.001), by 1.8 and by 2.0 (p<0.001), respectively. At the same time, the
histo-morphological evaluation of GTIKg-700 was significantly higher by 1.1 times than in the groups with
unalloyed ceramics.
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