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Plant groups

Angiosperms

Flowering plants

Gymnosperms

Conifers, cycads and allies

Seed
plants
Lycopods

Club mosses, quillworts

Ferns and horsetails

Vascular
plants

Bryophytes

Algae Mosses, liverworts, hornworts

Land
plants

Plants
Source: Willis et al. 2017



1. INTRODUCTION

Biodiversity & Convention on Biological Diversity
(Rio de Janeiro, 1992)

“It is necessary to document all traditional uses of
Conservation of biological diversity resources in their natural state — it is urgent — and give
maximum priority to those that are in decline and
could be lost.”

Sustainable use of its components Traditional knowledge -
Ethnobiodiversity

Biomes

Fair and equitable sharing of the

benefits arising out of the utilization

Populations

NAGOYA PROTOCOL

(2010)
Convention on
Biological Diversity

Genes & Genomes



1. INTRODUCTION

Biodiversity hotspots

Ethnobiodiversity hotspots
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ETHNOBOTANY

/N

ethnos < > botané
(people) (herb)

Nolan & Turner (2011): "Ethnobotany will be a field of
relevance and importance in the world as long as there is a
Harshberger (1896): "The study of ethno-botany aids in elucidating need for original careful  systematic, collaborative
the cultural position of the tribes who used the plants for food, documentation of people’s dynamics interactions with the
shelter or clothing [...] An ethno-botanical study throws light upon plant world, for bridging social and ecological systems, for
the pCISf defFbeﬁOﬂ ofp[ants [] An efhﬂO’bOfG’ﬁfCG[ SfUdy helps mamtammg aﬁd enhancmg b[ocu[fura/ d;\/ersjfy’ and for
Us to decide as to the ancient trade routes [...] Ethno-botany is reconnecting Health and wellbeing with cultural and
useful as suggesting new lines of manufacture at the present day.” environmental integrity”.
XIX century >> XX century >> XXI century >
Portéres (1961): “['Fthnobotanique est une discipline Pardo-de-Santayana & Macia (2015): “Ethnobotany
interprétative et associative qui recherche, utilise lie et has a key part to play in studies of how ethnic groups
interpréte les faits d'interrelations entre les Sociétés Humaines can benefit from and coexist with their ecosystems".

et les Plantes en vue de comprendre et d'expliquer la naissance
et le progrés des civilisations, depuis leurs débuts végétaliens
Jusqu'a lutilisation et la transformation des végétaux eux-
mémes dans les Sociétés primitives ou evoluées.” Garnatje et al (2017a,b): “Ethnobotany, located at the
interface of natural and social sciences, is a discipline that
addresses the relationships between humans and plants [...] in
confluence with ‘omic’ and molecular phylogeny could provide
better tools for the discovery of the next generation of natural
products inspired by popular knowledge *.
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Ethnobotany is an evolving

interdisciplinary field at the intersection of
ETHNOBOTANY

natural and social science.

rural exodus

: agricultural
traditional knowledge T . -

Evolution

RESILIENCE

acculturation /
transculturation

globalization

genetic

hot nodes

metabolomics

targeted
bioprospecting

meta-analysis

citizen science

NEW

APPROACHES

computationa

: application:
phytochemistry applicatio
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Specific objectives

O Create catalogs of uses and common names for
plants and fungi.

O Inventory biological and ethnological heritage for its
preservation.

O Improve the exploitation and conservation of rnatural
resources.

O Research potentially useful species, as well as
lineages of interest for research (bioprospecting and
transfer).

O Return the acquired knowledge to society through
appropriate dissemination.
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Methodology

Data management
& analysis

Selection of

informants

Snowball sampling
(Goodman, 1961; Bernard, 2006)

Semistructured interviews,

participant observation,
freelisting, questionnaires

Code of ethics of the
International Society of
Ethnobiology (ISE, 2008)

ConSEFS (Heinrich et al. 2018)

Interview transcriptions,
databasing & vouchering

Sharing results &
returning the
knowledge
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OBJECTIVES & METHODOLOGY

Sharing results with locals

Nagoya protocol provides a transparent legal
framework for the effective implementation of one of
the three objectives of the CBD: the fair and equitable
sharing of benefits arising out of the utilization of
genetic resources. It also covers traditional
knowledge (TK) associated with genetic resources
that are covered by the CBD and the benefits arising
from its utilization.

The protocol was aproved in Nagoya (Japan) on 2010
and entered into force on 2014.

Blue (parties); Green (signed, but not ratified); Dark grey (non signatory, but
BDC partly); Light grey (non signatory, non-BDC partly). Source: Wikipedia

NAGOYA PROTOCOL

ON

=~ ACCESS TO GENETIC RESOURCES

<

g AND THE FAIR AND EQUITABLE

d e

How to link

Local Ecological
Knowledge and
Digital Sequences
Information to
ensure an effective
recognition of
knowledge holders
by the Nagoya
protocol and the
Kunming-Montreal
Global Biodiversity
Framework?

SHARING OF BENEFITS ARISING
FROM THEIR UTILIZATION

TO THE
CONVENTION ON

BIOLOGICAL DIVERSITY

TEXT AND ANNEX

The overarching gool of the Nogoya Protocol is to protect biodiversity and asso-
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Ethnobotanical databases

080

Etnobotanica

dels Paisos Catalans

https://etnobotanica.iec.cat/

i instiue
Univensin AT
BARCELONA 7 "oy c

CANNUSE

A database of Cannabis traditional uses

institut UNIVERSITATox
’P‘?",",“ E BARCELONA “__

csic am

Medicinal Plant Names Services Bcﬁ:,’i‘{’éKe‘V

Gardens

Native American Ethnobotany

A Database of Foods, Drugs, Dyes and Fibers of Native American Peoples, Derived from Plants.

L_J_SDA Dr. Duke's Phytochemical and Ethnobotanical
=l D;tabases

U.5. DEPARTMENT OF AGRICULTURE

LF SO INFL WP&AP OP&P

Digestive system and nutritional disorders . .
Nervous system and mental disorders . .' .
Pain and inflammations . .
Infections and infestations . .
Skin and subcutaneous tissue disorders . o o o
Respiratory system disorders .
disorders and traumas . .
Circulatory system and blood disorders . ®
Tonic and restorative . [ ] ’ Q
Genitourinary system disorders .
system and bolic disords [ ]

Immune system disorders and neoplasia

Other categories and unclassified

Source: Balant et al. 2021

261




Phylogenetic prospecting

Phylogeny offers robust predictive
perspectives for plant usage.

A B * :
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A: No significant phylogenetic signal (taxa overdispersed). B:
Strong phylogenetic signal (hot node).

ETHNOBOTANICAL CONVERGENCE

i

The use of the same (or closely related) species in
the same ways in different cultures indicates that
different and often non-interacting human groups

have independently acquired this knowledge.
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Journal of Herbal Medicine & (2016) 1-11

Contents liste svailsble st ScienceDirect

Journal of Herbal Medicine

journal homepage: www.elsevier.com/locate/hermed

Research paper

Phylogeny of medicinal plants depicts cultural convergence among @mm“
immigrant groups in New York City

Camilla Xavier, Jeanmaire Molina®

Medicinal Application
W Gastrointestinal
W Cardiovascular
[} Respiratory/Tmmune Support r
B Female Reproductive 1C. Apincese
B MusculoSkeletal

] Anti-Parasitic/Antibiotic

B Stimulant/Energizing

B Urinary

Culture
Latin
Ayurvedic/Indian

Middle Eastern
Chinese

— Afican

IF. Fabaceae

The phylogenetic analysis revealed that plant families
converge in uses for specific health conditions.
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Received: 5 March 2024 Revised: 5 July 2024 Accepted: 31 July 2024
DOI: 10.1002/ppp3.10566

Plants People Planet PTT
RESEARCH ARTICLE —_—
Phylogeny and bioprospecting: The diversity of medicinal
plants used in cancer management
597 genera
used globally to
treat cancers

Jamie B. Thompson | Julie A. Hawkins

The phylogeny predicts certain lineages

with high potential for cancer drug

discovery.
The study shows the independent and repeated
targeting of specific lineages of plants by
different people in different parts of the world.
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Contents lists available at ScienceDirect

Journal of Ethnopharmacology

journal homepage: www.elsevier.com/locate/jethpharm

A phylogenetic road map to antimalarial Artemisia species m
Jaume Pellicer™’, C. Haris Saslis-Lagoudakis™’, Esperanca Carrié, Madeleine Ernst”, e

Teresa Gamalje". Olwen M. Grace®, Airy Gras®, Marius Mumbri®, Joan Vallés®, Daniel Vitales®,
Nina Rensted"™

117 species with ethnobotanical

t
) W data

Species with potential bioactivity against malaria symptoms.
Novel records of artemisinin presence in Artemisia.
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Ethnobotany has applications in many fields of current global concern and can contribute to
them in different aspects:

O Development of new drugs

U Food security & sovereignty

Q Sustainable materials 723y SUSTAINABLE ,‘m,
‘\\@ Y DEVELOPMENT \J %e® ALS

O Biodiversity conservation
EOUAUTY Mmsmmmu

GOOD HEALTH QUALITY
AND WELL-BEING EDUCATION

O Climate change

U Education initiative
DECENT WORK AND A 1 REDUCED
ECONOMIC GROWTH INEQUALITIES

o

ﬁi L

13 ook 14 o 16 Moo B 17 ?éﬁ'rﬁi“&“ifé
e SUSTAINABLE
i DEVELOPMENT
.t GOALS

Source: United Nations. 2024
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4. MEDICINAL PLANTS

Traditional medicine is one of the most easily available treatment methods in developing
countries. Approximately 80% of the world’s population uses traditional medicine to meet
their primary healthcare needs3.

> 38,000 species of plants are documented as medicinal®.

ETHNOBOTANY plays a very important role in the path of
new compounds discovery.

SWHO. 2022; “MNPS. 2023
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Why do plants make medicinal compounds?
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Why do plants make medicinal compounds?

Attract pollinators

€Y

Detter other plant species
from growing nearby

Defense against

C herbivory
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Medicinal plants families

Mediterranean area

EESPAIN
EALBANIA
OEGYPT
OITALY
OMOROCCO
OCYPRUS
OALGERIA

IVIIVLEAN F

Source: Gonzalez-Tejero et al. 2008

80
Fabaceae i 708
2,334 species 1.059 Mavaceae Aiiacess :
, 621 586 B0
50
40
Euphorbiaceae Apocynaceae 304
863 858
204
B
o I I
. - T 3 =
FAMILY COMMON TOTAL NUMBER OF | MEDICINAL KEY CLASS OF COMPOUNDS [73] F (]
FAMILY NAME NUMBER MEDICINAL | SPECIES FOUND IN MANY MEDICINAL H ; b %
OF SPECIES | SPECIES AS % OF TOTAL | SPECIES IN EACH FAMILY = X O O
IN MPNS O = m a % m %
Fabaceae pea and bean 20,856 2,334 11.2 alkaloids ﬁ g = a R
Lamiaceae mint 7,756 1,059 13.7 terpenes m
Euphorbiaceae spurge 6,407 863 135 diterpenoids m
Apocynaceae dogbane 6,341 858 135 cardiac-glycosides
Malvaceae mallow 5,329 621 147 organic acids
Apiaceae parsley or carrot 4,079 586 14.4 coumarins
Ranunculaceae buttercup 3,640 434 119 alkaloids
Source: Willis et al. 2017
Caryophyllaceae;
Fabaceae; 38;3%
Spain o0k
Rest of families (104); Lamiaceae; Rosaceae; Poaceae;
717; 52% 151;11% 63; 5% 35; 2%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Asteraceae; Apiaceae;
202; 15% 48; 3%

Source: Mateo-Martin et al. 2022

Plantaginaceae;

37;3%
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. plants M

Article
The Role of Botanical Families in Medicinal Ethnobotany:
A Phylogenetic Perspective

Airy Gras L*, Qriane Hidalgo 1 Ugo D’"Ambrosio 2(, Montse Parada 3, Teresa Garnatje ! and Joan Valles 3idx

Family UR UR (%) Number of Taxa with Medicinal Uses
Lamiaceae 7336 15.40 75
Asteraceae 5667 11.90 116
Rosaceae 2652 5.57 57
Malvaceae 2298 4.82 13
Adoxaceae 1971 4.14 3
Aplaceae 1661 349 26
Amaryllidaceae 1544 3.24 8
Oleaceae 1468 3.08 9
Finaceae 1383 290 10
Rutaceae 1329 279 12
Amarylidaceae ————» Poisoning
Rutaceae
Saxifragaceae — * Pregnancy, birth and puerperal
disorders
Poaceae —>

Genitourinary system disorders
Ranunculaceae @———»

Immune system disorders and
Malvaceae — neoplasia

Nervous system and mental
disorders

[ancrosoerus ]
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Conservation of medicinal plants
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Medicinal m
Plants

wrosy - Olayiwola Akerele
Vernon Heywood and Hugh Synge
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Molecules from nature: Reconciling biodiversity conservation
and global healthcare imperatives for sustainable use of
medicinal plants and fungi

Melanie-Jayne R. Howes™* @ | Cassandra L. Quave®® | Jérome Collemare* |
Evangelos C. Tatsis® | Danielle Twilley’ | Ermias Lulekal® | Andrew Farlow™*® |
LipingLi** | Marfa-Elena Cazar’® | Danna J.Leaman'® | Thomas A.K. Prescott’ |
William Millikeri* | Cathie Martin* | Marco Nuno De Canha” | Namrita Ll |
Haining Qin®” | Bamaby E.Wallker™® | Carlos Vasquez-Londofio*® | Bob Allkin® |
MalinRivers®* | Monique S. J. Simmonds®® | Elizabeth Bell*° | Alex Battison* |

Juri Feli® | Felix Forest™® | Christine Leon®* | China Williams® | Eimear Nic Lughadha’®
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Sustainable Development and Biodiversity 33

Sumita Jha
Mihir Halder Editors

| Medicinal Plants:
Biodiversity,

Biotechnology
and Conservation

@) Springer

Pollution

Transportation & 1.9%
service corridors Other

i 2.3% 0.7%

Human disturbance Geological events
e ! . 21% \ 0.3%
nergy production & mining \
24% \
Climate change & ™~

severe weather
) Agriculture &
Invasive & other ) aquaculture
problematic species, —_

genes & diseases

Natural system
modifications

Residential &
commercial
development

Biological
resource use

Source: Howes et al. 2020
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Wild harvesting

Discovery  Stabilization Decline Extinction
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///
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Source: Chen et al. 2016
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Received: 11 October 2022 Accepted: 24 May 2023
DOI: 10.1002/pan3.10511
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Cultural importance, availability and conservation status of
Spanish wild medicinal plants: Implications for sustainability

J. Mateo-Martin®2® | G. Benitez® ® | A.Gras**© | M. Molina®® |
V. Reyes-Garcia™”®® | J. Tardio®® | A.Verde’® | M.Pardo-de-Santayanal®®
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Numberof compounds

O The process of drug discovery has been estimated to
take an average of 10 years upwards® and cost more
than 800 million dollars®.

Stage1
Basicresearch

Stage 2
5,000— 20,000
Drugdiscovery

N Q It has been estimated that only one in 5,000 lead
prechnical research compounds will successfully advance through clinical

Stages - trials and be approved for use’.

20,000 +

Clinical research

Stages
Approveddrug = —
/ T 9 'y% o
Ethnobotanical Preparationof Bioassay-quided Medicinal Clinical
information extracts fractionation chemisty studies
BOTANICAL
DRUG
Botanical Biological Active compound Toxicology,
identification assays identification pharmacology &
formulation
~N
A

9 i

owo&h

@/\;“La O
d

OX &

5 Reichert. 2003; 6 Dickson & Gagnon. 2004; 7 Balunas & Kinghorn. 2005
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Thiz ls an open access artche published under an ACS AuthorCholoe License, whidh pemrnits
T JOURNAL OF copying and redistribution of the arfice or any adaptathons for non-commaerdal purposes.
L 0y
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Natural Products as Sources of New Drugs over the Nearly Four
Decades from 01/1981 to 09/2019

David J. Newman* and Gordon M. Cragg

S*/NM, 207,11 V2 142,75 ~B, 346,18.4

S*, 65,3.2 :
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|
\

/

/ code brief definition/year

N; 71,38 B biological macromolecule, 1997

(B, 14, 0.8 N unaltered natural product, 1997
/ NB botanical drug (defined mixture), 2012

ND natural product derivative, 1997
S synthetic drug, 1997
S* synthetic drug (NP pharmacophore), 1997
A% vaccine, 2003
/NM mimic of natural product, 2003
S/NM, 217, 11.5
ND, 356, 18.9
S, 463, 24.6
*B «N =NB =ND =S S/NM =S* «S*NM sV 40
35
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Traditional herbal medicinal products

L 136/85

30.4.2004 Official Journal of the European Union

DIRECTIVE 2004/24/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

of 31 March 2004

amending, as regards traditional herbal medicinal products, Directive 2001/83/EC on the
Community code relating to medicinal products for human use

The long tradition of the medicinal product makes it
possible to reduce the need for clinical trials, in so far
as the efficacy of the medicinal product is plausible on
the basis of long-standing use and experience.
Pre-clinical tests do not seem necessary, where the
medicinal product on the basis of the information on
its traditional use proves not to be harmful in specified
conditions of use. However, even a long tradition does
not exclude the possibility that there may be concerns
with regard to the product's safety, and therefore the
competent authorities should be entitled to ask for all
data necessary for assessing the safety. The quality
aspect of the medicinal product is independent of its
traditional use so that no derogation should be made
with regard to the necessary physico-chemical,
biological and microbiological tests. Products should
comply with quality standards in relevant European
Pharmacopoeia monographs or those in the phar-
macopoeia of a Member State.

The vast majority of medicinal products with a
sufficiently long and coherent tradition are based on
herbal substances. It therefore seems appropriate to
limit the scope of the simplified registration in a first
step to traditional herbal medicinal products.

Atrticle 16¢

1.  The application shall be accompanied by:

(c) bibliographical or expert evidence to the effect that the

medicinal product in question, or a corresponding
product has been in medicinal use throughout a
period of at least 30 years preceding the date of the
application, including at least 15 years within the
Community. At the request of the Member State
where the application for traditional-use registration
has been submitted, the Committee for Herbal
Medicinal Products shall draw up an opinion on the
adequacy of the evidence of the long-standing use of
the product, or of the corresponding product. The
Member State shall submit relevant documentation
supporting the referral;
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Examples of active ingredients to human health with ethnobotanical knowledge associated:

Taxon Active ingredients or derived medicines Medicinal use

Aesculus hippocastanumL. Escin Antivaricose, antihemorrhoidal, for venous insufficiency
Artemisia annual. Artemisinin Antimalarial

Alropa belladonnal. Atropine Mydriatic

Filipendula vimaria (L) Maxim., Salix albal. Acetylsalicylic acid Analgesic, antipyretic, antiinflamatory

Camellia sinensis (L) Kuntze, Coffea arabical.. Cafeine Stimluant

Lannabis satival.

Cannabidiol, tetrahydrocannabinol

Analgesic, antiemetic

Carapichea jpecacuanha(Brot) L Andersson

Emetin

Emetic, for amoebic dysentery

LCarica papayal.

Papaine

Mucolytic, digestive

Catharanthus reseus(L) G. Don

Vinblastin, vincristin

Antileukemic, for Hodgkin's lymphoma

Chondradendran tomentosumRuiz & Pav. Tubocurarine Muscle relaxant

Colehicum autumnalel. Colchicine Antiuricemic

[igitalis purpureal., [ lanatakhrh. Digoxin, digitoxin Cardiotonic

Dioscorea compositatemsl., 4 zingiberensisC. H. Wright Diosgenin Contraception, sex hormone

Ephedra sinica Stapf Ephedrine, pseudoephedrine Bronchodilator, for rhinitis

Ginkgo bilobal.. Ginkgolide Toimprove memory, for Alzheimer’s disease
Micium verumHook.f. Oseltamivir For influenza

Melilotus officinalis (L) Pall. Dicumarol Antithrombotic

Papaver somniferumL. Codeine; morphine; papaverine Analgesic, antitussive; analgesic; antiespasmodic
Physastigma venenosumBalf. Physotigmine For glaucoma

Rauvolfia serpenting (L) Benth. ex Kurz Reserpin Antihypertensive

Senna alexandrinaMill Sennoside Laxative

Sitybum marisnum(L) Gaertn. Silymarin; silibinin Hepatoprotective; antitumor

Syzygivm aromaticum(L) Merr. & L. M. Perry Eugenol Dental analgesic

Taxus brevifaliaNutt., T baccatal. Paclitaxel Antitumor

Valeriana officinalis L., I phul.

Valepotriate

Sedative, anxiolytic

Source: Adapted from Valles. 2019
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5. PLANT NATURAL PRODUCTS IN DRUG DISCOVERY

TABLE 1 Fifty drugs discovered from ethnobotanical leads

Drug
Ajmaline
Aspirin
Atropine
Benzoin
Caffeine
Camphor
Cascara
Cocaine
Codeine
Colchicine
Demecolcine
Deserpidine
Dicoumarol
Digoxin
Digitoxin
Emetine
Ephedrine
Eugenol
Gallotanins
Hyoscyamine
Ipecac
Ipratropium
Morphine
Noscapine
Papain
Papaverine
Physostigmine
Picrotoxin
Pilocarpine
Podophyllotoxin
Proscillaridin
Protoveratrine
Pseudoephedrine
Psoralen
Quinine
Quinidine
Rescinnamine
Reserpine
Sennoside A,B
Scopalamine
Sigmasterol
Strophanthin
Tubocurarine

Teniposide
Tetrahydro-
cannabinol
Theophylline
Toxiferine
Vinblastine
Vincristine
Xanthotoxin

Medical use

Plant source

For heart arrhythmia
Analgesic, antiinflammatory
Pupil dilator

Oral disinfectant
Stimulant

For rheumatic pain
Purgative

Ophthalmic anaesthetic
Analgesic, antitussive
For gout

For leukaemia, lymphomata
Antihypertensive
Antithrombotic

For atrial fibrillation

For atrial fibrillation

For amoebic dysentery
Bronchodilator

For toothache
Haemorrhoid suppository
Anticholinergic

Emetic

Bronchodilator

Analgesic

Antitussive

Attenuator of mucus
Antispasmodic

For glaucoma
Barbiturate antidote

For glaucoma

For condyloma acuminatum
For cardiac malfunction
Antihypertensive

For rhinitis

For vitiligo

For malaria prophylaxis
For cardiac arrhythmia
Antihypertensive
Antihypertensive
Laxative

For motion sickness
Steroidal precursor

For congestive heart failure
Muscle relaxant

For bladder neoplasms
Antiemetic

Diuretic, antiasthmatic
Relaxant in surgery

For Hodgkin’s disease
For paediatric leukaemia
For vitiligo

Rauvolfia spp.
Filipendula ulmaria
Atropa belladonna
Styrax tonkinensis
Camellia sinensis
Cinnamomum camphora
Rhamnus purshiana
Erythoxylum coca
Papaver somniferum
Colchicium autumnale
C. autumnale
Rauvolfia canescens
Melilotus officinalis
Digitalis purpurea
D. purpurea
Psychotria ipecacuanha
Ephedra sinica
Syzygium aromaticum
Hamamelis virginia
Hyoscyamus niger
Psychotria ipecacuanha
H. niger
Papaver somniferum
Papaver somniferum
Carica papaya
Papaver somniferum
Physostigma venenosum
Anamirta cocculus
Pilocarpus jaborandi
Podophyllum peltatum
Drimia maritima
Veratrum album
E. sinica
Psoralea corylifolia
Cinchona pubescens
C. pubescens
R. serpentia
R. serpentia
Cassia angustifolia
Datura stramonium
Physostigma venenosum
Strophanthus gratus
Chondrodendron
tomentosum
Podophyllum peltatum
Cannabis sativa

Camellia sinensis
Strychnos guianensis
Catharanthus roseus
C. roseus

Ammi majus
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Sweet wormwood (Artemisia annua L.; Asteraceae)

O Annual herbaceous plant from Asia

O Used in Chinese traditional medicine to treat fevers TuYouyou

Nobel Prize in Physiology or

for more than 2,000 years Medicine in 2015
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A handbook of prescriptions for

emergencies Artemisinin
(Ge Hong, around 317-420 (antimalarial activity against
A.D)) Plasmodium spp.)
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Foxglove (Digitalis purpurea L., D. lanata Ehrh.; Plantaginaceae)

O Herbaceous biennial or short-lived perennial plant from Europe.
O Poisonous plant used as a medicine.

O Commonly used as an ornamental plant.

Digoxin

Digitoxin
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HO, HO o\[\/ﬁ
0
K 0 J\:/\Ct/ o “y
HO B N e
RO

H




5. PLANT NATURAL PRODUCTS IN DRUG DISCOVERY

Hemp (Cannabis sativa L.; Cannabaceae)

O Annual herbaceous plant from Central Asia
O One of the oldest domesticated plants in the history of mankind

O Panoply of traditional uses, not only as a psychotropic

Cannabinoids

Sterols  Flavonoids
Terpenoids

THC
Tetrahidrocannabinol

CBD
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Star anise (lllicium verum Hook.f.; Schisandraceae)

Q Evergreen tree from China
0 Used in Chinese traditional medicine as a stimulat and expectorant, to relieve
flatulence, to increase libido and to cure rheumatism

0 Commonly used as a spice

0 HC T CH
HD g . -"CO/H - PI‘H o O
Xy H:C 07 7 " CH
2 ]
‘-l"l h e "fﬁ) lhl“'a - - £ ”-«K\
HO " ~ N ]
i several chemical reactions .l H
OH NH;
Shikimic acid Oseltamivir
(from Chinese star anise, natural product) (semi-synthetic product)

Source: Antonelli et al. 2020
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Folk functional foods and active ingredients

4

Folk functional foods
or
Nutriceuticals

&
rosemary —_ thymé

lavender
parsley

3 )
Echinacea 4 coriander 3
v 3 "ig

k 2 milk Johns
chamomil & thistle Wort

cinnagon
bas'l calendula
dandehon
oregano
chicory red clover nettle’

* garlic
1 -
g X

MINI-REVIEW

Mediterranean herbs, spices, and medicinal plants—Natural
remedies and rich sources of bioactive compounds

Anita Trajkovska-Broach. Anka Trajkovska Petkoska

First published: 21 December 2022 | https://doi.org/10.1002/js5f2.96

TABLE 1 Bioactive compounds found in Mediterranean herbs, spices, and medicinal plants

Compound Chemical structure Plants
Apigenin ot Parsley, onion, cumin, chamonmile,
o o feverfew, calendula, anise,

l pursiane, lavender

oH
Quercetin OH O Oniion, leek, shallots, bay leaf,
«coriander, dill, scalliens, fennel,
oH feverfew, cinnamon, St. John's
HO' o wort, calendula, anise, dove,
- nettle, red lover, cardamon,
lavender
Kaempferol H Onion, leek, coriander, dandelion,
o clove, nettle, red clove,
I purslane, cardamon, lavender
H
Chlorogenic acid HO. CO:H Cumin, mint, artichoke, echinacea,
St. John's wort, nettle
Allicin Garlic
+
NN 3\/\
Safranal HG, H, Saffron
H
Hy
Rosmarinic acid OH Rosemary, thyme, oregano, mint,

sage, basil, marjoram

LY
X (]
HO
OH
Thymol and Carvacol CHy CHy Thyme, oregano, marjoram,
OH sage, cumin
"OH
HC Hyt "CHy.
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LONG COVID ANTIMICROBIAL
One Health is an integrated, unifying approach RESISTENCE

that aims to sustainably balance and optimize
the health of people, animals and ecosystems.
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Infectious diseases & antimicrobial resistance

Infectious diseases are one of the leading causes of mortality in the world and the most

important reasons are:

O Antimicrobial resistance (AMR)

O Rapid spread of emerging diseases

O Extended reach of tropical and vector-borne diseases

How AMR usually occurs:

% @

inappropriate use
of antimicrobials

d
%

8Murray et al. 2022

antimicrobials
becomeless ——
effective

4 o
AN

Source: Council of the European Union webpage

diseases spread

bacteria develop :
more easily

resistance



6. MEDICAL ETHNOBOTANY & GLOBAL HEALTH ISSUES

ESKAPE pathogens are considered highly
virulent and antibiotic resistant bacteria.

Enterococcus faecium
Staphylococcus aureus
Klebsiella pneumoniae
Acinetobacter baumannii
Pseudomonas aeruginosa
Enterobacter spp.

Staphylococcus aureus is one of the
ESKAPE group bacteria which exhibits
resistance to many antibiotic drug classes
and is a high priority for drug discovery.

The Gram-positive pathogen
Staphylococcus aureus commonly causes
skin infections but can also lead to more
severe conditions such as pneumonia,
bacteremia, endocarditis, and
osteomyelitis.



Investigation into alternative anti-infective
mechanisms of action can open new avenues
in drug development to combat AMR.

Anti-virulence compounds which inhibit
quorum- sensing (QS) pathways may
represent a new path to addressing these
urgent health challenges.

Many components of S. aureus quorum
sensing controlled virulence factor production
pathways are encoded by the accessory
gene regulator (agr) gene locus, of which four
subtypes exist: agr |-IV.

6. MEDICAL ETHNOBOTANY & GLOBAL HEALTH ISSUES

(b S. aureus of different Agr types
other
Quorum-: sensmg circuit % Staphylococcus

AIPT,j =0

species

Cross-inhibition

Signal
transduction

AIP maturation
and export

<" \‘P stoxin (hid)
RNAIl P2 P3__—
agrA agrC agrD "agrB ’/
RNAIlll-independent RNAIll-dependent
control control
Promotion of Target gene N/ 7>1/
transcn’ptlon c%nt?ol ) Q \{j RNAII
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Activation of
rranslatlon
O —OM— lnhlbmon of translat:on
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ps mu
r‘““'-“‘jso T L _
PSMs
Derepress:on

———(:— Exoenzymes/Toxins

Proteases (SspA, SspB. Spl etc.)
Lipase (Geh)
Toxins (Hla etc.)

Source: Le & Otto. 2015
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Anti-quorum sensing medicinal compounds

B i

Quorum Sensing Inhibitors of Staphylococcus aureus
from Italian Medicinal Plants

Ethnobotanical Bioassay-guided Bioactivity testing,
research, plant fractionation, cytotoxicity testing
— I collection, plant 1solation, structure of 1solated

identification

elucidation compounds

From 104 Italian plants
studied, three medicinal
plants exhibited anti-QS

activity

& frontiers

in Pharmacology

Castaneroxy A From the Leaves of
Castanea sativa Inhibits Virulence in
Staphylococcus aureus

Akram M. Salam’, Gina Porras?, Young-Saeng K. Cho®, Morgan M. Brown’,
Caitlin J. Risener’, Lewis Marquez', James T. Lyles®, John Bacsa®, Alexander R. Horswill®
and Cassandra L. Quave*®*

150 agrl 150 agrll 150 agr ll 150 agriv

©100 @100 @100 B Gy ©100 il

5 ] 3 d ]

= = = =

S S < 2

= 50 = 50 = 50 50

TG0 o4 1 10 100 o0 o4 1 10 100 TG0 o1 1 10 ¢ 100 TG00 o 1T 10
Concentration (ug/mL) [logo] Concentration (ug/mL) [logo] Concentration (ug/mL) [logo] Concentration (ug/mL) [log4o]

- 224C-F2 OD ~ 224C-F2 FLD
- 224C-F2c OD = 224C-F2c FLD

+ 224C-F2c-PF42 OD —+ 224C-F2c-PF42 FLD
Castaneroxy AOD -~ Castaneroxy A FLD
Clindamycin OD ~ Clindamycin FLD

bavad




6. MEDICAL ETHNOBOTANY & GLOBAL HEALTH ISSUES

frontiers
in Pharmacology

e 10 221 722816

OPEN ACCESS
Etted iy

i Aocriues
Fockr Uiivony of S0 P, Bl

——

2

The Role of Traditional Plant
Knowledge in the Fight Against
Infectious Diseases: A Meta-Analytic
Study in the Catalan Linguistic Area

Airy Gras™, Montse Parada’, Joan Vallss™ and Teresa Garnatie’

Barcatrn, S

[——e

Barcatre, Burcmiorn, Spoh, 2 [R————

Infectious diseases represent, as a group, the main cause of mortaity 1 the world. The
L & i patnogens, i of emering

diseases resuting from continued Gven the ir n
and me imited effectveness of antibiotics, tradtional knowledge can constitute a useful

v Ty ——

Ground Plant Extraction Sonnication Filtration Evaporation

Material (80% EtOH) (10 min) and
Lyophilization

Anti-gs activity screening

10 mg/mL

test extract \
~

128 pg/mL Pre-read and incubate Measure absorbance
test extract (372C for 18 hr) and florescence

S. aureus with
YFP plasmids l

Q  Vehicle control: DMSO
QO Positive control: 224C-F2¢ (Castarenoxy A)

ok Designs created with BioRender



6. MEDICAL ETHNOBOTANY & GLOBAL HEALTH ISSUES

Medicinal plants & animal health care

O Ethnoveterinary refers to the traditional knowledge, skills, and practices used by local
communities to maintain animal health and treat livestock diseases.
Q In veterinary medicine, in the European Union, there is no specific regulation that

establishes a simplified registration procedure for products of traditional use.

C EDSt MedPlants

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY L4V et

2023-2027
Coordination:

FiBL

Research Institute of
Organic Agriculture




SUMMARY

Traditional knowledge is an important part of the biodiversity.
Ethnobotany is an interdisciplinary field at the interface of the natural
and social sciences that studies the relationships between humans
and plants.

The use of new techniques and approaches linked to the traditional
knowledge of plants make ethnobotany a key science to guarantee
the human well-being.

Ethnobotany plays a very important role in the path of new
compounds discovery and medical ethnobotany is a sustainable

way to treat some of the global health issues.

SUMMARY
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