O6J1ikoBa KapTKa [IiP
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I. 3arasibHi BimOMOCTI
Jep>kaBHHH 00J1iKOBHI HOMep: 0225U000283
Jep>kaBHUH peecTpauiliHUI HOMEP: 0124U002507
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 08-01-2025

II. Etran BukoHnauus JiP
Homep eramny: 1

HasBa eramny: JJocnigkeHHs i3sMKO-XiMiYHMX, aHTUOKCUJIAHTHUX Ta IUTOTOKCUYHUX BJIACTUBOCTEN HOBUX

KaJlikcapeH-MeTujIeH-6ic-QocOHOBUX KUACJIOT in vitro.
IToyaTok eramy: 02.2024
3akiH4YeHHs eTamy: 12.2024

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHs IOPHAHYHOI 0ocoou (a6o ITIB pizumuyHO0i 0cO6H): IHCTHTYT Gioximii im. O. B.

[Mannanina HanjioHanbHOI akageMii Hayk YKpainu

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, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

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 BuzaTkis i KpeguryBaHHs (KITKBK): 6541230

dakTuuHui 06car ¢piHaHcyBaHHA (THC. rpH.): 700.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KanikcapeH-meTuieH-6ic-$pocOHOBI KUCIOTH SIK TIOTEHIIiMHI OCTEOIIPOTEKTOPHI 3aCO0M Y KOMILJIEKCHIH 3

BiTaMiHOM D3 Teparii 3aXxBOpIOBaHb KiCTKOBOI TKAHUHMU.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Calixarene-methylene-bis-phosphonic acids as potential osteoprotective agents in the complex therapy of bone
tissue diseases with vitamin D3.

Pedepar yKpaiHCBKOIO:

Kom6inyroun meTonu 6ioiHGOpMaTHYHOTO aHasi3y Ta BipTyajlbHOTO CKPUHIHTY cepefi HIUPOKOTo CIEKTPY
MOXJIMBUX BapiaHTiB 6yJI0 BiliOpaHO Ta CUHTE30BaHO Psifi aHaJIOTiB 6icpocdoHaTIB, NIaTHOPMOIO SIKMX MOCTYKUIU
KajsieKc-4- Ta 6-apeHu, a paguKaaoM 4J1s IKUX 6yJI0 06paHO 3aJIMIIKUA MeTUIeH-6ic-(pocPOHOBOI KUCIOTU. 3 METOIO
MOJAJIBIIOrO AOCIiMKEHHS 6i0JI0TiYHMX, 30KpeMa MPOTUPE30POTUBHUX, BIACTUBOCTEN KaJlikcapeH-MeTuieH-6ic-
$HocHOHOBUX KUCJIOT OYJI0 JOCIIKEHO iX BIIJIMB HA META00JIIUHY aKTUBHICTb KJIITUH JliHii RAW264.7 meTogom MTT;
BMBYEHO iX 3arajbHy aHTMOKCHIAHTHY, aHTUOKUCHIOBAJIbHY i pafuKaa-HeUTpasizylody akTUBHICTb in Vitro;
TOCJIIPKEHO iX BIUIMB aKTUBHICTb reHepyBaHH AQK y akTMBOBaHUX KiliTHHaX RAW264.7, a TaKOX 3[aTHICTb 10
iHribyBaHHS €H3UMaTUYHOI aKTMBHOCTI ¢apHe3uinipodocdar CUHTa3!; BUBYEHO 3[ATHICTb CIIOJIYK BUKJIUKATH
arlonTo3 Ta PEryJI0BaTU €KCIIPECilo KIJII0YOBUX TAPTeTHUX I'EHIiB y KJIITHHAX MUALIAYMX MakpodariB RAW264.7.
OTpumaHi pe3ybTaTi JOCIIPKEHHS SIK IIPO- /aHTUOKCUIAHTHUX BJIACTUBOCTEN KasliKCapeH-MeTuIeH-6ic-
$ochHoHOBUX KUCJIOT Ta iX iHI1OYBaJIbHOTO BIJIMBY HAa €JIEeMEHTH MEBaJIOHATHOTO BHYTPIlIHbOKJIITUHHOTO LIJISIXY
IIO3BOJISIIOTB SIKICHO, Y IIOPiBHSAHHI 3 30J1€IPOHOBOIO KUCJIOTOIO, JOIIOBHUJIACS BUBYEHHSM iX 3arajIbHOTO PiBHIO
IIUTOTOKCUYHOCTI Ta MPOAIONTUYHOI Aji. Bisibll TOro, KoM6iHaIlisl MOJIEKYISIPHO-010XiMiUYHUX METOIiB JO3BOJINJIA
IOCJIAUTY IPSIMi UM OTIOCEPEIKOBaHi PerysiTOpHi e(peKTU LUX CIOJYK B KiIiTUHax RAW264.7 Ha piBHi
TpaHckpunuii Ta ekcrpecii maTpuyHoi PHK 1inboBux reHis. BuineszasHaueHi pe3ysibTaTu poOOTH BKa3ylOTb, L0
OKpeMi IpeiCTaBHUKY JOCJII)KYBAaHUX KaJlikCapeH-MeTuJIeH-6iC-(POC(OHOBUX KUCJIOT MAIOTh LIiJIKOM BUCOKY
e(eKTUBHICTb iHri6yBalbHOI IPOTUPE30POTUBHOI Aii i3 MEHIIMM PiBHEM LUTOTOKCUYHOCTI, 1[0 MOXKe OyTH
[IePCIIEKTUBHUM JJIs1 PO3POOKY MaliGyTHBOIO JIIKaPChKOTO 3aC00y i3 MEHIIMM IPOSBOM [106IYHUX e(eKTiB, HIX € y

icHy10uMX OPEHI0BUX IIperapariB NPOTUPE30POTUBHOTO CIIPSIMYBaHHSI.

Pedepar aHIJIiHCBKOIO:

By combining methods of bioinformatics analysis and virtual screening from a wide range of potential options,
several bisphosphonate analogs were selected and synthesized, with calixarene-4- and 6-arene scaffolds, and
methylene-bis-phosphonic acid residues chosen as the radicals. To further investigate the biological, specifically
anti-resorptive properties of the calixarene-methylene-bis-phosphonic acids, their effects on the metabolic
activity of RAW264.7 cells were studied using the MTT assay; their overall antioxidant, anti-oxidative, and radical-
neutralizing activities in vitro were examined; their impact on the generation of reactive oxygen species (ROS) in
activated RAW264.7 cells was explored, as well as their ability to inhibit the enzymatic activity of farnesyl
pyrophosphate synthase; and the ability of the compounds to induce apoptosis and regulate the expression of key
target genes in murine macrophage cells (RAW264.7) was also studied. The obtained results regarding the pro-
/antioxidant properties of the calixarene-methylene-bis-phosphonic acids and their inhibitory impact on
elements of the mevalonate intracellular pathway, in comparison to zoledronic acid, were complemented by
studies of their overall cytotoxicity and pro-apoptotic effects. Moreover, the combination of molecular-
biochemical methods allowed for the investigation of the direct or indirect regulatory effects of these compounds
on RAW264.7 cells at the level of transcription and mRNA expression of target genes. The results suggest that
certain representatives of the studied calixarene-methylene-bis-phosphonic acids exhibit high inhibitory anti-
resorptive efficacy with a lower level of cytotoxicity, which could be promising for the development of future



drugs with fewer side effects than existing branded anti-resorptive agents.

Inpexc YIK: 577.16, 661, 616.7, 57.053+615.272+616.71-007.234

Koau TeMaTHYHHX PYOPHK: 31.23.23, 61.31.51, 76.29.40

KepiBHUKH po6OTH

BiacHe IlIpizBuie Im's I10-6aThKOBI: JlabyasuHchkuit JMutpo OsieroBud
HaykoBHH CTYHiHB: K. 6. H.

BueHe 3BaHHSI:

Inentudikarop ORCID ID:

HoparkoBa indopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: [IpoMiXkHMiA 3BiT [0 TPaHTy KOHKYPCHOi Tematrku HAH Ykpainu nocmigHupkumu
Jaboparopismu /rpynamMu Mmosoaux Buennx HAH Ykpainu 1151 npoBeneHHs LOCTiIKeHb 3a IPiOPUTEeTHUMU
HaIpsIMaMu PO3BUTKY HayKu i TexHiku y 2024-2025 pp. mo10 fociaKkeHHs 6i0xXiMiYHUX BJIAaCTUBOCTEN

HOBOCUTHE30BaHUX KaJlikcapeH-MeTuseH-6ic-pocoHOBUX KUCIIOT in vitro.

Hazpa HTII aHrsi#cbKoI0: Interim Report for the Grant under the National Academy of Sciences of Ukraine’s
Competition for Research by Young Scientists' Laboratories /Groups in 2024-2025 on the Study of Biochemical
Properties of Newly Synthesized Calixarene-Methylene-Bis-Phosphonic Acids in vitro.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:

Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHo:

OTpuMaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3s 3acTOCYBaHHS: [locigKeHHs i eKCliepUMeHTaIbHI pO3pO6KY y chepi IPUPOIHIINX | TEXHIYHUX HAYK
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: locnigkeHo mpo- Ta aHTUOKCHUAAHTHI BJIACTUBOCTI HOBOCUHTE30BaHUX KasliKCapeH-MeTUjIeH-6ic-
($HochHOHOBUX KUCJIOT in Vitro i3 BUKOPUCTAaHHSIM YyTJIMBUX XpPOMOreHHUX cyberparis 2,2-diphenyl-1-picrylhydrazyl
(DPPH), Dichlorophenolindophenol (DCIP) ta TBK 3a 10moMOro KOJIOPMMETPUYHOTO aHali3y. BukopucroBydn
meton, MTT Ta pe3a3ypuH 6yJI0 BUBYEHO BIJINB HOBUX KaJlikcapeH-MeTujIeH-6ic-PpocdOHOBUX KUCIIOT Ha
BIDKUBAHHSI /SKUTTE3IATHICTh IK MOHOLIUTaPHO-MaKpodaraabpHOi JiHii KJIiTuH RAW264.7, o1iiHeHo iX BIJIUB Ha
aronTo3 Ta BUPOOJIEHHS aKTUBHUX (POPM KUCHIO Y MOMNYJISALIL HUX KJIiTHH, BU3BHAY€HO IUTOTOKCUYHICTBD, @ TAKOXK
peryJIITOpHUIA BIUIUB HA PiBeHb eKcIpecii 1inboBux reHiB makpodaris Car2, NFaTcl ta IL-1b. OTpumani pesyabratu
[03BOJIMJIN BifliOpaTy HaNOibII IIEPCIIEKTUBHI CIIOJIYKY i3 OCTEOIIPOTEKTOPHUMU BJIACTUBOCTSIMU JJ1s1 TOJAJIBIINX

IOCiIKEHD in Vivo Ha HACTYITHOMY €Talli IIPOEKTY.

ConjiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns SkocTi XUTTA Ta 3710pOB'sS HACENIEHHS,

e(peKTUBHOCTI iaTHOCTUKHU Ta JIiIKyBaHHSI XBOPUX
Brnius HTII Ha moBKiJjs:
BnpoBaaskennss HTII: He snposamxeno
IIpakTuyHa peasnisanis HTII
IToyaTok eramy: 02.2024
3akiHYyeHHs eTamy: 12.2024
Crno>kuBayi npo,uyKuii': HaykoBo-gocigHi ycTaHOBU
IlepcrieKTHBHI PUHKH: Punku YKpainu Ta cBiTy
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHSI.
IToTeHUiaILHUM 00CAT IIPOAAKY, THUC. TPH.:

OuiKkyBaHHI TepMiH OKYIHOCTI (pPOKiB):



JopaTtkoBa iHdpopmamist:

IX. Bi6sriorpadiuyHuii onuc

HEMae

X. 3aKJIIOYHI BiZOMOCTi

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB

Binoyc Bacuib JleoHigoBuy

(o.¢inocod, Mmonoamunil HAYKOBUH CHiBPOOITHHK)

Cipomonot Anapiit AHppinnoBuy
(k. 6. H., 03.00.04)

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTparop

KepiBHuk Bigginy YKpIHTEI, mo €
BiZIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisIIBHOCTI

Komicapenko Cepriit BacunboBud

1. 6. H.

H.c. YepHuu [puna I'puropisHa

+38 (044) 235-31-37




