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ABSTRACT

Background and Objective: Plants have been traditionally used as an alternative option to treat
infections when conventional treatments fail. The present study aimed to provide local knowledge of
plants used in Benin to treat urinary tract infections. Materials and Methods: The study involved
questionnaires and interviews with medicinal plant sellers, with 80 participants from markets and shops.
This questionnaire helped us gather information on the users’ and sellers’ socio-demographic
characteristics, the variety of plant species used to treat urinary infections and the preparation and
administration methods of the recipes. Results: The study found that 68.75% of respondents were female,
with 61.25% aged between 30 and 60. The frequency of medicinal plant use varied based on age, gender
and education level. The study identified 29 plants from 22 botanical families. Khaya senegalensis, Ocimum
americanum, Cassytha filiformis, Heliotropium indicum and Caesalpinia bonduc were the most cited species
with a citation frequency above 20%. Preparations mainly used leaves as decoction and the oral route was
mostly used. Conclusion: This study emphasizes the importance of traditional medicine in treating urinary
tract infections in Benin. Evaluating the biological activities of prominent species is a promising area of
research.
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INTRODUCTION

Plants are an essential part of biodiversity and have been important to human well-being for many
decades'. Nearly 80% of the Earth’s population, which is five billion people, uses medicinal plants?. Africa
has a rich diversity of these plants, making it a valuable resource for rural communities®. The World Health
Organization (WHO) encourages African countries to promote safe and effective traditional medicines to
improve the well-being of their populations. Indeed, plants have been used for centuries as a reliable
source of treatment for various illnesses across different regions®. There has been a recent surge of interest
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in using remedies derived from medicinal plants®. As per the WHO, a medicinal plant is any plant that
contains substances in one or more parts, which can be used for therapeutic purposes or as a precursor
to creating valuable drugs. Utilizing medicinal plants to treat various health conditions has several benefits,
such as being cost-effective and having fewer side effects than conventional drugs, which can be
expensive and risky. Furthermore, it serves as an alternative option when traditional treatments fail. In
recent years, studies have shown that the increasing resistance of infectious and bacterial diseases to
conventional drugs has led people to turn to medicinal plants as an immediate solution for their
healthcare need®’.

The people of Benin value their diverse vegetation, particularly the lush forests home to more than 5,000
plant species. Of these, 172 are used as food and 814 for medicinal purposes. Beninese people rely on
abundant medicinal plants with potent therapeutic properties to treat various ailments, including urinary
tractinfections (UTlIs). Over 404.6 million people worldwide are affected by UTls, with developing countries
being the main targets and prevalence varying among different population groups®. In Benin, UTls are a
common cause of consultations and hospitalizations®' and over 80% of the population relies on
traditional medicine for their healthcare needs, it is crucial to highlight the prevalence of UTls in the region
and the importance of alternative remedies like medicinal plants.

Many people nowadays are looking for natural methods to support community health sustainably. As a
country, Benin can contribute to this effort by responsibly using its plant life. Researchers can aid the
medical field by conducting ethnobotanical research and gathering empirical knowledge on medicinal
plants. In Benin, researchers have conducted several studies on medicinal plants to enrich and sustain
ethnomedical knowledge'' ™. This ethnobotanical research also aims to document traditional medicinal
plants used by the Beninese to treat urinary tract infections.

MATERIALS AND METHODS

Study area: The study was conducted in six localities of Benin, focusing on the main cities within each.
These cities were selected based on a prior study that examined the pathogenicity of urinary tract
infections in Benin®'°. The towns included Cotonou in the Littoral department, Abomey-Calavi in the
Atlantic Department, Lokossa in the Couffo Department and Abomey in the Zou Department. Seme-Kpodji
and Porto-Novo were chosen for the Ouémé Department, Natitingou in the Atacora Department, Djougou
in the Donga Department and Parakou in the Borgou Department.

Southern cities have an equatorial climate characterized by high humidity and alternating dry and rainy
seasons. Conversely, northern cities have a tropical climate with a distinct dry season from November to
April, followed by a rainy season from June to September.

Data collection method: A survey was conducted between November, 2022 and February, 2023,
interviewing 80 traditional healers (18) and medicinal plant vendors (62). The respondents were given a
questionnaire and provided free consent to participate. The herbalists were chosen based on the richness
of their display. Thus, a face-to-face interview in local languages, including Fon, Yoruba, Mina and Goun,
was conducted to ensure reliable answers to all questions. Data were collected on the resource person’s
profile and ethnopharmacological information such as local names, preparation methods, frequency of
use, side effects and the plant parts used.

A picture of every species was taken and samples were taken for comparison using exsiccate. Various
reference documents were accessible at the National Herbarium of Benin, including the Analytical Flora
of Benin'" and the ethnobotanical expeditions of the Cultural and Technical Cooperation Agency™. This
agency helped to identify each species based on their scientific name and family.
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Data processing: Collected data were analyzed using R (R Core Team, V 4.2.3) software and a chi-square
test was performed to check conformity to a uniform distribution. Furthermore, the frequency of citations
for various species was determined using the formula from Orsot et al.’:

FC = 2x100
N

The number of individuals referenced in the species is denoted by "n.” This is about the total number of
individuals "N" surveyed.

RESULTS

Sociodemographic characteristics of respondents: Table 1 displays the breakdown of survey
participants based on their gender, age, religion, level of education and ethnicity. Of all respondents,
68.75% are female and 31.25% are male. Most participants (61.25%) fall within the age range of 30 to 60.
The ethnic groups with the highest representation among respondents are the Fon and related at 30%,
followed by the Goun and related groups at 26.25% and the Yoruba and related groups at 18.75%. The
Adja, Bariba, Dendi and Mina are represented in the minority group of respondents. The analysis of the
respondents’ education level indicated that the majority (45%) have the secondary level. Next comes the
primary (33.75%) and university (6.25%) levels. Some respondents (15%) have not benefited from formal
education. Among respondents, the majority practice Christianity (66.25%) and only 27.5% practice Islam
and 6.25% traditional religions.

Sociodemographic characteristics of users: Analysis of the distribution of users of medicinal plants for
the treatment of urinary tract infections according to gender reveals that the majority were female
(Table 2). Young people between 30-40 years old use medicinal plants more frequently. Regarding the
academic level of users of medicinal plants, most users had the primary level of study with a rate of 34%.
People with zero and secondary education use medicinal plants at 31 and 25%, respectively, while
university students have the lowest rate (10%).

Table 1: Socio-demographic characteristics of herbalists interviewed during the survey

Variables Terms Workforce Proportion (%)
Age range <30 years 31 38.75
30-60 years old 49 61.25
Sex Feminine 55 68.75
Male 25 31.25
Religion Christianity 53 66.25
Islam 22 27.50
Traditional 5 6.25
Marital status Single 11 13.75
Divorcee 4 5.00
Bride 64 80.00
Widow 1 1.25
Educational level No 12 15.00
Primary 27 33.75
Secondary 36 45.00
University 5 6.25
Ethnic group Adja and related 7 8.75
Fon and relatives 24 30.00
Goun and relatives 21 26.25
Bariba and related 2 2.50
Dendi and relatives 5 6.25
Yoruba and relatives 15 18.75
Mina and relatives 5 6.25
Lokpa and relatives 1 1.25
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Table 2: Socio-demographic characteristics of plant users interviewed during the survey

Variables Terms Proportion (%)
Age range <20 years 29.46
20-40 years 35.71
40-60 years 32.59
>60 years 2.23
Sex Feminine 70.00
Male 30.00
Marital status Single 13.75
Divorcee 5.00
Bride 80.00
Widow 1.25
Educational level No 31.00
Primary 34.00
Secondary 25.00
University 10.00
Table 3: List of medicinal species used in the treatment of urinary tract infections in Benin
Citation
Scientific name Botanical family Local name frequency (%)
Khaya senegalensis (Desr.) AJuss. Meliaceae Pipignékou, Fakpénauga, Biri agao 26.92
Ocimum americanum L. Lamiaceae Késsou-késsou 25.64
Cassytha filiformis L. Lauraceae Agbégbékan, Danxomey gbe 24.36
Ocimum gratissimum L. Lamiaceae Gbossou azowin (goun), Tchayo 21.79
Caesalpinia bonduc (L.) Roxb. Caesalpiniaceae Adjikouin 20.51
Heliotropium indicum L. Boraginaceae Koklossoudinkpadja 19.23
Xylopia aethiopica (Dunal) A.Rich. Annonaceae Kpedjrekoun 17.95
Boerhavia erecta L. Nyctaginaceae Katchounayi (goun) 15.38
Euphorbia hirta L. Euphorbiaceae Kpalanga waa, Gangansekan 15.38
Phyllanthus amarus Schumach. & Thonn. Phylalanthaceae Hlinwe 15.38
Vernonia amygdalina Delile Asteraceae Souwaka 15.38
Acacia nilotica (L.) Willd. ex Delile ssp. Nilotica Fabaceae Vanli 14.10
Calotropis procera (Aiton) W.T.Aiton Asclepiadaceae Amonman 14.10
Calyptrochilum christyanum (Rchb.f.) Summerh. Orchidaceae Yinwa 14.10
Combretum micranthum G.Don Combretaceae Kpakitomon 14.10
Combretum racemosum P.Beauv. Combretaceae Wéman 14.10
Crateva adansonii DC. ssp. Adansonii Capparaceae Hontonzinzin 14.10
Curculigo pilosa (Schumach. & Thonn.) Engl. Hypoxidaceae Ayoté 14.10
Entada gigas (L.) Fawcett & Rendle Fabaceae Gbagbala 14.10
Hoslundia opposita Vahl Lamiaceae Agahouman 14.10
Hyptis suaveolens (L.) Poit. Lamiaceae Zassoukpoman 14.10
Lagenaria siceraria (Molina) Standl. Cucurbitaceae Ka 14.10
Lantana camara L. Verbenaceae Hlachiayo 14.10
Momordica charantia L. Cucurbitaceae Gninsinkin 14.10
Newbouldia laevis (P.Beauv.) Seemann ex Bureau Bignoniaceae Aflaman 14.10
Piper nigrum L. Plumbaginaceae Ninninkouman 14.10
Syzygium aromaticum (L.) Merr & L.M. Perry Myrtaceae Massororo 14.10
Tetrapleura tetraptera (Schumach. & Thonn.) Taub. Fabaceae Lendja 14.10
Vernonia cinerea (L.) Less. Asteraceae Hounsikonou 14.10

Diversity of plant species used in the treatment of urinary tract infections: The floristic analysis of
medicinal plants used by the Beninese population to treat urinary tract infections identified 29 medicinal
species belonging to 22 botanical families harvested directly or purchased by herbalists (Table 3). The
most used species are Khaya senegalensis (Desr.) A. Juss, Ocimum americanum L., Cassytha filiformis L.,
Ocimum gratissimum L., Caesalpinia bonduc (L.) Roxb and Heliotropium indicum L.

Various plant organs ranging from leaves, stems, fruits, roots, barks and seeds were used in the current
study area. Leaves represent the most used organs (46.96%), followed by stems (22.25%), barks (16.56%),
roots (9.44%), fruits (3.10%) and seeds (1.68%).
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Mode of preparation and forms of administration of the recipes: Different therapeutic practices are
used for the treatment of urinary tract infections. A decoction is the most practised mode, with a
percentage of 88.75%, followed by infusion (10%), trituration (6.25%) and maceration (1.25%).

The oral route (100%), the bath (2.47%) and the rectal route (1.23%) are the modes of administration used
for the treatment of urinary tract infections in this region.

DISCUSSION

Medicinal plants are the subject of sustained scientific research to research and enhance the natural
bioactive substances in plant extracts. In this study, an ethnobotanical study on medicinal plants used in
Benin to treat urinary tract infections was conducted. At the end of the survey, results showed that the sale
of plants is a predominantly female activity (68.75%) of people of an average age between 30 and 60 years
old. These results confirm the results of other ethnobotanical work carried out in Benin and several other
719 which showed that the category of middle-aged women manifests more interest in
traditional medicine. On the other hand, men were reported to be the most represented since women
could only travel short distances to collect samples®. The predominance of women among the

countries

respondents would be justified by the critical role women play in therapy and nutrition within households
as mothers®'. This state could also be explained by the fact that in Benin, the sale of items in the market
is generally reserved for women'. It has also been demonstrated by N'Diaye et al®’ that picking is
generally a female activity and constitutes an essential income source for women.

The current study found that the herbalists tended to be olderindividuals. This is likely because knowledge
about medicinal plants is typically passed down through generations and gained through extensive
experience’. Many young people nowadays are more focused on other hobbies and interests, which can
lead to a lack of interest in traditional medicine. This can result in a decline in the transmission of
knowledge about medicinal plants between generations. Surprisingly, most survey respondents had at
least completed primary school or higher education. This contradicts the common belief that selling
medicinal plants is a profession for poor and illiterate individuals.

Regarding family dynamics, the current study findings closely align with those of El Hilah et al?* in
Morocco. Most individuals, 80%, are married, with only 19% still single??. The use of medicinal plants
correlates with age and gender. Women between the ages of 20 and 40 were found to be the primary
users of plants for urinary tract infections. This may be due to the higher prevalence of urinary tract
infections among women. Interestingly, current research shows that the level of education does not impact
the use of traditional medicine, as individuals of all education levels utilize plants. This finding contradicts

['18

the work of Chaachouay et al.”®, who reported that over 60% of the population studied who used herbal

medicine were illiterate. Hele et al.?®

are the most prevalent users of medicinal plants.

research supports the current study results, indicating that academics

Through this ethnobotanical survey, 29 plant species were discovered that belong to 22 different families.
This confirmed the abundance of medicinal plants found in Benin’'s flora. After analyzing citation
frequencies, it was recorded those five plants had notably higher or lower frequencies. These plants were
Khaya senegalensis (26.92%), Ocimum americanum (25.64%), Cassytha filiformis (24.36%), Caesalpinia
bonduc (21.7%) and Heliotropium indicum (19.23%). The current study investigation primarily focused on
the plant’s leaves, which were found to be the most used part of the plant. Current findings were
consistent with those of Barkaoui et al.** and Bene et al*®, who also found that leaves were the most
frequently used plant in traditional medicinal recipes. This trend may be because leaves are the most
accessible part of the plant and contain secondary metabolites responsible for their biological properties.
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To use medicinal plants thoughtfully and effectively, choosing a preparation method that allows for the
extraction and assimilation of active ingredients while maintaining the integrity of their properties is
crucial. This observation was previously highlighted by several authors®®?%. As per the literature, infusion
and decoction are the most used methods to prepare medicinal plants for treating urinary tract infections.
The present investigation also revealed the same observation. This technique helps extract water-soluble
active ingredients, even those weak in their pure state®. This study’s extracts for treating urinary tract
infections are only given orally. This method helps molecules be absorbed more efficiently, as explained™.

This study sheds light on the customary knowledge of plant species utilized to treat urinary tract infections
in various regions of Benin. The findings can be utilized to create a medication with diverse biological
properties. Nonetheless, this study is limited in scope as it has not yet included all the communes in the
country and neighboring regions.

CONCLUSION

It was observed that women between 30 and 50 years old, most of them married with varying levels of
education, are the most frequent users of plants to treat UTls. The survey has identified 29 species of
plants belonging to 22 families, mostly used as decoction by oral routes in Benin. Furthermore, this study
has demonstrated that leaves are the most used part of these plants. Managing urinary tract infections
can be effectively done by utilizing medicinal plants. Therefore, it is essential to conduct pharmacological
studies on these plants to verify their recommended therapeutic properties by traditional healers.

SIGNIFICANCE STATEMENT

This research identifies Benin's primary medicinal plant species for treating urinary tract infections. Thus,
29 medicinal plants from 22 botanical families were mentioned during the survey. Furthermore, it
documents the traditional uses of these plants. Therefore, the study can aid scientists in exploring the
biological potential of these listed medicinal plants in greater depth.
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