Ethnobotanical Survey of Medicinal Plants Used in Diabetes Management among Teachers and Students in Secondary Schools of Adzopé (Ivory Coast)

Abstract
Background:Medicinal plants are often used to treat certain chronic conditions, including diabetes. This study was conducted to contribute to knowledge about the plant species traditionally used to treat diabetes in the town of Adzopé in Ivory Coast.
Materials and Methods:The survey was conducted among teaching staff and pupils at two secondary schools in the town of Adzopé. All teachers at these schools were interviewed, and pupils were selected using convenience sampling. The survey was conducted using a semi-structured interview method. Information on the profile of the respondents and the characteristics of the plants mentioned was collected using the survey form. More specifically, the aim was to identify the species used, the methods of preparation and administration of the preparations, and the perceived effects of using these plants.
Results:The study identified 12 plant species divided into 10 botanical families and 12 genera. The most represented families were Anacardiaceae (17%) and Meliaceae (17%). The most commonly cited species was Mangifera indica (17%). Leaves were the most commonly used part of the plant in preparations (70.49%). The most commonly used method of preparation was decoction (66%) and the only method of administration cited was oral administration. Nearly half (46%) of the recipes were for single daily administration. Half of those surveyed (50%) rated the effectiveness of these herbal remedies as average. Potential side effects after using these plants were mentioned by 26% of respondents, and only 48% of them considered medicinal plants to be their first choice of treatment.
Conclusion:
This study shows the diversity of medicinal plants traditionally used by school staff to treat diabetes in Adzopé. These data provide a basis for phytochemical, pharmacological and formulation studies aimed at developing improved traditional medicines.
Keywords: Ethnobotany, Secondary Schools in Adzopé, Antidiabetic Plants.




1. INTRODUCTION
Diabetes, a chronic metabolic disease characterised by hyperglycaemia resulting from impaired insulin secretion or action (WHO, 2023), represents a major global public health challenge. Its incidence and prevalence continue to rise, affecting millions of individuals and causing serious micro- and macrovascular complications (Danaeiet al., 2011). According to estimates by the International Diabetes Federation, 537 million people worldwide have diabetes, about half of whom are unaware of their condition, as it is a ‘silent’ disease. This figure is expected to reach 622 million by 2030. The WHO estimates that since 1980, the age-standardised global prevalence of diabetes has almost doubled from 4.7% to 8.5% among adults, and projections predict that by 2030, this disease will be the seventh leading cause of death worldwide (Kaouadji and Chérid, 2019). 
This chronic disease can lead to a variety of serious complications, including metabolic disorders such as ketoacidosis, degenerative kidney and eye complications, an increased risk of infections and cardiovascular disease. This clinical progression requires lifelong treatment, close monitoring and regular self-monitoring for diabetics, which is very costly in hospitals and requires a combination of several therapies. The prohibitive costs of modern medicines for populations in poor countries, who often have difficult access to these treatments, are driving individuals to turn to traditional remedies. For many centuries and across all continents, plants have been the first and most essential remedy available to humanity (Benali, 2024). This therapeutic use has spanned various civilisations, marking the history of traditional medicine (Hachi, 2015). According to the WHO, approximately 80% of the world's population uses herbal products (WHO, 2002).
For the majority of people in Africa, both in rural and urban areas, medicinal plants are a valuable resource. They represent the main means of healthcare for these individuals (Bidiaga, 2011).  There is therefore an urgent need to initiate research with a view to developing scientific medicines based on local medicinal plants. 
In Côte d'Ivoire, medicinal plants are commonly used to treat various ailments because they are accessible, relatively inexpensive and the local pharmacopoeia is rich (Kouadioet al., 2015). 
It is with this in mind that we conducted this ethnobotanical survey to document the medicinal plants used by teachers and pupils in the town of Adzopé.









2. METHODOLOGY
2.1 Study contest
[bookmark: _Hlk215624568]This study was conducted in the city of Adzopé, located in the Mé Region in southeastern Côte d’Ivoire. The region is bordered to the north by Indénié-Djuablin, to the northwest by Moronou, to the southwest by Agnéby-Tiassa and the Abidjan District, and to the southeast by Sud-Comoé. It covers an area of approximately 8,000 km² and is part of the Lagunes District, along with the Agnéby-Tiassa and Grands Ponts regions. The Mé Region comprises four departments: Adzopé (the departmental capital), Akoupé, Alépé, and Yakassé-Attobrou(Ouattara, 2017). According to the 2021 General Population and Housing Census (RGPH), the region had a population of 726,665. The dominant ethnic group is the Akyé, with significant populations of non-native groups (Malinké, Abron, Agni, Baoulé, Koulango, etc.) and foreign nationals (Burkinabé, Malians, Nigeriens, Mauritanians, etc.) attracted by commercial and agricultural activities (RGPH, 2021).
Adzopé, located in the Mé region in southeastern Côte d'Ivoire, is characterized by a landscape of gently rolling plateaus with altitudes ranging from 50 to 100 meters. This landscape is marked by shallow valleys and gentle hills resulting from the erosion of ancient geological formations (Ouattara, 2017). The landscape is dominated by lowlands and fertile plains that are ideal for agriculture. Waterways, particularly the Comoé River and its tributaries, contribute to the structure of the terrain by shaping low-lying areas that are suitable for growing rice and other food crops. The soils of Adzopé are mainly ferralitic in origin, resulting from the decomposition of crystalline and metamorphic rocks. There are two main categories of soil in the region. Agriculture in Adzopé relies on these types of soils, particularly for the cultivation of cocoa, coffee, and market garden produce. However, erosion and overexploitation of the land threaten its long-term fertility (Mihoranceet al., 2024). 
The Adzopé region belongs to the transition zone between the evergreen rainforest of southern Côte d'Ivoire and the wooded savanna formations that extend northward. The vegetation is dominated by dense semi-deciduous rainforest, which consists of tree species such as Triplochiton scleroxylon (Fromager), Khaya ivorensis (African mahogany), Terminalia superba (Fraké), and Naucleadiderrichii (Bilinga). This forest is in sharp decline due to agricultural and forestry exploitation (Chatelain et al., 2004). As a result of deforestation, secondary forests have developed, composed of pioneer species such as Musangacecropioides and Alchornea cordifolia. In addition, plantation agriculture (cocoa, coffee, oil palm, rubber) has profoundly altered the vegetation landscape (Assi-Kaudjhiset al., 2020). In degraded areas, particularly on the outskirts of urban centers, the forest has given way to savanna-type vegetation (N’guessan, 2015). 




2.2 Plant Material
The plant material used in this study includes medicinal plants used in the treatment of diabetes by school staff at secondary schools in Adzopé.

2.3 Data Collection
2.3.1 Ethnobotanical Surveys
The information was collected through an ethnobotanical survey conducted among teachers and students at the two largest public secondary schools in the city of Adzopé (Lycée moderne 1 d'Adzopé and Lycée moderne 2 d'Adzopé).
All teachers working in these schools were interviewed. As for the students, they were selected using a convenience sampling method. In the three levels of upper secondary education, one class per level was included in the survey. This is because upper secondary students, who are generally older, are better able to understand the questions asked and provide answers, unlike those in lower secondary education. 
A survey form was developed to collect information on various aspects. The first aspect concerned the social status of the respondent. The second aspect concerned the vernacular name of the species and the parts of the plants used. The third part covered the method of preparation, frequency and route of administration of the remedies. Finally, the last part focused on the perception of the effectiveness and side effects of the remedies, as well as preferences compared to conventional medicines. Teachers and students each received a copy of the questionnaire. Before filling out the questionnaires, a discussion took place to explain the purpose of the study and provide instructions on how to best complete the questionnaire. Each participant was given three days to fill out their form and return it.

2.3.2 Botanical Identification of Species
Plant samples were collected in the field with the participants. Botanical identification was carried out by comparing the samples with reference specimens from the herbarium of the National Centre for Floristics (CNF) at Félix HouphouëtBoigny University. The nomenclature adopted for species and families is that ofAPG II classification system (2003).

2.3.3 Data Analysis
The data collected on the individual forms were entered and processed on a computer using Excel 2010 software. 
The frequency of citation (Fc) of species was determined using the formula employed by Ogni et al (2014). 
Fc = (number of citations of the species in question/total number of citations of all species) x 100

3. RESULTS AND DISCUSSION
3.1 Study Population
A total of 200 people, including 80 teachers and 120 students from Adzopé Modern Secondary School 1 and Adzopé Modern Secondary School 2, were interviewed (Table 1).
Table 1:SurveyedSchool Staff
	Schools
	Students - Female
	Students - Male
	Teachers - Female
	Teachers - Male
	Total

	Lycée Moderne 1 Adzopé
	40
	38
	15
	35
	128

	Lycée Moderne 2 Adzopé
	19
	23
	8
	22
	72



3.2. Characteristics of Medicinal Plants

3.2.1. Inventory of Medicinal Plants Used
The survey identified 12 plant species from 12 genera and 10 botanical families used in the treatment of diabetes. Table 2 lists all the plants identified, their scientific names, the parts used, methods of preparation, and frequencies and routes of administration.













Table 2:List of Plants Used for the Treatment of Diabetes
	Scientific Name
	Vernacular Name
	Plant Part Used
	Preparation Method
	Frequency of Use
	Mode of Administration

	Anacardium occidentale
	Anacardier
	Leaves
	Decoction
	2 times/day
	Oral (drink)

	Annona muricata L.
	Corossolier
	Leaves / Fruits / Bark / Roots
	Infusion / Decoction
	2 times/day
	Oral (herbal tea)

	Azadirachta indica
	Akyé: Djindébaté
	Leaves
	Infusion / Decoction
	1 time/day
	Oral (drink)

	Carica papaya
	Papayer
	Leaves / Roots
	Decoction
	2 times/day
	Oral (drink)

	Mangifera indica L.
	Manguier
	Leaves, Bark, and Stems
	Infusion / Decoction
	1 time/day
	Oral (drink)

	Moringa oleifera Lam
	Kpatè: Agni
	Leaves / Seeds / Bark / Roots
	Infusion / Decoction
	1 time/day
	Oral (drink)

	Nauclea latifolia
	Abôh: Akyé
	Leaves / Roots
	Decoction
	2 times/day
	Oral (drink)

	OcimumgratissimumL.
	Atchikoumié: Akyé
	Leaves / Stem
	Decoction
	1 time/day
	Oral (drink)

	Swietenia macrophylla
	Acajou
	Leaves
	Decoction
	2 times/day
	Oral (drink)

	Syzygiumaromaticum
	Giroflier
	Fruits
	Infusion / Decoction
	2 times/day
	Oral (herbal tea)

	Trigonella foenum-graecum
	Fenugrec
	Seeds
	Infusion
	1 time/day
	Oral (herbal tea)

	Zingiber officinale
	Nyan-nan: Akyé
	Rhizome
	Infusion / Decoction
	1 time/day
	Oral (drink)






	
3.2.2.Family of plants used
The species identified are divided into ten botanical families, the most represented being Anacardiaceae (17%) and Meliaceae (17%) (Figure 1).


Figure 1:Distribution of botanical families of species















3.2.3. Frequency of species citation
Analysis of species citation frequencies indicates that Mangifera indica (26.15%) was the most commonly used species. (Table 3).

Table 3: Frequency of citation of plant species
	Scientific Name
	Families
	Number of Citations
	Citation Frequency (%)

	Mangiferaindica
	Anacardiaceae
	17
	26.15%

	Annonamuricata
	Annonaceae
	12
	18.46%

	Caricapapaya
	Caricaceae
	10
	15.38%

	Anacardium occidentale
	Anarcadiaceae
	5
	7.69%

	Swieteniamacrophylla
	Meliaceae
	4
	6.15%

	TrigonellaFoenumgreacum
	Fabaceae
	4
	6.15%

	Moringa oleiferaLam.
	Moringaceae
	3
	4.62%

	Azadirachta indica
	Meliaceae
	3
	4.62%

	Nauclea latifolia
	Rubiaceae
	2
	3.08%

	Syzygium aromaticum
	Myrtaceae
	2
	3.08%

	Ocimumgratissimum L.
	Lamiaceae
	2
	3.08%

	Zingiber officinale
	Zingiberaceae
	1
	1.54%













3.2.4. Plant Parts Used
Leaves were the most commonly used plant parts (70.49%) among the drugs listed (Figure 2).
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Figure 2: Plant Parts Used in Antidiabetic Remedies


3.2.5. Methods of Remedy Preparation
Among the various methods of remedy preparation identified were infusion, decoction, maceration, and direct consumption of plant materials. Decoction was the most commonly used method, accounting for 66% of the preparations (Figure 3).
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Figure 3: Spectrum of the different methods of remedy preparation

3.2.6. Route of administration of preparations
All preparations were to be administered orally in the form of a drink

3.2.7. Frequency of Remedy Administration
The remedies were administered daily, with a single daily dose accounting for nearly half of all administrations (46.15%) (Figure 4).
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Figure 4: Frequency of Remedy Administration

3.2.8. Perception of the Effectiveness of Medicinal Plants
Half of those surveyed (50%) rated the effectiveness of plants as average. (Figure 5)
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Figure 5: Perceived Therapeutic Effectiveness of Documented Medicinal Plants
3.2.9. Side Effects of Preparations
Regarding side effects, the majority of respondents (74%) reported that no adverse effects were observed following the use of the preparations (Figure 6).
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Figure 6: Distribution of side effects reported by participants



3.2.10. Preferences Between Medicinal Plants and Conventional Medicines
Regarding preferences between medicinal plants and conventional medicines, approximately half of users (48%) prefer medicinal plants over pharmaceutical medicines (Figure 7).  

 (
48
%
52
%
Medicinals plants
Pharmaceutics drogues
)
Figure 7: Distribution of preferences between medicinal plants and conventional medicines

4. DISCUSSION
The species listed belong to several families, the most represented being Anacardiaceae and Meliaceae. This high representation shows that these families contain several species with medicinal potential. Indeed, Moyabiet al., (2021) recorded Meliaceae among the most common botanical families in their study conducted in Oumé in the central-western region of Côte d'Ivoire. Anacardiaceae also appeared among the plant families most used by the people surveyed by Droet al., (2021). The Anacardiaceae family was also among the most represented in a survey in Chad (Oromaet al., 2025).However, these results differ from studies conducted in certain regions of Côte d'Ivoire. For example, in Yamoussoukro in the centre of the country, the ethnobotanical survey conducted by Merveille et al., (2025) revealed that the most represented families were Fabaceae and Euphorbiaceae, which are among the most numerous families in the Ivorian flora.
The survey identified several plant species cited for the treatment of diabetes. Among these plants, Mangifera indica (26.15%) was cited most frequently. This use could be explained by the effect of the numerous chemical groups contained in extracts of this plant. Indeed, studies have shown the presence of alkaloids, phenols, flavonoids, tannins and saponins in the leaves of Mangifera indica (Samantaet al., 2019). Luka and Mohammed (2012) reported a decrease in blood glucose and serum cholesterol levels in diabetic rats treated with aqueous extract of M. indica leaves. More specifically, they found that the extract at a dose of 400 mg/kg body weight significantly (P < 0.05) reduced blood glucose levels. This work could justify the widespread use of M. indica to treat diabetes and associated conditions. Other authors have also demonstrated the hypoglycaemic activity of the aqueous extract of M. indica leaves in streptozotocin-induced diabetic rats (Upadhyay et al., 2010). Corneille et al., (2023), in a survey of the therapeutic uses of M. indica, noted its use in the treatment of diabetes and other conditions such as high blood pressure and asthma.In second place among the species cited was Annona muricata (18.46%), whose leaves and fruits were used in infusions to treat diabetes. Several phytochemical groups identified in extracts of this plant may justify this traditional use. To this end, Moghadamtousiet al., (2014) mention that the leaves contain flavonoids that inhibit α-glucosidase activity. This inhibition suppresses carbohydrate hydrolysis and glucose absorption and inhibits the metabolism of carbohydrates into glucose. Abdullah et al., (2017) also showed in vitro that extracts from the fruit, also mentioned in our study, have antioxidant and antidiabetic effects by inhibiting enzymes such as amylase and glucosidase, which are involved in type 2 diabetes. Carica papaya, also cited by participants as an antidiabetic plant, has been the subject of studies that have highlighted pharmacological effects that may justify its use in our study. Juárez-Rojopet al., (2014) demonstrated a hypoglycaemic effect of the leaves of this plant in mice. According to Roy (2022), Carica papaya leaf extract could reduce insulin resistance in the muscles of type 2 diabetic rats, involving insulin signalling pathways and glucose transporter 4 (GLUT4).
The leaves (70.49%) were preferentially used as drugs for the preparation of remedies. This use of the leaves may be motivated by their availability and ease of harvesting and extraction (infusions, decoctions), which make them a preferred choice for users of traditional medicine. Another advantage is that harvesting the leaves does not harm the plant's development, unlike the roots and stems (Poffenbergeret al., 1992). The results of the survey by Gnagneet al., (2017) on antidiabetic plants in Zouenoula (Côte d'Ivoire) also show the abundant use of leaves as drugs. Semenya et al., (2012) also obtained these results in South Africa.
The most commonly cited preparation method was decoction (66%), followed by infusion, maceration and direct consumption without any prior extraction. The use of decoction has several advantages, including the use of an inexpensive solvent (water) and a heat source that can eliminate any microbial contamination. According to Bwassiweet al., (2014), people believe that this method of preparation warms the body and disinfects the plant. These results are consistent with those of Wangnyet al., (2019), who showed that decoction (69%) was the most commonly used method of plant preparation in Divo (Côte d'Ivoire) for the treatment of high blood pressure.  Jiofacket al., (2008) also reported in Cameroon a high use of decoction in the treatment of chronic diseases.
With regard to the routes of administration of the remedies, the oral route was used for all the remedies mentioned. This method of administration is easily accessible, suitable for self-medication and allows for repeated dosing. Ngboluaet al., (2013) added that this route is preferred in cases of chronic diseases, as it allows for systemic absorption of the active ingredients. 
As for the frequency of administration of the preparations, about half (48%) were administered once daily. This single-dose frequency of administration can be justified by the fact that it is less restrictive than repeated doses throughout the day and therefore may allow for better treatment compliance.
Among those surveyed, only 23.2% believe that there are adverse effects after using these remedies. These results suggest that the majority perceive medicinal plants as having no risk of adverse effects due to the natural nature of these remedies. However, a minority are aware of these risks. This finding suggests that there is a need to raise awareness among the population about the effects of medicinal plants. Similar results were observed in a study in Morocco, which highlighted the presence of adverse effects associated with the use of medicinal plants in diabetic patients (Sekkateet al., 2020). In addition, Adebayo et al., (2008) demonstrated that certain plants, such as Moringa oleifera, although effective, can be toxic at high doses or with prolonged use.
When it came to preferences between using medicinal plants and pharmaceutical drugs, 48% of study participants expressed a preference for medicinal plants. This distribution reflects ambivalence in therapeutic choices in settings where multiple medical systems coexist. According to (Ake Assi, 2002), this coexistence is well established in African societies, where plants are often the first resort, before the use of modern medicine. Koffi(2025) confirm this trend in their study where many people combine or alternate between traditional and conventional medicine treatments. Furthermore, modern medicine is sometimes perceived as more expensive, while herbal medicine is considered more accessible. This observation is well summarised by (Tra Bi et al., 2008), who note that the choice often depends on the perceived severity of the illness, economic resources and cultural factors.



5. CONCLUSION
This survey identified twelve plant species used to treat diabetes. Among the most commonly cited species was Mangifera indica, whose antidiabetic properties have been evaluated in several studies. The leaves were the plant parts most commonly used to prepare remedies. Several methods of preparation were cited, but decoction was the preferred method. Furthermore, the remedies were administered orally in the form of a drink, with the majority of respondents taking a single daily dose. Regarding the effectiveness of these remedies, half of those surveyed considered the use of these plants to be moderately effective. The majority of participants also reported no adverse effects after using these plants. As for the choice between using these plants and conventional medicines, there was an equal preference for both therapeutic solutions. These results provide a source of information for pharmacological, toxicological and formulation studies that could lead to improved traditional medicines that are effective and less costly for populations.
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