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ABSTRACT 
	Helminthiasis is a widespread disease, with 1.5 billion people infected worldwide and considerable morbidity among children, affecting their cognitive development and physical growth. This is a real health problem that has led health authorities to implement strategies to care for populations. In addition to conventional medications against these parasites, herbal medicine is experiencing renewed interest among patients. However, the plants remain largely unstudied scientifically, and their efficacy and modes of action remain poorly documented. Therefore, this study aimed to catalogue antihelminthic plants in order to contribute to the fight against these worms. An ethnobotanical survey was conducted among 35 naturotherapists of different ages and genders among the Godié people in the department of Sassandra. This work shows that of the 35 respondents, men are in the majority (71%) over women, who represent only 29% in terms of knowledge of antihelminthic plants. These naturotherapists identified 40 plant species from several families, with the Fabaceae family being the most represented. For the preparation of medicinal recipes, the leaves of these plants are the most commonly used at 60%, compared to bark, roots, and seeds, which are used at 25%, 12%, and 5%, respectively. Furthermore, oral administration is the most frequently recommended method of administration at 72.5%, compared to baths (15%) and purges (2.5%). The results of this study constitute an important database and confirm the richness of the flora in antihelminthic plants among the Godié people. Toxicological phytochemical studies will be carried out in order to provide populations with improved therapeutic substances for the treatment of the disease.
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1. INTRODUCTION 
The use of medicinal plants is a therapeutic alternative that plays a key role in primary health care. Despite the development of modern medicine through the introduction of conventional drugs for the treatment of diseases, plants continue to play a major role in human cultural health (Maroyi and Cheikhyoussef, 2015). The structural and functional variety of phytochemicals, present in plants, helps create novel therapeutic medicines, and their abundance in medicinal plants has led to new lead structures (Akter et al., 2024). The WHO estimates that 80% of the population, especially in developing countries, often uses traditional medicine for treatment (Fentahun et al., 2017). Moreover, the emergence of resistance to anthelmintics makes it difficult to control helminth infections in endemic areas. One of the solution approaches is the search for new molecules and the development of effective therapies, affordable for low-income people, since the populations affected are living in developing countries (Ataba et al., 2020). This renewed interest in traditional medicine may be due to the high content of several multi-therapeutic bioactive molecules in plants. Thus, a preparation based on a single plant could treat several diseases, including helminthiasis. Helminthiasis is a disease caused by parasitic worms called helminths (WHO, 2022). It is a condition that spreads easily among the population due to its multifactorial nature. Indeed, its various risks of occurrence include poor personal and environmental hygiene, a lack of drinking water, a hot climate, and the use of human and animal fertilisers in agriculture and vegetable planting. In addition, the disease is transmitted through helminth eggs contained in soil contaminated with human faeces (Imalele et al., 2023). Thus, all food sold in markets could be contaminated by people with dirty hands after defecation and also by carriers who simultaneously on feces and eat food (Regassa et al., 2021). Once ingested by the consumer, the parasite colonises the digestive tract, and this strategic position within the host provides it with regular nutrients to ensure the continuity of its development cycle (Bekele and Reddy, 2015). Helminthiasis, therefore, remains widespread, with 1.5 billion people infected worldwide and considerable morbidity among children, affecting their cognitive development and physical growth (WHO, 2022). This is a real health problem that has led health authorities to implement strategies to care for populations. This fight against helminthiasis includes hygiene and dietary measures, which consist of improving sanitation facilities and medical treatment, namely the periodic administration of deworming medication (Zeeshan et al., 2025). However, limited access to this strategy has led populations to use medicinal plants with anthelmintic properties to combat these parasitic infections (Kone et al., 2019). The promotion of endogenous plant-based recipes and practices is now a scientific concern. Indeed, different techniques have been implemented to extract natural substances or active ingredients of plant origin (Merveille et al., 2021). However, despite their widespread use, these plants remain largely unstudied scientifically, and their efficacy and modes of action remain poorly documented. It therefore seems essential to conduct an ethnomedical inventory of anthelmintic plants, analyse their methods of preparation and administration, and evaluate the prospects for their integration into modern medicine. This research project, therefore, aims to identify the plant species traditionally used against helminthiasis in the department of Korhogo. More specifically, it will involve consulting naturopaths to learn about antihelminthic plants, the plant organs used, and the methods of preparation and administration of the medicines used.

[bookmark: _Hlk210255716]2. material and methods 
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2.1. Material

The technical materials used in this study consisted of a survey form, pens, notepads, a dictaphone, a camera, a computer, and a collection box for medicinal plants. The plant material consisted of all the plants identified during the ethnobotanical survey conducted among traditional practitioners in the department. 

2.2. Methods

2.2.1. Presentation of the study area.  

Located in the southwestern part of Côte d'Ivoire, the department of Sassandra (Figure 1) is the capital of the Gboklé region and the Bas-Sassandra district. It is bordered to the northeast by the departments of Lakota and Fresco, to the west by the department of San-Pédro, to the north by the department of Guéyo, and to the south by the Atlantic Ocean, with a population of 207,375 (RGPH, 2014).  This population is made up of indigenous Godié, Néo, Kodia, and Kroumen peoples, immigrants from various regions of Côte d'Ivoire, and foreign nationals from other countries.  The climate is tropical, humid and dry, characterised by an intermittent rainy season from May to October and a dry season from November to April (RGPH, 2014). This climate is conducive to significant agricultural activity, with the cultivation of cocoa, coffee, and as well as rubber trees, which have seen spectacular growth over the last 20 years. The department of Sassandra is notable for its diverse vegetation, characterised by dense forest, riparian forests, and mangroves. The flora of villages such as Adébem in this department is rich in numerous endemic medicinal species, which are the subject of our botanical survey.
[image: ]
Figure 1: Map of the Sassandra Department (ANStat, 2024)



2.2.2. Survey method 

Ethnobotanical data were collected through direct and semi-direct questioning, requiring the assistance of a guide who sometimes acted as a translator. The questions focused on the therapeutic practices of traditional practitioners in the treatment of diabetes, the local names of the plants used, the parts of the plants used, recipes, methods of administration, and therapeutic indications for patients.

[bookmark: _Hlk210314692]2.2.3. Herbarium preparation, species identification and nomenclature

The samples were carefully collected so that they could be easily identified. During the collection of fresh samples, photographs were taken to aid in species identification using the Côte d'Ivoire flora catalogue (Pagny et al., 2022). The samples collected were deposited at the Department of Plant Biology at UPGC in Korhogo for identification and confirmation of scientific names.
2.2.4. Data statistical analysis 

Curves and histograms are plotted using Microsoft Excel 2007 and GraphPad software Prism 8.0.2. Test results are expressed as mean ± standard deviation with n = 3. The one-way ANOVA statistical analysis was used to determine the significant differences between the mean values were probability of P < 0.05 was considered significant.
[bookmark: _Hlk210319739]3. results

3.1. Respondents and characteristics

Figures 1 and 2 show the proportions of respondents by gender and age, respectively. According to these data, a total of 35 naturotherapists, including 10 women and 25 men, were surveyed, representing 29% and 71% of the total, respectively. Among those surveyed, 5 were in the 20-35 age group, 8 were between 40 and 50 years old, and 22 were between 65 and 
80 years old, representing 14%, 23%, and 63% respectively

Figure 2: Proportion of naturotherapists surveyed by gender


Figure 3: Proportion of naturotherapists surveyed by age

3.2. Plant parts used
The respondents taught us about the parts of plants used to make therapeutic recipes. Of the 40 plant species listed, leaves were the most commonly used, with 24 mentions, followed by bark with 10 mentions, roots with 5 mentions, and finally seeds with 1 mention, representing respective percentages of use of 60%, 25%, 12%, and 3% (Figure 4).

Figure 4: Proportion of plant parts used

3.3. PREPARATION OF MEDICINAL RECIPES

According to the results of our study, recipes based on the 40 antihelminthic plants listed are prepared using four different methods, namely decoction, maceration, infusion, and powder. Decoction is used in 72.50% of cases, with 29 citations; maceration is cited six times, representing a usage rate of 15%; infusion is cited four times, representing 10%; and powdered recipes are cited once, representing a usage rate of 2.5% (Figure 5).


Figure 5: Frequency of recipe preparation methods
The methods of administration of antihelminthic recipes are shown in Figure 6. According to this table, recipes derived from the 40 plants are mainly used orally (70%) with 29 citations. The administration of these herbal medicines through a bath is cited 10 times, or 25%, while purging is cited twice, with a usage rate of 5%.



Figure 6: Frequency of administration of recipes

3.4. LISTED PLANT SPECIES
Our study identified forty (40) plant species used for the treatment of helminthiasis (Table 1). These species are divided into twenty (20) botanical families, all of which are native to the village. The Fabaceae family is the most represented, with a frequency of citation of 22.5%. In terms of the parts of the plants used, leaves are the most commonly used, followed by bark, roots, and seeds. These parts are used to prepare antihelminthic phytorecipes using three different methods: decoction, maceration, and infusion, with decoction being the most common. These recipes are mainly administered orally.

Table 1.	Classification of plant species by family
	Nº
	Plants species
	Family
	Plant parts used
	Préparation
	Administration

	1
	Prunus domestica
	Rosaceae
	Bark/Leaves /Roots
	Décoction / infusion
	Oral

	2
	Carica papaya
	Caricaceae
	Seeds
	Infusion
	Oral

	3
	Khaya senegalensis
	Meliaceae
	Bark or Leaves
	Décoction
	Oral

	4
	Nauclea latifolia
	rubiaceae
	Roots
	Macération
	Oral

	5
	Parkia biglobosa
	Fabaceae
	Barks
	Décoction
	Oral

	6
	Cassia alata
	Fabaceae
	Leaves
	Décoction
	Oral

	7
	Citrus aurantifolia
	Rutaceae
	Roots
	Décoction
	Oral

	8
	Anacadium occidentalis
	Anacardiaceae
	Leaves
	Décoction
	Bath

	9
	Alstonia boonei
	Apocynaceae
	Leaves
	Décoction
	Oral

	10
	Cassia rotundifolia L.
	Fabaceae
	Leaves
	Décoction
	Oral/ Bath

	11
	Cleistofolis patens
	Sapindaceae
	Barks
	Macération
	Oral

	12
	Cassia siamea
	Fabaceae
	Leaves
	Décoction
	Oral

	13
	Ageratum conyzoïdes
	Combretaceae
	Roots
	Macération
	Oral

	14
	Manhio tesculenta crant z.
	Euphorbiaceae
	Leaves
	Décoction
	Oral

	15
	Vernonia amygdalina
	Asteraceae
	Roots
	Décoction
	Oral

	16
	Tanacetum vulgare
	Asteraceae
	Leaves
	Macération
	Bath

	17
	Cordia myxa
	Boraginaceae
	Barks
	Décoction
	Bath

	18
	Dalbergia ecastaphyllum
	Fabaceae
	Leaves
	Décoction
	Baeth

	19
	Senna siamea
	Fabaceae
	Leaves
	Décoction
	Oral

	20
	Combretum hispidum
	Combretaceae
	Leaves
	Décoction
	Oral

	21
	Terminalia avicennioide
	Combretaceae
	Leaves
	Infusion
	Bath/ purging

	22
	Erithrina senegalensis
	Fabaceae
	Leaves
	Infusion
	Oral

	23
	Ficus exasperata
	Moraceae
	Barks
	Décoction
	Oral

	24
	Spondias mombin
	Anacardiaceae
	Leaves
	Décoction
	Oral

	25
	Combretum micranthum
	Combretaceae
	Ecorces
	Infusion
	Bath

	26
	Moringa oleifera Lam.
	Moringaceae
	Ecorces
	Décoction
	Oral

	27
	Nauclea latifolia
	Rubiaceae
	Leaves
	Décoction
	Oral

	28
	Kigelia africana
	Amaranthaceae
	Racines
	Décoction
	Oral

	29
	Achyranthes bidentata
	Amaranthaceae
	Leaves
	Macération
	Purging

	30
	Angelica archangelica
	Apiaceae
	Leaves
	Décoction
	Oral

	31
	Baphia nitida
	Fabaceae
	Leaves
	Décoction
	Oral

	32
	Adansonia digitata
	Bombacaceae
	Leaves
	Décoction
	Oral

	33
	Acalypoha aristata kunth
	Euphorbiaceae
	Leaves
	Décoction
	Purging

	34
	Berlinia grandiflora 
	Fabaceae
	Roots
	Décoction
	Bath

	35
	Landolphia heudolotii
	Apocynaceae
	Leaves
	Décoction
	Oral

	36
	mammea africana
	Calophyllaceae
	Leaves
	Macération
	Bath

	37
	Morinda morindoides
	Rubiaceae
	Ecorces
	Décoction
	Oral

	38
	Pelargonium capitatum
	Geraniaceae
	Leaves
	Décoction
	Oral

	39
	Artemisia vulgaris
	Asteraceae
	Barks
	Décoction
	Bath

	40
	Punica granatum
	Lythraceae
	Barks
	Infusion
	Oral




4. DISCUSSION
[bookmark: _Hlk209709582][bookmark: _Hlk209709650][bookmark: _Hlk209709703][bookmark: _Hlk209709778]The ethnobotanical survey conducted among the Godié of Adébem consisted of listing the medicinal plants used to treat helminthiasis. This study, carried out among 35 naturotherapists, shows that both men and women practice traditional medicine among these people. However, men are in the majority with 25 people (71.43%), while women represent only 28.57%. This difference is thought to be due to the fact that knowledge of medicinal plants comes from a family heritage that has been preserved and passed down from generation to generation (Benaiche et al., 2019). To this end, men, who are considered as guardians of tradition because of their integrity and discretion, are more suited to this initiation than women, who are considered incapable of keeping family secrets (Azonbakin et al., 2021). Furthermore, certain medicinal preparations have several prohibitions that are not suited to women's lives. The respondents in our study come from three age groups, with those aged 65 to 80 being the most numerous. Our results are consistent with those of Fah et al. (2013) and Samaké et al. (2020), who state in their study that the ancestral use of medicinal plants gives older people experience, wisdom, and notoriety in the practice of this activity. Our survey of all these knowledgeable respondents enabled us to list forty (40) plant species in twenty (20) botanical families, with Fabaceae being the most widely used. Fabaceae are believed to have a broad therapeutic spectrum. Indeed, these legumes have the ability to fix nitrogen from the soil, enabling them to synthesize secondary nitrogenous metabolites such as alkaloids. These have the ability to intercalate with the DNA of microorganisms, leading to impaired cell division and death, resulting in the death of these parasites (Shohreh et al., 2010). The high number of antihelminthic plants listed confirms the work of Masengo et al. (2021). According to them, medicinal plants are the main vital alternative for the majority of populations for therapeutic purposes. This phytotherapy is carried out using different parts of the plants. Our work shows that the leaves, bark, roots, and seeds of plants are used in respective percentages of 55.81%, 25.58%, 16.28%, and 2.83% for antihelminthic recipes. This predominance of leaves (55.81%) in the preparation of medicinal recipes is consistent with the studies of Béné (2016), which confirms that plant leaves are used 63.96% of the time in his study conducted in Transmua, Côte d'Ivoire. Also, according to the study by Orch et al. (2021), this heavy use of leaves can be explained by the fact that they are the site of photosynthesis. To this end, they are the storage site for secondary metabolites with biological properties in plants. Furthermore, even intensive harvesting of a plant's leaves does not hinder its development, as it has the ability and capacity to regularly regenerate new leaves (Gnagne et al., 2017). Our work also revealed that decoction, with a citation frequency of 70.73%, is the main method used to prepare antihelminthic recipes. Our results are consistent with those of Lazli et al. (2019), who state in their study that decoction allows for the extraction of more active ingredients and cancels out any toxic effects of certain recipes while preserving the secondary metabolites responsible for the plant's biological properties. The naturotherapists surveyed also explained that decoction increases the body's temperature in order to eliminate helminths as quickly as possible. All of the recipes used are mainly administered orally (70.73%), as shown in the studies by Bla et al. (2015) and Kipre et al. (2017), which highlight that oral consumption of the recipes is predominant, at 57.69% and 35.5% respectively. This method of consumption is explained by the fact that the therapeutic molecules contained in medicinal recipes are easily ingested orally (Bla et al., 2015). Furthermore, the naturotherapists surveyed explain that the decoction ingested orally could directly access the helminths, destroy them, and their residues would be eliminated in the urine.

4. Conclusion

Our study enabled us to survey 35 naturotherapists, with men outnumbering women. These individuals provided information on 40 antihelminthic plant species, the leaves of which are the most commonly used parts in medicinal recipes, which are mainly prepared by decoction and consumed orally. The diversity of plants used to treat the same condition represents a vast therapeutic resource that can bring relief to populations.

Definitions, Acronyms, Abbreviations

 ANStat: National Statistics Agency
RGPH: General Population and Housing Census
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Oral bath purging
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