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1. O6rpyHTyBaHHS BUKOPUCTAHHS TOJIEPOT€HHUX AEHAPUTHUX KJIiTUH, OTPUMAHUX 3 KDIOKOHCEPBOBAHUX
IOTIepeIHUKIB, Y JIIKyBaHHI ayTOIMyHHMX 3aXBOPIOBaHb (€KCIIEPUMEHTA/IbHE AOCIIiIKEHHS]).

2. Rationale for the use of tolerogenic dendritic cells obtained from cryopreserved progenitors in the treatment of
autoimmune diseases (experimental study).

Pedepar:

1. Incepraniiina po60Ta IPUCBIYE€HA BUBYEHHIO OCOOIMBOCTEN BIIJIMBY KPIOKOHCEPBYBAHHS 32 Pi3HUMHU PEXUMaMU
Ha CTPYKTYPHIi i pyHKIiOHAIbHI XapaKTepUCTUKU MOHOHYKJIeapiB (MHK) KicTKOBOro MO3Ky Ta JeHIPUTHUX KIIITUH
(OK) orpumaHux 3 Hux in vitro. CyTTeBa yBara B po0OTi IPUIiISE€ThCS OLiHIIi TOJIEPOr€HHOr0 IIOTEeHIiany
OoTpUMaHux 3 KpiokoHcepBoBaHux MHK [IK, a came, 31aTHOCTI MiHiMi3yBaTy IIPOSIBM Y MULIEN aJ;'IOBAaHTHOTO

apTpuTy (AA) K eKCIIePUMEHTAJIbHOI MOJieJli peBMaToiiHOro aptpury (PA) y moguHu. B po6oTi 6yj10 BUKOPUCTAHO



HACTYIIHI Cy4aCHi METOAM NOCIiIKEHb: KPDIOKOHCEPBYBaHHS, KyJIbTUBYBAHHA in vitro, IpoTOYHA
nutodyopumertpis, I1JIP B peasibHOMY 4aci, iMyHOMAarHiTHe COpPTyBaHHS KJITUH, iHBEpTOBaHA Ta CBIiTJIOBa
MiKpOCKoIlisl. BifnpaipoBaHO METO, BUZiIEHHS 3 KicTKOBOro Mo3Ky muuieil CBA /H 20-TwkHeBoro Biky MHK y
rpagieHTi Tpasorpady, SKui J03BOJIsIE OTPUMATHU Oisbll HixX 40 % KiIiTUH, cepeq sIKux 12 % craHoBunu CD14+-
MoHOLMTH - nonepenHuky JK. BusnayeHi ymoBu otpumanHsa 3 MHK KicTkoBoro Mo3ky JIK 3 TosieporeHHuMHU
BJIACTMBOCTSIMU METOZIOM KYyJIbTUBYBaHHS in vitro B npucytHocTi IM-KC® (20 ur/mn), 1J1-4 (5 ur/mi) Ta
IexkcameTo3ony (0,4 Mxr/mi). Lle mo3Bosnio ogepxxatu 96% KiaiTuH - KangunaTiB y 1K 3 BUCOKUM piBHEM
SKUTTE3RATHOCTI (92%). 7151 minTBepIKeHHs He3pisoro TosieporeHHoro ¢pexHotuny 1K, oTpuMaHuX B KYJIbTYPi, Y10
nifibpaHo naHesb MapKepiB AJ1s1 LUTO(IyOPUMEHTPUYHOrO aHasizy. BcTaHoBieHO, o audepeHLioBaHHS
MOHOUUTIB y He3pisi JK cylIpoBOAXYy€eThCsI IOSBOIO XapaKTePHOro AJ1s1 LUX KIiTHH Mapkepa — CD11b, Brparoro
CD14-anTturena i MiniMmisaniero piBHS eKcrpecii KocTumynaTopaux mosiekys CD80, CD86. [IpogeMOoHCTPpOBaHO, 110
Ba)KJIMBOIO CKJIQZIOBOIO NAaTOreHe3y AA e nucperyJisuis QyHKLii iMyHHOI cucTeMu Ha TJ1i po3basaHCyBaHHS
LJMTOKiHOBOTrO Npodisio 3 IepeBaKHUM 3pOCTaHHSIM BMICTy IIpo3anajbHUX UUTOKIHIB (1JI-6, ®HII-0, IOH-0) i
nucdyHkuii T- peryastopHoi (Tper) 1aHku imyHiTeTy. Taki 3MiHM CyIPOBOKYBaIMCh MiIBULIIEHHSM KIIiHIKO-
J1abOpaTOPHUX MOKA3HUKIB: PiBHS CiaJIOBUX KiCJIOT, CEPOMYKOIZIB, Ta iHAeKCy apTpuTy (IA). BUBYeHO BIJIUB pi3HUX
peskumiB (P) kpiokoHcepByBaHHS mif 3axuctom 10% IMCO 3 noBisIbHOIO MBUAKICTIO OXOJIOIKEHHS: 1 rpaf, /XB 10 -
80°C (P1); mo - 40°C (P2); o — 25°C (P3) 3 HaCTyIHUM 3aHYPEHHSIM Y KO)KHOMY BUIANKY y pinkuil a3oT (-196 °C) Ha
CTPYKTYPHI Ta PpyHKUioHaNbHi BractuBocTi MHK KicTkoBOro Mo3ky. [1okasaHo, 110 3MiHIOIOYM YMOBU
KPiOKOHCEPBYBAaHHS MO>KHA 30i7IbIIUTH TOJIEPOT€HHUI NOTEHIia/l OTpUMaHuX Ajsl imyHorepamnii JIK. Bnepiuie
IOBeJEeHO, o KpiokoHcepByBaHHs MHK 3a po3pobsienum pexxumom (P2) y nopiBHsIHHI i3 3aranpHonpuiiHatum (P1)
3a0€e31e4yBaB MaKCUMaJbHi NOKa3HUKH iX )KUTTE3AATHOCTI, METab0JiYHOI aKTMBHOCTI, Ta BMicTy CD14+ -
nonepenHuKiB JIK, pa3om 3 BUCOKOIO €KCIIpeci€elo 6i/KiB TernnoBoro moky Hsp70 - iHayKTOpiB ix ToseporeHHoi
akTuBHOCTI. OnjiHKa ¢yHKIioHaNmbHOrO noTeHuiany JK oTpuMaHux in vitro 3 kpiokoHcepBoBanux MHK 3a P2
IIPOJIEMOHCTPYBaja 6i/bll BUCOKY iX TOJIEpOr€HHY aKTUBHOCTD. [linTBEepIpKeHOo, o HnifgBuileHHs Bmicty Hsp70 B
HUX CIPUSLIIO 36iblieHHIo GpopmyBaHHS T-perynstopHux kit (CD4+CD25+ ta FOXP3+) i ix pyHKiOHaNIBHOTO
NOTEeHLliajy 3a paXyHOK aktupalii rena foxp3. Lle npu3Boanso 0o 3HWKEHHS KJIiHIYHOI MaHiecTallii ayToiMyHHOI
naToJiorii y TBapyH. BCTaHOBJIEHO MTPOJIOHrOBaHUH edeKT iMyHoTepanii AeHAPUTHUMY KIIITUHAMU, OTPUMaHUMU 3
KpiokoHcepBoBaHux 3a P2 MHK. Ananiz Bmicty CD4+CD25+- ta FOXP3+-kiiTuH, piBHA ekcnpecii reHa foxp3 i IA Ha
7114 no6y nmiciisa 3acTocyBaHHS pi3HOro Buny Tos/IK nokasas, 10 MOKpaIleHHs KJIiHIYHOTO CTaTyCy TBapyuH 3 AA
6inpIoI0 MipoIo Kopesoe 3 BMicToM FOXP3+ T-perynaTpHux KiliTHH, HDK piBHeM excrpecii reHa foxp3.
[IpomemoHcTpoOBaHa 31aTHICTh TON/JK oTprMaHux 3 KpiokoHcepBoBaHUX MHK koperyBatu nopyumeHun
LIMTOKIHOBUI NPO(Pisb 3 NEPEBAKHUM CTUMYJIOBAHHSIM POAYKLii TPOTU3anaabHUX UATOKIHIB (1J1-4, 171-10) i
HOpMasi3alielo KJIiHiYHOTO CTaHy TBapyH 3 AA. 3icTaByieHHs CTyneHs iHri6iuii mpo3ananbHUX i CTUMYJIALI
MIPOTU3aNaJbHUX [UTOKIHIB Micig pisHOro BUAYy TosJIK-Tepamnii CBiIYnTh PO iXHIO 30aTHICTb peani3yBaTu
PIi3HOCIIPSMOBAHY i 3 Pi3HUM CTYIIEHEM aKTMBHICTb I10 BiJHOLIEHHIO O LIMX LIUTOKIHIB. Briepiie BCTaHOBJIEH]
nepesaru JIK 3 KpiOKOHCEPBOBaHMX NIONEPEIHNKIB, OCOOJIMBO 32 PEXXMMOM 2 B [IPOSIBi IMyHOKOPETYIOYOi Aii B
nopiBHsHHI 3 [IK orpumanumu 3 HatuBHUX MHK. OTpuMani B po6OTi pe3ysibTaTu MOXKYThb OYTH BUKOPHUCTAHI
JIiKapsIMU-KJIHIMCTaMU SIKi ONTAHOBYIOTb i BIIPOBAJIKYIOTh METOLM KIIITUHHO-TKAaHMHHOI Teparlii B IPaKTUKY
JikyBaHH# Al3, B ToMmy uncii PA. TIpencraBienuil Matepian JeMOHCTPY€E MOKJIUBICTE BUKOPUCTAHHS
YJIbTPAHU3bKUX TEMIIEPATYP SIK «iHCTPYMEHTA», IO 3JaTHUI CIIPSIMOBAHO K€PYBATU TOJIEPOT€HHUM IIOTEHLIaJIOM

JK, OTpMMaHUX 3 KJIITUH-TIONI€PENHYKIB.

2. The dissertation is devoted to the study of the features of the cryopreservation effect under different regimes on
the structural and functional characteristics of bone marrow mononuclear cells (MNC) and dendritic cells (DC)
obtained from them in vitro. Considerable attention is paid to the assessment of the tolerogenic potential of DCs
obtained from cryopreserved MNCs, namely, the ability to minimize the manifestations of adjuvant arthritis (AA) in
mice as an experimental model of rheumatoid arthritis (RA) in humans. The following modern research methods
were used in the work: cryopreservation, in vitro cultivation, flow cytofluorimetry, real-time PCR,
immunomagnetic cell sorting, inverted and light microscopy. A method of isolating MNCs from the bone marrow



of 20-week-old SBA /H mice in a trasograph gradient was developed, which allows obtaining more than 40% of
cells, among which 12% were CD14+ monocytes - DC precursors. It was established that the differentiation of
monocytes into immature DCs is accompanied by the appearance of a marker characteristic for these cells -
CDl1b, the loss of the CD14 antigen and the minimization of the level of expression of costimulatory molecules
CD80, CD86. It has been demonstrated that an important component of the pathogenesis of AA is the
dysregulation of the function of the immune system (IS) against the background of an imbalance of the cytokine
profile with a predominant increase in the content of pro-inflammatory cytokines (IL-6, TNF-g, IFN-o) and
dysfunction of the T-regulatory (Treg) link of immunity. Such changes were accompanied by an increase in clinical
and laboratory indicators: the level of sialic acids, seromucoids, and the index of arthritis (IA). The influence of
different modes (P) of cryopreservation under the protection of 10% DMSO with a slow cooling rate was studied: 1
degree / min to - 80°C (P1); up to - 40°C (P2); to -25°C (P3) followed by immersion in liquid nitrogen (-196°C) in
each case for the structural and functional properties of bone marrow MNC. It is shown that changing the
conditions of cryopreservation can increase the tolerogenic potential of DCs obtained for immunotherapy.
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