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Abstract: The aim of this study is to contribute to a better knowledge of the use of M.
arboreus as a medicinal plant traditionally used in the treatment of common diseases by the
Ngbaka people in the South Ubangi, Democratic Republic of the Congo. Based on free
consent of the respondents, an ethnobotanical survey was carried out using a questionnaire
among the Ngbaka healers. The aim of this study is to contribute to a better understanding of
the use of M. arboreus as a medicinal plant traditionally used in the treatment of common
diseases by the Ngbaka people in the South Ubangi. Based on consent of the respondents, an
ethnobotanical survey was carried out using a questionnaire among the Ngbaka healers. The
results obtained in this study allowed us to identify 23 diseases that are treated by Myrianthus
arboreus. The organs of M. arboreus used for the treatment of diseases are mainly the leaf
(96%), the bark of the stem (66%), the fruits and seeds (42%) and the roots (34%). The main
methods of preparation of the organs were decoction (86%) and maceration (66%), while the
administration of the recipes is predominantly via oral (86%) and cutaneous route (68%).
The vast majority of respondents use M. arboreus organs for the treatment of abscesses (17
citations), sinusitis (15 citations) and tooth decay (15 citations), and wounds with 13
citations. This work provides a source of information that can be used as a basis for
pharmacological studies to assess therapeutic effectiveness.

Keywords: medicinal plant; Myrianthus arboreus; Ubangi ecoregion; biodiversity
conservation; Democratic Republic of the Congo

l. Introduction

In developing countries, most rural and many urban populations rely primarily on food
and medicinal plants for their primary health needs and nutrition (Kitadi et al 2020; Djolu et
al 2021; Kitadi et al 2021; Kpula et al 2021; Magbukudua et al 2022). Medicinal plants are
valuable resources for the vast majority of rural populations in Africa, where more than 80%
of the population uses them for health care (Inkoto et al. 2018; Ipona et al. 2019). The
exploitation and sustainable use of medicinal plants is particularly important not only for their
medicinal value, but also because the majority of the population uses them for health care
(Masengo et al 2021a, b; Masengo et al 2022). Since the beginning of the living world, the
fate of humans has been associated with that of plants, so much so that one wonders what
would happen to humanity without plant species. Medicinal plants still remain a source of
medical care in developing countries in the absence of a modern medicinal system (Tabuti et
al. 2003). Indeed, most plant species have therapeutic virtues, as they contain active principles
that act directly on the body and are used in both conventional and traditional medicine. In
addition, medicinal plants have advantages that synthetic drugs often lack.
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The African continent is endowed with a rich plant biodiversity with a very high
number of nutritional and therapeutic plants (Ngbolua et al 2019; Mawunu et al 2020;
Ngbolua et al 2021). Many different natural substances have been isolated there and many of
them are used in modern medicine for disease prophylaxis and treatment (UNEP-WCMC
2016). According to the World Health Organization (WHO), traditional medicine is the sum
total of all knowledge, skills and practices based on the theories, beliefs and experiences of
different cultures, whether explicable or not, which are used in the preservation of health, as
well as in the prevention, diagnosis, amelioration or treatment of physical or mental illness.
This knowledge and practice are based exclusively on lived experience, observation
transmitted from generation to generation, orally or in writing (Kambu 1988).

The use of traditional practices based on medicinal plants and the pharmacopoeia could
be explained by the poverty of the populations, the high cost of synthetic medicines, the lack
of essential medicines for health care, the inadequacy or absence of infrastructure and socio-
health personnel in modern medicine, especially in rural areas (Adjanohoun 1993). In
traditional medicine, the ingredients prescribed are often of plant origin because plants
provide the therapy with very original active molecules with highly varied structures (Penge
1991). In herbal medicine, or the art of healing with plants, the administration of care can be
curative or preventive. In a well-organized society, the competence to provide health care is
vested in experienced and certified persons. These are traditional practitioners and herbalists
on the one hand, and modern medical personnel on the other. In the Democratic Republic of
Congo (DRC), the Ethnobotany of medicinal plants treating various diseases has been the
subject of several studies in the various provinces such as Konda et al. (2015); Lubini (1990);
Fruth et al. (2011); Dhetchuvi and Lejoly (1990), among others. The present study focuses
exclusively on knowledge of the organs or parts of M. arboreus used to treat diseases by the
Ngbaka tribe in Mbari Sector, DRC. The aim of this research is to collect information and
data on the parts used how the recipes are prepared and how they are administered to patients.

I1. Research Methods

2.1 Study Area

This study was initiated in the Bokonwa groupement which is located in the Mbari
Sector, South Ubangi Province, DRC. The Bokonwa groupement is an important economic
Centre bordered to the north by the Nguya sector via the Foloza Dafa River; to the south by
the Mbari River which separates it from the Botela groupement; to the east by the Boyambi
groupement in the Banga-Kungu sector; and to the west by the Tamba River which borders
the Bogbase groupement. The Bokonwa Groupement covers an area of 2,500 Km2 and has a
population of over 108,112 (Annual Report 2016). The climate of Groupement Bokonwa is of
the AW4 type, characterized by an alternation of two seasons, a long rainy season and a short
dry season. The Bokonwa Group is characterized by savannah vegetation dominated by
Chromolaena odorata. Its soil is of a reliable and fertile sandy-clay nature, endowed with an
absorbent power (Annual report 2013).

2.2 Plant Material and Methodology

The plant material used in this study consists of the organs of M. arboreus, which are
the fruits (Figure 1a), roots (Figure 1b), leaves and flowers (Figure 1c) and stem bark (Figure
1d).
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Figure 1. Myriaﬁthus arboreus (a) Fruits; (b) Roots on leaves; (c) Le
Stem bark

{

s and floweres: (d)

These organs were collected in the Bokonwa cluster in the province of South Ubangi,
DRC. The plant sample was authenticated by Mr Nlandu of the Department of Biology,
Faculty of Science, and University of Kinshasa.

A survey based on direct questions about the organs of M. arboreus used to treat
diseases was carried out among the Ngbaka people using a questionnaire and free consent of
the respondents. Before going to the field to conduct the study itself, the location of the
different survey sites in the Ngbaka group was determined.

The survey was conducted during a period from June to September 2021. In this study,
the identification of M. arboreus organs and diseases treated was determined by the
respondents.

2.3 Data Analysis
All data collected in this research was placed in a database using Microsoft Excel 2016.

I11. Discussion

3.1 Results
a. Socio-Demographic Characterization of the Informants

Table 1 shows the socio-demographic characteristics of the informants.

The majority (52%) of the informants are female, and only 48% are male. The data in
Table 1 also shows that the majority (66.6%) of the men and 50.0% of the women are in the
36 to 50 age group. Furthermore, 20.8% of the men and 30.8% of the women were over 50
years of age. Also, 12.5% of the men and 19.2% of the women are between 18 and 35 years of
age. In terms of education, 52.0% of women have secondary education compared to 28.0% of
men; 24% of men have primary education compared to 20.0% of women; 28.0% of men are
illiterate compared to 16.0% of women, and 20% of men are university graduates compared to
12.0% of women. Concerning the marital status of the respondents, the vast majority (90%)
are married (88.5% men and 91.7% women), compared to 10% who are single (11.5% men
and 8.3% women). In addition, concerning occupation, 61.5% of male respondents were
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farmers, compared to 38.5% of teachers. Also, 81.2% of female respondents were teachers,
compared to 18.8% who were farmers.

Table 1. Socio-Demographic Characteristics of Informants

Variables Gender of informants
Parameters Male |Female |Total
18-35 years 12.5 19.2 [16.0
Age group 36-50 years 66.7 50.0 [58.3
Over 50 years | 20.8 30.8 [26.0
. Single 11.5 8.3 ]10.0
Marital status 1) ried 885 | 917 |90.0
Iliterate, 28.0 16.0 [22.0
. Primary 24.0 20.0 |22.0
RECRIEIRE e 280 | 520 |40.0
University 20.0 120 |16.0
Main occupation Teacher 38.5 81.2 |59.9
Small farmer 61.5 18.8 |40.1

b. Ethnomedicinal Information

Table 2 gives the scientific and vernacular names of the plant studied, the organs or
parts used, the uses as well as the mode of administration in traditional medicine for the
treatment of diseases by the Ngbaka people.

The organs of M. arboreus used in the traditional pharmacopoeia are respectively: leaf
(34.8%), fruit (17.4%), Root (13.0%), Flower (8.7%) and leafy stem (4.3%).

Table 2. Ethnomedicinal Information on the Use of Myrianthus arboreus by the Ngbaka People

Treated diseases Parts used | Preparation methods Route used
Abscesses Stem bark | Expression Dermal
Sinusitis Leafy stem | Maceration Nasal
Hemorrhoid Leaf Expression Anal
Anaemia Leaf Decoction Oral
Dental caries Fruit Decoction Oral
Headaches Stem bark | Expression Nasal
Wound Stem bark | Expression Dermal
Eyeaches Fruit Decoction Ocular
Bronchitis Flower Maceration Oral
Amoebic dysentery Leaf Mastication Oral
Vomiting Leaf Mastication Oral
Otitis Root Maceration Auricular
Heart palpitations Leaf Mastication Oral
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Lower stomach Leaf Decoction Oral
Macrocephalus Stem bark | Expression Dermal
Sickle Cell Leaf Maceration Oral
Breastfeeding Root Infusion Oral
Malaria Fruit Decoction Oral
Back pain Stem bark | Maceration Oral
Hernia Root Maceration Oral
Gastritis Leaf Mastication Oral
Menstrual disorder Flower Decoction Oral
Epilepsy Fruit Decoction Oral

c. Diseases Treated
Figure 2 shows the different diseases treated by the Ngbaka people with the use of the
medicinal plant M. arboreus.

Eye pain messsssssssses 5

Bronchitis =eesssssssssmm 5

Breast feeding messsssssss—. 5
Amoebic dysentery mssss———————

§ Vomiting e §
S Earache messsssssssssses 6
% Anaemia meesssssssssssssT——" 7
o Gastritis eesssssssssssssTEs———" §
‘g Hemorrhoid esssssssssssssssssss g
o Wound meesssssssssssssssssssssssssmmmmsmmmmn 113
= Dental caries eessssssssEEEEEEEs 1] §
Sinnusitis e 15
Abscesses I 17
Ot e 1S 1 . 19
0 2 4 6 8 10 12 14 16 18 20
Frequency

Figure 2: The different diseases treated with M. arboreus.

Analysis of Figure 2 reveals that out of a total of 23 illnesses treated by the Ngbaka with
the use of M. arboreus, abscesses are the most cited (17 citations), followed by sinusitis (15
citations) and tooth decay (15 citations), and wounds with 13 citations. In addition, the other
diseases accounting for less than ten citations are: gastritis and haemorrhoids, anaemia,
amoebic dysentery, vomiting and earache, eye ache, bronchitis and lactation, lower back pain,
headache, macrocephaly, sickle cell anaemia and malaria, lower abdomen, heart palpitations
and epilepsy and lastly, hernia and menstrual disorder.
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d. Organs Parts Used of Myrianthus arboreus
Figure 3 shows the different organs of M. arboreus used in the traditional
pharmacopoeia of the Ngbaka people.

Leaf stens 1 6
Flower I 8
Root Iy 34

Fruit & seeds I 42

Organs used

Stem bark I 66

Leaf e 96

0 20 40 60 80 100 120

Percentage of respomdents (%)
Figure 3: Organs of Myriantus arboreus used (%)

Figure 3 shows in descending order the seven organs of M. arboreus used as drugs by
the Ngbaka people: leaf (96%), stem bark (66%), fruit (seed) (42%), root (34%), flower (8%),
leafy stem (6%) and sap (4%).

e. Methods of Preparation
Figure 4 shows the different ways in which the Ngbaka people prepare medicinal
recipes using M. arboreus organs.

Maceration [N 66
Decoction [, s

Expression [ 50

Infision [ 10

Preparation modes

Mastication [N 48

0 20 40 60 80 100

Percentage of respondents (%)
Figure 4: Preparation methods

Figure 4 shows that the Ngbaka people use several modes of administration of M.
arboreus preventive drugs, which are decoction (86%), maceration (66%), expression (50%),
mastication (48%), and infusion (10%). This percentage shows that the maceration and
decoction are the most common processes.
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f. Modes of Administration
Figure 5 shows the different routes of drug administration from M. arboreus.

Anal route

Demmal route |

Nasal route

Auricular route

Ocular route

Administration route

Oral route § 5 = = —

0 20 40 60 80 100

Percentege respondents (%)
Figure 5: Modes of administration

Figure 5 shows that oral route (86%) is the most used in the administration of
phytomedicine by Ngbaka group, followed respectively by the cutaneous route (68%), nasal
route (18%), anal route (16%), auricular route (10%) and ocular route (8%).

3.2 Discussion

Myrianthus arboreus is a dioecious tree reaching 15 m in height. Its leaves are
composed digitate, with 5 to 7 leaflets. It is a secondary forest species, located in waterholes.
It is widespread from Sierra Leone to Angola. In the west of the DRC, this plant species has
several medical uses. Indeed, the decoction of the fruits is used as a gargle against tooth
decay; the decoction of the trunk bark is used in a steam bath to treat paralysis. The leaf
decoction is used as a steam bath to treat epilepsy, while the leaf macerate combined with
ember treats gastritis (Konda et al. 2015). The results of the present survey indicated that only
tooth decay is cited by our respondents. M. arboreus is rich in secondary metabolites. Indeed,
Awodi et al. (2017) reported that, the leaf extract contain various phytochemicals like
saponins (2.05+0.02mg/g), flavonoids (0.33 + 0.02mg/g), alkaloids (0.02+0.00mg/g), tannins
(5.32 £ 0.01mg/g), total phenol (11.02 £ 1.00mg/g) and glycosides (0.48 £ 0.00mg/g).

As a member of the family Cecropiaceae, M. arboreus contain oleanane- and ursane-
type pentacyclic triterpenes including myriaboric acid, ursolic acid, euscaphic acid, tormentic
acid, myrianthic acid, myrianthic acid, myrianthinic acid, arjulonic acid, arboreic acid, and
their derivatives notably in the leaves, stem bark, and trunk wood. Also, peptide alkaloids
such as myrianthines A, B, and C and phytosterols such as B-sitosterol and pB-sitosterol-3-O-f3-
D -glucopyranoside are present in the leaves (Kasangana et al. 2018). The richness of this
plant in various chemical compounds justifies its use in Traditional Medicine. According to
the used parts, the results of the present research corroborate those of Tahri et al. (2012) who
reported that leafy branches are the most used parts in the preparation of recipes. The large-
scale use of roots is a practice that could contribute to the erosion of these plant genetic
resources. The tropical plant Myrianthus arboreus constitute a bio-resource for the
management of common diseases for future generations. To this end, he needs to be
integrated into sustainable management to validate and improve the quality and efficacy of its
pharmacological properties (Masengo et al 2021a, b; Masengo et al 2022). It has been
reported by several authors that the local population considers decoction to be an adequate
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mode for warming the body and disinfecting the plant (Ngbolua et al. 2016; Mongeke et al
2018). Also, the decoction allows collecting the most active principles and attenuates or even
cancels the toxic effect of certain recipes (Salhi et al., 2010). The results of this study
corroborate the research conducted by Gnagne et al. (2017). In contrast to the results obtained
in this work, Lautenschléger et al. (2018) in their study on first large-scale ethnobotanical
survey in the province of Uige, northern Angola reported that M. arboreus leaves are used in
the treatment of yellow fever. In Nord Ubangi eco-region, this plant species is used to treat
monkeypox virus disease (Djolu et. 2021).

IVV. Conclusion

The aim of the present study was to conduct an ethnobotanical survey on M. arboreus, a
plant used in Traditional Medicine by the Ngbaka tribe.

The results obtained in this study show that:

e The leaf is the most used part (96.0%) followed respectively by the bark (66%), the fruit

(seed) (42%), the root (34%), the flower (8%) and the leafy stem (6%).

e Decoction is predominant (86%) among the five methods of preparation used and the
oral route (86%) is the most widely used for drug administration.

e 23 diseases were recorded among the Ngbaka of South Ubangi using M. arboreus as a
medicinal plant;

e Among the diseases listed, abscess is the most cited, followed by sinusitis and tooth
decay respectively.

A subsequent pharmacological study will assess the therapeutic efficacy and safety of
this plant in the management of common diseases in order to formulate improved traditional
medicines.

The present study has shown that, in the absence of modern pharmaceuticals which are
often very expensive, less affluent people can obtain inexpensive medicines from the wild.
Nevertheless, excessive exploitation of plant parts such as leaves and root or stem barks could
threaten the rapid extinction of this species, which may become very rare in the wild.
Participatory domestication of the commonly used medicinal species in home gardens and
rational exploitation of natural resources are indispensable. To this end, a good policy to
promote the safe and effective use of traditional medicine should include regulation, research,
education and the integration of traditional knowledge into modern health care systems.
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