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Abstract

The rapid emergence of the coronavirus infection worldwide since December 2019 (Covid-19) has incited the search for
therapeutic solutions following different approaches. The use of natural remedies is an alternative solution to strengthen
immunity and fight and prevent Covid-19. This study aimed to review the medicinal plants used against Covid-19 infection or
the symptoms of Covid-19 in Benin, Togo, Ghana, Burkina Faso and Cape Verde. Data were collected from databases such as
PubMed, Google Scholar, Science Direct and Scopus. In total, 152 medicinal plants belonging to 53 botanical families were
identified. The most represented families were Leguminosae, Rubiaceae, Apocynaceae, Combretaceae and Compositae. Fever,
cough, fatigue, stomach ache, sore throat and headache are the main symptoms of Covid-19 treated by these plants. Leaves,
roots, bark and fruits are the most used plant organs. Scientific validation of some medicinal plants recorded demonstrated
their antiviral, anti-inflammatory, antioxidant and anti-malarial properties, thus justifying their use in the management of
Covid-19. In this review, we provide scientific literature highlighting the significant contribution of ethnobotany and
pharmacology to the management of Covid-19. In addition, future studies can be conducted on these plants to gain more
scientific data on their pharmacological activities and to accelerate the development of traditional medicine for the treatment

of Covid-19.
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Introduction

Since its first appearance in Wuhan, China, in
December 2019, the coronavirus infection (COVID-
19) has been a global pandemic that has taken the
world by storm (Wang et al., 2020; Hu et al., 2021).
This unprecedented health crisis has been responsible
for hundreds of millions of deaths worldwide in the
last two years (Sharma et al., 2020). On January 30,
2020, WHO declared the new coronavirus (SARS-
CoV2) as the sixth public health emergency of
international concern (Eurosurverillance editorial
team 2020) before declaring it a pandemic situation
on March 11, 2020 (WHO 2020). As of April 27, 2021,
the virus has infected more than 147.5 million people
worldwide and the number of deaths is estimated at
over 3.1 million (WHO 2021a). Similarly, it was
reported in Africa, more than 4562512 confirmed
cases representing 3.05% of the confirmed cases
worldwide and 121111 deaths (Health, Pharma and
Medtech 2021). In West Africa, Ghana (924614
positive cases including 779 deaths), Cape Verde (25
159 cases, 229 deaths), Burkina Faso (13263
confirmed cases including 156 deaths), Togo (12884
confirmed cases and 122 deaths) and Benin (7720
confirmed cases including 41 deaths) are among the
most infected countries as of April 2021 (Health,
Pharma and Medtech 2021).

People infected with COVID-19 develop several types
of symptoms. The most common are fever (80 - 98%),
dry cough (70 - 80%) and fatigue (11 - 44%). Aches
and pains, sore throat, diarrhea, conjunctivitis,
headache, loss of taste or smell, and a rash or
discoloration of the fingers or toes are the least
common symptoms. Serious symptoms include
difficulty breathing or shortness of breath, pain or
pressure in the chest, and loss of speech or movement
(Adhikari et al., 2020b; WHO, 2021b). The severity of
these symptoms lies in the ability of SARS-CoV2 to
attack the respiratory tract of infected people
(Adhikari et al., 2020b). The concern of this
pandemic has encouraged the search for therapeutic
solutions all over the world with different approaches.
Pharmaceutical companies and scientists have been

called upon to make significant contributions toward
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the development of a vaccine for prevention and a
remedy to ensure an effective treatment in order to
meet the health challenges facing the World Health
Organization (WHO). Since then, many research
projects have been undertaken for the discovery of
bioactive molecules for the management of
coronavirus disease. The results of this research have
led to the development of several anti-covid. These
are AstraZeneca/Oxford vaccine, Johnson and
Johnson, Moderna, and Pfizer/BionTech, which are
approved for use by the World Health Organization

(WHO 2021c¢).

However, at this stage, although there are ongoing
clinical trials of antiviral and immune therapies, there
are no clinically effective pharmacological treatments
for COVID-19. In addition, the search for solutions in
alternative medicine has also been put to contribute
to the fight against this pandemic (Nugraha et al,
2020; Charan et al., 2020). The recourse to this
traditional medicine based mainly on the use of
medicinal plants is justified since 80% of the world's
population uses it as a first reflex for their well-being
(OMS 2002). In China, the country where the
pandemic was triggered, herbal medicine has a very
important place (Lu et al., 2004). On January 27,
2020, the General Office of the National Health,
Health Commission of China and The Office of the
State Administration of Traditional Chinese Medicine
released an updated protocol for the diagnosis and
treatment of pneumonia caused by Coronavirus
infection which now included a Chinese herbal
treatment program (Luo et al., 2020; Zhang et al.,
2020; Li et al., 2020).

Africa has a great ethnobotanical potential
(Mahomoodally 2013). The richness of its medicinal
flora has been put to use for the prevention and
strengthening of the immune system of the
populations during this coronavirus pandemic (Helali
et al., 2020; Haidara et al., 2020). Togo, Benin,
Ghana, Burkina Faso and Cape Verde are five West
African countries with floristic diversity that could be
useful in the fight against this pandemic (Adjanohoun

et al., 1986; Akoégninou et al., 2006; Romeiras et al.,
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2011; Addo-Fordjour et al., 2012; Zizka et al., 2015).
The population of these countries uses medicinal
plants as a preventive and symptomatic treatment to
accompany the barrier measures issued by their
authorities. The present study is a contribution of
ethnobotany and ethnopharmacology to the control of
coronavirus infection in West Africa. It is a literature
review on medicinal plants potentially capable of
preventing and/or treating coronavirus infection in

Benin, Togo, Burkina Faso, Ghana, and Cape Verde.

Body

Methods

Data available in the scientific literature on medicinal
plants used in Benin, Togo, Ghana, Burkina Faso, and
Cape Verde that can prevent or treat Covid symptoms
were searched in the following databases: PubMed,
Google Scholar, Science Direct, Scopus and Embase.
The data were collected from January 2021 to May
2021. The selection of plants is based on their
potential to treat the recognized symptoms of
coronavirus disease which is a viral disease. Indeed,
the use of medicinal plants in the traditional
treatment of viral infections is well documented
(Mukhtar et al, 2008a; Adhikari et al.,, 2020a).
Considering all the symptoms of coronavirus disease

including the most common ones (fever/malaria, dry
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cough, fatigue), it was hypothesized that a medicinal
plant capable of treating at least three of the
symptoms, especially the most common ones, is a
potentially effective source in the treatment of Covid-

19 (Fongnzossie Fedoung et al., 2021).

The phytochemical profile of these plants was
explored to identify the secondary molecules
potentially responsible for pharmacological effects
useful in the treatment of Covid-19. The last step of
this data analysis is related to the pharmacological
properties of medicinal plants that could be
associated with plants with beneficial effects on
Covid-19 management. To this end, medicinal plants
with antiviral, anti-inflammatory, anti-malarial and
considered

immunostimulant  properties  are

potentially effective in covid-19 management.

Results

A total of 152 medicinal plants were identified in the
scientific literature of the five countries studied
(Ghana, Benin, Togo, Burkina Faso and Cape Verde)
(Table 1). One hundred and sixteen (116) plants are
used in Benin, 79 in Togo, 58 in Ghana, 23 are used in
Burkina Faso and 9 in Cape Verde. Several of these
plants are used in common in the above-mentioned

countries.

Table 1. Plant species used to manage at least 3 COVID 19 symptoms in Benin, Ghana, Togo, Burkina Faso and

Cape Verde.
Species Family Local name (s) Parts used Symptoms treated Country Reference
Acacia pennata (L.) Willd. Leguminosae  Nwere (G) Hlafen (T) L Fever/malaria, Fatigue, G,T (Gbekley et al., 2017; Appiah
Cough etal., 2019)
Acacia senegalensis (Houtt.) Leguminosae Unknown (G) L Fever, Fatigue, Diarrhoea, G (Boadu and Asase 2017)
Roberty Dry Cough
Acanthospermum hispidum DC. Compositae Klagbe ngua (G) L Fever/malaria, Fatigue, G,B,T, (Hermans et al.,2004; Asase
Dameleatsunugon (T) Headach (61% et al., 2005; Koudouvo et al.,
Ahanglon (B) 2011; Romeiras et al., 2011;
carrapica (CV) Adomou et al., 2012; Yetein et
al., 2012; Agbodeka et al.,
2016)
Acridocarpus smeathmanii (DC.)  Malpighiaceae Gbanguinado (B) R Fever/malaria, Fatigue B (Hermans et al., 2004)
Guill. & Perr. Headach
Adansonia digitata L. Malvaceae Kpassagoto (B), b Fever/malaria,Cough,Fatigue B,T, CV (Hermans et al., 2004;
Adoditsi (T) Koudouvo et al., 2011;
calabaceira (CV) Romeiras et al., 2011;

Agbodeka et al., 2016; Gbekley
etal., 2017)
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6  Aframomum melegueta K.Schum. Zingiberaceae Atacoun (B,T) F Cough, Fever, Fatigue B (Hermans et al., 2004)
Headach
7 Agelaea pentagyna (Lam.) Baill. Connaraceae Ahanhlazu (B) F Cough, Fever, Fatigue B (Hermans et al., 2004)
8 Albizia ferruginea (Guill. & Perr.)  Leguminosae Awiemtosamina L Diarrhoea,Fatigue, Fever G (Boadu and Asase 2017)
Benth. (Akuapem) (G)
Table 1 continued
Ne Species Plant Family Local name (s) Parts used Symptoms treated Country Reference
9  Alchornea cordifolia (Schumach.  Euphorbiaceae Ogyama (G) Avovlo b Fever/malaria,Cough,Fatigue G,T (Koudouvo et al., 2011;
& Thonn.) Miill.Arg. (T Agbodeka et al., 2016; Appiah
etal., 2019)
10 Allium sativum L. Amaryllidaceae  Garlic (G), Ayo( B, T) CL, Rh Cough, Fever, Fatigue G,T (Nguta et al., 2015; Agbodeka
et al., 2016; Appiah et al.,
2019)
11 Aloe buettneri A. Berger Xanthorrhoeaceae Naa Nansoulmre (T) R Fever/malaria, Cough, T (Kpabi et al., 2020)
Headach, Fatigue
12 Alstonia boonei De Wild. Apocynaceae Nyamedua (G,T) b Fever/malaria, Cough, B,GT (Hermans et al., 2004;
Fatigue Koudouvo et al., 2011; Appiah
etal., 2019)
13 Amaranthus spinosus L. Amaranthaceae Nantwibini WP Fever/malaria; Diarrhoea, G (Nguta et al., 2015)
Fatigue
14 Ampelocissus bombycina Vitaceae Tekple (B) Adidoyo S-L, L Fever/malaria Headach, B, T (Hermans et al., 2004;
(Baker) Planch. (T) Fatigue Adomou et al., 2012;
Agbodeka et al., 2016)
15 Anacardium occidentale L. Anacardiaceae  Anansara-kpagna (T) b Fever/malaria, Headach, T (Agbodeka et al., 2016; Kpabi
Yovotsan (T) Diarrhoea et al., 2020)
16 Ananas comosus (L.) Merr. Bromeliaceae Blefo Nmer (G) Atoto F Fever/malaria, Cough, G,T (Asase et al., 2010; Agbodeka
(T Headach et al., 2016; Koudouvo et al.,
2017a; Appiah et al., 2019;
Kpabi et al., 2020)
17 Annona senegalensis Pers. Annonaceae Amoumode (T), L Fever/malaria, Cough, B, T,Bu (Sanon et al., 2003; Hermans
Wiglédo (B) Gini Fatigue et al., 2004; Agbodeka et al.,
kuun (B) 2016; Kpabi et al., 2020)
Table 1 continued
N° Species Plant Family Local name (s) Parts used Symptoms treated Country Reference
18 Anogeissus leiocarpa (DC.) Combretaceae Hlihon (B) L Fever/malaria, Cough, B,Bu (Hermans et al., 2004; Compaoré
Guill. & Perr. Fatigue etal., 2018)
19 Argemone mexicana L. Papaveraceae Houetchegnon (B) L, F,F Fever/malaria, Fatigue, B, Bu (Hermans et al., 2004; Yetein et
Headach al., 2012; Compaoré et al., 2018)
20 Artemisia annua L. Compositae Artemisia L Fever/malaria,Cough,Fatigue B, T,CV (Akoégninou et al., 2006; Silva et
al., 2011; Agbodeka et al., 2016)
21 Artemisia gorgonum Webb Compositae Artemisia AP Fever/malaria, Headach, cv (Silva et al., 2011)
Diarrhoea
22 Astraea lobata (L.) Klotzsch Euphorbiaceae S-L,R Fever, Headach, Fatigue B (Hermans et al., 2004)
23 Azadirachta indica A. Juss Meliaceae Kininoutin (B) Kintsi LDb Fever/malaria, Headach, G,B,T, (Zerboetal., 2007; Asase et al.,
(G) Niim (T) Nimi Fatigue Bu 2010; Yetein et al., 2012; Nguta et
(Bu) al., 2015; Agbodeka et al., 2016;
Boadu and Asase 2017; Kpabi et
al., 2020)
24 Bambusa vulgaris Schrad. Poaceae Pamplo (G) L Fever/malaria, Headach, G, T (Asase et al., 2010; Agbodeka et
Pamplotsi (T) Cough al., 2016)
25 Bauhinia thonningii Schum. Leguminosae Pokou (T) Klo / Lb Fever/malaria, Cough, T, Bu (Zerbo et al., 2007; Agbodeka et
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Agoemakpa (T) Fatigue al., 2016; Compaoré et al., 2018;
Gontord (Bu) Kpabi et al., 2020)
26 Bridelia ferruginea Benth. Phyllanthaceae Honssoukuékué (B) L,R Diarrhoea, B,G, T (Hermans et al., 2004; Agbodeka
Kolou (T) Fever/malaria,Cough et al., 2016; Gbekley et al., 2017)
27 Caesalpinia bonduc (L.) Roxb. Leguminosae Adjikoui (B) Adikou R Fever/malaria, sore throats, B, T (Yetein et al., 2012; Agbodeka et
(T) fatigue al., 2016)
Table 1 continued
N° Species Plant Family Local name (s) Parts used Symptoms treated Country Reference
28  Caesalpinia pulcherrima (L.) Leguminosae Orgueil de Chine (B,T) L, F Fever/malaria,Cough,Fatigue B, T (Koudouvo et al., 2011; Yetein et
Sw al., 2012; Agbodeka et al., 2016)
29 Cajanus cajan (L.) Millsp Leguminosae Djayéman / L Sore throats,Fever, Cough B (Hermans et al., 2004; Yetein et
Klwékounman (B) al., 2012)
30 Calotropis procera (Aiton) Apocynaceae Pommier de sodome L, b Fever, Cough, Cough B, T (Yetein et al., 2012; Gbekley et
Dryand. (T) Semelefu (Bu) al., 2017)
31 Carica papaya L. Caricaceae Kpintin/Gbekpé (B), L F Fever/malaria, Cough, sore B, G, T, (Hermans et al., 2004; Zerbo et
Adeba (G) Adibgou throats Bu al., 2007; Asase et al., 2010;
(T) Nassankru (Bu) Yetein et al., 2012; Agbodeka et
al., 2016; Appiah et al., 2019;
Kpabi et al., 2020)
32 Carissa spinarum L. Apocynaceae Ahanzodo (B) L Fever/malaria, Cough, B (Hermans et al., 2004)
Fatigue
33 Cassytha filiformis L. Lauraceae Agbegbekan (B,T) WP Fever/malaria, Cough, B (Hermans et al., 2004)
Fatigue
34 Chassalia kolly (Schumach.) Rubiaceae Djétiman LR Fever/malaria, Cough, B (Hermans et al., 2004)
Hepper Fatigue
35 Chrysophyllum albidum G.Don Sapotaceae Azonbobwe/Azonvivo L Fever/malaria, Cough, B (Yetein et al., 2012)
(B) Fatigue
36  Citrus aurantiifolia (Christm.) Rutaceae Klé (B ), Abonua (G), L F Fever,Cough,migraines, B,G,T (Hermans et al., 2004; Asase et
Swingle Ankaa twade (G) Fatigue al., 2010; Koudouvo et al., 2011;
Agbodeka et al., 2016; Appiah et
al., 2019)
Table 1 continued
Ne Species Plant Family Local name (s) Parts used Symptoms treated Country Reference
37 Citrus x aurantium L. Rutaceae N'ti (T) F Cough, Fever,Fatigue , sore B, T (Hermans et al., 2004;
throats Agbodeka et al., 2016)
38 Citrus limon (L.) Osbeck Rutaceae Gnigna-lemou (T) L Cough, Fever, Fatigue B, T (Hermans et al., 2004;
Gbekley et al., 2017)
39 Citrus sinensis (L.) Osbeck Rutaceae Ankaa (G), Lemou L Fever/malaria, G,T (Koudouvo et al., 2011;
(T) N'titi (T) Diarrhoea,Cough, Fatigue Gbekley et al., 2017; Appiah et
al., 2019; Kpabi et al., 2020)
40 Clausena anisata (Willd.) Rutaceae Gbossouazohouin L Sore throats, Fever, Fatigue B, T (Hermans et al., 2004; Yetein
Hook.f. ex Benth. (B) Eyra (T) etal., 2012)
41 Cleistopholis patens (Benth.) Annonaceae Ngone nkyene (G) L,b,F Stomach ache, G (Appiah et al., 2019)
Engl. & Diels Fever/Malaria, Fatigue
42 Cleome gynandra L. Cleomaceae akaya asi (B) L Stomach ache, B (Yetein et al., 2012)
Fever/Malaria, Fatigue
43  Cnestis ferruginea Vahl ex DC. Connaraceae Gboviahu (T) S-L Stomach ache, Cough, B (Hermans et al., 2004;
Fever/Malaria Adomou et al., 2012)
44 Cocos nucifera L. Arecaceae Akoshi (G), L,R,F Cough, Fever, Fatigue B;G,T (Hermans et al., 2004; Asase
Anansara-kpakpar et al., 2010; Koudouvo et al.,
(T 2011; Yetein et al., 2012;

Nguta et al., 2015; Agbodeka
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etal., 2016)
45 Cola millenii K. Schum. Malvaceae Alovi aton (B) L Fever/malaria, B, T (Hermans et al., 2004;
Kpandotsi (T) Fatigue,Stomach ache Agbodeka et al., 2016)
Table 1 continued
Ne Species Plant Family Local name (s) Parts used Symptoms treated Country Reference
46 Commelina benghalensis L. Commelinaceae Azibligokoun (B) L Fever, Cough,Fatigue, B (Yetein et al., 2012)
Diarrhoea
47 Combretum glutinosum Perr. Combretaceae magbevide (B) L Fever/malaria, Stomach B, Bu (Hermans et al., 2004;
ex DC ache, Fatigue Compaoré et al., 2018)
48 Combretum micranthum G. Combretaceae Wonwon (T) Giaan L,R Fever/malaria, Cough, T, Bu (Zerbo et al., 2007; Agbodeka
Don (Bw) Stomach ache, et al., 2016; Kpabi et al.,
2020)
49 Copaifera salikounda Heckel Leguminosae Otedua (Akuapem) b Fever/malaria, sore throats, G (Boadu and Asase 2017)
G) Fatigue
50 Costus aferKer Gawl. Costaceae Trétrégougou (B) LS Fever/malaria, Fatigue, B,T (Hermans et al., 2004; Yetein
Tetegugu (T) Stomach ache etal., 2012)
51 Crateva adansonii DC. Capparaceae Onton zuinzuin(B) L Diarrhoea,Fever, Fatigue B (Hermans et al., 2004; Yetein
etal., 2012)
52 Cymbopogon citratus (DC.) Poaceae Tea ba (G), Tsigbe L Fever/malaria, Cough, B,G, T (Hermans et al., 2004; Asase
Stapf (T) Fatigue et al., 2010; Gbekley et al.,
2017; Appiah et al., 2019)
53 Cyperus esculentus L. Cyperaceae Afiyo (B) L Fever/malaria, Cough, B (Yetein et al., 2012)
Fatigue
54  Daniellia oliveri (Rolfe) Hutch. Leguminosae Tchade (T) L Fever/malaria, Cough, T (Kpabi et al., 2020)
& Dalziel Fatigue
Table 1 continued
Ne Species Plant Family Local name (s) Parts used Symptoms treated Country Reference
55 Deinbollia pinnata (Poir.) Sapindaceae Adon (G) L Fever/malaria, Cough, G (Asase et al., 2005)
Schumach. & Thonn. Fatigue
56  Desmodium ramosissimum G. Leguminosae Zedali L Fever/malaria, Cough, B (Yetein et al., 2012)
Don Fatigue
57 Dialium guineense Willd Leguminosae Assouinssouinman(B) L Fever/malaria, Cough, B (Adomou et al., 2012; Yetein et
Fatigue al., 2012)
58 Dichapetalum Dichapetalaceae Gbaglo/Aniclovodjou L Fever/malaria, Cough, B (Akoégninou et al., 2006;
madagascariense Poir (B) Fatigue Adomou et al., 2012; Yetein et
al., 2012)
59 Dracaena arborea (Willd.) Link Asparagaceae Anyantsi (T) L Fever/malaria, Stomach T (Koudouvo et al., 2011;
ache, fatigue Agbodeka et al., 2016)
60 Dysphania ambrosioides (L.) Amaranthaceae  Azongbidiwa/Gbidiwa L Fever, stomach ache, Fatigue B, G,CV  (Romeiras et al., 2011; Yetein
Mosyakin & Clemants (B) et al., 2012; Nguta et al., 2015)
61 Elaeis guineensis Jacq Arecaceae Abe, Ngbe (G) Detsi FI,R Fever/malaria, Cough, B,G,T (Asase et al., 2005; Yetein et
(T) Fatigue al., 2012; Agbodeka et al.,
2016)
62 Entada africana Guill. & Perr Leguminosae Kaké (B) b Fever/malaria, Cough, B (Yetein et al., 2012)
Fatigue
63 Eucalyptus globulus Labill. Myrtaceae Anansara-tii (B) L Cough,Fever/malaria, T (Gbekley et al., 2017; Kpabi et
Eucalyptus (T) Fatigue al., 2020)
Table 1 continued
Ne Species Plant Family Local name (s) Parts used Symptoms treated Country Reference
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64 Euphorbia hirta L. Kakaweadwe (B) R, WP Severe Cough, Fever, G, T,Bu (Zerbo et al., 2007; Gbekley et
Hundihundi (T) Naa Fatigue al., 2017; Appiah et al., 2019)
yonu (Bu)
65 Ficus exasperata Vahl Katsaplala (T) L Fever/malaria, B (Hermans et al., 2004)
Fatigue, Stomach ache
66 Flacourtia Indica (Burm.f.) Gbohoucadje/Assanhoun L Stomach ache, B (Yetein et al., 2012)
Merr (B) Diarrhoea, Fever
67 Flueggea virosa (Roxb. ex tchaka-tchaka (T) R, S-L, WP, b, Fever/malaria, B,T,G, (Sanon etal., 2003; Yetein et
Willd.) Royle Tchaketchake (B) L Diarrhoea, Fatigue Bu al., 2012; Agbodeka et al.,
2016; Kpabi et al., 2020)
68 Foeniculum vulgare Mill. erva doce, funcho (CV) L Fever, Diarrhoea, CvV (Silva et al., 2011)
Fatigue
69 Gardenia ternifolia Schumach. Flifeti (T) L Fever/malaria, T (Koudouvo et al., 2011)
& Thonn. Fatigue, Stomach ache,
70  Gardenia erubescens Stapf & Adakplaman/Hemandjé L Fever/malaria, Cough, B (Yetein et al., 2012)
Hutch. (B) Fatigue
71 Gomphrena celosioides Mart. Amaranthaceae Amegatahe (T) Adukowé S-L Fever/malaria, B, T (Yetein et al., 2012; Agbodeka
(B) Fatigue, Headach et al., 2016)
Table 1 continued
N° Species Local name (s) Parts used Symptoms treated Country Reference
72 Gymnanthemum coloratum Ko6osafana (Bu) L Fever/malaria, Bu (Zerbo et al., 2007)
(Willd.) H.Rob. & B.Kahn Headach, Fatigue
73 Heliotropium indicum L. Koclossoudinkpatcha L Fever/malaria, B, T (Yetein et al., 2012; Agbodeka
(B) Agamashike (T) Cough, Fatigue etal., 2016)
74  Heterotis rotundifolia(Smith) Melastomataceae Héhéman L Fever/malaria, B (Yetein et al., 2012)
Jac.-Fel. Cough, Fatigue
75 Hibiscus surattensis L. Kpofin/Kpodeman (B) L Fever/malaria, B, T (Koudouvo et al., 2011; Yetein
Kponde (T) Headach, Fatigue et al., 2012; Agbodeka et al.,
2016)
76 Holarrhena floribunda L Fever/malaria, B (Yetein et al., 2012)
(G.Don) T.Durand & Schinz Fatigue, Headach
77 Hoslundia opposita Vahl Agahounman (B) L Headach, Fever, B (Yetein et al., 2012)
Fatigue
78 Hybanthus enneaspermus abiweére (B) S-L Headach, Fever, B (Adomou et al., 2012)
(L.) F. Muell. Fatigue
79 Hymenocardia acidaTul. Kantchila (T) L Cough, B, T (Hermans et al., 2004;
Fever/malaria, Gbekley et al., 2017)
Fatigue
Table 1 continued
N° Species Local name (s) Parts used Symptoms treated Country Reference
80 Imperata cylindrica (L.) Sedo (B), Ebe (T) R Headach, Fever, B, T (Yetein et al., 2012; Agbodeka
Raeusch. Fatigue et al., 2016)
81 Jatropha curcas L. Gbaglikpotinwéwé (B) LS Cough, Fatigue, Fever B (Yetein et al., 2012)
82 Jatropha gossypiifolia L. Gbaglikpotivovo (B) L,S,F, WP Diarrhoea, Fever, G,B, T (Hermans et al., 2004;
Babatsidji (T) Fatigue Koudouvo et al., 2011; Boadu
and Asase 2017)
83  Justicia flava (Forssk.) Vahl Afama (G) L Fever/malaria, G (Appiah et al., 2019)
Diarrhoea, Fatigue
84 Justicia secunda Vahl couchou gloutou (B) L Stomach ache, B (Yetein et al., 2012)
Fatigue, Fever
85 Keetia hispida (Benth.) L Fever/malaria, B (Hermans et al., 2004)

Bridson)

Fatigue, Headach
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86 Khaya senegalensis (Desv.) A. Meliaceae Zounzantin (B); Lb Fever, malaria, B,G, T, (Asase et al., 2010; Yetein et
Juss. Mahogany (G) Hermou Cough, Fatigue Bu al., 2012; Agbodeka et al.,
(T) Mawug'n 2016; Compaoré et al., 2018)
87 Kigelia africana (Lam.) Bignoniaceae LF Fever/malaria, B (Yetein et al., 2012)
Benth. Fatigue, Headach
88 Lantana camara L. Verbenaceae Hlachiayo L Fever/malaria, B (Yetein et al., 2012)
Fatigue, Cough
Table 1 continued
N° Species Plant Family Local name (s) Parts used Symptoms treated Country Reference
89 Lippia multiflora Moldenke Verbenaceae Nasu (G) Avudati (T) L Fever/malaria, B,G,T (Hermans et al., 2004; Asase
Cough Headach et al., 2010; Koudouvo et al.,
2017a)
90 Mangifera indica L. Anacardiaceae Amanga (B); Amango L,R,b Fever,Diarrhoea, B,G, T, (Asaseetal.,2005;Zerbo et
(G) Moungou (T) Cough Bu al., 2007; Koudouvo et al.,
2011; Yetein et al., 2012;
Gbekley et al., 2017)
91 Manihot esculenta Crantz Euphorbiaceae Fingnin (B) Bankye (G) R,L,S Fever, Cough, Fatigue B, G, CV (Romeiras et al., 2011;
mandioca (CV) Adomou et al., 2012; Appiah
etal., 2019)
92  Melaleuca leucadendra (L.) L. Myrtaceae Kpinmanssi Séminton S-L Cough, Fatigue, Fever B (Adomou et al., 2012)
(B)
93 Mimosa quadrivalvis var. Leguminosae S-L Fever,Stomach ache, B (Akoegninou et al., 2006)
leptocarpa (DC.) Barneby Fatigue
94 Momordica charantia L. Cucurbitaceae Nyensiken (B) Nyanya LWP Fever/malaria, B,G (Yetein et al., 2012; Appiah
(G) Fatigue, Headach etal., 2019)
95 Morinda lucida Benth. Rubiaceae Houensin (B), L, WP Fever/malaria, B,G,T (Asaseetal., 2010; Yetein et
Dzadzaclahu (G) Kaklan Fatigue, Headach al., 2012; Agbodeka et al.,
(1) 2016)
96 Moringa oleifera Lam. Moringaceae Kpatiman (B), Moringa L dry Cough, B,G,T, (Hermans et al., 2004;
(G), Yovovitsi (T) Fever/malaria, Bu Zerbo et al., 2007; Asase et
Fatigue al., 2010; Agbodeka et al.,
2016)
97 Musa x paradisiaca L. Musaceae Amadan (G), Brodee (G R,F Cough, G (Asase et al., 2010; Appiah et
)Banane (B, T) Fever/malaria, al., 2019)
Fatigue
Table 1 continued
Ne Species Plant Family Local name (s) Parts used Symptoms treated Country Reference
98 Mussaenda erythrophylla Rubiaceae Dameramma L Severe Cough, Fever, G,T (Gbekley et al., 2017; Appiah
Schumach. & Thonn. Fatigue etal., 2019)
99 Nauclea diderrichii (De Rubiaceae Atahe (B) b Fever/malaria, B (Adomou et al., 2012; Yetein
Wild.) Merr. Stomach ache, etal., 2012)
fatigue
100 Sarcocephalus latifolius (Sm.) Rubiaceae Nyimo (G) Nyimon R Fever/malaria, B,G,T (Hermans etal.,, 2004; Asase
E.A.Bruce (T,B) Fatigue,Stomach et al., 2010; Koudouvo et al.,
ache 2017b)
101 Newbouldia laevis (P.Beauv.) Bignoniaceae Desrégue (B) Sesemasa L Cough, Fever, B,G,T (Hermans et al., 2004;
Seem (G) Kpatimé(T) Headach Gbekley et al., 2017; Appiah
etal., 2019)
102 Ocimum basilicum L. Lamiaceae Kesukesu/Hissihissi (B) L Cough, B,T (Adomou et al., 2012;
Ahameyovoto (T) Fever/malaria, Gbekley et al., 2017)
Fatigue
103 Ocimum gratissimum L. Lamiaceae Tchiayo (B) Su (G) L Fever/malaria, B,G,T (Asaseetal., 2010; Yetein et
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Djovetsi / Dogotsui (T)

Stomach ache,

al., 2012; Agbodeka et al.,

fatigue 2016)
104 Opilia amentaleaRoxb. Opiliaceae Fiodudami (T) L Fever/malaria, B,T (Hermans et al., 2004;
Stomach ache, Koudouvo et al., 2017a)
Fatigue
105 Ozoroa insignis Delile Anacardiaceae Korkén (Bu) L Stomach ache, Bu (Sanon et al., 2003)
Fatigue, Fever
Table 1 continued
N° Species Plant Family Local name (s) Parts used Symptoms treated Country Reference
106 Pancratium tenuifolium Amaryllidaceae Ganganyonlon L Stomach ache, B (Adomou et al., 2012)
Hochst. ex A.Rich. Fatigue, Cough
107 Paullinia pinnata L. Sapindaceae Hedoulifin/Adacloman R,L Fever/malaria, B, T (Hermans et al., 2004;
(B) Tegbekpasso Stomach ache, Koudouvo et al., 2011;
/Ashiaton (T) fatigue Agbodeka et al., 2016)
108 Pavetta corymbosa (DC.) Rubiaceae Lohou (B) Tsifafan (T) L,S-L Fever/malaria, B, T (Adomou et al., 2012;
F.N.Williams Cough, Fatigue Agbodeka et al., 2016)
109 Pavetta crassipes K.Schum Rubiaceae ginisu (B) S-L Fever/malaria, B, Bu (Zerbo et al., 2007; Adomou
Diarrhoea, Fatigue etal., 2012)
110  Pergularia daemia (Forssk.) Apocynaceae Kpinto (B), Kponkeke S-L Fever/malaria, B,T (Koudouvo et al., 2011;
Chiov. (T) Cough, Fatigue Adomou et al., 2012)
111 Pennisetum purpureum Poaceae Fan/Fangbe'/Kpokpo LS Stomach ache, B (Hermans et al., 2004)
Schumach. Fatigue, Cough
112 Pericopsis laxiflora (Baker) Leguminosae Kedere (T) b Cough, T (Kpabi et al., 2020)
Meeuwen Fever/malaria,
Fatigue
113 Persea americanaMill. Lauraceae Paya (B) Peyati (T) L Fever/malaria, G, T,CV  (Gbekley et al., 2017; Appiah
abacateiro (CV) Stomach ache, etal., 2019)
fatigue
Table 1 continued
Ne Species Plant Family Local name (s) Parts used Symptoms treated Country Reference
114 Phyllanthus amarus Phyllanthaceae Hlinwe (B), Ofobi okpabi b, WP Dry Cough, Fever, B,G, T (Hermans etal., 2004; Asase
Schumach. & Thonn. (G), Kpavidetume (T) Fatigue et al., 2010; Agbodeka et al.,
2016)
115 Polyalthia longifolia Annonaceae Tsogaga (Krobo) (G) L Cough, Fever, G (Boadu and Asase 2017)
(Sonn.) Thwaites Headach
116 Psidium guajava L. Myrtaceae Aguava (G) Goa (G) R,L,b Diarrheoa, B,GT (Hermans et al., 2004;
Goyava (T) Fever,Cough,Fatigue Agbodeka et al., 2016; Boadu
and Asase 2017)
117  Pteleopsis suberosa Engl. & Combretaceae Kassissigna (T) b Fever/malaria, T (Kpabi et al., 2020)
Diels Fatigue, Headach
118  Pterocarpus erinaceus Poir Leguminosae Kosso goto (B) S-L Fever/malaria, Fever, B, Bu (Zerbo et al., 2007; Yetein et
Fatigue al., 2012; Compaoré et al.,
2018)
119 Pteridium aquilinum (L.) Dennstaedtiaceae Unknown (G) L Fever, Headach, G (Boadu and Asase 2017)
Kuhn Fatigue
120  Pupalia lappacea (L.) Juss. Amaranthaceae trédoagboko (B) WP Cough, Fatigue, Fever B (Yetein et al., 2012)
121 Rauvolfia vomitoria Afzel. Apocynaceae Kakapenpen (B) Adbloti L, R Fever/malaria, G T (Gbekley et al., 2017; Appiah
(@y) Cough etal., 2019)
122 Rourea coccinea (Thonn. Connaraceae Ganganlisse/Vikplomba L Fever, dry B (Yetein et al., 2012)
Ex Schumach.) Benth (B) Cough,migraines

Table 1 continued
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Ne Species Plant Family Local name (s) Parts used Symptoms treated Country Reference
123 Rytigynia umbellulata Rubiaceae L Fever,Stomach ache, Fatigue B (Yetein et al., 2012)
(Hiern) Robyns
124  Saccharum officinarum L. Poaceae Léké (B) Fofun (T) S Fever/malaria, sore throats, B,G,T (Asase et al., 2010;
fatigue Yetein et al., 2012;
Agbodeka et al., 2016)
125 Sansevieria liberica Asparagaceae Kpognando/Akpogna (B) L,R Fever/malaria, Fatigue, B, T (Yetein et al., 2012;
Gérome & Labroy Yobu (T) Agbodeka et al., 2016)
126 Sarcocephalus latifolius Rubiaceae Cod6/Ekpo (B) Egbessi R, L Fever/malaria, Stomach B,T,G (Asase et al., 2005;
(Sm.) E.A.Bruce (T) Nyimo (G) Nyimon (T, ache, fatigue Koudouvo et al., 2011;
B) Kpabi et al., 2020)
127 Secamone afzelii (Roem. & Apocynaceae Zounkoudjou (B) S-L Fever, Fatigue, Stomach ache B (Akoegninou et al.,
Schult.) K.Schum. 2006)
128 Sclerocarya birrea Anacardiaceae Soro (Bu) b Fever/malaria, Cough, Bu (Sanon et al., 2003)
(A.Rich.) Hochst. Fatigue
129 Securidaca Polygalaceae Kpatado (B) Kpata (T) R, L Cough,Fever/malaria, B,T,Bu (Adomou et al., 2012;
longipedunculata Fresen. Fatigue GbeKley et al., 2017;
Compaoré et al., 2018)
130 Senna alata (L).Roxb. Leguminosae Asentin (B), Yovologbo L Fever/malaria,Cough,Fatigue G, B,Bu (Zerbo et al., 2007;
(T) Kassia (Bu) Asase et al., 2010;
Adomou et al., 2012;
Appiah et al., 2019)
Table 1 continued
Ne Species Plant Family Local name (s) Parts Symptoms treated Country Reference
used
131 Senna occidentalis (L.) Link Leguminosae Nkorda brodia (G) LS, Fever/malaria, Cough, B,GT (Asase et al., 2010; Yetein et al.,
R Diarrhoea 2012; Agbodeka et al., 2016;
Appiah et al., 2019)
132  Senna siamea (Lam.) H.S.Irwin & Leguminosae Acacia (B) Zangara tsi L b Fever/malaria, Fatigue, B,G,T (Akoegninou et al., 2006; Asase et
Barneby (G, 1) R, Fl Cough al., 2010; Kpabi et al., 2020)
133 Sida acuta Burm.f. Malvaceae Tweta (B) Afiemeé (T) L Cough , Sore Throat, GT (Agbodeka et al., 2016; Gbekley et
Fever/malaria al., 2017; Appiah et al., 2019)
134 Solanum torvum var. daturifolium Solanaceae Abedrow (G) F Fever,Stomach ache, G (Asase et al., 2010)
(Dunal) O.E. Schulz Fatigue
135 Spathodea campanulata P.Beauv. Bignoniaceae Kuakuanisuo (G) b Fever/malaria, Headach, G (Appiah et al., 2019)
Stomach ache
136 Spondias mombin L. Anacardiaceae Aklikotsi (T) L Fever, dry Cough,migraines B,T (Akoegninou et al., 2006;
Koudouvo et al., 2011; Gbekley et
al., 2017)
137 Strophanthus hispidus DC. Apocynaceae dikwi LR, Headach, Fatigue, Fever B (Akoegninou et al., 2006)
F
138 Tamarindus indica L. Leguminosae Djévivigoto (B) L, b Fever,Stomach ache, B, T (Koudouvo et al., 2011; Adomou et
Tikéssigbé (T) Fatigue al., 2012; Yetein et al., 2012)
139 Taraxacum campylodes Compositae Dandelion L,R Fever, Fatigue, Stomach G (Appiah et al., 2019)
G.E.Haglund ache
Table 1 continued
Ne Species Plant Family Local name (s) Parts Symptoms treated Country Reference
used
140 Tectona grandis L.f Lamiaceae Teckitin (B) Polutsi, L Fever/malaria, Stomach B,G,T, (Zerbo et al., 2007; Asase et al.,
Poltso (G), Tekiti (T) ache, Cough Bu 2010; Koudouvo et al., 2011; Yetein
etal., 2012)
141 Terminalia avicennioides Guill. &  Combretaceae K66 (Bu) b, L Fever/malaria, Stomach Bu (Sanon et al., 2003; Zerbo et al.,

Perr.

ache, Fatigue

2007)
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142 Terminalia catappa L. Combretaceae Abrofo nkatee (G) L Fever/malaria, Cough, G (Appiah et al., 2019)
Stomach ache
143 Terminalia glaucescens Planch. ex =~ Combretaceae Alotoudo R Cough, Stomach ache, B (Akoegninou et al., 2006)
Benth. Fatigue
144 Thalia geniculata L. Marantaceae Afléman (B) R Cough, Stomach ache, B (Akoegninou et al., 2006)
Fatigue
145 Theobroma cacao L. Malvaceae Cocoa (G) L Cough, Stomach ache, G (Asase et al., 2010)
fatigue
146 Trichilia prieuriana A.Juss. Meliaceae Tchivi (B) L Cough, Stomach ache, B (Akoegninou et al., 2006)
fatigue
147 Uvaria chamae P.Beauv. Annonaceae Aylaha (B) Agbanletsi L,R Cough, Fever/malaria, B, T (Yetein et al., 2012; Agbodeka et
T Fatigue al., 2016; Koudouvo et al., 2017b;
Gbekley et al., 2017)
Table 1 continued
Ne Species Plant Family Local name (s) Parts Symptoms treated Country Reference
used
148  Vernonia amygdalina Delile Compositae Amanvive (B) Awunyun L, WP Fever/Malaria,Diarrhoea, B,G,T (Asase et al., 2010; Agbodeka et
(Akuapem) G) Fatigue al., 2016; Boadu and Asase 2017;
Gbondutsi (T) Appiah et al., 2019)
149  Withania chevalieri A.E.Gong. Solanaceae L Fever/Malaria,Diarrhoea, CV (Silva et al., 2011)
Fatigue
150  Xylopia aethiopica (Dunal) A. Rich Annonaceae Eso (T) kpejelekun (B) F Stomach ache, Fatigue, B,T (Akoegninou et al, 2006;
Fever Koudouvo et al., 2017a)
151  Zanthoxylum zanthoxyloides Rutaceae Kalwouo (T) Hedo (B) L Fever/malaria, Cough, B, T,Bu (Akoegninou et al, 2006;
(Lam.) Zepern. & Timler Headach Koudouvo et al., 2011; Compaoré
etal., 2018)
152  Zingiber officinale Roscoe Zingiberaceae Doté (B,T) F Fever/malaria, Cough, B,G,T (Koudouvo et al., 2011; Yetein et
Fatigue al., 2012; Nguta et al., 2015)

Legends:

Parts used: L: Leaves; R: Root, WP: Whole Plant, B: Bark; F: Fruit; S: Seeds, AP: Aerial Parts; St: Stem, S-L: Stem-leaves; C:
Cloves, Rh: Rhizome, Fl: Flower.
Country and local name: B: Benin, T: Togo, G: Ghana, Bu: Burkina Faso, CP: Cape Verde.

The plants collected belong to 53 botanical families.

cough, fatigue,

stomachache,

sore throat and

The five most represented families are Leguminosae,

Rubiaceae, = Apocynaceae, = Combretaceae = and

Compositae (Fig. 1).These plants are used in the

traditional treatment of symptoms such as fever,

headache. All the plants listed treat at least three of
the symptoms of Covid-19. Different plant organs are

used for this purpose (Fig. 2). Leaves, roots, bark and

fruits are the most used.

Table 2. Scientific validation of pharmacological properties of some medicinal plant recorded.

Species Plant Family Main phytochemicals compounds Pharmacological properties
Acacia pennata (L.) Willd. Leguminosae steroids, glycosides, polyphenolic compounds Anti-inflammatory (Dongmo et al.,
(Zothantluanga et al., 2020) 2005)
Acanthospermum hispidum DC. Compositae Phenolic compounds, Alkaloids, flavonoids (Roy 2010) Antiviral (Summerfield et al., 1997)
antiplasmodial (Koukouikila-
Koussounda et al., 2012), antimalrial
(Bero et al., 2009)
Acridocarpus smeathmanii (DC.) Malpighiaceae Phenolic coumpound, flavonoids (Kale et al., 2019)  Antioxidant (Oluwafemi et al., 2019)
Guill. & Perr.
Adansonia digitata L. Malvaceae Phenolic, flavonoids (Braca et al., 2018) Antiviral (Hudson et al., 2000),
Antiinflamatory (Fatema et al.,
2015)
Aframomum melegueta K.Schum.  Zingiberaceae Alkaloids, Phenolic, flavonoids (So et al., 2014) Antiviral (Ojo et al., 2009)
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Azadirachta indica A. Juss Meliaceae Polyphenolic compounds, Alkaloids (Mistry et al., Antiviral (Faccin-Galhardi et al.,
2014) 2012)
Clausena anisata (Willd.) Hook.f. Rutaceae Tannins, alkaloids, steroids, saponins, phenolics, Antiviral (Ayisi and Nyadedzor
ex Benth. flavonoids, cardiac glycosides and anthraquinones 2003) Anti-inflammatory (Kumatia
glycosides (Agyepong et al., 2014) etal., 2017)
Cleome gynandra L. Cleomaceae Polyphenols, glucosinates and terpernoids (Moyo and Anti-inflammatory
Aremu 2021) (Narendhirakannan et al., 2005)
Cnestis ferruginea Vahl ex DC. Connaraceae Saponin, flavonoid, cardiac glycoside, anthraquinone, Anti-inflammatory (Ishola et al.,
tannin and reducing sugar (Enemor et al., 2015) 2011)
Mangifera indica L. Anacardiaceae Flavonol glycosides (Berardini et al., 2005) Anti-inflammatory (Marquez et al.,
2010)
Antiviral (Al-rawi et al., 2019)
Momordica charantia L. Cucurbitaceae alkaloids, glycosides, aglycone, tannin, sterol, phenol Antiviral (Pongthanapisith et al.,
and protein (Tongia et al., 2004) 2013)
Moringa oleifera Lam. Moringaceae Alkaloids, carbohydrates, tannins, phenolic Antiviral (Biswas et al., 2020)
compounds, terpenoids, cardiac glycosides, amino acids
(Bagheri et al., 2020)
Ocimum gratissimum L. Lamiaceae Polyphenols, flavonoids and fatty acids (Venuprasad et Antiplasmodial (Kpadonou
al., 2014) Kpoviessi et al., 2014), antiviral
(Ayisi and Nyadedzor 2003)
Phyllanthus amarus Schumach. &  Phyllanthaceae Tannins, terpenes, alkaloids, glycosidic compounds, Antiviral (Mukhtar et al., 2008b)
Thonn. saponins, and flavones (Nisar et al., 2018)
Tectona grandis L.f Lamiaceae Alkaloids, carotenoids and tannins (Olanrewaju - Anti-inflammatory (Giri and Varma

Ogunmefun et al., 2017) 2015)
Antiplasmodial (Komlaga et al.,
2016)

Antiviral (Sangeetha et al., 2017)

The use of leaves of medicinal plants in traditional
medicine does not threaten biodiversity as much as

the use of roots. Several pharmacological and

phytochemical studies have been conducted on most

of the identified plants.
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Fig. 1. Botanical families of the medicinal plants recorded.

The data collected in this sense highlight the

antioxidant, anti-inflammatory, antiviral, anti-

malarial properties favorable to a therapeutic

potential against the symptoms of Covid-19. These

data are supported by the main phytochemical
compounds of these medicinal plant. These data are

presented in Table 2.
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Fig. 2. Frequency of use of the plant organs of the plants recorded.

Conclusion

Research on ethnobotany, ethnopharmacology and
bioactive components of medicinal plants has been
conducted for a long time by research centers. The
results of this research have highlighted the
exploration of many pharmacological properties.
However, the valorization of these research results by
the development of phytomedicine is not yet
proportional to the mass of scientific productions. It
is necessary to deepen the fundamental research on
medicinal plants for the effective care of the
population whose traditional medicine constitutes
their first reflex. In this study, the plants identified,
some of which have been the subject of some
pharmacological investigations, constitute reliable
ethnopharmacological documentation on which more
in-depth studies can be based for an effective fight
against diseases that decimate the population, such as
coronaviruses. The present study is a contribution of
ethnobotany and ethnopharmacology to the fight
against coronavirus. Pharmacological tests were not
performed to confirm the therapeutic suspicions

revealed by the data collected.

Data availability
All the data used to support the results of this study

are included within the manuscript.

Conflicts of interest

There is no conflict of interest about this manuscript.

Acknowledgments

The authors are grateful to the Economic Community
of West African States (ECOWAS) for providing the
research team with its Research and Innovation

Support Programme (PARI 2020).

References

Addo-Fordjour P, Anning A, Akanwariwiak
WG. 2012. Medicinal plants of Ghana. In: Genetic
Resources, Chromosome Engineering, and Crop

Improvement: Medicinal Plants, 221—246.

Adhikari B, Marasini BP, Rayamajhee B.
2020a. Potential roles of medicinal plants for the
treatment of viral diseases focusing on COVID-19: A
review. Phytother Research.

https://doi.org/10.1002/ptr.6893

Adhikari SP, Meng S, Wu YJ. 2020b.
Epidemiology, causes, clinical manifestation and
diagnosis, prevention and control of coronavirus
disease. COVID-19. during the early outbreak period:
a scoping review. Infectious Diseases Poverty 9.

https://doi.org/10.1186/540249-020-00646-x

63 | Dougnon et al.



Adjanohoun EJ, Adjakidje V, Ahyi MR. 1986.
Contribution aux études ethnobotanique et floristique
en Republique populaire du Togo, Agence de

Coopération Culturelle et Technique, Paris. Togo.

Adomou A, Yedomonhan H, Djossa B. 2012.
Etude Ethnobotanique des plantes médicinales
vendues dans le marché d’Abomey-Calavi au Bénin.
International Journal Biological Chemical Science 6,

745-772.
https://doi.org/10.4314/ijbcs.v6i2.18

Agbodeka K, Gbekley HE, Karou SD. 2016.
Ethnobotanical Study of Medicinal Plants Used for
the Treatment of Malaria in the Plateau Region, Togo.
Pharmacognosy Research 8, 12-18.

https://doi.org/10.4103/0974-8490.178646

Agyepong N, Agyare C, Adarkwa-Yiadom M,
Gbedema SY. 2014. Phytochemical Investigation
and Anti-Microbial Activity of Clausena Anisata.
Willd.,, Hook. Africa

Complementary Alternative Medicine 11, 200—209.

Journal of Traditional

Akoegninou A, Van Der Burg WJ, Van Der
Maesen LJG. 2006. Flore analytique du Bénin,
Backhuys Publishers. Backhuys.

Al-rawi A, Dulaimi H, Rawi M. 2019. Antiviral
Activity of Mangifera Extract on Influenza Virus
Cultivated in Different Cell Cultures. Journal of Pure
and Applied Microbiology 13, 455—458.
https://doi.org/10.22207/JPAM.13.1.50

Appiah KS, Oppong CP, Mardani HK. 2019.
Medicinal Plants Used in the Ejisu-Juaben
Municipality, Southern Ghana: An Ethnobotanical
Study. Medicines 6, 1.
https://doi.org/10.3390/medicines6010001

Asase A, Akwetey GA, Achel DG. 2010.
Ethnopharmacological use of herbal remedies for the
treatment of malaria in the Dangme West District of
Ghana. Journal of Ethnopharmacology 129, 367—
376.

2022

https://doi.org/10.1016/i.jep.2010.04.001

Asase A, Oteng-Yeboah AA, Odamtten GT,
Simmonds MSJ. 2005. Ethnobotanical study of
some Ghanaian anti-malarial plants. Journal of
Ethnopharmacology 99, 273—279.
https://doi.org/10.1016/j.jep.2005.02.020

Ayisi NK, Nyadedzor C. 2003. Comparative in
vitro effects of AZT and extracts of Ocimum
gratissimum, Ficus polita, Clausena anisata,
Alchornea cordifolia, and Elaeophorbia drupifera
against HIV-1 and HIV-2 infections. Antiviral
Research 58, 25—33.

https://doi.org/10.1016/s0166-3542.02.00166-3

Bagheri G, Martorell M, Ramirez-Alarcén K.
2020. Phytochemical screening of Moringa oleifera
leaf extracts and their antimicrobial activities.
Cellular and Molecular Biology. Noisy-le-grand 66,
20—26.

Berardini N, Fezer R, Conrad J. 2005. Screening
of mango. Mangifera indica L. cultivars for their
contents of flavonol O- and xanthone C-glycosides,
anthocyanins, and pectin. Journal of Agriculture Food
Chemical 53, 1563—1570.
https://doi.org/10.1021/jf0484069

Bero J, Ganfon H, Jonville MC. 2009. In vitro
antiplasmodial activity of plants used in Benin in
traditional medicine to treat malaria. Journal of
Ethnopharmacology 122, 439—444.
https://doi.org/10.1016/j.jep.2009.02.004

Biswas D, Nandy S, Mukherjee A. 2020.
Moringa oleifera Lam. and derived phytochemicals as
promising antiviral agents: A review. South African
Journal of Botany 129, 272—-282.
https://doi.org/10.1016/j.sajb.2019.07.049

Boadu AA, Asase A. 2017. Documentation of
Herbal Medicines Used for the Treatment and
of Human Diseases

Management by Some

Communities in Southern Ghana. Evidence-Based

64 | Dougnon et al.



Complementary and Alternative Medicine 2017:
€3043061.
https://doi.org/10.1155/2017/3043061

Braca A, Sinisgalli C, De Leo M. 2018.
Phytochemical Profile, Antioxidant and Antidiabetic
Activities of Adansonia digitata L.Baobab. from Mali,
as a Source of Health-Promoting Compounds.
Molecules 23.

https://doi.org/10.3390/molecules23123104

Charan J, Bhardwaj P, Dutta S. 2020. Use of
Complementary and Alternative Medicine .CAM. and
Home Remedies by COVID-19 Patients: A Telephonic
Survey. Indian Journal Clinic Biochemical 1—4.

https://doi.org/10.1007/512291-020-00931-4

Compaoré M, Meda RNT, Zerbo P. 2018.
Availability Evaluation of Twelve Antimalarial
Medicinal Plants from Western Regions of Burkina
Faso. Journal of Diseases and Medicinal Plants 4, 80.
https://doi.org/10.11648/j.jdmp.20180403.13

Dongmo AB, Nguelefack T, Lacaille-Dubois
MA. 2005. Antinociceptive and anti-inflammatory
activities of Acacia pennata wild. Mimosaceae.
Journal of Ethnopharmacology 98, 201—206.
https://doi.org/10.1016/j.jep.2005.01.030

Enemor E, Akagha

Phytochemical analysis and Antimicrobial Activity of

T, Ken N. 2015.

Ethanolic Stem Extracts of Cnestis ferruginea on
Multidrug Resistant Bacteria Isolated from Raw
Retail Meat Sold in Awka, Nigeria. Journal of

Pharmaceutical Sciences & Research 7, 1044-1049.

Eurosurverillance editorial team. 2020. Note
from the editors: World Health Organization declares
novel coronavirus .2019-nCoV. sixth public health
emergency of international concern. Euro
Surveillance 25.

https://doi.org/10.2807/15607917.ES.2020.25.5.200

2022

2012. The in vitro antiviral property of Azadirachta
indica polysaccharides for poliovirus. Journal of
Ethnopharmacology 142, 86—90.
https://doi.org/10.1016/j.jep.2012.04.018

Fatema S, Rode P, Jadhav SB, Farooqui M.
2015. Anti-inflammatory and analgesic study of
fibrous part of Adansonia digitata fruit using
microwave extraction techniques. Der Pharmacia

Lettre 77, 341—347.

Fongnzossie Fedoung E, Biwole AB, Nyangono
Biyegue CF. 2021. A review of Cameroonian
medicinal plants with potentials for the management
of the COVID-19 pandemic. Advances in Traditional
Medicine.

https://doi.org/10.1007/513596-021-00567-6

Gbekley HE, Katawa G, Karou SD. 2017.
Ethnobotanical study of plants used to treat asthma
in the maritime region in Togo. African Journal of
Traditional, = Complementary and  Alternative
Medicines 14, 196—212.

https://doi.org/10.4314/ajtcam.vi4i1

Giri SP, Varma SB. 2015. Analgesic and anti-
inflammatory activity of Tectona grandis Linn. stem
extract. Journal of Basic Clinical Physiology and
Pharmacology 26, 479—484.
https://doi.org/10.1515/jbepp-2014-0043

Haidara M, Diarra ML, Doumbia S, et al. 2020.
Plantes médicinales de I'Afrique de 1’Ouest pour la
prise en charge des affections respiratoires pouvant se
manifester au cours de la Covid-19. International
Journal of Biological and Chemical Sciences 14,

2941-2950.

Health, Pharma and Medtech. 2021. Coronavirus
cases by country in Africa 2021. In: Statista. Accessed
28 Apr 2021.

https://www.statista.com/statistics/1170463/coronav

131e

Faccin-Galhardi LC, Aimi Yamamoto K, Ray S.

irus-cases-in-africa/

Helali A, Mokhtari C, Ghoul M, Belhadef M.

65 | Dougnon et al.



2020. Prévenir l'infection par le COVID-19: Quelle
place pour les plantes médicinales selon la population
algérienne ? Prevent COVID-19 infection: What place
for medicinal plants according to the Algerian

population? 0—000.

Hermans M, Akoégninou A, van der Maesen J.
2004. Medicinal plants used to treat malaria in
Southern Benin. Economic Botany 58, S239—S252.
[S239: MPUTTM]2.0.CO;2
https://doi.org/10.1663/0013-0001.2004.58

Hu B, Guo H, Zhou P, Shi ZL. 2021
Characteristics of SARS-CoV-2 and COVID-19.
Nature Reviews Microbiology 19, 141—154.
https://doi.org/10.1038/541579-020-00459-7

Hudson JB, Anani K, Lee MK. 2000. Further
iinvestigations on the antiviral activities of medicinal
plants of togo. Pharmaceutical Biology 38, 46—50.
https://doi.org/10.1076/1388-0209.200001.3811-

BFT046

Ishola I0, Akindele AJ, Adeyemi 0OO. 2011.
Analgesic and anti-inflammatory activities of Cnestis
ferruginea Vahl ex DC. Connaraceae. methanolic root
extract. Journal of Ethnopharmacology 135, 55—62.
https://doi.org/10.1016/j.jep.2011.02.024

Kale OE, Awodele O, Akindele AJ. 2019.
Acridocarpus Smeathmannii.DC. Guill. & Perr. Root
enhanced reproductive behavior and sexual function
in male wistar rats: Biochemical and pharmacological
mechanisms. Journal of Ethnopharmacology 230,
95—108.

https://doi.org/10.1016/j.jep.2018.10.024

Komlaga G, Cojean S, Dickson RA. 2016.
Antiplasmodial activity of selected medicinal plants
used to treat malaria in Ghana. Parasitology Research
115, 3185—-3195.
https://doi.org/10.1007/500436-016-5080-8

Koudouvo K, Agboto V, Busia K. 2017a. Enquete

ethnobotanique sur les plantes antipaludiques

2022

utilisees dans la lutte anti vectorielle au Togo. Journal
de la Recherche Scientifique de I'Université de Lomé
19, 63-74.

https://doi.org/10.4314/jrsul.v1gi3

Koudouvo K, Agboto V, Busia K. 2017b. Enquete
ethnobotanique sur les plantes antipaludiques
utilisees dans la lutte anti vectorielle au Togo. Journal
de la Recherche Scientifique de 'Université de Lomé
19, 63—-74.

https://doi.org/10.4314/jrsul.v1gi3

Koudouvo K, Karou DS, Kokou K. 2011. An
ethnobotanical study of anti-malarial plants in Togo
Maritime Region. Journal of Ethnopharmacology
134, 183—-190.
https://doi.org/10.1016/j.jep.2010.12.011

Koukouikila-Koussounda F, Abena AA,
Nzoungani A. 2012. In Vitro Evaluation of
Antiplasmodial Activity of Extracts of
Acanthospermum Hispidum DC. Asteraceae. and
Ficus Thonningii Blume. Moraceae., Two Plants Used
in Traditional Medicine in the Republic of Congo.
Africa Journal of Traditionnal Complementary

Alternative Medecin 10, 270—276.

Kpabi I, Agban A, Hoekou Y. 2020. Etude

ethnobotanique des plantes a activités
antiparasitaires utilisées en médecine traditionnelle
dans la préfecture de Doufelgou au nord du Togo.
Journal of Applied Biosciences 148, 15176—15189.

https://doi.org/10.35759/JABs.148.2

Kpadonou Kpoviessi BGH, Kpoviessi SDS,
Yayi Ladekan E. 2014. In vitro antitrypanosomal
and antiplasmodial activities of crude extracts and
essential oils of Ocimum gratissimum Linn from
Benin and influence of vegetative stage. Journal of
Ethnopharmacology 155, 1417—1423.
https://doi.org/10.1016/j.jep.2014.07.014

Kumatia EK, Annan K, Dickson RA. 2017.
Antinflammatory and Analgesic Effects in Rodent

Models of Ethanol Extract of Clausena anisata Roots

66 | Dougnon et al.



and their Chemical Constituents. Natural Product

Communication 12, 67—72.

Li Y, Liu X, Guo L. 2020. Traditional Chinese
herbal medicine for treating novel coronavirus.
COVID-19. pneumonia: protocol for a systematic
review and meta-analysis. Systematic Reviews 9, 75.

https://doi.org/10.1186/s13643-020-01343-4

Lu A-P, Jia H-W, Xiao C, Lu QP. 2004. Theory of
traditional Chinese medicine and therapeutic method
of diseases. World Journal of Gastroenterology 10,
1854—1856.

https://doi.org/10.3748 /wjg.v10.i13.1854

Luo H, Tang Q, Shang Y. 2020. Can Chinese
Medicine Be Used for Prevention of Corona Virus
Disease 2019. COVID-19.? A Review of Historical
Classics, Research Evidence and Current Prevention
Programs. Chinese Journal of Integrative Medicine 1—
8.

https://doi.org/10.1007/511655-020-3192-6

Mahomoodally MF. 2013. Traditional Medicines in
Africa: An Appraisal of Ten Potent African Medicinal
Plants.  Evidence-Based = Complementary and
Alternative Medicine 2013.e617459.

http://dx.doi.org/10.1155/2013/617459

Marquez L, Pérez-Nievas BG, Garate I. 2010.
Anti-inflammatory effects of Mangifera indica L.
extract in a model of colitis. World Journal of
Gastroenterology 16, 4922—4931.
https://doi.org/10.3748 /wjg.v16.i139.4922

Mistry KS, Sanghvi Z, Parmar G, Shah S. 2014.
The antimicrobial activity of Azadirachta indica,
Mimusops elengi, Tinospora cardifolia, Ocimum
sanctum and 2% chlorhexidine gluconate on common
endodontic pathogens: An in vitro study. European
Journal of Dentistry 8, 172-177.
https://doi.org/10.4103/1305-7456.130591

Moyo M, Aremu AO. Nutritional,

phytochemical

2021.

and diverse health-promoting

2022

qualities of Cleome gynandra. Critical Reviews in
Food Science and Nutrition 1-18.

https://doi.org/10.1080/10408398.2020.1867055

Mukhtar M, Arshad M, Ahmad M. 2008a.
Antiviral potentials of medicinal plants. Virus
Research 131, 111-120.

https://doi.org/10.1016/j.virusres.2007.09.008

Mukhtar M, Arshad M, Ahmad M. 2008b.
Antiviral potentials of medicinal plants. Virus
Research 131, 111—120.

https://doi.org/10.1016/j.virusres.2007.09.008

Narendhirakannan RT, Kandaswamy M,
Subramanian S. 2005. Anti-inflammatory activity
of Cleome gynandra L. on hematological and cellular
constituents in adjuvant-induced arthritic rats.
Journal of Medicine Food 8, 93—99.
https://doi.org/10.1089/jmf.2005.8.93

Nguta JM, Appiah-Opong R, Nyarko AK. 2015.
Medicinal plants used to treat TB in Ghana.
International Journal of Mycobacteriol 4, 116—123.

https://doi.org/10.1016/j.ijmyc0.2015.02.003

Nisar MF, He J, Ahmed A. 2018. Chemical
Components and Biological Activities of the Genus
Phyllanthus: A Review of the Recent Literature.
Molecules 23.

https://doi.org/10.3390/molecules23102567

Nugraha RV, Ridwansyah H, Ghozali M. 2020.
Herbal
Complementary Treatments for COVID-19 : A Review

Traditional Medicine Candidates as
of Their Mechanisms, Pros and Cons. Evidence-Based
Complementary and Alternative Medicine 2020:
e2560645.

https://doi.org/10.1155/2020/2560645

Ojo O, Oluyege J, Famurewa O. 2009. Antiviral
properties of two Nigerian plants. Africa Journal of

Plant Sci 3.

Olanrewaju - Ogunmefun O, Ekundayo E,

67 | Dougnon et al.



Akharaiyi F, Ewhenodere D. 2017. Phytochemical
screening and antibacterial activities of Tectona
grandis L. f. Teak. leaves on microorganisms isolated
from decayed food samples. Tropical Plant Research
4, 376—382.
https://doi.org/10.22271/tpr.2017.v4.13.049

Oluwafemi K, Awodele O, Akindele A. 2019.
Protective Effects of Acridocarpus smeathmannii.
DC.. Guill. & Perr. Root
Phenylhydrazine- Induced

Biochemical Changes, and Oxidative Stress in Rats.

Extract against

Haematotoxicity,

Biochemistry Insights 12, 1—14.
https://doi.org/10.1177/1178626419883243

OMS. 2002. Stratégie de 'OMS pour la Médecine

Traditionnelle pour 2002—2005. Genéve

Pongthanapisith V, Ikuta K, Puthavathana P,
Leelamanit W. Antiviral

Momordica charantia L. Inhibits Different Subtypes

2013. Protein of
of Influenza A. Evidence Based Complementary and
Alternative Medicine 2013.

https://doi.org/10.1155/2013/729081

Romeiras M, Catarino L, Torrao M. 2011.
Diversity and origin of medicinal exotic flora in Cape
Verde Islands. Plant Ecology and Evolution 142,
214-225.

https://doi.org/10.5091/plecevo.2011.560

Roy H. 2o010.

investigation  and

Preliminary = phytochemical

anthelmintic  activity  of
Acanthospermum  hispidum DC. Journal of

Pharmaceutical Science and Technology 2, 217—221.

Sangeetha K, Purushothaman I, Rajarajan S.
2017. Spectral characterisation, antiviral activities, in
silico ADMET and molecular docking of the
compounds isolated from Tectona grandis to
chikungunya virus. Biomed Pharmacother 87, 302—
310.

https://doi.org/10.1016/j.biopha.2016.12.069

Sanon S, Ollivier E, Azas N. 2003.

2022

Ethnobotanical survey and in vitro antiplasmodial
activity of plants used in traditional medicine in
Burkina Faso. Journal of Ethnopharmacology 86,
143-147.
https://doi.org/10.1016/50378-8741.02.00381-1

Sharma A, Tiwari S, Deb MK, Marty JL. 2020.
Severe acute respiratory syndrome coronavirus-2.
SARS-CoV-2: a global pandemic and treatment
strategies. International Journal of Antimicrobial
Agents 56, 106054.
https://doi.org/10.1016/j.ijantimicag.2020.106054

Silva JR de A, Ramos A de S, Machado M. 2011.
A review of anti-malarial plants used in traditional
medicine in communities in Portuguese-speaking
countries: Brazil, Mozambique, Cape Verde, Guinea-
Bissau, Sao Tomé and Principe and Angola.
Memotrias do Instituto Oswaldo Cruz 106 Suppl 1,
142-158.

https://doi.org/10.1590/50074-02762011000900019

So 0, Yn O, Mi E, Mn C. 2014. Evaluation of the In
Vitro and In Vivo Antioxidant Potentials of
Aframomum melegueta Methanolic Seed Extract.
Journal of tropical medicine.

https://doi.org/10.1155/2014/159343

Summerfield A, Keil GM, Mettenleiter TC.
1997. Antiviral activity of an extract from leaves of the
tropical plant Acanthospermum hispidum. Antiviral
Research 36, 55—62.
https://doi.org/10.1016/50166-3542.97.00035-1

Tongia A, Tongia SK, Dave M. 2004.
Phytochemical determination and extraction of
Momordica charantia fruit and its hypoglycemic
potentiation of oral hypoglycemic drugs in diabetes
mellitus.NIDDM. Indian Journal of Physiology and

Pharmacology 48, 241—-244.

Venuprasad MP, Kumar Kandikattu H,
Razack S, Khanum F. 2014. Phytochemical
analysis of Ocimum gratissimum by LC-ESI-MS/MS

and its antioxidant and anxiolytic effects. South

68 | Dougnon et al.



African Journal of Botany 92, 151—158.
https://doi.org/10.1016/j.sajb.2014.02.010

Wang C, Horby PW, Hayden FG, Gao GF. 2020.
A novel coronavirus outbreak of global health
concern. Lancet 395, 470—473.
https://doi.org/10.1016/S0140-6736.20.30185-9

WHO. 2020. Coronavirus disease 2019. COVID-19.:
Situation Report - 51 .11 March 2020. - World. In:
ReliefWeb.

https://reliefweb.int/report/world/coronavirus-

disease-2019-covid-19-situation-report-59-19-march-

2020. Accessed 28 Apr 2021

WHO. COVID-19.
Dashboard. https://covidi9.who.int. Accessed 28 Apr

2021a. WHO Coronavirus.

2021.

WHO. 2021b. Coronavirus. Accessed 28 Apr 2021.

https://www.who.int/westernpacific/health-

topics/coronavirus.

WHO. 2021c. COVID-19 Vaccines Advice. Accessed
28 Apr 2021.

https://www.who.int/emergencies/diseases/novel-

coronavirus-2019/covid-19-vaccines/advice.

Yetein M, Houessou L, Lougbégnon T. 2012.
Ethnobotanical study of medicinal plants used for the
treatment of malaria in Plateau of Allada, Benin. West

Africa. Journal of ethnopharmacology 146.

2022

https://doi.org/10.1016/j.jep.2012.12.022

Zerbo P, Millogo-Rasolodimby J, Nacoulma-
Ouedraogo OG, Van Damme P. 2007.

Contribution a la connaissance des plantes
médicinales utilisées dans les soins infantiles en pays
San, au Burkina Faso. International Journal of
Biology Chemical Science 1(3), 262-274.

https://doi.org/10.4314/ijbes.v1i3.39704

Zhang D, Wu K, Zhang X. 2020. In silico
screening of Chinese herbal medicines with the
potential to directly inhibit 2019 novel coronavirus.
Journal of Integrative Medicine 18, 152—158.
https://doi.org/10.1016/j.joim.2020.02.005

Zizka A, Thiombiano A, Dressler S. 2015.
Traditional plant use in Burkina Faso. West Africa.: a
national-scale analysis with focus on traditional
medicine. Journal of  Ethnobiology and
Ethnomedicine 11(9).

https://doi.org/10.1186/1746-4269-11-9

Zothantluanga J, Sailo N, Paul A, Shakya A.
2020. Pharmacognostical characterization and in
vitro antioxidant activity of Acacia pennata.L.. Willd.
leaves: A Southeast Asian medicinal plant. Science
Vision 20, 16—28.

https://doi.org/10.33493/scivis.20.01.02

69 | Dougnon et al.



