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ABSTRACT

The indigenous people of rural and semi-urban regions of Nigeria have a rich traditional medicine
practice (TMP) heritage. Despite their wealth of knowledge on the use of plants as medicines, many of
these plants have not been adequately explored. This study aimed at documenting, reviewing and
validating plant species and their therapeutic benefits by the indigenous people of Odédéa Local Gov-
ernment Area (LGA), Ogun State. Semi-structured questionnaire was used to gather information on
socio-demographic data and ethno-medicinal plants/practices from 21 traditional medicine practition-
ers in ten villages across the LGA. Information collected included the plant species/parts used, ail-
ments, common/vernacular names of the plants and methods of preparation/administration. An exten-
sive literature survey was thereafter done to authenticate the veracity of the claims and find extra infor-
mation on what is known about the named plants. Diseases frequently managed in this study area
were fever/malaria, typhoid and arthritis. A total of 36 plant species belonging to 27 plant families were
documented with their leaves mostly used plant part as oral decoctions. Aframomum melegueta and
Citrus aurantifolia were the plant species with the highest relative frequency of citation. Approximately
83 % of the named plant species were found to have similar ethnomedicinal uses with studies con-
ducted in other parts of the world and 99 % have been reported to be pharmacologically active in the
literature. Lack of proper documentation can lead to loss of the traditional knowledge which threatens
the sustenance of rural healthcare system. Standardization, development of an integrative curriculum
and formal training in TMP in Nigeria is urgently needed.
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INTRODUCTION al., 2015). A large proportion of these ethnic
The use of plants and its by-products is one ~groups are rural dwellers that mostly depend
of the most used applications traditionally —on traditional (herbal) medicine for their pri-
by ethnic groups across the world (Zizka ¢# mary health care needs due to cultural ac-
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ceptability, affordability, accessibility and
presumed minimal side effects (Aziz ez al,
2018). Medicinal plants owe their biological
activities to a myriad of well-organized
complex chemical molecules with differing
properties, working synergistically to exert
their effects. This offers many advantages in
terms of efficiency and selectivity of mo-
lecular targets, while minimizing the poten-
tial for development of resistance by patho-
genic organisms (Yuan e al., 2010).

Nigeria has over 250 ethnics groups with
diverse cultural heritage of traditional medi-
cine practice (TMP) (Asuzu ef al., 2019). Its
large land mass has over 7,895 plant species
across 338 families and 2,215 genera
(National Biodiversity Report, 2015). Apart
from the antiglaucoma drug, physostigmine,
whose discovery is from the folkloric use of
the Calabar bean, Physostigma wvenenosum
(Battha ez al., 2020), the potential of Ni-
geria’s rich plant diversity as drug leads and
molecules has not been fully exploited.

The use of medicinal plants in TMP cuts
across all cultures, ethnicity, countries and
continents of the world (Alalwan ef al,
2019; Mabaleha e 4/, 2019; Salihu ef al.,
2020). Their application varies between dif-
ferent cultures, geographical locations, cli-
matic regions, and even neighboring villages
(Schultz, 2020). Proper documentation and

validation of this knowledge is important in
drug discovery and preservation of existing
cultural heritage (Adenubi ez @/, 2019). In
recent times, the search for new molecules
has taken a slightly different route where the
science of ethnobotany and ethnopharma-
cognosy are being used as a guide to lead
chemists towards different sources and clas-
ses of compounds. The flora of Nigeria by
its diversity has a significant role to play if
tully exploited. This study aims to document,
review and validate the biological uses and
potentials of medicinal plants used by the
indigenous people of Qdéda Local Govern-
ment Area (LGA), Ogun State, Southwest
Nigeria.

MATERIALS AND METHODS

Study site

The study was carried out in Qdéda LGA of
Ogun state with coordinates of 7°13'N 3°31'
E. It is bounded to the North by Ibarapa and
Idd6 LGAs of Oyo State, to the West by
Abeokuata North and Abeokuta South
LGAs, to the East and South by Obafémi-
Owdédé LGA (Amori ef al, 2013)-Fig. 1.
Odéda LGA is made up of three zones:
Odéda zone (Odéda, Osiele, Oliga, Olugbo,
Baile Ogun and Ewéjé); Iligun zone
(lagan, Olédé,  Okiri-Ojalé,  Aperin,
Akoriko, Olokeméji and Kugbéjagbé) and
Opeji zone (Obafitoko, Opeji, Adad, Alibata
and Obete) (Soaga and Adekunle, 2015).
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Figure 1: Villages visited in Qdéda Local Government Area, Ogun State

E'thnobotanical survey and data collec-
tion

Ethical approval for this study was obtained
from the College of Veterinary Medicine
Research Ethics Committee. Approval num-
ber FUNAAB/COLVET/
CREC/2019/07/03 was given.

Ten villages across the three zones of
0déda LGA were grouped into 4 cardinal
points and surveyed. A cross-sectional sur-
vey involving the use of participatory epide-

miological approaches (interviews, question-
naire and focused group discussions) was
done. The village head (“Baale”) in each vil-
lage was approached to assist in obtaining
prior informed consent from the villagers, to
create trust and ease the interview process.
The investigators were introduced to the
traditional medicine practitioners and other
knowledgeable persons by the village heads.

A validated semi-structured questionnaire
was used to obtain information on medicinal
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plant knowledge and utilization. Informed
consent was received from the respondents
and they were assured that their responses
would remain confidential and would only
be used for research purposes. The inter-
views were conducted in Yoruba language
and voice recording was done.

Questions asked focused on the sociodemo-
graphic profile of the respondents and their
knowledge of medicinal plant utilization
and other ethnomedicinal practices. Such
questions included their sex, age, level of
education; origin of knowledge (from par-
ents, learned, others) and main clinical
signs/ailments treated.

Information on the plant species included
name of plant species used, the common/
vernacular names of the plants, parts of
plants used (e.g. roots, leaves, seeds, flowers,
stems or others), the methods of prepara-
tion (e.g. decoction, infusion, concoction,
filtrate, paste, smoke bath, pounded or oth-
ers), routes of administration (e.g. oral, top-
ical, smoke bath, nasal or others), dosage
(frequency and duration of treatment), ef-
fectiveness of the herbal remedy and ad-
verse effects obsetrved.

Sample collection and identification

The named plant species were collected
from the wild, identified and authenticated
from the Department of Forestry, Federal
University of  Agriculture, Abeokuta
(FUNAAB). Voucher specimens were made
and deposited at the Nigeria Natural Medi-
cine Development Agency (NNMDA), La-
gos State where each specimen was assigned
a specific number.

Literature survey
Further information on the named plant
species was obtained from published jour-

nal articles through three scientific databases
(PubMed, CAB Abstracts and Global
Health, and Google Scholar), using the key-
words: “medicinal plants”, “biological prop-
erties”, “phytochemical constituents”,
“ethnomedicine”, “Nigeria”. All documents
considered were in English or translated into
English. The strength and validity of infor-
mation obtained from the respondents were
evaluated based on similar ethnomedicinal
claims in the literature or evidence of phyto-
chemical or pharmacological studies that
support the claims.

Data analysis

Descriptive statistics such as frequencies and
percentages were used to analyze and sum-
marize the data obtained. The importance of
each plant species was assessed by the rela-
tive frequency of citation (RFC) calculated
using the following formula described by
Tardio and Pardo-de-Santayana (2008)

FC
RFC = —
N

where FC is the number of respondents who
mentioned the use of the plant species and
N is the total number of respondents inter-
viewed.

RESULTS

Socio-demographic data of respondents

Twenty males (95.24 %) and one female
(4.76 %) were interviewed in the ten villages
visited (Table 1). Approximately 19.05 % of
the respondents were less than 40 years old,
38.10 % were between 41 and 60 years old,
while 42.86 % were above 60 years old. In-
heritance of the knowledge of traditional
medicine through generation after genera-
tion was the major source of knowledge ac-
quisition (95.24 %). The general level of ed-
ucation of the respondents was low with
33.33 % having some form of formal educa-
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tion while 66.67
(Table 1).

% were not educated

Medicinal plant family diversity

A total of 36 plant species belonging to 27
plant families were reported to be used for
different ailments (Table 2). Plant families
with the highest representation were Eu-

phorbiaceae and Fabaceae with three plant
species (11.11 %) each. The Poaceae, Ana-
cardiaceae, Solanaceae, Curcubitaceae and
Apocynaceae families were represented by
two (7.41 %) plant species each. The other
20 plant families had one (3.70 %) plant spe-
cies each (Table 2).

Table 1: Sociodemographic data of the respondents in Qdéda Local Government

Area, Ogun State

Village No of re- Age- Sex Level of edu-  Acquisition of tra-
spondents  group cation ditional knowledge
Faami 8 26-40 (0)  Male-7 Educated - 1 Inherited - 8
Labuta 41-59 (6) Female-1 Not educated-7 Learned — 0
Ojo Oluwo 2> 60 (2)
Ijo agbe 6 26-40 (0)  Male-6 Educated - 0 Inherited - 6
Tigbha 41-59 (1) Female-0 Not educated-6 Learned — 0
=060 (5)
Abulé Aké 6 26-40 (3)  Male-6 Educated - 5 Inherited - 5
Ikereku 41-60 (1) Female-0 Not educated-1 Learned — 1
Twere > 60 (2)
Isolu,
Odutolu
Eweje 1 26-40 (1)  Male-1 Educated - 1 Inherited - 1
41-60 (0) Female-0 Not educated-0 Learned — 0
= 60 (0)
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Relative frequency of citation of the followed by Zea mays (0.14). Nine plants had
plant species 0.10 RFC each while the remaining 24 plants
Citrus aurantifolia and _Aframomum melegueta  had 0.05 RFC each (Table 3).

had high RFC (0.24 and 0.19 respectively),

Table 3: Relative frequency of citation of the different plant species used in the
management of specific ailments in Qdéda Local Government Area, Ogun State

Plant species Relative frequency of citation
Aframoninm melegueta 0.19
Azadirachta indica 0.05
Banbinia refescens 0.05
Calotropis procera 0.10
Capsicim chinense 0.05
Carica papaya 0.10
Cissamepelos owariensis 0.05
Citrus anrantifolia 0.24
Citrullus colocynthis 0.05
Chromolaena odorata 0.05
Chidoscolus aconitifolins 0.05
Cymopogon citratus 0.05
Dioscorea alata 0.05
Elaeis guineensis 0.10
Ficus thonningii 0.10
Garcinia cola 0.05
Gossypinm arborennm 0.10
Jatropha curcas 0.05
Kigellia africana 0.10
Lagenaria breviflora 0.05
Lawsonia inermis 0.10
Mangifera indica 0.10
Monodora myristica 0.05
Morinda lucida 0.05
Moringa oleifera 0.05
Nicotiana tabacum 0.05
Ocinum americanum 0.05
Parkia biglobosa 0.05
Picralima nitida 0.05
Prterocarpus osun 0.05
Pupalia lappaceae 0.05
Ricinus commmnnis 0.05
Spondias mombin 0.10
Urera obovata 0.05
Vitellaria paradoxa 0.05
Zea mays 0.14

Sources: PubMed, CAB Abstracts and Global Health, and Google Scholar
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Plant parts used, modes of preparation
and routes of administration

The leaves (52.8 %), fruit (33.3 %), seeds
(5.6 %), root, stem bark and tuber (2.8 %)
were the plant parts commonly used (Fig.
2). The plant species were prepared mainly
by soaking in cold water to make infusions
(65.6 %) or boiling in water to make decoc-
tions (34.4 %) -Table 4. Some preparations
were used in combination e.g. grinding the
stem bark and then boiling to make a de-
coction, burning leaves and then mixing
with water to form paste amongst others
(Table 4). All the respondents also mainly
used the oral route in administering their
medicines. However, a few additionally ap-
ply the herbal medicines topically on
wounds or inflamed parts of the body
(Table 4). There was no report of any side
or adverse effects from the use of these
plant species.

Reported literature

Of the plant species reported, approximate-
ly 99 % have been reported to be pharma-
cologically active in the literature. Approxi-
mately 83 % were found to have similar eth-

nomedicinal claims in some other regions
of the world (Tables 4, 5).

DISCUSSION

In this study, the dominance by respondents
above 60 years old age could be due to their
consistent good track record of TMP over
several years (Oran and Al-Eisawi, 2015)
and the preference for western medicine by
the younger generation. This result agrees
with the result of other studies conducted
in other parts of the World (Umair e 4/,
2017; Jima and Megersa, 2018; Alalwan er
al., 2019). Lack of standardized curriculum
and formal training in TMP in Nigeria and
many other African countries could also be
responsible for the few numbers of young

respondents that participated in our study.
The World Health Organisation has recog-
nized the need to integrate traditional medi-
cine into orthodox medicine when it defines
it, as the total combination of knowledge
and practices, whether explicable or not,
used in diagnosing, preventing or eliminating
physical, mental or social diseases (Isola ez 4/,
2013). Several steps have been taken in some
countries such as China and India to pro-
mote such medicine and integrate them into
clinical practice (Sen and Charkraborty,
2017).

The Euphorbiaceae and Fabaceae families
with three plant species each were more rep-
resented in our study. The diverse distribu-
tion of members of the Euphorbiaceae and
Fabaceae families, their wide applications in
traditional medicine and the ability to adapt
to different climatic condition could be re-
sponsible for this higher representation
(Kemboi et al., 2020). This is further sup-
ported by other studies conducted in north-
ern Nigeria with different environmental and
climatic conditions (Kankara e7 a/., 2015; Ab-
dulsalami e a/., 2020). The plant species were
used singly or in combination for the treat-
ment of different diseases. Polyherbal com-
bination is common in TMP as it offers a
wider range of additive, synergistic or antag-
onizing biological effects (Bernardini ez al,
2018).

The leaves and fruits were the plant parts
most used across the villages. The preference
for leaves may be because they are the main
photosynthetic organs and therefore, contain
secondary bioactive compounds that protect
against external aggressions. It can also be
speculated that the respondents are conset-
vation conscious and thus mainly use leaves
so they can sustain their supply of this herb-
al resource. The use of the leaves is con-
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sistent with other reported studies (Gakuya be a severe threat to some rare and slowly
et al, 2013; Agbodeka ez al, 2016; Kola et al., reproducing medicinal plants (Chen ez 4/,
2020). Conversely, use of leaves could also 2010).

PLANT PART USED

M Leaves

M Fruit

M Seed

B Stem/bark
W Tuber

H Root

Figure 2: Plant parts used in the management of specific ailments by indigenous
people of Odéda Local Government Area, Ogun State
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Decoctions and infusions were cited as the
most frequent form of herbal preparation
used. Boiling is considered effective in ex-
tracting plant materials. It also preserves
them longer due to destruction of heat la-
bile pathogenic microorganisms that could
have contaminated the plant material during
collection and processing (KKamatenesi ¢ al.,
2011). A drawback to this method of prep-
aration is the likelihood of denaturing or
altering heat labile active plant principles
and the evaporation of volatile aromatic
phytochemical ingredients present in the
herbal preparation (Moshi ez al, 2012). Most
of the plant species were ground to powder
before use. Grinding enhances the rate of
disintegration of the medicinal plant materi-
al and increases the rate of extraction of

the active component into the solvent
(Azmir et al., 2013).

The most common route of administration
in this study was the oral route. This route
is safer, easier and does not require any spe-
cialized skills to administer. The oral route
was also the most frequently used route in
some other ethnobotanical studies reported
(Salihu ez al, 2018; Wanjohi ez al, 2020).
Topical route was also employed especially
in cases of arthritis, wound and skin infec-
tion. This is in line with the study conduct-
ed by Tesfaye ef al. (2020) in Ethiopia. Topi-
cal route is easier to administer and the ten-
dency to cause toxic incidence is minimal
because the bi-lipid skin layer is poorly vas-
cularized.

Many of the plants documented in the
study were found to have similar ethnome-
dicinal uses in other parts of the country
and also in other countries of the World.
This shared usage across ethnicity, cultures

and regions may further corroborate their
effectiveness (Nabatanzi ef al,, 2020). Most

of the plants documented have demonstrat-
ed similar pharmacological activity as report-
ed by its ethnobotanical use. Baubinia refescens
reportedly used as an anticancer in our study
demonstrated cytotoxic activities against
MCEF-7 human breast cancer cells (Garbi e#
al., 20152); Morinda lncida used as an antima-
larial in our study exhibited antiplasmodial
activity in mice infected with Plasmodinm
berghei and  Plasmodinm falciparum strain 3D7
(Chithambo ez al., 2017; Afolabi and Abejide,
2020). Methanolic leaf extract of Citrus an-
rantifolia exhibited antimalarial properties in
Swiss albino mice at 320mg/kg (Ettebong e#
al., 2019). Ocimum basilicum leaf extract exhib-
ited antimalarial activity against Plasmodium
Sfaleiparum (Inbaneson et al., 2012). The flavo-
noid quercetin found in A. indica and M. indi-
¢a is a strong inhibitor of the growth of the
intraerythrocytic malaria parasite (Ganesh ez
al., 2012, Ediriweera ef al., 2017). Methanolic
leaf extract of A. indica has also been report-
ed to show anti-inflammatory, pro-apoptotic
and anti-proliferative effects zz vitro, mediat-
ed via modulation of the nuclear factor-»B
pathway (Schumacher ez al., 2011). Nicotiana
tabacum used as an anthelmintic in this study
demonstrated anthelmintic activity against
the sheep nematode Marshallagia marshalli
(Nouti e al., 2016) and soil nematode Caeno-
rhabditis elegans (Weber et al., 2019). Lagenaria
breviflora used for convulsion demonstrated
anticonvulsant activity z vitro and the effect
could be due to triterpenoids and saponins
in the fruit (Elujoba ez al, 1990). The leaf
back extract of the edible yam, Dioscorea alata
is used for diabetes by the respondents in the
study. The steroidal saponin, diosgenin, is
one of the bioactive compounds responsible
for its hypoglycemic activity (Amitani ez a/,
2015). Dioscorea bulb extract has inhibitory
activity against alpha-amylase and alpha-
glycosidase, thus regulating hyperglycemia
(Khiari et al., 2014). Baubiniia rufescencs con-
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tains a cyanoglycoside that inhibits cyclo-
oxygenase-2 enzyme which may be respon-
sible for its anti-inflammatory activity
(Mohammed and Sirat, 2013).

The diseases frequently managed in the
study area were malaria/fever, typhoid and
arthritis. Malaria has been and continues to
be one of the most widely spread health
hazards in tropical and subtropical regions.
It is the most important cause of human
morbidity and mortality with enormous
medical, emotional and economic impact in
the world (Olasehinde ez al., 2015). It is a
major public health problem in Nigeria,
contributing a quarter of the malaria bur-
den in Africa (Olasehinde et al, 2015). Ac-
cording to the 2016 World Health Organi-
zation report, there were 212 million malar-
ia cases worldwide, accounting for nearly 4
290 000 deaths, of which 92% were in Afri-
ca (Aschale et al, 2018). Growing medicinal
plants in a “green pharmacy”, for prepara-
tion at the local level (usually as herbal teas),
can empower poor communities to become
more self-reliant. They could serve as alter-
native medicine to conventional drugs used
for chronic diseases such as arthritis. The
unpleasant adverse effects associated with
these conventional drugs (cardiovascular,
gastrointestinal and renal adverse effects)
and the inability of the drugs to provide

long-term  remission is  problematic
(Crofford, 2013).
CONCLUSIONS

The rich Nigeria flora and traditional medi-
cine practice could provide leads for new
drug molecules which may proffer solution
to the increase number of emerging and re-
emerging diseases ravaging the world. There
is an urgent need to standardize traditional
medical practice and also develop a stand-
ardize curriculum and formal training in

this practice in Nigeria. This will also have
help to preserve cultural heritage that has
been in use over many generations.
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