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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOpHK: 31.27.03

Tema gucepranii:

1. BB MeXaHiYHOTO HAIIPY>KEHHS HAa MeTa60J1i3M CTPYKTYPHUX KOMIIOHEHTIB CIIOJIy4HOI TKAHWHU B KYJIbTYPi
¢$i6bpobacTiB 1ypiB

2. The influence of mechanical stress on the metabolism of connective tissue structural components in rat
fibroblasts culture

Pedepar:

1. O6'eKT mocimpKeHHs: 3B's130K MK gedopmaniero GpibpobacTis mif, Iielo MEXaHIYHOTO HANPY>KEHHS Ta
0COBJIMBOCTSIMHU iX CKOPOYYBaJIbHOI CUCTEMHU, CUHTE30M i pO31aioM KOJIareHy Ta Ii1iko3aMiHOIJIiKaHiB,
npoJtipepaTUBHUM MOTEHLIAJIOM, @ TAKOK MOJIEKYJIIPHUMU CTPYKTYpaMU JIaHLIora IepeHeCceHHsl CUTHaJy [Ipo
nedopmaliiio KIiTUHU. MeTa JOCiIKeHHS: 3'1CyBaHHS MOJIEKYJISIPHUX MEXaHi3MiB [Iii CTaTUYHOTO Ta 3MiHHOTO
MEXaHIYHOTO HallPY>KEHHS Ha 3aKOHOMiPHOCTI MeTabos1i3My, nposidepauii Ta mirpatii ¢pibpo6sacTis i BUBHA4YE€HHS
IesIKMX JIAaHOK Ilepefadi CUrHajly IIpo HallpyKeHHs B HUX in vitro. MeTonu: KyJIbTUBYBaHHSI, TpaHC]eKLis
$i6po61aCTiB Y KYJIbTYPi, palioi30TONHUI aHai3, ioHOOOMiHHA XpomaTorpadis, i3oesekTpuyHe GOKyCyBaHHS,
(a30BO-KOHTPACTHA Ta JIa3e€pHa emipyopecleHTHA MIKPOCKOIIisl, CIIEKTPO- Ta CKaHy4a (PIyopoMeTpis,
IMyHOXIMIYHi Ta IMyHOMarHiTHUM METOIU, CTATUCTUYHUI aHai3. TeopeTHYHi 1 NpakTUYHi pe3yabTaTh, HOBU3HA:

Po3po6seHo HOBI Mozesti cTaTUYHOI Ta 3MiHHOI Jedopmaliii KIIiTUH y KyJIbTypi; Blieplie 0XapaKTepU30BaHO



0CO0JIMBOCTI OpieHTaLiIHOTrO po3noainy ¢pibpo6siacTiB B ABOMIPHIil Ky IbTypi pu Aedopmallii; oKaszaHo, 1o Mif,
Ili€el0 MeXaHiYHOTO HaIlpy>KeHHs 30ibIIyI0ThCs ITpolidpepaTUBHUI MTOTEHIial i MBUAKICTD noginy gibpodaacTis, a
TaKOXX METab0JIi3M B HUX KOJlareHy, [J1iKo3aMiHOIJIiKaHiB; CTYIiHb IiIpOKCUIIIOBAaHHS KOJIareHy 3MEHIIY€EThCS;
3arajibHAN BMICT aKTUHY MiJBUIYETHCS Ta B HbOMY 3'SIBJISIETHCSI HECTaHAAPTHA 17151 HEM'SI30BUX KJIITUH anbda-
isodopma. JloBeneHo, 110 JIAHLIOT Ilepeayi CUrHajy po MexaHiyHe HanpyXeHHs B (ibpobyacTax BKIIOYaE B cebe
N-ryikaHu KIiTUHHOI [10BepxHi, anbda26eTal-iHTerpyuHU Ta aKTUHOBI QilaMeHTH LIUTOCKeIeTy. IoHU Kabliiio 3
BHYTPIIIHbOKJIITUHHUX €0 6EPYTh y4acTh y BifoBini ¢pibpo6siacTiB Ha [1il0 po3TIryBasbHOI cCUM. ['amy3b
BMKOPHMCTAHHS pe3yJbTaTiB poboTu: [lemiaTpis, FepOHTOJIOTIS, CIIOPTMBHA MEIMLIMHA, Xipyprisi Ta opToneis, npu
KJIITUHHIN Teparii yIIKO)KeHb CIIOJIy4HOI TKAHWHU Pi3HOI €Tiosorii.

2. The object of study: Relationship between the deformation of fibroblasts under mechanical stress and their
contractile system specificities, the synthesis and the breakdown of collagen and glycosaminoglycans, proliferative
potential, and the molecular structures of cell deformation signal transfer chain. Purpose: clarification of the
molecular mechanisms of static and variable mechanical strain action on the patterns of fibroblasts metabolism,
proliferation and migration and identification of some stress signal transduction chain units in them in vitro.
Methods: cultivation, transfection of fibroblasts in culture, radioisotope analysis, ion exchange chromatography,
isoelectric focusing, phase-contrast and laser epifluorescence microscopy, spectroscopy and scanning
fluorometry, immunochemical and imunomagnetic methods, statistical analysis. Theoretical and practical results,
novelty: The new models of static and alternating cell deformation in culture were created; features of fibroblasts
orientational distribution in two dimensional culture under deformation were first time characterized; was shown
that under mechanical strain proliferative potential, fibroblast division rate, and metabolism of collagen and
glycosaminoglycans increases, the degree of hydroxylation decreases, the total actin level rises and a non-
standard for non-muscle cells alpha-form appears. Was proved that the mechanical stress signal transduction
chain in fibroblasts includes N-glycans of the cell surface, alpha2betal-integrins, and cytoskeletal actin filaments.
The calcium ions from intracellular stores are involved in the response of fibroblasts to the action of stretching.
Field of application and performance: Pediatrics, gerontology, sports medicine, surgery, orthopedics, various
etiologies connective tissue damages cell therapy.
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