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Abstract

Schistosomiasis or bilharziasis is a parasitic disease caused by
flatworms or plathelminthes (bilharzias or schistosomes) that live in the
venous vascular system. This disease is a major public health problem in
countries located in the tropics and subtropics. The paper focuses on
contributing to the eradication of schistosomiasis in Cote d'lvoire by
highlighting the endogenous knowledge of the Attie people on the medicinal
plants used for the treatment of schistosomiasis in the Health District of
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Adzope. An ethnobotanical survey was conducted among traditional medicine
practitioners (TMP) using a semi-structured interview associated with the
show-and-tell technique. A total of 33 medicinal species have been listed.
They are divided into 31 genus and 21 botanical families each with a
predominance of Annonaceae, Asteraceae, Euphorbiaceae, and Fabaceae with
three species. The most cited species are Combretum paniculatum
(CF=14.79%) and Mareya micrantha (CF=10.56%). The leaves are the most
used organs, and the decoction is the main mode of preparation of the recipes
which are generally administered orally. The results of this study constitute a
valuable database for further research in pharmacology and phytochemistry.

Keywords: Endogenous Knowledge, Medicinal Plants, Schistosomiasis,
Attie, Adzope, Cote d’Ivoire

Introduction

Schistosomiasis or bilharziasis is a neglected tropical disease (NTD)
caused by worms of the genus Schistosoma. Six (6) species of the genus
Schistosoma are pathogenic for humans. They are Schistosoma guineensis, S.
haematobium, S. intercalatum, S. japonicum, S. mansoni, and S. mekongi
(WHO, 2021). It is the second parasitic endemic in the world after malaria
(Zoni et al., 2016). Schistosomiasis has major health and socio-economic
repercussions in developing countries, where it constitutes a major public
health problem (Tchuenté et al., 2013) and causes a break in the achievement

of the Sustainable Development Goals, particularly that of " enabling
everyone to live in good health and promoting the well-being of all at all ages™.
In Céte d'lvoire, the results of parasitological surveys have shown that urinary
and intestinal schistosomiasis remains endemic with unfavorable hygiene and
sanitation conditions despite control efforts (Assaré et al., 2014). The Health
District of Adzope is one of the most affected zones by schistosomiasis with
a prevalence of 19.8% (MSHP, 2020). The treatment of this disease, in the
absence of a vaccine, is essentially based on chemoprevention (CP), which
consists of distributing on a large scale, at regular intervals and to entire groups
of the population, safe drugs of proven quality, alone or in combination.
(Aubry & Galzere, 2020). For the past thirty years, the most widely used drug
has been Praziquantel (PZQ) because it has many advantages. In addition to
being effective against all species of schistosomes with very few side effects,
this drug can be administered orally in a single dose and is inexpensive
(Dissous et al., 2009). However, evidence of emerging drug resistance and
low efficacy of PZQ has been reported in Egypt and Senegal (Cioli et al.,
2008). In addition, coverage of schistosomiasis chemoprevention
interventions, previously insufficient, has dropped significantly due to the
effects of the COVID-19 pandemic (WHO, 2021). The WHO has therefore
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defined the search for new drugs as a strategic priority against schistosomiasis.
Plants being one of the main sources of the production of biomolecules,
present a therapeutic alternative to be explored. In addition, southern countries
like Cote d'lvoire constitute a pool of knowledge that feeds a traditional
healthcare system based on a rich plant pharmacopoeia. Clearly, there is a
wealth of traditional medical knowledge in the field of healthcare, embedded
in traditional cultures. The treatment management of schistosomiasis by herbal
recipes could serve as a source of new molecules schistosomicidal. It is in this
context that the present study was organized, and the objective was to reveal
the traditional knowledge in the treatment of schistosomiasis in order to
eventually propose a therapeutic alternative.

Study Materials and Methods
Study Zone

The region of Mé belongs to the sub-equatorial zone with a humid
Attiean climate comprising four seasons, including two rainy seasons and two
dry seasons. The temperature there is relatively constant and oscillates around
27.5°C. The annual rainfall is 1578 mm. The vegetation is dominated by the
humid tropical forest made up of overexploited forest massifs (Kouakou,
2022). Primary forest is only found in the seven reserved forests, namely:
Massa Mé, Mabi, MéMafo, Hein, Agbo, N'Toh, and Besso. The selection
criteria for the Health District were, among others, the high prevalence of
schistosomiasis (MSHP, 2020), the humidity linked to the subequatorial
climate, the hydrography, the hydro-agricultural facilities, and the vegetation
(Poda et al., 2004; Yapi et al., 2014) which would be favorable to the
contraction and spread of this neglected tropical disease. Six localities which
constitute Municipals were visited. In no particular order, these localities
include Adzope, Abongoua, Yakasse-Attobrou, Assikoi, Bieby, and Yakassé-
mé (Figure 1).
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Figure 1. Location Map of the Study Area (Adzope Health District)

The biological material consisted of all the plants identified in the
Health District of Adzope. The technical field equipment for the
ethnobotanical survey consisted of survey sheets, pruning shears and
cutlasses, plastic bags, presses, and newspapers for making the herbarium and
a digital camera.

Ethnobotanical Surveys

The ethnobotanical survey was conducted from February 15 to May
30, 2022. The semi-structured direct interview method was used, which
identifies with the “show-and-tell” technique. It consisted of administering a
questionnaire to traditional medicine practitioners in the Adzope Health
District. These interviews focused on the socio-demographic characteristics
(sex, age, profession, level of education, and level of knowledge of
schistosomiasis) of the traditional medicine practitioners (TMP), on the plants
or plant organs used in the different recipes, as well as their methods of
preparation and administration for treating schistosomiasis and its symptoms.
As for the so-called “show-and-tell” technique, it consisted of showing
photographs of people with symptoms of schistosomiasis to the respondents.
The questions were asked in the Attie language.
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Collection and ldentification of Listed Plants

Each interview with traditional medicine practitioners was followed by
field trips to collect samples of the species mentioned, according to the
vernacular names of these plants. One specimen of each species was packaged
in the form of herbariums and identified at the Swiss Center for Scientific
Research in Cote d'lvoire (CSRS). The nomenclature used is Lebrun and Stork
(1991, 1992, and 1995), and the botanical families have been updated with the
APG IV (2016) classification system.

Determination of Ethnobotanical Parameters
Species Citation Frequency (CF)

The citation frequency (%) reflects the distribution of a species within
the regularity in the community of traditional healers. It is expressed by the
percentage mention of a species compared to the total number of people
surveyed. The importance of the parts of plants used and their uses are
determined from the number of spontaneous citations based on the principle
that the species whose organs are mentioned the most by several respondents
obtain a high rank (Cotton, 1996).

The frequency of citation of each taxa listed is calculated by the
formula used by Ghekley et al. (2015).

n
CF=—-x100
N

With n: number of people who mentioned the species
N: total number of respondents

Contribution of Each Species in Recipes (CPr)

The CPr (%) makes it possible to assess the frequency of involvement
of a plant in the recipes. It was determined for each species by the formula
(Adomou et al., 2012):

cor = M 100
P = "Nt

With Nr: recipe number
Nt: total number of recipes
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Results
Socio-Demographic Profile of Respondents

The socio-demographic characteristics of the people surveyed are
recorded in Table 1. The surveys were conducted among 40 traditional
medicine practitioners (PMT), which is made up of 45% men and 55%
women. The most represented age group is 35-60 years with a proportion of
42.5% of respondents. With regard to the level of education, 40% of the people
surveyed are illiterate, 25% have attained secondary school education level,

and 35% are at primary education level.
Table 1. Socio-Demographic Characteristics of People Surveyed in the Adzope Health

District
Socio-Demographic People surveyed
Characteristics Parameters .
Number Proportions (%6)
Male 18 45
Gender Female 22 55
[18-35] 7 17,5
35-60 17 42,5
Age group (yrs) EGO-?O} 16 0
>70 0 0
illiterate 16 40
Education level Primary 14 35
Secondary 10 25

Specific Richness of the Plants Listed

This study made it possible to list 33 species of plants which are
divided into 31 genus and 21 botanical families. The plants identified, the
organs used, the methods of preparation, and mode of administration are
recorded in Table 2. The most represented families are the Annonaceae,
Asteraceae, Euphorbiaceae, and Fabaceae, with three species each, i.e.,
14.28%.

Ethnobotanical Parameters

Figure 2 shows the frequency of citation of the species identified by
the respondents. The species most cited by the TMPs for the treatment of
schistosomiasis are in ascending order and according to the frequency of
citation: Combretum paniculatum (CF=14.79%), Mareya micrantha
(CF=10.56%), Newbouldialaevis (CF=7.04%), Desplatsiachrysochlamys
(CF=6.34%), and Albizia zygia (CF=4.33%).
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Figure 2. Citation Frequencies Species used in the Treatment of Schistosomiasis

Contribution of Species to the Recipes

The plants identified are involved in 61 medicinal recipes, both mono-
specific and multi-specific, with greater use for mono-specifics. The species
mostly used in recipes by TMPs to treat schistosomiasis are Caesalpinia
benthamiana, Cymbopogon giganteus, Gossypium hirsutum,
Microdesmiskeayana, Vernonia amygdalina, and Zanthoxylum gilletii (CPr =
4.92%), (Table 2).

The plant organs mostly used by TMP are the leaves (52%), followed
by stem bark (24%) and whole plant (12%). The whole plant (9%) and roots
(3%) are also used in recipes (Figure 3).
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Figure 3. Plant Organs used in Recipes

Figure 4 shows the four preparation methods for traditional recipes.
The most cited by the TMPs of Adzope are decoction (72.7%) and maceration
(18.2%).
80

72.7

PROPORTIONS (%)
L R Y S Y S - S |
S © © & © o

—
o

18.2
. 6.1
3.0
-

DECOCTION MACERATION TRITURATION INFUSION
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PREPARATION METHODS
Figure 4. Proportions Preparation Methods

The mode of administration mostly cited by the TMPs to treat

schistosomiasis are presented in Figure 5. They include the oral route (55%),
the ocular route (18%), the anal route (15%), and the cutaneous route (12%).
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Figure 5. Proportions of Administration Mode
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Table 2. List of Identified Plants and Organs Used Against Schistosomiasis in the Health District of Adzope

N° Scientific Names Botanical Families Vernaz:xﬁlire)l\l ames OUrSgeaén Pﬁgi‘;iggn Admlir;ij'ttg:ltion Dosage CF (%) CPr (%)
1 Ageratum conyzoides Asteraceae Metéveuhdoum LB Trituration Ocular 3VT 1.6 3.28
2 Albizia zygia Fabaceae Koé SB Maceration Anal 2VT 5.93 3.28
3 Alchornea cordifolia Euphorbiaceae N'dzin L Decoction Oral 2VT 3.82 1.64
4 Annickiapolycarpa Annonaceae Bédou SB Decoction Oral 1VT 1.41 3.28
5 Anthocleistadjalonensis Gentianaceae Agnime SB Decoction Anal 1VvVT 3.82 1.64
6 Blighiasapida Sapindaceae Beuhfi Decoction Oral 2VT 211 1.64
7 Blighia unijugata Sapindaceae Beuhbi Decoction Oral 3VT 1.6 3.28
8 Caesalpinia benthamiana Fabaceae Apkabagnon Maceration Oral 1VT 1.41 4.92
9 Cananga odorata Annonaceae Potopoin SB Decoction Cutaneous 2VT 1.6 1.64
10 Carica papaya Caricaceae m,poias?s// Mggmouh R Decoction Cutaneous 2VT 1.6 3.28
11 Chassalia afzelii Rubiaceae Chibibaté L Decoction Anal 2VT 5.93 1.64
12 Cola chlamydantha Malvaceae Lobeu L Decoction Oral 3VT 3.82 3.28
13 Combretum paniculatum Combretaceae AtChil(zthsigSSﬁh/ L Infusion Ocular 1VvT 1479 3.28
14 Combretum racemosum Combretaceae Betchd L Decoction Oral 3VT 2.82 3.28
15 Cyathulaprostrata Amaranthaceae N'kpe LB Maceration Oral 2VT 211 3.28
16 Cymbopogon giganteus Poaceae Baté-béchou WP Decoction Anal 3VT 2.82 4.92
17 Desplatsiachrysochlamys Tiliaceae Guilo SB Decoction Oral 2VT 0.7 1.64
18 Distemonanthusbenthamianus Fabaceae Adouanga SB Decoction Oral 2VT 0.7 3.28
19 Ecliptaprostrata Asteraceae Gnikié WP Decoction Ocular 1VT 1.41 3.28
20 Eleusine indica Poaceae lhinkpi WP Decoction Ocular 2VT 0.7 1.64
21 Euphorbia hirta Euphorbiaceae Atordou Maceration Oral 2VT 1.41 1.64
22 Gossypium hirsutum Malvaceae Ihéssété Decoction Oral 1VvT 1.31 4.92
23 Gouanialongipetala Rhamnaceae Kezor WP Decoction Ocular 3VT 0.7 3.28
24 Hoslundiaopposita Lamiaceae Feuhfi L Trituration Ocular 1VvT 4.42 1.64
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Vernacular Names Organ Preparation Administration

N° Scientific Names Botanical Families (Attie) Used Methods Routes Dosage CF (%) CPr (%)
25 Khaya ivorensis Meliaceae Zapinchi SB Decoction Oral 2VT 4.42 3.28
26 Mareya micrantha Euphorbiaceae Wiya L Decoction Anal 1VT 10.56 3.28
27 Microdesmiskeayana Pandaceae Kpezun L Decoction Oral 2VT 1.31 4,92
28 Monodoramyristica Annonaceae Ikpor L Decoction Oral 2VT 0.7 3.28
29 Musangacecropioides Urticaceae Moin-nin L Decoction Oral 1VvT 0.7 1.64
30 Napoleonaeavogelii Lecythidaceae Tékpi L Decoction Oral 3VT 7.04 3.28
31 Scoparia dulcis Plantaginaceae Ahingbazor LB Maceration Cutaneous 2VT 0.7 1.64
32 Vernonia amygdalina Asteraceae Torzor L Maceration Oral 1VT 1.31 4.92
33 Zanthoxylum gilletii Rutaceae Kponh SB Decoction Cutaneous 2VT 4.72 4.92

L: Leaves, LB: Leafy Branches, SB: Stem Bark, R: Roots, WP: Whole Plant, VT: Tea Glass, CPr: Contribution of Plants to the Recipe, CF: Citation Frequency
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Discussion

The data presented at the end of this study focused on the socio-
demographic characteristics of the participants as well as the ethnobotanical
parameters. With regard to socio-demographic parameters, the traditional
medicine practitioners surveyed are mostly women with a proportion of 55%.
Their predominance in the practice of this occupation could be explained by
the fact that they hold more endogenous knowledge of medicinal plants. As
wives and mothers, the responsibility falls on them first and foremost to
provide first aid to the patients. This profile is observed in numerous studies
such as those of Fah et al. (2013), Bene et al. (2016), and Asseh et al. (2019),
thus confirming the appropriation of different TMP in Cote d'lvoire by the
female gender. In this study, only the Attie people are represented. These
results are understandable given that the study area is mainly populated by
Attie natives. In addition, the Akan ethnocultural group is known for its great
knowledge of plants and their uses in the pharmacopoeia (Manouan et al.,
2010). On the other hand, the knowledge of plants is widespread in the age
group from 35 to 70 with a dominance of the age group from 35 to 60 years
(42.5%). However, the respondents mainly belong to the adult age group. This
percentage would be justified by the knowledge of the properties and uses of
plants, which is generally acquired following a long period of experience
accumulated and transmitted from one generation to another (Anyinam, 1995).
People of this age group are those who are most experienced in traditional
medicine and hold a good part of the ancestral knowledge which is done by
oral transmission (Lakouéténé et al., 2009). The TMPs are distributed over all
three levels of education. However, those with no educational level stand out
(40%).

At the ethnobotanical level, the interview with the Practitioners of
Traditional Medicine made it possible to list 33 species of plants, which are
divided into 31 genus and 21 botanical families. Annonaceae, Asteraceae,
Euphorbiaceae, and Fabaceae are the most represented families at 14.28%.
This predominance could be explained by the fact that these families are one
of those that contain many species exploited for their medicinal properties.
These results agree with those of Muya et al. (2014), who made an
"Ethnobotanical overview of some plants used against urogenital
schistosomiasis in Lubumbashi and its surroundings". These authors revealed
a strong representativeness of Fabaceae. In Cote d'lvoire, these different plants
identified are revealed for the first time in the treatment of schistosomiasis
through this study. A phytochemical study would justify the anti-
schistosomiasis activity of these medicinal species.

Among the medicinal species indicated in the treatment of
schistosomiasis, Combretum paniculatumVent. (Combretaceae) is the most
cited species. It is a vining shrub or stout liana up to 15 m long, with bright
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scarlet flowers. It is widely distributed in tropical Africa. Traditionally, this
taxon is used in the treatment of several pathologies. The leaf sap is used
externally against gonorrhea in Tanganyika, while the galled leaves are
crushed with salt. Thereafter, the paste is applied to the tongue and inside the
mouth of babies with stomatitis in Cote d'lvoire (Sowemimoet al., 2012).
Certainly, various studies conducted on the biological and phytochemical
activities of Combretaceae have shown very good results (Soumahoro et al.,
2016; Haidara et al., 2022). Studies by Haidara et al. (2022) relating to the
identification of chemical constituents and their antiradical activities of three
Combretaceae revealed the richness of this botanical family in
phytocompounds such as polyphenols, flavonoids, tannins, and compounds
with triterpene genins such as saponosides which can justify biological
activities. This taxon, although revealed for the first time in the treatment of
schistosomiasis, has nevertheless been the subject of several studies in
phytochemistry and pharmacology. The aqueous extracts of the leaves and the
inflorescence are said to have an action against cancerous tumors (Burkill,
1985). The plant's anti-HIV activity has also been reported (Asres et al., 2001).
Antimicrobial compounds such as cholest-5-en-3-ol, 2-phyten-1-ol,
gallocatechin, and apigenin have been reported in the plant (Samdumu, 2007).
The majority use of leaves in the preparation of medicinal recipes is explained
not only by the ease and speed of harvesting this organ, but also by the fact
that the leaves are the site of photosynthesis and the place of storage of
secondary metabolites, which would be at the origin of the pharmacological
properties of plants (Mangambu et al., 2014). This observed leaf dominance
has been obtained in other studies carried out on plants in the treatment of
other diseases by certain authors including Kipré et al. (2017) and Sulla et al.
(2018). For the preparation of medicinal recipes, decoction is the most
common mode of preparation (72.7%). The local population believes in the
method of decoction and finds it adequate to warm the body and disinfect the
plant (Bwassiwe et al., 2014). In addition, the decoction makes it possible to
collect the most active ingredients and attenuates or cancels the toxic effect of
certain recipes. This result is consistent with those of Muya et al. (2014). Thus,
monospecific recipes predominate, which is to the advantage of patients. It is
important to note that associations of poorly matched plants are sometimes
dangerous. In Africa, about 30% of fatal accidents are due to the use of
mixtures (El-Said et al., 1969). Very often, practitioners add other plants
(multi-specific recipes), ingredients or adjuvants to make the recipe more
effective and excipients to facilitate the shaping of traditional medicine. All
these preparations are almost all administered orally. Oral prescription could
be explained by the fact that the disease is linked to parasitic infections
localized in deep organs. To reach them, the compound must pass through the
digestive tract to facilitate assimilation and action. The absorption of
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metabolites takes place in the small intestine, and the liver intervenes for a
detoxification of toxic substances.

Conclusion

This study focused on researching plants capable of treating
schistosomiasis based on the knowledge of TMPs in the Health District of
Adzope. The ethnobotanical survey conducted among this target population
revealed a diversity of 33 species of plants divided into 21 families, with a
dominance of a few families, namely: Annonaceae, Asteraceae,
Euphorbiaceae, and Fabaceae with three species each. The different recipes
show a predominance of leaves and bark as the most used plant organs.
Decoction is the main mode of preparation which is usually administered
orally. These results obtained constitute a valuable database for
pharmacological and phytochemical studies with a view to developing a
phytomedicine to relieve populations exposed to this neglected tropical
disease.
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