
HAL Id: hal-04661390
https://hal.science/hal-04661390

Submitted on 24 Jul 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Exploring the anti-mycobacterial potential of French
Guiana’s flora through a metabolomic study

Célia Breaud, Clémentine Saunier, Stéphane Canaan, Béatrice Baghdikian,
Sok-Siya Bun, Elnur Garayev

To cite this version:
Célia Breaud, Clémentine Saunier, Stéphane Canaan, Béatrice Baghdikian, Sok-Siya Bun, et al..
Exploring the anti-mycobacterial potential of French Guiana’s flora through a metabolomic study.
International Congress on Natural Products Research, Jul 2024, Krakow (Cracovie), Poland. 2024.
�hal-04661390�

https://hal.science/hal-04661390
https://hal.archives-ouvertes.fr


1000

2000

3000

4000

5000

6000

7000

8000

9000

1000

2000

3000

4000

5000

Davilla nitida Quassia amara
Aspidosperma oblongum Curatella americana Dipteryx odorata

Indigofera suffruticosa Lantana trifolia
Tetradenia riparia Zingiber zerumbet

 © F.Cristalino

 © P.Spoladore

 © L.C.Rouge

 © Le Monde  © B.Dupont

 © F.Xaver  © C.Delnatte

 © J.Wentzel

 © S.Porse

Hydro-ethanolic extract Hexane fraction Dichloromethane fraction

Ethyl Acetate fraction Butanol fraction

A.o
blo

ngum

C.a
m

eric
ana

D.n
iti

da

D.p
uncta

ta

I.s
u�ru

tic
osa

L.tr
ifo

lia

Q.a
m

ara

T.r
ip

aria

Z.ze
ru

m
bet

0

200

400

600

800

1000

Low 
activity

High
activity

No
activity Apigenin

Naringenin
Eriodictyol

1

2 3

Present in fraction and/or extract with no anti-TB activity

Present in fraction and/or extract with low anti-TB activity

Present in fraction and/or extract with high anti-TB activity

Relative abundance of the metabolite in the studied species

Q.amara
1

C.americana
1

D.nitida
1

D.punctata
1I.su�ruticosa

1

L.trifolia
1

A.oblongum
1

T.riparia
1

Z.zerumbet
1

Hispidulin

Aix Marseille Univ, CNRS 7263, IRD 237, Avignon Université, IMBE, 27 blvd Jean Moulin, Service of Pharmacognosy and Ethnopharmacology, Faculty of Pharmacy, 13385 Marseille, France
Aix Marseille Univ, CNRS, LISM UMR 7255, IMM FR3479, 13402 Marseille, France
*email: celia.breaud@imbe.fr

S

Casticin

Cirsilineol

Loliolide

Results

References
[1] Chaptal, M., Andrejak, C., Bonifay, T., Beillard, E., Guillot, G., Guyomard-Rabenirina, S., Demar, M., Trombert-Paolantoni, S., Jacomo, V., Mosnier, E., Veziris,
N., Djossou, F., Epelboin, L., French Guiana PNTM working group. (2022). Epidemiology of infection by pulmonary non-tuberculous mycobacteria in French
Guiana 2008-2018. PLoS Neglected Tropical Diseases, 16(9)
[2] Succo,T. (2020). Tuberculosis control in French Guyana : a public health priority. Monitoring data, 2005-2017,7.
[3] Ramos, D. F.; Leitão, G. G.; Costa, F. das N.; Abreu, L.; Villarreal, J. V.; Leitão, S. G.; Said y Fernández, S. L.; da Silva, P. E. A. Investigation of the
antimycobacterial activity of 36 plant extracts from the brazilian Atlantic Forest. Revista Brasileira De Ciências Farmacêuticas, 2008, 44(4), 669–674.
[4] Zhao, J.; Evangelopoulos, D.;Bhakta, S.; I.Gray, A.; Seidel, V. Antitubercular activity of Arctium lappa and Tussilago farfara extracts and constituents. Journal
of Ethnopharmacology, 2014, 155(1), 796-800

This project is funded by the ANR.  Project number : ANR-22-CE43-0002
www.sonata-anr.fr                                

Heatmaps were constructed based on the in silico prediction by
CANOPUS module of the SIRIUS 5 software, and according to
the chemical pathways from NPClassifier. 

The studied species contain mainly metabolites of the
shikimates and phenylpropanonoids pathway : a large number
of flavonoids and isoflavonoids were annotated.

T.riparia and Q.amara are rich in terpenoids
A.oblongum contains mainly alkaloids, specially of the
tryptophan type.

Within the plant diversity of French Guiana's, many species are used by local populations for medicinal
purposes. These plants, and their associated traditional uses, have been the subject of numerous census
studies, and have attracted the attention of scientists for their therapeutic potential, particularly in the
treatment of infectious diseases. 

Bacterial infections such as tuberculosis (TB), caused by Mycobacterium tuberculosis, are a major public
health problem in French Guiana. With a high incidence rate and the emergence of drug-resistant strains,
there is an urgent need to explore therapeutic alternatives [1-2]. Local traditional knowledge could be a
source of discovery for new anti-TB agents.  

In drug discovery from natural products,  it can be challenging to describe the metabolites responsible for
the biological activity. The use of the Mass Spectrometry based Molecular Network approach can facilitate
structural dereplication and accelerate the annotation of structural entities in complex samples.

This study aims to facilitate the characterization of bioactive metabolites responsible for the anti-TB
activity present in 9 plant species from French Guiana.
Based on the literature, preliminary results indicate interesting activities for the plant species selected [3].
Some are also used in traditional medicine to treat tuberculosis symptoms (fever, cough, asthenia). 

Context Objectives

Anti-tuberculosis activities of crude extracts and fractions were evaluated in vitro.
MIC  were determined using resazurin microtiter assay (classic REMA), a
colorimetric liquid culture-based drug susceptibility assay for Mycobacterium
tuberculosis (MTB). 

Threshold for high activity : MIC    < 250 µg/mL. 

Fractionation allowed to detect activities that were not detected in crude extracts.
The apolar fractions (hexane and dichloromethane) of I.suffruticosa, L.trifolia and
T.riparia were tested with strong activities against MTB. 

The present experimental and analytical workflow allow us to prioritise data of biological interest, and annotate metabolites potentially responsible for the anti-TB properties in complex samples. 
Multiple flavonoids, of the flavone class, were annotated as potential new antitubercular compounds.
Targeted purification of the proposed metabolites, coupled with NMR analysis will allow to confirm the proposed structures.
Anti-TB assays will also be performed on isolated compounds to evaluate their activity.

Conclusion

Pathway heatmap in negative ionisation mode Pathway heatmap in positive ionisation mode
Chemodiversity

Biological assays Molecular Network

Flavones and flavanones were annotated  
as the main compounds potentially
responsible for the activity. 

Loliolide is a beta-apocarotenoid, already
tested with anti-TB properties in-vitro [4].
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Negative ionisation mode network
~19 000 features total
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