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IPL-YRW
Impulse Lecture “Phyllobilins — An Underexplored Family of Natural
Products at the Center of a Scientific and Personal Journey”

Simone Moser!
IDepartment of Pharmacy, Pharmaceutical Biology, Ludwig-Maximilian-University of Munich,
Butenandtstr. 5-13, Munich, Germany

Despite the rising popularity of herbal remedies and improved phytochemical profiling, the active
principles of many phytotherapeutics are not completely understood. The focus of my research lies on
phyllobilins, a compound class derived from the degradation of chlorophyll, which have remained
overlooked as bioactive ingredients in medicinal plants for a long time. Despite their discoveries in the
late nineties, potential bioactivities, and contributions to efficacies of phytomedicines have been
disregarded. Among this natural product family, yellow phyllobilins (phylloxanthobilins, PxBs) in
particular, which are known to play a part in the autumn colors [1], possess pharmaceutically relevant
bioactivities: PxBs were recently shown to contribute to the effects of stinging nettle, having potent
anti-oxidative and anti-inflammatory effects [2].

Once the active ingredient(s) is identified, the investigation of the mode of action as well as direct
targets remains a challenge. In a functional screening of cancer cells, the cytoskeletal protein actin was
identified as the first human target for PxB [3]; actin as target is involved in the anti-cancer activity of
PxB, which has been demonstrated earlier [4]. The investigated bioactivities and the identification of a
protein target in human cells open the door for the thorough study and relevance of this diverse natural
product family in medicinal plants.

In this impulse lecture, the scientific path from the discovery of chlorophyll degradation products in
higher plants and elucidation of their structure, to eventually unraveling the first results on their
bioactivities is outlined.

[1] Moser S, Ulrich M, Muller T et al. A yellow chlorophyll catabolite is a pigment of the fall colours.
Photochem Photobiol Sci 2008; 7: 1577-1581

[2] Karg CA, Doppler C, Schilling C et al. A yellow chlorophyll catabolite in leaves of Urtica dioica L.: An
overlooked phytochemical that contributes to health benefits of stinging nettle. Food Chem 2021; 359:
129906

[3] Karg CA, Wang S, Al Danaf N, Pemberton RP, Bernard D, Kretschmer M, Schneider S, Zisis T, Vollmar
AM, Lamb DC, Zahler S, Moser S, Tetrapyrrolic Pigments from Heme- and Chlorophyll Breakdown are
Actin-Targeting Compounds. Angew Chem Int Ed 2021; 60: 22578

[4] Karg CA, Wang P, Kluibensched! F et al. Phylloxanthobilins are Abundant Linear Tetrapyrroles from
Chlorophyll Breakdown with Activities Against Cancer Cells. Eur J Org Chem 2020; 4499-4509



SL-YRW-01
Short Lecture “Chemical mappings for the flowers of Abeliophy/lum
distichum using metabolomics tools”

Yeong-Geun Lee?, Jeong Eun Kwon?, Jin Woo Jeang!, Nam-In Baek?, Se Chan Kang!
IKyung Hee University, Yongin-si, South Korea

Abeliophyllum distichum, (Oleaceae), is the only member of its species and genus and is found only on
the Korean Peninsula. Studies have been rarely reported on its metabolites and activities, to date. Five
variants of this plant have been reported and were classified based only on morphological
characteristics like the colour of the petals/sepals or the shapes of the fruit. There are many opinions on
the taxonomic identities of this plant, and some documents even suggest that each variant had the
same taxa. Accordingly, phytochemical investigations and chemical maps for the variants should be
valuable.

In this study, metabolomics was applied to estimate the dissimilarities in the chemical compositions of
the variants of its flowers to understand the dissimilarities of the morphological characteristics. As a
result, twenty-nine metabolites including four new metabolites were isolated from A. distichum flowers.
NMR, UHPLC-TripleTOF-ESI-MSMS and GC/MS based metabolomic studies were performed to
understand chemical differentiation among the five variants and 35 metabolites, 43 secondary
metabolites and 108 hydrophobic primary metabolites were identified, respectively. Primary and
secondary metabolites showed different patterns among all variants based on morphological
characteristics. Also, the metabolic flux analysis of five variants was confirmed through correlation
analyses of the primary and secondary metabolites. Their metabolic flux was revealed, and we
reconstructed metabolic pathways based on dissimilarities in morphological characteristics in the five
variants of A. distichum flowers.



SL-YRW-02
Short Lecture “Natural products inhibiting human Musashi2, a protein
actively regulating forgetting”

Tamara Balsiger?, Attila Stetak®?, Robert Hagmann?, Kim-Dung Huynh?, Paolo Solis*, Matthias
Hamburger?!, Andreas Papassotiropoulos®?, Robin Teufel®, Eliane Garo?

IDepartment of Pharmaceutical Sciences, University of Basel, Switzerland, Research Cluster Molecular
and Cognitive Neurosciences, Department of Biomedicine, University of Basel, Switzerland, 3University

Psychiatric Clinics, University of Basel, Switzerland, “Centro de Investigaciones Farmacognosticas de la
Flora Panamena (CIFLORPAN), Facultad de Farmacia, Universidad de Panama, Republic of Panama

The submitting author - on behalf of all authors - has not granted permission to the Society for Medicinal
Plant and Natural Product Research (GA) to include this abstract in printed and electronic media
published.



SL-YRW-03
Short Lecture “Putting a new face to the natural product therapeutic
lead discovery via innovative computing methods”

Julien Cordonnier?, Pierre Darme’?, Simon Remy?, Sandie Escotte?, Stéphanie Baud®*, Dominique
Aubert?3, Jean-Hugues Renault?, Isabelle Villena??

IUniversité de Reims Champagne Ardenne, CNRS, ICMR 7312, Reims, France, 2Université de Reims
Champagne Ardenne, ESCAPE EA7510, Reims, France, 2Université de Reims Champagne Ardenne, P3M,
National reference Centre on Toxoplasmosis, Reims, France, * Université de Reims Champagne Ardenne,
CNRS UMR 7369, MEDyC, Reims, France

The emergence of antibiotic resistance and novel diseases highlights the need for new therapeutic
approaches [1, 2]. The immense chemical diversity of natural products has long been recognised as an
interesting reservoir for drug discovery [3]. Despite the initial enthusiasm for high-throughput screening
(HTS), natural products have faced several issues (presence of pan-assay interfering compounds, low
bioactive compounds rate, compatibility etc.).

To address these limitations, virtual molecular docking, such as AMIDE [4], has emerged as a promising
alternative for improving efficiency while predicting the binding affinity between biological targets and
ligands. Its use enabled the implementation of inverse virtual screening (IVS) for large-scale chemical
ligand docking on a dataset of proteins, providing a more comprehensive exploration compared to
traditional blind docking methods [4]. This study focused on a more efficient version of AMIDE [5], to
search for inhibitors of T. gondii, a parasite that causes widespread toxoplasmosis [6]. An initial set of
400 drug-like molecules, known as PathogenBox were screened against 25 protein 3D homology-
modelled essential targets for parasite survival [7]. The Ligand-Protein couples were ranked based on
the binding free energy and population, and the inhibitory effect of each compound was assessed in
vitro. A second set of Pinaceae related structures, containing triterpene derivatives with T. gondii
inhibitor activity [6], were then screened against the same targets.

The PathogenBox investigation revealed 8 compounds with ICso < 2 uM and SI > 4. Six proteins were
mainly highlighted, related to 8 ligands, including 4 of previous compounds. Overall, this study
demonstrated the potential of IVS in discovering new biological targets and/or new hits.
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SL-YRW-04
Short Lecture “Therapeutic potential of Murtilla extracts in
ameliorating Huntington's disease symptoms in preclinical models”

Marisol Cisternas-Olmedo'?3, Carla Delporte®, Rene Vidal*%3

ICenter for Integrative Biology, Faculty of Sciences, Universidad Mayor, Santiago, Chile, *Biomedical
Neuroscience Institute, Faculty of Medicine, Universidad de Chile, Santiago, Chile, 3Center for
Geroscience, Brain Health and Metabolism, Santiago, Chile, *Laboratorio de Productos Naturales, Faculty
of Chemical and Pharmaceutical Sciences, Universidad de Chile, Santiago, Chile

Huntington’s disease (HD) is an autosomal-dominant inherited neurological disorder caused by an
unstable trinucleotide CAG repeat expansion at the N-terminus of gene encoding the huntingtin protein
(Htt). The mutation results in the production of abnormal aggregation of Htt (mHtt) which promotes
neuronal dysfunction and death of medium spiny neurons in striatum, resulting in altered motor control
and cognitive function. Effective treatments for HD are still pending. Previously, our group identified the
presence of polyphenols in leaves from the Chilean-native berry Ugni molinae, whose extracts showed a
potent anti-aggregation activity in models of Alzheimer’s disease. We evaluated the efficacy of 8 fruit
extracts from different genotypes of U. molinae on reducing protein aggregation using cellular models of
HD. One extract, ETE 19-1, significantly reduced polyglutamine aggregation levels. We aimed to
investigate the effect of the 19-1 extract on preclinical models of Huntington's disease, both at the brain
and intestinal levels. A R6/2 HD mouse model was treated with ETE-19-1 by gavage daily for one month.
We evaluated motor capacity by Rotarod test, protein aggregation and neuroinflammation in the brain
tissue and intestinal damage. Our results in HD preclinical models treated with ETE 19-1 shows that it
improves motor function, reduces protein aggregates and neuroinflammation in striatum, and provides
additional relief to the intestinal damage present in R6/2 mice. Bioactive components in extracts from U.
molinae berries have positive effects on HD. This demonstrates the potential effect of native berries to
treat neurodegenerative diseases associated with protein aggregates.
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Fig. 1: ETE 19-1 chronic oral treatment improves motor behavior and

decrease the levels of HTT in the striatum of R6/2 mouse models of HD.
A) The Rotarod motor test consists of a rod that rotates at a set speed for a specified time. The mice
are placed on the spinning rod, which causes the mice to start running. This test was carried out at a
constant speed of 4 rpm, for a total time of 5 min (n = 10 animals per group). B) The total time (in
seconds) that each animal spent on the wheel was recorded. (** p = 0.0067; **** p = <0.0001). Healthy
WT mice, R6/2 mice (without polyphenols) and R6/2 mice with polyphenols (ETE 19-1). C) The effect
ETE 19-1 on HTT levels was analyzed by Western blot. B-Actin expression was monitored as a loading
control D) Quantification of HMW levels of HTT (* p = 0.0101).



SL-YRW-05
Short Lecture “Application of DFT calculation for structure elucidation of
selected alkaloids”

Ngoc-Thao-Hien Le?, Luc Pieters!, Emmy Tuenter?
INatural Products & Food Research and Analysis (NatuRA), University of Antwerp, Antwerp, Belgium

Structural elucidation has always been challenging and misassignment remains an issue in the field of
natural products chemistry [1]. The growing interest in discovering unknown, complex natural structures
accompanies the increasing awareness concerning misassignments in the community. The combination
of various spectroscopic methods with quantum chemical calculations has gained popularity in recent
years [1]. In this work, we demonstrated for the first time its power to revise the structure of macaridine
and to fully elucidate the structure of four newly isolated Amaryllidaceae alkaloids (O-demethyl-
norlycoramine, 2-epi-pseudolycorine, 2B,10ba-dihydroxy-9-O-demethyl-homolycorine, 9-de-O-methyl-
11B-hydroxy galanthamine) and two known epimers in an epimeric mixture of 6-hydroxyhippeastidine
[2,3]. DFT calculation of chemical shifts was first performed to assist the assignment of planar
structures. Furthermore, relative and absolute configurations were established in three different ways
by computer-assisted structure elucidation (CASE) coupled with ORD/ ECD/ VCD spectroscopy.

The authors declare no conflict of interest.

[1] Chhetri, B. K.; Lavoie, S.; Sweeney-Jones, A. M.; Kubanek, J. Nat. Prod. Rep. 2018, 35 (6), 514-531

[2] Le, H.T.N.; Van Roy, E.; Dendooven, E.; Peeters, L.; Theunis, M.; Foubert, K.; Pieters, L.; Tuenter, E.
Phytochemistry 2021, 190, 112863.

[3] Le, N.T.H.; Vermeyen, T.; Aerts, R.; Herrebout, W.A.; Pieters, L.; Tuenter, E. Molecules 2023, 28, 214.



SL-YRW-06

Short Lecture “Spotlight on Morus alba root bark compounds and
extracts in search of inhalable natural product formulations against
acute respiratory infections”

Sigrid Adelsberger’?, Jacqueline Schwarzinger®3, Gabriela Hadrich?, Judith Maria Rollinger?, Univ.-Prof.
Dr. Lea Ulrike Grienke?

IDepartment of Pharmaceutical Sciences, Division of Pharmacognosy, Faculty of Life Sciences, University
of Vienna, Josef-Holaubek-Platz 2, 1090 Vienna, Austria, ?Vienna Doctoral School of Pharmaceutical,
Nutritional and Sport Sciences, University of Vienna, Josef-Holaubek-Platz 2, 1090 Vienna, Austria,
3Department of Pharmaceutical Sciences, Division of Pharmaceutical Technology and Biopharmaceutics,
Faculty of Life Sciences, University of Vienna, Josef-Holaubek-Platz 2, 1090 Vienna, Austria

High mortality rates associated with acute respiratory infections (ARI) together with related co-
infections emphasize the need for new effective anti-ARI therapeutics [1]. Mulberry Diels-Alder adducts
(MDAAs) from Morus alba root bark demonstrated significant antiviral and antibacterial in vitro effects
[2, 3]. However, the oral bioavailability of MDAAs is reported to be low [4] which encourages the search
for alternative application routes.

In this study, the suitability for inhalation was probed for two MDAA extracts (MA21 and MAG60Q, [5]) in
comparison to their major constituents sanggenon C and D. Therefore, (i) toxicity, (ii) permeability tests
(both in lung epithelium cell line Calu-3) and (iii) solubility tests (in different buffer solutions) were
performed. As an efficient sample preparation step, liquid-liquid extraction with MTBE was found to be
best suited. A UPLC-ESI-MS method using linear ion trap mass spectrometer in negative ionisation mode
and single ion recording was validated to quantitate the two major MDAAs. The calibration curves for
both sanggenons showed good linearity (R? > 0.999) with 5.0 ng/mL as the lower limits of quantification.
Analytes were separated on a BEH C18 column within 6 min. Both extracts (up to 50 pg/mL) and
sanggenon C and D (up to 20 pug/mL) were well tolerated by Calu-3 cells without cytotoxicity. As
required for inhalable formulations, preliminary quantitative results corroborate the apparent
permeability (Papp) coefficients to be lower than threshold markers. These findings and evaluation of
thermodynamic solubility characterise all samples investigated as suitable starting materials for
preclinical inhalation studies.

The authors declare no conflict of interest.

1. Bloom DE, Cadarette D. Infectious Disease Threats in the Twenty-First Century: Strengthening the Global Response. Front Immunol
2019; 10: 549. DOI: 10.3389/fimmu.2019.00549

Z. Grienke U, Richter M, Walther E, Hoffmann E, Kirchmair J, Makarov V, Nietzsche S, Schmidtke M & Rollinger JM. Discovery of prenylated
flavonoids with dual activity against influenza virus and Streptococcus pneumoniae. Sci Rep 2016; 6: 27156. DOI: 10.1038/srep27156

3. Wasilewicz A, Benjamin K, Bojkova D, Abi Saad M, Langeder J, Biitikofer M, Adelsberger S, Grienke U, Cinatl J, Petermann O, Scapozza L,

Orts J, Kirchmair J, Rabenau H, Rollinger JM. Identification of natural products inhibiting SARS-CoV-2 by targeting the viral proteases: a

combined in silico and in vitro approach. J Nat Prod 2023; 86(2): 264-275 DOI: 10.1021/acs.jnatprod.2c00843

4. Thilakarathna SH, Rupasinghe HP. Flavonoid bioavailability and attempts for bioavailability enhancement. Nutrients 2013; 5: 3367-

3387. DOI: 10.3390/nu5093367

5 Langeder J, Doring K, Schmietendorf H, Grienke U, Schmidtke M, Rollinger JM. (1)H NMR-Based Biochemometric Analysis of Morus alba

Extracts toward a Multipotent Herbal Anti-Infective. ] Nat Prod 2023; 86(1): 8-17. DOI: 10.1021/acs.jnatprod.2c00481

Funding: FWF project P 35115
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SL-YRW-07
Short Lecture “Angelica L. coumarins potential to modulate glucose-
induced insulin secretion and their mechanism of action”

Andrzej Patyra®??, Justine Vaillé!, Soufiyane Omhmmed?, Sylvie Péraldi-Roux!, Jean-Francois Quignard®,
Anna Karolina Kiss?, Jérémie Neasta?, Catherine Oiry!

linstitut des Biomolécules Max Mousseron, Université de Montpellier, CNRS, ENSCM, Montpellier, France,
2Department of Pharmaceutical Biology, Medical University of Warsaw, Warsaw, Poland, 3Doctoral School, Medical
University of Warsaw, Warsaw, Poland, “Université de Bordeaux, Centre de Recherche Cardio-Thoracique de
Bordeaux, INSERM U1045, Pessac, France

Pancreatic B-cell function and notably glucose-induced insulin secretion play a pivotal role in glucose
homeostasis. We have previously shown that natural molecules like flavonoids or ellagitannin
metabolites potentiate glucose-induced insulin secretion through a mechanism implicating the
activation of L-type Ca®* (CaV) channels and ERK 1/2 [1-3]. According to some studies, extracts from
Angelica L. species showed similar effects on insulin secretion [4-5]. Thus, this study aimed at isolating
and studying active constituents of three pharmacopeial Angelica roots.

Twenty-two coumarins were isolated from the roots of Angelica archangelica L., Angelica dahurica
(Hoffm.) Benth. & Hook.f. ex Franch. & Sav., and Angelica pubescens Maxim through Soxhlet extraction
in n-hexane, and column and preparative chromatography methods. The structures of the compounds
were analysed and confirmed using UHPLC-DAD-MS and NMR methods. Pharmacological experiments
were performed on the INS-1 B-cell line. Insulin release was quantified by the homogeneous time-
resolved fluorescence method. The mechanism of action was studied using patch clamp and FACS
techniques.

Some of the studied compounds were able to modulate glucose-induced insulin secretion by acting on
the membrane potential, as well as by activating voltage-gated calcium channels and increasing
intracellular calcium concentrations. Overall, the results demonstrate a new pharmacological activity of
coumarins present in traditionally used Angelica roots.

References

[1] Bardy G, Virsolvy A, Quighard JF et al. Quercetin induces insulin secretion by direct
activation of L-type calcium channels in pancreatic beta cells. British Journal of
Pharmacology 2013; 169: 1102-1113. DOI: https://doi.org/10.1111/bph.12194

[2] Bayle M, Neasta J, Dall'Asta M et al. The ellagitannin metabolite urolithin C is a glucose-
dependent regulator of insulin secretion through activation of L-type calcium channels. BrJ
Pharmacol 2019; 176: 4065-4078. DOI: 10.1111/bph.14821

[3] Toubal S, Oiry C, Bayle M et al. Urolithin C increases glucose-induced ERK activation
which contributes to insulin secretion. Fundam Clin Pharmacol 2020; 34: 571-580. DOI:
10.1111/fcp.12551

[4] Leu YL, Chen YW, Yang CY et al. Extract isolated from Angelica hirsutiflora with insulin
secretagogue activity. J Ethnopharmacol 2009; 123: 208-212. DOI: 10.1016/j.jep.2009.03.027
[5] Park EY, Kim EH, Kim CY et al. Angelica dahurica Extracts Improve Glucose Tolerance
through the Activation of GPR119. PLoS One 2016; 11: e0158796. DOI:
10.1371/journal.pone.0158796
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SL-YRW-08
Short Lecture “Preparation and antitumor investigation of new nature-
inspired estradiol-protoflavone hybrids”

Gabor Girst', Barnabas Molnar?, Eva Frank?, Renata Minorics?, Istvan Zupké?, Hui-Chun Wang?*, Attila
Hunyadi!

nstitute of Pharmacognosy, University of Szeged, Szeged, Hungary, 2Department of Organic Chemistry,
University of Szeged, Szeged, Hungary, S3Institute of Pharmacodynamics and Biopharmacy,
Interdisciplinary Excellence Centre, University of Szeged, Szeged, Hungary, *Graduate Institute of Natural
Products, Kaohsiung Medical University, Kaohsiung, Taiwan

Nature is a great inspiration for drug discovery. The majority of small molecule approved drugs are of
natural origin at least concerning their inspiration. In recent years molecular hybridization gained
significant attention as a strategy for rational drug design and natural products provide highly valuable
fragments to produce potent multitarget hybrid molecules. Steroids are natural organic compounds
with crucial biological roles both in the animal and the plant kingdom. In a recent study, the preparation
of new estradiol-flavone hybrid compounds was reported from estradiol through the synthetic
modification of its A ring [1]. Such a modification reduces hormonal effects, while it may give rise to
improved antitumor effects.

Protoflavones are typically fern-originated, rare natural flavonoids with a non-aromatic, oxidized p-
quinol B-ring. These compounds exert an antitumor effect through inducing oxidative stress and
apoptosis and interfering with the ATR-mediated activation of checkpoint kinase 1 [2]. Semisynthetic
protoflavone 1'-O-alkyl-ether derivatives are particularly interesting due to their improved efficacy and
chemical stability.

In the current study, we aimed to synthesise new protoflavone-inspired antitumor compounds from 4-
hydroxyphenyl-containing estradiol-flavone hybrids and test their antiproliferative effects on multiple
cell lines (Figure 1). Three new compounds were prepared that had sub-micromolar ICso values on at
least one cell line, the best being 0.24 £ 0.07 uM against MDA-MB-231 triple-negative breast cancer
(TNBC) cell line. According to our results, such compounds may provide valuable leads against TNBC.

Acknowledgments: NKFI K-134704, TKP2021-EGA-32 and UNKP-22-4-SZTE-164

[1] Molnar B et al. Steroids 2022;187:109099
[2] Wang HC et al. Mol Cancer Ther 2012;11:1443-1453

R=H, Butyl, Propargy!

non-cytotoxic cytotoxic

Fig. 1. Nature-inspired estradiol-protoflavone hybrids.
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SL-YRW-09
Short Lecture “Integrated 'H-NMR and LC-HRMS based metabolomics
for the discovery of Pistacia lentiscus L. var. Chia leaves biomarkers”

Christodoulos Anagnostou?, Stavros Beteinakis®, Theodora Nikou!, Anastasia Papachristodoulou?, Maria
Halabalakit

1Division of Pharmacognosy and Natural Products Chemistry, Department of Pharmacy, National and Kapodistrian
University of Athens, Panepistimiopolis, Zografou, 15771, Athens, Greece

Metabolomics by means of fingerprinting or metabolite profiling is an emerging field of study in natural
products, where small molecules and especially secondary metabolites are observed and correlated
with specific responses to different environmental stimuli, either natural or human made. Especially the
untargeted metabolite profiling targets the whole metabolome of a biological system, e.g. a plant
organism, towards the identification of relevant features and, finally, biomarkers. In this context, the
present work focuses on the comparison of two widely used analytical platforms, NMR and LC-HRMS,
for the metabolite profiling of Pistacia lentiscus L. var. Chia leaves. The leaves are an underrated part of
the mastic tree, an endemic plant of Greece widely known for its resin. More than ninety leaves samples
were collected from four different areas of the “Mastichohoria” region, in different collection periods
and growth stages. The two techniques were compared and combined using multivariate analysis (MVA)
for the first time in Pistacia lentiscus var. Chia leaves. Novel statistical tools, Statistical Total Correlation
Spectroscopy (STOCSY) [1] and Statistical HeterospectroscopY (SHY) [2] were also employed and
correlated for dereplication processes. Advantages and pitfalls of each technique were underlined,
making evident the complementarity of the two platforms. Lastly, certain biomarkers responsible for the
classification of different subregions or branch age were identified.

Funding: ERDF, “RESEARCH-CREATE-INNOVATE", Hyper-Mastic (project code T2EAK-00547)

The authors declare no conflict of interest

References

[1] Beteinakis S, Papachristodoulou A, Kolb P, et al. NMR-Based Metabolite Profiling and the Application of STOCSY
toward the Quality and Authentication Assessment of FEuropean EVO0Os. Molecules 2023; 28.
doi:10.3390/molecules28041738

[2] Crockford DJ, Holmes E, Lindon JC, et al. Statistical heterospectroscopy, an approach to the integrated analysis of
NMR and UPLC-MS data sets: Application in metabonomic toxicology studies. Anal Chem 2006; 78: 363-371.
doi:10.1021/ac051444m
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SL-YRW-10

Short Lecture “Unravel the variation of metabolites of maidong
medicine (Ophiopogon japonicus and Liriope spicata): A feature-based
molecular network approach”

Feiyi Lei', Luiz Leonardo Saldanha?, Laurent Bigler®, Reto Nyffeler', Caroline Weckerle!

1Department of Systematic and Evolutionary Botany, University of Zurich, Ziirich, Switzerland, Faculty of
Sciences, Séo Paulo State University (UNESP), Bauru, Brazil, *Department of Chemistry, University of
Zurich, Ziirich, Switzerland

The tuberous roots of Ophiopogon japonicus and Liriope spicata have long been used as herbal medicine
in China to treat respiratory ailments and are collectively referred to as maidong. They are rich in
flavonoids and steroidal saponins. In the present study, we conducted a mass spectrometry-based
metabolomic approach to obtain an overview on the metabolites of maidong derived from different
origin. To enhance result interpretation, multivariate analyses are combined with molecular networking
and in silico annotation to identify biomarkers. Results demonstrated an overview of the chemical class
and type variation among maidong, highlighting homoisoflavans as characteristic metabolites of
maidong derived from O. japonicus. Notably, our results confirmed several co-existing steroidal saponins
(e.g., Ophiopogonin D, Ophiopognin B), whereas each species possesses unique steroidal glycosides.
This approach contributes to the identification of new chemically related biomarker groups, and
ultimately safeguard the efficacy and the safety use of maidong medicine.

The authors declare no conflict of interest.
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Figure 1 Distribution of maidong medicine in China and LC-MS-based metabolomic molecular network
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IPL-VET-01
Impulse Lecture “Traditional chinese veterinary herbal medicine: from
historical roots to actual applications”

Sabine Vollstedt®
Y Practice for Traditional Chinese Equine Medicine, Hauptstrasse 53, 25335 Bockholt-Hanredder, Germany

Traditional Chinese Veterinary Medicine has been developed during thousands of years. From the
beginning of the first settlements up to controlling the vast empire of China, animals and especially
horses have played an important role and have been studied intensively by early knowledgeable people
like Bo Le and Yuan Heng. Their observations were written down and handed down from generation to
generation so that today there is a huge treasure trove of experience.

Although living situations have changed enormously, nowadays the importance of animals for their
owners has grown and they are willing to do anything to support their health and well-being. However,
climate change has resulted in new problems, especially health problems which are not easily controlled
and treated anymore. Equine asthma is an excellent example of such a newly developed disease, which
is not easily treated. Only with a combination of good stabling management, intensive monitoring and
early intervention is it possible to treat affected horses. TCM diagnosis is an important tool to become
aware of possible problems and Chinese herbs can be a used for early intervention as well as additional
treatment in severely affected horses. Therefore, integrative veterinary medicine gives veterinarians
another set of options to treat and care for their patients.
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IPL-VET-02
Impulse Lecture “How French vets are networking around phyto-
aromatherapy: the REPAAS ?”

Isabelle Lussot-Kervern*
1REPAAS, Avrillé, France

Veterinarians in practice are very often asked about therapeutic use of medicinal plants. To acquire
reliable scientific information on this subject some vets followed postgraduate programs in Pharmacy
Universities. Until recently, French veterinary schools did not include courses in herbal medicine in their
curriculum. Three French veterinary technical organisations AFVAC*, AVEF**, SNGTV*** created the
RéPAASe in 2018. This veterinary network was funded with a grant from the DGAL (French general
directorate of food -Ministry of Agriculture) as part of the Eco-Antibio plan.

In France, farmers and animal owners often use herbal products, mainly feeds or dietary supplements,
mixtures of various plants of unknown quantity and quality. Unfortunately, these practices are not
supervised by vets (neither at prescription stage nor during follow-up), mainly due to limitations
imposed by the current regulatory frame on maximal residue limit.

Vets are the only professionals able to make an accurate diagnosis and ensure traceability and efficiency
evaluation of their treatments. They must stay up to date with the scientific literature and share their
empirical practical experiences. This can now be done via the REPAAS website, which will also help
implement research protocols.

The ANSES (French National Agency of Sanitary Safety) Plants workgroup also works together with the
RéPAAS network, as a reliable body to share information to promote an evolution of the current farm
animal legislation.

*AFVAC : Association Francaise des Vétérinaires pour Animaux de Compagnie
**AVEF : Association Vétérinaires Equine Francaise

*** SNGTV : Société Nationale des Groupements Techniques Vétérinaires

® https://www.repaas.org/
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KL-VET-01
Keynote Lecture “The eubiotic perspective on utilization of tannins in
phytotherapy and nutrition of pigs”

Jakub Piwowarski®
1 Medical University of Warsaw

Tannins are commonly considered as anti-nutritional factors in piglets' nutrition. However, certain
tannin-containing plants are well known for their anti-diarrheal properties, which have been utilized
since ancient times in veterinary medicine but had been superseded by antibiotics, since discovery of
penicillin in 1928 and introduction of antimicrobials in farm animal production since the 1950s. Decades
of extensive antibiotic use in prevention and therapy of infections in animals significantly contributed to
the spread of antimicrobial resistance, leading to the restrictions on their use in farm animals. As a
consequence, the development of novel preventive and therapeutic strategies targeted on maintaining
piglets gut health, which are based on pleiotropic mechanisms, is urgently needed.

The conducted studies have shown that selected condensed and hydrolysable tannins-rich plant
formulations are able to inhibit the enteropathogenic E. coli growth and adhesion to intestinal epithelial
cells, and stimulate intestinal barrier formation through enhancement of TJ proteins expression. The
tested tannin sources did not negatively affect diversity and metabolism of intestinal microbiota of post-
weaning piglets ex vivo.

The conducted studies support the historically attributed anti-diarrheal properties of tannin-containing
plant preparations revealing their eubiotic effects that not only respect the ecological context of
preserving the homeostasis of intestinal microbiota but also support intestinal epithelium development
in post-weaning piglets. The obtained results serve as an initial point for further studies on development
of novel, sustainable feed additives dedicated to farm animals as scientifically based alternatives to
antibiotics.

Financially supported by Polish National Science Centre grant OPUS LAP UMO- 2020/39/1/NZ7/02547.
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ISL-VET-01
Invited Short Lecture “Bioavailability of thymol as a natural feed additive
in humans and animals”

Iveta Placha?, Kristina Bacova?!, Radoslava Kristofova!
1Centre of Biosciences of Slovak Acadamy of Sciences, Institute of Animal Physiology, Kosice, Slovakia

Herbal remedies historically represent the first pharmacological compounds used in the treatment of
many diseases. Despite being considered safer than synthetic drugs, food and drug interactions must be
extensively evaluated in terms of their absorption, excretion, distribution and metabolism. Plants
containing thymol have been used in traditional medicine for the treatment of various diseases, such as
cardiovascular diseases, cancer and diabetes. To understand the bioavailability of thymol in animal
organisms and to establish the suitable concentration for beneficial effects on animal health, its
metabolic path needs to be understood at the molecular level. Oral bioavailability represents the
fraction of administered thymol reaching the systemic circulation and is a key parameter that affects its
efficacy. Therefore, to propose an appropriate dose, the study of thymol oral bioavailability has received
significant attention. Information concerning the bioactivity of thymol and its metabolites in animal
organisms could also be applied to human medicine and may help in the utilization of herbal medicine in
humans and in veterinary healthcare. However, relatively few studies on the bioavailability and
pharmacokinetics of thymol are available to date. According to our knowledge from the current
literature, thymol metabolites, mostly thymol sulphate and glucuronide, were detected in the plasma
and urine of humans and in the plasma, intestinal content, faeces and tissues in rats, pigs, chickens,
horses and rabbits. To precisely understand the metabolic processes and biological activity of thymol
and its metabolites within organisms, more clinical studies are necessary, with preclinical
comprehensive research on animal models.

Funding: VEGA 2/0009/20
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CSL-VET-01

Contributed Short Lecture “/n vivo efficacy assessment of an essential
oils-based solution on controlling red mites and egg residues in laying
hens”

Hoa Bui, Sorphon Suor-Cherer, Mohammed el Amine Benarbia
INor-feed, Angers, France

Red mite (PRM) is the tricky issue in poultry welfare and performance. Besides, the excess use of
synthetic compounds to control PRM causes risk of resistance and bioaccumulation that alerts public
health concern. Hence, sustainable alternatives are in demand. Natural essential oils (EOs) are the
promising solution thanks to their documented repellent effect. The objectives of this study were to
evaluate a standardised essential oil mixture (STEOs), named Nor-Mite®, in controlling PRM and its
possible residues in eggs.

Nine hens were divided into 2 groups: STEOs group fed (n = 4) with standard feed supplemented with
STEOs; CT group (n = 5) received an un-supplemented standard feed. The repellency of hens to PRM was
determined by letting 50 starving female PRMs freely choose hens for blood meals through a Y-shaped
olfactometer route. Residues were analysed using an adapted GC-EI-MS method on eggs laid by STEOs-
supplemented hens during 10 months compared to eggs from un-supplemented hens. Two major
compounds, geraniol and eugenol were targeted.

In vivo study showed that up to 78% of tested PRM was recorded feeding on CT hens while only 14% of
PRM choose STEOs hens. These results showed significant repellent effect against PRM of STEOs hens
compared to CT hens (P < 0.001). By detection limit, no aromatic compound was detected from all eggs
of both groups.

STEOs demonstrated the via-feed-supplement repellent effect. Residual accumulation in eggs laid by

hens supplemented with STEOs in feed for 10 months was absent. Thus, indicating that dietary STEOs is
the efficient, residue-free solution to prevent PRM.

20



451
KL-VET-02
Keynote Lecture “Ethnoveterinary research in Benin - an overview”

Hospice DASSOU*
1University Of Abomey-calavi, Abomey-Calavi, Bénin

Across Benin, local people typically rely on plant-based veterinary knowledge readily available to
manage common animal health problems. Despite the ancient origin of these practices, formal
ethnoveterinary research is still an emerging field in the country with most studies to date focusing on
documenting plants used. The most comprehensive checklist includes 241 plant species (c. 9% of total
flora of Benin) to treat 45 animals’ signs and diseases. Despite this rich diversity, ethnoveterinary flora
has received little attention from chemists and pharmacologists. This is related to the inadequate
funding for research and poor equipment in scientific laboratories. Therefore, the major challenge is to
initiate a joint vibrant and robust research and development program on ethnoveterinary plants,
notably those traditionally used to tackle emerging diseases like zoonosis, in order to find out their
effectiveness but also to strengthen the human and technical capacities.

There author declares no conflict of interest.
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ISL-VET-02

Invited Short Lecture “Contribution of the observation of animal self-
medication behaviours to ethno-veterinary medicine: Mahout-
Elephant interactions in Thongmyxay district — Laos”

Jean Marc Dubost!
1Museum National d'Histoire Naturelle, Paris, France

Until recently, based on convergent uses of traditional remedies in human and veterinary medicine, it
was somehow assumed that the ethnoveterinary pharmacopoeia was a subset of the human
pharmacopoeia extended to animal care. However, studies conducted over the last two decades
comparing the plant species locally used in these two domains show that a significant proportion of
species are dedicated to animal treatments, raising the question of the origin of these practices, while
the multiplication of studies on animal self-medication is giving ground to the idea, found in many folk
accounts, of an animal origin of part of the human pharmacopoeia.

Relying on the close relationship that mahouts maintain with their elephants in Laos, we have studied
these interactions between animal observation and traditional medicine.

We have highlighted different processes by which observed elephant behaviours interpreted as self-
medication can lead to the emergence of various ethnoveterinary practices, ranging from facilitating
access for sick elephants to the plants they seek in such cases, to the integration of these items with
elements from the local pharmacopoeia into elaborate ethnoveterinary preparations. Furthermore,
mahouts uses of some plant items in their own households appear to be more consistent with their
observation of elephants' self-medication behaviour than with the use of these items by local healers,
supporting the hypothesis of medicinal knowledge transfer from animals to humans.

These data show that traditional human medicine and ethnoveterinary medicine are mutually enriching
and that the observation of animals contributes to the development of practices in both areas.
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CSL-VET-02
Contributed Short Lecture “Ethnoveterinary use of herbal mixtures in
the treatment of livestock— a survey in Bavaria”

Theresa Schlittenlacher?, Gabriela Knubben-Schweizer?, Ariane Maeschli!, Michael Walkenhorst!
1Research Institute of Organic Agriculture FiBL, Frick, Switzerland, *Clinic for Ruminants with Ambulatory and Herd
Health Services, Ludwig-Maximilians-University Munich LMU , Oberschleif3heim, Germany

While mixtures are common in traditional Chinese veterinary medicine, they seem to be rare in Western
veterinary phytotherapy. From 2018 till 2021, we conducted an ethno-veterinary study on Bavarian
farms to evaluate how frequently medicinal plant mixtures are used in practice.

A total of 77 interviews were carried out with 101 farmers. Altogether 884 use reports (UR) were
recorded, comprising detailed information about plant species, plant part and further natural
substances used, the manufacturing process for the end product, dosing, administration and therapeutic
intention. Among them, 159 UR described the use of mixtures (each contained between two and 19
ingredients (mean: 4)) corresponding to 155 different plant species and 17 different natural substances
(e.g. salt, sugar, propolis).

The most frequently mentioned plant species in mixtures were: Calendula officinalis L. (27 UR), Salvia
officinalis L. (24 UR) and Cinnamomum verum J.Pres| (24 UR).

The most frequently reported UR were for "Alimentary tract and metabolism" (QA) followed by
dermatological indications (QD) and respiratory tract diseases (QR). Purchased products were used for
36% of the UR (Fig. 1). Popular purchased products among the farmers were ColoSan® SaluVet with 10
UR for digestive disorders and “Schwedenbittertrunk” for use in skin diseases or mastitis (8 UR). Overall,
the farmers surveyed preferred single preparations (448 UR compared to 159 UR of mixtures used).

The authors declare no conflict of interest.

Foeniculi amari fructus
+ Carvi fructus

Salviae officinalis Millefolii herba
folium + Thymi herba + Calendulae flos
® QA ® QR ® QP Varia
@ Qb ® GS QG52 (QG, M, QV)

Fig. 1: Classification of the 159 mixture UR (out of a total of 884 UR)
according to ATC-Vet codes incl. representation of the share of
purchased mixtures (shaded area) - and with the two most frequently
reported drugs, respectively.
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KL-VET-03
Keynote Lecture “Pyrrolizidine alkaloids — medicine for insects?”

Michael Boppré*
1Albert-Ludwigs-Universitdt, D-79085 Freiburg, Germany

Since toxicity is not a character but an effect of a chemical on a certain organism, it not only depends on
the dose but also on the receiver. 1,2-dehydropyrrolizidine ester alkaloids (PAs), although harmful
secondary plant chemicals for vertebrate animals including humans, do have beneficial effects for
particular, adapted insects. Some actively gather PAs from dead or injured plant tissues by a peculiar
behaviour performed independently of, and in addition to feeding: PA-pharmacophagy.

This talk will discuss examples of PA-pharmacophagy and their peculiarities. PA-pharmacophagy is not
necessary for maintaining life but serves (potentially) to increase chances of survival and/or biological
fitness, sometimes also providing such a benefit for sex partners and/or offspring. It is not an insect-
plant relationship in the common sense, but an insect-chemical relationship, often shown by one sex
only and never continuously engaged, only temporarily. Similar behaviours for taking advantage of
natural products not essential for life are also known from other insects (animals).

Are we dealing with self-medication? This term is used for taking chemicals capable of curing an acute
pathological situation, preventing a disease, or boosting general well-being. When insects are in focus,
insufficient understanding about their state of health, sentience and welfare makes any definition of
self-medication challenging. However, behavioural activities that relate to specific chemicals not
essential for living and gathered from peculiar sources, are distinct from general activities of the species
and performed only temporarily, and serve to enhance chances of survival and/or biological fitness, can
surely be regarded as self-medication, too.

Fig. 1. Self-medicating milkweed butterflies. Males of Tirumala petiverana and Amauris ochlea (Lepidoptera: Nymphal-
idae: Danainae) taking up pymrolizidine alkaloids from a wound at an inflorescence of Heliotropium indicum (A) and

from a dish containing pure PAs (B) to potentially increase their chances of survival and biological fitness

24



189

KL-VET-04

Keynote Lecture “Porcupines, plants and pathogens: an overview of the
multi-disciplinary evidence for self-medication in the crested porcupine
and other rodent species”

Michael A Huffman?, Emiliano Mori%, Andrea Viviano?

1wildlife Research Center, Kyoto University, Inuyama, Japan, Consiglio Nazionale Delle Ricerche, Istituto Di Ricerca
Sugli Ecosistemi Terrestri, Sesto Fiorentino, Italy

Dietary selection is an important process for the maintenance of health homeostasis. From the potential
plants available in one’s environment, choices are made to assure a proper balance of nutrients for
energy, growth, maintenance, reproduction, and sometimes even their nesting material. Animals also
select such plants for their medicinal properties. This rapidly growing field of research is known as
animal self-medication. An overview of the ethnomedicinal, behavioural and ecological evidence suggest
that rodents in the wild are no exception. We review our research on the dietary habits of populations
of crested porcupine (Hystrix cristata). In Central Italy we identified the seasonal ingestion of medicinal
food species with antiparasitic properties. The seasonal ingestion of certain plant items coincides with
peaks in parasite infection levels. In East Africa, self-medicating porcupine have been the inspiration for
the discovery of a now widely used ethno-antibiotic treatment. It is also suggested that wood rats
(Neotoma fuscipes) in North America and harvest mice in Japan place aromatic leaves (Umbellularia
californica, Artemisia princeps) in their nests for the fumigation of nest-borne ectoparasites, supporting
the growing body of evidence for the use of plants with antiparasitic benefits in wildlife species. The
study of self-medicative behaviour and the plants used by animals in the wild is a promising bio-rational
for expanding and advancing the use of phytotherapy in a veterinary setting.
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KL-01
Keynote Lecture 1 “New directions in ethnobotany and
ethnopharmacology of Turtle Island (North and Central America)”

John Thor Arnason?, Pierre Haddad?, Alain Cuerrier3, Cory Harris?, José A. Guerrero-Analco?, Jon Ferrier®,
Todd Pesek® and Victor Cal’

1Biology Department University of Ottawa, Kitchissipi, Ottawa, ON Canada, ?Département de Pharmacologie, Université
de Montréal, Montréal QC, Canada, 3Institut de Recherche en Biologie Végétale, Jardin Botanique de Montréal,
Montréal QC, Canada, *Red de Estudios Moleculares Avanzados, Instituto de Ecologia, A.C., Xalapa, Mexico, °Biology
Department, Dalhousie University, Halifax NS, Canada, ®Department of Health Sciences and Human Performance,
Cleveland State University, Cleveland OH, USA, 7Belize Indigenous Training Institute, Punta Gorda, Belize

Reconciliation with, and empowerment of Indigenous Peoples in North and Central America has led to
collaborative ethnobotany and ethnopharmacology research on traditional medicines for safety and efficacy.
The Team on Aboriginal Antidiabetic Medicines in collaboration with James Bay Cree Communities of Eeyou
Istchee territories studied traditional foods, medicines and lifestyles that can reverse a growing epidemic of
diabetes in First Nations communities. More than 51 consensus boreal plants identified by 148 elders were
ranked using syndromic importance value. Among these, bioassay guided isolation and metabolomic
techniques [1] identified novel phytochemicals with glucose lowering activity, adipogenic activity, and
antiglycation activity. In a metanalysis of results [2], plants were ranked by Pharmacological Importance
Value. Results were used in community public health projects in four First Nations. In a second Indigenous
collaboration [3] with Q’eqchi’ Maya Healers of Xna’ajeb’ aj Ralch’o’och’, Belize, the healers requested
scientific assessment of their plants to gain recognition from local government. An ethnobotanical survey
identified a tropical medicinal pharmacopoeia of 169 species in several use categories with a high informant
consensus factor. Many wild species were cultivated for the first time in an Indigenous garden for primary
healthcare. Bioassay guided isolation identified novel anti-anxiety, anti-inflammatory and antiglycation
phytochemicals, with several results confirmed in animal models. One plant used dates back to the Classic
period [4]. Despite the distance between them, Cree and Maya healers share a common cosmocentric world
view and a belief that their medicines are most effective in a traditional context for healing.

The authors declare no conflict of interest.

[1] Arnason JT, Harris CS and Guerrero-Analco JA (2022) Phytochemistry in the Ethnopharmacology of North
and Central America. Front. Pharmacol. 13:815742.

{2] Hall, B., Rapinski, M., Spoor, D., Eid, H., Saleem, A., Arnason, J.T., Foster, B., Cuerrier, A., Haddad, P.S. and
Harris, C.S., 2022. A Multivariate Approach to Ethnopharmacology: Antidiabetic Plants of Eeyou Istchee.
Frontiers in pharmacology, 12: 511078.

[3] Arnason, J., Cal, V., Pesek, T., Awad, R., Bourbonnais-Spear, N., Collins, S., Otarola-Rojas, M., Walshe-
Roussel, B., Audet, P., Ta, C.A. and Balick, M., 2022. A review of ethnobotany and ethnopharmacology of
traditional medicines used by Q’eqchi’Maya Healers of Xna’ajeb’aj Ralch’o’och’, Belize. Botany, 100:219-230.
[4] Ferrier )., Pesek T., Caal F., Cal V., Balick M., Arnason J., 2020. A Classic Maya Mystery of a Medicinal Plant
and Maya Hieroglyphs, Heritage, 3(16): 275-282.

27



KL-02
Keynote Lecture 2 “Psychedelics in mental health — therapeutic potential

and possible brain mechanisms”

David Erritzoel
1Centres for Psychopharmacology and Psychedelic Research, Imperial College London, Hammersmith Hospital Campus,

London, UK

The submitting author - on behalf of all authors - has not granted permission to the Society for Medicinal
Plant and Natural Product Research (GA) to include this abstract in printed and electronic media published.
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KL-03
Keynote Lecture 3 “African plants: valuable sources of phytogenic
alternatives to antibiotic feed additives in poultry”

Lyndy Joy McGaw?, Olasunkanmi Stephen Olawuwo?, Prosper Jambwa?, Gift Matope?, Ibukun Michael
Famuyide!

1phytomedicine Programme, Department of Paraclinical Sciences, Faculty of Veterinary Sciences, University of Pretoria,
Private bag X04 Onderstepoort 0110, Pretoria, South Africa, 2Department of Veterinary Pathobiology, University of
Zimbabwe, PO Box MP167, Mt Pleasant, Harare, Zimbabwe

Poultry is one of the fastest growing animal industries and contributes substantially to food security and
nutrition. Poultry diseases threaten public health and cause global economic losses. Bans on antibiotic feed
additives due to their role in promoting antimicrobial resistance (AMR) gave rise to a need for alternative
poultry and livestock growth promoters. Phytogenic feed additives (PFAs) may have useful properties such
as antimicrobial, antioxidant, anti-inflammatory and immune modulatory activity. We investigated selected
African plants used in traditional poultry healthcare, and those with known bioactivity, for future
development of poultry PFAs. Extracts, fractions and purified compounds were subjected to in vitro
bioactivity tests, and proximate analysis was conducted on active extracts to assess nutritional benefits. A
pilot scale in vivo study was carried out in broiler chickens experimentally infected with zoonotic
Campylobacter jejuni. Morinda lucida, Acalypha wilkesiana and Erythrina abyssinica had promising
antibacterial activity with MIC values as low as 20 pug/mL against poultry bacterial and fungal pathogens.
Senna singueana had excellent anti-inflammatory and antioxidant activity and bioassay-guided fractionation
led to improved activity. Active compounds were identified, including luteolin from S. singueana, which may
serve as chemical markers in development of standardised PFAs from botanical extracts. Morinda lucida had
promising antibacterial and anti-biofilm activities, and adding nutrient rich Morinda leaf powder to the
broiler diet improved feed conversion ratios and other parameters, compared to a standard antibiotic
growth promoter. Further research concentrates on bioactivity of combined fractions from various plant
species to develop a cost-effective PFA for enhanced poultry production.

The authors declare no conflict of interest.
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KL-04
Keynote Lecture 4 “Deep dive into the world of medicinal plants - the
chamber of secrets has been opened, enemies of HERBS... beware”

loanna Chinou!?
1Lab. of Pharmacognosy & Chemistry of Natural Products, Dept of Pharmacy, NKUA, Zografou 15771, Athens, Greece

The use of herbal medicine has increased worldwide, serving as a tool in many health systems. While an
important aspect in preserving cultural diversity, assessment of efficacy, quality control and safety
monitoring is necessary to secure the future regulatory status of plant-based preparations. Herbals have
become widely available on the EU market offering plenty of preparations with significant differences in
classification, under the categories of herbal medicinal products, medical devices, cosmetics or food
supplements.

The EU has considered medicinal use of herbal products through mainly the Traditional Herbal Medicinal
Products Directive (2004/24EC) and the Herbal Medicinal Products Committee (HMPC) at the European
Medicines Agency recognising and assessing the data on benefits and risks from application experiences in
health services research. However, considerable difficulties remain, with little application data available for
the use of HMPs in special groups (pregnant and lactating women, children and patients with concomitant
diseases and therapies).

Several non-European traditional therapies are in use in the EU (TCM, Ayurveda etc.) with many herbals in
daily practice, while recently, medicinal cannabis has been introduced in the EU, if not yet in a not fully
harmonised way.

Thousands of food supplements under the umbrella of EFSA follow their own procedural schemes, while the
educational system towards knowledge in herbal medicines in the EU remains mostly either unchanged or
inadequate.

The value, phytochemical properties, health advantages, traditional and modern applications of herbs, along
with their uses and given education in the EU, will be thoroughly discussed in this presentation and session.

The author declares no conflict of interest.
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KL-05
Keynote Lecture 5 “A lymphatic route for oral polysaccharide to trigger
immune responses”

Aiping Lyu®, Quanbin Han?
1School of Chinese Medicine, Hong Kong Baptist University, Hong Kong, China

Many natural polysaccharides, especially those from Chinese medicines, being safe and effective, show great
medicinal potential. But they are widely doubted due to their poor bioavailability. These highly polar
macromolecules hardly pass through the lipophilic gut barrier and absorbed into blood. Although they have
been reported to have many in vitro and in vivo bioactivities, there is a huge research gap regarding whether
they can contact the target cells. Recently, the quickly increasing studies on gut microbiota indicated that
these carbohydrates may work as carbon source for gut microbiota to produce short-chain fatty-acids that
are associated with many beneficial effects. However, most of these studies finally focused on butyrate,
which is weak to explain the diverse bioactivities of these so many different polymers. Radix Astragali
Polysaccharide (RAP) is a good example, which has been reported to have many in vitro and in vivo immune-
related bioactivities such as activating innate immune cells, anti-cancer, anti-viral, and immunomodulatory
properties. Our previous study found that RAP quickly induced immune response in the intestinal Peyer’s
patches 2 hours after oral dosing, which happened before RAP arriving cecum where RAP will be degraded
into SCFAs by gut microbiota. There must be another way for RAP to contact immune cells. Our further
investigation revealed that RAP, remaining intact polymer, was quickly transported by M -cell into Peyer's
patches where it directly targeted follicle dendritic cells and initiated antitumor immune responses. RAP was
even transported by DCs to protect chemotherapy-suppressed bone marrow cells and hematopoietic stem
cells (HSC) in vivo and in vitro. This route was already verified to apply to human subjects. These
findings refreshed people’s knowledge regarding polysaccharide’s oral bioavailability. This new absorption
route eliminates the above research gap and provides new ideas for finding lymphatic-targeted new drug
preparation. More importantly, RAP showed its great potential to work as the special carrier in a lymphatic-
targeting drug delivery system. Especially, RAP may be a promising dual-function adjuvant for oral vaccine:
immune-stimulator and lymphatic-targeting antigen carrier.

The authors declare no conflict of interest.
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RAP entered PPs via M-cell transcytosis and directly contacted DCs to trigger immune response after oral dosing.
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KL-06
Keynote Lecture 6 “The Rise of Lab Greening as a Climate Action”

Una Fitzgerald®
1Galway Neuroscience Centre, National University of Ireland, Galway, Ireland

Momentum is building worldwide in the area of lab greening, since the increasing recognition that the
laboratory sector is a huge carbon emitter and that it generates high-volume chemical and biohazardous
waste. Dr FitzGerald will provide a brief history of lab greening efforts worldwide, before sharing the story
of how the CURAM lab at NUI, Galway, Ireland, achieved the first green lab certification in Europe by My
Green Lab. The journey from there to the setting up of the Irish Green Labs network will also be shared. With
her talk, Una hopes to encourage and incentivise the GA 2023 delegates to find their lab greening climate
action and collectively, to scale their impact!
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KL-07

Keynote Lecture 7 “From the discovery of bioactive natural products to the
development of innovative strategies for their chemo-diversification and
generation of potential new leads”

Robin Huber?, Laurence Marcourt?, Sylvain Schnee?, Jean-Luc Wolfender?, Katia Gindro?, Emerson Ferreira
Queiroz*

1 Section des Sciences Pharmaceutiques, Université de Genéve, CH-1211 Genéve 4, Switzerland, % Agroscope, Plant
Protection Research Division, Route de Duillier 50, P.O. Box 1012, 1260 Nyon, Switzerland

Over the past decade, we have witnessed a revolution in the methodologies applied to natural product
research. Current approaches combine powerful metabolite profiling methods for compound annotation,
and prioritization. Targeted isolation is performed using high-resolution chromatographic methods that
closely match those used for analytical profiling. Thanks to these tools, minor bioactive compounds were
identified. However, in plant extracts, the major compounds are generally common structures, apparently
irrelevant for drug discovery. In this context, the chemical engineering of extracts and biotransformation
could be an alternative to valorize them. The concept of these approaches is to start from abundant NPs
present in plants to obtain active compounds using chemical and biological reactions. Given that 20% of
marketed drugs contain halogen atoms, a methodology has been developed to allow controlled
halogenation of compounds directly in plant extracts [1]. In addition, biotransformation reactions of single
NPs using enzymes secreted by a phytopathogenic fungus have been successfully used to obtain a wide
variety of compounds. A metabolite profiling by UHPLC-PDA-ELSD-HRMS analysis were used to monitor
these different reactions and highlight the presence of the new compounds [2-4]. In most cases, it was
possible to improve the chemical diversity by the generation of active compounds from inactive scaffolds.
To isolate, characterize and study the biological activities of the generated compounds, the use of high-
resolution preparative chromatographic methods was mandatory. At this level, significant improvements for
the efficient targeted isolation of given NPs through dry load injection and chromatographic gradient transfer
methods have been made [5]. The applications, possibilities and limitations of these latest technologies will
be illustrated with recent investigations performed in our laboratory.

The authors declare no conflict of interest.

[1] Neuenschwander A, Rocha VPC, Bastos TM et al. Production of highly active antiparasitic compounds
from the controlled halogenation of the Arrabidaea brachypoda crude plant extract. J Nat Prod 2020; 83:
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Keynote Lecture 8 “Cannabis and the endocannabinoid system: translating
basic research into clinical trials”

Jirg Gertsch!
institute of Biochemistry and Molecular Medicine, University of Bern, Switzerland

Since the discovery that A°-trans-THC specifically activates the G protein-coupled receptors CB; and CB; in
the early 1990s, the “pandora box” of endocannabinoid signaling has been successively opened. As a result,
the endocannabinoid system was uncovered as a fundamental biochemical system in the brain and in the
periphery and is now the target of intensive drug discovery and development in very broad areas like
neurodegenerative and neuropsychiatric disorders, chronic inflammatory diseases and metabolic illnesses.
Rather surprisingly, the only approved evidence-based drugs targeting the system to date are C. sativa flos,
the (-)-trans-A%-THC enantiomer (dronabinol) as an approved appetite stimulant and antiemetic, as well as
cannabidiol (CBD) as adjunct treatment for pediatric forms of epilepsy. While the medical cannabis industry
is booming and hopes related to the therapeutic potential of marihuana are spiraling upwards, tangible
progress is primarily made in understanding the endocannabinoid system.

In this presentation, | review the complication of evidence-based medicine with cannabis-based APIs looking
at data from GCP studies and patient anecdotes in the context of the known and unknown molecular
mechanisms of action. Despite the unrelenting boom, phytochemistry, metabolomics and classical
pharmacology remain the essential topics for the engineering of efficacious cannabis-based medicines.
Moreover, challenges and opportunities in drug discovery and development of novel medicines targeting
the endocannabinoid system in pharma industry will be discussed, providing examples from our own
collaborative and translational research.

Conflict of Interest: The author is a co-founder of Synendos therapeutics, a company developing selective
endocannabinoid reuptake inhibitors (SERIs).
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Keynote Lecture 9 “Exploration of beneficial herb-drug combinations — will
this advance the development and application of herbal medicines?”

Clara Bik-San Lau!

institute of Chinese Medicine and State Key Laboratory of Research on Bioactivities and Clinical Applications of Medicinal
Plants, The Chinese University of Hong Kong, Shatin, New Territories, Hong Kong SAR, China

Herbal medicines have been traditionally used for over thousands of years worldwide. Despite of the
conventional therapies which most patients rely on, many patients would go for the complementary and
alternative medicine, especially in situations of unmet medical needs. Hence, the combined use of herbs and
conventional drugs has been increasing during the past decades, particularly for those patients suffering
from chronic diseases such as cardiovascular diseases or cancers. Thus, apart from evaluation on the
efficacies and toxicities of herbal medicines, research on the beneficial potential of combined use of herbal
medicines with conventional drugs may even be more relevant to the clinical needs.

Over the years, my research team has been exploring the beneficial efficacies of the combined use of herbal
medicines and conventional drugs using preclinical research platforms. For instance, we revealed the new
roles of Cistanche deserticola on statin-induced muscle toxicity and the management of diet-induced
hyperlipidemia and fatty liver [1]. We have also systematically demonstrated the adjuvant values of herbal
medicines towards conventional medicines in cancer management, such as the combination of turmeric and
bevacizumab in colon cancer [2], Camellia sinensis and metronomic zoledronate in metastatic breast cancer
[3], as well as Andrographis paniculata and chemotherapeutics (5-fluorouracil and cisplatin) in metastatic
esophageal cancer [4]. The findings on herb-drug combinations with both efficacy augmentation and toxicity
reduction, together with evidence from future clinical trials, will undoubtedly benefit the patients. Scientific
evidences arise from these studies as proof-of-concept and are certainly important for the advancement of
herbal medicines development.

The authors declare no conflict of interest.
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Keynote Lecture 10 “Centrifugal Partition Chromatography (CPC) —
principles and applications in the recovery of natural products of
pharmacological significance”

Wirginia Kukula-Koch?

1 Department of Pharmacognosy with Medicinal Plants Garden, Medical University of Lublin, 1 Chodzki str., 20-093
Lublin, Poland

Centrifugal partition chromatography (CPC) is a type of counter-current chromatography, and an advanced
form of liquid chromatography (LC) that was developed in 1964 and since then used for the separation of
compounds present in the mixtures (mainly of plant origin). The CPC technique offers several advantages in
terms of operation, including no need for a solid sorbent (the separation is performed between two
immiscible solvent mixtures, one of which plays a role of the stationary phase and the other — of the mobile
phase), low operation temperatures, a wide range of separating solvents of reagent grade to be applied, or
an easy up-scaling protocol, which enables its application in preparative or industrial volumes [1].

Apart from the introduction of this valuable technique, the aim of the lecture is to discuss about the
possibilities that CPC may offer for plant drug delivery. Particular attention will be paid to the isolation of
specialized metabolites with Central Nervous System targeting activity.

Details on the separation conditions, preparation of biphasic solvent systems and apparatus settings will be
presented to discuss the efficiency of separation procedures in the recovery of plant derived secondary
metabolites, e.g. from turmeric, ginger, horse chestnut, or others.

CPCis a powerful time- and reagent- saving separation technique providing high purity natural products even
directly from crude extracts, and it covers analytical, preparative, and industrial scale operating conditions
to efficiently facilitate the natural products recovery for medicinal purposes.

The research was partially funded by the OPUS project from the National Science Centre in Poland (Grant
number: 2021/41/B/NZ4/00337).

The authors declare no conflict of interest.

[1] Foucault AP, Chevolot L. Counter-current chromatography: Instrumentation, solvent selection and some
recent applications of natural product purification. J Chrom A 1998; 808: 3-22.
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Keynote Lecture 11 “Pharmacokinetic considerations for inhaled natural
product mixtures to treat lung infections”

Lea Ann Dailey?
1Department of Pharmaceutical Sciences, University of Vienna, Josef-Holaubek-PI. 2, 1090 Vienna, Austria

Acute respiratory infections (ARIs) caused by viruses and/or bacteria are responsible for the most frequently
occurring contagious diseases worldwide and the most common cause of death from communicable
diseases. The high mortality rates associated with viral and bacterial ARIs highlight the need for the
accelerated identification and assessment of new effective anti-ARI therapeutics. Poor oral bioavailability of
many new classes of antibiotics and anti-infectives, especially those derived from natural product sources,
can slow or hinder the development of promising treatment options. Inhalation administration of
antibiotics/anti-infectives for the treatment of local lung infections may offer a sensible alternative to oral
administration. However, it is not widely recognized that the local pharmacokinetics of drug compounds in
the lung can be highly dependent on drug compound structure and formulation. For example, compound
solubility and permeability will play an important role in determining whether inhalation administration is a
feasible option and whether special formulation approaches, such as liposomal encapsulation, may be
advantageous.

This presentation will:
1) provide an overview on pharmacokinetics of a wide variety of antibiotic compound classes in the

lung

2) discuss how target product profiles and pre-formulation studies may streamline early product
development

3) discuss how this knowledge may be extended towards the investigation of inhaled natural product
mixtures

4) introduce the concept of pharmacokinetic synergy for natural product mixtures

5) demonstrate the effects of drug formulation strategies for controlling lung pharmacokinetics of
inhaled drugs

The author declares no conflict of interest.
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Keynote Lecture 12 “NMR chemical profiling medicinal plants with new
perspectives: how to do, what to expect and where to apply”

Young Hae Choi?, Ozlem Erol, Natali Rianika Mustafa?, Alana Kelyene Pereira?, Hocelayne Paulino
Fernandes?, Hye Kyong Kim?, Robert Verpoorte?, Young Pyo Jang?

INatural Products Laboratory, Institute of Biology, Leiden University, Sylviusweg 72, 2333 BE Leiden, The Netherlands,
2Division of Pharmacognosy, College of Pharmacy, Kyung Hee University, Seoul 02447, Republic of Korea

The turn of the century marked a change of paradigm in science: from hypothesis driven experiments to
systems biology with observation driven experiments [1]. This change was due to the OMICS technologies
that allow a holistic view on organisms under different conditions. In this approach, new hypotheses are
generated based on various observed systemic data. Big Data obtained from analytical platforms, with high
sensitivity and resolution, are processed and integrated with e.g., physiological data or biological activities.
Data mining in databases of genome, transcriptome, proteome, and metabolome may eventually reveal new
connections in signaling, metabolic and pharmacologic networks. Genome sequencing of many organisms
has been launched. This opens the way to understand a plant’s resistance against pests and disease, quality
control of medicinal plants, or finding novel leads for medicines from plants.

NMR- and MS-based techniques are utilized for metabolic profiling. NMR measures mixtures of compounds,
MS usually measures separated compounds [2, 3]. Major difference is in quantitation. The intensity of NMR
signal is based on molar concentration [4]. In MS based systems, absolute quantitation requires a calibration
curve for each compound. Reproducibility of NMR is superior to MS. Our *H NMR database of Korean
medicinal plants (ca. 250 species) enables searching for features such as synergism, and bioactivity markers
for quality control of herbal medicine. In combination with DNA bar coding, metabolic profiling will give us
next generation tools for quality control of medicinal plants. Eventually this avoids the need for
pharmacological tests to prove and quantify the biological activity.

The authors declare no conflict of interest.

[1] Verpoorte R, Choi YH, Mustafa RN, Kim HK. Metabolomics: back to basics. Phytochem Rev 2008; 7: 1192-
1198.

[2] Verpoorte R, Choi YH, Kim HK. NMR-based metabolomics at work in phytochemistry. Phytochem Rev
2007; 6: 3-14.

[3] Kim HK, Choi YH, Verpoorte R. NMR-based plant metabolomics: where do we stand, where do we go?
Trends Biotechnol 2011; 29: 267-275.

[4] Kim HK, Choi YH, Verpoorte R. NMR-based metabolomic analysis of plants. Nature Protoc 2010: 3: 536-
549.
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Keynote Lecture 13 “Dietary flavonoids and cardiometabolic health”

Aedin Cassidy*
nstitute for Global Food Security, Queen’s University Belfast

Data from prospective cohort studies highlight the beneficial impact of higher habitual intakes of specific
sub-classes of bioactive dietary constituents called flavonoids on both biomarkers of cardiovascular (CV) risk
and disease outcomes including myocardial infarction (Ml) and type 2 diabetes. Emerging data suggest that
intake of specific flavonoids may also help with weight maintenance, cognitive function and depression.
Following ingestion, flavonoids are extensively metabolised (by Phase | & Il metabolism and the gut
microbiome) with the gut microbiome likely playing a key metabolic role, catabolising unabsorbed
constituents into smaller molecules such as phenolic and aromatic acids, which are also absorbed. For
flavonoids consumed in the diet, the parent compounds may not be responsible for bioactivity; instead this
may be mediated by metabolites present in the systemic circulation. Data from limited available trials show
that following intake there is extensive variability in metabolite levels. This wide inter-individual variability
in metabolism (15 - 99% of the ingested intake recovered as a wide range of urinary metabolites) suggests
that metabolism may be critical in explaining the differential responses in cardiovascular risk biomarkers
observed in clinical trials (responders v non-responders).

The focus of the presentation will be on the developing evidence base for two sub-class of flavonoids
(anthocyanins and flavan-3-ols), discussing the available data from clinical trials and large epidemiological
studies.

The author declares no conflict of interest.
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Keynote Lecture 14 “Discovery of Anticancer Agents of Diverse Natural
Origin”

A. Douglas Kinghorn?
1College of Pharmacy, The Ohio State University, Columbus, OH 43210, USA

Cancer remains a constant threat to human health worldwide, and the International Agency for Research on
Cancer (IARC) projected recently there is a total mortality figure of about 10 million annually [1]. One well-
established form of treatment for cancer is chemotherapy, and, according to an overview article, 100 (38.6%)
of 259 small-molecule anticancer agents introduced into therapy in Western medicine from 1946-2019 were
either unmodified natural products or semi-synthetic derivatives of natural products [2]. In this presentation,
the design of a multidisciplinary, multi-institutional natural products drug discovery research program,
funded through the NIH “program project” model will be described, involving collaborators from three
primary universities and an industrial company. The overall objective of this program is the discovery of new
anticancer agent lead compounds from selected organisms, including tropical plants and U.S. lichens and
their mycobionts, aquatic and soil cyanobacteria, and filamentous fungi. The program project organization
comprises three “projects” focused on the collection and chemistry of each major type of organism
mentioned above, which are supported by three “cores” (i.e., administration and biostatistics; biological and
mechanistic evaluation; medicinal chemistry and pharmacokinetics). Progress made in elucidating new
bioactive lead compounds germane to cancer chemotherapy over the last five years has been summarized
recently, with a quite broad range of lead bioacrive compounds identified [3]. An emphasis will be made on
how the various components of the program project are integrated with one another.

The author declares no conflict of interest.

[1] Sung H, Ferlay J, Siegel RL et al. Global cancer statistics 2020: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries. CA Cancer J 2021; 71: 209-249.
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SL-A01

Short Lecture "In silico and in vitro search for inhibitors of Trypanosoma
brucei and Leishmania major pteridine reductase 1 and dihydrofolate
reductase”

Katharina Possart?, Fabian Christopher Herrmann?, Thomas Jirgen Schmidt!
nstitute for Pharmaceutical Biology and Phytochemistry, University of Miinster, 48149 Miinster, Germany

The closely related protozoan parasites Trypanosoma brucei (Tb) and Leishmania major (Lm) are responsible
for the insect-borne tropical diseases sleeping sickness, nagana and cutaneous leishmaniasis. They bear a
significant health risk to millions of humans and animals living in tropical to subtropical climates,
threatening and debilitating affected populations. Stemming from the parasites’ highly adaptive nature, the
regularly occurring resistances to existing medication options require the identification of new drugs. Arising
from a shared pteridine-auxotrophy known for Trypanosomatidae, Tb and Lm developed a corresponding
enzyme system consisting of the dihydrofolate reductase-thymidylate synthase (DHFR-TS) and pteridine
reductase 1 (PTR1). Expanding our previous work on this target, a comparative study of the respective T.
brucei (TbDHFR, TbPTR1) and L. major (LmDHFR, LmPTR1) enzymes was employed to identify new lead
structures, especially focusing on natural products with a dual inhibitory effect against PTR1 and DHFR of
the respective parasites. Building on our results presented at the preceding conference, our
pharmacophore-based in silico screening approach was used to identify further promising compounds for
testing against recombinant DHFR and PTR1. The most active dual inhibitor 1 (Figure 1) exhibited an ICso of
20.1 uM against TbPTR1 and 0.2 uM against ToDHFR as well as 10.2 uM against LmPTR1 and 2.6 uM for
LmDHFR. Furthermore, the kinetic mechanism of action was investigated for selected inhibitors, using the
data generated from the in silico and in vitro experiments. These results represent an important
contribution for the future utilisation of the trypanosomatid pteridine metabolism as drug target.
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Short Lecture "Computational investigation of 15-lipoxgenase-1 activation
mechanism by different natural products”

Veronika Temml?, Paul Jordan?, Lukas Peltner?, Oliver Werz?, Daniela Schuster!
Iparacelsus Medical University, Salzburg, Austria; University of Jena, Jena, Deutschland

15-Lipoxygenase-1 (15L0X1) plays a key role in the formation of specialised pro-resolving mediators (SPMs).
It has been shown that 3-O-acetyl-11-keto-B-boswellic acid (AKBA) can stimulate SPM formation via direct
binding to an allosteric binding site on 15L0X1.1 This binding site is also suspected of accommodating other
natural products that are known for their modulatory effects on leukotriene formation. In this study a series
of 33 well-known anti-inflammatory natural products (among them hyperforin, resveratrol, rosmarinic acid
and cannabidiol) were investigated for their activating effects on 15LOX1. Biovia’s Discovery Studio (vs
2020) was used to conduct a CHARMm molecular dynamics simulation of a human 15L0X1 homology model
(AlphaFold Data Copyright (2022) DeepMind Technologies Limited) with known active AKBA to optimise the
conformation of the allosteric binding pocket. A subsequent docking study in GOLD (vs 2020 3.0) was
carried out to rationalise the SAR of the novel 15LOX1 activators. One of the most promising candidates was
cannabidiol (see Figure), displaying robust activation of 15LOX-1 in macrophages. The docking study
revealed a consistent binding mode for the most active members of the series, placing them in a cavity close
to Arg98 on the membrane binding domain and Arg134 on the catalytic domain. Binding patterns of docking
poses within this cavity allowed for discrimination between active and inactive molecules and could be used
for activity prediction and lead optimisation in the future within this novel approach for inflammation
resolution phytotherapy.

Figure: Predicted binding mode of Cannabidiol in 15-LOX1
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Short Lecture "The MielOmic project: MS-based chemical diversity
exploration and botanical origin prediction of La Réunion island honeys"

Simon Remy!, Jennyfer Yong-Sang?, Mrs Marie-Astrid Dutoit’, Mr Arnaud Gillis?, Jimmy Chane-Ming?, Jean-
Hugues Renault

1ICMR, University of Reims Champagne-Ardenne, CNRS, ICMR 7312, Reims, France; 2CYROI, GIP, Analytical Unit, Sainte-
Clotilde, France

La Réunion’s honeys (RH), naturally elaborated by the indigenous bee, Apis mellifera unicolor, are unique
products derived from the great diversity and endemicity of La Réunion's melliferous plant biodiversity.
MielOmic is a transdisciplinary project aiming at characterising RH to highlight chemomarkers specific to
floral origins and study their potential for valorisation. As part of the MielOmic project, this study is
dedicated to the analysis of 82 RH from different botanical origins by LC-MS/MS. The data-dependent
analysis of the dichloromethane extract of each sample was pre-treated with Mzmine 3, then
simultaneously uploaded to the Metaboanalyst and the GNPS platforms to perform multivariate and
molecular networking analysis, respectively. Firstly, the discrimination of honeys according to their
botanical origin was demonstrated by the significant clustering of the different sample classes in the
untargeted analysis. Additionally, features annotation with Sirius 5 allowed for the assessment of the
chemical class and structure of the main compounds. Resulting visualisation led to the selection of honey,
where discriminant features are mainly found for their forthcoming targeted purification and identification
by NMR. This work proposes a model to distinguish the botanical origin of RH from their chemical profiles
and provides information on the chemical families found in these original honeys. This knowledge could play
an important role in obtaining a protected geographical indication and, in combination with biological
activity data, may contribute to the cosmetical or pharmaceutical valorisation of La Réunion’s honeys.

The authors declare no conflict of interest.
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Short Lecture "The Hitchhiker’s guide to multi-informative molecular
networks: Discovery of anti-SARS-CoV-2 natural compounds"

Andreas Wasilewicz"?, Julia Zwirchmayr?, Benjamin Kirchweger?, Denisa Bojkova?, Jindrich CinatlJr.3, Holger
Friedrich Rabenau?, Judith Maria Rollinger!, Mehdi Ahmed Beniddir?, Ulrike Grienke!

IUniversity of Vienna, Department of Pharmaceutical Sciences, Division of Pharmacognosy, Vienna, Austria; ?University of
Vienna, Vienna Doctoral School of Pharmaceutical, Nutritional, Sports Sciences, Vienna, Austria; 3University Hospital
Frankfurt, Institute of Medical Virology, Frankfurt, Germany; *Université Paris-Scalay, CNRS, BioClS, Equipe Chimie des
substances naturelles, Orsay, France

The heartwood of Pterocarpus santalinus L.f. also known as red sandalwood is traditionally used in
Ayurvedic medicine for the treatment of cold-related symptoms [1]. A pigment-depleted heartwood extract
(PS-DE) showed promising anti-SARS-CoV-2 activity in Caco-2 cells with an I1Cso of 29.9 pug/mL. In order to
predict the potential bioactives from the multi-component extract prior to isolation, molecular networking
(MN) was performed [2]. Therefore, the extract was fractionated using high-performance counter current
chromatography (HPCCC). Eleven generated fractions were tested for anti-SARS-CoV-2 activity and analysed
by UPLC-tandem mass (MS?) spectrometry. The MN was generated on GNPS combining the bioactivity data
and MS? data. MN analysis indicated that multiple natural compound classes could be responsible for
activity and fostered targeted isolation of seven compounds including three new plant metabolites. In total,
15 constituents from the heartwood belonging to pterocarpans and structurally related compounds were
tested for anti-SARS-CoV-2 activity. Thereby, two pterocarpans, one isoflavonoid and one stilbene showed
distinct antiviral activity (ICso < 40 uM) without cytotoxic effects (CCso > 100 uM) which corresponds well to
the activity of the original extract PS-DE. Based on these findings, a structure-activity relationship (SAR) was
established and indicated structural requirements for anti-SARS-CoV-2 activity.

Funding: FWF project P 34028

The authors declare no conflict of interest.

[1] Dahat Y, Saha P, Mathew JT, Chaudhary SK, Srivastava AK, Kumar D. Traditional uses, phytochemistry and
pharmacological atiributes of Pferocarpus santalinus and future directions: a review. J Ethnopharmacol 2021; 276:
114127.
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Antiviral compounds from Codiaeum peltatum targeted by a multi-informative molecular networks approach. J Nat Prod
2019: 82 (2): 330-340.
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Short Lecture "Targeted isolation of new anti-infective natural products
through multi-informative metabolite networks and HPLC-based
bioactivity profiling using a 3R infection model"

Olivier Kirchhoffer% Jahn Nitschke?, Louis-Félix Nothias?, Nabil Hanna3, Laurence Marcourt'?, Pierre-Marie
Allard* Antonio Grondin®, Emerson Ferreira Queiroz*?, Thierry Soldati®, Jean-Luc Wolfender?

Institute of Pharmaceutical Sciences of Western Switzerland, University of Geneva, CMU, , 1206, Geneva, Switzerland;

2School of Pharmaceutical Sciences, University of Geneva, CMU, 1206, Geneva, Switzerland; 3Department of
Biochemistry, Faculty of Sciences, University of Geneva, Quai Ernest-Ansermet 30, 1205 Geneva, Switzerland;

“Department of Biology, University of Fribourg, Rue A.-Gockel 3, 1700 Fribourg, Switzerland, °5 Pierre Fabre Research
Institute, Green Mission Department, Herbal Products Laboratory, 31035 Toulouse, France

Mycobacterium tuberculosis (Mtb), along with the looming threat of Multidrug-Resistant Tuberculosis
(MDR-TB), provide a strong incentive nowadays to extend beyond the scope of known TB antibiotics. To find
new anti-infective compounds, we used an innovative 3R infection model system consisting of
Mycobacterium marinum as a surrogate for Mtb and the amoeba Dictyostelium discoideum as a surrogate
for macrophages. This host-pathogen system offers a double readout that allows us to evaluate a
compound with regards to its activity on the host and the pathogen. In addition to that, a large
chemodiverse set of 1600 plant part extracts was established and analysed through untargeted High
Resolution tandem Mass Spectrometry (HRMS/MS) experiments. After different steps of assay optimisation
(notably throughput improvements), the whole extract library was screened for anti-infective activities.
Combining the results with metabolomics analysis yielded a prioritised subset of extracts to work on. In
order to rapidly identify bioactive compounds, chosen extracts were taken through a process of High-
resolution HPLC-based bioactivity profiling. Metabolite annotations of the fractions generated allowed for
the targeted isolation of compounds of interest, while discarding already reported or pan-assay interference
compounds (PAINS) at an early stage. Using this approach, a total of 53 compounds could be isolated from
13 different plants, 22 of which displayed previously unreported anti-infective activity. The workflow was
partially automated and generic conditions were established, to enable rational characterisation of active
principles in a given plant set, usually within a few weeks.

Figure 1 — General workflow used for the isolation and characterization of new anti-infective compounds.
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SL-A06

Short Lecture "Molecular Networking-guided identification of new
secondary metabolites of a mushroom-associated fungus Thyronectria sp."

Mostafa Alilou?, Javad Mottaghipisheh?, Ursula Peintner®, Ursula Fiirnkranz?, Fabio Gsaller?, Hubertus Haas?

1Unit of Pharmacognosy, Institute of Pharmacy, Center for Molecular Biosciences (CMBI), Universitdt Innsbruck, nnsbruck,
Austria, ?Institute of Molecular Biology, Medical University of Innsbruck, Innsbruck, Austria, 3Institute of Microbiology,

Universitdt Innsbruck, Innsbruck, Austria, *Pilzambulatorium, Schlésselgasse 19, Vienna, Austria

Fungal natural products are characterised by a wide spectrum of biological activities that ensure the fungus
adaptation to surrounding environment and they mediate the interactions with other organisms.
Additionally, they are promising sources of pharmacologically active molecules. In a screening campaign
aimed for discovery of antimicrobial natural products against three human pathogens Trichomonas
vaginalis, Candida albicans, and Cryptococcus neoformans, we have identified a fungal hit-Thyronectria sp.
isolated from fruiting body of Hydnellum peckii. Our previous study resulted in identification of a
chlorinated resorcylic acid lactone derivative, radicicol, as the major compound in the extract. In this study
however, we aimed to identify potentially new resorcylic acid derivatives, and inspect the extract for
producing potentially new classes of compounds using Feature-Based Molecular Networking of the GNPS
platform and platforms embedded in, as well as SIRIUS for in silico annotations. By inspecting the network
clusters and annotations results obtained from other platforms, we were able to perform targeted isolation
and identification of at least three new chlorinated resorcylic acid lactone derivates; a novel depsipeptide
(5) and annotation of an additional three derivatives (6-8); as well as isolation and annotation of two
dimeric cleistanthane-type diterpenoid analogues (9-10). The structure of compounds isolated elucidated
using 1 & 2D-NMR spectroscopy and their absolute configuration established utilising DP4+ probability and
circular dichroism calculations. Ultimately, the biological activity of isolates was evaluated against three
aforementioned human pathogens. Our results shed new light on the metabolite profile of genus
Thyronectria, as a promising source of bioactive natural products.
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Short Lecture "A high-throughput and cost-effective metabolomic based
platform to overcome natural products screening limitations for
antimicrobial drug discovery"

Alexandre Bory*?, Alexandre Luscher?, Sylvain Schnee?, Thilo Kéhler?, Katia Gindro?, Jean-Luc Wolfender'?

1School of Pharmaceutical Sciences, University of Geneva, CMU, Geneva, Switzerland; ?Institute of Pharmaceutical
Sciences of Western Switzerland, University of Geneva, CMU, Geneva, Switzerland; *Department of Microbiology and

Molecular Medicine, University of Geneva, Geneva, Switzerland; *Mycology Group, Research Department Plant Protection,
Agroscope, Nyon, Switzerland

Antimicrobial resistance (AMR) is a major global health crisis and one way to tackle this issue is the
imperative discovery of new antimicrobial compounds. In this context, microbial natural products have
proven to possess very potent activities. However, the cultivation of microorganisms is a slow process and
the frequent isolation of known antimicrobial compounds is a limitation when screening natural extracts. To
circumvent this, we recently developed a drug discovery platform and applied it to a large collection of
fungi. Culture, extraction, bioassays and metabolomics were performed in the standardised 96-well plate
format thus allowing a high-throughput and compatibility across the platforms. All fungal extracts were
enriched by solid phase extraction (SPE) and systematically submitted to antimicrobial bioassays and
metabolomic profiling. All the generated data were incorporated into a massive and multi-informative
molecular network that is the core of our natural products prioritisation strategy to rapidly highlight
potentially bioactive scaffolds within the chemical diversity of crude extracts collections. This study
demonstrates the efficiency of our method to: 1) rapidly dereplicate known antimicrobial compounds
(Verticilium lateritium to Chaetocin); 2) identify a hit and screen dozens of congeners to find a better
producer and evaluate the best culture conditions prior to scale-up (Penicillium expansum), and 3) select an
interesting hit for scale-up and compound isolation (Phialophora gregata). Our approach not only minimises
the risk of rediscovering known compounds but also provides a streamlined and cost-effective way to
accelerate the discovery of new antimicrobial agents and contribute to the fight against AMR.
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Figure 1: General workflow description.

48



SL-A08

Short Lecture "Phytochemical profiling of a cannabigerol-rich Cannabis
sativa strain expands chemical and biological space of underexplored
phytocannabinoids"

Ernesto Gargiulo?, Rosa M. Vitale?, Orazio Taglialatela Scafati, Luciano De Petrocellis?, Giuseppina Chianese!

IDepartment of Pharmacy, School of Medicine and Surgery, University of Naples Federico I, 80131 Napoli, italy, Naples,
Italy; Institute of Biomolecular Chemistry (ICB)-National Research Council (CNR), 80078 Pozzuoli, NA, Italy, Naples, Italy

Phytocannabinoids represent the hallmark of the secondary metabolism of Cannabis sativa [1]. Major
phytocannabinoids, like tetrahydrocannabinolic acid (THCA) and cannabidiolic acid (CBDA), biogenetically
derived from cannabigerolic acid (CBGA) and their content is closely related to genetic variations, resulting
in five distinguishable Cannabis chemotypes [2]. In the frame of contribution to the field of phytochemical
studies on less known Cannabis chemotypes [3,4], here we present the first phytochemical characterisation
of a C. sativa chemotype IV, a Bo/Bo homozygotic breed, resulting in the presence of CBGA, as the major
phytocannabinoid, and CBD (< 0.05%). A multi-step workflow developed in our studies for expeditious
untargeted dereplication, extraction, fractionation and spectroscopic analysis of isolated metabolites can
empower the exploration of minor phytocannabinoids, relevant for the identification of novel biological
endpoints. Our analysis led to the identification of thirteen phytocannabinoids in pure form: in addition to
CBGA, CBG, CBDA, CBD, nine new phytocannabinoids were obtained and structurally characterised. They
resulted to be congeners of CBGA, showing different degrees of hydroxylation, double bond migration and
isomerisation, or its derivatives when cyclisation occurred. Moreover, two C-1’ epimers, cannabifuranol A
and B, have been isolated. They constitute an unprecedented chemotype of phytocannabinoids. All the
isolated compounds have been evaluated for their profile of modulation on TRPV1, TRPA1, and TRPMS8
expressed in HEK-293 (human embryonic kidney) cells, providing interesting clues on the bioactivity of this
class of compounds, structure-activity relationships related to variations of the isoprenyl chain of CBGA and
the enantioselectivity of the interaction on the tested endpoints.

References

[1] Hanud LO, Meyer SM, Mufioz E, Taglialatela- Scafati O, Appendino G. Phytocannabinoids: A
unified critical inventory. Nat. Prod. Rep. 2016; 33: 1357-1392.

[2] de Meijer EPM, Hammond KM. The inheritance of chemical phenotype in Cannabis sativa L. (l1):
Cannabigerol predominant plants. Euphytica 2005; 145: 189-198.

[3] Chianese G, Sirignano C, Benetti E, Marzaroli V, Collado JA, De La Vega L, Appendino G, Mufioz
E, Taglialatela-Scafati O. A Nrf-2 Stimulatory Hydroxylated Cannabidiol Derivative from Hemp
(Cannabis sativa). ] Nat Prod 2022; 85: 1089-1097.

[4] Salamone S, Waltl L, Pompignan A, Grassi G, Chianese G, Koeberle A, Pollastro F. That Favorably
Reprogram Lipid Mediator Biosynthesis in Macrophages. Plants 2022; 11: 2130.
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SL-BO1

Short Lecture "Evidence-based ethnopharmacology — an important step in
the globalisation of African traditional medicines"

Prof Alvaro Viljoen!
ITshwane University of Technology, Pretoria, South Africa

Southern Africa harbours an impressive floral diversity and ranks as one of the most biodiverse countries in
the world. Interweaved within this botanical tapestry is a cultural heritage characterised by rich indigenous
knowledge systems (IKS) which have moulded one of the oldest healing modalities, African Traditional
Medicines (ATM). This unique blend of medicinal plant use and IKS has created a unique research
opportunity in ethnopharmacology. Over the past 20 years, our group has endeavoured to provide a
scientific rationale for medicinal plant use through an evidence-based research approach of traditional
medicines. Several examples will be presented to demonstrate the challenging yet rewarding workflow to
explore the chemistry and biological properties of the ethnomedicinal flora of South Africa. Using various in
vitro and in vivo approaches, complemented by analytical methods and multivariate data analysis,
we aim to contribute to the fundamental research base required to convert these botanical assets
into tangible consumer products. The various challenges facing the globalisation of ATMs will be
highlighted.
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Short Lecture "Combining traditional and conventional medicines: A
prevalence and interactive antimicrobial profiling study in South Africa"

Zelna Booth?, Sabiha Essack?, Sandy van Vuuren?!
1University of The Witwatersrand, Johannesburg, South Africa; *University of KwaZulu-Natal, Durban, South Africa

In South Africa, the inequitable healthcare access intensified by high unemployment rates, drives reliance
on traditional medicine. With evidence of interactions between traditional and conventional medicine,
accurate statistics quantifying potential combination use are necessary, to identify possible therapeutically
beneficial or harmful combinations. The aim of this study was to investigate combination use of traditional
and conventional medicines, among patients in public hospitals. The study further aimed to undertake the
in vitro antimicrobial analysis of selected combinations for interactive antimicrobial profiling between
conventional antibiotics and traditionally used medicinal plants. Firstly, a descriptive, self-administered
survey was provided to consenting patients, in the pharmacy waiting areas, of two public hospitals
(Charlotte Maxeke Academic Hospital (CMJAH) in Johannesburg, and the King Edward VIII Hospital (KEH), in
KwaZulu-Natal). Additionally, common traditional medicinal plants used to treat infections, purchased from
traditional medicine markets in close proximity to the hospitals, were tested by minimum inhibitory
concentration assays in combination with conventional antibiotics, and the fractional inhibitory
concentration was calculated. The survey revealed that 24% of CMJAH (n = 263) and 32% KEH (n =
307) participants, concurrently used traditional and conventional medicine. A number of potentially
clinically relevant synergistic and antagonistic interactions were found during the in vitro testing. These
interactions may possibly have major implications on patient treatment outcomes. This study emphasises
the need for investigating the concurrent use of conventional and traditional medicine in relevant
populations.
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Short Lecture "Anthelmintic activities of the West African medicinal plants
Combretum mucronatum and Phyllanthus urinaria against free-living and
parasitic nematodes"

Verena Spiegler?, Jonathan Jato?, Francois Ngnodandi Belga?, Luise Greiffer?, Marie-Kristin Raulf*, Patrick
Waindok?, Emmanuel Orman?, Fabian Herrmann?, Christian Agyare?, Dieudonné Ndjonka3, Eva Liebau®,
Christina Strube®, Emelia Oppong Bekoe®, Andreas Hensel*

1University of Miinster, Institute of Pharmaceutical Biology and Phytochemistry, Miinster, Germany; °’Kwame Nkrumah
University of Science and Technology, Faculty of Pharmacy and Pharmaceutical Sciences, Kumasi, Ghana; 3University of

Ngaoundere, Faculty of Sciences, Department of Biological Sciences, Cameroon; *University of Veterinary Medicine
Hannover, Institute of Parasitology, Centre for Infection Medicine, Hannover, Germany; >University of Miinster, Institute of
Integrative Cell Biology and Physiology, Miinster, Germany; °University of Ghana, School of Pharmacy, College of Health
Science Legon, Ghana

Tanniferous plants have been proposed as a sustainable control of helminth infections to overcome the
problem of resistances to standard anthelmintics in livestock. Combretum mucronatum Schumach. & Thonn.
(CM) and Phyllanthus urinaria L. (PU) which are used to treat soil-transmitted helminthiases in West Africa
were therefore explored for their anthelmintic properties. The procyanidin-rich hydroethanolic leaf extract
from CM inhibited larval migration in vitro against Ascaris suum, Ancylostoma caninum, Trichuris suis,
Toxocara canis, Ostertagia ostertagi, Cooperia oncophora, Trichostrongylus colubriformis, T. axei and
Haemonchus contortus (ICsp 2.1-310.0 ug/mL). The activity was further evaluated in vivo in goats infected
with Haemonchus contortus. In the free-living nematode Caenorhabditis elegans, lethal effects (LCsp 1809
pug/mL) and moulting inhibition in all larval stages were observed. Functional studies indicated the cuticle to
be the main binding site for procyanidins, causing an increased rigidity. Further, expression of unique
proline-rich proteins for tannin defense was upregulated. Similar to CM, an acetone-water extract from PU
aerial parts inhibited larval migration in A. suum, A. caninum, T. suis and T. canis with large variation in the
nematodes’ susceptibility (ICso 24.3—1510 pg/mL). The major ellagitannins from PU were isolated and
characterised by HR-MS and NMR. Geraniin was generally most active (ICso 0.6—-804 uM), however, the
activity of the respective isolated ellagitannins varied with different parasite species. In summary, the data
supports the use of CM and PU as traditional remedies against helminthiases, reveal insights into their
mode of action and underline strong species-specific differences in tannin susceptibility.
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Short Lecture "Ontology based ethnobotany data management to support
natural product-based drug discovery"

Vijay Ingalalli*, Jui-Hung Yuan?, Lila Khederlarian?, Sona Chandra’, Andreas Bender?!

1pangeAl, Pangea Botanica GmbH, Hardenbergstrafe 32, 10623, Germany; 2Pangea Botanica Ltd, 210 Euston Road,
London, United Kingdom

For millennia and across cultures, plants have been utilised to treat human diseases. Despite recent efforts
to organise this knowledge into databases and ontologies, attempts have so far been either limited to
specific types of traditional medicines, or unable to practically support drug discovery tasks. In this work, we
describe our work of creating ontologies and controlled vocabularies to describe ethnobotanical data, with
the aim to achieve interoperability with chemical, biological, and medical datasets in order to be able to
identify entry points for drug discovery. Ethnobotanical data comprises subdomains including species,
preparation and usage methods, geo-location of usage, diseases and symptoms, etc. In order to organise
ethnobotany data into structured ontologies and to establish links with drug discovery datasets we
extracted structured and unstructured data from various sources and organised them into graph-structured
knowledge bases using a Linked Data Model. Subsequently, we either leveraged established domain-specific
ontologies such as DOID, SYMP, MeSH, Mondo, NCBITaxon, PO, etc., or developed new ontologies where
needed. After establishing ontologies for all subdomains, we performed ontology alignment. Our ontologies
are based on OWL and are built using Protégé which can be queried using SPARQL. By using the ontological
framework described here, we not only gain analytical insights into existing knowledge about traditional
medicines but are also able to draw novel inferences that are able to accelerate natural product-based drug
discovery based on historical use information of medicinal plants.

Conflict of interest statement: The authors are employees of Pangea Botanica GmbH and Pangea Botanica
Ltd.
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Short Lecture "Use of herbal medicinal products in the geriatric
population - data from the PhytoVIS study"

Tamara Gramlinger?, Olaf Kelber?, Karin Kraft?

1phytomedicines Supp/y and Development Center, Bayer Consumer Health, Steigerwald Arzneimittelwerk GmbH,
Darmstadt, Germany, “Rostock University Medical Center, Rostock, Germany

Herbal medicinal products are used especially also in the elderly. However, scientific data on their use are
still rare. The PhytoVIS study generated data from over 20,000 patients who had taken HMPs, including
patients over 65 years. Parameters were analysed in two patient groups (66-75 years (group 1, n = 1,865)
and over 75 years (group 2, n = 1,200)). The incidence of chronic complaints was much higher in both
geriatric groups than in the total study population (n = 17,805), e.g. memory impairment and arthralgia.
Long-term use of the HMP was reported by 48% of the patients (group 1) and 56% (group 2), but only by
28% of the total population. The proportion of comorbidities was also significantly higher, i.e. 76.0% resp.
82.8% vs. 39.8%, as was the proportion of patients with co-medication. Most patients of both geriatric
groups rated effectiveness as moderate to very good (CGI-E). The proportion of patients not noticing any
impairment by side effects was slightly higher in group 1 (91.9%) and in group 2 (93.8%) as compared to the
total  population  (91.2%). PhytoVIS  data confirm the age-dependent increase of
multimorbidity and polymedication. HMPs were well tolerated and had no or mild side effects,
as e.g. mild Gl complaints. For an ageing population, HMPs are therefore an important and safe
therapy option with a good efficacy-tolerability profile, also for the treatment of chronic diseases.

Acknowledgments: Thanks to Kooperation Phytopharmaka GbR, Bonn and to Esther Raskopf, Kija Shah
Hosseini and Ralph Mosges, Cologne, Germany
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Short Lecture "Clinical cure rates of endometritis in dairy cows after
intrauterine application of an antibiotic or a herbal veterinary medicinal
product”

Valérie Menoud¥?3, Mirjam Holinger?, Sandra Graf-Schiller®, Philipp Mayer?, Luc Gerber?, Michael
Walkenhorst!, Gaby Hirsbrunner®

1Research Institute of Organic Agriculture (FiBL), Frick, Switzerland; *Clinique du Vieux-Chéteau/JuraVet, Delémont,
Switzerland; 3Vetsuisse Faculty, University of Bern, Bern, Switzerland, *SaluVet GmbH, Bad Waldsee, Germany

Reproductive disorders represent one of the most challenging problems for dairy cattle farmers. We
compared the clinical cure rates of endometritis after the intrauterine application of cephapirin
(Metricure®; cefapirin benzathin 500 mg per dosis; CEPH) or a herbal product (25ml of EucaComp®
PlantaVet containing alcoholic extracts of Calendula officinalis, Mellissa officinalis, Origanum majorana and
the essential oil of Eucalyptus globulus (EUC)). Totally, 169 cows between 21 and 35 days after calving were
included and randomly assigned to one of the both treatment groups. Endometritis diagnosis was based on
a scoring system for vaginal discharge. For final analysis, 136 cows (61 EUC and 75 CEPH) were
maintained. In total, 64% (EUC: 61%, CEPH: 67%) of the endometritis cases were considered as clinically
cured 1442 days after the first treatment without statistical difference (p = 0.956). Uncured cows 1412
days after the first treatment were treated again as for the first time and controlled 14+2 days
thereafter. This results in an overall clinical cure rate one month after initial endometritis diagnosis of
85% (EUC: 82%, CEPH: 88%; p = 0.923). In conclusion, there was no statistical difference between
the clinical cure of dairy cows’ endometritis after the intrauterine application of a herbal veterinary
medicinal product or the antibiotic cephapirin. These results could contribute to reduce the
antimicrobial use in the daily veterinary routine treatment of endometritis.

Declaration of conflict of interest: SaluVet GmbH (Bad Waldsee) financed the study.
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Short Lecture "Silymarin — do we really know it all? Influence of silymarin
on the motility of the gastrointestinal tract of broiler chickens"

Urszula Latek?, Magdalena Chtopecka®, Wojciech Karlik!, Marta Mendel*
Warsaw University of Life Sciences, Institute of Veterinary Medicine, Warsaw, Poland

Silymarin, a complex of flavonolignans from milk thistle (Silybum marianum) is a very well-known compound
with many beneficial properties. It is valued primarily for its hepatoprotective mode of action. It is widely
used in humans in the treatment of liver diseases and in cases of dyspepsia and bile duct disorders. It is also
becoming more and more popular in animal production as a feed additive, which positively affects both
production indicators and shows, in addition to hepatoprotection, strong anti-inflammatory and antioxidant
properties. There are countless studies on silymarin carried out in vitro and in vivo: mainly in laboratory
rodents or human volunteers. However, these models do not seem to be suitable for evaluating the effect
of silymarin on broiler chickens. Due to the growing popularity of silymarin as a feed additive for poultry,
there is also a growing need for more in-depth research on its effects on the digestive tract of chickens. This
study aimed to verify the effect of standardised Silybum marianum extract, containing 70% silymarin, on the
motility of isolated segments of various parts of the chickens' gastrointestinal tract. The experiments were
conducted in ex vivo conditions, on tissue samples from routinely slaughtered birds. The effect of
standardised Silybum marianum extract on spontaneous and ACh-induced activity was evaluated under
isometric conditions. The experiments revealed a potent myocontractile activity towards spontaneous and
chemically-evoked contractility. The results indicate that the use of silymarin can significantly change
intestinal passage and consequently the absorption process.

The authors declare no conflicts of interest.
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Short Lecture "Polyphenol composition and antioxidant capacity of
multispecies pastures grown in Ireland — medicinal implications for
sustainable ruminant nutrition"

Samuel Rapisarda®?, Nissreen Abu-Ghannam®?

1Environmental Sustainability & Health Institute (ESHI), Technological University Dublin, Grangegorman, DO7 H6K8
Dublin, Ireland; 2School of Food Science and Environmental Health, College of Sciences and Health, Technological

University Dublin, Grangegorman, DO7 ADY7 Dublin, Ireland

Recent intensification of ruminant production systems has led to a rise in both nitrogen pollution and
occurrence of animal diseases. Integration of multispecies pastures, comprising grasses, forage legumes and
herbs, may offer a promising strategy to reduce nitrogen fertilizer usage, while also introducing a variety of
phytochemicals with potential benefits for animal health. In particular, polyphenols have been linked to
antioxidant, antimicrobial and anthelmintic properties. This study compares the phenolic composition of
multispecies (comprising perennial ryegrass, timothy, white clover, red clover, chicory and plantain) to two
other conventional grazing systems (monoculture ryegrass and binary-culture ryegrass and white clover)
during the Irish summer grazing season (July-September). Polyphenolic concentrations and antioxidant
capacity were assessed using colorimetric assays (TPC, FRAP and DPPH) and Liquid Chromatography-Mass
Spectrometry/Mass Spectrometry. Total Phenolic Content (TPC) was found to be higher in multispecies
(65.55 GAE mg/g) (p < 0.01), with concentrations having one-and-a-half-fold increase from July to
September (p < 0.01). Multispecies had the highest mean levels of formononetin (7.76 mg/g) and biochanin
A (2.80 mg/g) (p < 0.05). In contrast, chlorogenic acid was the predominant polyphenol in monoculture and
binary systems, with 19.02 and 10.69 mg/g, respectively (p < 0.05), whereas multispecies contained 4.65
mg/g. Nonetheless, multispecies had the highest antioxidant capacity mean values (246.54 uM TroloxE/g
and 34.17% DPPH inhibitory activity) among the three systems (p < 0.05). Combining different plant species
in multispecies pastures can positively impact the environment, in addition to providing a synergistic effect
on the medicinal properties of the feeding system.
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Distribution and  pharmaceutical potential of polyketide
photoantimicrobials from Cortinariaceae

Bianka Siewert!, Johannes Fiala!, Ursula Peintner?, Fabian Hammerle!, Andrea Pannwitz?, Julian
Bdsking?, Michaela Lackner?, Pamela Vrabl?, Sylvestre Bonnet*

LUniversity of Innsbruck, Innsbruck, Austria; 2University of Ulm, Ulm, Germany; 3Medical University of Innsbruck,
Innsbruck, Austria; “Leiden University, Leiden, The Netherlands

Fungi are an underestimated source of natural photosensitisers. In particular, polyketide pigment-
producing fungi appear to use these metabolites as part of a sophisticated photoactivated chemical
defence system [1]. Since fungi share their ecological niche with many microorganisms, we
hypothesised that fungal photosensitisers are also active photoantimicrobials. Feature-based
molecular network studies combined with a photoactivity assay highlighted species from the genus
Cortinarius as highly potent. The next step was to screen the coloured fruiting bodies using a
modified EUCAST protocol [2] against Candida albicans, Escherichia coli, and Staphylococcus aureus.
A significant photoantimicrobial effect was detected for many extracts (c < 25 pg/mL). Isolation of
the responsible pigments based on photoactivity led to the identification of two new potent
photoantimicrobials, i.e. emodin and dermocybin. The latter was active against S. aureus and C.
albicans under green light irradiation (PhotoMics3o = 39.5 uM and 2.3 uM, respectively) while being
non-toxic to human cells. In summary, we will demonstrate the remarkable potential of fungal
pigments against gram-positive and gram-negative bacteria and yeasts that cause unpleasant skin
infections.

The authors declare no conflict of interest.

[1]. Siewert B. Does the chemistry of fungal pigments demand the existence of photoactivated
defense strategies in basidiomycetes? Photochemical & Photobiological Sciences 2021; 20: 475-488
[2]. Fiala J, Schoébel H, Vrabl P, Dietrich D, Hammerle F, Artmann DJ, Starz R, Peintner U, Siewert B. A
New High-Throughput-Screening-Assay for Photoantimicrobials Based on EUCAST Revealed
Unknown Photoantimicrobials in Cortinariaceae. Frontiers in Microbiology 2021; 12:
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SL-CO1

Short Lecture "Chemical characterisation of glucosyl-
hydroxydihydrochalkonesulfites occurring in red grape pomace extract and
red wine"

Olaf Kunert?, Lisa Laenger?, Alena Klenner?, Eva-Maria Pferschy-Wenzig?
IUniversity of Graz, Institute Of Pharmaceutical Sciences, Pharmacognosy, BeethovenstrafSe 8o, 8010 Graz, Austria;

2University of Graz, Institute of Pharmaceutical Sciences, Pharmaceutical Chemistry, Beethovenstrafie 8, 8010 Graz,
Austria

Grape pomace is a highly abundant side-product of winemaking. Due to their high content of different
classes of bioactive polyphenols, grape pomace extracts are widely used for pharmaceutical, functional food
and cosmetic purposes [1]. In an anthocyanin-enriched grape pomace extract, hitherto unknown sulfur-
containing compounds were detected by LC-HRMS analysis. Fractionation of the extract by various
chromatographic methods allowed the preparative isolation of four compounds. 1D- and 2D-NMR
spectroscopy  and HRMS  allowed their  structural elucidation as new  glucosyl-
hydroxydihydrochalkonesulfites (Figure 1), differing in substitution pattern at position 6 of the sugar moiety.
The fact that the isolated compounds were easily degraded to respective anthocyanins in the presence of
acid indicates that they are structurally closely linked to this compound class. The compounds were most
likely formed during grape pomace extraction which had been performed under sulfite addition. However, it
remains to be clarified, from which progenitors and by which mechanism they are formed. Interestingly,
some of the newly isolated compounds could also be detected when various commercially available red
wines were analysed by LC-HRMS analysis, indicating that they are also formed during red wine production
and are constituents of commercially available red wine.

Acknowledgement: NAWI Graz is thanked for supporting Central Lab Environmental, Plant & Microbial
Metabolomics. We thank Breko GmbH & Grap’SUD Group for providing the grape pomace extract.

[1]. Anda M, Popitiu M, Fierascu | et al. Grapevine Wastes: A rich source of antioxidants and other
biologically active active compounds. Antioxidants 2022; 11: 393.
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Figure 1: structures of compounds isolated from red grape pomace extract
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Short Lecture "Investigating the Insect Repellency of an Irish Bog Plant, Bog
Myrtle (Myrica gale L.)”

Sophie Whyms?, Shipra Nagar', Maria Pigott?, Kin Aik Kok®, Hailey Luker?, April Lopez?, Tao Zhang?, Immo Hansen?,
Helen Sheridan?!

INatPro Centre, School of Pharmacy and Pharmaceutical Sciences, Trinity College Dublin, Dublin 2, Ireland, ?Department of
Biology, New Mexico State University, 1200 S. Horseshoe Dr., Las Cruces, NM 88003, USA, 3School of Food Science and
Environmental Health, Technological University Dublin, Dublin 1, Ireland

Bog myrtle (BM) (Myrica gale L.), is a shrub with a wide occurrence across the northern hemisphere, particularly in
Irish boglands. Bogs provide critical functions for hydrology, biodiversity and climate. Currently in Ireland there is a
drive towards developing a bioeconomy, with the discovery of sustainable natural products from Irish biodiversity
being of priority. In the quest for innovation with the natural product environment, the first step is often rooted in
ethnobotanical and ethnopharmacological uses of species. Irish and international folklore reports use of BM for the
determent of various insects such as midges [1,2,3].

This study aimed to enrich the knowledge surrounding BM and its potential as a natural insect repellent. After
reporting systematic chemical profiling and anti-cholinesterase activity of essential oil samples (EOs), extracted
from BM from a range of locations, plant parts and seasons [4,5], work was advanced to testing for repellency. EOs
with varied chemical profiles, their fractionated components, and a variety of combinations, were screened for
repellency using arm-in-cage and Y-tube assays against Aedes aegypti mosquitoes. Results for BM-EO repellency
showed great variance across all samples, dependent on chemical composition, with complete protection time
(CPT) for contact repellency ranging from 7.22 — 36.02 minutes and 0 - > 240 minutes for long-distance repellency.
Furthermore, CPT for BM was altered when EOs were combined with other oils and individual compounds. The
best performing combination was BM and commercial clove oil (1:1) ratio. This study corroborates the traditional
use of BM in deterring insects. Further studies are underway.

[1] Hart, H.C. (1898) The Flora of the County Donegal. Sealy, Bryers and Walker, Dublin.

[2] Williams, N (1993) Diolaim luibheanna. Sairséal-O Marcaigh, Baile Atha Cliath.

[3] Allen, E.D. and Hatfield, G., (2004) Medicinal Plants in Folk Tradition. Timber Press.

[4] Pigott, M., Nagar, S., Woulfe, I., Scalabrino, G., & Sheridan, H. (2022). Unlocking Nature’s Pharmacy:
Composition and bioactivity of essential oil of bog-myrtle (Myrica gale) grown on Irish boglands. Planta Medica,
88(15), 1521-1521.

[5] Nagar, S., Pigott, M., Whyms, S., Berlemont, A., & Sheridan, H. (2023). Effect of Extraction Methods on Essential
Oil Composition: A Case Study of Irish Bog Myrtle-Myrica gale L. Separations, 10(2), 128.
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SL-CO3

Short Lecture "Metabolodynamic analysis of metal ions as elicitors of
steroidal saponins biosynthesis in Agave salmiana in vitro cultures"

Enrique Rodriguez-de La Garza®, César Armando Puente-Garza?, Silverio Garcia-Lara?
1Tecnoldgico de Monterrey (ITESM), Monterrey, Mexico

Agave salmiana is a mexican domestic Agave originally used for alcoholic beverage production, but recently
studied as a potential source of steroidal saponins, a key raw material for steroidal drug synthesis.
Multiple studies have demonstrated the viability of metal ions as elicitors of saponins biosynthesis
in Agave, but approaches oriented to understand the dynamic behaviour of such adaptive response
have not yet been explored. To bridge this gap, the saponin profile and phenological characteristics of in
vitro cultures of A. salmiana under elicitation treatments with 15, 60, and 150 mM macronutrient (Ca®,
Mg?*) and 25, 100 and 250 pM micronutrient (Co%, Cu?* and Cd%*) metal ions were tracked during
five months. Saponins were identified and measured using HPLC-ELSD and UPLC-MS, while
chlorophyll A/B ratio, biomass, and leaf and root number and length were measured for health
monitoring. Biomass accumulation was hindered by increasing concentrations of macronutrient ions,
while micronutrients impacted root structure and chlorophyll content. Saponin analysis revealed
that concentrations of chlorogenin glycoside 2 (CG2) and hecogenin glycoside 2 (HG2) remained
constant across treatments, while amounts of CG1, HG1, tigogenin G1 (TG1l) and two unidentified
saponins varied with ion identity and concentration in non-linear dose response effects.
Moreover, saponin content and diversity increased over time and then decreased following full
plant adaption to metal stress. This study demonstrates that the modulatory effect of metal ions on
saponin profiles of A. salmiana in vitro cultures depends conjointly on ion identity, concentration, and
treatment duration.

The authors declare no conflict of interest.
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SL-CO4

Short Lecture "Repellent efficacy of 20 plant essential oils on mosquitoes
and ticks”

Immo Hansen?, Hailey Luker?
INew Mexico State University, Las Cruces, United States

Cases of mosquito- and tick-borne diseases are rising worldwide. Repellent products can protect individual
users from being infected by such diseases. In a previous study, we identified five essential oils that display
long-distance mosquito repellency using a Y-tube olfactometer assay. In the current study, the contact
repellent efficacy of 20 active ingredients from the Environmental Protection Agency’s (EPA) Minimum Risk
Pesticides list were tested using Aedes aegypti and Ixodes scapularis. We utilised an arm-in-cage assay to
measure complete protection time from mosquito bites for these active ingredients. To measure tick
repellency, we used an EPA-recommended procedure to measure the complete protection time from tick
crossings. We found that of the 20 ingredients tested, 10% v/v lotion emulsions with clove oil or cinnamon
oil provided the longest protection from both mosquito bites and tick crossings. We conclude that in a 10%
v/v emulsion, specific active ingredients from the EPA Minimum Risk Pesticides list can provide complete
protection from mosquito bites and tick crossings for longer than one hour.
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SL-CO5

Short Lecture "ldentification of a new natural product from the essential
oil of Pleurospermum austriacum (L.) Hoffm. (Apiaceae)"

Fabio Boylan®?, Niko S. Radulovi¢3, Marko Z. Mladenovi¢3, Milan S. Deki¢*

1School of Pharmacy and Pharmaceutical Sciences, Panoz Institute and Trinity Biomedical Sciences Institute, Trinity
College Dublin, Dublin, Ireland; “The NatPro Centre, School of Pharmacy and Pharmaceutical Sciences, Trinity College

Dublin, Dublin, Ireland, 3Department of Chemistry, Faculty of Sciences and Mathematics, University of Ni$, Nis, Serbia;

“Department of Sciences and Mathematics, State University of Novi Pazar, Novi Pazar, Serbia

The submitting author -on behalf of all authors- has not granted permission to the Society for Medicinal Plant
and Natural Product Research (GA) to include this abstract in printed and electronic media published.
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SL-CO6

Short Lecture "Synthetic homoisoflavonoids for the treatment of
choroidal neovascularisation”

Elisha Griffin®, Dulcie Mulholland?, Sianne Schwikkard?, Timothy Corson?

IUniversity of Surrey, Guildford, United Kingdom, ?Kingston University, Kingston-upon-Thames, United Kingdom; 3Indiana
University School of Medicine, Indianapolis, USA

The process of choroidal neovascularisation is associated with debilitating ocular diseases such as age-
related macular degeneration, retinopathy of prematurity and proliferative diabetic retinopathy, the former
of which is the most prevalent cause of blindness in the ageing population. The existing treatments for
these diseases consist of monoclonal antibodies and decoy receptors that bind to vascular endothelial
growth factor to prevent excessive angiogenesis of the ocular vasculature. These high molecular weight
biologics must be introduced to the patient via intravitreal injection, a painful process which is associated
with a range of undesirable side effects and resistance issues. Homoisoflavonoids are a class of
naturally occurring compounds that have been isolated from plant families such as Asparagaceae, species
of which have been long used by traditional healers in Eastern and Southern Africa. Both synthetic
and isolated homoisoflavonoid compounds have been shown previously to possess antiproliferative and
antiangiogenic activities against human retinal endothelial cells (HRECs). This presents an exciting
opportunity for the development of an alternative small molecule biologic to treat diseases
associated with choroidal neovascularisation, which may provide a less invasive route of
administration. Though homoisoflavonoid compounds may be found in nature, synthetic derivatives
with a range of non-naturally derived heteroatoms and functional groups may provide exciting
biological activity. We describe our syntheses of derivatised (E)-3-benzylidene-4-chromanones and 3-
benzylchromanes (Figure 1). Initial screening showed promising results, with two synthetic
homoisoflavonoids exhibiting growth inhibitory concentrations of 4.9 uM and 12 puM against the
proliferation of HRECs.

H4CO 0 OH HsCO O O O OCH;
HACO ‘ N g OCH,CHs HsCO \ NO,
OH O OCH; O

Figure 1. Examples of synthetic (E)-3-benzylidene-4-chromanone homoisoflavonoids
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SL-CO7

Short Lecture "Development of analytical methods for the
guantification ofanti-oomycete diterpenoids from larch extracts"

Linda Langat?, Daniel Driscoll, Charlotte Baker?!, Kevin Stephens?, Moses Langat®, Barbara Thuerig*, Hans-
Jakob Schéarer?, Lucius Tamm?* Dulcie Mulholland?

IUniversity of Surrey, Guildford, United Kingdom; ?BioExtraction (Wales) Limited, Tredegar, United Kingdom; 3Royal
Botanic Gardens Kew, Kew, United Kingdom, “Research Institute of Organic Agriculture (FiBL), Frick, Switzerland

The viticulture industry is the fastest growing sector in UK agriculture and is producing award winning
wines. Green Laryxine is an Innovate UK funded project aiming to commercialise the use of Larixyne®, a
product containing two diterpenoids, larixyl acetate (1) and larixol (2) (Figure 1), from European larch bark,
which are active against grapevine downy mildew, Plasmopara viticola, that can cause 100% crop loss if left
untreated. Currently, control of downy mildew in vineyards relies on copper fungicides that have
unfavourable ecotoxicological profiles. Larixyne is effective in controlling downy mildew in both laboratory
conditions and in field trials in southern Europe [1,2]. We are developing HPLC and GCMS-based methods
for quantifying the two active diterpenoids (1,2) and the co-occurring inactive, epimanool (3), to identify the
highest yielding Larch sources.

The authors declare no conflict of interest.

[1]. Mulholland DA, Thuerig B, Langat MK, Tamm L, Nawrot DA, James EE, Qayyum M, Shen D, Ennis K,
Jones A, Hokkanen H, Demidova N, lzotov D, Scharer H. Efficacy of extracts from eight economically
important forestry species against grapevine downy mildew (Plasmopara viticola) and identification of
active constituents. Crop Protection 2017; 102: 104-109.

[2]. Thuerig B, James EE, Scharer H, Langat MK, Mulholland DA, Treutwein J, Kleeberg |, Ludwig M,
Jayarajah P, Giovannini O, Markelloue E, Tamm L. Reducing copper use in the environment: the use of
larixol and larixyl acetate to treat downy mildew caused by Plasmopara viticola in viticulture. Pest
Management Science 2017; 74: 477-488.

(:)Ac

1 2

Fig. 1: Structures of larixyl acetate (1), larixol (2) and epimanool (3) present in Larch extracts
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SL-DO1

Short Lecture "A systems study of the biological effects of cordycepin”

Steven Lawrence?!, Masar Radhi', Abdul Hafeez?, Jialiang Lin*?, Cornelia H De Moor!
IUniversity of Nottingham, Nottingham, United Kingdom; °Cygnus Biosciences Guangzhou Co Itd, Guangzhou, China

Cordycepin is a bioactive compound from the caterpillar fungus Cordyceps militaris, which is widely used as
a food supplement. Cordycepin has shown promising results in numerous pre-clinical models of age-related
disease, including in our own study on pain in osteoarthritis [1, 2]. Despite over 70 years of research, the
mechanism of action of cordycepin is not known. Cordycepin is rapidly converted to cordycepin
triphosphate inside cells and this appears to be its primary active metabolite in most cell types. Cordycepin
triphosphate is a known chain terminator for mRNA polyadenylation, and indeed we find effects on poly(A)
tails in cells [3]. It is however unclear how these relate to the therapeutic effects. We conducted many
individual experiments and 6 high throughput studies on the effect of cordycepin on gene expression and
showed that cordycepin especially affects growth factor dependent and inflammatory response genes. A
meta-analysis confirmed individual experiments that show that the cordycepin is likely to act through
effects on MAPK and/or PI3K signalling, and treatment with a PI3K inhibitor closely mimicked the effects of
cordycepin. Strikingly, we found that knockdown of polyadenylation factors had similar effects on signal
transduction and gene expression. The effects of cordycepin on signal transduction can explain the
biological effects, but the causal link between polyadenylation and signal transduction needs further
investigation.

[1]. Radhi M et al. Molecules. 2021;26(19):5886.

[2]. Ashraf S et al. T Sci Rep. 2019;9(1):4696.
[3]. Kondrashov A et al. RNA. 2012;18:2236-50.

70



SL-D02

Short Lecture "Unlocking the antimicrobial mechanism of action of
Tormentil from Irish Boglands"

Ronan R. McCarthy}, Kavita Gadar?, Ismael Obaidi?, Maria Pigott?, Helen Sheridan?

IDivision of Biosciences, Department of Life Sciences, Centre of Inflammation Research and Translational Medicine,
College of Health and Life Sciences, Brunel University London, London, United Kingdom,?The NatPro Centre, School of

Pharmacy and Pharmaceutical Sciences, Trinity College Dublin, Dublin, Ireland,

The submitting author - on behalf of all authors - has not granted permission to the Society for Medicinal
Plant and Natural Product Research (GA) to include this abstract in printed and electronic media published.
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SL-DO3

Short Lecture "Inhibition of SARS-CoV-2 infection and replication by
Petasites hybridus CO»-extract (Ze 339)"

Constanze A.Jakwerth?, Vincent Grass?, Anna Erb?, Andreas Pichlmair?, Georg Boonen?, Veronika Butterweck?,
Carsten B. Schmidt-Weber?

1Center of Allergy and Environment (ZAUM), Technical Universitdt and Helmholtz Center Munich, Member of the German
Center for Lung Research (DZL), Munich, Germany, *Technical University of Munich, School of Medicine, Institute of
Virology, German Center for Infection Research (DZIF), Munich Partner Site, Munich, Germany, 3Medical Department,
Max Zeller Soehne AG, Romanshorn, Switzerland

The submitting author -on behalf of all authors- has not granted permission to the Society
for Medicinal Plant and Natural Product Research (GA) to include this abstract in printed
and electronic media published.
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SL-DO4

Short Lecture "Nutritional and phytotherapeutical value of the invasive
Carpobrotus edulis: Seasonal and spatial variability"

Catarina G. Pereira®, Nuno Neng??, Professor José Nogueira?, Luisa Custddio?

1CCMAR - Algarve Centre Of Marine Sciences, Faculdade de Ciéncias e Tecnologia, Universidade do Algarve, Faro,
Portugal, Faro, Portugal, °Centro de Quimica Estrutural, Institute of Molecular Sciences, Departamento de Quimica e

Biogquimica, Faculdade de Ciéncias, Universidade de Lisboa, Campo Grande, Lisboa, Portugal, 3Laboratdrio de Ciéncias
Forenses e Psicoldgicas Egas Moniz, Molecular Pathology and Forensic Biochemistry Laboratory, Centro de Investigacio
Interdisciplinar Egas Moniz, Egas Moniz School of Health and Science, Campus Universitdrio, Quinta da Granja, Caparica,
Portugal

Carpobrotus edulis (L.) N.E.Br. (Aizoaceae) is a South African native plant inhabiting coastal areas worldwide,
being considered a problematic invasive species. Mechanical removal to control this invasive plant leaves
the removed plant material available as source of valuable natural phytochemicals with prospective
commercial applications. The present work establishes a comparative analysis of nutritional, chemical, and
bioactivity profiling of C. edulis aerial parts from three different locations of southern Portugal, throughout
four seasons. Proximate and mineral compositions were assessed, along with phenolic composition, and in
vitro antioxidant and anti-inflammatory properties. The halophyte’s nutritional composition varied
significantly between seasons and locations, with potentially more impact on variability from location rather
than season, and representing a good supply of carbohydrates, proteins, and minerals. C. edulis extracts
presented high levels total phenolics, with higher levels in spring and summer, the most abundant
compounds detected being luteolin-7-0-glucoside, salicylic and coumaric acids. Extracts were also effective
antioxidants, particularly stronger in spring for radical scavenging activity, and showed moderate anti-
inflammatory properties. Overall, this invasive plant’s usually discarded material may be appraised as a
proper nutritional source with prospective biotechnological applications mainly in the food and pharma/
nutraceutical industries as an ingredient for value-added, functional, and/or preservative food products.

This research received Portuguese national funds from FCT — Foundation for Science and Technology
(projects UIDB/04326/2020, UIDP/04326/2020, LA/P/0101/2020, and PTDC/BAA-AGR/1391/2020) and
Operational Programmes CRESC Algarve 2020 and COMPETE 2020 (project EMBRC.PT ALG-01-0145-
FEDER-022121). L.C. was supported by FCT Scientific Employment Stimulus (CEECIND/00425/2017).

The authors declare no conflict of interest.
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SL-DO5

Short Lecture "Antitumoral potential of sub-fractions obtained from Ulex
gallii Planch. in human neuroblastoma (SH-SY5Y) and glioblastoma
(U-87MG and U-373MG) cell lines"

Lucia Badal2 Helle Wangensteen?®, Kari Tvete Inngjerdingen?, Jose Gil-Longo?, Elias Quezada®, Dolores Vifial?

1Group of Pharmacology of Chronic Diseases (CD Pharma), Molecular Medicine and Chronic Diseases Research Centre
(CIMUS), Universidade de Santiago de Compostela, Santiago de Compostela, Spain, ?Department of Pharmacology,

Pharmacy and Pharmaceutical Technology, Faculty of Pharmacy, Universidade de Santiago de Compostela, Santiago de
Compostela, Spain, 3Department of Pharmacy, Section for Pharmaceutical Chemistry, University of Oslo , Oslo, Norway,

“Department of Organic Chemistry, Faculty of Pharmacy, Universidade de Santiago de Compostela, Santiago de
Compostela, Spain

Ulex gallii Planch. (UG) is a thorny bush of the Fabaceae family. In popular medicine, plants belonging to the
Ulex genus have been used for decades. Their applications in cancer are versatile, and there are several
studies justifying their uses. However, few phytochemical and pharmacological data have been reported for
UG. Due to this, it was proposed to carry out a study of its antitumor activity in human neuroblastoma (SH-
SY5Y) and glioblastoma (U-87MG and U-373MG) cell lines. UG was extracted with methanol and
subsequently partitioned into hexane (UgH), dichloromethane (UgD) and methanol (UgM) extracts. The
three extracts were fractionated in Sephadex LH-20, obtaining 19 sub-fractions: UgH1,31-36 and 4, UgD1-8
and UgM1-4. UgD3-8 were selected for significantly reducing the viability of all the tumoral cell lines and for
showing low toxicity in the human fibroblast cell line (MRC-5). Annexin-V/7-AAD analysis confirmed that the
treatment of SH-SY5Y and U-87MG with the sub-fractions UgD7 and UgD8 involves an apoptotic process.
Both fractions showed alteration in the cell cycle regulation. SH-SY5Y cells treated with UgD7 led to
increased levels of p53, caspase-3, FAS, caspase-8 and the Y-h2ax. This could be related with the activation
of the extrinsic pathway of apoptosis. UgD8 increased the levels of p53 and caspase-3 but not FAS.
The same was observed for U-87MG. The chemical composition of UgD7 and UgD8 could justify the
effects observed in the studies. The results obtained in U-373MG could imply another process of non-
apoptotic cell death.

The authors declare no conflicts of interest.
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SL-DO6

Short Lecture "A withanolide analogue inhibits multiple myeloma cell
proliferation through multiple signaling pathways"

Julie Vériépe-Salerno?, Ms Angelica Ferro'?, Micaela Freitas Misakyan'?, Leslie Gunatilaka®, Muriel
Cuendet!?

1School of pharmaceutical sciences, University of Geneva, 1211 Geneva, Switzerland; ?Institute of Pharmaceutical
Sciences of Western Switzerland, University of Geneva, 1211 Geneva, Switzerland; 3Southwest Center for Natural

Products Research, School of Natural Resources and the Environment, College of Agriculture and Life Sciences, The
University of Arizona, Tucson, United States

Multiple myeloma is a hematological cancer originating from the bone marrow in which plasma cells
abnormally proliferate and produce a large amount of monoclonal antibodies. It accounts for around 1% of
cancer related deaths worldwide. Treatments using proteasome inhibitors, immunomodulators and
monoclonal antibodies are currently used. However, those treatments have side effects, and drug
resistance often appears. B-cell maturation antigen (BCMA) is a cell surface antigen found in nearly all cases
of multiple myeloma, and needed for the survival of plasma cells. This makes it a key target for multiple
myeloma therapeutics [1]. A withatholide analogue (W1), which displayed an ICso value around 80 nM
against sensitive and bortezomib-resistant multiple myeloma cells, was identified. Moreover, its selectivity
index towards normal cells was much more favourable than bortezomib, a proteasome inhibitor used in the
clinics. Genomic and proteomic approaches were used to determine the genes and proteins involved in the
mechanism of action of W1. Given the genes modulated by the compound and proteins it bound to,
autophagy, a process that cells adopt to survive in unfavourable conditions by degrading and recycling non-
essential proteins, was shown to be one of the involved pathways. Moreover, BCMA protein expression was
down-regulated by 50-250 nM W1 starting 3 h after treatment and the inhibition was maintained for at
least 48 h after removing W1. Given the strong current interest in BCMA-targeted treatment, W1 should be
further evaluated alone or in combination in preclinical multiple myeloma models.

[1] Kleber et al. J Clin Med 2021;10:4088.
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SL-DO7

Short Lecture "Anticancer activity of Nerium oleander leaf extract in vitro
and in vivo"

Prof Thomas Efferth?
1Johannes Gutenberg University, Mainz, Germany

The submitting author - on behalf of all authors - has not granted permission to the Society for Medicinal
Plant and Natural Product Research (GA) to include this abstract in printed and electronic media published.
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Exploring the synergistic effects of essential oil combinations for use in the respiratory
tract: A synergy study

Stephanie Leigh-de Rapper?, Alvaro Viljoen?? and Sandy van Vuuren?

1Department of Pharmacy and Pharmacology, Faculty of Health Sciences, University of Witwatersrand, 7 York Road,
Parktown, 2193, South Africa, 2 Department of Pharmaceutical Sciences, Faculty of Sciences, Tshwane University of
Technology, Private Bag X680, Pretoria 0001, South Africa, 3 SAMRC Herbal Drugs Research Unit, Department of
Pharmaceutical Sciences, Tshwane University of Technology, Private Bag X680, Pretoria 0001, South Africa

Scientific research in traditional and complementary medicine often focuses on isolated active
compounds, neglecting the holistic approach of utilising the entire plant for therapeutic effects.
This overlooks the potential synergistic efficacy of essential oil combinations. Addressing this
knowledge gap, an extensive synergy study was conducted, examining 369 commonly indicated
essential oil combinations for respiratory management. The study revealed antimicrobial synergy
in 25.6% of the tested essential oil combinations. Additionally, 62.5% demonstrated anti-
inflammatory effects while maintaining cell viability (80.4%-99.6% against A549 cells). Based on
these findings, five notable essential oil combinations emerged as promising candidates for
respiratory health: Cupressus sempervirens L. with Melaleuca linariifolia var. alternifolia,
Hyssopus officinalis var. angustifolius with Salvia rosmarinus var. angustifolius, Origanum
majorana L. with M. alternifolia, Myrtus communis L. with M. alternifolia, and Origanum vulgare
L. with M. alternifolia. Utilizing SynergyFinder software, these promising combinations were
optimised to enhance their holistic synergy. As a result, a nanoformulation containing a blend of
H. officinalis and S. rosmarinus demonstrated improved antimicrobial effects, exhibiting an
average six-fold improvement compared to the neat essential oil combinations. This study
represents a significant advancement in synergy research, showcasing the potential of essential
oil combinations for respiratory health. The findings highlight the importance of optimising
essential oil properties and formulating refined end-point products. The results hold promise for
future research in phytomedicine, presenting new avenues for exploring the translational
synergy of traditional and complementary medicines.
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SL-BSC-01

Short Lecture “Enhancing the botanical safety toolkit: The strategic
approach of the Botanical Safety Consortium”

C.A. Mitchell!, M.R. Embry?, S. Gafner?, H. Johnson?, D.S. Marsman?, O. Kelber?, H.A. Oketch-Rabah®, C.V.
Rider’, E. Sudberg?®, C. Welch®

1Health and Environmental Sciences Institute, Washington, United States, 2American Botanical Council, Austin,
United States, 3American Herbal Products Association, Silver Spring, United States, *Procter & Gamble Health Care,

Cincinnati, United States, >R&D, Phytomedicines Supply and Development Center, Bayer Consumer Health,
Steigerwald Arzneimittelwerk GmbH, Darmstadt, Germany, ®United States Pharmacopeia, Rockville, United States,

’National Institute of Environmental Health Sciences, Triangle Park, Durham, United States, 8Alkemist Labs, Garden
Grove, United States, °US Food and Drug Administration, Silver Spring, United States

Botanical substances are widely used as medicinal products and as dietary or food supplements. The
Botanical Safety Consortium (BSC), a public-private partnership between the US FDA, and the National
Institutes of Health- National Institute of Environmental Health Sciences (NIEHS), and the Health and
Environmental Sciences Institute (HESI), aims at enhancing the toolkit for the in vitro safety evaluation of
botanicals, as a forum for scientists from government, academia, consumer health groups, industry, and
non-profit organisations collaboratively developing in silico and in vitro methods and integrate them into
a framework.

The intention is to apply toxicological tools available for single chemicals to botanicals as complex
mixtures. The methodology involves identifying pragmatic, fit-for-purpose, in vitro and in silico assays and
evaluating them via comparison to available safety information, to facilitate a robust safety evaluation.
Initial endpoints are genotoxicity, hepatotoxicity, absorption-distribution-metabolism-excretion (i.e.
"ADME"), developmental and reproductive toxicity, cardiotoxicity, neurotoxicity, and systemic toxicity
(Figure 1). Supportive working groups perform chemical and data analyses, and pharmacognosy. A
number of well-known botanicals has been identified to evaluate the assays. With selection and
prioritisation of botanicals as candidates, and pilot work on their chemical characterisation, the basis for
evaluating a set of screening level assays has been established. The ultimate aim is a robust, predictive
toxicology testing strategy that integrates existing data with in silico and in vitro tools to provide
actionable safety data for botanicals, while minimising the need for mammalian animal testing.
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Fig. 1: Thematic focus of the current working groups of the BSC
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SL-BSC-02

Short Lecture “Botanical ingredient identity and its importance for a
safety assessment”

Stefan Gafner!
1American Botanical Council, Austin, United States

One of the most important aspects of botanical ingredient quality control is to ensure the identity and
authenticity of the labelled material. Despite this seemingly straightforward step to ensure consistent
quality, literature is rife with examples of herbal dietary supplement products that have been accidentally
or intentionally adulterated. A series of papers published by the ABC-AHP-NCNPR Botanical Adulterants
Prevention Program (BAPP) provides ample evidence for presence of mislabelled or adulterated
ingredients and products on the global marketplace.

In most cases, the adulterants do not represent a safety risk for the consumer. However, this is not always
true. Prominent examples of serious adverse events due to adulterated botanicals include adulteration of
products containing Stephania tetrandra with the kidney-toxic plant Aristolochia fangchi, resulting in over
a hundred cases of aristolochic acid-induced nephropathy in Belgium, or the sale of Plantago spp.
contaminated with Digitalis lanata, leading to cases of hospitalisation due to intoxication with cardiac
glycosides.

The biggest safety issue for dietary supplements currently based on enforcement actions by regulatory
agencies is the sale of prescription drugs labelled as herbal dietary supplements. Such adulteration is
particularly prominent in the erectile dysfunction, weight loss, and bodybuilding categories. However,
other types of adulterants also pose a safety risk, and, at the same time, lead to ingredients being
erroneously considered as causative agents for negative adverse effects. The presentation will emphasise
the importance of identity testing and provide examples from the recent literature of adulterants that can
be harmful to consumers.

82



SL-BSC-03
Short Lecture “Assessing the neuroactive potential of botanical extracts

using novel in vitro methods”

Remco Westerink®, Regina van Kleef?, Connie Mitchell?, Michelle Embrey?
1Utrecht University, Utrecht, Netherlands, ?HESI, Washington DC, United States of America

Due to their neuroactive properties, botanicals are often used to preserve and enhance human health and
well-being. However, safety evaluations of botanicals are often inadequate and there is an urgent need
to screen botanicals for their possible adverse effects.

Costly and ethically-debated animal experiments to investigate neurotoxicity are increasingly replaced
with in vitro methods, for example using microelectrode array (MEA) recordings to measure changes in
neuronal function. Rat primary cortical cultures consist of different types of neurons and supportive cells.
The presence of multiple cell types and targets ensures that cortical cultures grown on MEAs are sensitive
to many different toxicological pathways by which botanicals can alter physiological function. Moreover,
these recordings can be multiplexed with cell viability to aid in prioritisation of botanicals for in-depth
analysis.

As part of a cross-sector collaboration of the Botanical Safety Consortium (BSC, a public-private
partnership formed by the US-FDA, NIEHS, and HESI), we evaluated the suitability of MEA recordings for
neurotoxicity screening of botanical extracts.

Acute (30 min) exposure of cortical cultures to aconite extract (5-50 pg/mL) evoked an intense
hyperexcitation, with mean spike rate (MSR), mean burst rate (MBR) and mean network burst rate
(MNBR) increased to 230-700%. Contrary, extracts from kava and kratom resulted in a dose-dependent
decrease in neuronal activity, whereas ginseng extract was largely inactive (up to 50 pug/mL).

These results provide an important first step in the in vitro safety evaluation of botanical extracts.

The authors declare no conflicts of interest.
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SL-BSC-04

Short Lecture “Evaluating botanicals for hepatotoxicity”

Heather Walker?
1Bayer U.S. LLC Pharmaceuticals, Whippany, United States

The submitting author -on behalf of all authors- has not granted permission to the Society
for Medicinal Plant and Natural Product Research (GA) to include this abstract in printed and

electronic media published.
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SL-BSC-05
Short Lecture “Regulatory perspective on safety of herbal medicinal

products”

Karin Erika Svedlund®
1 Committee on Herbal Medicinal Products (HMPC), EMA and Swedish Medical Products Agency

The submitting author -on behalf of all authors- has not granted permission to the Society
for Medicinal Plant and Natural Product Research (GA) to include this abstract in printed and

electronic media published.
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SL-BSC-06

Short Lecture “Regulatory perspective on safety of HMPs. The Public

Statements”

loanna Chinou®

1Greek delegate at HMPC, National Kapodistrian University of Athens, Dept of Pharmacy Dir of Lab of
Pharmacognosy and Chemistry of Natural products, Greece

The Committee on Herbal Medicinal Products (HMPC) in the European Medicines Agency
(EMA) is dedicated for scientific opinions on the safety and efficacy of herbal substances and
their preparations for medicinal use among EU Member States.

Out of herbal monographs, several additional guidance documents in the areas of quality,
safety and efficacy of herbal medicinal products have been developed, among which public
statements. Selected examples of public statements on Pyrrolizidine alkaloids (PAs), estragole,
pulegone and menthofuran as well as herbals for which there are special safety concerns
(Chelidonium majus, Salvia officinalis ess oil, etc) will be presented and discussed
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SL-EO1

Short Lecture "Improving efficiency in herbal drug analysis with

complementary developing solvents in HPTLC"
Tién Do?, Eike Reich?
ICAMAG, Muttenz, Switzerland

The standardisation of HPTLC for identifying herbal drugs and herbal dietary supplements has been
achieved through the publication of the European Pharmacopoeia chapter 2.8.25 and the USP NF chapter
<203>. The use of individual methods based on these general chapters can help the industry to improve the
reliability and lower the cost of routine quality control. On the other hand, QC laboratories in a cGMP
environment may face the challenge of maintaining numerous methods and keeping associated reference
substances and solvents in stock. That represents a significant cost factor that cannot be ignored. This
presentation explains the use of complementary developing solvents (CDS) which employs a set of three
developing solvents with varying degrees of polarity and selectivity. Each sample is then analysed on three
separate plates, each with a different developing solvent. Despite the fact that this triples the required
chromatographic effort, the cost per sample for routine analysis can still be reduced. That is possible due to
the ability to handle all types of samples in parallel and automate the HPTLC process. Furthermore,
compared to information attained through conventional HPTLC methods, CDS offers a significantly amplified
data set for herbal samples. As time progresses, the data generated by CDS can be accessed by
algorithms and artificial intelligence. Consequently, the identification of separated substances can be
facilitated through machine learning and data mining techniques. This involves the use of algorithms to
predict RF values, or to search a database for potential matches for identification purposes.
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SL-EO2

Short Lecture "Optimisation and biochemometric analysis of Morus alba
root bark extracts against acute respiratory infections"

Ulrike Grienke?, Julia Langeder®?, Kristin Doering?, Hannes Schmietendorf®, Michaela Schmidtke?, Judith Maria
Rollinger!

IDivision of Pharmacognosy, Department of Pharmaceutical Sciences, Faculty of Life Sciences, University of Vienna,
Vienna, Austria; 2Vienna Doctoral School of Pharmaceutical, Nutritional and Sport Sciences, University of Vienna, Vienna,

Austria; 3Section of Experimental Virology, Department of Medical Microbiology, Jena University Hospital, Jena, Germany

The increase in acute respiratory infections (ARIs) associated with viruses and bacteria emphasises the
need for new effective therapeutics. Mulberry Diels-Alder adducts (MDAAs) from the white mulberry tree
(Morus alba) demonstrated dual antiviral and antibacterial in vitro effects [1, 2]. The aims of this study
were to (i) develop a protocol to enrich MDAAs in extracts, (ii) unravel whether there are further
constituents with anti-infective potential contained in the extracts, and (iii) characterise a hit extract for
in vivo studies. In contrast to leaves, fruits, and twigs, the root bark was identified as the most prolific
source of MDAAs by using a validated UPLC-PDA method. Pressurised liquid extraction (PLE) was found to
be the best technique to enrich extracts with MDAAs. Extracts with a total content above 20% exerted a
potent dual anti-influenza virus and antipneumococcal activity [3]. For a detailed biochemometric
analysis of the most bioactive molecules within the 26 extracts obtained by PLE, a 'H NMR-based
heterocovariance analysis (HetCA) was used [4]. According to this procedure, MDAAs exclusively
accounted for the in vitro anti-influenza viral effect. The anti-infective profile of the hit extract (MA60)
investigated showed good tolerance by lung cells (A549, Calu-3) and pronounced in vitro activities against
influenza viruses, SARS-CoV-2, S. pneumoniae, S. aureus, and inflammation [2, 3].

Funding: FWF project P34028, NATVANTAGE Grant 2018
The authors declare no conflict of interest.

[1]. Grienke Sci.Rep. 2016; 6: 27156

[2]. Wasilewicz J.Nat.Prod. 2023; 86: 264-275
[3]. Langeder J.Nat.Prod. 2023; 86: 8-17

[4]. Grienke Sci.Rep. 2019; 9: 11113
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SL-EO3

Short Lecture "Quality of oral solid formulation of herbal medicinal
products — a case study with Lavandula species products"”

Banaz Jalil*, Michael Heinrich?

1Pharmacognosy and Phytotherapy, UCL School of Pharmacy, London, United Kingdom; ?°Department of Pharmaceutical
Sciences and Chinese Medicine Resources, Chinese Medicine Research Center, College of Chinese Medicine, China Medical

University, Taichung, Taiwan.

Several of the 39 Lavandula species, their hybrids and about 400 registered cultivars are important aromatic
and medicinal plants in the phytopharmaceuticals, food, and cosmetics industry [1]. Lavandula angustifolia
Mill. is used traditionally to treat restlessness, agitation, insomnia and intestinal discomfort linked to
nervousness [2]. Silexan®, a high-quality lavender oil, is registered as a medicine for the treatment of
anxiety disorders in several countries. The flower extract is used as an infusion to treat respiratory
conditions. The oil is also used externally for scar and wound healing, in insect bites and burns, and for its
aroma [2]. As of April 2023, 415 clinical trials with lavender as the investigational product were registered
(https://trialsearch.who.int/). We evaluate the chemical profile and in vitro disintegration and dissolution of
55 products from Lavandula species, including different oral dosage forms of single and multi-ingredients
with different regulatory statuses, assessing the authenticity and predicting their in vivo performance. The
phytochemical analysis detected considerable variability of the marker compounds (e.g., linalool, linalyl
acetate, and cineole) between products, with some containing ‘often/sometimes undeclared’ amounts of
rapeseed and sunflower oils. Out of 43 oral solid formulations (19 soft gel, 16 hard shell, and 8 tablets), 16
failed the disintegration testing; 5 soft gel, 8 hard shell, and 3 tablets, respectively. Pass rates for gelatine-
based capsules were higher than for non-gelatine (cellulose-based) capsules. This work is ongoing, and our
findings will have implications for the interpretations of the efficacy and safety of phytopharmaceuticals
used in clinical trials [3].

The authors declare no conflicts of interest.

Funding: This project was funded by Dr. Willmar Schwabe GmbH & Co. KG, Germany, manufacturer of
Silexan® through a charitable donation. The donor had no influence on the analysis and interpretation
of the data.

References:

1. Aprotosoaie AC, Gille E, Trifan A, Luca VS, Miron A. Essential oils of Lavandula genus: a
systematic review of their chemistry. Phytochemistry Reviews. 2017;16(4):761-99.

2. Edwards SE, da Costa Rocha I, Williamson EM, Heinrich M. Phytopharmacy: An evidence-
based guide to herbal medicinal products: John Wiley & Sons; 2015.

3. Heinrich M, Jalil B, Abdel-Tawab M, Echeverria J, Kuli¢ Z, McGaw LJ, et al. Best Practice in the
chemical characterisation of extracts used in pharmacological and toxicological research—The
ConPhyMP—Guidelines. Frontiers in Pharmacology. 2022;13:953205.
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SL-EO4

Short Lecture "Search for diversified miliusane compounds from Miliusa
plants for anticancer drug discovery"

Hongjie Zhang?, Wen-Jian Xie?, Yi-Xuan Xia®
1School of Chinese Medicine, Hong Kong Baptist University, Hong Kong SAR

Plants have been a constant source to provide bioactive compounds. During our exploration of the plant
biodiversity of the regions in Southeast Asia, miliusanes have been discovered as a cluster of novel
anticancer compounds from the Miliusa genus. Miliusanes are unique natural products with a y-lactone
spiro-ring system skeleton containing 18 carbons formed from a geranyl and homogentisic acid (Figure 1).
We have isolated dozens of new miliusanes from Miliusa medicinal plants, and many of them have
demonstrated with cancer cell killing activities against multiple cancer cell lines. The structures of the
natural miliusanes are diversified, but their bioactivities depend on several key functional groups, which
provided a viable strategy for functional group based-structure modification to obtain miliusane derivatives
with enhance activities. We have then synthesised various miliusane analogues, and analysed their
structural-activity relationship (SAR). Several miliusanes were selected for further evaluation in the tumour-
bearing mouse models, and they have been found to potently inhibit tumour growth against several types of
cancer cells with low toxicity when compared with the clinically used drugs paclitaxel (PTX) and fluorouracil
(5-FU). Our further biological studies determined that the anti-proliferative activities of miliusanes on cancer
cells were positively correlated with their induction of senescence, rather than apoptosis. This experimental
evidence clearly indicated miliusanes as promising lead molecules that have high potential for development
as novel therapeutic drugs against cancerous diseases.

Acknowledgement: This work is supported by the HKBU Initiation Grant for Faculty Niche Research Areas
(IG-FNRA) 2021/22 (RC-IGFNRA/21-22/SCM/01).

The authors declare no conflict of interest.

Functional

group
unrelated > HO 4

to activity

Figure 1. A) Chemical skeleton and activity associated key functional groups of miliusanes. B) Naturally
occurred bioactive miliusanes and their synthetic derivatives (R = H, Ac, Ph, etc.; Ry = H, CHj, Ph, etc.; R,
=H, Ac, Ph, etc.; X =0, NH, etc.)

91



SL-EQ5

Short Lecture "Exploring the antibacterial and antivirulence activities of
natural and semisynthetic neolignans from Krameria lappacea”

Francois Gauvin', Lauriane Lenen?, Régine Janel-Bintz?, Pierre Fechter?, Raphaél Grougnet?, Sabrina
Boutefnouchet®, Catherine Vontrhon-Sénécheau?, Sergio Ortiz*

ILIT, Université De Strasbourg, France, °Biotechnologie et Signalisation Cellulaire, Université de Strasbourg, France,
3Université Paris Cité, France

Pathogenic bacteria are capable of deploying a collection of virulence factors that are not only essential for
host infection and persistence, but also to escape the host immune system and to become more resistance
to drug therapies. With the aim of discovering new and innovates therapeutic alternatives to fight bacterial
infections, we investigated the antibacterial and antivirulence activities of neolignans isolated from roots of
Krameria lappacea (Dombey) Burdet & B.B.Simpson, a medicinal plant used in the traditional medicine of
South America. Extraction procedures were performed by classical maceration and by supercritical fluid
techniques at different polarity. The antibacterial and anti-biofilm in vitro activities of extracts were
assessed by different methodologies against a panel of Gram-positive and Gram-negative bacterial strains.
Chemical composition of extracts was analysed by HPLC-DAD-HRMS/MS and by molecular network
approaches. The more non-polar extract KLD, obtained by maceration in dichloromethane was found to
have the most promising antibacterial activity, with minimal inhibitory concentration (MIC) values of 3-12
pug/mL against referential and clinical isolates of Gram-positive bacteria. Bio-guided isolation allowed us to
isolate 10 neolignans with antibacterial activity against reference and clinical bacterial strains in vitro. For
two more promising derivatives ((+)-conocarpan and 2-(2-hydroxy-4-methoxyphenyl)-5-(3-hydroxypropyl)-
benzofuran), their antibacterial activity was characterised as bactericide action by the minimal bactericide
concentration (MBC). Moreover, these compounds exhibited antivirulence activity against Pseudomonas
aeruginosa, inhibiting the production of pyocyanin (cytotoxic pigment) and increasing the membrane
stiffness. Semisynthesis are in progress with the aim to identify the functional groups essential for this
antibacterial activity.

Rj: -H, -OH, -OAc, -OBz, -OCOCHCHCsHs
R;: -H, -CH3, -CHO

Figure 1: General structure of natural and semisynthetic neolignans.
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SL-EO6

Short Lecture "Where nature’s toxins meet biologics: digital teaching of
antibody-drug conjugates."

Herng Mak?, John Walsh%2
11University Hospitals Sussex NHS Foundation Trust, Brighton, United Kingdom; ?School of Pharmacy and Pharmaceutical
Sciences, Trinity College Dublin, Dublin 2, Ireland; 3The NatPro Centre, School of Pharmacy and Pharmaceutical Sciences,

Trinity College Dublin, Dublin, Ireland

Antibody drug conjugates (ADCs) have emerged in the last decade as an important armoury in the
treatment of many cancer types, with 10 such examples clinically approved since 2020. An ADC consists of
an antibody, linker and cytotoxic warhead. Invariably the warhead used is a highly potent nature-derived
cytotoxin with examples drawn from the dolastatin, maytansine, calicheamicin, camptothecin and
pyrrolobenzodiazepines series of natural products. In this context, their inclusion into the curricula of both
pharmacy and medical programmes is both timely and warranted. In designing this learning unit, advanced
Storyline tools such as navigational buttons, mouseover, click-to-reveal functions, animations, transitions
and sound effects were adopted and embraced by the student cohort. An in-depth treatment of the subject
matter is given to students in year three of our five-year pharmacy (integrated) programme. A more top-
level presentation on ADCs is given to our students on the MSc course in molecular medicine. The subject
matter is presented in an accessible and interactive format that is available on the students’ online learning
hub, Blackboard.
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SL-FO1

Short Lecture "Role of gut microbiota in the anti-colitis effect of
Dendrobium officinale polysaccharide"

Chuying Huo?, Quanbin Han'
IHong Kong Baptist University, Hong Kong, China

Ulcerative colitis has become a health burden worldwide. Dendrobium officinale polysaccharide (DOP) has
been reported to be a promising therapy. Although its effect on microbiota regulation was previously
demonstrated, the role of gut microbiota in DOP’s activity remains unclear. This research aims to verify its
beneficial effect on the DSS-induced colitis mice model and explore the underlying mechanism. The results
showed that DOP reduced the disease activity index, ameliorated colon shortening and colonic damage,
suppressed colonic inflammation, and enhanced the intestinal tight junction in DSS-treated colitis mice. In
addition, the result of 16S rRNA sequencing and metabolite analysis revealed that DOP altered the structure
of gut microbiota and increased the production of short-chain fatty acids (SCFAs) in colitis mice.
Interestingly, we found DOP undegraded in vancomycin-treated mice but not neomycin-treated mice.
Moreover, the depletion of vancomycin-sensitive bacteria also blocked the anti-colitis effect of DOP in mice.
By comparing the different abundant bacteria between colitis mice and DOP-treated mice, the gram-
positive bacteria, genus Allobaculum, was identified as the key player for DOP’s activity. Furthermore, the
enzymatic product mannan endo-1,4-beta-mannosidase that breaks down DOP was positively correlated to
the relative abundance of Allobaculum. Collectively, DOP alleviated DSS-induced colitis in mice by
Allobaculum-mediated degradation to yield SCFAs.

The authors declare no conflict of interest.
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Figure 1. DOP reduced the disease activity index, ameliorated colon shortening and colonic damage, suppressed
colonic inflammation, and enhanced the intestinal tight junction in DSS-treated colitis mice, which was mediated
by the production of microbiota-derived SCFAs.
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SL-FO2

Short Lecture "An oligosaccharide marker for rapid authentication of
edible bird’s nest"

Huiyuan Cheng?, Lifeng Li*, Quanbin Han!
IHong Kong Baptist University, Hong Kong

Edible bird’s nest (EBN) is a popular and expensive food material. The limited supply and great demand
result in the use of adulterants. The authenticity concern is raised due to the lack of appropriate quality
markers. Herein, this study aims to provide a specific oligosaccharide marker for rapid EBN authentication.
Comparing the benzocaine (ABEE)-labelled saccharide profiles of multiple batches of EBN and adulterants
indicates seven unique EBN oligosaccharides. The most abundant one, named BNMO0O01, was selected as a
marker and characterised to be Neu-5-Ac-(2-3)-Gal by MS and NMR spectra. This new oligosaccharide
marker enables a rapid authentication of EBN within 10 mins. ABEE labelling of this marker further
upgraded the accuracy and sensitivity of the LC-qTOF-MS quantitative analysis. The relative marker content
was associated with the quality of EBN products. These results suggest a specific and efficient quality
marker for rapid authentication of EBN and related products.

The authors declare no conflict of interest.
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SL-FO3

Short Lecture "Water-soluble heteropolysaccharides from medicinal
plants and fungi interact with toll-like receptors"

Havard Hoel*, Christian W. Wold?, Alexandre Corthay®**, Kari Inngjerdingen™*

I1Section for Pharmaceutical Chemistry, Department of Pharmacy, University of Oslo, Norway; °Tumor Immunology Lab,
Department of Pathology, Rikshospitalet, Oslo University Hospital, Norway; 3Hybrid Technology Hub — Centre of

Excellence, Institute of Basic Medical Sciences, University of Oslo, Norway; “These authors are co-senior authors on this
work

Naturally derived polysaccharides have the potential to trigger pattern recognition receptors (PRRs) on the
surface of macrophages, thereby initiating an innate inflammatory immune response. When properly
activated, macrophages can kill cancer cells, secrete cytokines for immune cell recruitment to tumors, and
stimulate T cells to fight cancer metastases. Therefore, macrophages are attractive targets for
novel antitumor immunotherapy drugs. We have recently identified polysaccharides from the medicinal
fungus I. obliquus (Chaga) that were agonists of toll-like receptor 2 (TLR2), TLR4, and Dectin-1a, and able
to elicit a tumoricidal pro-inflammatory response in macrophages. We are currently investigating further at
how these polysaccharides from I. obliquus bind to several PRRs and its consequence for macrophage
activation. We are also screening novel water-soluble polysaccharides isolated from selected medicinal
plants from Norway and Brazil for their ability to activate macrophages and for their potential use in
cancer treatment. These include a heterogenous group of pectins, xylans and arabinogalactan-proteins
among others. To identify polysaccharides of potential interest for immunotherapy, we take advantage
of human embryonic kidney (HEK293) blue reporter cell lines transfected with specific PRRs (TLR2,
TLR2-TLR6, TLR4, TLR3, Mincle, Dectin-1a and Dectin-1b). The ability of a single polysaccharide to bind to
several PRRs opens the possibility of simultaneous activation of multiple receptors, thus leading to a
potential synergistic effect. Further research on the active isolates will seek to demonstrate such a
synergistic macrophage activation by polysaccharides, as well as structure-activity relationship through
enzymatic degradation.

The authors declare no conflict of interest.
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SL-FO4

Short Lecture "Molecular imaging of isolated Escherichia coli
peptidoglycans allows insights into the mechanism of natural products
inhibiting bacterial cell wall synthesis"

Leonardo Elsbroek?, Daniel Amiteye?!, Sebastian Schreiber?, Fabian Herrmann?

nstitute of Pharmaceutical Biology and Phytochemistry, University of Miinster, Miinster, Germany, *Institute of
Pharmaceutical and Medicinal Chemistry, University of Miinster, Minster, Germany

Emerging resistances of prokaryotic pathogens are one of the major challenges of today’s drug
development research. Because of the decreasing efficacy of available antibiotic therapies against clinically
relevant bacteria, innovative therapeutical options are urgently needed. Especially the unique prokaryotic
cell wall is commonly known to constitute a highly relevant target for the development of antibacterial
entities. Nevertheless, novel antibiotics inhibiting bacterial peptidoglycan synthesis are mostly missing
today. This is primarily originated by difficulties in the kinetic assessment of single enzymes of the complex
and co-dependent peptidoglycan synthesis machineries, e.g. the elongasome and divisome. Additionally, in
the rather rare cases where a specific inhibitor of a murein synthesis enzyme was successfully identified,
those leads were typically inactive against whole bacterial cells. With the intention to supply an alternative
approach for the evaluation of leads potentially targeting bacterial cell wall synthesis, we present a facile
and economic peptidoglycan isolation protocol allowing subsequent Atomic Force Microscopy-
based molecular insights into peptidoglycan network ultrastructure. Applying this innovative
technique, unprecedented insights into the mechanism of action of common peptidoglycan-targeting
antibiotics as well as of the natural FtsZ-inhibitor berberin were established. This technique might serve
as capable tool to evaluate or even identify novel inhibitors of peptidoglycan synthesis by an
imaging-based approach.
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SL-FO5

Short Lecture "Chemical and immunological profiling of polysaccharides
from roots of Angelica archangelica L."

Kari Tvete Inngjerdingen?, Emilie Steinbakk Ulriksen?, Nabila Esam?, Hussain Shakeel Butt?, Helle Wangensteen?,
Anne Grethe Hamre?, Marit Inngjerdingen?®

1Section for Pharmaceutical Chemistry, Department of Pharmacy, University of Oslo, Oslo, Norway; 2Department of
Pharmacology, Institute of Clinical Medicine, University of Oslo, Oslo, Norway

Angelica archangelica L. has a strong traditional use in Norwegian folk medicine, being used to treat,
amongst other diseases, cold, throat- and chest diseases and infections. We aimed in this study to determine
the composition of immunomodulating polysaccharides in the roots of the subspecies A. archangelica subsp.
archangelica. One neutral (A-N) and two acidic (A-A1 and A-A2) polysaccharides were isolated from a
polysaccharide-enriched water extract (A-PS) by anion exchange chromatography. A-N and A-Al consisted
mainly of a-1,4- and 1,4,6-linked glucose (Glc), most probably due to the presence of starch. A-Al in addition
contained small amounts of galacturonic acid (GalA), arabinose (Ara) and galactose (Gal). A-A2 was rich in
GalA, along with Gal, Ara and rhamnose (Rha). Glycosidic linkage analysis indicated the presence of pectins in
A-A2, constituting both homogalacturonan (HG), rhamnogalacturonan type | (RG-I) and arabinogalactan type
Il (AG-II). A-N activated immune cells only weakly, showed interaction with Dectin-1a, but were not able to
bind TLR4. A-A2 was able to stimulate NO-release from mouse macrophages, in addition to the release of
TNF-a and IFN-y by human PBMCs and NK cells. This is the first study reporting on isolation and
immunomodulating effects of polysaccharides from A. archangelica.

The authors declare no conflict of interests.
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SL-FO6

Short Lecture "Metabolisation of Hypericum perforatum extract by human
gut microbiota"

Maria-Eleni Grafakou?, Eva-Maria Pferschy-Wenzig!, Ramy M. Ammar?, Olaf Kelber?, Rudolf Bauer!

nstitute of Pharmaceutical Sciences, Department of Pharmacognosy, University of Graz, Graz, Austria; °Phytomedicines
Supply and Development Center, Bayer Consumer Health, Steigerwald Arzneimittelwerk GmbH, Darmstadt, Germany

Hypericum perforatum L. is widely used for mild depression. Several clinical studies have been performed
[1], and oral bioavailability of its key constituents is known [2,3]. With an aim to investigate microbiome-
mediated metabolisation, we subjected H. perforatum ethanolic extract to fermentation with human gut
microbiota. As a first step, digestion in the upper Gl tract was mimicked by successively incubating the
extract with the respective enzyme and buffer mixes according to the Infogest protocol [4]. The Infogest
intestinal phase was subsequently incubated with fecal samples from ten healthy donors (24h, anoxic, 37°C)
[5]. An UHPLC-HRMS method was optimised for the analysis and annotation of the constituents present in
the preparation, in digestive phases, and after fermentation. Analysis indicated that the levels of most
annotated constituents, including flavonoids, phenylpropanoids, procyanidins, xanthones, and
phloroglucinols, with the exception of hypericins, are stable towards the three Infogest digestive phases.
However, subsequent fermentation with gut microbiota led to an intensive metabolisation of the
constituents. Donors presented differences regarding the degree and velocity of metabolisation, however
the majority of the annotated constituents have been metabolised by gut microbiota similarly in most donor
samples, and several intermediate and final metabolites were formed. The newly formed metabolites,
potentially possessing different pharmacokinetics and pharmacodynamics than the progenitor compounds,
may provide new insights into the observed therapeutic effects of Hypericum extracts.

Conflicts of Interest: The investigations and MEG have been funded by, and RMA and OK are fully
employed by Steigerwald Arzneimittelwerk, Bayer Consumer Health.

[1] www.ema.europa.eu/en/medicines/herbal/hyperici-herba

[2] Schulz HU, Scharer M, Bassler D, Weiser D. Investigation of the bioavailability of hypericin,
pseudohypericin, hyperforin and the flavonoids quercetin and isorhamnetin following single and
multiple oral dosing of a hypericum extract containing tablet. Arzneimittelforschung 2005; 55: 15-22.
[3] Schulz HU, Schurer M, Bassler D, Weiser D. Investigation of the effect on photosensitivity
following multiple oral dosing of two different hypericum extracts in healthy men.
Arzneimittelforschung 2006; 56: 212-21.

[4] Brodkorb A, Egger L, Alminger M, Alvito P, Assuncao R, Ballance S, Bohn T, Bourlieu-Lacanal
C, Boutrou R, Carriére F, et al. INFOGEST static in vitro simulation of gastrointestinal food digestion.
Nat Protoc 2019; 14: 991-1014.

[5] Pérez-Burillo S, Molino S, Navajas-Porras B. et al. An in vitro batch fermentation protocol for
studying the contribution of food to gut microbiota composition and functionality. Nat Protoc 2021;
16: 3186-3209.
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SL-GO1

Short Lecture "A green process for the complete valorisation of Olea
europaea leaves, based on limonene extraction, enrichment, and recycling"

Konstantina Vougogiannopoulou?, Konstantinos F. Mavreas®?, Panagiota Papakotsi?, Michail Tsakos?, loannis K.
Kostakis®, Alexios L. Skaltsounis®

IDivision of Pharmacognosy and Natural Product Chemistry, Department of Pharmacy, National and Kapodistrian
University of Athens, Panepistimiopolis Zografou, 15771, Athens, Greece; °PharmaGnose S.A., Oinofyta, 320122, Greece;

3Division of Pharmaceutical Chemistry, Department of Pharmacy, National and Kapodistrian University of Athens,
Panepistimiopolis Zografou, 15771, Athens, Greece

Olive leaves, the main CO, generating side-product of olive tree cultivation, are rich in bioactives, such as
the secoiridoid oleuropein, the precursor of the bioactive oleocanthal present in olive oil [1], and oleanolic
and maslinic acids with applications in skin care products [2]. Under the frame of circular economy, a novel
and highly efficient fractionation of crude olive leaf extract was designed. Application of ultrasound
extraction, supercritical CO, extraction and molecular distillation for recycling the green solvent (D-
limonene), resulted in the efficient fractionation of olive extract into three enriched fractions ready to be
used as active ingredients, and recycling of D-limonene. Target compounds were quantified (HPLC-
DAD/polyphenols, HPLC-ELSD/triterpenoids). Each extract was enriched in distinct chemical classes:
chlorophylls and pigments; olive polyphenols (22.4% oleuropein); olive triterpenoids (75.3% oleanolic acid,
and 16.9% maslinic acid). Oleuropein was further purified using state-of-the-art automated techniques
(MPLC/HPLC, green solvents), and was used as a synthon for the green semisynthesis of novel, olive
dialdehyde-based bioactive molecules, based on hydrolysis steps with the aid of enzymes in aqueous media.
In conclusion, we report for the first time the complete valorisation of the main agricultural side-product of
olive cultivation with the use of solely green techniques, for producing diverse active ingredients such as
olive polyphenols and secoiridoids, and triterpenic acids.

Funding: ERDF, “Synergies of Research and Innovation (ATTP4-0359462)”, ROP of Attica, MIS 5185066.
The authors declare no conflict of interest.

[1]. Martins BT, et. al. J Agric Food Chem 2022;70:14109-28.
[2]. Jing Z, et al. Curr Drug Targets 2021;22:1496-506.
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Short Lecture "Sustainable “Mountain Cultivation” of medicinal plants
such as Panax ginseng and Coptis japonica in Korea and Japan"

Kenny Kuchta®
1Albrecht von Haller Institute of Plant Sciences, Georg August University Géttingen, 37073 Géttingen, Germany

Although herbs like garlic (Allium sativum) were already domesticated crops in Sumerian times [1] others
are not cultivated even today, making wild collections of questionable sustainability necessary.
Unfortunately, the establishment of farming techniques for such wild medicinal plants may not be a viable
solution. E.g. “wild” fox populations in European inner cities exhibit the same “domestication syndrome” in
their body and skull structure [2] that was observed in domestication experiments [3], indicating that
domestication may happen unintentionally. As “domestication syndrome” is also documented in plants [4],
the “genetic sustainability” of wild herbs when entered into cultivation is questionable, as their inevitable
evolutionary adaptation to cultivation may cause the loss of genetic information for relevant active
metabolites. In Korea, so called “mountain cultivation”, or literally "forestry cultivation", of ginseng (Panax
ginseng) was established in the 14th century as wild ginseng is (in accordance with the above) traditionally
regarded as more effective. Seeds are collected from wild plants in a reserve and germinated in pots to one-
year-old seedlings. These are "released" into long, narrow beds in otherwise natural forests. This removes
genetic pressures other than those of the wild biotope from the germ line guarantying “genetic
sustainability”. The roots are harvested after ca. 9 years and known in Korea as "mountain ginseng" or
"wild-simulated ginseng". In the 18th century, “mountain cultivation” was imported to Japan and
successfully applied to Coptis japonica. “Mountain cultivation” may in the future yield sustainable access to
further medicinal plants that are currently still sourced from wild collection.

Literature

1) Kramer SN. The Sumerians: Their History, Culture, and
Character. Phoenix Books, 1971.

2) Parsons KJ et al. Skull morphology diverges between urban
and rural populations of red foxes mirroring patterns of
domestication and macroevolution. Proc Biol Sci. 2020;
287(1928): 20200763.

3) Trut L; Dugatkin LA. How to Tame a Fox (and Build a Dog):
Visionary scientists and a Siberian tale of jump-started
evolution. University of Chicago Press, 2017.

4) Allaby RG. Domestication Syndrome in Plants. In: Smith C.
(eds) Encyclopedia of Global Archaeology. Springer, New York,
2014.
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Short Lecture "Plectranthus diterpenes: A promising therapy for
glioblastoma treatment”

Eva Maria Dominguez-Martin*?, Mariana Magalh3es**>, Przemystaw Sitarek’, Ana M. Gdmez®, Ana Maria Diaz-
Lanza?, Thomas Efferth®, Célia Cabral>®, Patricia Rijo**!

IResearch Center for Biosciences and Health Technologies. Universidade Luséfona De Humanidades E Tecnologias, Lisbon,
Portugal; Universidad de Alcald de Henares. Facultad de Farmacia, Departamento de Ciencias Biomédicas (Area de
Farmacologia); Nuevos agentes antitumorales, Accion téxica sobre células leucémicas. Ctra. Madrid-Barcelona km. 33,600.
28805, Alcald de Henares, Spain; 3PhD Programme in Experimental Biology and Biomedicine, Institute for Interdisciplinary
Research (1I1UC), University of Coimbra, Casa Costa Aleméo, 3030-789 , Coimbra, Portugal; *CNC—Center for Neuroscience
and Cell Biology, University of Coimbra, Coimbra, Portugal; °Faculty of Medicine, Clinic Academic Center of Coimbra (CACC),
Coimbra Institute for Clinical and Biomedical Research (iCBR), University of Coimbra, 3000-548 , Coimbra, Portugal; 6Center
for Innovative Biomedicine and Biotechnology (CIBB), University of Coimbra, 3000-548, Coimbra, Portugal; ’Department
of Biology and Pharmaceutical Botany, Medical University of Lodz, ul. Muszynskiego 1, 90-151, Lodz, Poland; éinstituto de
Quimica Orgdnica, IQOG-CSIC, Juan de la Cierva 3, 28006 , Madrid, Spain; 9pepartment of Pharmaceutical Biology,
Institute of Pharmaceutical and Biomedical Sciences, Johannes Gutenberg UNiversity, Staudinger Weg 5, 55128, Mainz,
Germany; °Centre for Functional Ecology, Department of Life Sciences, University of Coimbra, Calcada Martim de Freitas,
3000-456, Coimbra, Portugal, 1instituto de Investigacéo do Medicamento (iMed.ULisboa), Faculty of Pharmacy, University
of Lisbon, 1649-003, Lisbon, Portugal

Plectranthus genus (Lamiaceae) is known to be rich in bioactive diterpenes abietane-type royleanones, such as
7a-acetoxy-6B-hydroxyroyleanone (Roy), 7B,6B-dihydroxyroyleanone (DiRoy), Parviflorone D (ParvD) and 6,7-
dehydroroyleanone (DeRoy). Roy and DiRoy are frequently found in the extracts of the species P. hadiensis,
ParvD in P. ecklonii and DeRoy in P. aliciae. These compounds can be considered as lead molecules to search
new treatments against glioblastoma (GB) regarding their proven pro-apoptotic nature in H7PX cells. The
bioguided isolation from P. hadiensis stem acetonic extract resulted in the obtention of Roy and DiRoy, which
were the major compounds according to the HPLC-DAD profile of the extract. Among these compounds, Roy
showed low ICso values (range of 6.21-56.91 pug/mL at 24h) among the different glioblastoma cell lines (U87,
A172, U118, U373 and H4) in the Alamar blue assay. The uptake of the probe derivative BODIPY-Roy by GB
cells increasedhtracellular fluorescence, supporting the sardiygoliferative effects of Roy. Also, theParvD
diterpene showed a mechanism by which it exerts pronounced inhibitory effects (with substantially lower
doses than that of Temozolomide, the current first-line treatment) involving intrinsic apoptosis and G2/M cell
cycle arrest. Currently, the study of the extraction optimisation of these bioactive compounds, their
mechanism of action, their in-vivo activity and the synthesis of some derivatives is on-going to explore the
huge potential of these diterpenoids and their derivatives to be used as a helpful source of new drugs to
improve GB treatment and to overcome resistances.

The authors declare no conflict of interest.
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Short Lecture "Valuable natural products from medicinal plant processing
waste: content of shikimic acid in Ginkgo biloba production waste
streams"

Zarko Kuli¢*, Jirgen Wolff!, Elke Wilhelm?, Vincent Schiiler?, Birgit Rock?, Andreas Butterer?

Ipreclinical R&D, Dr. Willmar Schwabe GmbH & Co. KG, D-76227 Karlsruhe, Germany, *Analytical Development, Dr.
Willmar Schwabe GmbH & Co.KG, D-76227 Karlsruhe, Germany

Industrial plant wastes from the production of herbal medicinal products and foodstuffs can be rich sources
for valuable natural products. Herein, we show selected multistep extraction processes from Ginkgo biloba,
with a focus on the proprietary extract EGb 761® [1], and the qualitative composition of valuable natural
products in the multiple waste streams. One major share of the waste streams is shikimic acid, a valuable
starting material for the synthesis of e.g. oseltamivir, an antiviral drug. Other constituents in the waste
streams comprise other organic acids, carbohydrates, polyphenols and terpenic compounds, among others.
We present numbers on shikimic acid amounts with a perspective on feedstock recycling on an industrial
scale [2].

[1]. Kuli¢ et al., Front. Pharmacol. 2022, 13: 1007746.
[2]. Kuli¢ et al., ACS Sustainable Chem. Eng. 2023, 11: 4943-4947.
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SL-HO1

Short Lecture "Pharmacokinetics, behavioural and cannabinoids receptor
binding profile of hemp derived (R/S)-Hexahydrocannabinol"

Martin Kuchar?, Lucie Janeckova?, Klara Sichova?, Tomas Palenicek?

IForensic Laboratory of Biologically Active Compounds, Department of Chemistry of Natural Compounds, University of
Chemistry and Technology, Prague, Prague, Czech Republic; ?Psychedelics Research Centre, National Institute of Mental

Health, Prague, Czech Republic

The use of cannabis plant dates to ancient China around 2500 BC. Cannabinoids, which are found naturally in
plants, have been widely used for recreational and medicinal purposes. Cannabis sativa L. produces more
than 150 cannabinoids, which most of them occurred in only trace amounts. A9-THC is the main compound
responsible for the intoxicant activity of cannabis plant and thus the plant containing higher amount of A9-
THC is regulated according to the UN Convention. The community of recreational cannabis users
rediscovered the very rare natural cannabinoids (R/S)-Hexahydrocannabinol (HHC) as the demand for the
legal alternatives of A9-THC. HHC edibles and vape liquids are in the Czech Republic available freely in shops
and even vendor machines, which cause a series of intoxications. Although the HHC was firstly synthesised
from A9-THC in 1947, the pharmacological and behavioural study has not been performed so far. We
prepared the pure (R) and (S) enantiomers of HHC. Pharmacokinetics and behavioural tests in Wistar rats
were performed following gastric administration of R/S HHC. Behavioural experiments (open field test, PPI,
ASR and conditioned place preference) have a standardised design in order to obtain comparable data to
A9-THC. Pharmacokinetics profile was measured in rats’ serum using LC-MS. The binding affinities of the
both R/S HHC enantiomers to CB1 receptor and beta-arrestin2-CB1R interaction were compared to A9-THC
and WIN 55,212-2. Pharmacokinetics and behavioural profile in animal model with Wistar rats figured out
similarities with A9-THC but with significant differences of each enantiomer.

The authors declare no conflict of interest.
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Short Lecture "Anti-inflammatory potential of components of Cannabis
sativa L. with relevance to multiple sclerosis pathogenesis"

Eric Downer?
1Discipline of Physiology, School of Medicine, Trinity Biomedical Sciences Institute, Trinity College Dublin, Dublin, Ireland

Toll-like receptors (TLRs) are the sensors of pathogen associated molecules that trigger tailored innate
immune signalling responses. TLRs have been implicated in many diseases, including neurodegenerative
diseases such as multiple sclerosis (MS). Cannabis sativa L. (C. sativa) contains an array of plant-derived
(phyto) cannabinoids, flavonoids and terpenes that continue to gain attention for their potential as novel
therapeutics in many areas of biomedicine. In particular, the phytocannabinoids have shown efficacy in
experimental autoimmune encephalomyelitis (EAE), the murine model of MS, and are in clinical
development for the management of the symptoms of MS. A growing body of literature indicates that
components of C. sativa may interact with TLR signalling events with relevance to neuroinflammatory
disease processes. Data presented herein demonstrate that MS is associated with peripheral inflammation
in immune cells from people with (pw)MS, when compared to immune cells from healthy volunteers.
Original data from our laboratory will be presented demonstrating that two major phytocannabinoids, A9-
tetrahydrocannabinol (THC) and cannabidiol (CBD), in addition to terpenes/flavonoids, are novel regulators
of both viral and bacterial inflammatory signalling pathways controlled by TLRs in human immune cells
associated with MS pathogenesis. This presentation will highlight TLR signalling as a mechanism to be
investigated in the development of new cannabinoid-based therapeutics for the treatment of
neuroinflammatory disorders such as MS.

The author declares no conflicts of interest.
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Short Lecture "Saffron: The "golden flower" of Ukraine"

Olha Mykhailenko!
INational University of Pharmacy, Kharkiv, Ukraine;

Due to its medicinal properties, the global commercial demand for saffron (Crocus sativus) is constantly on
the rise. Saffron has a long history of use as anti-cancer, hepatoprotective, and hypolipidemic agent, and is
also recognised as a source of apocarotenoids, flavonoids, and triterpenoids. Over 418 tons/year of saffron
is produced worldwide from 108,000 ha in Iran, 3,674 ha in India, and 1,000 ha in Greece. Since 2015,
saffron has been cultivated in the Ukraine with a total volume of about 0.07 tons/year from 20 ha. From 75—
100 saffron flowers, 225-300 stigmas are collected, from which only 0.5 g of dry stigmas are obtained.
Saffron quality depends on environmental conditions, processing, value chains, handling etc., which has an
effect on the main marker compounds content (crocins, picrocrocin, safranal). HPLC and UV-Vis analyses of
35 saffron samples from 12 Ukrainian regions made it possible to establish that the crocin and picrocrocin
amount is higher in the northeastern regions of Ukraine and decreases closer to the southwestern areas of
cultivation (Table). Positive correlations were found for stigma yield with increasing light duration and less
rainfall. Picrocrocin and safranal content in samples was influenced by longitude, latitude, rainfall amount,
and duration of solar radiation. This chemical and agrotechnical research on saffron cultivation made it
possible to develop and implement an SOP for saffron production in accordance with GACP
recommendations, which significantly improved the quality of HMP.

The authors declare no conflicts of interest.

Table. Details of saffron samples from Ukraine and their quality characteristics according to 1ISO
3632a, n=3, (f tSf) by UV-Vis method

Region of Altitude, Geographical 1% 1% 1%
Ukraine m coordinates lom 257 nm lem 330 nm lem 440 nm
Picrocrocin / Bitter Safranal / Aroma  Crocins / Color

Kherson 58 46.80501°N, 33.57194°E 88.06 = 1.24 58.04 £ 1.05 24512+ 4.31
Kharkiv 173 49.96194°N, 35.21194°E  88.05%x1.12 50.04 £ 0.05 25417 £4.05
Zaporizhzhia 72 47.07222°N, 35.14583°E  83.64 £ 1.05 2460 £043 198.85 + 3.50
Chernihiv 110 51.33667°N, 31.94752°E  111.46 £ 1.95 37.69 £0.38 26281+4.11
Mykolayiv 74 46.79361°N, 29.98694°E 107.50 £ 1.15 27.58 £ 0.40 27451 £4.70
Odesa 182 47.18010°N, 29.52181°E  96.02 £ 1.12 35.15+£0.03 24322+ 1.02
Vinnytsia 173 48.50611°N, 29.62111°E  86.47 £ 1.23 40.01 £ 0.63 232.08 £4.16
Khmelnytskyi 311 49 53639°N, 26.19722°E 1085+ 1.05 33.90 +0.35 272.20 £4.70
Volynsk 222 50.42944°N, 24.82361°E  30.45 +0.54 9510 £1.10 253.10 +4.36
Transcarpathia 159 48.55111°N, 22.60528°E 102.30+ 1.15 36.12 £+ 0.64 218.35+3.84
Sumy 152 51.17139°N, 34.76444°E 89.47 +1.32 28.46 +0.35 27251 +4.70
Chernivtsi 110 51.33667°N, 31.94752°E 84.25 +1.20 30.84 £ 0.22 22544 £4.05

Samples were collected during September — December vegetation period, were deposited at the Herbarium of the
Botany Department of the National University of Pharmacy, Kharkiv, Ukraine; Geographical co-ordinates and elevation
above the sea level were identified using GPS devices (Prestigio GeoVision 5056).
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Effect of phytogenic inclusion on performance and meat quality
parameters in broilers

Basharat Syed?, Vladimira Ocelova?, Michaela Mohnl*
IDSM — BIOMIN Research Center, Technopark 1, 3430 Tulln, Austria, Tulln, Austria

The objectives of this study were to determine the effects of supplementing broiler diets with a phytogenic
feed additive (PFA) on performance and meat quality parameters. For this purpose, 1170 male day-old Ross
308 broiler chickens were randomly assigned to two treatments, with 9 replicates each and 65 birds per
replicate and reared for a period of 42 days. The treatments were a control diet without any feed additive
and a treatment diet containing a PFA (phytogenic blend including bioactives of oregano oil and orange oil).
The diet was corn-soybean based. Inclusion of PFA to the broiler feed improved body weight (2427 g)
compared to the control (2418 g) and reduced the mortality of broilers in the PFA group (0.51%) compared
to the control (1.02%). In the PFA group feed conversion ratio was significantly lower compared to the
control group (p < 0.05). The ultimate pH of the meat was significantly better in the PFA group compared to
the control group (p < 0.01). Breast meat drip loss was significantly (p < 0.03) lower in the PFA
supplemented group. Additionally, breast yield was also improved numerically in the PFA group.

Thus, it can be concluded that phytogenic inclusion improved broiler performance, meat quality and breast
yield.

The authors declare no conflict of interest.
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P-002
Phytochemical Characterization of Lactobacterial-Fermented Horse
Chestnut (Aesculus hippocastanum L.) Extracts

Peter Lorenz?, Lilo Maildnder?, Florian Stintzing?, Dietmar Kammerer?!
TWALA Heilmittel GmbH, Bad Boll, Germany

Horse chestnut (HC) extracts are applied in complementary medicine for the treatment of venous
circulatory disorders and other ailments [1]. While the seeds of HC have been thoroughly studied in terms
of their secondary metabolite profile, little is known about their microbial conversion upon fermentation.
Therefore, we herein investigated the fermentation of A. hippocastanum seeds with two Lactobacteria
strains (Lactiplantibacillus plantarum and Pediococcus pentosaceus). A pH decline from 5.8 to 3.3 due to
lactic acid production yielded microbiologically stable aqueous extracts. LC-ESI-MSn investigations of n-
butanol extracts from the fermentates revealed a complex spectrum of diverse metabolites, comprising
indoleacetic acid-N-glycosides, kaempferol and quercetin glycosides, saponins (aescins) and C18-
hydroxyfatty acids, the latter being characteristic Lactobacteria marker compounds. By measuring surface
tension (bubble tensiometry) and via external calibration, contents of the saponin “aescin” complex in the
extracts were found to range from 1.3 to 1.5 g/L, which may be interesting for eco-friendly applications
requiring high amounts of surface active components. The results presented here together with future
investigations into biological or pharmacological activities of fermented HC extracts may further be
exploited for the manufacturing of novel phytopharmaceutical or cosmetic preparations.

References

[1] Owczarek-Januszkiewicz, A.; Kicel, A.; Olszewska, M.A. Aesculus hippocastanum in the
pharmaceutical industry and beyond — Phytochemistry, bioactivity, present application, and
future perspectives. Ind Crops Prod 2023; 193: 116187.
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Traditional knowledge of medicinal plants used in animal health care in
Bulgaria

Anely Nedelcheva?, Mila Dimitroval, Asen Stoyanov!
1Sofia University "St. KI. Ohridski", Sofia, Bulgaria

The practice of tending livestock is among the fastest disappearing parts of traditional knowledge.
Historically, the Bulgarian festive ritual character of traditional medical practice is key [1]. Detailed
knowledge and scientific reconstruction of ethnological data are central to contemporary ethnobotanical
studies.

Written historical sources and old medicinal manuscripts, covering the period up to modern animal
husbandry were examined. Sixty-two plant taxa with an ethnovetereinary use were determined, alongside
animal-based substances (6), minerals (8) and other materials of various origins (10). Only 11.3% of them do
not occur in the wild. Widely used species with numerous use reports (3~5) are Achillea millefolium, Allium
sativum, Nicotiana tabacum, Teucrium chamaedrys and Veratrum lobelianum. Thirty-two families were
determined. Best represented (40.3% of all taxa) are the families Asteraceae, Lamiaceae, Poaceae, Rosaceae
and Solanaceae. Their use shows a relatively stable connection between plant-disease-animal, e.g.
Verbascum phoeniceum — for the treatment of ,,gurlitsa” in swine, which is also the common name of the
plant. Most cited ailments are diarrhoea, different types of wounds, scabs and cold symptoms. A
guestionnaire intended for structured and semi-structured interviews was developed and tested with two
knowledgeable informants. The historical profile of traditional ethnobotanical knowledge was drafted.

The authors are grateful to the financial support of Bulgarian NSF at the Ministry of Education and Science,
2901/KP-06-China/15/17.12.2020.

[1] Nedelcheva A, Draganov, S. Bulgarian medicinal ethnobotany: the power of plants in pragmatic and
poetic frames. In: Pieroni A, Quave CL (Eds.) Ethnobotany and Biocultural Diversities in the Balkans. NY:
Springer; 2014: 45-65.
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Comparison of different techniques used in UHPLC-MS/MS to quantify a
standardized Dry Grape Extract in complete feeds

Roxane Guichard®, Maxime Le Bot, Paul Engler*?, David Guilet*?
INor-Feed SAS, Beaucouzé, France, *Joint Lab ANR FeedinTech, Beaucouzé, France, *University of Angers, EA 921
SONAS/SFR 4207 QUASAV, France

The use of botanicals in animal nutrition is increasing rapidly. Their use requires the development of
guantification methods to control the level of supplementation, homogeneity and stability in complete
feeds. These regulatory and control requirements require methods that can be used routinely.

The use of botanicals is however a real challenge for quantification as they are mainly ingredients consisting
of hundreds of molecules with incorporation thresholds in the ppm range. A representative molecule of the
mixture called a phytomarker is often used for the quantification.

As the response thresholds are low, chromatography coupled to mass spectrometry associated with an
adapted sample preparation is usually used for quantification. These methods are accompanied by a set of
phenomena that can affect the accuracy of the quantification: loss of the analyte during extraction, mass
ionisation and matrix effects.

The objective of this study was to compare several techniques used in UHPLC-MS/MS in order to quantify a
standardized Dry Grape Extract in complete feed (Nor-Grape®, Nor-Feed, France) at 30 ppm by following the
phytomarker malvidin-3-O-glucoside.

External calibration, mismatched calibration, standard addition and internal standard techniques were
tested to determine which one would be both accurate and suitable for routine use.

The results showed that the use of a double standard addition with an internal standard provides high

accuracy for the quantification and saves considerable time on sample preparation. This makes it a suitable
technique for routine control but needs interlaboratory validation to be fully validated.
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Effect of saponin-rich plants blend to reduce methyl sulfide compounds in
canine faeces

Maxime Le Bot!, Olga Noel*, Mohammed El Amine Benarbia?
INor-feed SAS, Beaucouzé, France

Faeces aroma results from the particular combinations of odiferous volatile compounds. Methyl sulfide
compounds have been shown to be characteristic of faecal aroma. The pet food industry uses natural
alternatives, such as saponin-rich additives like Yucca schidigera to reduce odiferous compounds in faeces.
However, Y. schidigera is harvested from wild ecosystems and its increasing use makes it an endangered
natural resource. The aim of this study was to evaluate the effects of a commercial blend of saponin-rich
plants consisting of four saponin plants (Norponin Opti®, Nor-Feed) on reduction of methyl sulfide
compounds in dogs’ faeces.

Briefly, 4 dogs of different breeds, weight, ages and sexes were assayed in a Latin square experiment: a 25-
day period without supplementation (CTL) and a 25-day period supplemented with 200 ppm of rich-saponin
blend (OPTI). Protein levels in feeds ranged from 18% to 27%. For each period, faeces of the last 3 days were
collected and analysed by GC-TofMS in order to quantify dimethyl sulfide (DMS) and dimethyl disulfide
(DMDS) and compare chromatograms of volatile compounds.

Results evidenced that supplementation of saponin-rich plants blend reduced DMS and DMDS by an
average of 46% and 49% respectively. Chromatograms also showed a tendency to reduction of other volatile
compounds present in the faeces with the supplementation.

The use of a saponin-rich plants blend appears to be an efficient solution in pet food formulations in order

to reduce methyl sulfide compounds of canine faeces. However, further studies are needed to assess the
impact of other volatile compounds.
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Replacing antibiotics by natural polyphenol-rich extracts from grape marc
in pig semen extenders for refrigerated storage: Physicochemical
properties

Estibaliz Lacalle Ferndndez!?, Estela Fernandez-Alegre?, Sonia Martinez-Martinez?, Felipe Martinez-Pastor*,
Beatriz Martin-Fernandez**

1INDEGSAL, University of Ledn, Ledn, Spain, ?Bianor Biotech S.L., Ledn, Spain, 3BACRESPI, Microbiology Fac. of Veterinary,
University of Ledn, Ledn, Spain, *Molecular Biology (Cell Biology), University of Ledn, Ledn, Spain

Artificial insemination (Al) is critical for breeding in the modern pig industry. Nearly 14Ml/year of semen
extenders with antibiotics are used in the EU, contributing to the generation of antimicrobial resistance.

The objective was to substitute antibiotics by natural polyphenol-rich extracts from grape marc (LIDSA-
USC/i-Grape, Spain), testing the physicochemical properties of the formulations.

We tested Beltsville Thawing solution (self-made, BTS) and Vitasem (commercial, Magapor). Vehicles and
extracts (1:1 water:vehicle, ethanol E, ethyl lactate EL, propyleneglycol PG) were tested at 2% and 0.625% in
a pig semen storage protocol at 17 °C (sampling at days 0, 3, 7 for conductivity, pH, osmolality, and redox
potential, ORP).

Conductivity (mS/cm) did not vary (BTS: 6.65 + 0.02; Vitasem: 10.47 + 0.01) between treatments, but pH
(BTS: 7.74 £ 0.01; Vitasem: 8.05 + 0.00) decreased in EL (BTS and Vitasem, 0.625%: 6.17 + 0.01, 6.55 + 0.01;
2%:4.40 £ 0.06, 5.18 £ 0.08). Osmolality (mOsm/kg) increased with vehicle 2% (BTS: 319+ 2, E: 515+ 1, EL:
492 +1,PG: 483 + 2; Vitasem: 299 + 2, E: 489 + 3, EL: 469 + 1, PG: 453 + 1). Only EL vehicle in BTS increased
ORP (182.1 3.6, 0.625%: 216.8 + 2.1, 2%: 307.9 £ 0.9). Extracts decreased ORP in all cases, showing the
powerful antioxidant effect of polyphenols from grape marc.

In summary, vehicles modified pH and osmolality, but E and PG effects at 0.625% were not concerning.
Polyphenol formulations showed potent antioxidant capacity inducing ORP-changes. Further experiments
are in need to determine the effects on sperm conservation at 0.625%.

The authors thank G. Rivas and Magapor SL (Spain).
This study was supported by NeoGIANT H2020 project (UE 101036768).

The authors declare no conflict of interest.
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Grape extract potential on intestinal health in pigs

Joanna Polak®
TWarsaw University Of Life Sciences, Warsaw, Poland

Grapes are rich in phenolic compounds with many health-promoting properties for animals and humans.
Grape seed extract, grape skin extract and their mixture belong to the registered feed additives in the EU.
The aim is to give a brief overview of the most important findings from in vitro and in vivo studies and to
emphasise the beneficial impact of grape phenols on intestinal health in pigs.

A total of 13 (2013-2023) studies were included in the analysis. In addition to the antioxidant, wound
healing and anti-inflammatory properties, supplementation with GSP (Grape seed extract) also significantly
reduced the incidence of diarrhoea in piglets. Studies in pigs showed that grape phenols have modulatory
properties on the gut microflora by increasing the levels of beneficial bacteria and exhibiting antimicrobial
activity against various pathogenic bacteria. They improve the morphology of the small intestinal mucosa,
promote the growth of the small intestinal villi, and show promising properties regarding intestinal integrity
and reduction of permeability, due to expression of genes encoding epidermal growth factor receptor,
insulin-like growth factor 1 (IGF-1) and IGF-1 receptor in the duodenum, as well as an increased expression
of TJ proteins. GSE has been also found to have dose-dependent positive and negative effects on the gut,
although it is generally considered safe.

In conclusion supplementation with grape extracts showed potential for intestinal health in pigs and is
recommended for further investigation in relation to specific intestinal disorders and under various
challenging factors.
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P-009
A Pilot study on oral treatment of equine sarcoid with mistletoe extract
(Viscum album L.)

Ulrike Biegel
IForschungsinstitut fiir biologischen Landbau, 5070 Frick, Switzerland

There are many therapeutic options for equine sarcoid (ES). Unfortunately, these are not satisfactory and
often lead to recurrences. An RCT study on the use of a pine mistletoe injection preparation (PMP) showed
astonishing results. The treatment group showed significantly higher cure and remission rates than the
placebo group. However, repeated injections may lead to treatment refusal. The present study aimed to
compare injection application with oral administration of PMP. An experimental group (EG) of 10 equids
was treated orally with one vial TIW for 15 weeks, followed by continuous updates within one year. The
setup was the same as in the previous RCT study. The EG was 3-10 years old, horses had between 1 and 10
ES. In only one horse the sarcoids continued to grow, in three the number of sarcoids decreased, five horses
and one donkey were completely cured.

The results were compared to 20 placebo-treated horses from the previous RCT study. Both groups showed
no significant differences before PMP treatment (mean + standard deviation: number of ES placebo: 5.3 +
3.2, PMP: 5.0 + 3.1; surface ES placebo: 3.8 + 2.1, PMP: 4.7 + 2.6). The results show a significant reduction in
number and surface area of the ES in horses orally treated with PMP (number of ES: placebo: +0.2 + 2.5;
PMP: -2.3 + 2.1; surface area decline/months: placebo: +0.0145 + 0.248; PMP: -0.234 + 0.220). These results
indicate that oral application of PMP may be effective in the treatment of ES.
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In vitro bioactivity of Combretum elaeagnoides Klotzsch methanol leaf
extract and fractions against pathogens causing bovine mastitis

Rosemary Erhabor?, Jean Paul Dzoyem?, Lyndy McGaw?
1University of Pretoria, Pretoria, South Africa, ?University of Dschang, Dschang, Cameroon

Bovine mastitis, an inflammatory disease affecting cows, causes severe economic consequences in the dairy
industry. The bioactivity of Combretum elaeagnoides methanol extract and fractions against six clinical
isolates of Staphylococcus aureus (SA1-SA6) and two ATCC strains (S. aureus ATCC 29213, S. epidermidis
ATCC 35984) was investigated. The antibacterial potential of the extracts was determined via serial
microdilution. Quorum quenching (QQ) activity was ascertained via inhibition of violacein production in
Chromobacterium violaceum. Antioxidant activity was determined using in vitro chemical assays. The 15-
lipoxygenase enzyme and nitric oxide (NO) inhibition assays were utilised to ascertain the anti-inflammatory
activity of the extracts. Tetrazolium-based colorimetric reduction assay was used to determine the
cytotoxicity of the extracts against Vero and bovine dermis cell lines. The ethyl acetate fraction had the best
inhibition against all test bacteria (MIC = 0.07- 0.23 mg/mL). The dichloromethane fraction at different test
times (TO, T24, T48) had the best biofilm biomass inhibition against most of the test strains with inhibition
>50%. The extract and fractions had excellent QQ activity with I1Cso > 1.25 mg/mL and good lipoxygenase
inhibition (ICso = 28 to > 100 pg/mL). All extracts had antioxidant efficacy against the DPPH and ABTS free
radicals. The extract and fractions had moderate to good NO inhibition (ICso = 43.81 - 95.76 ug/mL). The
methanol extract and fractions were non-toxic to the bovine dermis cells (LCso > 20 pg/ml). Thus, C.
elaeagnoides extract or fractions may be recommended for the development of herbal preparations for the
prevention and treatment of bovine mastitis.
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P-011
Plant extracts effective against biofilm formation of Salmonella and
Enterococcus pathogens relevant to the poultry industry

Moipone Lebeloane?, Ibukun Famuyide!, Esameldin Elgorashi?, Lyndy McGaw?*
1University of Pretoria, Pretoria, South Africa, >ARC-Onderstepoort Veterinary Research, Pretoria, South Africa

Salmonella and Enterococcus species are important foodborne pathogens in the poultry industry. Due to
their persistent biofilm forming properties, simple strategies such as cleaning and sanitisation of surfaces in
poultry processing are not entirely effective. In this study we examined the antibacterial and anti-biofilm
activity of acetone and methanol plant extracts of sixteen South African plants preliminarily identified for
their antibacterial activity. The minimum inhibitory concentration (MIC) against Salmonella enterica subsp.
enterica serovar Typhimurium (ATCC 700720) and Enterococcus faecalis (ATCC 29212) was determined using
a serial microdilution assay. Extracts were screened for cellular toxicity against Vero mammalian cells. The
ability of the plant extracts at a sub-inhibitory concentration of 0.156 mg/ml to prevent biofilm formation
was assessed using the crystal violet quantification method. The crude extracts had MIC values ranging from
0.313 to 2.5 mg/ml. Relatively low cytotoxicity was observed with selectivity index values of 2.21 and 1.39
against S. Typhimurium and E. faecalis respectively. The methanol extract of Senegalia galpinii inhibited
85.20% of S. Typhimurium and 97.27% of E. faecalis cell attachment after 24 h incubation, indicating anti-
biofilm activity. Such bioactive plant extracts may be suggested for further development into antimicrobial
and antibiofilm natural products to be used in the poultry industry. Future studies include exploring
mechanism of action and isolation of active compounds.

The authors declare no conflict of interest.
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P-012
Potential of selected South African plants in the management of bovine
mastitis caused by multi-drug resistant strains of Streptococcus uberis

Ayodele Akinboye?, Inge-Marie Petzer?, Lyndy McGaw!
1University of Pretoria, South Africa

Streptococcus uberis is a significant pathogen causing bovine mastitis. Strains of S. uberis have shown
biofilm-forming ability and alarming levels of antibiotic resistance leading to treatment failures. This study
aimed to investigate the antibacterial and anti-biofilm activities of selected South African plants against
isolated strains of multidrug resistant (MDR) strains of S. uberis. Plant selection was based on reported
minimum inhibitory concentration (MIC) of less than 0.1 mg/mL against Staphylococcal bacteria of mastitis
origin. The MIC values of acetone and ethanol extracts of four plants (Searsia lancea, Indigofera frutescens,
Erythrina caffra and Antidesma venosum) were determined against seven clinical S. uberis isolates and S.
uberis ATCC 700407 using a serial microdilution assay. Anti-biofilm activity and cytotoxicity in bovine dermis
(BD) and Vero cells were determined using standard methods. MIC values ranged between 0.01 and 2.50
mg/mL, with the lowest MIC obtained with the acetone extract of S. lancea (0.01 — 0.09 mg/mL).
Interestingly, the MDR isolates were more susceptible to the extracts than the ATCC strain. The ethanol
extract of S. lancea had the highest mean selectivity index value of 25.70. The extracts were generally less
toxic to BD cells than Vero cells. All the organisms demonstrated biofilm-forming ability. The acetone extract
of S. lancea completely inhibited biofilm formation and disrupted preformed biofilm of S. uberis at three
sub-MIC concentrations. These findings demonstrate the potential of these plants as effective ethno-
therapeutic options in bovine mastitis. They are recommended for further investigation towards developing
novel alternative formulations for mastitis management.
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P-013
Obliguumol a novel antifungal compound from leaves of Ptaeroxylon
obliguum has several other good activities and is safe for animals

Jacobus Eloff!, Thanyani Ramadwa?, Lyndy McGaw?
IUniversity Of Pretoria, Pretoria, South Africa

The submitting author - on behalf of all authors - has not granted permission to the Society for
Medicinal Plant and Natural Product Research (GA) to include this abstract in printed and
electronic media published.
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Studies on the antioxidative mode of action of phytogenic feed additives
in rainbow trout

Christof Pristouschek®, Manuela Pillinger?, Vladimira Ocelova’, Klaus Teichmann?
1DSM Austria GmbH, 3430 Tulln, Austria

In previous trials, two phytogenic feed additives were investigated for their impact on the antioxidant status
In previous trials [1], two phytogenic feed additives were investigated for their impact on the antioxidant
status of rainbow trout fillets. One of the additives was rich in carvacrol (12 g/kg), while the other was rich
in thymol (6 g/kg). In order to measure the antioxidant status, levels of glutathione reductase, glutathione-
S-transferase, and malondialdehyde were assayed at day O and day 5 after slaughter. Phytogenic
supplementations of rainbow trout feed improved the antioxidant status of fillets. Levels of
malondialdehyde were significantly lower on day 5 and levels of glutathione-based enzymes were
significantly higher at both time points compared to the control group. These findings gave rise to additional
studies on antioxidative effects of phytogenics in rainbow trout to enhance our understanding of modes of
action on the animal physiology. Primary cell cultures of intestinal epithelial cells were chosen as a model of
the intestinal barrier which is crucial for animal health and growth. 25 fish were sampled within 5 months
and a method to isolate primary gut epithelial cells (Figure 1) from different intestinal segments (pyloric
caeca, mid and hind gut) was successfully established. The pyloric caeca are part of the mid gut and consist
of a variable number of tubes that increase the gut surface area. In the current study, the pyloric caeca
showed the highest success rate for isolation of growing cell cultures and will be used for the upcoming
investigations into the mode of action of phytogenics to counteract oxidative effects induced by radical
oxygen species.

. B o

Figure 1: Primary epithelial cells isolated from the pyloric caeca of a rainbow trout on day 2.

[1] Giannenas |. Triantafillou EI, Stayrakakis S. Margareni M, Mawidis. Steiner T, Karagouni. Assessment of
dietary supplementation with carvacrol or thymol containing feed additives on performance, intestinal microbiota
and antioxidant status of rainbow trout (Oncorhynchus mykiss). Aquaculiure 2012; 350-353: 26-32
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Rosmarinic acid and chlorogenic acid as gut contractility modifier in swine
— ex vivo study

Martyna Postuszny?, Sorphon Suor-Cherer?, Mohammed el Amine Benarbia?, Sekhou Cisse?, Marta Mendel*
IWarsaw University of Life Sciences, Warsaw, Poland, °Labcom FeedInTech, Beaucouzé, France

Rosmarinic acid and chlorogenic acid are the main active substances of Melissa officinalis which is a very
common herb with high palatability. It also has a long history of being used in traditional medicine. This
study aimed to develop knowledge about Melissa extract and its main active substances with regards to
swine jejunum contractility.

The experiments were conducted on longitudinal and circular jejunum samples collected from routinely
slaughtered swine. The effect of rosmarinic (1) and chlorogenic (2) acid on spontaneous and ACh-induced
activity was evaluated under isometric conditions.

The results revealed dose-dependent potency of chlorogenic acid to increase the magnitude of
acetylcholine-induced and spontaneous contractions. Rosmarinic acid worked inconsistently. This phenolic
acid increased the spontaneous activity of the circular jejunum muscle but did not significantly affect the
spontaneous activity of longitudinal muscles. The strength of acetylcholine-induced contraction on circular
muscle decreased gradually up to the highest concentration, where it suddenly increased significantly. In
the longitudinal muscularis, the force of contraction decreased after adding rosmarinic acid, but only at
higher doses.

The results of the performed study indicate that rosmarinic and especially chlorogenic acid can be used to
control gastrointestinal motility of swine.
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P-016
NeoGiANT — the power of grape extracts: antimicrobial and antioxidant
properties to prevent the use of antibiotics in farmed animals

Trinidad de Miguel®, Marta Lores?, Maria Celeiro?
IUniversity of Santiago de Compostela, 15782- Santiago De Compostela, Spain

To overcome the challenges related to AMR derived from the misuse and abuse of antibiotics in