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4. JI>kepesia Ta HanpssMU (piHaHCYBaHHA

IligcTaBa aJ1s IpoBeAeHHs POOIT: 34 - IOTrOBip (3aMOBJIEHHS) 3 LIeHTPAJIbHUM OPIraHOM BUKOHABYOI B/IaM, aKaieMi€lo HayK

(ro;10BHMMH PO3NOPSIAHMKAMYU OI0IKETHUX KOIITIB HAa poBeaeHHs HIIKP)

KIIKBK: 6541030



Hampsm ¢inancyBanss: 2.1 - pyHIaMeHTasbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

I>xkepedio dinancyBaHHS: 7713 - KOIITU JEP>KOIOAKETY

daxTuynmii o6csar dpinancyBaHHs 3a 3BiTHMH etam: 342.000 TuC. TPH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

O6’enHaHuit npoekT: CHHTEe3 i BUKOPUCTAHHS KajliKCapeHiB K MOAYJIATOPIB 6i0XiMiYHMX IIPOLIECIB Ta MOXKJIMBUX IIATHOPM ISt

CTBOPEHHS HOBUX JIiKiB. Po3zin 1. KasikcapeHu — nepcrnekTuBHi e(peKTopu 6i0XiMiYHUX MTPOLIECIB.

Ha3sBa po6oTHu (aHrJI)

Joint project: Synthesis and use of calixarens as modulators of biochemical processes and possible platforms for creation of new
drugs. Section 1. Calixarens - promising effectors of biochemical processes.

Pedepar (yxp)

MeTa 1BOTO IPOEKTY — CTBOPEHHS Ta JOCJIIPKEHHS BJIACTUBOCTEN Kajikc[4]apeHiB (UUKJIIYHUX OJliromepiB QeHOJB) sK
MEePCIEKTUBHAX HAaHOPO3MiPHUX MOJYJIATOPIB €eHEPreTUYHOIO CTaTyCy KJIITUH, EHEePro3ajekHOro TPaHCIopTy ioHiB Ca B HUX Ta
BMBYEHHSI B3aeMOZii LIMX CIOJyK 3 LeHTpaMu INojimepusallii, posramoBanumu y E-perioHi ¢i6puny. Bynn oTrpumani HacTymHi
pe3yspTaTd. 3 BHUKOPUCTAHHSM CycCIeH3ii KiThH miomerpis, o6po6sieHOi pO3UYMHOM [UTITOHIHY, NMPOTOKOBOI LIUTOMETpil Ta
noTeHuiano4yyTauBoro 3oH1a TMRM nokaszaHo, mo 1 MKM kazikc[4]aperan C-1191 Ta C-1192 36inpmyioTe piBeHb MOJSIPU3alii
membOpaH MiToxoHpapii. [TokasaHo, mo Tiakasnikc[4]apen C-1087 y konnenTpatii 100 MKM YMHUTH HaWGiIbII CYTTEBY iHTIGITOPHY
nito Ha Ca2+Mg2+-ATPa3Hy aKTHBHICTb y IIJIa3MaTW4HI MeMOpaHi KJITMH MiOMETpisl MOpPIiBHSHO 3 IHIIMMU aHaJIOraMu
Kasikc[4]apeny C-90, i mpakTMYHO He BIUIMBAa€ HAa NUTOMI aKTUBHOCTI iHmMX MembOpaHHMX ATPa3. Po3paxoBaHa BeIMYMHA
koedinjenTa inribysanHsa 10,5 ckimamae 9,4+0,6 MKM, 3HaueHHs KoediuienTta Xinyma nH cranosuts 0,58+0,03 (M+m; n=5). 3a
JoroMoroo KoH¢okanbHOI Mikpockomii 3 Buxkopucrtanusm Ca2+uyTiuBoro ¢iyopecueHTHoro 3oHay fluo-4 mnokasaHo, 1o
arutikanis Tiakasnikc[4]apeny C-1087 mo iMmoG6inizoBaHMX MIOLMTIB MaTKM 3yMOBJIIO€ 3POCTAHHS PiBHSI BHYTPIiLIHbOKJIITHHHOI
KOHIeHTpalii ioHiB Ca. XankoHoBMicHI Kazikc[4]pennu C-1012, C-1024 ta C-1011 B eKCiepMMEHTANIBHO OOpaHill KoHueHTpauii 10
MKM 3aJIeXXHO Bif] 4acy raJlbMyIOTb €HEProsajexHy akymyssnilo Ca2+ ta H+-Ca2+-06MiHHUK B i30JIbOBaHUX MITOXOHApIsIX. 3
MOEIHAHHAM MigXofiB in vitro Ta in silico o6rpyHTOBaHO 3maTHICTB Kajikc[4]apeHy C-145 inribyBaTu nosimepusauiio (ibpuHy
IIJISIXOM IIPSIMOTO GJIOKYBaHHS LIEHTPY «A» moJlimepuaalii. JloBeneHo, mo At €e(peKTUBHOTO 3B’S13yBaHHS 3 (GiOPMHOM JOCTaTHbO
TPbOX 3aINIIKIB 6icPOCHOHOBOI KUCIOTHU Yy CTPYKTYpi Kajikc[4]apeHy, OJHAaK iCHyBaHHSI Y€TBEPTOrO TAaKOrO 3aJIMIIKYy Y
Kastikc[4]apeni C-145 36inbuye yac gucouianii iHri6iTOpHOro KOMIIEKCY i pobuTh HOoro Hainbinbll e(peKTUBHUM iHTiGiTOpOM Ta

MOTEHI{THOI0 OCHOBOIO JIJI CTBOPEHHS aHTUTPOMOOTUYHOTO 3aC00Yy.
Pedepar (aHrI)

The aim of this project is to create and study the properties of calix[4]arenes as promising nano-sized modulators of the energy
status of cells, the energy-dependent transport of Ca ions in them, and to study the interaction of these compounds with
polymerization centers located in the E-region of fibrin. The following results were obtained. Using a suspension of myometrial
cells treated with digitonin solution, flow cytometry and a potential-sensitive TMRM probe, it was shown that 1 pM
calix[4]arenes C-1191 and C-1192 increase the level of mitochondrial membrane polarization. It was shown that 100 pM
thiacalyx[4]arene C-1087 exerts the most significant inhibitory effect on Ca2+, Mg2+-ATPase activity in the plasma membrane of
myometrial cells compared to other analogues of calix[4]arene C-90, and practically does not affect specific activities of other
membrane ATPases. The calculated value of the inhibition coefficient 10.5 is 9.4+0.6 pM, the value of the Hill coefficient nH is
0.58+0.03. With the help of confocal microscopy using the Ca2+sensitive fluorescent probe fluo4, it was shown that the
application of thiacalyx[4]arene C-1087 to immobilized uterine myocytes leads to an increase in the intracellular Ca2+
concentration. Chalcone-containing calix[4]renes C-1012, C-1024 and C-1011 (10 pM ) inhibit energy-dependent Ca2+
accumulation and H+-Ca2+ exchanger in isolated mitochondria in a time-dependent manner. With a combination of in vitro and
in silico approaches, the ability of calix[4]arene C-145 to inhibit fibrin polymerization by directly blocking the "A" center of



polymerization was substantiated. It has been proven that three bisphosphonic acid residues in the calix[4]arene structure are
sufficient for effective binding to fibrin, but the existence of the fourth such residue in calix[4]arene C145 increases the
dissociation time of the inhibitory complex and makes it the most effective inhibitor and a potential the basis for creating
antithrombotic agent.

Iagekc YIK: 577.21:577.352, 577.352.4+577.152.3
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