


Antimalarial phytotherapy: survey of traditional healers and herbalists in Mbour (Senegal)



Abstract
Background: In sub-Saharan Africa, malaria continues to be a major public health problem, despite improvements in treatment strategies. In highly endemic areas, traditional medicine plays a central role in the management of febrile conditions, which justifies the need for scientific evaluation of the local pharmacopoeia through rigorous ethnobotanical surveys.
Methods: A descriptive transversal ethnobotanical study was conducted in the municipality of Mbour (Senegal) among traditional practitioners and herbalists using a semi-structured questionnaire. It focused on the antimalarial plants used, the parts used, the methods of preparation and the frequency of citation of species, whose botanical identification followed the APG IV classification.
[bookmark: _Hlk220665582][bookmark: _Hlk220666064]Results: A field survey was conducted among 30 interviewees (traditional practitioners, herbalists and traditional knowledge holders) selected for their recognition within their communities. Data were collected through structured interviews designed by the Pharmacognosy Laboratory of Cheikh Anta Diop University (Dakar). The results showed that Fabaceae was the most frequently cited (25.8%), followed by Combretaceae,  Malvaceae (12.9%), Meliaceae (6.4%) and other families at 3.22%. Leaves (48.39%) and roots (25.81%) were the most commonly used parts, mainly prepared as decoctions (45.16%), infusions (25.81%), macerations (19.35%), fumigation (6.45%) and massage (3.22%).	Comment by IBRAHIM: Write the Figure in words then the number in Bracket
Conclusion: Antimalarial herbal medicine occupies an essential place in traditional healthcare practices in Mbour. The most frequently cited plants constitute a relevant basis for further pharmacological and toxicological studies, with a view to the rational and safe integration of traditional medicine into national malaria control strategies.
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1. Introduction
Malaria remains one of the most devastating parasitic diseases worldwide, affecting nearly 40% of the global population and causing hundreds of thousands of deaths annually. This widespread and life-threatening disease is caused by Plasmodium, an Apicomplexan parasite transmitted to humans through the bites of Anopheles mosquito vectors. According to the latest World Health Organization (WHO) report, malaria accounted for approximately 263 million cases and more than 597,000 deaths, with children under five years of age and pregnant women being the most vulnerable populations (Boni et al., 2025).
The countries of sub-Saharan Africa bear the greatest burden, with theregion accounting 94 % of all cases and 95 % of fatalities (WHO, 2024). In Senegal, malaria remains a public health priority. Although the country saw a significant decline in incidence between 2016 and 2019, there was a resurgence of cases between 2020 and 2021, with an increase of more than 20% in the number of confirmed cases and a concomitant rise in mortality (PNLP, 2022). This situation highlights the limitations of current strategies and the need for complementary approaches that integrate both conventional medicine and traditional therapeutic practices.	Comment by IBRAHIM: Separate the two words i.e «the region »
However, as with many antimicrobial agents, resistance to artemisinin-based combination therapies (ACTs) has emerged since the 2010s and has spread rapidly across several African regions (Balikagala et al., 2021). The combined resistance of Plasmodium parasites to antimalarial drugs and Anopheles mosquito vectors to insecticides constitutes a major threat to malaria control in Africa, where reliance on ACTs remains high due to the substantial disease burden and the limited availability of alternative treatments (Hien et al., 2021; Namountougou et al., 2019; WHO, 2024). This situation underscores the urgent need for the discovery of new antiplasmodial compounds, particularly in developing countries, where the expansion of resistance could have catastrophic consequences, especially for pregnant women and children (Burrows et al., 2017; Duffey et al., 2021).
Medicinal plants have played a major role in discovery and development of antimalarial drugs. It is expected that medicinal plants would still serve as a source of new drug leads given their chemodiversity (Irungu et al., 2023). Several studies have shown that certain medicinal plants used empirically have genuine anti-malarial properties, justifying the growing interest in phytotherapy in the search for new therapeutic alternatives (Tajbakhsh et al., 2021 ; Irungu et al., 2023 and Raut et al., 2025).
In this regard, ethnobotanical surveys are an essential step, enabling the identification, documentation and prioritisation of the plants most commonly used by traditional practitioners prior to any in-depth pharmacological investigation.
It is in this context that the present study was conducted, aiming to identify the medicinal plants used in the treatment of malaria by traditional practitioners and herbalists in the municipality of Mbour, Senegal. The main objective is to build a reliable ethnobotanical database that can contribute to the promotion of local plant resources and the improvement of malaria control strategies.
2. METHODOLOGY
2.1 Study of Area
The survey was conducted among traditional practitioners and herbalists in the district of Mbour (Senegal). The figure 1 shows the map of study area.








Fig. 1. The localisation of study area [On line https://www.villa-salysenegal.com/visites/geolocalisation ]
2.2 Study period 
The survey covered the period from February to April 2024. It mainly involved administering the survey questionnaire to participants selected primarily on the basis of their popularity and consent.
2.3 Type of Study
The study was conducted in the form of individual surveys of herbalists, traditional healers, and individuals designated by their communities as custodians of traditional knowledge.
2.4 Botanical Identification
Most of the plants were identified in the field. The identifications were then confirmed at the Botany and Pharmacognosy Laboratory of Cheikh Anta Diop University using reference works such as Berhaut's La Flore du Sénégal and the APG III and IV classification at the family level.
2.5 Data Processing
To process the data collected, we used the method of calculating percentages or citation frequencies (CF) , which is the ratio of the number of times the species was cited (n) to the total number of players (N).	Comment by IBRAHIM: Delete « We used »	Comment by IBRAHIM: Insert «  was Used » after the CF
CF= n/N	Comment by IBRAHIM: Provide the source/Reference of this formular

3. RESULTS AND DISCUSSION
3.1 Results
A total of 30 traditional practitioners were interviewed in the Mbour district. The medicinal plant sector is dominated by men: 80% of tradipraticians and 20% of women. The 60-70 age group is the most represented with 9 people, followed by the 50-60 age group (8 peoples), the 40-50 age group (7 peoples), the 30-40 age group (5 peoples) and the 70-80 age group (1 person). Fig. 2 shows Distribution of actors by age.	Comment by IBRAHIM: Write 30 in word then the number in bracket.	Comment by IBRAHIM: What is it ?

Fig.2. Distribution of actors by age.
This survey identified 31 species, divided into 29 genera and 15 families. The results showed that Fabaceae was the most frequently cited (25.8%), followed by Combretaceae and Malvaceae (12.9%), Meliaceae (6.4%) and other families at 3.22%. Among all the species listed, Senna occidentalis is the plant most frequently cited by traditional practitioners and herbalists for the treatment of malaria (Table 1).
Table 1. Repertory of plants cited for treating malaria
	N⁰
	Latin binomial and families  
	Locals names
	Parts used
	Preparation
	Frequency of citation

	1
	Adansonia digitata (L.)
Malvaceae
	Baobab (f)
Gouy (w) Bak (s)
Boubag (d)
	Fruit
	Maceration
	6.66%

	2
	Aphania senegalensis (Juss. ex Poir.)
Sapindaceae
	Cerisier du Cayor (f) Xewaar (w)
	Leave
	
Decoction
	36.66%

	3
	Azadirachta indica (A.Juss)
Meliaceae
	Nîmes (f) Neem (w)
	
Bark
	
Decoction
	6.66%

	4
	Calotropis procera (Aiton)
Apocynaceae
	Pomme de Sodome (f)
Paftane (w)
	Root
	Maceration
	3.33%

	5
	Centaurea senegalensis(DC.) Asteraceae
	Centaurée du Sénégal (f)
Xom xom (w)
	Leave
	
Fumigation
	3.33%

	6
	Citrus aurantifolia (Christm.)
Rutaceae
	Citronnier (f) Limon (w)
Bu lemuna ba fire (d)
	
Leave
	
Infusion
	10%

	7
	Combretum glutinosum
(Perr. ex DC.)
Combretaceae
	Bois d'éléphant (f)
Ratt (w) Yay (s)
	Leave
	Decoction
	6.66%

	8
	Combretum micranthum
(G.Don)
Combretaceae
	Kinkeliba (f)
Séxéo (w) Sésed (s) Fu lusor (d)
	
Leave
	
Infusion
	6.66%

	9
	Cordyla pinnata (A.Rich.)
Fabaceae
	Poirier du Cayor (f) Bu pokotin (d)
Dimb (w)
	
Bark
	
Maceration
	3.33%

	10
	Detarium microcarpum
Fabaceae (Guill. & Perr.)
	Petit détar (f)
Dank (w)
	Bark
	Infusion
	6.66%

	11
	Eucalyptus globulus (Labill.)
Myrtaceae
	Eucalyptus (f)
Khott boutel (w)
	Leave
	Infusion
	10%

	12
	Ficus iteophylla (Miq.)
Moraceae
	Ficus (f)
Loro (w)
	Bark
	Decoction
	40%

	13
	Gossypium barbadense (L.)
Malvaceae
	Cotonnier (f) Witten (w) Linit (s)
Efu (d)
	
Leave
	
Decoction
	10%

	14
	Guiera senegalensis (Adans. ex Juss.)
Combretaceae
	Guiera du Sénégal (f) Nguer (w) Ngut (s)
Efunuk (d)
	
Leave
	
Decoction
	23.33%

	15
	Hibiscus sabdarifa	(L.)
Malvaceae
	Oseille de Guinée (f)
Bissap (w) Fasab (s) Ku gues (d)
	
Leave
	
Infusion
	3.33%

	16
	Holarrhera floribunda
(G.Don) Apocynaceae
	Holarrhène (f)
Salali (w) Kena (s) Fu mataf (d)
	
Root
	
Decoction
	3.33%

	17
	Khaya senegalensis (Desr.)
Meliaceae
	Caïcédrat (f)
Xay (w) Ngarin (s) Bu kayb (d)
	Leave
	
Maceration
	3.33%

	18
	
Momordica charantia (L.)
Cucurbitaceae
	Margise (f) Beurbeuf (w) Birbop (s)
	Leave
	
Decoction
	6.66%

	19
	Moringa oleifera (Lam.)
Monringaceae
	Arbre du miracle (f) Nebeday (w)
Sap sap (s)
	Leave
	
Infusion
	10%

	20
	Prosopis Africana (Guill. & Perr.)
Fabaceae
	Prosopis (f)
Yiir (w) Budel (d)
	Leave
	
Decoction
	3.33%

	21
	Pterocarpus erinaceus (Poir.)
Fabaceae
	Vène (f)
Ven (w) Bu kon (d)
	
Bark
	
Decoction
	40%

	22
	Senna italica (Mill.)
Fabaceae
	Séné (f)
Leydour (w) Laidour (s)
	
Leave
	
Infusion
	3.33%

	23
	Senna occidentalis (L.)
Fabaceae
	Herbe puante (f) Bentamaré (w)
Bénékéné (s)
	
Leave
	
Decoction
	83.33%

	24
	Sterculia setigera (Delile.)
Malvaceae
	Platane du Sénégal (f) Mbepp (w)
Bob (s)
	
Bark
	
Infusion
	26.66%

	25
	Syzygium aromaticum (L.)
Myrtaceae
	Clou de girofle (f)
Xorom polé (w)
	Flower
	Decoction
	3.33%

	26
	Tamarindus indica (L.)
Fabaceae
	Tamarinier (f) Daakar (w)
Budakaar (d)
	
Fruit
	
Maceration
	3.33%

	27
	Terminalia avicennoïde
(Guill. & Perr.)
Combretaceae
	Badamier duveteux (f) Reub Reub (w)
	
Root
	
Decoction
	3.33%

	28
	Vachellia seyal (Delile.)
Fabaceae
	Mimosa épineux (f) Surur (w)
Budenkun (d)
	
Bark
	
Fumigation
	3.33%

	29
	Vitellaria paradoxa
(C.F.Gaertn.)
Sapotaceae
	Karité (f) Karité (w)
	
Fruit
	
Massage
	3.33%

	30
	Xylopia aethiopica (Dunal.)
Annonaceae
	Piment noir (f) Diar (w)
Kaleo (d)
	
Fruit
	
Decoction
	3.33%

	31
	Zizyphus mauritiana (Lam.)
Rhamnaceae
	Jujubier (f)
Sidem (w)
	Bark
	Maceration
	6.66%



For all of the plants listed, we noted greater use of the leaves (48.39%) They are followed by bark (25.81%), fruit (12.90%), roots (9.68%), and flowers (3.22%). The Fig. 3 shows the distribution according to the parts of plants used. 

Fig. 3. Distribution according to the parts of plants used
With regard to preparations, decoctions (45.16%), infusions (25.81%), macerations (19.35%), fumigation (6.45%) and massage (3.22%). The Fig. 4 shows the methods of preparation.

Fig.4. The methods of preparations
The survey was carried out in the Mbour district. The results showed a strong predominance of male respondents, who accounted for 98% of the study population. A similar trend was reported by the National Agency for Statistics and Demography (ANSD, 2018), which documented a male representation of 72% in its survey. This predominance may be attributed to the fact that the transmission and inheritance of traditional knowledge are less frequently conferred to women.
The survey included both herbalists and traditional practitioners, covering all age groups from 30 to 80 years. The majority of traditional practitioners were over 40 years old. This pattern aligns with findings by Diatta et al. (2024) on antidiabetic plants, where 46.66% of participants were above 40. Another author Kabou et al., 2025 found the same result. These observations suggest that the transmission of traditional knowledge and the authorization to practice generally occur later in life, often only after the passing of the knowledge holder or in old age.
The study showed that Senna occidentalis was the most commonly used plant for treating malaria, cited by traditional practitioners. Several medicinal plants have been evaluated for their antiplasmodial properties, including Senna occidentalis, Pterocarpus erinaceus, and Ficus iteophylla. Senna occidentalis has demonstrated significant antimalarial activity, with root extracts inhibiting Plasmodium falciparum in vitro and reducing parasitemia in mice infected with Plasmodium berghei (Mogaka et al., 2023). Leaf and seed extracts also showed notable inhibition of P. falciparum, confirming its potential as a source of antimalarial compounds (Yakub et al., 2022).	Comment by IBRAHIM: The scientific name most be in italic
Pterocarpus erinaceus exhibited moderate antiplasmodial effects in ethnobotanical studies, with leaf extracts showing some inhibition of Plasmodium growth in vitro and in vivo; however, evidence remains limited and further studies are required to validate its activity (Karou et al., 2003).
In contrast, Ficus iteophylla has no documented antiplasmodial studies to date. Although some phytochemical analyses have identified bioactive compounds, no in vitro or in vivo antimalarial evaluations have been reported (Yusuf and Kaduna 2005).
Overall, Senna occidentalis appears as the most promising candidate for further antimalarial research, Pterocarpus erinaceus shows potential but requires additional validation, and Ficus iteophylla remains largely unexplored in this context.
The predominance of leaf use observed in this study is consistent with findings from ethnobotanical surveys conducted across Africa, where leaves are frequently preferred due to their ease of access, rapid regeneration, and richness in antioxidants as well as potentially tonic bioactive compounds (Diatta et al., 2024; Nakibuuka, 2022).
With regard to preparation methods, the predominance of decoction and infusion shows a marked preference for simple methods of water extraction, as also reported in other ethnobotanical contexts (Kabou et al., 2025).
The results of this study confirmed that herbal medicine is a potential complement to conventional malaria control strategies, in accordance with WHO recommendations on the rational integration of traditional medicine into health systems.
4. Conclusion
This study highlights the importance of herbal medicine in the traditional treatment of malaria in the Mbour district. The diversity of the plants identified, dominated by the Fabaceae and Combretaceae families, as well as the high frequency of certain species being cited, particularly Senna occidentalis, demonstrate a therapeutic consensus within local communities. The results emphasize the interest of these plants as potential candidates for further pharmacological and toxicological studies. The scientific valorization of this traditional knowledge could contribute to the rational and safe integration of herbal medicine into malaria control strategies.
Disclaimer (Artificial Intelligence) 
Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc) and text-to-image generators have been used during writing or editing of this manuscript. 

COMPETING INTERESTS DISCLAIMER:
Authors have declared that they have no known competing financial interests OR non-financial interests OR personal relationships that could have appeared to influence the work reported in this paper.

References	Comment by IBRAHIM: Check and make sure that the references are written according to the guide provided by the journal.
Balikagala, B., Fukuda, N., Ikeda, M., Katuro, O.T., Tachibana, S.-I., Yamauchi, M., Opio, W., Emoto, S., Anywar, D.A., Kimura, E., Palacpac, N.M.Q., Odongo-Aginya, E.I., Ogwang, M., Horii, T., Mita, T. (2021). Evidence of artemisinin-resistant malaria in Africa. N. Engl. J. Med. 385 (13), 1163–1171. https://doi.org/10.1056/nejmoa2101746 .
Boni, S.I., Hien, D.F.S., Koama, K.B., Youba, M., Vaissayre, V., Kabre, Z., Dussert, S., Diabate, A., Lefevre, T., Yerbanga, R.S., Haddad, M., Meda, N.R. (2025). Harnessing the potential of medicinal plants in the malaria fighting: In vitro and in vivo antiplasmodial activities of Feretia apodanthera Delille (Rubiaceae). J Ethnopharmacol, 355(Pt B),120729. doi: 10.1016/j.jep.2025.120729. PMID: 41076146.
Burrows, J.N., Duparc, S., Gutteridge, W.E., Hooft Van Huijsduijnen, R., Kaszubska, W.,Macintyre, F., Mazzuri, S., M‥ohrle, J.J., Wells, T.N.C. (2017). New developments in anti-malarial target candidate and product profiles. Malar. J, 16 (1), 26. https://doi.org/10.1186/s12936-016-1675-x 
Diatta, K., Diatta, W., Mbaye, A. I., Sarr, A., Dieng, S. I. M., Seck, A., & Fall, A. D. (2024). Phytotherapy anti-diabetic: Ethnobotanical surveys among in the district of Mbour (Senegal). Asian Journal of Research in Botany, 7(2), 286–297. https://journalajrib.com/index.php/AJRIB/article/view/228 
Duffey, M., Blasco, B., Burrows, J.N., Wells, T.N.C., Fidock, D.A., Leroy, D. (2021). Assessing risks of Plasmodium falciparum resistance to select next-generation antimalarials. Trends Parasitol, 37 (8), 709–721. https://doi.org/10.1016/j.pt.2021.04.006 
Hien, A.S., Soma, D.D., Maiga, S., Coulibaly, D., Diabaté, A., Belemvire, A., Diouf, M.B.,Jacob, D., Koné, A., Dotson, E., Awolola, T.S., Oxborough, R.M., Dabiré, R.K. (2021).Evidence supporting deployment of next generation insecticide treated nets inBurkina Faso: bioassays with either chlorfenapyr or piperonyl butoxide increasemortality of pyrethroid-resistant Anopheles gambiae. Malar. J. 20 (1). https://doi.org/10.1186/s12936-021-03936-3 .
Irungu, B., Okari, E., Nyangi, M., Njeru, S and Koech, L. (2023). Potential of medicinal plants as antimalarial agents: a review of work done at Kenya Medical Research Institute. Front. Pharmacol. 14,1268924. doi: https://doi.org/10.3389/fphar.2023.1268924   
Kabou, M.L., Diatta, K., Thiaw, M.B., Manga, F., Diop, N., Diouf, M.D., Mbaye, A.I., Diatta, W., Sarr, A., Dieng, S.I.M., Faye, E.H.O., Manga, I., and Fall A.D. (2025). “Phytotherapy of Anaemia in Individuals Infected With Human Immunodeficiency Virus: An Ethnobotanical Survey in Lower Casamance and Sine-Saloum in Senegal”. Asian Journal of Research in Botany, 8 (2),682–692. https://doi.org/10.9734/ajrib/2025/v8i2297 .
Karou, D., Dicko, M.H., Sanon, S., Simpore, J., Traore, A.S. (2003). Antimalarial activity of Sida acuta Burm. f. (Malvaceae) and Pterocarpus erinaceus Poir. (Fabaceae). J Ethnopharmacol. 89(2-3),291-4. doi: 10.1016/j.jep.2003.09.010. PMID: 14611894. 	Comment by IBRAHIM: Scientific names most be in italic.
Check others and effect the correction.
Mogaka, S., Molu, H., Kagasi, E., Ogila, K., Waihenya, R., Onditi, F., Ozwara, H. (2023). Senna occidentalis (L.) Link root extract inhibits Plasmodium growth in vitro and in mice. BMC Complement Med Ther. 2023 Mar 6;23(1):71. doi: 10.1186/s12906-023-03854-8. PMID: 36879244; PMCID: PMC9987147.	Comment by IBRAHIM: Same comment as above
Namountougou, M., Soma, D.D., Kientega, M., Balbone, M., Kaboré, D.P.A., Drabo, S.F.,Coulibaly, A.Y., Fournet, F., Baldet, T., Diabaté, A., Dabiré, R.K., Gnankine, O. (2019).Insecticide resistance mechanisms in Anopheles gambiae complex populations from Burkina Faso, West Africa. Acta Trop. 197. https://doi.org/10.1016/j.actatropica.2019.105054 .
National Agency for Statistics and Demography (ANSD) [Senegal], & ICF. (2018). Senegal: Continuous Demographic and Health Survey (DHS-Continuous 2017). https://dhsprogram.com/publications/publication-FR345-DHS-Final-Reports.cfm  
Programme National de Lutte contre le Paludisme (PNLP). Rapport annuel de lutte contre le paludisme au Sénégal 2022. Dakar: Ministère de la Santé et de l’Action sociale; 2022. p. 1-85.
Raut, S., Dhole, Y., & Deshmukh, S. (2025). Role of medicinal plant in treatment of malaria. GSC Biological and Pharmaceutical Sciences, 30, 178-185. Doi: https://doi.org/10.30574/gscbps.2025.30.1.0499 .
Tajbakhsh, E., Kwenti, T.E., Kheyri, P., Nezaratizade, S., Lindsay, D.S., Khamesipour, F. (2021). Antiplasmodial, antimalarial activities and toxicity of African medicinal plants: a systematic review of literature. Malar J, 20(1), 349. doi: 10.1186/s12936-021-03866-0. PMID: 34433465; PMCID: PMC8390284.
World Health Organization (WHO) (2024). World malaria report 2024: addressing inequity in the global malaria response. https://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2024 .
Yakub* A.U,  Garba M.A., Musab A.U., Umar I.A., Sani Y.,  Ankita M. (2022). AQUEOUS AND ETHANOL STEM AND LEAF EXTRACTS OF SENNA OCCIDENTALIS (COFFEE SENNA). Journal of Indian Research (ISSN: 2321-4155), 10 (1 & 2), 61-77.
Yusuf, A. I., and Kaduna. (2005). Isolation of steroids from acetone extract of Ficus iteophylla. Nigerian Journal of Natural Products, 8(2), 23–29. https://www.semanticscholar.org/paper/Isolation-of-Steroids-from-Acetone-Extract-of-Ficus-Yusuf-Polytechnic-Nigeria/23c5d62ca96783cfed58cc355ae0cfb92dd45897 
30-40	40-50	50-60	60-70	70-80	0.16600000000000001	0.23300000000000001	0.26600000000000001	0.3	3.3000000000000002E-2	ages





Leaves	Barks	Fruits	Roots	Flowers	0.4839	0.2581	0.129	9.6799999999999997E-2	3.2199999999999999E-2	


Decoctions	Infusions	Macerations	Fumigations	Massages	0.4516	0.2581	0.19350000000000001	6.4500000000000002E-2	3.2199999999999999E-2	



11

image2.jpeg




image3.jpeg
((Rufisque
Q "

oMbaurcuk
© Kirtoa





image4.jpeg




image1.JPG
((Rufisque
Q "

oMbaurcuk
© Kirtoa





