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Pedepar:

1. Inceprarist NpUCBsAY€HA 3'ICYyBaHHIO 06i0XiMiYHMX MEXaHi3MiB PEMOJEJIIOBAHHS XPAILIOBOi TKAHVHU 32
€KCIIepUMEHTAJIbHOTO MOHOMOALIeTaT-iHIyKOBAaHOTO ocTeoapTputy (OA) Ipy BBEJI€HHI XOHIPOITUHY CyJIbdaTy
(XC) i mpobioTuxa (I1B). BctanoBeHo, 110 B L1ypiB 32 yMOB eKCIlepUMeHTaIbHOro OA BUHMKAIOTh AUCOIOTMYHUN
CTaH TOBCTOI KUIIKU Ta AET€HEPaTUBHO-IACTPO(PIYHNMY 3MiHM Y XPSLIOBiYl TKAHWHI KOJIIHHUX CYIJI00iB, B
CHUPOBATIIi KPOBi 3pOCTAIOTh KOHLIEHTPALlii KII0YOBUX 6i0OXiMIYHUX MapKepiB META00J1i3My XPSIa: OJIiIrOMEPHOTO
MaTpPUKCHOTO 6isIKa Xpslla, arpekaHy, KaTeriCuHy K, XpsmoBoro ri1ikonpoTeiny-39 Ta MaTpUKCHUX
MmeTasonpoTeinasz (MMII-1,2,3,8). Kpim Toro, B Xps1110Biil TKAaHUHI Ta KPOBi 32 eKcllepuMeHTanbHOro OA BUSBIIEHO
NiABUILEHHS KOHLIEHTPalii npocTarjaanauny E2, 36inbleHHs piBHS eKclpecii 3alyyeHNxX 0 PO3BUTKY 3alajIeHHS
reniB (Ptgs2, Nos2, Tgfbl), BMicTy KaTab0s1iYHMX IOKA3HUKIB TPO3aNaJbHOrO UUTOKiHOBOTrO npodinto (1JI1-1o, HII-n,

1JI-6, 1J1-8, I®H-0) Ta TOP-0 npy 0AHOYACHOMY 3HWKEHHI BMiCTy aHa0O0JIiYHUX [IPOTU3ANaJIbHUX LUTOKIHIB (1JI-4, 1JI-



10) Ta I®P-1; inTeHcHpikaLio BilbHOPAAUKAIbHUX MTPOLIECIB: 3pOCTaHHS BMICTy CYyNEPOKCUAHUX PaiUKaliB,
[IepeKucy BOJHIO, IIPOIYKTiB OKMCHEHHS JIillifiB Ta OifKiB; mopymeHHs QYHKLIiOHYyBaHHS aHTUOKCUIAHTHO]
CHCTEMH, IO CBiAYMIIO [P0 PO3BUTOK 3allajJIeHHs Ta OKMCHOTO CTPECY SIK Ha JIOKAJILHOMY, TaK i Ha CUCTEMHOMY
piBHsIx. [ToKa3aHO 3HW>KEHHSI PiBHIB €KCIIPecii reHiB OCHOBHUX KOMIIOHEHTIB XpsuoBoro Mmatrpukcy (Col2al, Acan,
Comp) Ta nigBULIEHHS eKCIpecii 3aly4eHuX B IJISIXM CUTHaIbHOI TpaHcaykuii renis (Tlr2, Tlr4, Nfkbl) y xpsimosii
TKaHVHI IypiB 3 ekcriepuMeHTanbHUM OA. 3a ymoB BBenleHHs XC Ta [1b TBapuHam 3 eKkcriepuMeHTanbHuM OA
CIIOCTepiranncs Kopekluist IMCOioOTUYHYX NOPYIIEeHb MiKpOOiOTY TOBCTOI KAILIKY, YACTKOBE BiIHOBJIEHHSI MOP(O-
TiCTOJIOTIYHOTO CTaHy CYIJI00iB i NOKa3HUKIB CTPYKTYPHOI 6yZ0BM MaTPUKCY XPSIIOBOI TKAHMHU, JOCHiIKYBaHAX
6ioxiMiuHMX MapkepiB MeTabo01i3My XPSIIIOBOI TKAHWHU Ta 3allajleHHs, IPOOKCHUIAHTHO-aHTHOKCHUIAHTHOTO
romeocrTasy, 3HwkeHHs ekcnpecii TLR-2, TLR-4 i NFob. Bussneno, mo XC i I1B nposBisiioTh IpOTU3aIlaibHYy,
AHTUOKCUJAHTHY Ta PETEHEPYIOYY Iil0 LIJISXOM SIK HOpMalidallii KMIIKOBOiI MiKpOOiOTH, TaK i akTuBalii aHabOJIiYHAX
IIPOLECIB Yy XPAIIOBIY TKaHVHI 32 YMOB eKcriepuMeHTanbHoro OA. 3a pe3yibTaTaMyu €KCIIEPUMEHTAILHUX
IOCJIiIKeHb 3alIpONIOHOBAHO KOHLIENTYaJIbHY CXEeMY 3aJIy4eHHsI MiKpOOiOTH TOBCTOI KUIIKU 10 610XiMIYHUX
MEXaHi3MiB peMOJIeJII0BaHHS XPSI0BOi TKAHWHU CYIJI00iB NP eKkcriepumeHTansHoMy OA yepes TLR-2 /4-

onocepenkoBanuil NF-oB-3anexxHuit 3ananbHUN MJISIX.

2. This work is devoted to the investigation of biochemical mechanisms of cartilage remodeling in experimental
osteoarthritis (OA). We conducted a comprehensively evaluated gut microbiota status; histological changes in knee
articular cartilages; changes of blood serum metabolic biochemical markers and expression of main genes
responsible for cartilage matrix remodeling; biochemical markers and expression of genes responsible for the
development of inflammatory responses, maintenance of prooxidant-antioxidant balance; and changes of signal
transduction pathways in cartilage tissue in monoiodoacetate-induced experimental osteoarthritis upon the
administration of chondroitin sulfate (CS) and probiotic (PB). It was found that experimental OA causes dysbiosis of
rat colon accompanied by degenerative and dystrophic changes in cartilage and subchondral bone of knee joints.
We also registered the increase in blood levels of main biochemical markers of cartilage metabolism, which play an
important role in cartilage degradation and remodeling: cartilage oligomeric matrix protein, aggrecan, cathepsin K,
chitinase-3-like-protein-1 and matrix metalloproteinases-1, 2, 3, 8. At the same time, we detected changes in rat
cartilage and blood serum under experimental OA: increased levels of prostaglandin E2; upregulation of Ptgs2
(cyclooxygenase-2), Nos2 (inducible nitric oxide synthase) and Tgfb1 (transforming growth factor beta 1), which are
involved in the development of inflammatory responses; increased levels of catabolic pro-inflammatory cytokines
(IL-1o, TNF-n, IL-6, IL-8, IFN-0) and TGF-o with simultaneous decrease in anabolic anti-inflammatory IL-4, IL-10 and
IGF-1; intensification of free radical production: increase in the amount of superoxide anion, hydrogen peroxide
and products of lipid and protein oxidation; antioxidative defense disorders: increased activity of superoxide
dismutase and catalase with elevated levels of oxidized glutathione, simultaneous downregulation of glutathione
peroxidase, glutathione transferase and glutathione reductase combined with decrease in reduced glutathione,
which was interpreted as both systemic and local inflammation and oxidative stress. We also detected
downregulation of main cartilage matrix genes Col2al, Acan, Comp, and upregulation of TIr2, Tlr4, Nfkb1 involved
in signaling, in the cartilage of rats upon the experimental OA. Administration of CS and PB to the experimental
animals with induced OA resulted in correction of colon microbiota; partial recovery of morphological and
functional state of joints, structural elements of cartilage matrix, biochemical markers of cartilage metabolism and
inflammation, prooxidant-antioxidant homeostasis. Colon microbiota appeared to participate in biochemical
mechanisms of articular cartilage remodeling in experimental OA model through TLR-2 /4-mediated NF-oB
inflammatory pathway. We found that chondroitin sulfate and probiotic show anti-inflammatory, anti-oxidative
and pro-regenerative activity both through the normalization of gut microbiota and the activation of cartilage
anabolism in rats upon monoiodoacetate-induced experimental osteoarthritis. The results of our experimental
study are summarized in a conceptual framework describing the role of gut microbiota in biochemical regulation
of articular cartilage remodeling upon the experimental osteoarthritis.
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