PHYTOTHERAPY ANTI-DIABETIC: ETHNOBOTANICAL SURVEYS AMONGIN
THE DISTRICT OF MBOUR (SENEGAL)

ABSTRACT

Background: Despite the promises of a wide range of conventional medications, the
prevalence of diabetesmellitusis steadily rising. There fore, scientific research on the
antidiabetic effects of plants are required.

Aim: The objective of this study is to evaluate the diversity of medicinal plants used
to treat diabetesmellitus.

Methodology :Ethnobotanical surveys were carried out among 30 randomly selected
traditional practitioners using semi-structured interviews in the Mbour district.

Results: Atotal of 14 plant species belonging to 10 families was established. The
most commonly used plant parts were leaves (44.20%),.followed by barks (31%),
roots (20.90%) and seeds (3.90%). The most common preparation techniques are
infusion (61.20%), decoction (31%) and maceration (7.80%). The plants most
frequently cited by traditional practitioners were-the following :Neocaryamacrophylla,
Moringa oleifera, Terminaliaavicennioides and Sclerocaryabirrea. And the least cited
plants are : Garcinia kola, Anacardium occidentale, Vahliadichotoma,
Streptogynegerontogaea, Combretumlecardii, Chrozophora senegalensis, Boscia
senegalensis, Chrysobalanusicaco, Allium cepa and Jatropha curcas.

Conclusion:Theseresultsmaybe a database for the discovery of new molecules with
antimalarialpotential and the development of improved traditional medicines (ITM).

Keywords:Ethnobotany, medicinal plants, diabetesmellitus, traditional practioners,
Mbour, Senegal.

1. INTRODUCTION



Diabetesis a public health problem. In 2014, the WHO estimated that 8.5% of the
adult population (aged 18 and over) haddiabetes. In 2015, diabetes was the direct
cause of 1.6 million deaths, and in 2012 hyperglycaemiacaused a further 2.2 million
deaths [1]. Diabetesmellitus (DM) is a group of metabolicdiseasecharacterized by
hyperglycemiaresultingfromdefects in insulinsecretion and/or insulin action [2]. The
chronichyperglycemia in diabetesisassociated with long-term damage, dysfunction,
and failure of differentorgans, especially the eyes, kidneys, nerves, heart, and
bloodvessels. Failure of theseorgansis frequently associated with development of
macro- and microvasculardiseases [3]. Now a days, DM isbecoming a disease of
major concernbothglobally and regionally and is a leading cause of death in most
countries [4]. It is one of the four major non-communicable diseasescomprising,
cardiovasculardiseases, cancers and chronicrespiratorydiseases, which
jointlycontributes to 63% according to epidemiological predictions by the World
Health Organisation (WHO), diabetescouldbe the seventhleading cause of death by
2030, due to itsincreasing prevalence.In 2015, approximately 5.0 million deaths were
attributed to diabetes, albeit in the sameyear, more than 12% of the global
healthexpenditure was dedicated to coping with the disease and its complications [5].
Diabetes complications are common among patients with type 1 or type 2 diabetes
but, at the same time, are responsible for significantmorbidity and mortality. The
chronic complications of diabetes are broadlydividedintomicrovascular and
macrovascular, with the former havingmuchhigher prevalence than the latter [6].

In Senegal, an estimated 400,000 people have diabetes, representing a prevalence
of 3.4%, but only a smallminority of the population isdiagnosed. This prevalence
varies according to geographical‘area, reachingaround 10% in Saint-Louis, the
region most affected by diabetes. [7]

Treatingdiabeticsrequiresconsiderableresources and is not alwayswithin the reach of
most of the African population. In Africa, 80% of the population relies on traditional
medicine for primary healthcare. Many plant-basedrecipes are used in traditional
Africanmedicine to treat diabetes'[8]. In addition to their standard therapies,
manydiabetes patients are known to takeherbal medications with antidiabetic
qualities. This can beadvantageous or potentiallyharmful to the efficient management
of theirdisease.

Despite the availability of many conventional prescription medications, numerousside
effects, which are intolerable for many patients is on the rise. In recentyears, the
search for alternative therapeutic agents in the treatment of diabetes has been the
focus of scientific research, as medicinal plants with diverse actions have been used
traditionally for the control, management and/or treatment of DM in many parts of the
world [9].

Many medicinal plants with hypoglycaemicproperties have been used sinceancient
times to treat hyperglycaemia[10].Nowadays, largenumber of medicinal plants are
believed to possess antidiabetic properties and have been utilised to manage
diabetes [4,5,11]. For example, manyherbalmedicinespossessantioxidantproperties
which couldbebeneficial for reducingoxidative stress, a key pathogenic factor of
diabetes [12,13 ,14]. Severalpharmaceutical agents effective in



reducingdiabeticmortalities (e.g., 3-hydroxy-3-methylglutaryl coenzyme A
reductaseinhibitors) have also been shown to have antioxidant activities
[12].Antioxidantsincludingascorbicacid have shown to have a prospect in the
treatment of DM [15]

Africais the world'sleadingregion for undiagnoseddiabetes, according to the WHO.
Only 46% of people with diabetes on the African continent are aware of their
condition, which increases the risk of seriousillness and death. For this reason, we
have set out to research medicinal plants with hypoglycaemicproperties, which
willprovide practitioners with an overview of the scientific aspect of medicinal plants
used clinically to treat diabetes.

2. Material and Methods
2.1. Study area

Mbour is a town in western Senegal, located on the Petite-Céte, about 80 km south
of Dakar and bordering the seasideresort of Saly. It is the capital of the department of
Mbour. The nearest towns are Saly Niakhniakhal, Saly-Portudal, Malikounda Sas,
Malicoundangoukhoudji, Falokh, SintiouMbadane, Nianing and Warang.

Locatedbetween 14° 24' 42" north, 16° 57' 57" west'and the altitude is Om. Mbour
covers an area of 1,607 km2. Mbour has a semi-arid steppe climate, with an
averageannualtemperature of 26.2°C and lowrainfall of around 585 mm per year.

According to the 2023 report by the National Agency of statistic of demography
(NASD), the department of Mbour has 215 facilitiescomprising: 01 hospital, 04 health
center, 74 healthposts and 136 healthhuts for an estimated population of 937,189
inhabitants. Fig. 1 shows the map of study area.
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Fig.1. Map of study area



2.2. Study design

Surveys based on direct questioning about the uses of anti-diabetic plants were
conducted over 3 months in twomarketsvisited in the town of Mbour.

2.3. Study population

The target population consisted of 30 traditional healers interviewedwithout
distinction as to sex, age, social status or religion.

2.4. Sampling

Using a questionnaire, surveys were carried out in the field with 30 traditional
practitioners.

2.5. Data collection instruments

The questionnaire consists of two parts first part on the respondent, in which
identification parameters are entered (sex, age, education, marital status, length of
service, etc.) A second part which collects information about the plants used to treat
diabetes (name of the plant, part used, method of preparation).

2.6. Data processing

To process the data collected, we used the - method of caleculating 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).

CF =nIN




3. RESULTS

The main data collected in the localities of the town of Mbour were the socio-
demographiccharacteristics of the people surveyed and information on the plants
used for diabetics by traditional practitioners.

3.1. Distribution by locality

Most of the traditional healers, we met were in the central market, with a total of 25
out of 30, i.e. 83.33%. Fig. 2 shows the distribution according to locality.
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3.3. Distribution according to marital status

The majority of the traditional healers were married with a rate of 90% (i.e. 27 out of
30). Fig. 4 shows the distribution according to marital status.
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3.5. Distribution by number of years in the business

86.66% of those surveyed had been in the trade for more than 5 years. The age
group most represented was [10-15] with 33.33%, followed by [5-10] with 30%, then
[15-20] with 16.66%, then [0-5] with 13.33% and finally [20-25] with 6.66%. Fig. 6
shows the Distribution by number of years in the business.
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3.7. Inventory of plants cited in the treatment of diabetes

At the end of the survey, 14 plants used to treat diabetes were cited. These plants

are dividedinto 10 families, the most representedbeing the Euphorbiaceae,

Combretaceae and Anacardiaceae. Theywillbetranslatedinto a table showingtheir
scientific names, families, vernacularnames, parts used and methods of use. Table 1
shows inventory of plants cited.

Table 1. The inventory of plants cited.

Scientificsnames

Sclerocaryabirrea

(Hochst)

Garcinia kola (Heckel)

Anacardium occidentale

(Koéhler)

Streptogynegerontogaea(

Hook. F.)

Vahliadichotoma (Murray)

Combretumlecardii (Engl.

Et Diels)
Chrozophora

senegalensis (A.Juss.)
Boscia senegalensis

(Poir.)

Moringa oleifera (Lam)

Neocaryamacrophylla

(FWhite)

Chrysobalanusicaco (L.,)

Terminaliaavicennioides

(Guill. Et Perr.)

Allium cepa (L.,)

Jatropha curcas(L.,)

Families

Anacardiaceae

Clusiaceae

Anacardiaceae

Poaceae
Vahliaceae
Combretaceae
Euphorbiaceae
Capparaceae

Moringaceae

Chrysobalanac
eae

Chrysobalanac
eae
Combretaceae

Amaryllidaceae

Euphorbiaceae

VernacularsNa
mes

Beer (W)

Arik (s)
KoutenDiao (S)
Bitikola (W)

Darkassé (W)
Darkassou (s)
Finza (b)
Fékh

Mbélam (W)

Ndadél (W)
Piroriem (B)
Ndiamat (W)
Mbélo (S)
Ndiandam (W)

Nebeday (W)
Némédayo (S)

Neew (W)
Niamoui (P)
Néoudi (P)
Radji (W)
Moholo (P)
Reubreub (W)
Bori billel (P)

Soblé (W)
Timitimi (W)

Tabanano (S)
Tabanani (s)

Parts
used
Leaves,
Barks

Seeds

Barks

Roots

Leaves
Leaves
Leaves
Leaves

Leaves,
Barks,
Roots and
Seeds
Leaves,
Barks and
Roots
Leaves,
Roots
Leaves,
Barks and
Roots
Seeds

Leaves

W : Wolof ; P: Pulaar ; S :Socé ; s : Sérére ; B :Balante and b : Bambara

3.8. Frequency of plant citations

Modes
of use
Infusion,
Decoctio
n
Macerati
on
Infusion

Infusion

Décoctio
n
Infusion

Infusion
Infusion

Decoctio
n,
Infusion

Decoctio
n,
Infusion
Macerati
on
Infusion,
Decoctio
n
Macérati
on
Infusion



Table 2 shows that the most frequently cited plant among the 14 was
Neocaryamacrophylla with 21 citations (70%), followed by Moringa oleifera with
53.33%, Terminaliaavicennioides (46.66%) and Sclerocaryabirrea (40%).

Table 2. Frequency of plant citations

ScientificsNames Number of citation Percentage of
citation
Sclerocaryabirrea (Hochst, 1844) 12 40%
Garcinia kola (Heckel, 1883 2 6.66%
Anacardium occidentale (Kohler) 3 10%
Streptogynegerontogaea(Hook. F.) 1 3.33%
Vahliadichotoma (Murray) 2 6.66%
Combretumlecardii (Engl. Et Diels) 1 3.33%
Chrozophorasenegalensis (A.Juss.) 1 3.33%
Bosciasenegalensis (Poir., 1819) 2 6.66%
Moringaoleifera (Lam, 1785) 16 53.33%
Neocaryamacrophylla (F.White;,1976) 21 70%
Chrysobalanusicaco (L., 1753) 2 6.66%
Terminaliaavicennioides (Guill. Et Perr.) 14 46.66%
Alliumcepa (L., 1753) 1 3.33%
Jatrophacurcas (L., 1753) 1 3.33%

3.9. Frequency of cited plant parts used
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The leaf of the tree is the part most frequently cited by actors, with a frequency of
44.2%, followed by bark (31%), roots (20.9%) and seeds (3.9%). Fig. 8 shows the
frequency with which the parts used on the plant are cited.
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4. DISCUSSION
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Our Survey was carried out in the Community of Mbour, with the aim of listing plants
used in the treatment of diabetes. This study was initiated with 30 traditional
practitioners.

Duringour study, almost all the traditional healers we met told us
thattheyhadinheritedtheirknowledge. The study revealedthat 72% were men and 28%
were women. This large predominance can be explained by the factthat,itis rare for
women to inherit traditional knowledge.

All age groups were represented, with a minimum age of 22 and a maximum age of
78. The most representedage group was [40-60] with 46.66%, followed by [20-40]
and [60-80] with 26.66% each. The low rate of representation in the over-60s maybe
explained by the oldage and activity of oldersubjects.

The level of education among participantsisrelativelylow, with only 56.66%
havingattendedschool. We alsonotedthat 70.58% of thoseattendingschoolhadleft at
elementarylevel.

The majority of ourparticipantsare married, representing 90% (27 out of 30),
compared with 10% who are single. This may be due to the factthat,theyearnfor their
living.

The longest periods of practice were [5-10] and [10-15], with 30 and 33.33%
respectively. In otherwords, 93.33% of actors have been in practice for [0-20] years,
and 6.66% for more than 20 years. This can be explained by a more marked start to
practice after the age of 40 and retirement in old age.

With regard to the anti-diabetic-plants cited by traditional practitioners, this
workenabled us to identify 14 species dividedinto 14 generain 10 families, the most
common of which are:Anacardiaceae, Combretaceae, Chrysobalanaceae and
Euphobiaceae. This lownumber of species can be explained by the factthat the
people surveyed live in the same locality and cite the same plants for the treatment of
diabetes. The number of citations for each plant shows that the species most
frequently cited by the in this study to treat diabetesare:Neocaryamacrophylla,
Moringa oleifera, Terminaliaavicennioides and Sclerocaryabirrea.

The anti-diabeticeffect of Neocaryamacrophyllaisverywellknown,
evenfromDiatta'sworkin 2022 on the anti-diabeticproperties of Neocaryamacrophylla
[16]. Thesestudiesrevealedthat the flavonoidscontained in N. macrophylla leaves
preventdiabeticcataracts by inhibiting aldose reductase in the lens. In fact, myricetin
has hypoglycaemic effects in diabeticanimals. This confirmsitsanti-diabeticeffect.

As regards Moringa oleifera, studiesaccording to Gupta R et al., 2012 investigated
the anti-diabetic and antioxidant effects of methanolic extracts of M. oleiferapods in
streptozotocin-induceddiabeticalbino rats. These results showed that the progression
of diabetes was significantlyreduced after treatment with M. oleifera, confirmingthat
the latter has anti-diabeticproperties [17].

The studies of Yahaya SF et al., 2019 on the hypoglycaemic effects of
Terminaliaavicennioides. This study evaluatedTerminaliaavicennioides stem
barkextracts for theireffect on alloxan-induceddiabetesmellitus in male wistar rats
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[18]. These results obtained in the course of this workdemonstrate the hypoglycaemic
effects of T. avicennioides cited in oursurvey.

Previouswork by Ojewole JAO, 2004 reported a hypoglycaemic action of the
aqueousextract of Sclerocaryabirrea stem bark, studied in rats.
Theseresultsconfirmourwork, thatSclerocaryabirreacontainsanti-
diabeticproperties[19].

The studies according to Diouf P, 2016 on the contribution to the study of Anacardium
occidentale in the city of Thiés, shows that this plant is used in the treatment of
diabetes [20].

There are studiesshowing the antihyperglycaemicproperty of certain species of
Chrysobalanaceae, such as Chrysobalanusicaco, confirmingits use in traditional
medicine [21].

Niang K (2022) in hisstudies on the antioxidantactivity of the hydroethanolicextract of
Boscia senegalensis leaves showed an anti-hyperglycaemicactivity of Boscia
senegalensis on albinorabbits [22].

Studies by Pradeep SR et al., 2017 indicatedAllium.cepaamplified the amelioration of
diabetichyperglycaemia and relatedmetabolicabnormalities in experimental rats[23].
The present study evaluates the enhancedbenefits of onionseed addition on
oxidative stress in diabetic rats.

5. CONCLUSION

At the end of this study, a repertory of 14 plant species belonging to 10 families was
established.The most commonly used plant parts were leaves (44.20%), followed by
barks (31%), roots (20.90%) and seeds (3.90%). The most common preparation
techniques are infusion(61.20%), decoction (31%) and maceration (7.80%).

In the course of ourwork, the plants most frequently cited by traditional practitioners
were the following:Neocaryamacrophylla, Moringa oleifera, Terminaliaavicennioides
and Sclerocaryabirrea. And the least cited plants are : Garcinia kola, Anacardium
occidentale; Vahliadichotoma, Streptogynegerontogaea, Combretumlecardii,
Chrozophora senegalensis, Boscia senegalensis, Chrysobalanusicaco, Allium cepa
and Jatropha curcas.The scientific literature has shownthatthese plants have anti-
diabeticproperties and maybe an alternative treatment for diabetes.

Phytochemical, toxicological and pharmacological studies need to be carried out to
help validatetheir traditional use and find new plants with anti-diabeticpotential.

6. DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Author(s) hereby declare that NO generative Al technologies such as Large
Language Models (ChatGPT, COPILOT, etc) and text-to-image generators have
been used during writing or editing of this manuscript.
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