MakeroHckn

GapmangsTekn

Macedonian gunren
Pharmaceutical
Bulletin

BOJIyMEH 68 (momaTok 2) 2022 / volume 68 (Suppl 2) 2022

MFD E MRA

MakeaoHcKo papmalieBTCKO ApywTBo, ya. Mapwan Tuto 136/8, Ckonje, MakeaoHuja

Macedonian Pharmaceut ical Association, Mars hal Tito 13b/8, Skopje Macedonia



Your hosts
Macedonian Pharmaceutical Association,
Faculty of Pharmacy, Ss ‘Cyril and Methodius’ University in Skopje, and
Association for Medicinal and Aromatic plants of Southeast European
Countries (AMAPSEEC)

Organizing committee

Gjoshe STEFKQV, Ss. Cyril and Methodius University in Skopje, Faculty of Pharmacy / Chair
Ivana CVETKOVIKJ KARANFILOVA, Ss. Cyril and Methodius University in Skopje, Faculty of

Pharmacy / Secretary

Gabriela PETROVSKA-DIMITRIEVSKA, Ss. Cyril and Methodius University in Skopje, Faculty of

Pharmacy / Registration officer

Olga GIGOPULU, Ss. Cyril and Methodius University in Skopje, Faculty of Pharmacy / Sponsorship

officer

Ljubica MIHAILOVA, Ss. Cyril and Methodius University in Skopje, Faculty of Pharmacy / IT officer

Scientific committee

Biljana BAUER / Chair - North Macedonia
Zora DAJIC STEVANOVIC - Serbia

Svetlana KULEVANOVA - North Macedonia
Vassya BANKOVA - Bulgaria

Nazim SEKEROGLU - Turkey

Dea BARICEVIC - Slovenia

Kalina ALIPIEVA - Bulgaria

Gjoshe STEFKOV - North Macedonia

Dragoja RADANOVIC - Serbia

Katarina SAVIKIN - Serbia

Gordana POPSIMONOVA - North Macedonia
llkay ERDOGAN ORHAN - Turkey

Antonios MAKRIS - Greece

Marija KARAPANDZOVA -North Macedonia
Xin XIE - China

Milen I. GEORGIEV - Bulgaria

Sonja GADZOVSKA SIMIC - North Macedonia
Ivana CVETKOVIKJ KARANFILOVA - North
Macedonia

Sonja IVANOVSKA - North Macedonia
Nada KOVACEVIC - Serbia

Ufuk KOCA CALISKAN - Turkey
Marija JUG-DUJAKOVIC - Croatia
Krystyna SKALICKA-WOZNIAK - Poland
Dejan PLJEVLJAKUSIC - Serbia

Maria HALABALAKI — Greece

Alban IBRALIU — Albania

Ye YANG — China

Ivan SALAMON - Slovakia

Antoaneta TRENDAFILOVA - Bulgaria
Biljana MIOVA - North Macedonia
Lijiang XUAN - China

Zlatko SATOVIC - Coatia

Thomas JAKSCHITZ - Austria

Slavco HRISTOVSKI - North Macedonia
Reneta GEVRENOVA - Bulgaria

Eva ZAMBORINE NEMETH - Hungary
Avni HAJDARI — Kosovo



This issue of Macedonian Pharmaceutical Bulletin contains short communications accepted by the
Scientific Committee for the presentation at the 11" Conference of Medicinal and Aromatic Plants of Southeast
European Countries 2022 (CMAPSEEC 2022).

The authors are fully responsible for the contents of their short communications.

All reviewers that were involved in the short communications revision process are sincerely acknowledged.



Macedonian pharmaceutical bulletin, 68 (Suppl 2) 23 - 24 (2022)

Online ISSN 1857 - 8969
DOI: 10.33320/maced.pharm.bull.2022.68.04.006
Short communication

Anti-melanoma effects of ingenanes isolated from Euphorbia
species

Gordana Krsti¢™!, Milka Jadranin?, Sofija Jovanovié¢ Stojanov?, Milica Pe$ié?,
Vele Tesevic¢!, Slobodan Milosavljevi¢!#

tUniversity of Belgrade — Faculty of Chemistry, Studentski trg 12—-16, 11000 Belgrade, Serbia
2University of Belgrade — Institute of Chemistry, Technology, and Metallurgy, Department of Chemistry,
Njegoseva 12, 11000 Belgrade, Serbia
3Department of Neurobiology, Institute for Biological Research “Sinisa Stankovi¢” — National Institute of the Republic
of Serbia, University of Belgrade, Bulevar despota Stefana 142, 11060 Belgrade, Serbia
“Serbian Academy of Sciences and Arts, Kneza Mihaila 35, 11000 Belgrade, Serbia

Introduction

The Euphorbiaceae family is one of the most
widespread plant families containing about 300 genera and
more than 8000 species (Webster, 1994). The plants
belonging to this genus are well known for the chemical
diversity of their terpene constituents. Literature data
indicate that metabolites isolated from this genus have
analgesic, antipyretic, antimicrobial, antiviral,
antiproliferative, and selective antitumor activity (Jadranin
et al., 2013, Kirsti¢ et al., 2018, Wang et al., 2003). The
most important metabolite isolated from the genus is
ingenol-mebutate. It was isolated from the latex of
Euphorbia paralias and E. peplus, and it has been
registered under phase Il clinical trials under the
commercial name Picato® for the treatment of actinic
keratosis and pre-cancerous and cancerous skin changes
(Aditya and Gupta, 2013, Seca and Pinto, 2018).

In this research, from two species, E. palustris and E.
lucida, four ingenane derivatives were isolated. Their
anticancer effects were evaluated in the human melanoma
—518A2 cell line and compared with the effects of ingenol-
mebutate. Selectivity towards human melanoma cells was
determined using normal human keratinocytes — HaCaT.

Materials and methods

Plant materials
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The E. palustris latex was collected in Besni Fok
(Serbia), in May 2011, while the E. lucida stems were
collected in Maki$ (Serbia), in May 2012. The plants were
identified by Professor Petar Marin, University of Belgrade
— Faculty of Biology, Institute of Botany. Voucher
specimens (No. 16,877 for E. palustris, and No. 16,879 for
E. lucida) have been deposited at the Herbarium of
Botanical Garden “Jevremovac”, University of Belgrade,
Belgrade (Serbia).

Isolation and purification

The collected latex of E. palustris was first lyophilized
and then the obtained lyophilizate was separated by
gradient dry-flash column chromatography (DF CC).
Fractions obtained by elution with 60 and 80% EtOAc
were further fractionated by open column chromatography.
Selected fractions were finally purified on RP HPLC. From
these fractions, ingenanes 1 (9.0 mg) and 2 (6.1 mg) were
isolated. E. lucida stems were dried and ground nd then
extracted with EtOAc/hexane mixture. The resulting
extract was further fractionated with DF CC, gradient from
100% hexane to 100% EtOAc. Fractions eluted with 15,
40, and 60% EtOAc were further separated first by column
chromatography, and RP HPLC was used for final
purification. From these fractions, ingenanes 1 (5.5 mg), 3
(2.2 mg), and 4 (7.5 mg) were isolated.
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Phytochemistry, ecology and diversity

Cell lines and assays

518A2 and HaCaT cells were cultured in DMEM
supplemented with 10% FBS, 4 g/L glucose, L-glutamine
(2 mM), 5000 U/mL penicillin, and 5 mg/mL streptomycin
solution. All cell lines were sub-cultured at 72 h intervals
using 0.25% trypsin/EDTA and seeded into a fresh
medium at the density of 8000 cells/cm?.

Cell viability was assessed by MTT assay. To
determine 1Cs values of ingenol-mebutate, 1, 2, 3, and 4,
cells were treated with different increasing concentrations
of compounds. The absorbance of obtained dye was
measured at 570 nm with a reference wavelength of 690
nm. 1Csp was calculated by non-linear regression analysis.

The percentages of apoptotic, necrotic, and viable cells
were assessed by Cell Death Detection Kit and flow
cytometry using Annexin-V-FITC and Pl staining
according to the manufacturer’s instructions.

Results and discussion

Ingenanes 1 (3p-benzoyloxy-13a-dodecanoyloxy-
ingenol) (Wang et al, 2003) and 2 (38,13¢,17-
tribenzoyloxy-ingenol) (Lu etal., 2008) were isolated from
E. palustris latex, while a total of three ingenane
derivatives were isolated from E. lucida stem: 1, 3 (38,54-
dibenzoyloxy-20-deoxyyingenol) (Gotta et al., 1984) and 4
(34,5p,20-tribenzoyloxyingenol) (Opferkuch et al., 1981).
All isolated compounds have been described in the
literature, but compound 4 was reported as a natural
product for the first time. Previously, compound 4 has been
described in the literature as the esterification reaction
product of the ingenol. The structures of the isolated
compounds were determined using data obtained from 1D
and 2D NMR spectra, and the molecular formulas were
confirmed by HR-ESI MS. In the literature, the biological
activities of the isolated compounds have not been
described in detail.

Ingenanes 1 and 2 exerted a strong cytotoxic effect in
the nanomolar range (1Cso values were 5 nM and 45 nM,
respectively) in  melanoma cells, while normal
keratinocytes were not sensitive to these compounds even
in the micromolar range. Ingenol-mebutate, 3, and 4 had a
less prominent anti-melanoma effect with 1Csy values
between 20 UM and 30 UM in 518A2 cells. Selectivity
towards melanoma cells was considerable for ingenol-
mebutate and 4 with ICso values in HaCaT cells > 100 pM.
Cell Death analysis confirmed the preferential cytotoxicity
of ingenanes in melanoma cells.

Conclusion

Ingenanes isolated from E. palustris and E. lucida

showed significant and selective anti-melanoma effects
and further molecular mechanism elucidation in vitro and
in vivo is envisioned.
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