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ABSTRACT 
Ethnopharmacology stands at the intersection of traditional knowledge systems and modern biomedical 
research, providing a scientific framework for exploring the therapeutic potential of natural products. 
This interdisciplinary field investigates the cultural, biological, and pharmacological dimensions of 
medicinal plant use in indigenous societies. Despite significant progress in cataloging ethnobotanical data 
and isolating bioactive compounds, true interdisciplinary integration particularly with anthropological 
insights—remains limited. This paper examines the historical development, scientific mechanisms, 
phytochemistry, and modern applications of plant-based therapeutics. It further explores engineering 
approaches such as synthetic biology, metabolic engineering, and tissue culture to address the 
sustainability, standardization, and scalability of therapeutic compounds. Ethical and regulatory 
frameworks, including the Nagoya Protocol and WHO guidelines, are assessed to highlight the 
challenges and opportunities in protecting indigenous knowledge while fostering innovation. Case 
studies, such as Euphorbia peplus and Cordyceps, illustrate successful pathways from traditional use to 
clinical validation. The paper concludes by emphasizing the need for ethically responsible, culturally 
sensitive, and scientifically rigorous strategies for drug discovery and healthcare integration based on 
traditional pharmacopoeias. 
Keywords: Ethnopharmacology, Medicinal Plants, Phytochemistry, Synthetic Biology, Traditional 

Medicine, Plant-Based Therapeutics, Indigenous Knowledge, Drug Discovery. 

 
INTRODUCTION 

Ethnopharmacology is an interdisciplinary academic field that studies the traditional uses of plants, fungi, 
animals, microbes, and other natural products in healing practices and religious ceremonies [1-4]. It 
seeks to correlate traditional empirical evidence of biological activity with the chemical and biological 
sciences and is used to identify times, places, and cultures that are a rich repository of information on 
biomedical entities [5-7]. Ethnopharmacology is acknowledged both as a source of new active compounds 
and as a major reservoir of information for the selection of species to be tested in pharmacological 
laboratories [8-12]. Research has focused on chemical, biological, and pharmacological sciences; social 
sciences such as anthropology and traditional knowledge systems have been neglected [13-16]. When 
anthropological tools have been used, the primary objective has been to compile a catalogue of medicinal 
plants and their uses, often detached from their cultural contexts, to help predict the presence of active 
compounds [17-19]. Many ethnopharmacologists have documented pharmacopoeias from indigenous 
societies, aiming to identify active principles for the development of new drugs or nutraceutical products. 
These indications demonstrate the sustainability of manufacturing techniques that have been adapted 
over time to preserve the therapeutic capacities of herbal medicines [20-24]. Despite being an inherently 
interdisciplinary field and having a multidisciplinary modus operandi, most ethnopharmacological 
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research is not truly interdisciplinary; anthropology and pharmacology are combined in only about 4% of 
all publications, although the integration of concepts and methodologies from diverse disciplines appears 
to increase over the years [25-28]. 

Historical Perspectives 
Humans have worked towards alleviating physical and psychological afflictions by means of plant-based 
therapeutics ever since their evolutionary beginnings. Contemporary societies still incorporate recipes 
and techniques that originated in earlier anthropological and prehistoric periods [29-32]. To date, plant-
based formulations remain among the most abundant and cost-efficient forms of treatment throughout 
the world [33-36]. The search for plant-based remedies has stimulated the development of an intensified 
scientific endeavour to explore and engineer their efficacies within traditionally originated scopes. 
Ethnopharmacology the multidisciplinary scientific exploration of formulated indigenous drugs 
represents a valuable, yet underutilized discipline that can contribute considerably towards these 
objectives [37-40]. Ethnopharmacological approaches can address the unexplored pharmaceutical 
potential of plant entities, develop standardized testing procedures for new plant-based drugs, and 
facilitate the integration of traditional remedies within official healthcare systems [41-44]. 

Plant-Based Therapeutics 
Plants serve as the foundation of traditional medicine across various cultures, yet under 10% of 
biodiversity has been assessed for biological activity. Key phytochemicals like phenolics, terpenoids, and 
alkaloids have diverse bioactivities such as antioxidants and anti-inflammatories [45-47]. These bioactive 
compounds play a significant role in drug development and natural therapeutics, often exhibiting non-
toxic, synergistic effects. Compounds are divided into primary metabolites crucial for biosynthesis and 
secondary metabolites that fulfill specialized functions. With over 200,000 metabolites produced by plants 
and fungi, understanding their interactions is vital for creating antimicrobial and anti-inflammatory 
agents [48-52]. Traditional Chinese medicine (TCM) is historically significant, supported by clinical 
trials affirming its efficacy. Advances in science enhance our understanding of medicinal plants’ 
pharmacological effects, integrating them into modern healthcare [53-57]. Natural compounds are 
primary resources for treating diseases, prompting research into chemical and biotechnological 
production to address low availability and high demand. Chemical synthesis is complex and costly, while 
wild plant extraction can harm the environment and yield minimal quantities [58-59]. Innovations in 
tissue culture, fermentation, and synthetic biology facilitate efficient biosynthesis of these compounds, 
employing techniques like genetic engineering and metabolic engineering. About 25% of drugs stem from 
plant-derived natural products, yet the sourcing process remains inefficient. Microbial biosynthesis offers 
a promising alternative, though challenges remain in replicating plant metabolic pathways [60-63]. 
Progress is evident with yeast production platforms for compounds like medicinal opioids, highlighting 
the intersection of synthetic biology, genomics, and informatics as a catalyst for advancements in 
medicine production and discovery [64-68]. 

Ethnobotanical Research Methods 
In the absence of archeological remains, historical medicinal practices are inferred through ethnomedical 
systems in traditional societies. Monitoring living traditions provides a route for understanding historical 
therapeutics. Ethnopharmacology investigates the biological activities of natural products or agents 
traditionally used. It studies the molecules and mechanisms to understand their actions [69-73]. Access 
to reliable information on natural products is essential; when it's unavailable, local knowledge becomes 
important, as it is also a focus of ethnopharmacology. Field-based research programs measuring the 
cultural significance of medicinal species are another valuable data source. Informants can be found by 
observing the use of medicinal plants in homes and farms, and quantitative data are gathered by recording 
the names of medicinal plants over several days [74-78]. This work presents techniques to select and 
analyze quantitative data from field studies, primarily through standardized Structured interviews. 
Practitioners can analyze these interviews without needing extensive social sciences training. 
Ethnopharmacological field investigations yield new data, and developing techniques for efficient analysis 
encourages further research [79-80]. Additionally, this fosters collaboration among biologists, chemists, 
pharmacists, and other professionals. Data from accessible sources often become distorted through 
secondary recitation, making reliable information from original sources crucial. The quality of data relies 
on the collection method and source reliability [81-85]. Ethnopharmacology aims to produce dependable 
data from primary sources, highlighted by researchers’ efforts to obtain data on Euphorbia peplus. In such 
cases, quality takes precedence over quantity. Even poorly collected information holds more value than 
second-hand data and can serve as a basis for further research. Advanced efforts can address emerging 
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scientific issues. Several studies have utilized this principle regarding Euphorbia peplus, which treats 
specific skin conditions and is now in clinical trials after pharmacological study [7-13]. 

Phytochemistry 
The phytochemical composition of natural therapeutic products undeniably plays a central and crucial 
role in determining their pharmacological properties and effectiveness. The natural constituents that 
these products contain are often recognized for their non-toxic qualities and their synergistic effects, 
which can enhance the efficacy of one another when combined [15-20]. Organic compounds present in 
these natural products are typically categorized into two main types: primary metabolites, which are 
fundamentally involved in the biosynthesis of essential components necessary for cell development and 
survival, and secondary (or specialized) metabolites, which serve specific functions despite their limited 
distribution throughout nature. It is remarkable to note that plants, fungi, and bacteria collectively 
produce an incredibly vast diversity of metabolites, with estimates suggesting the existence of more than 
200,000 distinct compounds [21-24]. Numerous natural constituents such as phenolics, terpenoids, and 
alkaloids have been attributed with a range of beneficial effects, including antioxidant, antimicrobial, anti-
inflammatory, antiviral, cytotoxic, and neuroprotective activities. This section is dedicated to a focused 
examination of phytochemicals found in medicinal plants, thoroughly exploring their biological 
properties, their synergistic effects, and their potential applications as antimicrobial, anti-inflammatory, 
cytotoxic, antiprotozoal, and antifungal agents. Within this discourse, we will delve into various studies 
on plant extracts, essential oils, and their bioactive components, providing a comprehensive overview of 
their therapeutic potentials and implications for health and medicine [25-26]. 

Mechanisms Of Action 

Medicinal plants have been widely used throughout history to treat several ailments, and the use of 
traditional medicines still constitutes one of the main alternatives worldwide. Despite the fact that the 
exact compounds responsible for a given therapeutic effect remain mostly unknown and the available data 
is broadly distributed, recent efforts linking plants with metabolites, interacting proteins, and disease 
indications offer a promising path towards elucidating these mechanisms [27-30]. Many databases aim at 
connecting plants to the underlying biochemical mechanisms, but most of them suffer from significant 
gaps that prevent the full understanding of the medicinal action. The isolation of chemical structures in 
the different medicinal parts of a plant is costly and often inefficient, although more than 50,000 plant 
metabolites have already been identified. In vitro affinity data between plant metabolites and all human 
proteins are very limited, and large efforts are still necessary to close the gap separating therapeutic use 
and mechanism of action [32-35]. High-throughput screening of compounds versus relevant targets is 
extremely helpful and remains the most reliable option when a rich experimental screening is feasible and 
affordable. When this is not the case, computational approaches can offer rapid and accurate low-cost 
estimations of compound–target binding affinities that may be used to prioritize further experiments. 
Finally, the connection of interacting proteins with the desired disease indication is comparatively simple 
due to the extensive collections of databases based on the association of human genes with diseases. The 
underlying objective is to aggregate and analyze all available information to generate new mechanistic 
hypotheses that explain the therapeutic effect of the plant [36-40]. 

Case Studies 
A comprehensive case study that highlights the myriad beneficial effects of natural products examines 
specific instances where these remarkable substances provide significant therapeutic advantages in 
various areas of AAS use [41-43]. This thorough example underscores the considerable potential of 
ethnopharmacologically derived natural products as not only promising candidates but also as invaluable 
components in the development of innovative therapeutic agents. Their thoughtful integration into 
pharmaceutical formulations positions them as exemplary clinical supplements that can cater to a wide 
range of health applications and needs. The entire intricate development process—from the careful 
identification of potent herbal mixtures and the associated active compounds to the detailed elucidation of 
their underlying mechanisms and the establishment of robust quality control protocols—underpins the 
critical transition towards clinical and pharmaceutical deployment of these resources as either synthetic 
drugs or natural supplements in therapeutic contexts. The present study deeply explores the integration 
of such natural products, including but not limited to Cordyceps, Rhodiola, and caffeic acid, within a 
comprehensive theoretical investigation tailored to suit phytopharmacological applications that may 
unleash their full potential [44-45]. 
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Regulatory Considerations 
Many herbal ingredients from indigenous cultures and traditional medicine have entered first-world 
markets as foods, supplements, cosmetics, or medicines. Historically, explorers, settlers, and traders 
dispersed traditional remedies, contributing to their integration into markets like Europe and the USA. 
Recently, stricter regulations have slowed this trend, increasing investment barriers for new botanical 
ingredients [46-48]. The Nagoya protocol and Access-Benefit-Sharing agreements aim to protect 
traditional knowledge, but proprietary manufacturing knowledge remains difficult to safeguard, 
discouraging product development. Regulatory barriers and loopholes create a heterogeneous landscape, 
with some markets more open and others highly restrictive, making market entry costly and challenging. 
In South Africa, environmental management is governed by the National Environmental Management: 
Biodiversity Act, which aligns with the Nagoya Protocol. Product composition and formulation—whether 
a pure molecule (API), a botanical drug, or an herb, nutraceutical, or dietary supplement—determine 
regulatory requirements for market approval. Regulatory approval from agencies like the US FDA or 
recognition by WHO adds value. In vitro cultures can serve as raw materials for various formulations, 
including nutraceuticals and herbal medicines. Dietary supplements are regulated as food by the US FDA, 
and some products may be studied and approved as botanical drugs with multiple or characterized APIs. 
The US FDA's regulations often serve as a reference for drug approvals in other countries. Botanical 
drugs have an intended use that affects body structure or function, such as diagnosis or treatment, and 
exclude chemically modified substances like artesunate [49-52]. In the US, botanicals and natural 
products are categorized based on their intended use, such as foods, cosmetics, drugs, biologics, or 
medical devices. When a product is used for disease diagnosis, treatment, or prevention in humans and 
animals, it is classified as a drug. Pure drugs are derived from single small molecules focused on small, as 
opposed to large, molecules [15-16]. 

Ethical Implications 
Ethnopharmacological research undoubtedly presents a vast array of ethical challenges that can prove to 
be quite complex and multifaceted in nature. These challenges extend well beyond the mere acquisition of 
necessary research permits and the addressing of various intellectual property concerns that can arise. It 
is crucial to fully recognize that the original holders of ethnopharmacological knowledge possess a 
fundamental right to receive proper healthcare services and the utmost respect for their invaluable 
contributions to both science and society [17-19]. In this context, fostering effective, meaningful, and 
collaborative partnerships between ethnopharmacologists and local healthcare providers becomes 
essential. Such cooperation plays a vital role in the successful and effective implementation of the valuable 
research findings derived from their extensive and rich knowledge. These partnerships not only facilitate 
improved health outcomes for local communities but also ensure that the benefits of the research are 
equitably shared and distributed with those who have significantly contributed to this important body of 
knowledge and wisdom. Ethical considerations must be carefully taken into account throughout every 
stage of the research process to ensure transparency, fairness, and inclusivity in all interactions among all 
parties involved. By addressing these ethical challenges head-on, researchers can create a more just and 
equitable framework for ethnopharmacological research that honors the contributions of indigenous 
knowledge holders and promotes a sustainable, collaborative approach to healthcare [17-18]. 

Future Directions In Ethnopharmacology 

The primary aim of ethnopharmacology is developing new drugs from traditional medicines. Although 
methodologies like bioprospecting and reverse pharmacology are significant, no new drug from 
ethnobotanical sources has been added to the Northern pharmacopoeia in fifty years. The focus of natural-
product drug discovery has shifted towards biodiversity-rich areas rather than merely traditional 
medicine efficacy. Most global traditional medicines consist of raw herbs and extracts rather than isolated 
compounds, yet ethnopharmacology continues to attract interest despite this limitation. 
Ethnopharmacologists have advanced the understanding of traditional pharmacological practices, 
encompassing cultural perceptions and the various applications of remedies [20-25]. Research 
underscores the barriers to using traditional remedies effectively and embracing herbal medicines 
alongside conventional treatments. Comparisons regarding the toxicity of culturally important remedies 
often utilize rodent LD50 assays, linking cultural preferences to biomedical significance. Recently, the 
dependence on ethnopharmacological data for new therapies comprises only a small part of the broader 
field. Indigenous pharmacopoeias once contributed to lead compounds, but indigenous communities often 
experience poorer health outcomes than their neighbors. Ethical concerns related to using ethnobotanical 
knowledge have led organizations like the WHO to advocate for protecting indigenous medical 
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knowledge, although intellectual property rights remain unclear. Researchers call for fair compensation 
and ethical standards to safeguard indigenous insights [21-24]. The Convention on Biological Diversity 
(CBD) seeks to address these issues, but enforcement mechanisms are still developing. As 
ethnopharmacology evolves from focusing solely on compound discovery to examining broader cultural 
contexts, it must confront new ethical issues regarding the rights of indigenous peoples sharing 
traditional knowledge. In developing areas, particularly in Latin America, integrating indigenous and 
allopathic medicine into health systems improves efficacy for both, emphasizing the need to enhance the 
health of indigenous populations and translate research into effective treatments aligned with traditional 
practices [19-20]. 

Collaborative Approaches 
Ecopharmacognosy recognizes and emphasizes the critical importance of collaborative approaches that 
merge various disciplines. This multidisciplinary approach is rooted in the dynamic interplay of 
established fields, such as ecological chemistry, biological and resource plant geography, analytical 
chemistry, botany, and pharmacognosy [1-5]. The collaboration between ecopharmacognosy and other 
scientific domains significantly enhances our ability to establish rational bio-prospecting strategies aimed 
at identifying new bioactive compounds that hold pharmacological interest. For instance, the synergistic 
co-effect observed when combining the efforts and insights from different disciplines has been effectively 
demonstrated across several botanical families, including Apiaceae, Asparagaceae, Primulaceae, 
Solanaceae, and Asteraceae. In light of the notable prevalence of plants that contain pyrrolidine alkaloids, 
delving deeper into this area of study may yield promising results that could facilitate the systematic 
discovery of new drugs. These drugs could play a vital role in combating cholera, especially considering 
that alpha-terpinyl acetate has shown efficacy in acting on the GABA receptor, indicating potential 
therapeutic avenues worth exploring further [21- 22]. 

Global Perspectives 
The remarkable number of diverse plant species found on Earth provides an exceptional opportunity to 
discover an array of new drugs. Ambitious and innovative drug discovery programs have managed to 
convert only a mere 6% of the vast plant species found in Latin America into potential phytomedicines 
[18-22]. Despite the limited number of species that have been actively harvested, the rich and extensive 
ethnopharmacological knowledge that exists within Latin America, alongside the sheer number of plant 
species that have been analyzed, as well as the substantial quantity of ethnobotanical, phytochemical, and 
biological data that has been generated, strongly justifies the continuing and vital research into plants. 
Complementary and alternative botanical strategies that can be employed in this research include the 
utilization of local and regional inventories; the focus on attractive and significant families and genera; the 
implementation of phylogenetic approaches; the examination of particular types of secondary metabolites 
that are commonly associated with certain families or genera; and the application of chemical ecology, 
chemosystematics, and ecological principles. Moreover, hybridization techniques and the formation of 
hybrids can also play a crucial role, combined with the collection of unexploited species from distinct and 
particular environments. The paper further highlights the promising prospects of telemigration within 
the drug discovery industry, emphasizing the potential benefits and advancements that could be achieved 
through this innovative approach [23-24]. 

Challenges In Ethnopharmacology 

Ethnopharmacology stands as an interdisciplinary field that bridges the vast domains of medical, natural, 
and social sciences. Thus far, the discipline has largely emphasised the chemical, biological, and 
pharmacological facets, with comparatively limited incorporation of social-scientific perspectives and 
traditional-knowledge systems that are vital to understanding the full scope of medicinal practices. When 
employed, anthropological methodologies tend to concentrate predominantly on cataloguing the varied 
and intricate utilisation of medicinal plants, frequently neglecting to consider the rich cultural contexts 
and histories that surround these practices. This oversight is significant and may lead to a skewed 
understanding of how these plants are woven into the fabric of different societies. The predominant focus 
of ethnopharmacological investigations continues to remain firmly anchored in the documentation of 
indigenous pharmacopoeias. This focus is intended to identify potentially pharmacologically active 
compounds that could be developed into drugs or nutraceuticals in the context of modern medicine. A 
comprehensive review of published scholarship highlights this disciplinary bias: from 1984 to the end of 
the 2000s, approximately eighty-six per cent of ethnobotanical studies found in eight leading 
pharmacological and phytochemical journals were primarily concerned with pharmacology and 
pharmacognosy, while a mere three per cent could be said to adopt a genuinely interdisciplinary approach 
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that encompasses a wider range of social and cultural dimensions. Over a decade later, review articles that 
incorporate interdisciplinary citations accessible via platforms such as Google Scholar confirm the 
persistence of this pattern, revealing that roughly seventy-five percent of cited articles still employ 
combinations of anthropology, pharmacology, and pharmacognosy, thereby underscoring the ongoing 
challenge of integrating diverse perspectives within the field of ethnopharmacology. It is becoming 
increasingly clear that a more holistic approach, blending these varied yet interconnected disciplines, is 
not just beneficial but necessary for the advancement of ethnopharmacological research and practice [25, 
26]. 

Public Health Implications 

Natural products have historically served as vital medicinal agents, still available as dietary supplements 
for potential health benefits. However, the risk of undesired interactions when taken simultaneously calls 
for careful consideration. To understand the mechanisms at play, specific herbal mixtures and their 
individual compounds must be identified, necessitating quality-control measures for standardization. 
Challenges such as quality variability, active compound isolation, and suitable plant material acquisition 
hinder natural product development [40-47]. Furthermore, the stability and application of essential oils 
complicate progress. Demonstrating efficacy and safety of these products requires rigorous investigations, 
including in vitro and in vivo studies, though toxicological evaluations often demand large quantities of 
material that are not easily accessible or might require complex synthetic methods. In vivo research raises 
ethical concerns that require careful review. Plant-based therapeutics have significant implications for 
public health by combating biofilm-related infections and antimicrobial resistance. Their complex 
compound mixtures attack bacteria through multiple mechanisms, reducing the likelihood of resistance 
evolution. The synergy among different compounds can enhance treatment effectiveness while 
minimizing host toxicity [49-53]. Understanding interactions among natural product compounds is 
essential for grasping their effects and mechanisms. Developing systematic approaches that encompass 
reagent screening, bacterial physiology, modeling, pathogen-host interactions, and microbiome influences 
is crucial. Progress in understanding plant therapeutics is vital for tackling current infectious disease 
treatment challenges. An integrated approach analyzing public health data, treating conditions conducive 
to infections, and utilizing advanced models can significantly advance related fields. Establishing such a 
framework will inform public health strategies through disease measurement and prediction, integrating 
ethnopharmacological approaches for effective outbreak control and reduced antimicrobial resistance 
emergence. The multidisciplinary nature of ethnopharmacological research requires an integration of 
expertise from diverse disciplines, including chemistry, ecology, genomics/genetics, medicine, 
microbiology, pharmacology, and toxicology. Fields like genomics, computational and chemical biology, 
and informatics present notable opportunities to expedite the discovery and development of new 
medicines [27-28]. 

CONCLUSION 
Ethnopharmacology represents a valuable yet underutilized scientific frontier in the development of 
innovative plant-based therapeutics. By harnessing traditional knowledge systems and integrating them 
with advanced technologies such as genomics, synthetic biology, and phytochemical analysis, researchers 
can identify novel bioactive compounds and engineer their scalable production. However, the full 
potential of ethnopharmacology can only be realized through genuine interdisciplinary collaboration that 
bridges anthropology, pharmacology, biotechnology, and ethics. Respecting and protecting indigenous 
intellectual property, addressing regulatory complexities, and involving local communities in the research 
process are essential for sustainable and equitable outcomes. As the global healthcare landscape evolves, 
ethnopharmacology offers a promising pathway to not only discover new drugs but also to strengthen 
culturally resonant, accessible, and holistic medical practices. The future lies in a balanced, respectful 
fusion of ancient wisdom and cutting-edge science. 

REFERENCES 
1. Jauhari S, Jauhari R, Rupanagunta GP, Nandave M, Upadhyay J, Joshi R. Insights on the 

Integration of Ethnopharmacology and Omics in Medicinal Plant Research. In 
Ethnopharmacology and OMICS Advances in Medicinal Plants Volume 2: Revealing the Secrets 
of Medicinal Plants 2024 Oct 17 (pp. 501-514). Singapore: Springer Nature Singapore. [HTML] 

2. Prajapati KK, Pandey G, Pandey V, Pandey R, Pandey VN. Ethnopharmacology, 
phytochemistry, pharmacological insights, and toxicity assessment of Dioscorea bulbifera L.: a 
comprehensive review. Vegetos. 2025 Jan 14:1-6. researchgate.net 

https://link.springer.com/chapter/10.1007/978-981-97-4292-9_22
https://www.researchgate.net/profile/Vashist-Pandey/publication/388008162_Ethnopharmacology_phytochemistry_pharmacological_insights_and_toxicity_assessment_of_Dioscorea_bulbifera_L_a_comprehensive_review/links/678e394d95e02f182ea2f8c6/Ethnopharmacology-phytochemistry-pharmacological-insights-and-toxicity-assessment-of-Dioscorea-bulbifera-L-a-comprehensive-review.pdf


 

This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited 

 
 

Page | 57 

3. IJINU- TP, MOHANDAS N, SALONI A, PUSHPANGADAN P. Scientific Validation of 
Traditional Knowledge: Development of Herbal Drugs and Exploration of Leads for Modern 
Drug Discovery. Traditional Medicines in Drug Discovery and Development. 2024 Jul 18:10. 
[HTML] 

4. Niharika, Satsangi M, Umar S, Ali A, Parveen B, Ahmad S. Unveiling Plant-Based Healing 
Wisdom Through Ethnobotany and Medicinal Ethnopharmacology. In Ethnopharmacology and 
OMICS Advances in Medicinal Plants Volume 1: Uncovering Diversity and 
Ethnopharmacological Aspects 2024 Oct 10 (pp. 149-171). Singapore: Springer Nature 
Singapore. [HTML] 

5. Rajčević N, Bukvički D, Dodoš T, D. Marin P. Interactions between Natural Products—A 
Review. 2022. ncbi.nlm.nih.gov 

6. Guo M, Lv H, Chen H, Dong S et al. Strategies on biosynthesis and production of bioactive 
compounds in medicinal plants. 2023. ncbi.nlm.nih.gov 

7. Rai M, Bhattarai S, Feitosa CM. Ethnopharmacology of wild plants. 2021. researchgate.net 
8. Biganeh H, Kabiri M, Zeynalpourfattahi Y, Brancalhão RM, Karimi M, Ardekani MR, Rahimi R. 

Bombyx mori cocoon as a promising pharmacological agent: A review of ethnopharmacology, 
chemistry, and biological activities. Heliyon. 2022 Sep 1;8(9). cell.com 

9. Silva DPD, Cardoso MS, Macedo AJ. Endophytic fungi as a source of antibacterial compounds—
a focus on gram-negative bacteria. Antibiotics. 2022. mdpi.com 

10. Jha Y, Mohamed HI. Plant secondary metabolites as a tool to investigate biotic stress tolerance 
in plants: a review. Gesunde Pflanzen. 2022. [HTML] 

11. Yedjou CG, Grigsby J, Mbemi A, Nelson D, Mildort B, Latinwo L, Tchounwou PB. The 
management of diabetes mellitus using medicinal plants and vitamins. International journal of 
molecular sciences. 2023 May 22;24(10):9085. mdpi.com 

12. Jamil M, Aleem MT, Shaukat A, Khan A, Mohsin M, Rehman TU, Abbas RZ, Saleemi MK, 
Khatoon A, Babar W, Yan R. Medicinal plants as an alternative to control poultry parasitic 
diseases. Life. 2022 Mar 18;12(3):449. mdpi.com 

13. Ogbuagu OO, Mbata AO, Balogun OD, Oladapo O, Ojo OO, Muonde M. Novel phytochemicals 
in traditional medicine: Isolation and pharmacological profiling of bioactive compounds. 
International Journal of Medical and All Body Health Research. 2022 Jan;3(1):63-71. 
allmedicaljournal.com 

14. Chopra B, Dhingra AK. Natural products: A lead for drug discovery and development. 
Phytotherapy Research. 2021. [HTML] 

15. Das S. The continuing search for green gold. Epidemic encounters, communities, and practices in 
the colonial world. 2023 Jan 24:167. [HTML] 

16. Kayser O. Modern Drug Research. In From the Maluku to Molecules: How Natural Substances 
Write History 2024 Nov 29 (pp. 355-436). Berlin, Heidelberg: Springer Berlin Heidelberg. 
[HTML] 

17. Giri KR, Palandurkar K, Trigunayat A, Giri R. Reverse Pharmacology: Transdisciplinary 
Approach of Drug Discovery from Ethnomedicine. In Traditional Resources and Tools for 
Modern Drug Discovery: Ethnomedicine and Pharmacology 2024 Sep 28 (pp. 267-293). 
Singapore: Springer Nature Singapore. [HTML] 

18. Heinrich M, Jalil B, Abdel-Tawab M, Echeverria J, Kulić Ž, McGaw LJ, Pezzuto JM, Potterat O, 
Wang JB. Best practice in the chemical characterisation of extracts used in pharmacological and 
toxicological research—the ConPhyMP—guidelines. Frontiers in Pharmacology. 2022 Sep 
13;13:953205. frontiersin.org 

19. Reyes-García V. The relevance of traditional knowledge systems for ethnopharmacological 
research: theoretical and methodological contributions. 2010. ncbi.nlm.nih.gov 

20. A. Cordell G. Ecopharmacognosy: Exploring the Chemical and Biological Potential of Nature for 
Human Health. 2014. [PDF] 

21. Banerjee R, Yadav S, Mishra S, Jaiswal K. Bioprospecting and Biodiscovery for Sustainable 
Development. In Biotechnological Innovations for Sustainable Biodiversity and Development 
2025 (pp. 189-201). CRC Press. [HTML] 

22. MITCHELL S, LINDSAY K, RICHARDS A. Bioprospecting and Biopiracy in the Caribbean: 
Challenges and Opportunities for the Region. Journal of Arts, Science & Technology. 2023 Sep 
2;15(2). researchgate.net 

https://books.google.com/books?hl=en&lr=&id=3egYEQAAQBAJ&oi=fnd&pg=PA10&dq=Ethnopharmacology+represents+a+valuable,+yet+underutilized+discipline+in+drug+formulation.&ots=_msoTmREYt&sig=HvJn3zBuwpotFAGckC9r6NpqPpw
https://link.springer.com/chapter/10.1007/978-981-97-2367-6_8
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9786035/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10874775/
https://www.researchgate.net/profile/Nelsy-Loango-2/publication/349174627_Ethnopharmacology_of_Wild_Plants_Used_in_Diabetes/links/61fc31cc11a1090a79cff3f5/Ethnopharmacology-of-Wild-Plants-Used-in-Diabetes.pdf
https://www.cell.com/heliyon/pdf/S2405-8440(22)01784-4.pdf
https://www.mdpi.com/2079-6382/11/11/1509/pdf
https://link.springer.com/article/10.1007/s10343-022-00669-4
https://www.mdpi.com/1422-0067/24/10/9085
https://www.mdpi.com/2075-1729/12/3/449
https://www.allmedicaljournal.com/uploads/archives_upload/20250212111328_MHR-2025-1-012.1.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1002/ptr.7099
https://books.google.com/books?hl=en&lr=&id=Qv2nEAAAQBAJ&oi=fnd&pg=PA167&dq=Many+herbal+ingredients+from+indigenous+cultures+have+entered+first-world+markets+as+medicines.&ots=Wkcp1YS8uk&sig=Cpp_K2AixFwIPNFfPspi02TT7uI
https://link.springer.com/chapter/10.1007/978-3-662-69923-2_9
https://link.springer.com/chapter/10.1007/978-981-97-4600-2_10
https://www.frontiersin.org/journals/pharmacology/articles/10.3389/fphar.2022.953205/pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993655/
https://core.ac.uk/download/234134852.pdf
https://www.taylorfrancis.com/chapters/edit/10.1201/9781032697550-15/bioprospecting-biodiscovery-sustainable-development-sonia-ritesh-banerjee-swati-yadav-suman-mishra-kamal-jaiswal
https://www.researchgate.net/profile/Tiffany-Wallace-9/publication/380969217_JAST_Volume_15-_Issue_2_Special_Issue/links/665751b9bc86444c720b611b/JAST-Volume-15-Issue-2-Special-Issue.pdf#page=25


 

This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited 

 
 

Page | 58 

23. Lepsch-Cunha N, Muraro V, Nascimento HE, Mazoni A, Nunez CV, Bonacelli MB. Technical-
scientific production and knowledge networks about medicinal plants and herbal medicines in the 
Amazon. Frontiers in research metrics and analytics. 2024 Jun 12;9:1396472. frontiersin.org 

24. Muñoz-Acevedo A, González MC, Polo-Barrios A, Cervantes-Díaz M, de Alburquerque RD, 
Flores N, Giménez-Turba A, Cazar ME, Armijos C, Malagón-Avilés O, Ramón-Farias F. Ethno-
pharmacological relevance/features of some Latin American wild medicinal plants. In 
Ethnopharmacology of Wild Plants 2021 Feb 14 (pp. 16-64). CRC Press. researchgate.net 

25. Ojha A, Bala C, Pandey S. A green pharmacy: quantifying medicinal plant use in the Sohagi 
Barwa Wildlife Sanctuary. Ethnobotany Research and Applications. 2025 May 12;30:1-26. 
ethnobotanyjournal.org 

26. Santos MC, Mendez AS, Henriques AT. Cuphea Genus: a systematic review on the traditional 
uses, phytochemistry, pharmacology, and toxicology. Current Traditional Medicine. 2024 Dec 
1;10(6):183-205. [HTML] 

27. Abdallah EM, Alhatlani BY, de Paula Menezes R, Martins CH. Back to nature: Medicinal plants 
as promising sources for antibacterial drugs in the post-antibiotic era. Plants. 2023 Aug 
28;12(17):3077. mdpi.com 

28. Sankar P, Vijayakaran K, Ramya K. Phytomolecules as an alternative medicine to combat 
antimicrobial resistance. InHandbook on Antimicrobial Resistance: Current Status, Trends in 
Detection and Mitigation Measures 2023 Jul 19 (pp. 947-964). Singapore: Springer Nature 
Singapore. researchgate.net 

29. Obeagu EI, Alum EU, Obeagu GU, Ugwu OP. Prostate Cancer: Review on Risk Factors. 

Eurasian Experiment Journal of Public Health(EEJPH). 2023;4(1):4-7. 

30. Ugwu OP, Amasiorah VI. The effects of crude ethanol root extract and fractions of 

sphenocentrum jollyanum on the lipid profile of streptozotocininduced diabetic wistar albino 

rats. IDOSR Journal of Biology, Chemistry And Pharmacy. 2020;5(1):36-46. 

31. Igwenyi IO, Nchi PO, Okechukwu UP, Igwenyi IP, Obasi DC, Edwin N, Uraku AJ, Ze AC. 

Nutritional potential of Azadirachta indica seeds. Indo American Journal of Pharmaceutical 

Sciences. 2017 Feb 1;4(2):477-82. 

32. Offor CE, Okaka AN, Ogbugo SO, Egwu CO, Ugwu PC. Effects of ethanol leaf extract of 

Pterocarpus santalinoides on haemoglobin, packed cell volume and platelets. IOSR-JNHS 2015; 

4: 108. 2015;112:93. 

33. Obeagu EI, Alum EU, Ugwu OPC. Hepcidin: The gatekeeper of iron in malaria resistance. 

Newport Int J Res Med Sci. 2023;4(2):1–8. doi:10.59298/NIJRMS/2023/10.1.1400. 

34. Offor CE, Agidi JU, Egwu CO, Ezeani N, Okechukwu PCU. Vitamin and mineral contents of 

Gongronema latifolium leaves. World J Med Sci. 2015;12(2):189–91. 

35. Ogbanshi ME, Agbafor KN, Ominyi CM, Okechukwu PCU, Nwali BU, Ali FU. Changes in 

reproductive functions of adult male rats administered water and salt samples from Okposi and 

Uburu Nigerian salt lakes. Am Eurasian J Toxicol Sci. 2015;7(2):55–62. 

36. Okechukwu PCU, Offor CE, Ibiam UA, Ezugwu AL, Uraku AJ, Igwe CN, Okon MB. The effect 

of ethanol extract of Jatropha curcas on renal markers of chloroform intoxicated albino Wistar 

rats. Eur J Biol Sci. 2015;7(1):21–5. doi:10.5829/idosi.ejbs.2015.7.01.1106. 

37. Offor CE, Aja PC, Ugwu O, Agbafo KN. The effects of ethanol leaf-extract of Gmelina arborea 

on total protein and albumin concentrations in albino rats. Glob. J. Environ. Res. 2015;9(1):1-4. 

38. Alum E, Ugwu PC, Egba S, Uti D, Alum B. Extension, KP: Climate Variability and Malaria 

Transmission: Unraveling the Complex Relationship. INOSR Scientific Research. 11, 16–22 

(2024) [Internet]. 2013 

39. Onyeze RC, Udeh SM, Okwor JC, Ugwu OP. Isolation and characterization of bacteria that are 

associated with the production and spoilage of ogi (akamu). International Journal of Pharma 

Medcine and Biological Sciences. 2013;2(3):79-85. 

40. Alum EU, Obeagu EI, Ugwu OP-C. Enhancing quality water, good sanitation, and proper 

hygiene is the panacea to diarrhea control and the attainment of some related sustainable 

https://www.frontiersin.org/articles/10.3389/frma.2024.1396472/pdf
https://www.researchgate.net/profile/Livia-Vilela/publication/349174989_Cenostigma_pyramidale_Ethnomedicinal_Properties_and_Perspectives_on_A_Legume_Tree_Highly_Adapted_to_Semiarid_%27Caatinga%27_Region/links/608300042fb9097c0c05da19/Cenostigma-pyramidale-Ethnomedicinal-Properties-and-Perspectives-on-A-Legume-Tree-Highly-Adapted-to-Semiarid-Caatinga-Region.pdf#page=25
https://ethnobotanyjournal.org/index.php/era/article/download/6577/2114
https://www.benthamdirect.com/content/journals/ctm/10.2174/2215083810666230822100119
https://www.mdpi.com/2223-7747/12/17/3077
https://www.researchgate.net/profile/Vijayakaran-Karunakaran/publication/385132976_Phytomolecules_as_an_Alternative_Medicine_to_Combat_Antimicrobial_Resistance/links/6717ccc724a01038d0fffca5/Phytomolecules-as-an-Alternative-Medicine-to-Combat-Antimicrobial-Resistance.pdf


 

This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited 

 
 

Page | 59 

development goals: A review. Medicine (Baltimore). 2024 Sep 20;103(38):e39578. 

doi:10.1097/MD.0000000000039578. 

41. Alum EU, Uti DE, Obeagu EI, Ugwu OPC, Alum BN. Cancer's psychosocial aspects: impact on 

patient outcomes. Elite J Med. 2024;2(6):32–42. 

42. Alum EU, Ugwu OP. Nutritional Strategies for Rheumatoid Arthritis: Exploring Pathways to 

Better Management. INOSR Scientific Research. 2023;10(1):18-26. 

43. Alum EU, Mathias CD, Ugwu OP, Aja PM, Obeagu EI, Uti DE, Okon MB. Phytochemical 

composition of Datura stramonium ethanol leaf and seed extracts: A comparative study. IAA 

Journal of Biological Sciences. 2023;10(1):118-25. 

44. Ugwu Okechukwu PC, Amasiorah VI. Review on Health Implications. Benefits and Biochemistry 

of Alcohol Intoxication, INOSR Experimental Sciences. 2020;6(1):62-74. 

45. PC UO, Amasiorah VI. Review on Health Implications, Benefits and Biochemistry of Alcohol 

Intoxication. INOSR Experimental Sciences. 2020;6(1):62-74. 

46. Okechukwu P, Ossai D, Tukur G, Eze O, Ekwueme OC. Bacteriuria and urinary schistosomiasis 

in primary school children in rural communities in Enugu State, Nigeria. Pan African Medical 

Journal. 2014;18:15. 

47. Odo Christian E, Nwodo Okwesili FC, Joshua Parker E, Ugwu Okechukwu PC, Okonkwo CC. 

Acute Toxicity Investigation And Anti-Diarrhoeal Effect Of The Chloroform-Methanol Extract 

Of Seed Of Persea Americana. Journal of Pharmacy Research. 2013;6(2):331-5. 

48. Alum EU, Uti DE, Ugwu OPC, Obeagu EI, Alum BN. Unveiling the microbial orchestra: 

exploring the role of microbiota in cancer development and treatment. Discov Onc. 2025;16:646. 

doi:10.1007/s12672-025-02352-2. 

49. Alum EU, Ugwu OPC, Egba SI, Uti DE, Alum BN. Climate variability and malaria transmission: 

unraveling the complex relationship. INOSR Sci Res. 2024;11(2):16–22. 

doi:10.59298/INOSRSR/2024/1.1.21622. 

50. Ugwu CN, Okon MB, Ugwu OP. The Effects of Freezing on the Nutritional Composition of 

Fish. INOSR Experimental Sciences. 2024;13(1):61-5. 

51. Alum EU, Ugwu OP, Obeagu EI, Orji OU, Edwin N, Okon MB. Religious Leaders as Advocates 

for Promoting Exclusive Breastfeeding in East Africa. International Journal of Innovative and 

Applied Research. 2023;11(12):10-5. 

52. Obeagu EI, Obeagu GU, Alum EU, Ugwu OP. Comprehensive Review of Antiretroviral 

Therapy Effects on Red Blood Cells in HIV Patients. INOSR Experimental Sciences. 

2023;12(3):63-72. 

53. Onyeze RC, Onah GT, Onwukwe CL, Ugwu OPC. Comparative effects of neem and lemongrass 

leaf extracts on Salmonella spp. World J Pharm Res. 2013;2(4):1177–1185. 

54. Obeagu EI, Obeagu GU, Alum EU, Ugwu OP. Understanding the Impact of HIV-Associated 

Bone Marrow Alterations on Erythropoiesis. INOSR Scientific Research. 2023;10(1):1-1. 

55. Ugwu Okechukwu PC, Amasiorah VI. The In vitro Antioxidant Potentials of the Crude Ethanol 

Root Extract and Fractions of Sphenocentrum jollyanum. INOSR Applied Sciences 6 (1). 

2020:125-33. 

56. Ugwu Okechukwu PC, Onyeneke EC, Igwenyi IO, Aja PM, Ugwuoke KC, Okon Michael B, 

Onyeke SC. The Effects of Crude Ethanol Root Extract and Fractions of Sphenocentrum 

jollyanum on Liver and Kidney Function Parameters of StreptozotocinInduced Diabetic Wistar 

Aja PM, Udeh SM, Opajobi AO, Uzuegbu UE, Alum EU, Edwin N, Okechukwu UP. HEPATO-

PROTECTIVE EFFECT OF AQUEOUS LEAF-EXTRACT OF TALINUM 

TRIANGULARE IN MONOSODIUM GLUTAMATE (MSG) INDUCED HEPATIC 

DAMAGE IN ALBINO RATS. Indo American Journal of Pharmaceutical Sciences. 2017 Feb 

1;4(2):464-70.Albino Rats. IAA Journal of Scientific Research. 2018;4(1):75-90. 



 

This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited 

 
 

Page | 60 

57. Offor C, Chukwu B, Igwenyi I, Ugwu OP, Aja P. Effect of Ethanol Leaf-Extract of Annona 

muricata on Serum Total Protein and Albumin Concentrations in Albino Rats. Academic Journal 

of Oral and Dental Medicine. 2015;2(1):5-7. 

58. Chukwuezi Fabian O, Ugwu Okechukwu PC. Distribution of Mycobacterium bacilli in Onitsha 

Metropolis and its Relationship with HIV Infection. Pharmanest An International Journal of 

Advances in Pharmaceutical Sciences. 2013;4(5):902-6. 

59. Uti DE, Alum EU, Atangwho IJ, Obeagu EI, Ugwu OPC. Lipid-based nano-carriers for the 

delivery of anti-obesity natural compounds: advances in targeted delivery and precision 

therapeutics. J Nanobiotechnol. 2025;23:336. doi:10.1186/s12951-025-03412-z. 

60. Alum EU, Ugwu OPC. Artificial intelligence in personalized medicine: transforming diagnosis 

and treatment. Discov Appl Sci. 2025;7:193. doi:10.1007/s42452-025-06625-x. 

61. Onyeze RC, Udeh SMC, Ani LC, Ugwu OPC. Microbiology of honey collected from three 

different locations in Enugu State, Nigeria. World J Pharm Res. 2013;2(4):1086–1095. 

62. Enechi OC, Ibechem Augustine C, Ugwu Okechukwu PC. Distribution of Iodine and some 

goitrogens in two selected water bodies (Kalawa and Adaoka Rivers) in Enugu State, Nigeria. 

Exp. Int. J. Sci. Technol. 2013;12(1):748-61. 

63. Alum EU, Obeagu EI, Ugwu OPC, Alum BN, Arinze ED, Ukaidi CUA. Exploring the 

differential impacts of intermittent fasting on men and women. Elite J Health Sci. 2024;2(5):37–

44. 

64. Edwin N, Obasi DC, Offor CE, Obasi JN, Ugwu OPC, Aja PM, Ogbanshi ME, Uraku AJ, Alum 

EU, Ali FU. Impact of soil physicochemical properties on mineral composition of cassava 

samples from Ikwo LGA of Ebonyi State, Nigeria. J Chem Soc Niger. 2022;47(6). 

doi:10.46602/jcsn.v47i6.821. 

65. Ikezu UJM, Ajiwe VIE, Iloh EO, Okechukwu PCU. Phytochemical and atomic absorption 

spectroscopic analysis of root, stem and leaf extracts of Acanthus montanus. Middle East J Sci 

Res. 2014;21(6):875–878. 

66. Udeozo IP, Akpaba ES, Ugwu OPC, Okoye NH, Umedum NL. Qualitative alkaloidal analyses of 

some selected Nigerian medicinal plants used in herbal treatment of diseases. Int J Life Sci 

Biotechnol Pharm Res. 2013;2(3):300–305. 

67. Onyeze RC, Udeh SMC, Ilo PC, Ugwu OPC. Antibacterial evaluation of Moringa oleifera leaf 

extract on selected bacterial pathogens (Escherichia coli, Staphylococcus aureus and 

Pseudomonas aeruginosa). World J Pharm Res. 2013;2(4):1065–1077. 

68. Alum EU, Obasi DC, Abba JN, Aniokete UC, Okoroh PN, Ugwu OPC, Uti DE. Endogenous 

plant signals and human health: molecular mechanisms, ecological functions, and therapeutic 

prospects. Biochem Biophys Rep. 2025;43:102114. doi:10.1016/j.bbrep.2025.102114. 

69. Mezieobi KC, Alum EU, Ugwu OPC, Uti DE, Alum BN, Egba SI, Ewah CM. Economic burden 

of malaria on developing countries: a mini review. Parasite Epidemiol Control. 2025;30:e00435. 

doi:10.1016/j.parepi.2025.e00435. 

70. Alum EU, Nwuruku OA, Ugwu OPC, Uti DE, Alum BN, Edwin N. Harnessing nature: plant-

derived nanocarriers for targeted drug delivery in cancer therapy. Phytomed Plus. 

2025;5(3):100828. doi:10.1016/j.phyplu.2025.100828. 

71. Nyamboga TO, Ugwu OPC, Ugwu JN, Alum EU, Eze VHU, Ugwu CN, Ejemot-Nwadiaro RI. 

Biotechnological innovations in soil health management: a systematic review of integrating 

microbiome engineering, bioinformatics, and sustainable practices. Cogent Food Agric. 

2025;11(1):2519811. doi:10.1080/23311932.2025.2519811. 

72. Madu CV, Alum EU, Aloh HE, Ugwu OPC, Obeagu EI, Uti DE, Egba SI, Ukaidi CUA, Alum 

NB. The price of progress: assessing the financial costs of HIV/AIDS management in East 

Africa. Medicine (Baltimore). 2025;104(18):e42300. doi:10.1097/MD.0000000000042300. 



 

This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited 

 
 

Page | 61 

73. Ugwu OPC, Anyaegbunam CN, Uzochukwu MN, Onohuean H. Harnessing plant metabolic 

pathways for innovative diabetes management: unlocking the therapeutic potential of medicinal 

plants. Plant Signal Behav. 2025;20(1):2486076. doi:10.1080/15592324.2025.2486076. 

74. Ogbodo JO, Egba SI, Ikechukwu GC, Paul PC, Mba JO, Ugwu OPC, Ezike TC. Volatile organic 

compound–drug receptor interactions: a potential tool for drug design in the search for remedies 

for increasing toxic occupational exposure. Processes. 2025;13(1):154. doi:10.3390/pr13010154. 

75. Nwite MO, Agwu SC, Afiukwa CA, Ugwu OPC. Comprehensive phenotypic assessment of rice 

diseases in cultivated farms within Okpuitumo Community, Ikwo Local Government Area, 

Ebonyi State: implications for sustainable rice crop management. Newport Int J Biol Appl Sci. 

2023;4(1):26–31. doi:10.59298/NIJBAS/2023/1.4.11111. 

76. Uraku AJ, Okechukwu PCU, Nzubechukwu E. Preliminary phytochemical screening of 

Spilanthes uliginosa, Ocimum basilicum, Hyptis spicigera and Cymbopogon citratus leaf extracts 

and haematological changes of mice infected with malaria parasite. Am Eurasian J Sci Res. 

2015;10(1):12–17. 

77. Enechi OC, Ogochukwu BO, Okechukwu PCU. Effect of fermentation on biochemical properties 

of maize (Zea mays L.). World Appl Sci J. 2014;31(5):724–729. 

78. Onyeze RC, Onah GT, Nwadi NO, Ugwu OPC. Bacteriological examination of abattoir with 

reference to Escherichia coli and Staphylococcus species. World J Pharm Res. 2013;2(4):1154–

1163. 

79. Ogugua VN, Anaduaka EG, Chijioke C, Egba SI, Ugwu OPC. Effects of storage on auto-

oxidation levels of selected alcoholic and non-alcoholic beverages in Nsukka town, Enugu State 

of Nigeria. World J Pharm Res. 2013;2(4):758–764. 

80. Ogugua VN, Anaduaka EG, Chijioke C, Egba SI, Ugwu OPC. Effects of storage on auto-

oxidation levels of selected alcoholic and non-alcoholic beverages in Nsukka town, Enugu State 

of Nigeria. World J Pharm Res. 2013;2(4):758–764. 

81. Omeh YS, Ijioma VU, Ugwu OPC, Enechi OC. Characterisation and fatty acid profile of 

Cucurbita pepo seed oil. World J Pharm Pharm Sci. 2013;2(3):825–832. 

82. Omeh YS, Ugwu OPC, Enechi OC. The effect of feeding Mucuna oil on the lipid profile and 

creatine kinase enzyme of albino rats. World J Pharm Pharm Sci. 2013;2(3):802–813. 

83. Enechi OC, Obiora EN, Okechukwu PU. Chromatographic Identification and the Effect of the 

Alkaloidal Extract of Buccholzia coriaceae Seeds on the Body Weights and Relative Liver 

Weights of Mice. Advances in Biological Research. 2013;7(5):188-93. 

84. Mezieobi KC, Alum EU, Ugwu OPC, Uti DE, Alum BN, Egba SI, Ewah CM. Economic burden 

of malaria on developing countries: a mini review. Parasite Epidemiol Control. 2025;30:e00435. 

doi:10.1016/j.parepi.2025.e00435. 

85. Adachukwu P, Ifunanya C. International Journal of Research and Reviews in Pharmacy and 

Applied science www. ijrrpas. com. 

 

 

 
 

CITE AS: Ivan Mutebi (2025). Ethnopharmacology: Engineering Plant-Based Therapeutics. 

NEWPORT INTERNATIONAL   JOURNAL OF SCIENTIFIC AND   EXPERIMENTAL 

SCIENCES 6(3):51-61 https://doi.org/10.59298/NIJSES/2025/63.5161 

 

https://doi.org/10.59298/NIJSES/2025/63.5161

