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Les auteurs ont criblé une série de Flavon-3-ols et de pro-anthocyanidines de plantes et 
d’autre part, testé des extraits végétaux riches en de tel polyphénols. 
Deux approches ont été étudiés :  

1- La modélisationn (docking) de la fixation de ces molécules sur sur la protéase MPro.  
2- La mesure de l’activité de la protéase MPro. Selon la figure 1, la Main protease (MPro) 

est impliquée dans la maturation des protéines virales précurseurs synthétisées par la 
machinerie de synthèse protéiques cellulaire déviée pour la multiplication virale. 

Flavan-3-ols sant présents dans fruite, aliments boissons (extraits de raisin), persil, fraise, 
myrtilles, cassis, cacao, chocolat, thé vert :    
(+)-catechin (CA), (-)-epigallocatechin (EGC), (+)-gallocatechin (GC), (-)-epiafzelechin 
(EAF), (+)-afzelechin (AF), (-)-epicatechin-3-O-gallate (ECG), (+)-catechin-3-O-gallate 
(CAG), (-)-gallatechin-3-O-gallate (GCG), (-)-epigallocatechin-3-O-gallate (EGCG. 
Les pro-anthocyanidines dimères A1,A2 et B1,B2, sont de puissants anti-oxydants avec 
activités antivirales, antibactériennes, anticancer, anti-altérations vasculaires, anti-âge. 
- Six composés se lient dans 3 des 4 sites S1, S’1,S2,S4 dans la poche de liaison du peptide 
N3 inhibiteur de MPro. Les scores d’affinité sont les plus haut pour EAF, AF, CA, et les plus 
faibles pour PA2, PB2. 
- Les IC50 d’inhibition de l’activité protéasique mésurés sont : env 3uM (CAG), 5uM (ECG), 
6uM (GCG), 7uM (EGCG) et 75 uM PB2. Les autres n’ont pas d’activité inhibitrices. 
- Des essais ont été faits sur des éxtraits riches en CAG, ECG, GAG, EGCG et PB2 dont les 
résultats IC50 sont les suivants : thé vert (env 3ug/ml), raisin muscat (30ug/ml), cacao 
(153ug/ml), chocolat noir (256 ug/ml). 
NB. Les extraits e vin ni le resvératrol n’ont été testés. 

 
Conclusions :  

1- Les effets inhibiteurs sont étroitement associés à l’affinité sur la protéase. 
2- La galloylation et le type oligomérique sont estentielsà l’inhibition de MPro. 

Les auteurs précisent que ces compôsés naturels ne sont pas des médicaments immunisants 
mais peuvent être des nutriments préventifs comme le cacao, le raisin et le thé vert. 
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INTRODUCTION

SARS-CoV-2 is a novel severe acute respiratory syndrome-related
coronavirus strain and highly contagious to humans (Figure 1).
Its infection on humans was reported in the early December
of 2019 in Wuhan, China (Wang C. et al., 2020; Wu et al.,
2020). On January 30, 2020, The World Health Organization
(WHO) declared the outbreak of the coronavirus disease 2019
(COVID-19) emergency (World Health Organization, 2020a).
On March 11, 2020, WHO announced the COVID-19 pandemic
(World Health Organization, 2020b). As of October 22, 2020,
it has infected ∼41,561,983 people and caused ∼1,135,289
deaths worldwide (data source from Johns Hopkins Coronavirus
Resource Center). These numbers are continuously increasing
every day. Extremely sadly, the humans do not know when this
pandemic will end. Although hydroxychloroquine, chloroquine,
and remdesivir were recommended for treating COVID-19
(Colson et al., 2020; Sehailia and Chemat, 2020; Wang M.
et al., 2020), their therapeutic effects still remain for studies. For
example, a new study showed that chloroquine could not treat
COVID-19 (Hoffmann et al., 2020). Although 300 trials with
different anti-virusmedicines are being performed (Sanders et al.,
2020), such as lopinavir and ritonavir (Cao et al., 2020), the fact
is that no medicines show therapeutic effectiveness. Although in
June 2020, dexamethasone, a steroid, was publically reported to
decrease the death risk of COVID-19 patients (Khan and Htar,
2020; Selvaraj et al., 2020), more trials need to be performed to
demonstrate its effectiveness. Furthermore, different proteins or
genes of SARS-Cov-2, such as the main protease (Figure 1), have
been targeted to screen medicines, however, no small molecules
have been conclusively shown to be able to treat COVID-19

FIGURE 1 | A simplified diagram showing the essential function of the main protease involved in SARS-Cov-2 replication in infected host cells.

patients (Dai W. et al., 2020; Zhang et al., 2020). Currently, the
humans are placing a hope on vaccines. However, no effective
vaccines are ready for prevention. The potential risks of vaccines
remain largely unknown. Making matters worse, more studies
have shown that the originality and the transmission of this
contagious virus are more complicated than the humans know.
Studies have shown that in addition to aerosol transmission,
this virus can be transmitted through gastrointestinal infection
(Lamers et al., 2020; Xiao et al., 2020) and can stably stay for 3 h
in air and 72 h on plastic and steal surfaces (van Doremalen et al.,
2020). In addition to causing lung diseases, this virus has been
found to cause other health complications, such as abdominal
pain (Lamers et al., 2020) and neurologic abnormality (Helms
et al., 2020). To the whole world surprise, one newest study
revealed that SARS-Cov-2 existed in wastewater that had been
stored in Barcelona, Spain since March 2019 (Chavarria-Miró
et al., 2020), the time of which was 9 months earlier than the
first report from Wuhan. This finding implies that SARS-Cov-
2 might have been transmitted in humans before the outbreak. In
summary, nomedicines can treat COVID-19 and no vaccines can
prevent this contagious disease. Therefore, effective treatments
and preventions are urgently needed.

Flavan-3-ols and proanthocyanidins (PAs) are two groups
of plant flavonoids (Figure 2; Xie and Dixon, 2005). They
commonly exist in fruits, food products, and beverages, such
as grape (Iacopini et al., 2008; Zhu et al., 2014; Yuzuak et al.,
2018; Rousserie et al., 2019), strawberry (Lopez-Serrano and
Barcelo, 1997; Fossen et al., 2004; Fischer et al., 2014), persimmon
(Akagi et al., 2009), cranberry (Foo et al., 2000a,b), blueberry
(Gu et al., 2002), cacao nuts (Murphy et al., 2003; Miller et al.,
2009), chocolate (Schewe et al., 2002; Serafini et al., 2003),
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