O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHH HOMep: 0223U001893

Jep>KaBHHH peecTpaniliHui HoMep: 0121U112008

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 04-02-2023

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: JlocnifxeHHs BIJIMBY NipasosBmicHUX GicdochoHaTiB Ha PYHKIIOHYBAaHHS MEBAJIOHATHOTO

LIJISIXY, €EKCIIPECi0 KPUTUYHYX T'eHiB Ta PiBeHb aNlONTO3y Y NONYJISILii KJIITUH MOHOLUTApHO- MakpogaraibHOi JIiHii.
IToyaTok eramy: 01.2022
3aKkiH4YeHHs eTamy: 12.2022

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0coou (260 ITIB ¢izuyHOi 0c00H): IncTUTYT GioXiMmii iM. O. B.

[Manapina HanjoHanbHOI akameMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05417288

Micue3Haxoa KeHHS: By JleontoBuya, 6yx,. 9, m. Kuis, 01054, Vkpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 380442345974, 380442796365

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01061, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTruHui 06car ¢piHaHCyBaHHA (THC. rpH.): 130.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocminKeHHs 610J10TiYHMX BJIACTUBOCTEN HOBUX Iipa30JIBMiCHUX 6ichocoHATIB, SIK IOTEHLiHUX PEryJsaTopiB

MEeTabo0J1i3My KiCTKOBOi TKAHUHU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Study of biological properties of new pyrazole-containing bisphosphonates as potential regulators of bone

metabolism

Pedepat yKpaiHCBKOIO:

BrpaTa macu KiCTKOBOi TKAaHMHU € OCHOBHOIO IIPMYMHOIO OiJIbIIOCT] 3aXBOPIOBaHb CKeJleTy. 3acobamy, sKi 31aTHi
3arajibMyBaTy BTPaTy KiCTKOBOi MacHu 3a paxyHOK IIPUTHiY€HHS pe30p61iii KiCTKOBOI TKAHUHM, BBAXKAIOTbCSI
IIpernaparu Kajbliilo, ECTPOreHiB, KAIbLIUTOHIHY, 6icdocdonartis i npenaparis Bitaminy D3. [Ipore npenaparamu
IIepIIOoi JIAaHKY 3aXUCTY IIPU BTPATi KicTKOBOi Macu € 6icdocdonaru. Came BOHU 3a/IULIAIOTHCS OLHUMU 3 HANOIIbII
IieBUX 3aCc00iB JIiKyBaHHS 3aXBOPIOBAHb OIIOPHO-PYXOBOTO anapary, a po3pobdKa HOBUX JOCKOHAJIIMINX iX aHAJIOTiB
Mae MMPOKi NEPCIEKTUBYU NPAKTUYHOrO 3acTocyBaHHs. Kombinyloun MeTonu 6i0iHpOpMaTUIHOrO aHai3y Ta
BipTyaJIbHOTO CKPUHIHIY cepe[] IIMPOKOTo CIIEKTPY MOKJIMBUX BapiaHTiB 6yJI0 BilibpaHO Ta CUHTE30BaHO PA/,
aHasoriB 6icpochoHaTiB, paAUKaIOM SIKUX 0yJI0 0OpaHO NOXinHI Iipa3osy. 3 METOIO TOAAJIBLIONO AOCiIKEHHS
6i0JI0TIYHUX, 30KPEMA ITPOTUPE30POTUBHUX, BJIACTUBOCTEN Mipa3osBMicHUX 6icdocdoHaTIB 610 JOCTiIKEHO iX
BIUIUB HA META60JIiYHy aKTUBHICTb KJIiTHH JIiHii J774A.1 Ta NepBUHHOI KyJIbTypHU Te€NaTOLUTIB 1ypiB MmeTogqom MTT;
BMBYEHO iX 3arajbHy aHTMOKCUIAHTHY, aHTUOKUCHIOBaIbHY i DPPH-panukan 3B's13yt04y akTUBHICTS in vitro;
IOCJIIKEHO iX BIIJIMB HA CMHTE3 i30MPEHOIIiB Ta XOJIECTEPOJYy MEBAJIOHATHOTO MIJIAXY Y KJIITHHAX J774A.1, a TakoX
3IATHICTb OO iHriOyBaHHS €H3MMATUYHOI aKTUBHOCTI apHe3unanipodocdar cuHrasu. OTpuMaHi pesyabTaTi
IOCJIiIPKEHHS SIK IPO- /aHTUOKCUJAHTHUX BJIACTUBOCTEM Mipa3osiBMicHUX 6icdocdoHaTiB, Tak Ta iX iHriGyBasbHOTO
BIJINBY Ha €JIEMEHTU MEBAJIOHATHOT'O BHYTPIIIHbOKJIITUHHOTIO IJISIXY LO3BOJISIOTH SKiCHO, Y IIOPiBHSIHHI 3
30JI€IPOHOBOIO KMCJIOTOIO, JONTOBHUJIUCS BUBYEHHSIM iX 3arajibHOrO PiBHIO UUTOTOKCUYHOCTI Ta MPOANONTUYHO] Iii.
BuiesasHaueHi pe3ysbTaT pOOOTH BKA3YIOTb, 110 OKPEMI IPeICTaBHUKU JOCTiIXyBaHUX 6icpochoHaTiB MAIOTh

LIi7IKOM BUCOKY e(eKTUBHICTb iHri6yBasbHOI IPOTUPE30POTHUBHOI Aii i3 MEHIIUM piBHEM LIUTOTOKCUYHOCTI.

Pedepar aHr1ilicbKOIO:

Loss of bone mass is the main cause of most diseasesskeleton Calcium, estrogen, calcitonin, bisphosphonates, and
vitamin D3 preparations are considered to be agents capable of inhibiting bone loss by inhibiting bone tissue
resorption. However, bisphosphonates are the first line of defense against bone loss. They remain one of the most
effective means of treating diseases of the musculoskeletal system, and the development of new, more advanced
analogues of them has wide prospects for practical application. By combining the methods of bioinformatics
analysis and virtual screening, a number of bisphosphonate analogues were selected and synthesized from a wide
range of possible options, and pyrazole derivatives were chosen as the radical. In order to further investigate the
biological, in particular antiresorptive, properties of pyrazole-containing bisphosphonates, their influence on the
metabolic activity of cells of the J774A.1line and the primary culture of rat hepatocytes was investigated by the
MTT method; their general antioxidant, antioxidant and DPPH-radical scavenging activity in vitro was studied;
their effect on the synthesis of isoprenoids and cholesterol of the mevalonate pathway in J774A.1 cells, as well as
their ability to inhibit the enzymatic activity of farnesyl pyrophosphate synthase was investigated. The obtained
results of the study of both the pro-/antioxidant properties of pyrazole-containing bisphosphonates and their
inhibitory effect on the elements of the mevalonate intracellular pathway allow qualitatively, in comparison with
zoledronic acid, to be complemented by the study of their general level of cytotoxicity and proapoptotic action.
The above-mentioned work results indicate that individual representatives of the studied bisphosphonates have a
very high efficiency of inhibitory anti-resorptive action with a lower level of cytotoxicity.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII ykpaiHCcBbKOIO: Qinanbuuii 38it HJIP Mosogux Buennx HAH Ykpaitu mopo mocsimKeHHs
6i0XiMiYHMX BJIACTUBOCTEN HOBUX [IEPCIEKTUBHUX HOBOCUHTE30BAaHUX Mipa30aBMiCHUX 6icdocdoHarTiB in vitro.
3BIT CTOCY€ETbCS BUBYEHHS aHTMOKCUAAHTHUX Ta aHTUOKMCHIOBAJILHUX BJIACTUBOCTEN HOBUX MiPa30JIBMiCHUX
6icdocdoHariB, 31aTHOCTI MOMIYJIIOBATH AMIONTO3 T EKCIIPECII0 KIIIOUOBUX T€HIB Y KIITUHAX MaKpogarajabHOro TUILY
IKe772Al1, a TakoX iX iHrOyBaJIbHUX BJAACTUBOCTEN IIOA0 MEBAJIAHATHOTO META00JIIYHOTO MIJISIXY Ta €H3UMATUYHOI

akTuBHOCTI papHesunmnipodocdaT cuHTA3N.

Ha3zpa HTII anrsiicbKoI0: Final report of the research project of young scientists of the National Academy of
Sciences of Ukraine on the study of biochemical properties of new promising newly synthesized pyrazole-
containing bisphosphonates in vitro. The report concerns the study of antioxidant and antioxidant properties of
new pyrazole-containing bisphosphonates, their ability to modulate apoptosis and expression of key genes in
J772A1 macrophage type cells, as well as their inhibitory properties regarding the mevalonate metabolic pathway
and the enzymatic activity of farnesyl pyrophosphate synthase.

HTII, sxy nepezn6ayasiocsi CTBOPUTH:

ITpuunnu, yepe3s saki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJsIbTaTH: Mertoay, Teopii

l'asy3s 3acTOCyBaHHS: JlocigKeHHs i eKcliepruMeHTaIbHI po3poGKK y chepi IPUPOIHUYNX | TeXHIYHUX HayK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omuc HTII: NocnigxeHo npo- Ta aHTUOKCUIAHTHI BJIACTUBOCTI HOBOCUHTE30BAHMUX ITiPAa30JIBMICHUX
6icocdoHaris in vitro i3 BUKOpUCTaHHSIM YyTIMBUX XPOMOreHHUX cyocTtparis 2,2-diphenyl-1-picrylhydrazyl
(DPPH), Dichlorophenolindophenol (DCIP) ta TEK 3a 101omMorom KojopuMeTpUYHOTro aHalidy. BukopucroByouu
metos MTT 6ys10 BUBYEHO BIJIUB HOBUX Mipa3osBMicHUX 6icdocdoHaTIB Ha BUSKMBAHHS />KUTTE3NATHICTD SIK

MOHOLMTapHO-MaKpodaraabHoi JiHii KIiTuH (J774A.1 un RAW264.7), Tak i Ha IePBUHHIN KyJIbTYpPi reaTOLUTIB.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns Skocti XUTTA Ta 370POB' HACENIEHHS,

eeKTUBHOCTI AiarHOCTUKY Ta JIiKyBaHHS XBOPUX
Bnyins HTII Ha moBKiJjs:
BrnpoBags>keHnHs HTII: He snposamxero
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy:
3aKkiHYeHHs eTamy:
Crno>kuBavi NPOAYKIIii: HayKOBO-IOCIIiIHI Y4TAHOBU Ta MEMYHI 3aKJIa1
IlepcneKTHBHI PHHKHU:
XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HagaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHS:

IloTeH1iaIbHUE O0OCST IIPOJAIKY, THC. TPH..



OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):
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