AJBS

Asian Journal of

Biological a OPEN ACCESS
Sciences

Exploring the Distribution and Therapeutic
Potential of Medicinal Plants: Nature’s Pharmacy
for Disease Treatment

'Cletus Anes Ukwubile and “Semen Ibrahim Gangpete
'Department of Pharmacognosy, Faculty of Pharmacy, University of Maiduguri, Borno State, Nigeria
2Department of Biology, Faculty of Life Sciences, University of Maiduguri, Borno State, Nigeria

ABSTRACT

Background and Objective: Various indigenous plants are used in traditional medicine to treat ailments
like malaria, infections and digestive disorders. Common plants are valued for their antimicrobial and anti-
inflammatory properties. This study presents an ethnobotanical survey of the flora and medicinal plants
on the University of Maiduguri Campus, Nigeria, focusing on their diversity, distribution and
ethnomedicinal uses. Materials and Methods: This cross-sectional survey at the University of Maiduguri
Campus, Nigeria, used purposive and snowball sampling to recruit participants knowledgeable in
traditional medicine. Data collection involved structured interviews, field observations and plant sample
collection. Descriptive statistics summarized participant demographics and plant usage, while Chi-square
tests assessed associations between demographics and usage patterns. Analysis was conducted using
SPSS with a significance level of p<0.05. Results: The survey identified a wide variety of medicinal plants,
with the family Fabaceae exhibiting the highest occurrence (54.12%), followed by Asteraceae (23.01%) and
Anacardiaceae (12.11%). Among the plant types, herbs were the most abundant, followed by trees and
shrubs. The medicinal properties of these plants were diverse, with a notable emphasis on their anticancer
properties, which were the most common, followed by antimalarial applications. The study also
highlighted conservation concerns, with 8% of the identified species being endangered, including
Detarium microcarpum. This survey underscores the importance of documenting and preserving the
ethnobotanical knowledge of the region, particularly considering the potential therapeutic applications
and the risk of biodiversity loss. Conclusion: The findings provide valuable insights into medicinal plant
usage on the University of Maiduguri Campus, highlighting plant diversity and traditional applications.
This documentation aids in understanding local ethnobotanical knowledge and supports future
conservation.

KEYWORDS
Medicinal flora, traditional healing, herbal remedies, plant conservation, cancer therapeutics

Copyright © 2025 Ukwubile and Gangpete. This is an open-access article distributed under the Creative
Commons Attribution License, which permits unrestricted use, distribution and reproduction in any medium,
provided the original work is properly cited.

INTRODUCTION
The University of Maiduguri, located in Northeastern Nigeria, serves as a hub of educational and cultural
diversity, hosting a community that integrates traditional knowledge and modern science.
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Ethnobotanical knowledge has been passed down through generations, highlighting the importance of
plants in traditional healing systems. Nigeria, rich in biodiversity, is home to numerous plant species
known for their therapeutic properties. Among these, members of families such as Fabaceae, Asteraceae
and Anacardiaceae are commonly utilized for treating ailments ranging from infectious diseases to chronic
conditions'™. The reliance on these plants is particularly significant in rural and semi-urban settings, where
access to conventional healthcare may be limited. Research on the local use of medicinal plants not only
preserves indigenous knowledge but also provides insights into the pharmacological potential of these
species. Documenting plants used for treating various diseases can lead to the identification of promising
candidates for drug development, particularly in the realm of anticancer therapies.

Medicinal plants have long been an essential component of traditional healthcare systems around the
world, serving as primary sources of therapeutic agents for treating a diverse range of ailments’. Their
importance is especially evident in many developing regions, such as Sub-Saharan Africa, where access
to modern healthcare facilities and pharmaceuticals may be limited. In such areas, indigenous
communities rely heavily on plant-based remedies to manage diseases such as malaria, cancer, diabetes
and various infectious and inflammatory conditions. These plants often contain bioactive compounds that
have inspired the development of modern drugs, underscoring their relevance to both traditional
medicine and contemporary pharmacological research?.

Nigeria, one of the most biologically diverse countries in Africa, is home to a rich array of medicinal plants
and possesses a wealth of traditional knowledge related to their use. However, much of this knowledge
is transmitted orally across generations, which makes it vulnerable to loss as a result of cultural shifts,
urbanization, deforestation and other environmental pressures. The Northeastern Region of Nigeria,
including Borno State, is a repository of various plant species with significant medicinal properties.
However, ongoing challenges like desertification, armed conflicts and climate change threaten this
biodiversity, creating an urgent need for systematic documentation of plant species and their uses.

Ethnobotanical surveys are critical in this context, as they help document the medicinal plants and the
associated traditional knowledge before it is lost. Such surveys provide valuable insights into the cultural
importance of these plants and can guide the conservation of species at risk of extinction®. Additionally,
they can serve as a basis for scientific validation of traditional uses and potential pharmaceutical
exploration. By identifying plants with significant medicinal properties, researchers can focus on species
that may yield new, effective therapeutic agents. Despite its rich plant diversity, there is limited
documentation of the medicinal plants on the campus and their potential uses. While some studies have
been conducted in other parts of Nigeria, the ethnobotanical data specific to this region remain scarce,
representing a significant research gap by Abd El-Ghani®.

Although previous studies have explored medicinal plant use in various parts of Nigeria, there is a lack of
comprehensive ethnobotanical surveys specific to the northeastern region, particularly within the
University of Maiduguri campus. This gap in knowledge limits the ability to effectively document and
preserve the traditional medicinal practices of local communities, as well as to identify plant species with
potential for pharmacological research®. Additionally, there is limited data on the conservation status of
medicinal plants in this region, making it difficult to prioritize efforts to protect endangered species. By
addressing these gaps, this study aimed to provide a detailed record of the medicinal plants in the area,
their uses and their conservation status, which could be valuable for future pharmacological studies,
conservation strategies and sustainable use of plant resources. Thus, the primary objective of this study
is to conduct an ethnobotanical survey of the medicinal plants on the University of Maiduguri campus,
Nigeria, to identify the diversity, traditional uses and conservation status of these plants. The study seeks
to: Document the diversity of medicinal plants on the campus, focusing on their distribution among
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different families, assess the types of plant life forms present (herbs, trees, shrubs) and their relative
abundance, identify medicinal plants used for treating specific health conditions, such as cancer and
malaria, to highlight their ethnomedicinal significance and determine the conservation status of the
recorded species, particularly those at risk of extinction, to inform future conservation efforts.

By filling the existing research gap, this study aims to contribute to the documentation of medicinal plants
on the Campus, preservation of ethnobotanical knowledge and support the sustainable management of
medicinal plant resources in the University of Maiduguri Campus, Nigeria.

MATERIALS AND METHODS

Study area: The ethnobotanical survey was conducted on the campus of the University of Maiduguri,
located in Maiduguri, Borno State, Northeastern Nigeria. The university campus is characterized
by a semi-arid climate, with a distinct wet season (June to October, 2023) and dry season (November 2023
to May 2024). The vegetation in this region consists mainly of savannah and semi-desert species, with a
diverse range of herbs, shrubs and trees. This environment provides a suitable habitat for a variety of
medicinal plants, which are used by local communities for traditional healthcare practices.

Survey design: The study employed a cross-sectional ethnobotanical survey design, aimed at
documenting the medicinal plant species present on the university campus and gathering information on
their uses from local informants. The survey was conducted from December, 2023 to November, 2024,
covering different parts of the campus, including open fields, wooded areas and riparian zones along
watercourses. The campus was divided into zones and plant species were sampled systematically within
each zone to ensure comprehensive coverage of the area®.

Data collection

Plant sampling and identification: Plant specimens (seventy-six) were collected using a systematic
random sampling method. In each zone, plots of 10x10 m were demarcated and within these plots, all
visible medicinal plants were recorded. A minimum of three plots were surveyed in each zone to account
for plant diversity. Fresh samples, including leaves, stems, flowers and fruits, were collected for
identification. Digital photographs of the plants were taken to aid in identification and future reference’.
Plant identification was carried out using local herbarium resources and reference books, as well as
consultations with taxonomists at the Department of Biological Sciences, University of Maiduguri.
Identification was confirmed using standard botanical keys and compared with herbarium specimens at
the Department of Pharmacognosy, Faculty of Pharmacy, University of Maiduguri, Nigeria.

Ethnobotanical data collection: Ethnobotanical data were collected through semi-structured interviews
and focus group discussions with local informants, including traditional healers, herbalists and elders from
nearby communities who possess knowledge of medicinal plants. A total of twenty informants were
selected using a purposive sampling method based on their knowledge and experience in traditional
medicine. Interviews were conducted in the Hausa and Kanuri languages, with translation into English as
needed. Informants were asked about the local names, parts used, methods of preparation and medicinal
uses of each plant species. Special attention was given to plants used for treating conditions such as
cancer, malaria and other prevalent diseases in the area. The conservation status of the plants, including
whether they were considered endangered or overharvested, was also discussed with the informants.

Voucher specimen preparation: For each identified plant species, voucher specimens were prepared
following standard herbarium procedures. The specimens were pressed, dried and mounted on herbarium
sheets and labeled with information including the plant name, family, locality, date of collection and
collector’'s name. The prepared voucher specimens were deposited in the herbarium of the Department
of Pharmacognosy, University of Maiduguri, for future reference.
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Data analysis
Quantitative analysis: The relative frequency of occurrence (RFO) of each plant family was calculated as
a percentage of the total number of recorded species®. The formula used for RFO is:

Number of a species in a family

= 100
Total number of species recorded

The abundance of different life forms (herbs, trees and shrubs) was determined by calculating their
percentage occurrence relative to the total plant species documented.

Ethnobotanical use value: The use value (UV) of each medicinal plant was calculated to determine the
significance of each species in traditional medicine®. The UV was calculated using the formula:

where, UV is the use value of plants, ZUi is the number of uses mentioned by each informant for a given
species and N is the total number of informants. Plants with the highest use values were considered the
most important in the local ethnomedicinal context.

Conservation status assessment: The conservation status of each recorded species was evaluated using
informant responses and cross-referenced with the International Union for Conservation of Nature (IUCN)
Red List and Relevant Regional Conservation Lists. Species identified as endangered or vulnerable by local
informants were cross-checked with existing conservation data to validate their status®.

Statistical analysis: Data obtained were expressed in percentages of the total number of plants surveyed
within the campus.

Ethical consideration: Not applicable because no humans or animals were experimented upon. Approval
was granted to embark on a field trip with students on course code: PCG 599.

RESULTS
Plant species and uses: From the study, the herbs were more in number (50%) followed by the
trees (27%) and shrubs (20%) and others were 3% (Fig. 1a). The anticancer plants were more in number
(Fig. 1b).

Plant distribution according to mode of preparations: The study showed that most plants surveyed
were prepared for medicinal use by a decoction of leaves, roots and stembarks of herbs, trees and shrubs,
for certain diseases. Most of the plants’ roots are prepared for medicinal use by infusion unlike other
morphological parts (Fig. 2).

Medicinal plants and flora distribution: Table 1 shows 75 plants from various species and families and
the conservation status of various medicinal plants identified in the ethnobotanical survey on the
University of Maiduguri campus. The family Fabaceae was the highest in number with more species
(Fig. 3). The conservation status categories typically include least concern (LC), near threatened (NT),
vulnerable (VU), endangered (EN) and critically endangered (CR) according to the International Union for
Conservation of Nature (IUCN) Red List.

Plants distribution: The chart (Fig. 3) illustrates the percentage of occurrence for each family, with
Fabaceae having the highest representation at 54.12%, followed by Asteraceae and Anacardiaceae. This
visualization effectively highlights the diversity and prevalence of different plant families in the survey.
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Fig. 3: Distribution of plants according to the highest families

Relative use of the surveyed plants: Table 2 shows the relative frequency of occurrence (RFO), use
value (UV), informant consensus factor (ICF) and fidelity level (FL) for the medicinal plants in the survey.
From the results, Detarium microcarpum has the highest RFO, UV, ICF and FL.
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Table 2: Relevance of medicinal plants surveyed according to surveyed parameters

Plant species RFO (%) uv ICF FL (%) Major ailments treated

Heliotropium europaeum 8.2 0.75 0.85 65 Anticancer, antidiabetic, antimalarial
Azadirachta indica 7.5 0.68 0.80 55 Antimalarial, antipyretic, antibacterial
Ziziphus lotus 6.4 0.55 0.78 60 Anticancer, antidiabetic, hepatoprotective
Detarium microcarpum 18.04 0.88 0.98 84 Anticancer, antihypertensive

Ziziphus mauritiana 48 0.48 0.70 50 Antidiabetic, liver injuries, anti-inflammatory
Annona senegalensis 4.5 0.60 0.82 68 Antimicrobial, wound healing

Euphorbia hirta 42 0.45 0.65 40 Antimalarial, hepatoprotective

Pongamia pinnata 3.8 0.52 0.77 58 Anticancer, inflammation, immune booster
Khaya senegalensis 3.2 0.42 0.60 45 Antimalarial, hepatoprotective, antipyretic
Indigofera tinctoria 2.9 0.37 0.73 52 Anticancer, antidiabetic

RFO: Relative frequency of occurrence, UV: Use value, ICF: Informant consensus factor and FL: Fidelity level

DISCUSSION

The results reveal that the Fabaceae family is the most prominent, representing 54.12% of the
documented species. This finding corroborated previous research indicating that Fabaceae plants are rich
in phytochemicals, which are essential for various medicinal applications®. The diversity within this family,
including species like Ziziphus lotus and Detarium microcarpum, underlines their importance not only in
traditional medicine but also in potential pharmaceutical development.

The survey's findings emphasize the predominance of herbs over trees and shrubs, suggesting that local
communities favor species that are easily accessible and can be cultivated without extensive resources®.
Theidentification of leaf decoction as the primary method of preparation underscores traditional practices
rooted in the community’s cultural heritage. This method'’s popularity reflects a blend of convenience and
effectiveness, allowing for the easy extraction of active compounds from plant materials™. In terms of
medicinal uses, the study highlights that anticancer and antimalarial plants are most frequently cited,
indicating a pressing need for effective treatments against these prevalent health issues in Nigeria''. The
high incidence of cancer and malaria underscores the relevance of the survey findings in addressing public
health challenges'. Moreover, the diversity of reported medicinal uses, including antidiabetic, anti-
inflammatory and hepatoprotective properties, suggests that the local flora could serve as a valuable
resource for drug discovery.

The assessment of the conservation status of the plants reveals alarming trends, particularly regarding
endangered species like Detarium microcarpum. The overharvesting of these plants, coupled with habitat
destruction due to urbanization and agricultural expansion, poses a serious threat to their survival®. The
presence of endangered species within the community’s medicinal repertoire highlights the urgent need
for sustainable practices and conservation efforts. Furthermore, the informant consensus factor (ICF) and
fidelity level (FL) scores demonstrate a high level of agreement among informants regarding the
therapeutic uses of specific plants®. This consensus is crucial as it validates the efficacy of these plants in
traditional medicine and emphasizes the importance of preserving indigenous knowledge®. It also points
to the potential for collaborative research that integrates traditional practices with scientific exploration,
providing a holistic approach to medicinal plant studies™.

Finally, the ethnobotanical survey conducted at the University of Maiduguri underscores the rich diversity
and cultural significance of medicinal plants within the university community. The predominance of the
Fabaceae family- A group known for its numerous species with valuable medicinal properties-illustrates
not only the variety of available resources but also the deep-rooted traditional practices that involve these
plants®™. The survey reveals a wide array of medicinal uses, ranging from treatments for common ailments
to more complex therapeutic applications, demonstrating how integral these plants are to the health and
well-being of the community. Furthermore, the reliance on traditional preparation methods reflects an
ancestral knowledge system that has been passed down through generations, indicating a profound
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connection between the community and its natural environment. Such practices are often rooted in
cultural beliefs and local customs, emphasizing the importance of preserving this knowledge as a vital
aspect of cultural heritage. However, the identification of endangered species within the study highlights
a critical concern for biodiversity and sustainability. The threats posed by habitat loss- due to urbanization,
agricultural expansion and climate change and the practice of overharvesting for medicinal use threaten
not only the survival of these species but also the traditional health practices that rely on them. This
situation necessitates urgent conservation action to protect these plants and their habitats. Conservation
efforts should focus on raising awareness about the importance of these medicinal plants and promoting
sustainable harvesting practices®. Additionally, integrating the knowledge from the community with
scientific research can lead to the formulation of effective conservation strategies. Engaging local
community members in conservation initiatives can foster stewardship over their natural resources,
ensuring both the preservation of biodiversity and the continuation of traditional medicinal practices for
future generations'®. Thus, the survey not only serves as a documentation of existing practices but also
as a call to action to safeguard these invaluable natural resources.

CONCLUSION

This study documents valuable plant resources and calls for sustainable practices to balance the demand
for medicinal plants with biodiversity preservation. It highlights the importance of integrating traditional
knowledge with scientific research to foster innovative healthcare solutions. Further research is necessary
to explore the phytochemical properties and therapeutic potentials of these plants. Collaborations among
ethnobotanists, pharmacologists and local healers can lead to new drug development and improved
bioprospecting efforts. Establishing a centralized database of medicinal plants on campus-detailing their
uses, conservation status and potential threats-would be beneficial for future research and conservation.
By implementing these recommendations, the University of Maiduguri and its communities can promote
sustainable use and conservation of medicinal plants, contributing to biodiversity conservation and
enhancing local health and well-being for a sustainable future.

SIGNIFICANCE STATEMENT

The ethnobotanical survey on medicinal plants at the University of Maiduguri, Nigeria, serves multiple
purposes. It documents and preserves indigenous knowledge on plant-based treatments, crucial to local
healthcare practices and culture. The study provides insights into plants with potential pharmacological
benefits, possibly leading to new drug discoveries for global health challenges. It also underscores the
importance of biodiversity conservation by showcasing the medicinal value of local flora and the need to
protect these resources. This research fosters collaboration among researchers, traditional practitioners
and policymakers, enhancing public health approaches and laying the foundation for future studies on
plant-based medicine in areas with limited healthcare resources.
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