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1. Inceprarist npucBsYeHa BUBYEHHIO MOPQOJIOTiYHUK, iIMyHOTICTOXiMIYHUX, MOJIEKYJISIPHO-TEHETUYHUX Ta
XiMIYHUX 0CO6IMBOCTEN 6ioMiHepasizallii M'aKMX TKaHMH 32 YMOB Pi3HUX 3arajlbHOIATOJIOTIYHUX MIPOLIECIB, TAKUX
K OOPOSIKICHUM Ta 3JI05IKiCHUM NyXJIMHHUM PiCT, XPOHIYHE 3anajieHHs], AucTpodii Ta aTepockiaepos. JocmiiKeHHs
OyJiu poBefeHi Ha MaTepiai, oTpuMaHoMy Bif 270 malieHTiB, sIKi Mai XBOpoOH, MOB's13aHi 3 6ioMiHepanizauieto. Y
po6OTi 6y BUKOPUCTaHI TaKi METOIU JOCIJKEHHS K MaKPOCKOIIYHe NOCipKeHHs, TiCTOJIOTis, ricTOXiMis,
CBITJIOONTHUYHE Ta (PJIIOOPECLIEHTHE iMYHOTiCTOXIMIUHE OCTiIKEeHHS], BeCTEepPH-0J10T aHai3, iMyHO- 0T,
IIPOCBiYyIOYa i CKaHyl04a €JIEKTPOHHA MIKPOCKOIIiS 3 XIMiYHMM aHaJi30M, aTOMHA CUJI0BA MIKPOCKOIIis,
peHreHiBcbka gudpakiis, iHppayepBoHa CLIEKTPOCKOIIiS,, MAaTEMAaTUYHE Ta CTATUCTUYHE 0OPOOIEHHS JaHUX. Y
IyicepTaliiiHiil poboTi IpeCcTaBIeHO TEOPETUYHE y3arajJbHEHHS i HOBE BUPillleHHs1 HAyKOBOi IPob6JieMH, 110
CTOCYETbCSI [IOKPALLEHHS SIKOCTi 1ialrHOCTUKY XBOPOO, I0B'SI3aHUX i3 6ioMiHepaJlizallielo MISIXOM BUSBJIEHHS
0C006JIMBOCTEN MOP(OreHe3y NaToI0riYHoi 6ioMiHepasisalii M'SIKMX TKAaHKH JII0JICBKOTO OpraHiamy Ha (oHi

aTepoCKJepoay, IpoJlipepaTUBHUX MIPOLIECIB Ta XPOHIYHOrO 3ar1ajleHHs! 32 YMOB Pi3HOi OpraHHoOi JloKaizari.



YcTaHOBJIEHO, 1O B MiHEpasIi30BaHill TKAHMHI A0PTHU Ta A0PTAJIbHUX KJlallaHiB OCHOBHOIO (ha3010 MaTOJIOriYHO]
6iomiHeparizaLii € kKap6oHAT-BMiCHUH, AedeKTHU1, C1ab0KPUCTAJi30BaHMIL allaTUT. YCi BUIQAKU CYIUHHOI
kanbuudikauii 113 npu ii HalinomupeHimMx 37105KiCHUX NyXJIMHAaX BiANoBifganu KansLin-gocdaTHOMY TUITY
6iomiHeparizallii, OCHOBHOIO (pa3010 6ioMiHEpaTbHUX [ENO3UTIB OyJIM CTPYKTYPOBaHIi riJpOKCUANIATUTH 3
nomimkamy B-TKM®. Briepie 3a 0IOMOro10 pEHTI€HiBCbKOI CIIEKTPOCKOIIii 6yJ10 BCTAHOBJIEHO HASIBHICTb
3aJIMIIKIB OPraHiyHOi pe4oBUHM Y [ICAMOMHUX TisbLgX (Ha piBHI 20 %, inmi 80 % 6ysu npencrasieHi
rizpokcuanatutom). MiHepasibHy OCHOBY KOHKPEMEHTIB IIPOCTATU CKJIaflae KApOOHATHUM 6i0anaTUT 3 HE3HAYHUM
BKJIIOUEHHSAM CTOPOHHIX XiMIYHMX eJIeMeHTIB. [IepeBaKHUM MeXaHi3MOM YTBOPEHHS KOHKPEMEHTIB € IIpeLuIiTanisa
IIPSIMUM OCaJIKEHHSIM i3 CeKpeTy IlepeiMiXypoBoi 3271031, a He AucTpodiuHa Kanbiudikaliiss KpoxmMaabHUX Tijlellb.
[pu gocnigykeHHi MiHepai3oBaHMX TKAaHMH Pi3HOI JloKasi3auii HasBHICTb 6iskiB SI00A8 i SI00A9, 30kpema y
BUIJIAAI KasbIpoTeKTUHY (S100A8 /S100A9) 3anyckae npouecu aronTo3y, o BiioOpaskaeTbCsl y BUCOKIN ekcrpecii
Casp 3 y rpyIii 3paskiB MiHepasi30BaHMX TKaHUH Y TIOPiBHAHHI 3 IPyriamMu KOHTPOJIIO. Y MiHepai30BaHUX TKaHUHAX
BHCOKa excrpecis 6inka OPN mMoske CBiunTy PO MOro 3axUCHY i pOpMOYTBOPIOBAJIbHY POJIb Y GioMiHepasioreHesi.
OCHOBHMMU M€XaHi3MaMM €KTOIIYHOTo 6i0MiHepaJIOyTBOPEHHS € MiHepaJlizallis Ha opraHiuHiil MmaTpuui
("TkaHMHHA 6ioMiHepai3anisa": cepLeBo-CyIMHHA KaubUuQiKalis, MOpLesssHOBUAN XOBYHUN MiXyp) Ta IIpSIMe
OCaIPKEHHS 3 IePEHACUYEHOr0 PO3YMHY ('MTOPO’KHUHHA GioMiHepaizalis": IpoCTaToNiTH, KaMeHi )KOBUHOT 0 Mixypa,
cianositi). OKpeMo HeOOXiHO BUAIIUTY BTOPUHHY MiHepasisalilo 3ari6ux TKaHUH Y JilsTHKax HeKpo3iB (KoMeno-

KaybLM(iKaTH, 3/105KIiCHI IyXJIMHY, XPOHIUHE 3allaJIeHHS), 0 PO3BUBAETHCS 3a 3MilIAHUM MEXaHi3MOM.

2. The dissertation eludicates the study of morphological, immunohistochemical, molecular genetic and chemical
features of soft tissue biomineralization during various general pathological processes such as benign and
malignant tumor growth, chronic inflammation, dystrophy and atherosclerosis. The studies were conducted on a
material from 270 patients with diseases associated with biomineralization. Research methods such as
macroscopic examination, histology, histochemistry, optical and fluorescent immunohistochemical research,
Western blot analysis, immune-dot, transmission and scanning electron microscopy with chemical analysis, atomic
force microscopy, X-ray diffraction, infrared spectroscopy, mathematical and statistical data analisis. The
dissertation presents a theoretical synthesis and a new solution to the scientific problem, which concerns the
improvement of the diagnosis quality of diseases associated with biomineralization by the identifying the
morphogenesis features of soft tissues pathological biomineralization in the human body on the background of
atherosclerosis, proliferative processes and chronic inflammation provided different organ localization. In this
work the structure of diseases related to biomineralization in the Sumy region was investigated, orientation and
biological behavior of pathological biomineralization processes under the conditions of different pathologies were
determined. It has been established that in the mineralized tissue of the aorta and aortic valves the main phase of
pathological biomineralization was carbonate-containing, defective, weakly crystallized apatite. With the help of
methods of applied material science, a wide spectrum of biomineral crystals morphology was revealed, which
testify to the various mechanisms of their origin and growth in the cardiovascular system tissues. The main type of
the thyroid gland pathological biomineralization is vascular-dependent calcification, including psammoma bodies
and vascular calcification, which are more common in malignant thyroid tumors. The stromal calcification is
characteristic for all thyroid diseases (defeat of the capsule, intercellular and interpholucular connective tissue),
the parenchymal calcification is characteristic for benign thyroid processes (calcification of colloid and follicular
epithelium). All cases of thyroid vascular calcification with its most common malignant tumors corresponded to
the calcium-phosphate type of biomineralization, the main phase of biomineral deposits in the thyroid malignant
tumors was structurated hydroxyapatite with B-TCMF impurities. For the first time, by X-ray spectroscopy, the
presence of organic material in psammoma bodies (20%, and 80% of hydroxyapatite) was conducted, which
confirms the assumption about the role of the protein component in the formation of psammoma bodies lamellar
structure. The mineral base of the prostate concretions is a carbonate bioapatite with a minor inclusion of foreign
chemical elements. Based on the results of the pathomorphological study and the methods of physical material
science, man can conclude that the dominant mechanism of the concretions formation is the direct precipitation
from the prostate secretion, and not the dystrophic calcification of corpora amylacea. Different topologies and



formation conditions lead to the formation of various crystalline phases and /or different structural organization of
gallbladder biominerals. The presence of SI00A8 and S100A9 proteins, also as calprotectin, is confirmed by their
co-localization in the pathological processes during the study of mineralized tissues of different localization. The
high concentration of SI00A9, the active component of calprotectin, in the cardiovascular system and in
prostatoliths is confirmed by dot-blot and western blot. Under conditions of inflammation such effect of SI00A8 /
S100A9 triggers apoptosis processes, which is reflected by the high Casp 3 expression in the group of mineralized
tissues samples compared to the control groups. Calprotectin-dependent damage of soft tissues can be a critical
element in the pathological biomineralization morphogenesis in the case of different nosologies. In the mineralized
tissues the high OPN protein expression may indicate its protective and formative role in biomineralogenesis. The
main mechanisms of ectopic biomineralization are mineralization on the organic matrix ("tissue biomineralization":
cardiovascular calcification, porcelain gallbladder) and direct precipitation from a supersaturated solution ("cavity
biomineralization": prostatoliths, gallstones, sialoliths). Separately, the secondary mineralization of dead tissues in
the areas of necrosis (comedo-calcifications, malignant tumors, chronic inflammation), which develops under
influence of mixed mechanism, should be highlighted.
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