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HayuHu nybanKaumm c abCcTpakTu Ha 6bArapCcKu U aHIMUUCKU e3Uum

NMy6aukayuu XabunumayuoHeH mpyo

1. Daiss J O, Burschka C, Mills J S, Montana J G, Showell G A, Fleming |, Gaudon C, Ilvanova
D, Gronemeyer H, Tacke R. Synthesis, crystal structure analysis, and pharmacological
characterization of disila-bexarotene, a disila-analogue of the RXR-selective retinoid
agonist bexarotene.

Organometallics, 2005, 24(13), 3192-3199. https://doi.org/10.1021/om040143k

Twofold Si-substitution (C/Si exchange) in the saturated ring of the tetrahydronaphthalene
skeleton of the RXR-selective retinoid agonist bexarotene (1a) leads to disilabexarotene (1b).
Compound 1b was synthesized in a multistep synthesis, starting from 1,2-
bis(chlorodimethylsilyl)ethane. The identity of 1b was established by elemental analyses and
multinuclear NMR studies, and the C/Si analogues 1a and 1b (and an intermediate in the
synthesis of 1b) were structurally characterized by single-crystal X-ray diffraction. Furthermore,
la and 1b were studied for their interaction with retinoid-X-receptors (RXR). Although the
twofold Si-substitution of 1a resulted in significant differences in the molecular structure of 1b,
disila-bexarotene (1b) was shown to be a highly potent RXR-agonist.

[1BOIHO 3amecTBaHe Ha 2 BbriepoaHu atoma c 2 Si-atoma (C/Si obmeH) B HaCUTeHMA NPbCTEH Ha
TeTpaxnapoHadTaneHoBuA ckenet Ha RXR-ceNleKTUBHUA peTUHOMAEH aroHUCT bekcapoTeH (1a)
BOAM A0 aucunabekcapoteH (1b). CbegmHeHue 1b ce cMHTE3Mpa Ype3 MHOrocTagMeH CUHTES,
3anou4Balikun ot 1,2-6uc(xnopoanmetuncunun)etaH. MageHTnyHoctTa Ha 1b e yctaHoBeHa upes
efleMeHTeH aHanu3 n mHoroaapeH AMP cnekTpaneH aHanus, a C/Si aHanosute 1la u 1b (M eguH
MEXAMHEH NPOAYKT NPU CUHTE3a Ha 1b) CTPYKTYpHO ca xapaKTepusupaHu ypes single-crystal X-
ray audpakuma. OcseH ToBa, 1a u 1b ca nscneasaHu 3a B3aMMoAeNCTBUETO UM C PETUHOUAHUTE-
X-peuentopu (RXR). BbnpeKku ye gBOMHOTO 3amecTBaHe Ha C-aTomu cbC Si B CTPYKTypaTa Ha la
BOAM A0 3HAYMTENIHM PAa3/INKM B MOJIEKY/IHaTa CTPYKTypa Ha 1b, 3a ancuna-6ekcapoTteH (1b) 6e
YCTAaHOBEHO, Ye € MHOro moueH RXR-aroHucT.

2. Lippert W P, Burschka C, Goetz K, Kaupp M, Ivanova D, Gaudon C, Sato Y, Antony P, Rochel
N, Moras D, Gronemeyer H, Tacke R. Silicon Analogues of the RXR-Selective Retinoid
Agonist SR11237 (BMS649): Chemistry and Biology.

ChemMedChem, 2009, 4(7), 1143-1152. https://doi.org/10.1002/cmdc.200900090

SR11237 (BMS649, 4 a) is a pan-RXR-selective retinoid agonist. Its silicon analogue, disila-
SR11237 (4 b; twofold C/Si exchange), was prepared in a multistep synthesis by starting from 1,2-
bis(ethynyldimethylsilyl)ethane. In addition, the related C/Si analogues 5 a and 5 b, with an
indane (disila-indane) instead of a tetraline (disila-tetraline) skeleton, were synthesized. The C/Si
pairs 4 a/4 b and 5 a/5 b were studied for their interaction with retinoid receptors and were
demonstrated to be highly potent RXR-selective (“rexinoid”) agonists. Interestingly, twofold C/Si
exchange in the indane moiety of 5 a resulted in a 10-fold increase in biological activity of the
corresponding silicon-containing rexinoid 5 b, possibly resulting from an increased receptor
affinity or a divergent allosteric effect on coregulator-binding surfaces. The crystal structures of
the ternary complexes formed by 5 a and 5 b, respectively, with the ligand-binding domain of
hRXRa and a peptide of the co-activator TIF2/GRIP1 revealed additional interactions of the disila
analogue 5 b with the H7 and H11 residues, supporting the first option of increased binding
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affinity. This is the first demonstration of an increase in binding affinity of a ligand to a nuclear
receptor by C/Si replacement, thereby adding this C/Si switch strategy to the repertoire of
nuclear receptor ligand design.

SR11237 (BMS649, 4 a) e naH-RXR-cenektuBeH peTnHOUAEH aroHUcT. HerosBumAaT cuavumes
aHanor, disila-SR11237 (4 b; c asykpaTeH C/Si obmeH), ce cMHTE3MpPa Ype3 MHOTOCTaAUEH CUHTES,
KaTo ce 3anoyHe oT 1,2-6uc(etmHunaumetuncunmn)etaH. OcBeH TOoBa Ca CUHTE3MpPAHMU
aHanornyHu C/SiaHanosn 5aun 5 b, c MHAaHOB (AUCHNa-MHAAHOB) BMECTO TETPANMHOB (Ancuna-
TeTpanuMHoB) ckenet. Agoiikute C/Si cbeamHeHnua 4 a/4 b n 5 a/5 b ca uscnegsaHu 3a
B3aMMOAENCTBMETO UM C PETUHOWAHUTE peuenTopuM M e [AOKasaHo, 4ye ca mowHu RXR-
cenektTusHU ("pekcnHonanun") aroHncTn. MHTepecHoTo e, Yye ABoHMAT C/Si obmeH B MHAaHOBaTa
4yacT Ha cbeaMHeHwe 5 a Boaum Ao 10-KpaTHO NoBMLWIABaHe Ha GMONOrMYHATa aKTUBHOCT Ha
CbOTBETHUA CUANLMEB PeKCUHOMA, 5 b, BEpOoATHO B pe3yaTaT Ha NoBMLEH pelenTopeH apuHUTeT
WU OANBEPreHTEH anocTepnYeH epeKT BbPXYy KOPErynaTop-CBbP3BaLLMTE MECTA HA CbOTBETHMUA
reH, peryinpaH oT peTUHOMAHUA peuenTop. KpucTanHuTe CTPYKTYPU Ha TPUKOMMOHEHTHUTE
Komniekcun, obpasyBaHn cboTBeTHO OT 5 au 5 b, anraHa-cebpssawma gomeH Ha hRXRa n nentug
Ha KoaKtusaTopa TIF2 / GRIP1, pa3kpuBaT AONbAHUTENHU KOHTaKTU Ha AucuNa aHanora 5 b ¢
AMWHOKUCENMHHUTE OCTaTbuUM Ha H7 n H11, noka3BalKn Bb3MOXKHOCTTA 3@ NOBULIEH adUHUTET
npu CBbpP3BaHE Ha AUraHAa € peuentopa. ToBa € NbpBaTa AEMOHCTPALMA Ha NOBULWABaAHe Ha
aduHUTETA Ha CBbP3BaHeE Ha /iUraHg KbM fapeH peuentop ypes3 C/Si 3amAHa B CbOTBETHATa
MOJIEKY/1a, KAaTO MO TO3M HauuH ce popmupa Hosa C/Si cTpaTermsa npu Am3aiHa Ha IMraHAW Ha
AApPEeHUTe PETUHOUAHN peLenTopu.

3. Ivanova, D., Nedialkov, P., Tashev, A., Olech, M., Nowak, R., llieva, Y., Kokanova-
Nedialkova, Z., Atanasova, T., Angelov, G., Najdenski, H.. Junipers of Various Origins as
Potential Sources of the Anticancer Drug Precursor Podophyllotoxin.

Molecules, 2021, 26(17), 5179. https://doi.org/10.3390/molecules26175179

Juniper representatives are natural sources of plenty of bioactive metabolites and have been
used since ancient times as folk remedies against tapeworms, warts, cancer, etc. The
antiproliferative activities of junipers are attributed to podophyllotoxin (PPT), which is a
precursor for the synthesis of efficient anticancer drugs. However, the natural sources of PPT,
Sinopodophyllum hexandrum (Royle) T. S. Ying and Podophyllum peltatum L., are already
endangered species because of their intensive industrial exploitation. Therefore, identification
of other sources of PPT is necessary. This study is a broad comparative investigation of junipers,
for which original sources have been accessed from different continents of the world. The
present research is aimed at the identification of species, producing PPT and other lignans at
concentrations that are sufficient for the high antiproliferative activity of the corresponding
extracts. Cytotoxic juniper leaf extracts demonstrated a broad spectrum of activity on a panel of
cancer cell lines. The antiproliferative properties of junipers were attributed to the combined
activity of great diversity of lignans (podophyllotoxin, deoxypodophyllotoxin, B-peltatin, yatein,
matairesinol, anhydropodorhizol, etc.), detected by UHPLC-HRMS and LC-ESI-MS/MS in the
corresponding extracts. Several species of the genus Juniperus L. were outlined as perspective
sources of drug precursors with potential pharmaceutical applications.

MpeacraBuTeNn Ha BUAOBE XBOMHA Ca NPUPOAHU U3TOYHULM HA MHOTO BMOAKTUBHU MeTabonTu
M ce M3MNoN3BaT OT APEBHW BPEeMeHa KaTo CpeacTBa cpelly TeHuu, bpaaasuum, pak v ap.
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AHTMNpOAMdepaTMBHATa aKTMBHOCT Ha OMNpegeneHn BUAOBE XBOMHA Ce AOb/KM  Ha
nogodunnotTokcnH (PPT), KOMTO e NPeKypcop Ha MHAYCTPUANHUA CUHTE3 HA BUCOKO-epEeKTUBHMU
aHTUTYMOPHU neKapctea. Obave, ectecTBeHUTE U3TOUYHULM Ha PPT, Sinopodophyllum hexandrum
(Royle) T. S. Ying u Podophyllum peltatum L., Beye ca 3acTpalleHn BUA0BE NOPaau MHTEH3MBHATA
MM MPOMULLAEHA eKcnaoaTauma. B Tasm Bpb3Ka, Heobxoanumo e, Aa 6bAAT naeHTUPULUPaHU
Apyrv npupoaHu ustodyHuMuM Ha PPT. ToBa npoy4yBaHe npeAacTaBfifABa LWMPOKO CPaBHUTENIHO
nscnenBaHe Ha BMAOBETE XBOMHA, YNMTO OPUTMHANHU NpeacTaBuTenn ca buam goctaBeHun ot
Pa3NYHN KOHTUHEHTM Ha cBeTa. HacToALWOTO M3cneaBaHe e HACOYEHO KbM MAEHTUDMUMPAHE Ha
BUA0BE XBOWMHA, Npomssexaawm PPT n gpyrm AMrHaHM B KOHLEHTPALMKU, KOUTO Ca AOCTaTbYHM
33 BMCOKaTa aHTUNPOANdEepaTUBHA AKTUBHOCT HAa CbOTBETHUTE eKCTPaKTU. LIMTOTOKCMYHMTE
E€KCTPAKTU OT JIMCTA Ha XBOMHA AEMOHCTPMpPaxa LWMPOK CNEKTbP Ha OENCTBME NMPU Pa3NUYHMU
PaKOBM KNETbYHU AMHUWN. AHTUNPONANPEPATUBHUTE CBOMCTBA HAa BUAOBETE XBOMHA Ce Ab/IXKAT HA
KOMOWHMpPaAHATA QaKTMBHOCT Ha ronsMO pasHoobpasve OT JUrHaHM (NoAoPUIOTOKCUH,
AEOKCUNOAOPUNOTOKCUH, B-NenTaTvH, ATEWH, MaTaupesunHO/, aHXMAPONOoAOPU30N U Ap.),
NETEeKTUPaHN B CbOTBETHUTE eKcTpakTh ype3 UHPLC-HRMS u LC-ESI-MS/MS. HakonKko suaa ot
poa Juniperus L. 6sxa onpeaeneHn KaTo NepCneKkTMBHM M3TOYHMUM Ha NpeKkypcopu 3a
NPOM3BOACTBO Ha /IEKAPCTBEHM BELLECTBA C MOTEHUMANHU GapMaALEBTUYHM MPUNOKEHUS.

4. lvanova, D., Nedialkov, P., Tashev, A., Kokanova-Nedialkova, Z., Olech, M., Nowak, R.,
Boyadzhieva, S, Angelov, G., Yankov, D. Anticancer Podophyllotoxin Recovery from
Juniper Leaves at Atmospheric and High Pressure Using Eco-Friendly Solvents.

Plants, 2023, 12(7), 1526. https://doi.org/10.3390/plants12071526

Podophyllotoxin (PPT) is a precursor for the synthesis of drugs against cancer and other diseases.
The present sources of PPT (Sinopodophyllum hexandrum and Podophyllum peltatum) are
endangered species, with PPT production highly dependent on their growing conditions. In
connection with the identification of new sources of PPT, the present study aimed to recover PPT
from Juniperus virginiana leaves via atmospheric or high pressure extraction methods with a
focus on using eco-friendly solvents. PPT quantification was determined by UHPLC/HRMS/MS. A
thorough study of conventional extraction was carried out to reveal the optimal conditions
(solvent ethyl acetate at room temperature and 1 h duration) for maximizing the PPT recovery
(about 30 mg/g of dry extract and 3 mg/g of dry initial plant material). Peleg’s equation was
applied for process kinetics modeling. The best PPT content in the final dry extract (42—-45 mg/g
of dry extract) was obtained by high pressure methods under supercritical conditions (scCO, with
ethanol or ethyl acetate, 30 MPa, 50 C and 100 min) or accelerated solvent extraction conditions
(solvent ethyl acetate, 10.35 MPa, 20 °C and 3 cycles for 15 min). Seasonal stability and storage
stability of the raw material were also determined. The present results have potential
applications in the pharmacy for the delivery of PPT from juniper leaves.

MoaodunotokcuH (PPT) e npekypcop 3a MHAYCTPUANHUA CUHTES HA JIEKAPCTBA 3a /IeYEHUE Ha paK
n apyru 3abonssaHuA. Hactoawmte wustouHnum Ha PPT (Sinopodophyllum hexandrum w
Podophyllum peltatum) ca 3acTpaluieHu BUA0BE, KaTo TeEXHUA BMOoCUHTE3 Ha PPT e cunHo 3aBUcMM
OT YCNOBMATA HA OTrNEXAAHETO M. BbB Bpb3Ka C MAEHTUPULMPAHETO HA HOBU M3TOYHULM Ha
PPT, HacTOAWOTO npoy4yBaHe uma 3a uUen ga 6bae nonydyeH PPT ot nucrtata Ha Juniperus
virginiana 4ype3 onTUMU3MpPaAHU METOAM 33 EKCTPAKLUMA NPU aTMOCHEPHO MU BUCOKO HanAraHe ¢
aKLUEHT BbPXY M3MNON3BAHETO HA EKONOTMYHU pasTBopuTenn. KonmyectBeHOTO onpeaensiHe Ha
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PPT e onpeaeneHo u4pe3 UHPLC/HRMS/MS. MNposeaeHo e 3aabnboyeHO MnpoyyBaHe Ha
EeKCTPaKUMA npu atmocPepHO HanAraHe, 3a fJa Ce YCTAHOBAT ONTMMANHUTE YCA0BUA
(pasTBOpUTEN ETMNALETAT NPU CTaMHA TeMNepaTypa U NPOAB/IKUTENHOCT 1 Yac) 3a MaKCcMmaneH
nobus Ha PPT (okono 30 mg/g cyx eKcTpakT M 3 mg/g cyx U3XOoAeH pacTuTeneH maTtepuan).
YpaBHeHUeTo Ha Mener e NPUNOKEHO 32 MOAENMPAHE HA KMHETUKATA Ha npoueca. Hali-Bnucoko
CbAbpKaHWe Ha PPT B KpalHWMA CyX eKCTPaKT (42—45 mg/g cyx eKCTPaKT) e Moay4YyeHo npu
EKCTPaKUMA Yype3 MeTogmn Npy BUCOKO HaNAraHe: Npu CBPbXKPUTUYHM ycnosua (scCO, ¢ eTaHON
unn etunauetat, 30 MPa, 50 °C n 100 min) uamM Npu ycNoBUA Ha YCKOpPEHa eKcTpaKkuma (c
pastBoputen etunauetat, 10.35 MPa, 20°C npu npunaraHe Ha 3 uUMKbAa 3a 15 muHyTH).
OnpeaeneHa e U cTabUNHOCTTa Ha CypOBMHATa Npe3 Pas/IMYHUTE CE30HU, KAKTO U NPU Pa3INYHM
YCNOBMA Ha CbXPAHEHMEe Ha CcypoBMHaTa. Hacroawmte pes3yntatm MMaAT MOTEHUMANHO
npunoxeHue BbB PpapmaunsaTa 3a nonydyasaHe Ha PPT oT ncTa Ha BUAOBE XBOMHA.

Mybaukayuu u3zevH xabunumayuoHeH mpyo

5. Bojilova A, Ivanova D. Synthesis of some basic 3-(1-Acylaminobenzyl)-2H-1-benzopyran-
2-ones.
Archiv der Pharmazie, 1991, 324 (8), 483-484.
https://doi.org/10.1002/ardp.2503240804

The reaction of 3-(1-propanoyloxybenzyl)-2H-1-benzopyran-2-one (2) with the nitriles of 4-
dimethylaminobenzoic, 4-diethylaminobenzoic, nicotinic, isonicotinic, and 3-
dimethylaminopropionic acid in conc. HSO4 yields the amides (3a-e). 3a-d were converted into
hydrochlorides. The synthesized compounds have potential analgesic, spasmolytic etc. activities.

Peakumata Ha 3-(1-nponaHounokcnbeHsun)-2H-1-6eH3onupaH-2-oH (2) ¢ HUTpUAUTE Ha 4-
AMmeTunamuHobeHsoeHa, 4-guetunamuHob6eH3oeHa, HMKOTMHOBA, W3OHUKOTMHOBA U 3-
AVUMETUIAMUHONPONMOHOBA KMcenunHa B conc. HaSO4 gaBa amuam (3a-e). 3a-d ca npeBbpHaTH B
xmgpoxnopugm. NonyvyeHnte cCbegMHEHUA MMAT NOTEHLMANIHO aHANATeTUYHO, CNA3MOUTUYHO U
Apyrn AencTema.

6. Ivanova D, Eremin S, Shvets V. The synthesis of a coumarin analogue of retinal.
Tetrahedron, 1996, 52(28), 9581-9588.
https://doi.org/10.1016/0040-4020(96)00495-4

A new coumarin analogue of retinal was synthesized by Wittig condensation of (2-oxo-2H-
chromen-3-yl)methyltriphenylphosphonium chloride and (2E,62) 2,6-dimethyl-8-
triphenylsilyloxyocta-2,6-dien-4-yn-1-al in high yield. Subsequent triphenylsilyl group removal,
MnO; oxidation, followed by hydrogenation over Lindlar catalyst and isomerization in the
presence of traces of iodine furnished the desired polyenal. This all-trans coumarin analogue of
retinal was used for study of the bacteriorhodopsin chromophore binding site. Elsevier Science
Ltd.

HoB KymapuHOB aHaNor Ha PeTMHaNa € CUHTEe3UpPaH Ype3 KoHAeH3auua Ha BuTur Ha (2-oKkco-2H-
XpomeH-3-un)metuntpudeHmnpochoHnes xnopua, n (2E,62) 2,6-pumeTnn-8-
TPUPEHUNCUANNOKCUOKTA-2,6-AneH-4-nH-1-an ¢ BUCOK Ao6uB. MocneaBallo OTCTPaHsBaHe Ha
TpudeHnACMAnAHA rpyna, okucneHme ¢ MnQO,, nocneaBaHo OT xuaporeHupaHe 4ypes Lindlar
KaTanms3aTop U M30Mepmsaumna B NPUCHLCTBMETO Ha C/ieau OT Mo, BOAM A0 NOJy4aBaHETO Ha
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NocoYeHMa nonneHan (KYMapMHOB aHanor Ha petuHana). Tosu all trans KymapuHOB aHaNor Ha
peTuHana e WM3No/3BaH 33 M3c/ieABaHe Ha  XpPoModop-CBbLP3BALMA  LEHTbp Ha
b6akTepropogoncuH. Elsevier Science Ltd.

7. Ivanova D, Kolev V, Lazarova Tz, Padros E. Synthesis of new heterocyclic and polycyclic
aromatic retinals and their bacteriorhodopsin analogues.
Tetrahedron Letters, 1999, 40(13), 2645-26438.
https://doi.org/10.1016/50040-4039(99)00263-4

New heterocyclic and polycyclic retinal analogues were synthesized and their recombination with
bacterioopsin was studied. Elsevier Science Ltd.

CUHTE3MpPaHM Ca HOBM XETEPOUMKANYHU U MONULMKANYHN aHaN03M Ha peTUHana (BUTaMUH-A-
angexua) v e nscneasaHa TAXHaTa pekombuHauma ¢ 6aktrepmooncuH. Elsevier Science Ltd.

8. lvanova, D., Vassileva, M., Vassilev, N., Pashkuleva, |., Koleva, R.. Stereoselective
synthesis of new coumarin and N-methylcarbazole retinoic acid analogs.
Journal of the Indian Chemical Society, 2003, 80, 650-653.
https://doi.org/10.5281/zenodo0.5839971 ; https://zenodo.org/records/5839971

New coumarin and N-methylcarbazole derivatives of retinoic acid were synthesized. The
synthesized compounds have potential application in the identification of new agonists for the
nuclear retinoic acid receptors.

CUHTEe3MpaHM ca HOBM KymapuHoBM W N-meTunKapb6a3onoBuM NPOM3BOAHWM Ha pPeTUHOEBATa
KucenuHa. MNonyyeHnTe CbeUHEHUS MMAT NOTEHLMANHO NPUIOKEHUE 33 MAEHTUDULMPAHE Ha
HOBM arOHUCTU Ha AAPEHNUTE PEeLEenTOPU Ha PeTUHOEeBaTa KMCENMHA.

9. Ivanova D, Gronemeyer H, de Lera A. Design and Stereoselective Synthesis of Retinoids
with Ferrocene or N-Butylcarbazole Pharmacophores that Induce Post-Differentiation
Apoptosis in APL Cells.

ChemMedChem, 2011, 6(8), 1518-1529. https://doi.org/10.1002/cmdc.201100065

New ferrocene and N-alkylcarbazole retinoids were designed and synthesized stereoselectively
in good yields. A number of these synthesized ligands, in particular 2, 3, and 11, were found to
exhibit a high RARa activation potential and to effectively induce post-differentiation apoptosis
in NB4 acute promyelocytic leukemia (APL) cells. Increasing the length of the side chain attached
to the heterocycle of the carbazole arotinoids creates new opportunities for altered compound
catabolism and for fine-tuning of the apoptosis-inducing potential of the ligand. In the carbazole
series of new retinoids, maximal activity was established for N-butylcarbazole analogue 11 in all
assays (i.e., RARa activation, differentiation induction, and apoptosis induction). Study of the
mechanism of apoptosis revealed an activation of initiator caspases-8 and -9, followed by
efficient cleavage of effector caspase-3 on day 6 of treatment. Subsequent induction of a caspase
cascade in NB4 cells triggered ultimate leukemic cell death. The selected ligands 2, 3, and 11 may
provide alternate options for the treatment of APL in cases of life-threatening ATRA syndrome,
resistance, and high toxicity to conventionally used retinoids.

HoBu ¢epoueHoBn 1 N-ankunkapbasonoBn peTMHOUAN Ca CUHTE3MPAHU CTEPEOCENEKTUBHO C
n06pun 4obmnBK. YCTaHOBEHO €, Ye HAKOW OT Te3U CUHTE3UPAHU ANraHau, no-cneumnanHo 2,3 u 11,
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NpoABABAT BMCOK MOTEHLUMAN 33 aKTUBMpPaAHE Ha AApeHUTe peTUHOMAHM peuentopu RARa u
epeKkTMBHO MHAyumpaT audepeHumMauma u cneapawia anontosa B NB4 knetku (APL, octpa
NPOMMENOUMTHA NeBKeMMA). YAbAXKABAHETO HA CTPAHUYHATA BEPUra, CBbP3aHa C XeTepoLMKbIa
npu Kapbasonosute apoTMHOUAMN, Cb3AaBa HOBM Bb3MOXKHOCTU 33 NPOMEHEH KaTaboim3bm Ha
CbeAMHEHMNETO M 33 NPOMAHA HA anONTO3MUC-MHAYLMPALWMA NOTEHUMAN HA CbOTBETHUA NNTAHA,.
Mpw KapbasosoBaTa cepma HOBU PETUHOUAM € YCTaHOBEHA MaKCMMAa/IHa aKTUBHOCT NpW aHanor
11 (N-6ytTunkapba3osi0B aHanor) Npu BCUUYKK TecToBe (T.e. akTuBMpaHe Ha RARa, MHAYKUMA Ha
andepeHumMauma n anonTosa B U3cnenBaHUTE PaKoBU KNeTKK). M3cneaBaHeTo Ha MexaHM3Ma Ha
anonTo3aTa NOKa3Ba aKTMBMPaAHE Ha MHMLMATOPHUTE Kacnasun-8 1 -9, nocneaBaHo oT epeKTUBHO
aKTMBMpaHe Ha edeKTopHa Kacnas3a-3 Ha 6-MA AeH OT TPEeTUPAHETO HA PAKOBUTE KNETKM.
MNocnepBawoTo akTUBMpPaAHE HA KacnasHa Kackaga B NB4 KneTkuTe npeaunsBMKBa TAXHATA
anonTto3a. MNMoabpaHn ca nuraHgm 2, 3 n 11, KOMTO MoraT ga NPeAoCTaBAT aNTepHaTUBHM
Bb3MOXKHOCTM 33 neveHne Ha APL B cayyam Ha KMBOTO3aCTpalasBalMA CUMHAPOM HA MPAHC-
peTuHoeBaTa KncennHa (ATRA), pe3ancTEHTHOCT KbM M3MON3BAHUTE KATO NEKApPCTBa peTUHOUAM
W/ BUCOKA TOKCMYHOCT Ha KOHBEHUMOHANHUTE XMMMNOTEPANEBTUYHM areHTU.

10. Ivanova D, Gronemeyer H, Steinberg P, Nau H. Enantioselective apoptosis induction in
histiocytic lymphoma cells and APL cells.
Arch Toxicol, 2013, 87(2), 303-310. https://doi.org/10.1007/s00204-012-0930-3

The aim of this study was to identify valproic acid (VPA) analogs with a broad spectrum of anti-
cancer activities and an increased apoptosis-inducing potential compared with the parent VPA,
which is enrolled as histone deacetylase (HDAC) inhibitor in a large number of clinical trials. We
identified a chiral VPA derivative, (S)-2-pentyl-4-pentynoic acid, previously characterized as
HDAC inhibitor that induced massive programmed cell death in a strongly enantioselective
manner in U937 histiocytic lymphoma cells and NB4 acute promyelocytic leukemia cells. By
fluorescence-activated cell sorting and Western blot analyses, we established that enantiomer
(S)-2-pentyl-4-pentynoic acid has higher apoptosis-inducing potential than VPA itself. The optic
antipode (R)-2-pentyl-4-pentynoic acid and VPA caused under the same conditions only a weak
growth inhibition without inducing cell differentiation and apoptosis. (S)-2-pentyl-4-pentynoic
acid is more apoptogenic than VPA and displays enantioselective anti-cancer properties that
warrant further research regarding the mechanistic basis of its activity and its potential use in
cancer therapy.

Llenta Ha ToBa nscneasaHe e Aa 6baaT MAEHTUOUUMPAHM aHANO03U Ha BaaNpoeBaTa KMCeMHa
(VPA) c WKMPOK CNeKTbp Ha aHTUTYMOPHO AeNCTBME U BMCOK MOTEHLMan 3a MHAyuMpaHe Ha
anonTo3a B PaKOBU KAETKM B CpaBHEHUE C U3XOAHOTO cbeanHeHue VPA, KOETO e M3N0/3BaHOo
KaTo MHXMBUTOP Ha XxMcToHoBWM pgeauetunasu (HDAC) B ronsm 6poi KAMHUYHWU NPOY4YBAHUSA.
NpeHTndumumnpaxme xmpanHo VPA npousBogHo, (S)-2-neHTun-4-neHTUHOBA  KUCENMHA,
oxapaKktepusmpaHo Kato HDAC-MHXMBUTOP, KOETO MHAYUMPA MACMBHA NPOrPammpaHa KieTb4YHa
CMBPT NO eHaHTUOCeNneKkTMBeH HaunH B U937 kneTku (histiocytic lymphoma) n NB4 kneTku (ocTpa
npomMmuenoumTHa neskemus). Ypes TeuHa untometpus (FACS, fluorescence-activated cell sorting)
n Western blot aHanM3M ycTaHOBUXME, Ye EHAHTUOMEPBT (S)-2-NeHTUN-4-NeHTMHOBATa KUCeNNHa
MMa NO-BMCOK MOTEHLMAN 3a MHAYUMpPaHe Ha anonTo3a B CpaBHeHMe ¢ m3xogHaTa VPA.
OnTnYHmnAT aHtunopg, (R)-2-neHTun-4-neHTMHOBA KnucennHa u VPA npeamssBukBaT Npu cbliuTe
YyCNoBMA caMo cnabo MHXMbMpaHe Ha pacTeXka Ha TpeTUpaHWUTe PaKoBM KNeTku, 6e3 aa
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WMHAYLMPAT B TAX KNeTbuHa AndepeHumauma n anontosa. (S)-2-neHTun-4-neHTMHOBATA KMCENMHA
MMa Mo-BUCOK anonToreHeH noteHuman ot VPA v nputexasa eHaHTUOCENEKTUBHN aHTUTYMOPHMU
cBoMCTBa. HeobxogmMmm ca MNo-HaTaTbLIHM M3CNEABAHWA HA MEXaHM3Ma Ha [AelcTBue Ha
nscnepnBaHusa (S)-aHanor Ha VPA BbB Bpb3Ka C NMOTEHUMANHATA ynoTpeba Ha ToBa CbeAnHeHMe
npu TepanuATa Ha paka.

11. Ivanova D., Boyadzieva S., Angelov G., Nedialkov P., Nedelcheva-Antonova D., Tsvetanova
F. Activity-guided extraction optimization of highly efficient antioxidant plant species:
Study of Rhodiola rosea L. (Golden root).

Bulgarian Chemical Communications, 2018, 50 (Special issue C), 151-157.
http://www.bcc.bas.bg/

The species of the genus Rhodiola L. (Crassulaceae) are mainly distributed in different cold
regions of the Northern Hemisphere of the world. The Golden root (Rhodiola rosea L.) extract is
known in the traditional medicine as adaptogen to treat fatigue, depression and stress-
associated diseases. The Golden root extract was selected for a comprehensive study because it
exhibited superior antioxidant properties in a group of other efficient antioxidant plant species
studied here. Consequently, we aimed our study at an antioxidant activity — guided optimization
of Rh. rosea extraction by selection of experimental conditions leading to maximum total
polyphenolic content and antioxidant activity of the extract. Using a set of variable parameters
(solvent composition, temperature, ratio solvent-to-raw material, process duration), it was
suggested that extraction in 25% ethanol, at 502C, using solvent-to-solid ratio of 15 (v/w) and
process duration of 3-5 min are optimal extraction conditions for obtaining of Golden root
extracts with maximum total polyphenolic content (TPC) and antioxidant activity. Metabolite
identification in the extract with the best antioxidant activity was performed by both HPLC and
UHPLC/HRMS methods. It was found that Rh. rosea extract, obtained at optimal conditions,
contained 2.29+0.05% of rosavin and 0.80+0.02% of salidroside. The Golden root extract,
obtained in this study at optimal conditions regarding its antioxidant activity, has potential
application in the production of high-quality plant extracts for prevention of cancer and
oxidative-stress associated diseases, including cardio-, neuro- and hepato-degenerative
disorders.

Buaosete oT pog Rhodiola L. (Crassulaceae) ca pa3npocTpaHeHu rnaBHO B CTyAEeHM PaMOHU Ha
CeBepHOTO MNONYKbNOO. EKCTpakTbT OT 3nateH KopeH (Rhodiola rosea L) e u3BecteH B
TPagMUMOHHATA MeAMUMHA KaTo aAanToreH 3a fieyeHMe Ha ymopa, aenpecus u 3abonsasaHus,
CBbP3aHM CbC cTpeca. EKCTpakTbT OT 3n1aTeH KopeH e n3bpaH 3a noapobHO uscneaBaHe, Tbil KaTo
npoABaABa MNPEBbH3XOAHN AHTUOKCUAAHTHM CBOWCTBA cped ApYrn u3cneaBaHM edpeKTUBHMU
AHTUOKCUAAHTHM PacTUTENIHN BUAOBE. B Ta3m Bpb3Ka, HalleTo NpoyyBaHe 6e HAaCOYEeHO KbM
ONTMMM3ALMA Ha eKCTpakumAaTa Ha Rh. rosea 4pe3 noabop Ha eKCnepuMeHTaNHU YCNOoBMA,
BOAELWM A0 MAaKCMMA/ZIHO TOTA/IHO CbAbPKAHUE Ha NOAUPEHONM U aHTUOKCUAAHTHA aKTUBHOCT
Ha U3cneaBaHUA eKCTPaKT. M3non3Balikn Habop OT NPOMEHIMBM NapaMeTpU Ha npoueca (CbCTas
Ha pa3TBOPUTENs, TeMnepaTypa, CbOTHOLIEHUE Pa3TBOPUTES/CYPOBUHA, NPOABAKUTENHOCT Ha
eKCTpaKumaTa), 6axa NpeasoKeHn cnegHUTe YyCNOBMA 3a MoJlyYaBaHe Ha EKCTPAKT OT 3naTeH
KOpeH C ONTMMM3MPAHO TOTaNHO NOAUPEHONHO CbabpKaHue (TPC) M aHTUMOKCMAAHTHA
aKTUBHOCT: pa3TBopuTen 25% etaHon, TemnepaTypa 502C, CbOTHOLLIEHWE Pa3TBOPUTEN/CYypPOBUHA
15 (v / W) 1 npoabaKUTENHOCT Ha npoueca 3-5 MuHyTU. NaeHTudumkaumata Ha metabonmtu B
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€KCTpaKTa OT 3/1aTeH KOPEeH C HaM-BUCOKa aHTMOKCMAAHTHA aKTUBHOCT 6e ycTaHoBeHO Ype3 HPLC
n UHPLC / HRMS meToaun. YcTtaHOBeHO be, Ue eKCTPaKTbT OT Rh. rosea, nonyyeH npu onTUManHu
ycnosua, cbabpXka 2,29+0,05% posasmH mn 0,80+0,02% canmagpos3ung. EKCTpakTbT OT 3naTteH
KOPEeH, MnojsydyeH B TOBa W3C/leABaHE NPU ONTUMU3MPAHM YCNOBMA MO OTHOLWEHWE Ha
AHTUMOKCMAAHTHATA MY aKTUBHOCT M TPC, ma NOTEHUMANHO NPUIOXKEHNE B NPON3BOACTBOTO HA
BMCOKOKAYeCTBEHN PaCTUTE/IHW EKCTPaKTM 3a npodunakTUKa Ha paka WU apyrn bonectw,
ACOLUMMPAHM C OKCUAATMBEH CTPEC, BKAKOYMUTENIHO KapAMo-, HEBPO- U XEMaTo-AereHepaTUBHU
3abonaBaHuA.

12. lvanova, D., Tashev, A., Nedialkov, P, llieva, Y., Atanassova, T., Olech, M., Nowak, R.,
Angelov G., Tsvetanova, F., lliev, |., Kokanova-Nedialkova, Z., Yotov, G.. Antioxidant and
antiproliferative activity of Juniperus L. species of Bulgarian and foreign origin and their
anticancer metabolite identification.

Bulgarian Chemical Communications 2018, 50 (Special issue C), 144-150.
http://www.bcc.bas.bg/

The genus Juniperus L. (Cupressaceae) comprises more than 50 species in the world. Widely
distributed junipers are evergreen plants that are easy for cultivation, produce a considerable
amount of biomass all the year and are rich of biologically active compounds, including
antioxidants and anticancer substances. This study is aimed at a systematic investigation of
Bulgarian Juniperus species in comparison with foreign representatives with the aim to select
these having high antiproliferative and antioxidant activity. In the group of studied plant extracts,
the best antiproliferative activity in NB4 acute promyelocytic leukemia cells was determined for
J. sabina L., J. virginiana L. and J. virginiana ‘Grey Owl’ leaf extracts. The best antioxidant activity
was exhibited by J. sibirica and J. excelsa leaf extracts in the group of analyzed species. While
efficient antioxidant activity is desired for cancer prevention, efficient antiproliferative agents
are required in the anticancer chemotherapy. Using liquid chromatography-electrospray
ionization-mass spectrometry (LC-ESI-MS/MS) we identified podophyllotoxin, a known
anticancer drug precursor, in selected juniper extracts with antiproliferative activity.
Identification of other plant metabolites (lignans, phenolic compounds etc.) is in progress. The
identification of juniper extracts with efficient antiproliferative and antioxidant activity has
potential application in clinical trials about combination therapy with other anticancer agents for
treatment of resistance to conventional chemotherapy, disease relapse and reduction of the
therapeutical doses of cytostatic drugs.

Pon Juniperus L. (Cupressaceae) obxBawia noseye oT 50 Buaa B cBeta. LlUupoko
pa3npoCTpaHeHUTe BUAOBE XBOMHA Ca BEYHO3ENEHU PaCTEeHUA, KOUTO Ca JIECHUM 3a OTINEXAaHe,
Npou3BeXKAaT 3HAYUTENHO Ko/nyecTBo 6OBMOmaca npes usnata roguMHa M ca boratm Ha
OMOAKTUBHU CbeAMHEHMUA, BK/A. aHTUOKCMAAHTM W aHTUTYMOPHW BelecTBa. HacroAwoTto
n3cneaBaHe € HAaCOYEHO KbM CUCTEMATMYHO M3c/neaBaHe Ha Ob/rapckute BMAOBE XBOWHA B
CpaBHEHME C YYKAECTPaHHW npeacTaBuTeNn C  uUen nopbop Ha BMAOBE C  BUCOKA
aHTUNpPOANdEPATUBHA M AaHTUOKCUAAHTHA aKTMBHOCT. B rpynaTta Ha M3cneaBaHUTE PacTUTENHMU
eKCTPaKTN be ycTaHOBeHa Hali-BUCOKA aHTMNpoandepaTtMBHa akTMBHOCT npu NB4 kneTku (ocTpa
NPOMMENOoLMTHA NeBKeMUSA) 3a eKCTPaKTU OT INCTa Ha J. sabina L., J. virginiana L. v J. virginiana
"Grey Owl". Halt-BMCOKA aHTMOKCUAAHTHA aKTUBHOCT 6e yCTaHOBEHA 3@ EKCTPAKTUTE OT /ICTA Ha
J. sibirica v J. excelsa B rpynaTta Ha nscnegBaHute suaose. [lJokaTo edeKkTMBHaTa aHTUOKCMAAHTHA
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aKTMBHOCT e Heobxoauma npu nNpoduaakTMKa Ha paka, NpPU XMMWUOTEpPaNUATa HA paka ca
Heobxoanmn edbeKTUBHU aHTUNponudepaTBHM cpeacTtsa. M3nonssaliku LC-ESI-MS/MS (TeuHa
XpomaTorpadua B TaHOAEM C MacC-CMEKTPOCKONMUA), uaeHTuduUMpaxme nofodUN0OTOKCUH
(n3BECTEH npeKypcop 33 MHAYCTPUANHO MPOM3BOACTBO HA AHTUTYMOPHM JieKapcTea) B
nogbpaHnTe eKCTPaKTU OT BWAOBE XBOWHA C aHTUNponudepaTMBHa aKTMBHOCT. MnaHupa ce
naeHTMdMUMPaHe Ha APYrU PacTUTENHU MeTabonnTn (NUrHaHKW, PeHONHM CbeaMHEHMA U Ap.) B
nscnenBaHUTe eKkcTpakTu. MaeHTUdMUMpaHeTo Ha eKCTPaKTU OT BUAOBE XBOWHA C ePeKTMBHA
aHTMNponndepaTMBHA U AHTUMOKCMAAHTHA AKTMBHOCT MMA MOTEHLUMANHO MNPUNOXKEHME Npwu
KAMHUYHM NPOYYBAHNA OTHOCHO KOMBMHMpPaHa Tepanma Ha paka C A4PYrM aHTUTYMOPHM CPeACTBa,
B C/Ny4aMm HA pPE3UCTEHTHOCT KbM KOHBEHUMOHANHAaTa XMMMUOTepanua, peuuamsym Ha
3abonABaHeTO MM NpY NPOYYBaHMA 33 HAMAIABAHE Ha TepaneBTUYHUTE 403U HA U3NON3BAHUTE
LUMTOCTATMLM.

13. Li, J., Jia, X., Ilvanova, D.. Chemoendocrine metronomic therapy of estrogen receptor-
positive breast cancer by taxanes or capecitabine in combination with aromatase
inhibitors.

Journal of Pharmaceutical Research, 2018, 17(2), 78-82

DOI:10.18579/jpcrkc/2018/17/2/127179

The intense anticancer therapy using conventional cytostatic drugs is accompanied by serious
side effects that restrict the application of the cytostatic drugs. Metronomic therapy is a modern
method for administration of low doses of cytostatic agents that in combination with other
anticancer drugs induce long lasting tumor dormancy with minimal side effects. Aim: We aimed
our study at investigation of the efficacy of a contemporary chemoendocrine metronomic
therapy, including cytostatic drugs, such as paclitaxel or capecitabine, in combination with
aromatase inhibitors (Al, anastrozole, letrozole), in the treatment of estrogen recepor-positive
breast cancer. Presentation of Case: The patient (74 years old) was initially diagnosed with
advanced stage pT4bpN2Mx of infiltrative ductal breast carcinoma with lymph, lung and bone
metastases. Discussion: Based on high estrogen receptor sensitivity in 67-100% of the analysed
tumor cells, endocrine therapy was applied after mastectomy. However, progression of the
disease required involvement of systemic cytostatic agents in the therapy. Following the
achievements of the contemporary medicine, chemoendocrine metronomic therapeutical
protocols, including combination of anastrozole with taxane or capecitabine, were found to
induce rapid and continuous disease remission. Conclusion: This case report demonstrated rapid
achievement of continuous remission by a contemporary chemoendocrine metronomic
treatment of metastatic ER-positive breast cancer in all stages of the therapy: systemic anticancer
treatment with weekly paclitaxel plus anastrozole, followed by anastrozole plus low doses of
capecitabine and analogous maintenance therapy. The results can be explored in future clinical
trials about synergy between hormone inhibitors and cytostatic agents in combination anticancer
therapies.

MHTeH3MBHATa XMMMOTEPANUSA, U3MON3BaALLA KOHBEHLMOHANAHN UMTOCTaTULM, € NPUAPYXKEHa OT
CEPUO3HM CTPaAHMYHU edeKTU, KOUTO OrpaHMYaBaT MNPUNONKEHUETO Ha UMUTOCTAaTUYHUTE
NekapcTBa. MeTpoHOMHaTa Tepanua e CbBpPeMeHeH MeToA 3a NpuaaraHe Ha HWUCKM 403U
UMTOCTAaTULUN, KOMUTO B KOMOMHaAUMA C APYyrM aHTUTYMOPHWM NeKapcTBa Npeav3BMKBAT
AbAroTpaliHa NaTEHTHOCT Ha TYMOPa C MMHUMAHKU CTPaHUYHM edekTu. Llen: Hacoumnxme HaweTo
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npoy4sBaHe KbM m3cnenBaHe Ha edMKACHOCTTA HA CbBPEMEHHA XeMOEHAOKPMHHA METPOHOMHA
Tepanus, BKA. C U3NON3BAHE HA LUTOCTAaTUYHM IEKAPCTBA, KaTO NAKAUTAKCEN UAN KaneuuTabuH,
B KOMbMHauMA ¢ apomaTasHu MHxmMbutopu (Al, aHacTpo3on, NeTpo30/), NpU NeYeHUETO Ha
eCTporeH-peLenop-no3MTUBEH PakK Ha rbpaaTta. KiIMHMYHO onucaHue: MNauneHTsT (Ha Bb3pacT 74
r.) MbpBOHAYA/IHO € AMArHOCTUUMPAH ¢ HanpeaHan craaun pT4bpN2Mx Ha WMHOUATPATMBEH
AYKTaNeH KapuuHOM Ha rbpgata ¢ aMmoHu, 6enogpobHn 1 KOCTHU meTacTasu. Auckycua: Bb3
OCHOBA Ha YCTaHOBEHAaTa BMCOKA YyBCTBUTENHOCT Ha ecTporeHHuTe peuentopu B 67-100% ot
aHaNN3UpPaHUTE TYMOPHWU KNETKU, c/led MacTeKToOMUA e MNPUIOoXKeHa eHAOKPWUHHa Tepanwus.
MporpecusaTta Ha 3abonABaHeTo obaye HaNOXKWM MpWUAaraHe U Ha CUCTEMHW LUUTOCTATULM B
TepanuaTta. CneaBavikM NOCTUMMKEHWATA Ha CbBPEMEHHATa MeguuuHa, 6e ycTaHoBeHo, u4e
XeMOEHAOKPUHHATa METPOHOMHA Tepanus, BK/. U3N0A3BaHE HA KOMBUHaALMA OT aHACTPO30A C
TaKcaHM UK KaneumTabuH, npean3sMKBaT 6bp3a N NPOABIKUTENHA PEMUCUA Ha 3ab0NABAHETO.
3akntoueHmne: To3M cnyy4al NoKasea 6bP30 NoCTUraHe Ha NPOAbB/MAKUTENHA PEeMUCUA 4pes
CbBpeMEeHHa XeMOEHOOKPMHHA MEeTPOHOMHA TepanuAa Ha meTtacTaseH ER-mosuTtuBeH pak Ha
rbpgaTta Npu BCUYKM €Tann Ha leYeHMETOo: CUCTEMHO NPOTMBOPAKOBO JleYeHue € NakAuUTaKcen u
aHaCcTPO30/1, CeABaHO OT NpUaaraHe Ha aHaCTPO301 C HUCKM A03M KaneuntabuH n aHanormyHa
noaabpiKalla Tepanus.

14.li,J., Zuo, W., Ivanova, D,, Jia, X, Lei, L., Liu, G.. Metronomic capecitabine combined with
aromatase inhibitors for new chemoendocrine treatment of advanced breast cancer: a
phase Il clinical trial.

Breast Cancer Research and Treatment, 2019, 173(2), 407-415.
https://doi.org/10.1007/s10549-018-5024-3

Purpose This study was designed to determine the safety and clinical efficacy of metronomic
chemotherapy combined with aromatase inhibitors (Als) for hormone receptor (HR)-positive
advanced breast cancer (ABC) patients who cannot tolerate conventional-dose chemotherapy.
Methods Postmenopausal patients with HR-positive ABC, who exhibited disease progression
after first-line Als treatment and who could not tolerate or rejected conventional chemotherapy,
were enrolled in this study. Patients received capecitabine 500 mg PO TID (could be reduced to
500 mg QD in case of adverse effects) and exemestane 25 mg QD (after PD with letrozole) or
letrozole 2.5 mg QD (after PD with exemestane). The primary endpoints were safety and
tolerance, the secondary endpoints were objective response rate (ORR), clinical benefit rate
(CBR), progression-free survival (PFS), and time to treatment failure (TTF). Results In our analysis
of 44 patients, the median age was 64 years (range 38-90) and 68.2% patients had at least two
recurrences or metastatic lesions. Grade 3 toxicities (hand—foot syndrome) were observed only
in 4 of the patients. Most patients exhibited no or mild toxicities. After a median follow-up of
14.8 months, ORR was 70.5%, CBR—77.3%, PFS—16.2 months, and TTF—14.4 months.
Conclusions Metronomic oral capecitabine combined with Als showed good efficacy, minimal
toxicities, and good tolerance in HR-positive patients with ABC. It is a potential treatment option
especially for postmenopausal HR-positive ABC patients in poor general condition who cannot
tolerate conventional chemotherapy. Trial registration: Clinicaltrials.gov NCT01924078

Lien: ToBa KAMHMYHO NPOyYBaHE € HAaCOYEeHO KbM onpeaensHe Ha 6e30NacHOCTTa U KAMHUYHATA
epMKaCcHOCT Ha METPOHOMHATa XMMMUOTEPANUA, KOMBMHMpPaAHa C apomaTtasHu MHxMbuTopu (Als)
33 NauMeHTU ¢ HanpeaHan pak Ha rbpaata (advanced breast cancer, ABC), nonoxuteneH 3a
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XopmoHanHu peuentopu (HR), KouTo He ca noaxoaAwmM (Bb3pacTHM NALMEHTU U Ap.) 33 NeYeHne
ype3 KOHBEHLUMOHaAHa xumuoTtepanma. Metogu: B ToBa KAMHMYHO NMPOYYBAHE Ca BKAOYEHMU
nauyeHTV B NnoctmeHonaysa ¢ HR-nonoxknteneH ABC, KOMTO ca perMcTpmMpaHn ¢ nporpecus Ha
3abonaBaHeTo cnen nedyeHne c Als OT nbpBa /AMHMA M KOUMTO He bOuxa wmsgbpKanm
KOHBEHUMOHANHATA XMMMoTepanuma. MaumeHTUTe ca nosyy4aBanm Kaneymtabmn 500 mg Tpu nbTm
AHesHo (PO TID) (moxe ga 6bae HamaneH ao 500 mg BeAHbX AHEBHO B C/ly4all Ha HEXKeNaHU
peakuuun) n eksemectaH 25 mg BegHb)K AHEBHO [cnes nporpecua Ha bonectTa, progress of
disease (PD), ¢ netposon] nnau netposon 2,5 mg BeaHbX AHeBHO (cnen PD c eksemecTaH).
MbpBUYHMUTE KPaWHW LEAM Ha Npoy4vyBaHeTo ca 6e30MacHOCT M NOHOCMMOCT Ha TepanuAaTa,
BTOPUYHUTE KpanHM uenn ca objective response rate (ORR), clinical benefit rate (CBR),
npexusaemoct 6e3 nporpecus Ha 3abonssaHeTo (progression-free survival, PFS) n Bpeme ao
peunams Ha 3abonaBaHeTo (time to treatment failure, TTF). Peayntatv B Hawwus aHanus Ha 44
naumMeHTM meamMaHaTa Ha Bb3pacTTa e 64 roanHu (gmuanasoH 38—90), a 68,2% oT nayMeHTUTE Ca
MManu NoHe ABa peuuamBa UAM MEeTacTaTUYHKU Ne3nn. TOKCUYHOCT cTeneH 3 (CMHAPOM pbKa-
Kpak) e HabaogaBaHa camo npu 4 oT nayueHTute. MNoBeyeTo NaUMEHTM He NMOKa3BaT HMKaKBa
WAKN Nneka TokcmyHocT. Cheg megmaHa Ha npocneasasaHe ot 14,8 meceua, ORR e 70,5%, CBR —
77,3%, PFS — 16,2 meceua n TTF — 14,4 meceua. Peayntatu: B HalweTo KAMHMYHO NpoOy4YBaHe Ha
44 naumeHTN cpefHaTa Bb3pacT be 64 roanHun (ananasoH 38-90), a 68,2% oT naumeHTUTE Ca
MManu MoHe ABa peunamsa MANM MeTacTaTa3u. TOKCMYHOCT cTeneH 3 (cMHApPOM Ha obpuBKM Ha
pble-Kpaka) 6e HabngaBaHa camo npu 4 oT naumeHTuTe. MNoBeyeTo NaUMEHTM He MoKas3axa
HMKAKBa WU/IN NeKa TOKCMYHOCT. Chep npocneasasaHe 3a cpegHo 14,8 meceua, ORR e 70,5%, CBR
—77,3%, PFS—16,2 meceua n TTF — 14,4 meceua. 3akntoueHue: [NNpnnaraHe Ha METPOHOMHN 403K
Ha nepopaneH KaneumtabuH B KOoMbBbMHauua ¢ AW nokasea gobpa ePpuKACHOCT, MUHMMANHA
TOKCUYHOCT M aobpa noHocumocT npu HR-no3uTtueHM nauyeHtn ¢ ABC. ToBa e noTeHuUManHa
Bb3MOHOCT 3a JieyeHne, ocobeHo 3a nocTtmeHonaysanHu HR-no3uTuBHM naumeHTn ¢ ABC B
Nowo obuWo CbCTOsSIHME, KOUTO He ca MNoAXOAALM 33 KOHBEHUMOHANHA XMMUOTepanwus.
Pernctpaums Ha KAMHUYHOTO npoy4ysaHe: Clinicaltrials.gov NCT01924078

15. lvanova, D., Adams, R.P., Anderson, J., Tashev, A., Nedialkov, P., Kokanova-Nedialkova,
Z., llieva, Y., Atanassova, T., Kalotova, G., Angelov, G., Najdenski, H.. Extraction of
bioactive compounds from conifers growing in the Windsor Great Park and other
arboretums.

Bulgarian Chemical Communications, 2020, 52 (4), 543-548
http://www.bcc.bas.bg/

The present study is aimed at identification of antioxidant and antiproliferative compounds in
extracts of conifers originating from the Windsor Great Park (WGP), UK, and other arboretums.
Species of the genera Juniperus, Cupressus, Chamaecyparis and Taxus were studied. Rare
representatives of J. indica, J. squamata, J. pingii, J. recurva, J. davurica etc., as well as widely
distributed species and cultivars were analyzed. Antioxidant activities were evaluated by total
polyphenol content (TPC) and half-maximum DPPH-radical scavenging concentrations (DPPH-
SCso) of the extracts. Antiproliferative activities were determined by half-maximum growth-
inhibitory concentrations (ICso) obtained after MTT-assay of NB4 acute promyelocytic leukemia
cells treated with the corresponding extracts. In this group of studied conifers, J. indica leaf
extract was determined as the best antioxidant agent with DPPH-SCso 52 pg/ml and TPC 320410
GAE mg/g extract. The best antiproliferative properties were demonstrated by the leaf extracts
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of J. virginiana cultivars with NB4-1Csp in the range of 0.27-0.31 pg/ml. Remarkable cytotoxic
activity was found also for J. x pfitzeriana, J. pingii var. wilsonii and T. baccata leaf extracts. Rare
species, such as J. indica and J. recurva "Embley Park", also showed high antiproliferative activity.
Podophyllotoxin was identified in the best cytotoxic extracts obtained from J. virginiana and J. x
pfitzeriana cultivars. Identification of other metabolites in the efficient bioactive extracts is in
progress. The present results revealed various conifers as potential sources of cytotoxic and
antioxidant lead compounds for prevention of oncogenic, degenerative or other radical-induced
diseases.

HacToAawoTo u3cnegBaHe € HACOYEHO KbM  UAEeHTUOUUMPaAHE Ha aHTUOKCUMAAHTU MU
aHTMNPOANPEPATUBHN CbeANHEHUA B €KCTPAKTU OT UMNOAUCTHU AbpBETa, NPOU3XOXKAALN OT
Windsor Great Park (WGP), Bennkobputanusa u apyru apbopetrymu. Nacneasanu ca Buaose oT
pogosete Juniperus, Cupressus, Chamaecyparis w Taxus. AHaAU3MpPaHM Ca NPeacTaBUTENIN HA
PAAKO CpeLwaHn BuaoBe KaTo J. indica, J. squamata, J. pingii, J. recurva, J. davurica v ap., KakTo 1
LWMPOKO PasnpoCTPaHEHN BUAOBE M KYyATUBAPU HA UIMIOIUCTHU pacTeHuA. AHTUOKCUAAHTHATa
aKTUBHOCT € aHa/u3MpaHa Ypes onpesensaHe Ha obLOTO cbabpKaHUe Ha nonndeHonm (TPC) m
KOHUeHTpauunte DPPH-SCso (half-maximum DPPH-radical scavenging concentrations) Ha
eKCTpaKkTuTe. AHTMNpoandepaTUBHaTa aKTUBHOCT € aHa/AM3MpaHa 4ype3 KoHueHTpaumuTe ICso
(half-maximum growth-inhibitory concentrations), nonyyenu cnen MTT-Tect Ha NB4 KneTku
(ocTpa nNpomuenoumTHa NEBKEMMA), TPETUPAHU CbC CbOTBETHUTE EKCTPaKTU. B rpynata ot
n3cneaBaHn UrNOAUCTHU BUAOBE, EKCTPAKTLT OT /NCTa Ha J. indica 6e onpepeneH Kato Han-
ebeKTUBHUA aHTUOKCUAAHT ¢ DPPH-SCso 52 pg / ml u TPC 320+10 GAE mg / g eKcTpaKT. Hait-
epeKkTUBHUTE aHTUNPoAndepaTMBHM CBOMCTBA 6AXa YCTaHOBEHM 3@ EKCTPAKTW OT /AIUCTA Ha J.
virginiana kyntusapw c NB4-1Cso 8 aAnanasoHa 0,27-0,31 pug/ml. BUCOKA UMTOTOKCMYHA aKTUBHOCT
6e ycTaHOBEHA M 3a eKCTPAKTWU OT ancta Ha J. x pfitzeriana, J. pingii var. wilsonii v T. baccata.
Peakn Bugose, Kato J. indica w J. recurva "Embley Park", cbwo nokasaxa BWCOKa
aHTMNpoandepaTUBHaA aKTUBHOCT. MOAOPUNOTOKCUH e MAeHTUPULMpPaAH B Hal-ePpeKTUBHUTE
LMTOTOKCUYHM EKCTPaAKTK, NONYYEHU OT KYATUBAPW Ha J. virginiana v J. x pfitzeriana. NnhaHnpaHo
e MAEeHTUPULMPAHETO Ha ApyrM mMeTaboNnTM B eKCTpaKTUTEe C BUCOKA OMOaKTMBHOCT. Ypes
pe3ynTatuTe B HaCTOALLETO M3cnenBaHe 6axa naeHTUGULMPaHU Pa3IUYHU UTNOAUCTHU BUAOBE
KaTO NOTEHLMANHU U3TOYHULUN HA UMTOTOKCUYHU U QHTUOKCUAAHTHU CbeANHEHUA 33 NpeBeHuMns
Ha OHKOreHHW, AereHepaTUBHM AN APYIU PagUKan-uHAyLMpaHu 3abonsBaHus.

16. Olech, M., Nowak, R., Ivanova, D., Tashev, A., Boyadzhieva, S., Kalotova, G., Angelov, G.,
Gawlik-Dziki, U. LC-ESI-MS/MS-MRM profiling of polyphenols and antioxidant activity
evaluation of junipers of different origin.

Applied Sciences, 2020, 10, 8921; https://doi.org/10.3390/app10248921

This study was aimed at identification of new efficient antioxidant juniper species and their
metabolites, which are responsible for this activity. About 30 juniper representatives were
assayed for antioxidant activity [DPPH (2,2-diphenyl-1-picrylhydrazyl) and ABTS (2,20 -azino-
bis(3- ethylbenzthiazoline-6-sulphonic acid) radical scavenging] and total polyphenol content
(TPC). The most active species were identified, and their most abundant polyphenols were
quantified by the LC-electrospray ionization (ESI)-MS/MS-multiple reaction monitoring (MRM)
method. In the group of studied species, J. ashei (mountain cedar) leaf extract was outlined as
the best antioxidant with the highest TPC. Catechin was revealed as the most abundant
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polyphenol in the J. ashei extract, contributing to its superior antioxidant properties. An in-depth
analysis of antioxidant capacity was also performed. The higher metal-chelating activity was
observed in the case of J. sibirica (0.83 mg DE/mL), whereas the lowest was observed for J.
communis (3.2 mg dry extract (DE)/mL) extracts. All efficient antioxidant extracts were also able
to inhibit lipoxygenase. ECso values ranged from 1.77 to 2.44 mg DE/mL. The most effective
inhibitors were J. ashei and J. formozana extracts, which acted as uncompetitive lipoxygenase
(LOX) inhibitors. The presented results have potential application in the pharmacy and cosmetics
for the generation of antioxidant compositions based on naturally derived lead compounds for
the prevention of oxidative-stress associated organ-degenerative diseases, cancer, or other free
radical-induced disorders.

ToBa u3cneaBaHe € HACOYEHO KbM MAEHTUPUUMpPaAHE Ha BMAOBE XBOMHA C edeKTUBHA
aHTMOKCUAAHTHA aKTUBHOCT HA CbOTBETHWUTE EKCTPAKTU U TexHUTe MeTabonnTm, KouTo ca
OTrOBOPHM 3a Ta3n akTMBHOCT. Okono 30 npeacTaBMTENN Ha BUAOBE XBOMHA 6AXa nscneaBaHu 3a
aHTMOKCMAAHTHA akTuBHOCT [DPPH (2,2-audeHnn-1-nukpunxmapasun) n ABTS (2,20-a3nHo-6buc
(3-eTMnbeH3TMazonnH-6-cyndoHOBa KMCENNHA) MeToaM] U onpeaensaHe Ha 06O CbAbpXKaHUE
Ha nonudeHonun (TPC). NaeHTUdMUMPaHN ca BUAOBETE C HAN-BMCOKA aKTUBHOCT, @ TEXHUTE Hal-
pa3npocTpaHeHU MNoAndeHoNn ca onpenenieHn KonmyectseHo ype3 metoga LC- ESI-MS/MS-
multiple reaction monitoring (MRM). B rpynaTta Ha u3cnegBaHuTe BUA0BE, EKCTPAKTBLT OT INCTA
Ha J. ashei (NNaHMHCKN Keabp) € YCTaHOBEH KaTo Hal-epeKTUBEH aHTMOKCUMAAHT C HaW-BUCOKO
TPC-cbabprkaHue. KaTexrH e geTeKTMpaH KaTo Hal-pa3npocTpaHeHma noamdeHoN B eKCTpakTa
oT J. ashei, [ONPUHACANKMN 32 HETOBUTE NPEBB3XOAHN aHTUOKCUMAAHTHU CBOMUCTBA. MNpoBeaeH e n
noapobeH aHaNn3 Ha eKCTPaAKTUTE C Hal-BMCOKA aHTMOKCUMAAHTHA aKTMBHOCT. Bucoka metan-
xenatupalla akTUBHOCT 6e HabatogaBaHa Npu eKCTpakTu Ha J. sibirica (0,83 mg DE/ml), aokaTo
Hal-HUCKaTa aKTMBHOCT be ycTaHoBeHa 3a J. communis (3,2 mg DE/ml). YcTaHoBeHo 6e cbLio, ve
BCMYKM €DEKTUBHU aHTUOKCUAAHTHM EKCTPAKTU MHXMBUpAT eH3uma lipoxygenase. CTOMHOCTUTE
Ha ECso Bapupat ot 1,77 no 2,44 mg DE/ml. Hain-ebpeKTUBHUTE MHXMBUTOPU Ca eKCTpaKTUTe oT J.
ashei v J. formozana, KOUTO AeNCTBAT KaTO HEKOHKYPEHTHU MHXMBUTOpU Ha lipoxygenase (LOX).
MonyyeHUTe pesynTaT¥ MMaAT NOTEHUMAZIHO NPUIOXKEHME BbB dpapmaumaTa U KO3MeTUKaTa 3a
nonyyaBaHe Ha aHTMOKCMAAHTHM cpeacTBa Ha 6asaTa Ha MNPUPOAHM CbeAMHeHUs 3a
npeaoTBpaTaABaHe Ha OpraHo-AereHepaTMBHM 3a00a5BaHUA, aCOLMMPAHN C OKCUAATUBEH CTPEC,
pakK unu apyru 3abonaBaHuns, MHAYUMpPAHWU OT CBOOOAHM paanKanu.

17. lvanova D., Korona-Gtowniak I., Olech M., Malm A., Nowak R., Baj T., Tashev A., Angelov
G.
Antimicrobial activity and chemical analyses of seven Juniperus L. species.
Current Issues in Pharmacy and Medical Sciences, 2023, accepted

The objective of this study was to present a comparative analysis of the antimicrobial activity of
methanolic leaf extracts from seven Juniperus L. species together with a tentative analysis of their
total flavonoid and o-dihydroxyphenolic acids content. The chemical analyses were performed
by colorimetric methods and the antimicrobial activity — by broth microdilution method. The
studied extracts showed total content of o-dihydroxyphenols in the range of 26 to 34 ug caffeic
acid/mg DE and total flavonoid content - 13 to 24 ug quercetin/mg DE. The sensitivity of Gram-
positive bacteria to the studied extracts differed significantly with the following order of activity:
J. sabina var. balkanensis > J. communis ‘Laxa’ > J. formosana > J. pinchotii > J. ashei > J. excelsa
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=J. sibirica. Weak activity was observed for all extracts against Gram-negative bacteria and
Candida strains. The analysis of the MBC/MIC ratio showed that the extracts exhibited
bactericidal effect against Gram-negative bacteria (MBC/MIC < 4), while bactericidal or
bacteriostatic action (MBC/MIC > 4) was determined towards Gram-positive bacteria. Moreover,
these extracts showed fungicidal (MFC/MIC < 4) or fungistatic effect (MFC/MIC > 4). Best
antibacterial activity was registered for the J. sabina var. balkanensis leaf extract. The
multivariate data analyses were carried out by SIMCA 16 (v16.0.2) software. The hierarchical
cluster analysis and principal component analysis based on phytochemical and antimicrobial data
classified the studied juniper species into four groups: (i) J. ashei, (ii) J. excelsa, J. sibirica, (iii) J.
sabina var. balkanensis, J. communis Laxa, J. formosana, (iv) J. pinchotii.

Llenta Ha ToBa M3cneaBaHe e Aa ce NpeACTaBU CPaBHUTENEH aHAaNM3 Ha aHTUMMKpoOHaTa
aKTMBHOCT Ha METAHO/IHM EKCTPaKTM OT SIMCTA Ha cedem BuAa OT pog Juniperus L., KakTo u
npegBapuTeneH aHanM3 Ha ob6WOTO CbAbprKaHMe Ha GpNlaBOHOMAN U O-AUXUOPOKCUDEHONHU
KMUCE/INHU B EKCTPAKTUTE. XMUMUYHUTE aHaM3M Baxa NpoBeAeHN Ype3 KOOPUMETPUUYHMN METOAM,
a aHTUMUMKPOOHaTa aKTUBHOCT - NO MEeToAa Ha MUKPOTUTPYBaHeTo. M3cneaBaHUTe eKCTPaKTH
NMoKa3BaT 0bWoOo CbAbprKaHWE Ha O-AnxmMApoKcudeHonn B rpaHnumTe oT 26 ao 34 ug KadeeHa
KucenmHa/mg cyx eKCTpakT 1 060 cbabpiKaHMe Ha dnasoHonAaM - 13 Ao 24 ug KBepuetuH/mg
CyX €KCTpaKT. YyBCTBUTENHOCTTA Ha rpam-NoNnoXKUTENHUTE OaKTepum KbM U3cCneaBaHuUTe
EKCTPaKTU ce pa3inyaBa 3HAUYNTENHO, KaTo 6e yCTaHOBEH CneaHUAT pes Ha akTUBHOCT: J. sabina
var. balkanensis > J. communis 'Laxa' > J. formosana > J. pinchotii > J. ashei > J. excelsa =J. sibirica.
Cnaba aKTMBHOCT e HabntogaBaHa NpPU BCUYKM EKCTPaKTK cpewy Mpam-oTpuuaTtenHun baktepum mn
wamose Candida. AHann3bT Ha cboTHoweHneTo MBC/MIC noka3Ba, Ye eKCTpaKTUTe NposBsasaTt
H6aKTepuuMAHO AeUCTBUE CNPAMO rpam-oTpuuatenHun 6akrepun (MBC/MIC < 4), gokaTo cnpamo
rPam-nonoXuTenHn 6akTepmn e ycTaHoBeHO BaKTepULMAHO UAM BAKTEPMOCTAaTUYHO AEeNCTBUE
(MBC/MIC > 4). OcBeH TOBa Te3M EKCTPaKTM nokassat ¢pyHruumaeH (MFC/MIC < 4) waum
dyHrnuctatnyen edpekt (MFC/MIC > 4). Hait-nobpa aHTMbaKTepmManHa akTUBHOCT € perncTpmupaHa
33 eKCTpaKTa OT ncTaTa Ha J. sabina var. balkanensis. MHOroBapuaHTHUTE aHANN3WN Ha AaHHUTE
6axa m3sbplieHn upe3 SIMCA 16 (v16.0.2) codTyep. MepapxMUHMAT KAbCTEpeH aHanu3 u
aHa/IN3bT HA FABHUTE KOMMNOHEHTUN Bb3 OCHOBA HAa GUTOXMMUYHUTE U AaHTUMUKPOOHUTE AAHHMU
Knacudpuumpaxa mscneaBaHuTe BMAOBE XBOWHA B yeTupum rpynu: (i) J. ashei, (ii) J. excelsa, J.
sibirica, (iii) J. sabina var. balkanensis, J. communis Laxa, J. formosana, (iv) J. pinchotii.

NMy6aukayuu PhD ducepmayus

18. Ivanova D, Gaudon C, Rossin A, Bourget W, Gronemeyer H. RAR-RXR selectivity and
biological activity of new retinoic acid analogues with heterocyclic or polycyclic aromatic
systems.

Bioorganic and Medicinal Chemistry, 2002,10(7), 2099-2102. PhD-thesis
https://doi.org/10.1016/S0968-0896(02)00083-4

The cell biological activity of novel retinoids and rexinoids is described. The stereochemistry of
the new compounds was analyzed and ligand docking experiments revealed the structural basis
of their RAR binding characteristics. The new ligands activate nuclear retinoic acid receptors
(RAR, RXR) with distinct selectivity patterns, as determined in genetically engineered ‘reporter’
cells. The biological activity of the novel retinoids was assessed by differentiation of NB4 acute
promyelocytic leukemia cells. Elsevier Science Ltd.
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OnucaHa e 6MoIorMyHaTa akTMBHOCT Ha HoBM peTuHomnan (RAR-nuraHam) n pekcuHonam (RXR-
nuraHam). Ctepeoxmmmata Ha HOBUTE CbeanHeHuA bele ycTaHoBeHa. MoieKyHO moaennpaHe
Ha CBbP3BAHETO Ha NMraHaa (PeTUHOUA UNU PEKCUHOMUA) C peuenTopa pasKpuxa CTPYKTYpHUTE
OCHOBM Ha CBbP3BaHETO Ha InraHauTe ¢ peTuHomaHuTte peuentopu (RAR/RXR). HoBute nvraHgm
aKTMBMpaAT SAPEHUTE peuenTopu Ha peTuHoesBaTa KucenmHa (RAR, RXR) ¢ pasnmyHa
CENIeKTUBHOCT, KaKTO 6e yCTaHOBEHO 4Ype3 reHeTUYHO MmoamduumpaHm "penopTepHU” KNeTku.
bvonornyHata aKTMBHOCT Ha HOBUTE pPeTUHOMAM € OUeHeHa 4pe3 WHAyuupaHe Ha
andepeHumaumsa npn NB4 kneTkn (octpa npomuenountHa neskemus). Elsevier Science Ltd.

19. Ivanova D, Rossin A, Gronemeyer H, Valla A, Cartier D, Le Gillou R, Labia R. Structure-
activity relationships of methylene or terminal side chain modified retinoids on the
differentiation and cell death signaling in NB4 promyelocytic leukemia cells.

Bioorganic and Chemistry Letters, 2004, 14(16), 4257-4261. PhD-thesis
https://doi.org/10.1016/j.bmcl.2004.06.002

New structure—activity relationships of a series of methylene or side chain modified retinoids on
NB4 acute promyelocytic leukemia cells are investigated. The differentiation- and apoptosis-
inducing potential of these compounds is analyzed on the basis of their selective retinoic acid
receptor binding profile. Elsevier Ltd.

N3cnenBaHW ca 3aBUCMMOCTU CTPYKTYPa-aKTUBHOCT Ha cepua HOBU METUIEHOBU PETUHOUAN UK
peTuHonamM ¢ moauduumpaHa CTpaHUMYHa Bepura cnen TpetupaHe Ha NB4 knetku (ocTpa
npoMmnenouuTHa neBkemms). CnocobHOCTTa Ha Te3n CbeaMHEHUA Aa nHayumpat gudepeHumauma u
anonTo3a B pPaKOBU KAETKM € aHanM3upaHa upes3 CesIeKTMBHOCTTa MM Ha CBbp3BaHe C
peuenTopuTe Ha peTuHoeBaTa KucenuHa. Elsevier Ltd.

20. Buttner M W, Burschka C, Daiss J O, Ilvanova D, Rochel N, Kammerer S, Peluso-lltis C,
Bindler A, Gaudon C, Germain P, Moras D, Gronemeyer H, Tacke R. Silicon analogues of
the retinoid agonists TTNPB and 3-methyl-TTNPB, disila-TTNPB and disila-3-methyl-
TTNPB: Chemistry and biology.

ChemBioChem, 2007, 8(14), 1688-1699. PhD-thesis
https://doi.org/10.1002/cbic.200700182

Twofold sila-substitution (C/Si exchange) in the saturated ring of the tetrahydronaphthalene
skeleton of the retinoid agonists TTNPB (1 a) and 3-methyl-TTNPB (2 a) leads to disila-TTNPB (1
b) and disila-3-methyl-TTNPB (2 b), respectively. The silicon compounds 1 b and 2 b were
synthesized in multiple steps, and their identities were established by elemental analyses,
multinuclear NMR experiments, and single-crystal X-ray diffraction studies. Like TTNPB (1 a) and
3-methyl-TTNPB (2 a), the analogous silicon-based arotinoids 1 b and 2 b are strong pan-RAR
agonists and display the same strong differentiation and apoptosis-inducing activity in NB4
promyelocytic leukemia cells as the parent carbon compounds. These results are in keeping with
the nearly isomorphous structures of 1 a and 1 b bound to the complex of the RARP ligand-
binding domain with the nuclear receptor (NR) box 2 peptide of the SRC-1 coactivator. The
contacts within the ligand-binding pocket are identical except for helix H11, for which two turns
are shifted in the disila-TTNPB (1 b) complex. This study represents the first comprehensive
structure—function analysis of a carbon/silicon switch in a signaling molecule and demonstrates
that silicon analogues can have the same biological functionalities and conserved structures as
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their parent carbon compounds, and it illustrates at the same time that silicon analogues of
biologically active compounds have the potential to induce alternative allosteric effects, as in the
case of helix H11, which might allow for novel options in drug design.

[1BOMHOTO 3amecTBaHe Ha ABa C-aToma c Aga Si-atoma (C/Si 0bmeH) B HaCMTEHUA NPBCTEH Ha
TeTpaxnapoHapTaneHoBMA ckenet Ha peTuHonaHute aroHnct TTNPB (1 a) u 3-metun-TTNPB (2
a) Boan cvotBeTHo A0 aucuna-TTNPB (1 b) u ancuna-3-metn-TTNPB (2 b). Cunnumesute
cbeanHeHns 1 b 1 2 b ca cMHTE3MpPaHKM Ypes MHOrocTagMeH CUHTE3 M TAXHATa UAEHTUYHOCT e
YCTaHOBEHA Ype3 eNieMeHTeH aHanus, mHoroagpeHn AMP-cnekTpaneH aHanms u single-crystal X-
ray auépakums. NogobHo Ha TTNPB (1 a) u 3-methyl-TTNPB (2 a), aHanorMyHuTe cuamumnesmu
apotuHonam 1 b n 2 b ca epekTnBHM NaH-RAR aroHUCTM M NOKa3BaT CblllaTa BUCOKA aKTUBHOCT
npu MHAyuMpaHe Ha gudepeHumauma mM anonto3a npu NB4 kneTkn (ocTpa npomuenouymTHa
NIeBKEMMUA) KAaTO M3XOAHWUTE BbrNepoaHU cbeauHeHuA. Tesn pesyntaTtM ca B CbOTBETCTBUE C
NoYTU N30MOPOHUTE CTPYKTYpPU HA 1 a n 1 b, cBbP3aHM c KOMNIEKCa, cbeToAL ce oT RARP anraHa-
CBbP3BalLMA AOMEH M NenTuaa Ha agpeHus peuentop (NR), cebp3aH ¢ SRC-1 KoakTMBaTopa (Ha
reHa, KOHTPO/IMpall, CMHTE3a Ha MNPOTEWHM, PEeryanmpaHu OT CbOTBETHMA ALAPEH pPeLenTop).
KoHTaKTUTE Ha MONIEKY/INTE HA PETUHOUANTE C aMUHOKUCENIMHUTE B JIMTaHA-CBbP3BALLUA LEHTHP
Ca MAEHTUYHK, C U3KAIOYEHME Ha KOHTAKTUTe CbC cnmupanata H1ll, KoATO e mM3mecTeHa B
komnnekca Ha disila-TTNPB (1 b) cbc cboTBeTHUA RARP peuentop B CpaBHEHME C NOIOKEHNETO
" npu cebp3BaHe Ha C-aHanor. ToBa U3cneaBaHe NPeacTaBAsBa NbPBUAT LANOCTEH CTPYKTYPHO-
dYHKUMOHANEH aHaN3 Ha BAUAHMETO Ha 3amAHaTa Bbriepoa/Cuanumnin Bbpxy CBbP3BaHETO Ha
NINranHg, ¢ PETUHOMAEH PELENTOP M MNOKA3Ba, Ye CUAULMEBUTE aHAIO3M MOTaT Aa MMAT CblunUTe
6MOoNOrMYHM  DYHKLMM KATO TEXHUTE U3XOAHW BbBINEPOAHM CbeanHeHuA. Pesyntatute
WNIOCTPUPAT B CbLLOTO BpeMe, Ye CUANLMEBUTE aHANo3n HAa BMOAKTUBHUTE CbeaANHEHUA UMaT
noTeHuMana Aa MHAYyLMpPaT anTepPHATUBHU aNoCTEPUYHN eDEKTU, KaKTO B Cydan C USMECTBaHEeTO
Ha cnupana H11, KoeTo AaBa HOBU Bb3MOXHOCTM NPU AM3aiiHa HA CbOTBETHUTE MOTEHLMANHU
JNiekapcTBa.

21. Caselli E, Galvan M, Santoni F, Alvarez S, de Lera A, lvanova D, Gronemeyer H, Caruso A,
Guidoboni M, Cassai E, Dolcetti R, Di Luca D. Retinoic acid analogues inhibit human
herpesvirus 8 replication.

Antiviral therapy, 2008,13(2), 199-209. PhD-thesis
https://doi.org/10.1177/135965350801300205

Background: Retinoids have a pronounced antiviral effect against several viruses. In this study
we aimed to investigate the effect of retinoids on human herpesvirus 8 (HHV-8).

Methods: A panel of retinoic acid compounds were tested for their antiviral activity against HHV-
8 in human umbilical vascular endothelial cells (HUVECs) and in a human epithelial cell line. The
presence, transcription and antigen expression of HHV-8 in infected cells - in the presence or
absence of retinoic acid compounds - were evaluated by PCR, reverse transcriptase PCR and
immunofluorescence assays; HHV-8 viral load was determined by real-time quantitative PCR.
Angiogenesis induced by HHV-8 was also assessed using Cultrex basement membrane extract.

Results: The compounds tested specifically inhibited viral promoters, during the early and late
phases of infection in both cell systems tested, and resulted in up to 100-fold reduction of viral
titre and release of progeny virus. The inhibition of viral replication induced by retinoids in
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endothelial cells, the primary target of HHV-8-driven transformation in Kaposi's Sarcoma,
prevented endothelial cells from developing spindle morphology and in vitro tube formation,
characteristic changes associated with HHV-8 infection and transformation.

Conclusions: We show that retinoids inhibit HHV-8 replication and identify new retinoid
compounds with a strong antiviral effect. Selective retinoids, particularly those with retinoic acid
receptor agonist activity, may be good candidates for the development of antiviral drugs.

MpeaBaputenHn uscneaBaHuA: PeTuHonguTe MMaT M3paseH edeKT cpelly HAKOMKO BUpyca. B
TOBa Mpoy4YBaHe MMaxme 3a Uen Aa uscnesBame edekTa Ha PeTUHOUAUTE BbPXY YOBELLKMA
xepnec supyc 8 (HHV-8).

Metogu: AHano3n Ha peTUHOEeBaTa KMCE/IMHA Ca TeCTBAHM 3a TAXHATA aHTUBUPYCHA aKTUBHOCT
Kbm HHV-8 B HUVEC (human umbilical vascular endothelial) Knetku n enutenHa KnetTbyHa AUHUS.
Hannumneto Ha HHV-8, BupycHaTa TpaHCKpUNLUMA M aHTUTeHHA eKCcnpecusa B UHGEKTUPAHU KNETKM
- B NPUCHCTBUE UM OTCHCTBME HA aHa/N03M Ha peTUHOEeBaTa KUCesIMHA - ca oueHeHun ypes PCR,
reverse transcriptase PCR ©n umyHOONyOpecueHTHU aHanusu; Haamymeto Ha HHV-8 e
onpeaeneHo ypes konmyectseHa PCR B peanHo Bpeme. AHrnmoreHesarTa, MHayumpaHa ot HHV-8,
e oueHeHa 4pe3 Cultrex basement membrane extract.

Pe3yntatu: TectBaHUTE CbegMHEHWNA UHXMOUPAT BUPYCHUTE MPOMOTOPM NO BPEME Ha paHHaTa U
KbCHaTa ¢asa Ha MHObeKuMA B ABeTe TEeCTBAHW KNETbYHWU cuctemu n BoaaT go 100-KpaTHo
HamanABaHe Ha BUPYCHUA TUTbP U 0CBOOOXKAaBaHe HAa BMpyca. MHXxMbBMpaHeTO Ha BMpYCHaTa
penanKauma, MHAYLMPAHA OT PETUHOMANTE B EHAOTENIHUTE KNETKU, KOETO € OCHOBHATA MULLIEHA
Ha TpaHcdopmaumaTa, mHayumpaHa ot HHV-8 npu capkoma Ha Kanowwu, npepoTtBpaTtaABa
pa3BUTUETO HAa MOPHONOTMATA HA EHAOTENHNTE KIETKM, KOETO € XapaKTepHa NPOMAHA, CBbp3aHa
C TpaHchopmaununte, UHAYUMpPAHU OT MHeKumnAaTa ¢ HHV-8.

M3Boau: YCTaHOBEHO e, 4ye peTUHoOMAMTE WHXMOMpaAT pennavkaumata Ha HHV-8, kato ca
MAEHTUOUUMPAHN HOBWU PETUHOWUAHU CbEAMHEHWA CbC CUAEH aHTUMBUPYCEeH edekT.
CenekTMBHUTE peTUHOUAM, OCODBEHO Te3n C arOHUCTMYHA aKTMBHOCT CMPAMO peLenTopuTe Ha
peTMHoeBaTa KuUCennMHa, moraT Aa 6baaT M3non3saHu npu pa3paboTBaHETO Ha aHTUMBUPYCHU
NlekapcTsa.
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