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IN VITRO BMO/JIOIIKA EBATYAIIIJA AHAJIOIA DI-
TERT-BYTUI®EHOJIA HA BA3U P-KAPBOPAHA

Cama Jenaua', Cedactujan bpayn?, Camwa Mujarosuh', EBamapnua Xej-XoknHc?,
Hannjena Makcumosuh-VBaunh'
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CAJKETAK

TapreroBame Menmjatopa nHIaManyje Kao mto cy Iykaookcurenasa-2 (COX) u 5-nu-
nokcnreHasa (5-LO) moxxe dutu odehasajyha crpareryja y nedery kaHuepa. Y Ouby I1o-
dorplirarba CeNIeKTBHOCTH, KapdopaH je yrpabheH y koMepyjamHe JBOCTPYKe MHXUOUTOPE
COX-2/5-LO. Y 0B0Oj cTyamju, IpoLieeHa je aHTUTYMOPCKA aKTMBHOCT fiepyBara di-fert-
dyrundenona (R-830, KME-4, E-5110, and S-2474) u muxoBux oprosapajyhux axnaora
kapdopana (R-830-Cb, KME-4-Cb, E-5110-Cb, S-2474-Cb) na naneny xymanux henmjckmx
mmHYja paka (A375, A549, HCT116, HT-29, and MDA-MB-231). TpetmaH mepusarumMa
di-tert-Oytundenona cmamuo je BujaduaHocT cBrX henmja paka Ha JO3SHO 3aBUCaH HauMH
HakoH 72 h. VcToBpemeHo, yrpajma p-KapdopaH Ipyrie je pe3ynTrpana CMabemheM LIUTO-
TOKCMYHOT IIOTEHIMjajIa 3a CBe TeCTUpaHe aHaiore kapdopana, ocuM R-830-Cb. Crora cy
3a [Jajbe MCIIUTHBabe MOTEHIVja/THOT MeXaHM3Ma JiefioBama ofadpanu R-830 u mweros kap-
dopan anasnor R-830-Cb. 3a pasmuky of R-830, mero kapdopaHCKM IaH/aH HIfje YTULIA0
Ha BjadummTeT hemyja mpuMapHOT ITepUTOHEATHOT eKCyJiaTa, IITO YKasyje /ia je yrpajmba
KapdopaHa 1odosbIlaja CeIEKTUBHOCT IpeMa MaIurHoM ¢eHoTuiry. CMamere Bujadu-
HOCTM TyMOpcKux henmuja nzaspano R-830-Cb je mpaheHo rydutkoMm ieodHOTr noTeHImja-
7a, KoK je oppehenn nporenar HCT116 henuja duo mopBpruyT nporpamupanoj henmjckoj
CMPTV 3aBVICHOM Off Kacrasa. [TapasienHo, gprryopeciieHTHa MUKPOCKOIINja je OTKpYJIa IIpH-
cycTBo OpojHux henmja ca adHOpMaTHMM HYK/IeyCHMa U KOH/IEH30BaHUM XPOMATHHOM.
Harme, odycTaBmpame ayrodarnje ynorpedom nHxuduropa ayrodaruje 3-MeTun ajjeHIHa
(3-MA) n XTOpOKVIHA, OTKPWJIO je IUTOIPOTEKTUBHY Y/IOTy OBOT IIPOLieca, KOMIPOMMUTY-
jyhm aktmBHOCT exa. CBu yodenn edexty dwm cy npaheHn cMambeHOM HPOU3BOIHOM
peaKkTMBHUX BpcTa KuceoHuka 1 a3ota (ROS/RNS) mro ykasyje Ha mopemeheH pemokc
craryc hemmja kao oAroBop Ha TpeTMaH. Y3eBIIN 3ajeHo, aHanor R-830-Cb Ha d6a3u kap-
dopana je odehaBajyhm kanauaaT 3a jaby MpoLeHy aHTUTYMOPCKOT ebeKTa in vivo.

Kibyune peun: kapdopaH, IMK/IOOKCUTEHA3a, TNIIOKCUTeHa3a, KaHIep, alloITo3a

Pap je mydnmkoBan: Braun S, Jelaca S, Laube M, George S, Hofmann B, Lonnecke P, Steinhilber
D, Pietzsch J, Mijatovi¢ S, Maksimovi¢-Ivani¢ D, Hey-Hawkins E. Synthesis and In Vitro Biological

Evaluation of p-Carborane-Based Di-tert-butylphenol Analogs. Molecules. 2023 Jun 4;28(11):4547. doi:
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IN VITRO BIOLOGICAL EVALUATION OF
P-CARBORANE-BASED DI-TERT-BUTYLPHENOL ANALOGS
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ABSTRACT

Targeting inflammatory mediators, such as cyclooxygenase-2 (COX) and 5-lipoxygenase
(5-LO), may be a promising strategy for the treatment of cancer. To improve the selectiv-
ity, a carborane moiety was incorporated into known dual COX-2/5-LO inhibitors. In the
present study, we have evaluated the antitumor activity of di-fert-butylphenol derivatives
(R-830, KME-4, E-5110, and S-2474) and their respective p-carborane analogs (R-830-Cb,
KME-4-Cb, E-5110-Cb, and S-2474-Cb) on a panel of human cancer cell lines (A375, A549,
HCT116, HT-29, and MDA-MB-231). Treatment with di-tert-butylphenol derivatives de-
creased the viability of all cancer cells in a dose-dependent manner after 72 h. At the same
time, incorporation of a p-carborane moiety resulted in diminished cytotoxic potential for
all tested carborane analogs, except R-830-Cb. Thus, for further investigation of the potential
mechanism of action, R-830 and its p-carborane analog R-830-Cb were selected. Differently
to R-830, its carborane counterpart did not affect the viability of primary peritoneal exu-
date cells, indicating that incorporation of the carborane cage improved selectivity toward
the malignant phenotype. Tumor cell viability decrease triggered by R-830-Cb was followed
by a loss of dividing potential, while a certain percentage of HCT116 cells was subjected
to caspase-dependent programmed cell death. In parallel, fluorescent microscopy revealed
the presence of numerous cells with abnormally shaped nuclei and condensed chromatin.
Furthermore, abolishment of the autophagy using autophagy inhibitors 3-methyladenine
(3-MA) and chloroquine, revealed a cytoprotective role of this process, compromising the
activity of the drug. All observed effects were accompanied by reduced production of reac-
tive oxygen and nitrogen species (ROS/RNS) indicating a disturbed redox status of the cells
in response to the treatment. Taken together, carborane-based analog R-830-Cb is a prom-
ising candidate for further assessment of the antitumor effect in vivo.
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