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Abstract 
The rising of cancer burden globally, with new incidences and deaths annually, demands the consideration of advanced 

treatment strategies away from conventional therapies. This mini-review highlights the possible of medicinal plants 

serving as an adjunct in combination therapies for the enhancement and effectiveness of cancer treatments while 

reducing drug resistance and side effects. The review combines existing literature on numerous medicinal plants that 

establish anticancer properties, elucidating their active compounds, mechanisms of actions, and clinical uses. The 

challenges associated with integrating these natural remedies into mainstream oncology are also addressed, including 

standardization, safety, and regulatory concerns. The discussion underlines the impact of understanding the 

multifaceted mechanisms of action of phytochemicals in targeting various cancer pathways, thus providing a promising 

path for developing more whole cancer treatment strategies. Ultimately, this review aims to exploring the knowledge 

gap concerning the therapeutic roles of medicinal plants in combination therapies, promoting for further research for 

confirmations. 
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Introduction 
Cancer is one of the biggest driving factors of deaths around 

the world, where it is estimated that 18.1 million new cancer 

cases and 9.6 million cancer-related deaths occurred in 2018, 

making it a critical disease. Hence, the search for an effective 

treatment remains a current research issue (Adekilekun et al., 

2024a). Recently, there has been great interest in the role of 

medicinal herbs as a potential therapeutic tool in the treatment 

of cancer (Pandy and Wang, 2022; Choudhari et al., 2020; 

Adekilekun et al., 2024b). Therefore, the integration of 

traditional and modern medicine appears to be a promising one 

to suppress the drawbacks of modern cancer therapies (Pandy 

et al., 2022). Although modern therapies have reached great 

heights in the treatment of cancer, the mortality rate and drug 

resistance are still a challenge. The threat posed by cancer to 

global healthcare systems has grown increasingly severe. 

Currently, chemotherapy, radiotherapy, immunotherapy, and 

targeted therapies are used widely for cancer management, 

though often effective, but also associated with wicked 

responses and poor quality of life. This has made the use of 

natural products, including plants, as possible sources for new 

anticancer agents and area of bias (Fontana et al., 2023). 

Herbal medicine has been employed by various cultures in 

cancer treatment for centuries because it is considered safe and 

inexpensive (Qadir et al., 2021). More so, herbal medicine has 

enticed attention as an adjunctive approach and an alternate 

strategy to the current oncological drugs. As such, there is 

great shift of curiosity in using medicinal plants as 

combination therapies for cancer treatment. But, the 

therapeutic restrictions such as insufficient or documented 

efficacy, undesirable side effects and drug resistance are 
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oftentimes caused by the long period use of single 

chemotherapeutic drug (monotherapy). Various combination 

of anticancer strategies like nucleic acids with 

chemotherapeutic agents; or chemotherapy with tumor 

immunotherapy combinations, have been incorporated to serve 

as way to counter these therapeutic limitations with less 

potential risks (Quan et al., 2022).   

There is an increasing trend toward using complementary 

and/or alternative medicines in combination with 

conventional medicine or other cancer treatment. Several 

reports have demonstrated the effectiveness of using 

medicinal plants alone or combined with standard 

chemotherapeutics. Combination therapy, meaning the use of 

more than a drug or treatment, has emerged as a bright 

approach to subdue drug resistance and improve the efficacy 

in treatment of diseases (Ng et al., 2022; Quan et al., 2022). 

The misinformation from the advertisement of herbal 

therapies generated greater concern among healthcare 

professionals in complementary and alternative medicine. It 

is necessary to fill a gap of understanding based on peer-

reviewed and published literature on various studies of 

medicinal plants and cancer, therefore this review intends to 

provide an overview on the use of medicinal plants as part of 

combination therapies in cancer treatment. We conducted a 

broad literature hunt using several electronic databases, 

including Google Scholar, PubMed, Elsevier, Scopus, Web 

of Science, ResearchGate, and Springer. We engaged 

keywords such as “anticancer drugs”, “Medicinal plants”, 

“Combination therapies”, “Anticancer drugs with plants 

origin”, “clinical trials on cancer”, “cancer prevalence” or 

any similar term identified to be relevant to studies published 

within years 2020 and 2025. Addressing this, the present 

research needs the investigation and compilation of various 

medicinal plants that have been studied for cancer 

combination therapies, along with their active components, 

methods of preparation, molecular pathways, and animal or 

human models used for study are researched.  

Understanding the Pathophysiology of 

Cancer and Current Treatment 

Approaches 
Cancer is a multidimensional and complex ailment defined by 

hysterical cell invasion, evolution, and metastasis. The cancer 

pathophysiology involves genetic and epigenetic alterations 

series that disrupt normal cellular activities, leading to 

malignancy development and progression (Johariya et al., 

2024. Carcinogenesis is the procedure by which normal cells 

metamorphose into cancer cells and it in these phases: (1) 

initiation where epigenetic changes or genetic mutations occur 

because of environmental or inherited factors, for example, 

radiation, viruses, or carcinogenic materials; (2) promotion 

where cells with initiated mutations are stimulated to 

proliferate, often by hormonal or growth factors; and (3) 

progression where the accumulation of additional genetic 

mutations leads to loss of cell cycle control, apoptosis, and 

tissue invasion (Chen et al., 2020). Cancer cells also exhibit 

various genetic alterations in different ways including: 

oncogene activation that is mutations in proto-oncogenes, such 

as Ras or Myc, lead to constitutive activation and uncontrolled 

cell growth; tumor suppressor gene inactivation meaning that 

mutations in genes like p53 or BRCA1/2 impair DNA repair 

and cell cycle regulation; and these is microsatellite instability 

where DNA defects mismatch repair genes, such as MLH1 or 

MSH2, resulting to genetic instability. Another characteristics 

displayed by cancer cells is altered cellular processes, which 

could be uncontrolled cell proliferation through disrupted cell 

cycle regulation and increased growth factor signaling, 

apoptosis evasion by inhibition of programmed cell death 

through mechanisms like Bcl-2 overexpression, and 

angiogenesis by fabrication of new blood vessels to assist 

tumor growth, invasion and metastasis by disrupting cell-cell 

adhesion, increased motility, and invasion through basement 

membranes (Arneth, 2020). The tumor microenvironment 

displays a crucial function in cancer progression, through 

stromal cells like fibroblasts, immune cells, and endothelial 

cells that support tumor growth; extracellular matrix that 

altered matrix composition and structure facilitate tumor cell 

migration; and hypoxia induced angiogenesis and metabolic 

reprogramming (Arneth, 2020). Explicating these mechanisms 

is important for developing efficient cancer therapies and 

improving patient responses. Understanding the 

pathophysiology towards the treatment goals of cancer informs 

early detection, targeted therapies and personalized medicine 

by tailoring treatment strategies to individual tumor 

characteristics, patients’ underline diseases and drug reactions 

(Johariya et al., 2024). 

Medicinal plants have traditionally been known to have the 

potential to be used to treat various diseases, including 

malignancy. There have also been reports on the anticancer 

effects exhibited by various compounds obtainable from plants, 

such as taxol and camptothecin, obtainable from Taxus 

brevifolia and Camptotheca acuminata, respectively. These 

compounds show strong cytotoxic effects against metastatic 

cancer cells and are known to act by influencing cellular 

signaling pathways (Salac et al., 2022). The use of medicinal 

plants as anticancer drugs can also be linked to the reality that 

about 60% of all the anticancer drugs presently employed are 

natural in origin. One among the hallmarks or characteristics of 

cancer is the capacity to offer prolonged proliferative signaling 

(Dehelean et al., 2021; Garcia-Oliveira et al., 2021). This is 

often achieved through the deregulation of growth factor 

signaling pathways, which enable cancer cells to become 

"masters of their own destinies" and bypass normal cellular 

homeostatic mechanisms. The acquisition of these hallmarks 

can occur through a variety of genetic and epigenetic changes, 

including mutations, chromosomal alterations, and 

dysregulation of histone modifications (Zhang et al., 2021). 

Therefore, using different pathways of mechanisms of action by 

exploring combinations of plants might bring an efficient and 

safe treatment strategy. 

Roles of Medicinal Plants in Cancer 

Treatment 
Medicinal plants have long been recognized as potential 

agents in the management and treatment of different diseases, 

and their role in cancer treatment has also gained significant 
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attraction in recent years. Promising new anti-cancer agents 

are being developed from the plants, with some now in 

clinical development. Plants have been long relied on in the 

treatment of cancer, for which over 3000 species have 

reportedly been used (Gielecińska et al., 2023; Kudamba et 

al., 2024). Although uses may be related to treating 

conditions that resemble skin growth or tumors, the use of 

many medicinal plants in cancer treatment has well-

documented potential. Cancer is a potentially devastating 

disease that has plagued humanity for centuries and, 

therefore, has been the theme of much research and 

exploration of treatment. The interest in the potential of 

medicinal plants as sources of compounds exhibiting anti-

cancer activity has been stimulated by the quest for effective 

and safe therapies.  

Phytochemicals, or plant-derived compounds, have been the 

target of a tremendous amount of research work in the realm 

of cancer medication. Phytochemicals include a diverse set of 

compounds, particularly anticancer agents, and have been the 

target of research work in clinical trials. Taxol, extracted from 

the Pacific yew tree, and camptothecin, obtained from the 

Chinese happy tree, are two examples of a tremendous amount 

of successful anticancer compounds extracted from plants 

(Krishnaprabu, 2020). Other compounds, like curcumin 

extracted from turmeric, and ingenol mebutate extracted from 

the Euphorbia plant, have demonstrated efficacy in clinical 

trials for their anticancer action. While medicinal plants have 

shown promise in cancer treatment, they should not substitute 

conventional cancer therapies without the regulation of a 

healthcare expert (Gielecińska et al., 2023; Chandra et al., 

2023; Kudamba et al., 2024). 

The revealing and development of these plant-based anticancer 

effects often involve a multifaceted approach (Figure 1), 

including the identification of the natural source which 

remains the most essential steps in the discovery, their 

therapeutic targets, and the structural alterations that can 

intervene or treat in the following mechanisms (Figure 1). 

Chemoprevention: Medicinal plants may prevent or delay 

cancer development by inhibiting carcinogenic pathways. 

Medicinal plants may prevent cancer progression through 

antioxidant, anti-inflammatory, and immunomodulatory 

effects (Malviya & Malviya, 2023). 

Complementary and/or Alternative therapy: Plant extracts and 

compounds can be used alone as alternative to conventional 

cancer treatments or alongside conventional cancer treatments 

to improve their efficacy and exhibit less side effects (Déciga-

Campos et al., 2022). 

Anti-tumor effects: Certain plant compounds have direct anti-

tumor properties, inhibiting growth of cancer cells and 

inducing apoptosis (Huang et al., 2023) 

Immunomodulation: Medicinal plants can stimulate the 

immune coordination to identify and thus fight cancer cells 

(Parbat et al., 2021). 

Anti-angiogenic effects: Plant compounds can inhibit tumor 

angiogenesis (blood vessel formation), starving cancer cells of 

nutrients and oxygen (Kola et al., 2022). 

Supportive/Alleviate care: Medicinal plants can improve 

quality of life for patients by decreasing treatment-related side 

effects and manage cancer-related symptoms, such as pain, 

nausea, and fatigue (Bonow et al., 2021; Motoo & Cameron, 

2022). 

 

 

 

 

 

 

 

 

 

 

Figure 1: Different intervention strategies for cancer treatment

Plants’ Mechanisms of Action in the Treating Cancer Chemical action varies depending on the specific plant with 

their phytochemicals and cancer type therefore, recent survey 



JOURNAL OF BIOLOGICAL RESEARCH AND BIOTECHNOLOGY  BIO-RESEARCH 
DOI: https://dx.doi.org/10.4314/br.v23i3.2 
 

 
134 

JBRB 23(3):131-143, 2025 

VOLUME 23| DECEMBER 2025 

 

Habeebulahi et al., Unlocking the power of medicinal plants… 

REVIEW ARTICLE 

have disclosed the significant potency of several plant-derived 

compounds in combating cancer (Dehelean et al., 2021; 

Shrihastini et al., 2021). The conventional treatment of cancer 

with few challenges including those associated with mortality 

rate and the adverse or deadly side effects make the discovery 

of newborn anticancer agents originated from plants under 

intense research because reports from various in-silico, in-

vivo, in-vitro experimental procedures had demonstrated their 

potential as promising candidates for the cancer treatment 

(Dehelean et al., 2021; Shrihastini et al., 2021; Adekilekun et 

al, 2024b). Numerous studies have also emphasized the 

anticancer prospective of various plant-based compounds, 

including terpenoids, xanthones, flavonoids, coumarins, 

phenolic compounds, anthocyanins, alkaloids, and carotenoids 

(Table 1).  

 

Table 1: The Anticancer Potential of Various Plant-Based Compounds 

Activities Description Phytochemicals Identified 

Antioxidant 
Plants neutralize free radicals, reducing oxidative 

stress and cancer cell growth. 

Flavonoids, Polyphenols, saponins, alkaloids, 

phenols, carotenoid 

Anti-inflammatory 

 

Plants reduce inflammation, which can contribute 

to cancer development and progression. 

Flavonoids, Polyphenols, phenolics, alkaloids,  

terpenoids 

Anti-angiogenic 

 

Plants inhibit tumor angiogenesis, starving cancer 

cells of nutrients and oxygen. 

Glycosides, Polyphenols, Flavonoids, terpenoids,  

alkaloids 

Apoptosis Induction 

 

Plants induce programmed cell death in cancer  Alkaloids, Terpenes, Flavonoids 

Cell Cycle Arrest 
Plants halt cell proliferation by arresting cell cycle 

progression. 

Terpenes, Flavonoid, Polyphenols 

Immunomodulation 
Plants induce the immune system to identify and 

attack cancer cells. 

Glycosides, Terpenes, Polyphenols 

Inhibition of 

Metastasis 

Plants prevent cancer cell migration and invasion. Flavonoid, Alkaloid, Polyphenols, Carotenoid,  

Triterpenoids, Isothiocyanates   

Inhibition of Cancer 

Stem Cells 

Plants target and eliminate cancer stem cells. Polyphenol, Isoflavone 

Modulation of Gene 

Expression 

Plants regulate genes involved in cancer process 

and progression. 

Polyphenol,  organosulfur 

Inhibition of 

Oncogenic Pathways 

Plants block signaling pathways that promote 

cancer growth. 

Flavonoids, Triterpenoids 

Footnote: 

 

 

Challenges and Opportunities in Using Medicinal Plants 

as Combinations Therapies 

Medicinal plants have been seen as valuable root of natural 

remedies, with a rich history of use in traditional practices 

globally. As modern medicine continues to grapple with 

complex health challenges, the potential of medicinal plant 

combinations to provide innovative and effective therapies has 

gained increasing attention. Medicinal plants contain many 

types of active phytochemicals that have potential to be used to 

develop new drugs (Swami et al., 2022; Adekilekun et al., 

2024). The diversity of plants and their potential chemical 

makeup provide a source of sustainable alternatives for drug 

development. The use of plant combinations has been recorded 

in Traditional Medicine, which has been shown to have 

synergistic effects when combined with different compounds or 

components of a plant(s). Consequently, the drug resistance 

problem in modern medicine, combined with the introduction 

of new diseases, leads to the investigation into the potential 

combination(s) of medicinal plants in order to develop new 

approaches (Mamun & Khan, 2020; Sadiku et al., 2022; Che et 

al., 2024). Investigating the options that exist in creating 

multidisciplinary and synergistic approaches involving the 

traditional knowledge of Medicinal Plants combined with 

modern science is one option to create Herbal Medicines (Jin et 

al., 2023; Bagul et al., 2025). However, the utilization of 

medicinal plants as combination therapies cannot be without its 

challenges because the complex chemical composition of 

medicinal plants, with varying concentrations of bioactive 

compounds, can make it difficult to standardize and reproduce 

the desired therapeutic effects, exploring this area could also 

make a perfect progress in Herbal therapy (Jin et al., 2023; Dar 

et al., 2023; Chaachouay & Zidane, 2024). Understanding the 

challenges and opportunities as shown in Figure 2 could harness 

the potential of medicinal plant combination therapies to 

improve cancer treatment outcomes therefore making the goal 

of this research.  
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Figure 2: Medicinal Plants as Combinations Therapies

Efficacy, Safety and Regulatory 

Concerns  
Natural remedies are standardized herbal preparations 

consisting of the complex mixtures of a plant or more, 

containing the active components plant parts in the crude or 

refined state. Insufficient data about most plants pointed out 

to assure their quality, effectiveness and safety therefore the 

assumption that herbal remedies are side effects free is false 

(Basaran et al., 2022; Dar et al., 2023; Chaachouay & Zidane, 

2024). However, for this same non availability of data, the 

adverse occurrence from phyto-therapeutic agents are less 

identified and compared frequently with synthetic drugs, but 

well-contained clinical trials have nowadays confirmed that 

such effects truly exist. Various regulatory models for herbal 

medicines are presently obtainable including dietary 

supplements and traditional medicines thus improvement in 

the processes and procedures of regulation is definitely 

needed (Ouoba et al., 2022; Berle-Keys et al., 2023). 

WHO guidelines for appraising the efficacy, quality, and 

safety of herbal medicines were aimed at aiding 

manufacturers, national regulatory authorities, and scientific 

organizations. Furthermore, pharmacopeic treatise on herbal 

medicines and the ground of guidelines for the appraisal of 

herbal drugs was published by WHO. The bioactive 

compound extraction should be revealed and standardized on 

the ground of active rule or main compounds along with the 

chromatographic characteristics (GC, HPLC, HPTLC, and 

TLC) (Umamaheswari et al., 2021; Jain et al., 2024). 

 

WHO Guidelines: Quality Standardization of Herbal 

Formulations (Umamaheswari et al., 2021; Jain et al., 2024) 

(1) . Quality control of plants’ preparations, crude 

material, and finished  products. 

(2) . Shelf-life and Stability valuation   

(3) . Safety studies: safety profile documentation based 

on practice and/or   toxicological studies. 

(4) . Assessing the efficacy using ethno-medical data and 

also biological   activity estimations. 

 

 

Herbal remedies perform agonistic or antagonistic role that 

enhance the drug therapies thus, understanding the 

conventional drugs is a necessary obligation for effective 

herbal treatments (Chaachouay, 2025). Cases of unethical 

media practices of herbal medicines in Nigeria become 

increasing with unabated advertisement with misleading, 

deceptive and defrauding claims. Therefore, regulatory bodies 

respond to these activities in other to curb the menace and 

debilitating effect on health (Richard, 2023; Suleman et al., 

2025). The usage of herbal medicines in both rural and urban 

regions is on the increase, therefore the Nigerian Government 

has recognized the need and also approved and adopted 

guidelines for the activity of traditional medicine. The 

National Agency for Food and Drug Administration and 

Control (NAFDAC) presented a rule tittled ‘Guidelines for the 

Registration and Control of Herbal Medicinal Products and 

Related Substances in Nigeria’ making regulation of herbal 

drugs a reality (Obi et al., 2022). 

 

Plants Combinations Effects (Sauter et al., 2020; Zhou et al., 

2023; Bota et al., 2024): 

A. Synergistic Potentials: Combination of plants with 

different bioactive compounds can increase their individual 

anti-cancer properties. 

B. Multiple Target: Plant combinations can target 

numerous signaling pathways and mechanisms, reducing the 

risk of resistance. 
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C. Improved Bioavailability: Combining plants may 

improve the absorption and bioavailability of individual 

compounds. 

 

Safety Concerns (Wyk et al., 2020; Rani, 2020; Kapoor et 

al., 2025; Gonfa et al., 2025): 

 

A. Interactions with conventional drugs can lead to 

reduced efficacy or adverse effects. 

B. Toxic effects especially with certain plants with 

known toxic or have adverse effects. 

C. Optimizing dosage of plant combinations can be 

difficult, with excessive consumption leading to adverse 

effects. 

D. Some plant combinations may not be suitable for 

pregnant or breastfeeding women. 

E. Allergic reactions occurrence or exacerbate existing 

allergies. 

F. Regulatory status is limited therefore  the quality of 

products can vary widely. 

 

 

3. Case Studies and Clinical Trials 

The usage of plant-derived compounds in cancer 

management has gathered momentous attention recently. 

Some of the vital aspects of current cancer chemotherapy, 

such as the role of genetics, genomics, and the concept of 

aneuploidy as the primary driver of cancer, have also been 

explored in this context (Ben-David and Amon, 2020; Heng 

and Heng, 2022). Encompassing research has been done on 

the anticancer activities of various natural compounds of 

plant origin that are used in treating different cancers with 

emphasis on their pathways and research developmental 

stages (Table 2). These studies highlighted the possibility of 

the natural products in addressing the increasing mortality 

related to cancer and the adverse effects of conventional 

cancer treatments. Compounds such as paclitaxel, 

homoharringtonine, curcumin, and ingenol mebutate have 

demonstrated successful clinical trial outcomes and are 

already in use or under development for anticancer therapy 

(Warrier et al., 2020; Joshi et al., 2024; Chunarkar-Patil et 

al., 2024). 

4. Anticancer Drug Resistance 

Over the past twenty-year, interpretation of the genetic flaw 

that underline cancer has pushed for excess of novel 

referenced cancer drugs. Though, initially these agents can be 

extremely effective, but the resistance to monotherapies 

remains a serious task (Jin et al., 2023). Combining drugs 

possibly assist in avoiding the resistance, but difficult to be 

tried clinically due to high number drugs combined. Rational 

behind drug combinations is due to a sound consideration of 

the inherent molecular mechanisms related to possible 

therapy resistance which are possibly strong in treatment of 

cancer (Jin et al., 2023). The resistance to chemotherapy 

and/or molecularly directed therapies remains a leading 

problem confronting contemporary cancer investigation. 

Therefore, improved preclinical studies and use of strong 

high-throughput screening methods for interpretation and 

management of drug resistance through data from clinical 

assessment of drug combinations and even use of prognostic 

biomarkers to accommodate stratification of patients are 

drastically helping in lessen the resistance (Hernández & 

Rueda, 2023). The problem of cancer therapy resistance is 

multidimensional with some key factors including tumor 

growth kinetics; physical barriers; tumor heterogeneity; 

immune system with microenvironment; and undruggable 

cancer mechanism. The conception of a framework that 

analyses and divides resistance into its biological causal 

factor is required in addressing resistance. This concerted 

information would allow development of means that are 

could reveal real-time clinical options, and which will be 

improved via a feedback operation that is echoed by 

discovered phenotypic results (Khan et al., 2024; Garg et al., 

2024; Sah et al., 2024). 

Conclusion and Future Directions 

The uncovering of new anticancer agents originated from 

plants has become an area of active exploration. 

Conceptualizations to metabolite purification, speedy 

dereplication, and biological assessment, including analytical 

hyphenated methods, molecular networking, and modern 

cellular and animal models, have been employed to 

streamline the drug discovery process. Combination of drugs 

helps prevent resistance, but the number of likely drugs 

combined immensely exceeds what could be tried clinically, 

due to limited finances and even patient availability (Zhong 

et al., 2021; Liu et al,. 2021; Jin et al., 2023). The rationality 

for drug combinations is because of deep disposition of the 

underlying molecular processes associated with resistance 

making potentially prevailing input in the management of 

cancer. There is need for general resolution to this menace 

known as “cancer drug resistance” through many 

interventions including earlier detection of tumors allowing 

cancer seizure; reconciling observations during therapy; 

introduction of unique drugs with enriched pharmacological 

values that result in better responses; recognition of cancer 

cell colony by high-throughput synthetic lethality surfaces, 

and consolidation of clinico-genomic data with 

computational modelling (Zhong et al., 2021; Jin et al., 

2023), therefore exploration of combination of herbal 

medicines could be a way to holistically address the cancer 

drug resistance.  

 

Disclosure of Interest 

There is no conflict to declare. 

Funding 

This study was not funded. 

Author Contributions  

Conceptualization: Adekilekun Habeebulahi Ajibola, 

Habeebat A. Oyewusi, Olorunshola Dave Omodamiro 

Data curation: Tijani Bashar Adekilekun, Adekilekun 

Habeebulahi Ajibola.  

Methodology: Habeebat A. Oyewusi, Olorunshola D. 

Omodamiro, Adekilekun Habeebulahi Ajibola, Tijani Bashar 

Adekilekun, Ngozi Kalu Achi 



JOURNAL OF BIOLOGICAL RESEARCH AND BIOTECHNOLOGY  BIO-RESEARCH 
DOI: https://dx.doi.org/10.4314/br.v23i3.2 
 

 
137 

JBRB 23(3):131-143, 2025 

VOLUME 23| DECEMBER 2025 

 

Habeebulahi et al., Unlocking the power of medicinal plants… 

REVIEW ARTICLE 

Supervision/Proof-readings: Racheal M. Omodamiro, Ngozi 

Kalu Achi,  

Writing– review & editing: Habeebat A. Oyewusi, 

Habeebulahi Ajibola Adekilekun, Olorunshola D. 

Omodamiro,  

Data Availability Statement 

Data sharing and availability were not applicable to this 

study (No new data was created or analyzed in this study). 

 

REFERENCES  

 
aAdekilekun, H. A., Oyewusi, H. A., Odoma, S., & 

Kirimuhuziya, C. (2024). An Overview of 

Traditional Medicinal Plants Used in Treating 

Hepatocellular Carcinoma (HCC) with Emphasis on 

Mechanisms of Action: Traditional Medicinal 

Treatment of Hepatocellular Carcinoma (HCC). 

Journal of Tropical Life Science, 14(2), 405-428. 

https://doi.org/10.11594/jtls.14.02.20. 
bAdekilekun, H. A., Oyewusi, H. A., Wahab, R. A., Huyop, 

F., Albadrani, G. M., Al-Ghadi, M. Q., ... & 

Onohuean, H. (2024). A computational discovery of 

hexokinase 2 inhibitors from Newbouldia laevis for 

Hepatocellular carcinoma (HCC) treatment. South 

African Journal of Botany, 169, 12-26. 

https://doi.org/10.1016/j.sajb.2024.04.003. 

Arneth, B. (2020) Tumor Microenvironment. Medicina, 56, 

15. https://doi.org/10.3390/medicina56010015. 

Asif Ali M, Khan N, Kaleem N, Ahmad W, Alharethi SH, 

Alharbi B, Alhassan HH, Al-Enazi MM, Razis AFA, 

Modu B, Calina D, Sharifi-Rad J. (2023) Anticancer 

properties of sulforaphane: current insights at the 

molecular level. Front Oncol.;13:1168321. doi: 

10.3389/fonc.2023.1168321. PMID: 37397365; 

PMCID: PMC10313060. 

Awosika AO, Below J, Das JM. Vincristine. (2023) In: 

StatPearls [Internet]. Treasure Island (FL): 

StatPearls Publishing; 2024 Jan-. 

https://www.ncbi.nlm.nih.gov/books/NBK537122/. 

Bagul, V. S., Bafna, P. S., Patil, D. M., & Mutha, R. E. 

(2025). Classification of Crude Drugs of Natural 

Origin. Pharmacognosy and Phytochemistry: 

Principles, Techniques, and Clinical Applications, 

17-44. 

https://doi.org/10.1002/9781394203680.ch02. 

Baralić, K., Živanović, J., Marić, Đ., Bozic, D., Grahovac, L., 

Antonijević Miljaković, E., & Đukić-Ćosić, D. 

(2024). Sulforaphane—a compound with potential 

health benefits for disease prevention and treatment: 

insights from pharmacological and toxicological 

experimental studies. Antioxidants, 13(2), 

147.https://doi.org/10.3390/antiox13020147.  

Baranwal, A., Aggarwal, P., Rai, A., & Kumar, N. (2022). 

Pharmacological actions and underlying 

mechanisms of catechin: A review. Mini Reviews in 

Medicinal Chemistry, 22(5), 821-

833.https://doi.org/10.2174/1389557521666210902

162120. 

Başaran, N., Paslı, D., & Başaran, A. A. (2022). 

Unpredictable adverse effects of herbal products. 

Food and Chemical Toxicology, 159, 112762. 

https://doi.org/10.1016/j.fct.2021.112762. 

Ben-David, U., Amon, A. (2020) Context is everything: 

aneuploidy in cancer. Nat Rev Genet 21, 44–62 . 

https://doi.org/10.1038/s41576-019-0171-x. 

Berle-Keys, C. A. (2023). Investigation into the incidence of 

adverse events associated with the use of Chinese 

Herbal Medicine (Doctoral dissertation). 

http://hdl.handle.net/10453/183297. 

Bonow, C. T., Ceolin, T., Lopes, C. V., Zillmer, J. G. V., 

Vargas, N. R. C., & Heck, R. M. (2021). Medicinal 

plants used in self-care by people with cancer in 

palliative care. Texto & Contexto-Enfermagem, 29, 

e20190329. https://doi.org/10.1590/1980-265X-

TCE-2019-0329. 

Boța, M., Vlaia, L., Jîjie, A. R., Marcovici, I., Crişan, F., 

Oancea, C., ... & Moacă, E. A. (2024). Exploring 

synergistic interactions between natural compounds 

and conventional chemotherapeutic drugs in 

preclinical models of lung cancer. Pharmaceuticals, 

17(5), 598. https://doi.org/10.3390/ph17050598. 

Cerletti, C., Esposito, S., & Iacoviello, L. (2021). Edible 

mushrooms and beta-glucans: Impact on human 

health. Nutrients, 13(7), 2195. 

https://doi.org/10.3390/nu13072195. 

Chaachouay, N. (2025). Synergy, Additive Effects, and 

Antagonism of Drugs with Plant Bioactive 

Compounds. Drugs and Drug Candidates, 4(1), 4. 

https://doi.org/10.3390/ddc4010004. 

Chaachouay, N., & Zidane, L. (2024). Plant-derived natural 

products: a source for drug discovery and 

development. Drugs and Drug Candidates, 3(1), 

184-207. https://doi.org/10.3390/ddc3010011. 

Chandra, S., Gahlot, M., Choudhary, A. N., Palai, S., de 

Almeida, R. S., de Vasconcelos, J. E. L., ... & 

Coutinho, H. D. M. (2023). Scientific evidences of 

anticancer potential of medicinal plants. Food 

Chemistry Advances, 2, 100239. 

https://doi.org/10.1016/j.focha.2023.100239. 

Che, C. T., George, V., Ijinu, T. P., Pushpangadan, P., & 

Andrae-Marobela, K. (2024). Traditional medicine. 

In Pharmacognosy (pp. 11-28). Academic Press. 

https://doi.org/10.1016/B978-0-443-18657-

8.00037-2. 

Chen, L., Liu, S., & Tao, Y. (2020). Regulating tumor 

suppressor genes: post-translational modifications. 

Signal transduction and targeted therapy, 5(1), 90. 

https://doi.org/10.1038/s41392-020-0196-9. 

Chen, X. F., Ding, Y. Y., Guan, H. R., Zhou, C. J., He, X., 

Shao, Y. T., ... & Chen, S. H. (2024). The 

Pharmacological Effects and Potential Applications 

of Limonene From Citrus Plants: A Review. Natural 

Product Communications, 19(5), 

1934578X241254229.https://doi.org/10.1177/1934

578X241254229. 

Choudhari, A. S., Mandave, P. C., Deshpande, M., Ranjekar, 

P., & Prakash, O. (2020). Phytochemicals in cancer 

treatment: From preclinical studies to clinical 

practice. Frontiers in pharmacology, 10, 1614. 

https://doi.org/10.3389/fphar.2019.01614. 

https://doi.org/10.11594/jtls.14.02.20
https://doi.org/10.1016/j.sajb.2024.04.003
https://www.ncbi.nlm.nih.gov/books/NBK537122/
https://doi.org/10.1002/9781394203680.ch02
https://doi.org/10.1016/j.fct.2021.112762
https://doi.org/10.1038/s41576-019-0171-x.
http://hdl.handle.net/10453/183297
https://doi.org/10.1590/1980-265X-TCE-2019-0329
https://doi.org/10.1590/1980-265X-TCE-2019-0329
https://doi.org/10.3390/ph17050598
https://doi.org/10.3390/nu13072195.
https://doi.org/10.3390/ddc4010004
https://doi.org/10.3390/ddc3010011
https://doi.org/10.1016/j.focha.2023.100239
https://doi.org/10.1016/B978-0-443-18657-8.00037-2
https://doi.org/10.1016/B978-0-443-18657-8.00037-2
https://doi.org/10.1038/s41392-020-0196-9
https://doi.org/10.3389/fphar.2019.01614


JOURNAL OF BIOLOGICAL RESEARCH AND BIOTECHNOLOGY  BIO-RESEARCH 
DOI: https://dx.doi.org/10.4314/br.v23i3.2 
 

 
138 

JBRB 23(3):131-143, 2025 

VOLUME 23| DECEMBER 2025 

 

Habeebulahi et al., Unlocking the power of medicinal plants… 

REVIEW ARTICLE 

Chunarkar-Patil, P., Kaleem, M., Mishra, R., Ray, S., Ahmad, 

A., Verma, D., ... & Kumar, S. (2024). Anticancer 

drug discovery based on natural products: From 

computational approaches to clinical studies. 

Biomedicines, 12(1), 201. 

https://doi.org/10.3390/biomedicines12010201. 

Dar, R. A., Shahnawaz, M., Ahanger, M. A., & Majid, I. U. 

(2023). Exploring the diverse bioactive compounds 

from medicinal plants: a review. J. Phytopharm, 

12(3), 189-195. doi: 10.31254/phyto.2023.12307. 

Déciga-Campos, M., Ventura-Martínez, R., González-

Trujano, M. E., & Silveira, D. (2022). 

Pharmacological interaction between drugs and 

medicinal plants. Frontiers in Pharmacology, 13, 

1081090. 

https://doi.org/10.3389/fphar.2022.1081090. 

Dehelean, C. A., Marcovici, I., Soica, C., Mioc, M., 

Coricovac, D., Iurciuc, S., & Pinzaru, I. (2021). 

Plant-derived anticancer compounds as new 

perspectives in drug discovery and alternative 

therapy. Molecules, 26(4), 1109. 

https://doi.org/10.3390/molecules26041109. 

Di Pierro F, Khan A, Iqtadar S,Mumtaz SU, Chaudhry 

MNA,Bertuccioli A, Derosa G, Maffioli P,Togni S, 

Riva A, Allegrini P, Recchia M and Zerbinati N 

(2023), Quercetin as a possible complementary 

agent for early-stage COVID-19: Concluding results 

of a randomized clinical trial.Front. Pharmacol. 

13:1096853.doi: 10.3389/fphar.2022.1096853. 

Fontana, A. (2023). Unravelling the nexus: Towards a unified 

model of development, ageing, and cancer. 

Biosystems, 231, 104966. 

https://doi.org/10.1016/j.biosystems.2023.104966. 

Garcia-Oliveira, P., Otero, P., Pereira, A. G., Chamorro, F., 

Carpena, M., Echave, J., ... & Prieto, M. A. (2021). 

Status and challenges of plant-anticancer 

compounds in cancer treatment. Pharmaceuticals, 

14(2), 157. https://doi.org/10.3390/ph14020157. 

Garg, P., Malhotra, J., Kulkarni, P., Horne, D., Salgia, R., & 

Singhal, S. S. (2024). Emerging therapeutic 

strategies to overcome drug resistance in cancer 

cells. Cancers, 16(13), 2478. 

https://doi.org/10.3390/cancers16132478. 

Gielecińska, A., Kciuk, M., Mujwar, S., Celik, I., Kołat, D., 

Kałuzińska-Kołat, Ż., & Kontek, R. (2023). 

Substances of natural origin in medicine: Plants vs. 

cancer. Cells, 12(7), 986. 

https://doi.org/10.3390/cells12070986.  

Gonfa, Y. H., Bachheti, A., Semwal, P., Rai, N., Singab, A. 

N., & Bachheti, R. K. (2025). Hepatoprotective 

activity of medicinal plants, their phytochemistry, 

and safety concerns: A systematic review. 

Zeitschrift für Naturforschung C, 80(3-4), 61-73. 

Gupta, P. K., Saraff, M., Gahtori, R., Negi, N., Tripathi, S. 

K., Kumar, J., ... & Kesari, K. K. (2021). 

Phytomedicines targeting cancer stem cells: 

Therapeutic opportunities and prospects for 

pharmaceutical development. Pharmaceuticals, 

14(7), 676. https://doi.org/10.3390/ph14070676. 

Heng, J., & Heng, H. H. (2022) Genome chaos: Creating new 

genomic information essential for cancer 

macroevolution. In Seminars in cancer biology 

(Vol. 81, pp. 160-175). Academic 

Press.https://doi.org/10.1016/j.semcancer.2020.11.

003. 

Huang, X., Li, S., Ding, R., Li, Y., Li, C., & Gu, R. (2023). 

Antitumor effects of polysaccharides from 

medicinal lower plants: A review. International 

Journal of Biological Macromolecules, 252, 

https://doi.org/10.1016/j.ijbiomac.2023.126313. 

Jafari, S., Shoghi, M., & Khazdair, M. R. (2023). 

Pharmacological effects of genistein on 

cardiovascular diseases. Evidence‐Based 

Complementary and Alternative Medicine, 2023(1), 

8250219.https://doi.org/10.1155/2023/8250219. 

Jain, S. D., Shrivastava, S. K., Agrawal, A., & Gupta, A. K. 

(2024) WHO guidelines for quality control of herbal 

medicines: From cultivation to consumption. 

https://www.ipinnovative.com/open-access-

journals. 

Jin, H., Wang, L. & Bernards, R. (2023) Rational 

combinations of targeted cancer therapies: 

background, advances and challenges. Nat Rev Drug 

Discov 22, 213–234. 

https://doi.org/10.1038/s41573-022-00615-z.. 

Johariya, V., Joshi, A., Malviya, N., & Malviya, S. (2024). 

Introduction to Cancer. In Medicinal Plants and 

Cancer Chemoprevention (pp. 1-28). CRC Press. 

https://doi.org/10.1201/9781003251712. 

Joshi, A., Johariya, V., Malviya, N., & Malviya, S. (2024). 

Traditional System of Medicines: Plant-derived 

Compounds for Cancer Therapy. In Medicinal 

Plants and Cancer Chemoprevention (pp. 29-54). 

CRC Press.doi.org/10.1201/9781003251712-6. 

Kamboj, A., Nad, S., Tripathi, T., & Konar, U. (2021). 

Pharmacological effects of lycopene-A review. 

International Journal of Pharmaceutical Sciences 

Review and Research, 70(2), 305-

313.http://dx.doi.org/10.47583/ijpsrr.2021.v70i02.0

37. 

Kapoor, V. K., Kaur, N., & Rana, S. (2025). Safety concern 

of drugs of herbal origin. Phytochemistry Reviews, 

1-16. https://doi.org/10.1007/s11101-025-10070-4. 

Karaboğa Arslan AK, Uzunhisarcıklı E, Yerer MB, Bishayee 

A. (2022) The golden spice curcumin in cancer: A 

perspective on finalized clinical trials during the last 

10 years. J Can Res Ther ;18:19-26. 

Khan, S. U., Fatima, K., Aisha, S., & Malik, F. (2024). 

Unveiling the mechanisms and challenges of cancer 

drug resistance. Cell Communication and Signaling, 

22(1), 109. https://doi.org/10.1186/s12964-023-

01302-1. 

Khatoon, E., Banik, K., Harsha, C., Sailo, B. L., Thakur, K. 

K., Khwairakpam, A. D., ... & Kunnumakkara, A. B. 

(2022). Phytochemicals in cancer cell 

chemosensitization: Current knowledge and future 

perspectives. In Seminars in Cancer Biology (Vol. 

80, pp. 306-339). Academic 

https://doi.org/10.3390/biomedicines12010201
https://doi.org/10.3389/fphar.2022.1081090
https://doi.org/10.3390/molecules26041109
https://doi.org/10.1016/j.biosystems.2023.104966
https://doi.org/10.3390/ph14020157
https://doi.org/10.3390/cancers16132478
https://doi.org/10.3390/cells12070986
https://doi.org/10.3390/ph14070676
https://doi.org/10.1016/j.ijbiomac.2023.126313
https://www.ipinnovative.com/open-access-journals
https://www.ipinnovative.com/open-access-journals
https://doi.org/10.1038/s41573-022-00615-z.
https://doi.org/10.1186/s12964-023-01302-1
https://doi.org/10.1186/s12964-023-01302-1


JOURNAL OF BIOLOGICAL RESEARCH AND BIOTECHNOLOGY  BIO-RESEARCH 
DOI: https://dx.doi.org/10.4314/br.v23i3.2 
 

 
139 

JBRB 23(3):131-143, 2025 

VOLUME 23| DECEMBER 2025 

 

Habeebulahi et al., Unlocking the power of medicinal plants… 

REVIEW ARTICLE 

Press.https://doi.org/10.1016/j.semcancer.2020.06.

014. 

Kola, P., Metowogo, K., Manjula, S. N., Katawa, G., 

Elkhenany, H., Mruthunjaya, K. M., ... & 

Aklikokou, K. A. (2022). Ethnopharmacological 

evaluation of antioxidant, anti-angiogenic, and anti-

inflammatory activity of some traditional medicinal 

plants used for treatment of cancer in Togo/Africa. 

Journal of Ethnopharmacology, 283, 114673. 

https://doi.org/10.1016/j.jep.2021.114673. 

Krishnaprabu, S. (2020). Therapeutic potential of medicinal 

plants: A review. Journal of Pharmacognosy and 

Phytochemistry, 9(2), 2228-2233.DOI: 

10.22271/phyto.2020.v9.i2ak.11184 

Kudamba, A., Kasolo, J. N., Bbosa, G. S., Lugaajju, A., 

Wabinga, H., Kafeero, H. M., ... & Muwonge, H. 

(2024). Review of Herbal Medicinal Plants Used in 

the Management of Cancers in the East Africa 

Region from 2019 to 2023. Integrative Cancer 

Therapies, 23, 

https://doi.org/10.1177/15347354241235583. 

Kumar, V., & Nautiyal, C. S. (2023). Endophytes modulate 

plant genes: Present status and future perspectives. 

Current Microbiology, 80(11), 353. 

https://doi.org/10.1007/s00284-023-03466-y. 

Li, Q., Xia, B., Wu, J., Yuan, X., Lu, X., Huang, C. & Liu, K. 

(2022). Indole-3-Carbinol (I3C) protects the heart 

from ischemia/reperfusion injury by inhibiting 

oxidative stress, inflammation, and cellular 

apoptosis in mice. Frontiers in pharmacology, 13, 

924174.https://doi.org/10.3389/fphar.2022.924174. 

Liu, S., Khan, A. R., Yang, X., Dong, B., Ji, J., & Zhai, G. 

(2021). The reversal of chemotherapy-induced 

multidrug resistance by nanomedicine for cancer 

therapy. Journal of Controlled Release, 335, 1-20. 

https://doi.org/10.1016/j.jconrel.2021.05.012. 

Malviya, S., & Malviya, N. (Eds.). (2023). Medicinal Plants 

and Cancer Chemoprevention. CRC Press. 

Mamun, A. A., & Khan, M. S. S. (2020). A Review of 

Significance of Herbal Medicine and Its Evolution 

as a Therapeutics in Global Healthcare. Australian 

Herbal Insight, 3(1), 1-9. 

https://doi.org/10.25163/ahi.3121063. 

Mathew S, Vazhappilly CG. (2020) Recent pharmacological 

advances on genistein in clinical trials. EXCLI 

J. ;19:1120-1123. doi: 10.17179/excli2020-2675. 

PMID: 33088249; PMCID: PMC7573176. 

Méndez Hernández, R., & Ramasco Rueda, F. (2023). 

Biomarkers as prognostic predictors and therapeutic 

guide in critically ill patients: clinical evidence. 

Journal of Personalized Medicine, 13(2), 333. 

https://doi.org/10.3390/jpm13020333. 

Motoo, Y., & Cameron, S. (2022). Kampo medicines for 

supportive care of patients with cancer: A brief 

review. Integrative Medicine Research, 11(2), 

100839.https://doi.org/10.1016/j.imr.2022.100839. 

Naraki, K., Rahbardar, M. G., Ajiboye, B. O., & 

Hosseinzadeh, H. (2023). The effect of ellagic acid 

on the metabolic syndrome: A review article. 

Heliyon, 9(11). 

https://doi.org/10.1016/j.heliyon.2023.e21844. 

Ng, C. X., Affendi, M. M., Chong, P. P., & Lee, S. H. (2022). 

The Potential of Plant-Derived Extracts and 

Compounds to Augment Anticancer Effects of 

Chemotherapeutic Drugs. Nutrition and Cancer, 

74(9), 3058–3076. 

https://doi.org/10.1080/01635581.2022.2069274 

Obi, A. P., Philip, B. F., Ibekwe, N. N., & Godspower, O. 

(2022). Herbal medicine development and 

compliance to regulatory guidelines in Imo State 

Nigeria. Journal of Medicinal Plants Research, 

16(4), 118-125. 

https://doi.org/10.5897/JMPR2021.7152. 

Odoma, S., Zezi, A. U., Danjuma, M. N., Abubakar, A., & 

Magaji, G. M. (2020). Effects of Aqueous and 

Butanol Leaf Fractions of Olax subscorpioidea Oliv. 

on Inflammatory Cytokines in Wistar Rats: doi. 

org/10.26538/tjnpr/v4i9. 19. Tropical Journal of 

Natural Product Research (TJNPR), 4(9), 606-611. 

http://www.doi.org/10.26538/tjnpr/v1i4.5. 

Omodamiro, O. D., Ajah, O., & Ewa-Ibe, C. (2020). 

Evaluation of antioxidant potential and anti-diabetic 

effect of ethanol seed extract of Garcinia kola (bitter 

kola) in albino rat. Journal of Medicinal Herbs and 

Ethnomedicine, 6(2020), 56-60. doi: 

10.25081/jmhe.2020.v6.6091; 

http://updatepublishing.com/journal/index.php/jmh

e. 

Omodamiro, O. D., Ajah, O., Jimoh, M. A., & Ewa-Ibe, C. 

(2021). Evaluation of sub-chronic toxicity, anti-

inflammatory and diuretic effect of ethanol leaves 

extract Ficus capensis in albino rat. Animal 

Research International, 18(2), 4073-4082. 

Ouoba, K., Lehmann, H., Zongo, A., Pabst, J. Y., & Semdé, 

R. (2022). Prevalence of traditional medicines use 

and adverse events: A population-based cross-

sectional survey in Burkina Faso. European Journal 

of Integrative Medicine, 51, 102129. 

https://doi.org/10.1016/j.eujim.2022.102129. 

Oyewusi, H. A., Oladipo, O. O., Muritala, H. F., Olaleye, A. 

C., & Akinyede, K. A. (2024). Ex-vivo antioxidant, 

enzyme inhibitory properties and computational 

analysis unveil the molecular mechanism of cardiac 

and penile phosphodiesterase-5 inhibition by 

bacterial strain HOKA1 extract as an aphrodisiac's 

agent. International Journal of Biological 

Macromolecules, 283, 137513. 

https://doi.org/10.1016/j.ijbiomac.2024.137513. 

Pandiyan, S., & Wang, L. (2022). A comprehensive review 

on recent approaches for cancer drug discovery 

associated with artificial intelligence. Computers in 

Biology and Medicine, 150, 106140. 

https://doi.org/10.1016/j.compbiomed.2022.106140

. 

Parbat, A. Y., Malode, G. P., Shaikh, A. R., Panchale, W. A., 

Manwar, J. V., & Bakal, R. L. (2021). 

Ethnopharmacological review of traditional 

medicinal plants as immunomodulator. World 

Journal of Biology Pharmacy and Health Sciences, 

https://doi.org/10.1016/j.jep.2021.114673
https://doi.org/10.22271/phyto.2020.v9.i2ak.11184
https://doi.org/10.1177/15347354241235583
https://doi.org/10.1007/s00284-023-03466-y
https://doi.org/10.1016/j.jconrel.2021.05.012
https://doi.org/10.25163/ahi.3121063
https://doi.org/10.3390/jpm13020333
https://doi.org/10.1016/j.heliyon.2023.e21844.
https://doi.org/10.1080/01635581.2022.2069274
https://doi.org/10.5897/JMPR2021.7152
http://www.doi.org/10.26538/tjnpr/v1i4.5
http://updatepublishing.com/journal/index.php/jmhe
http://updatepublishing.com/journal/index.php/jmhe
https://doi.org/10.1016/j.eujim.2022.102129
https://doi.org/10.1016/j.ijbiomac.2024.137513
https://doi.org/10.1016/j.compbiomed.2022.106140
https://doi.org/10.1016/j.compbiomed.2022.106140


JOURNAL OF BIOLOGICAL RESEARCH AND BIOTECHNOLOGY  BIO-RESEARCH 
DOI: https://dx.doi.org/10.4314/br.v23i3.2 
 

 
140 

JBRB 23(3):131-143, 2025 

VOLUME 23| DECEMBER 2025 

 

Habeebulahi et al., Unlocking the power of medicinal plants… 

REVIEW ARTICLE 

6(2), 043-055. 

https://doi.org/10.30574/wjbphs.2021.6.2.0048. 

Paudel, S., Mishra, N., & Agarwal, R. (2023). 

Phytochemicals as immunomodulatory molecules in 

cancer therapeutics. Pharmaceuticals, 16(12), 

1652.https://doi.org/10.3390/ph16121652. 

Petran, E. M., Periferakis, A., Troumpata, L., Periferakis, A. 

T., Scheau, A. E., Badarau, I. A., ... & Scheau, C. 

(2024). Capsaicin: Emerging Pharmacological and 

Therapeutic Insights. Current Issues in Molecular 

Biology, 46(8), 7895-

7943.https://doi.org/10.3390/cimb46080468. 

Prasad, S., DuBourdieu, D., Srivastava, A., Kumar, P., & 

Lall, R. (2021). Metal–curcumin complexes in 

therapeutics: an approach to enhance 

pharmacological effects of curcumin. International 

journal of molecular sciences, 22(13), 

7094.https://doi.org/10.3390/ijms22137094. 

Qadir, S. U., & Raja, V. (2021). Herbal medicine: Old 

practice and modern perspectives. In Phytomedicine 

(pp. 149-180). Academic Press. 

https://doi.org/10.1016/B978-0-12-824109-

7.00001-7. 

Quan Gao, Jiao Feng, Wencheng Liu, Chengyong Wen, 

Yihan Wu, Qian Liao, Liang Zou, Xinbing Sui, Tian 

Xie, Jinming Zhang, Yichen Hu, (2022) 

Opportunities and challenges for co-delivery 

nanomedicines based on combination of 

phytochemicals with chemotherapeutic drugs in 

cancer treatment,Advanced Drug Delivery 

Reviews,Volume 188,114445,ISSN 0169-

409X,https://doi.org/10.1016/j.addr.2022.114445. 

Rajendran, P., Maheshwari, U., Muthukrishnan, A., 

Muthuswamy, R., Anand, K., Ravindran, B., ... & 

Chung, W. J. (2021). Myricetin: Versatile plant 

based flavonoid for cancer treatment by inducing 

cell cycle arrest and ROS–reliant mitochondria-

facilitated apoptosis in A549 lung cancer cells and 

in silico prediction. Molecular and cellular 

biochemistry, 476, 57-68. 

https://doi.org/10.1007/s11010-020-03885-6. 

Rani, K. (2020). Cogent note on raised safety concern on 

concurrent uses of herbal formulations. Journal of 

Pharmaceutical and Biological Sciences, 8(2), 90. 

https://doi.org/10.18231/j.jpbs.2020.014. 

Ranjan, A.; Ramachandran, S.; Gupta, N.; Kaushik, I.; 

Wright, S.; Srivastava, S.; Das, H.; Srivastava, S.; 

Prasad, S.; Srivastava, S.K. (2019) Role of 

Phytochemicals in Cancer Prevention. Int. J. Mol. 

Sci., 20, 4981. 

https://doi.org/10.3390/ijms20204981 

Reyhanoglu G, Smith T. Irinotecan. [Updated 2023 Jul 21]. 

In: StatPearls [Internet]. Treasure Island (FL): 

StatPearls Publishing; 2024 Jan-. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK554441/. 

Reyhanoglu G, Tadi P. Etoposide. [Updated 2023 Jul 4]. In: 

StatPearls [Internet]. Treasure Island (FL): 

StatPearls Publishing; 2024 Jan-. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK557864/ 

Richard, O. (2023). Fraud, corruption and counterfeits in the 

Nigerian pharmaceutical industry. Univ Portsm. 

Sadiku, M. N., Sadiku, J. O., & Musa, S. M. (2022). 

Traditional Medicines Around the World. 

IUniverse. 

Sah, N., Shaik, A. A., Acharya, G., Dunna, M., Silwal, A., 

Sharma, S., ... & Bagchi, S. (2024). Receptor-Based 

Strategies for Overcoming Resistance in Cancer 

Therapy. Receptors, 3(4), 425-443. 

https://doi.org/10.3390/receptors3040021. 

Saini, R. K., Rengasamy, K. R., Mahomoodally, F. M., & 

Keum, Y. S. (2020). Protective effects of lycopene 

in cancer, cardiovascular, and neurodegenerative 

diseases: An update on epidemiological and 

mechanistic perspectives. Pharmacological 

research, 155, 

104730.https://doi.org/10.1016/j.phrs.2020.104730. 

Salac, E. L. O., Alvarez, M. R., Gaurana, R. S., Grijaldo, S. 

J. B., Serrano, L. M., Juan, F. D., ... & Nacario, R. 

C. (2022). Biological assay-guided fractionation and 

mass spectrometry-based metabolite profiling of 

Annona muricata L. cytotoxic compounds against 

lung cancer A549 cell line. Plants, 11(18), 2380. 

https://doi.org/10.3390/plants11182380. 

Sauter, E. R. (2020). Cancer prevention and treatment using 

combination therapy with natural compounds. 

Expert review of clinical pharmacology, 13(3), 265-

285. 

https://doi.org/10.1080/17512433.2020.1738218. 

Savairam, V. D., Patil, N. A., Borate, S. R., Ghaisas, M. M., 

& Shete, R. V. (2023). Allicin: A review of its 

important pharmacological activities. 

Pharmacological Research-Modern Chinese 

Medicine, 100283. 

https://doi.org/10.1016/j.prmcm.2023.100283. 

Schepici, G., Bramanti, P., & Mazzon, E. (2020). Efficacy of 

sulforaphane in neurodegenerative diseases. 

International journal of molecular sciences, 21(22), 

8637.https://doi.org/10.3390/ijms21228637. 

Sharifi-Rad, J., Quispe, C., Imran, M., Rauf, A., Nadeem, M., 

Gondal, T. A. & Calina, D. (2021). Genistein: an 

integrative overview of its mode of action, 

pharmacological properties, and health benefits. 

Oxidative medicine and cellular longevity, 2021(1), 

3268136.https://doi.org/10.1155/2021/3268136. 

Shrihastini, V., Muthuramalingam, P., Adarshan, S., Sujitha, 

M., Chen, J. T., Shin, H., & Ramesh, M. (2021). 

Plant derived bioactive compounds, their anti-

cancer effects and in silico approaches as an 

alternative target treatment strategy for breast 

cancer: An updated overview. Cancers, 13(24), 

6222. https://doi.org/10.3390/cancers13246222. 

Singh S, Jaigirdar AA, Mulkey F, Cheng J, Hamed SS, Li Y, 

Liu J, Zhao H, Goheer A, Helms WS, Wang X, 

Agarwal R, Pragani R, Korsah K, Tang S, Leighton 

J, Rahman A, Beaver JA, Pazdur R, Theoret MR, 

Singh H. (2021) FDA Approval Summary: 

Lurbinectedin for the Treatment of Metastatic Small 

Cell Lung Cancer. Clin Cancer Res.;27(9):2378-

2382. doi: 10.1158/1078-0432.CCR-20-3901. Epub 

https://doi.org/10.30574/wjbphs.2021.6.2.0048
https://doi.org/10.1016/B978-0-12-824109-7.00001-7
https://doi.org/10.1016/B978-0-12-824109-7.00001-7
https://doi.org/10.1007/s11010-020-03885-6
https://doi.org/10.18231/j.jpbs.2020.014
https://www.ncbi.nlm.nih.gov/books/NBK554441/
https://www.ncbi.nlm.nih.gov/books/NBK557864/
https://doi.org/10.3390/receptors3040021
https://doi.org/10.3390/plants11182380
https://doi.org/10.1080/17512433.2020.1738218
https://doi.org/10.1016/j.prmcm.2023.100283.
https://doi.org/10.3390/cancers13246222


JOURNAL OF BIOLOGICAL RESEARCH AND BIOTECHNOLOGY  BIO-RESEARCH 
DOI: https://dx.doi.org/10.4314/br.v23i3.2 
 

 
141 

JBRB 23(3):131-143, 2025 

VOLUME 23| DECEMBER 2025 

 

Habeebulahi et al., Unlocking the power of medicinal plants… 

REVIEW ARTICLE 

2020 Dec 7. PMID: 33288660; PMCID: 

PMC9532454. 

Sitarek, P., Synowiec, E., Kowalczyk, T., Bangay, G., 

Śliwiński, T., Picot, L., & Rijo, P. (2022). 

Anticancer properties of Plectranthus ornatus-

derived phytochemicals inducing apoptosis via 

mitochondrial pathway. International Journal of 

Molecular Sciences, 23(19), 

11653.https://doi.org/10.3390/ijms231911653. 

Stalgis, C., Deepak, P., Mehandru, S., & Colombel, J. F. 

(2021). Rational combination therapy to overcome 

the plateau of drug efficacy in inflammatory bowel 

disease. Gastroenterology, 161(2), 394-399. Singh 

SULEMAN, A. S., OLORUNMOLA, T. J., MOHAMMED, 

R. B., AKANDE, H. D., & AJIJOLA, B. A. (2025). 

INFLUENCE OF DECEPTIVE 

ADVERTISEMENTS ON 

CONSUMERS’PURCHASE DECISION OF 

COSMETIC PRODUCTS AMONG RESIDENTS 

IN ILORIN, NIGERIA. Jurnal Ekonomi Akuntansi 

Manajemen Agribisnis, 3(1), 13-24. 

https://jurnal.faperta-

unras.ac.id/index.php/JUREKMA/article/view/268. 

Sumia Akram, Muhammad Mushtaq, Ammara Waheed, 

(2021) Chapter 1 - β-Carotene: Beyond provitamin 

A,Editor(s): Muhammad Mushtaq, Farooq Anwar, 

A Centum of Valuable Plant Bioactives,Academic 

Press,2021, Pages 1-31, ISBN 

9780128229231,https://doi.org/10.1016/B978-0-

12-822923-1.00008-X. 

Sundaram, M. K., Khan, M. A., Alalami, U., Somvanshi, P., 

Bhardwaj, T., Pramodh, S., & Hussain, A. (2020). 

Phytochemicals induce apoptosis by modulation of 

nitric oxide signaling pathway in cervical cancer 

cells. European Review for Medical & 

Pharmacological Sciences, 24(22). 

Swami, D. V., Anitha, M., Rao, M. C. S., & Sharangi, A. B. 

(2022). Medicinal plants: perspectives and 

retrospectives. In Medicinal plants (pp. 1-28). Apple 

Academic Press. 

Szallasi A. (2022) Capsaicin and cancer: Guilty as charged or 

innocent until proven guilty? Temperature (Austin).; 

10(1):35-49. doi: 10.1080/23328940.2021.2017735. 

PMID: 37187832; PMCID: PMC10177684. 

Tiwari, D., & Tiwari, M. (2020). Vincristine: Beyond on 

anticancer treatment. Int J Pharmacogn Life Sci, 1, 

38-

43.https://doi.org/10.33545/27072827.2020.v1.i2a.

17. 

Umamaheswari, D., Muthuraja, R., Kumar, M., & 

Venkateswarlu, B. S. (2021). Standardization of 

herbal drugs–a overview. Int J Pharm Sci Rev Res, 

68(1), 10-47583. 

http://dx.doi.org/10.47583/ijpsrr.2021.v68i01.033. 

van Wyk, A. S., & Prinsloo, G. (2020). Health, safety and 

quality concerns of plant-based traditional 

medicines and herbal remedies. South African 

Journal of Botany, 133, 54-62. 

https://doi.org/10.1016/j.sajb.2020.06.031. 

Varghese, E., Liskova, A., Kubatka, P., Samuel, S. M., & 

Büsselberg, D. (2020). Anti-angiogenic effects of 

phytochemicals on miRNA regulating breast cancer 

progression. Biomolecules, 10(2), 

191.https://doi.org/10.3390/biom10020191. 

Vrânceanu, M., Galimberti, D., Banc, R., Dragoş, O., Cozma-

Petruţ, A., Hegheş, S. C., ... & Filip, L. (2022). The 

anticancer potential of plant-derived nutraceuticals 

via the modulation of gene expression. Plants, 

11(19), 2524. 

https://doi.org/10.3390/plants11192524. 

Wang, F., Xue, Y., Fu, L., Wang, Y., He, M., Zhao, L., & 

Liao, X. (2022). Extraction, purification, bioactivity 

and pharmacological effects of capsaicin: a review. 

Critical Reviews in Food Science and Nutrition, 

62(19), 5322-

5348.https://doi.org/10.1080/10408398.2021.18848

40. 

Warrier, N. M., Agarwal, P., & Kumar, P. (2020). Emerging 

importance of survivin in stem cells and cancer: the 

development of new cancer therapeutics. Stem Cell 

Reviews and Reports, 16(5), 828-

852.https://doi.org/10.1007/s12015-020-09995-4. 

Xu, X., Yi, H., Wu, J., Kuang, T., Zhang, J., Li, Q. & Fan, G. 

(2021). Therapeutic effect of berberine on metabolic 

diseases: Both pharmacological data and clinical 

evidence. Biomedicine & Pharmacotherapy, 133, 

110984.https://doi.org/10.1016/j.biopha.2020.1109

84. 

Zhang, S., Zhu, Q., Chen, J. Y., OuYang, D., & Lu, J. H. 

(2020). The pharmacological activity of 

epigallocatechin-3-gallate (EGCG) on Alzheimer's 

disease animal model: A systematic review. 

Phytomedicine, 79, 

153316.https://doi.org/10.1016/j.phymed.2020.153

316. 

Zhang, X., Miao, J., Song, Y., Zhang, J., & Miao, M. (2024). 

Review on effects and mechanisms of plant-derived 

natural products against breast cancer bone 

metastasis. Heliyon, 10(18). 

Zhang, Y., Sun, Z., Jia, J., Du, T., Zhang, N., Tang, Y., ... & 

Fang, D. (2021). Overview of histone modification. 

Histone Mutations and Cancer, 1-16. 

https://doi.org/10.1007/978-981-15-8104-5_1. 

Zhong, Lei, Yueshan Li, Liang Xiong, Wenjing Wang, Ming 

Wu, Ting Yuan, Wei Yang et al. "Small molecules 

in targeted cancer therapy: advances, challenges, 

and future perspectives." Signal transduction and 

targeted therapy 6, no. 1 (2021): 201. 

https://doi.org/10.1038/s41392-021-00572-w. 

Zhou, H., Zhang, M., Cao, H., Du, X., Zhang, X., Wang, J., 

& Bi, X. (2023). Research progress on the 

synergistic anti-tumor effect of natural anti-tumor 

components of Chinese herbal medicine combined 

with chemotherapy drugs. Pharmaceuticals, 16(12), 

1734. https://doi.org/10.3390/ph16121734. 

Zou, H., Ye, H., Kamaraj, R., Zhang, T., Zhang, J., & Pavek, 

P. (2021). A review on pharmacological activities 

and synergistic effect of quercetin with small 

molecule agents. Phytomedicine, 92, 153736.

https://jurnal.faperta-unras.ac.id/index.php/JUREKMA/article/view/268
https://jurnal.faperta-unras.ac.id/index.php/JUREKMA/article/view/268
http://dx.doi.org/10.47583/ijpsrr.2021.v68i01.033
https://doi.org/10.1016/j.sajb.2020.06.031
https://doi.org/10.3390/plants11192524
https://doi.org/10.1007/978-981-15-8104-5_1
https://doi.org/10.1038/s41392-021-00572-w
https://doi.org/10.3390/ph16121734


JOURNAL OF BIOLOGICAL RESEARCH AND BIOTECHNOLOGY  BIO-RESEARCH 
DOI: https://dx.doi.org/10.4314/br.v23i3.2 
 

 
142 

JBRB 23(3):131-143, 2025 

VOLUME 23| DECEMBER 2025 

 

Habeebulahi et al., Unlocking the power of medicinal plants… 

REVIEW ARTICLE 

 
Publisher's Note: Bio-Research remains neutral with regard to jurisdictional claims in published maps and institutional affiliations. Bio-Research or its licensor (e.g. a 

society or other partner) holds exclusive rights to this article under a publishing agreement with the author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of such publishing agreement and applicable law. 

 

Table 2: Different Natural Compounds of Plant Origin Used in Treating Various Cancers with their Pathways and 

Developmental Stage. 
Natural Compound/Plant 

Source 
Mechanism of Action Target Genes 

Cancer Type and other Pharmacological 

Benefits 

Curcumin (Turmeric 

(Curcuma longa) 

Inhibits cell proliferation 

(TNF, IL-), induces apoptosis 

(p53, BCL1, MCL1, Caspase-

2). 

TNF, AR, VEGF, IL-, FGF, 

EGF, HER-2, EGFR, NF-κB, 

STAT, AP-1 

Breast, head and neck, skin, lung, 

gastrointestinal, prostate, colorectal, 

hypoglycemic, antimicrobial, 

neuroprotective, and immunomodulatory 

Resveratrol (berries, grapes, 

peanuts) 

Affects cell cycle regulation 

(CDK, P53), Antioxidant 

NF-κB, APE1/Ref-1, MCP-1, 

LSD1 

head and neck, ovarian, cervical, Breast, 

blood, kidney, liver, eye, cervical, uterine, 

bladder, prostate, brain, lung, thyroid, 

esophageal, skin, gastric, colon, and bone,  

Neurodegenerative diseases, antiobesity, 

antiviral, cardioprotective, antidiabetic 

Paclitaxel (Taxol) (Taxus 

brevifolia, Pacific yew tree ) 

Disruption of microtubule 

function (p53; Breast cancer 1 

gene (BRCA1)) 

IL-1β, JNK1, TNF-α, AP-1, 

ERK1, p38,  IL-1α,  

Breast,  lung, ovarian 

Epigallocatechin gallate 

(EGCG) (Green tea) 

Induction of apoptosis, 

proliferation inhibition, 

Antioxidant, 

CDH1 (e-cadherinegene), 

Retinoic acid receptor 

DNMT1, β(RARβ), DAPK1, 

HDAC1, DNMT3B 

Colorectal, breast, bladder, prostate, head 

and neck, lung, Antibacteria, Alzheimer's 

disease, metabolic syndrome 

 

Sulforaphane (Cruciferous 

vegetables) 

Induction of enzymes 

detoxification, pro-apoptotic. 

AURKA, TIMP1, CRYAB, 

CEP55, CRC, PLCE1, and 

MMP28  

Colorectal, Neurodegenerative disease, 

diabetes, cardiovascular diseases, obesity 

Genistein (Soybeans) Angiogenesis Inhibition, 

Modulation of hormone 

activity, Antioxidant 

p16-INK4a, p21-WAF1, p16-

INK4a and p21-WAF1  

Breast, lung, colorectal, pancreatic, anti-

inflammatory, antibacterial, 

Cardiovascular diseases and antiviral 

activities 

Quercetin (Onions, apples, 

redwine, tea)  

Inhibition of cell proliferation, 

anti-inflammatory, antioxidant 

Cytochrome crelease, bcl-2-

associated Xprotein (BAX), 

Cysteine-aspartic proteases 

(caspase)-3, Anti-

apoptoticBcl-2, Caspase-9, 

Transforming growth factorβ 

(TGF-β),  

prostate, breast, lung, colorectal, 

cardiovascular diseases, obesity, diabetes 

Capsaicin  

(Chili peppers) 

Apoptosis induction, 

inhibition of cell growth. 

c-myc, p53, c-Ha-ras Breast, lung, bladder, colon and 

pancreatic, colorectal, antimicrobial 

effects, metabolic disorders 

Silymarin/Silibinin 

(Milk thistle) 

Cell regeneration, 

Antioxidant, Anti-

inflammatory   

TGF-β, interferon-gamma, 

IL-2, TNF-α, IL-4, COX-2 

and NF-кB 

Skin, breast, colorectal, lung, pancreatic, 

gastrointestinal, prostate, Preventive 

effects in nephrotoxicity, hepatotoxicity, 

viral hepatitis, and neurotoxicity. 

Depression, lung diseases, prostate 

diseases 

Berberine  

(Berberis plants) 

Promotes apoptosis, Inhibition 

of cell progression 

IL-1, IL-6, TNF,  

cyclooxygenase2 and 

prostaglandinE2 

Colon, metabolic diseases (e.g., diabetes 

and obesity), antimicrobial, antiprotozoal, 

antidiarrheal and antitrachoma activity 

Ellagic acid   

(Nuts, Pomegranates, 

berries) 

Anti-proliferative, Antioxidant p65, p53-dependentgenes, 

NF-kBp50,  PPAR family 

Colorectal, bladder, prostate, breast, lung, 

ovarian, anti-inflammatory, 

neuroprotective, diabetes, hypertension, 

and hyperlipidemia 

Lycopene (Watermelon, 

Tomatoes, pink grapefruit) 

Anti-proliferative, Antioxidant IGFBP-3,   uPAR, c-fos Lung, breast, colorectal, ovarian, 

pancreatic, cervical, Epilepsy, Parkinson's 

disease, Alzheimer's disease, 

Cardioprotective and anti-microbial 

properties 

Indole-3-carbinol 

(Cruciferous vegetables) 

Apoptosis, Modulation of 

estrogen metabolism,  

CYP1A1, AhR, CYP1B1  Head and neck, lung, breast, bladder, 

Cardioprotective, antioxidant, and anti-

inflammatory effects 

Beta-glucans  Stimulation of immune CR3, TLR-2/6 Prostate, breast, ovarian, colorectal, 
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(Oats, barley, mushrooms) response. cardiovascular system, lipid metabolism, 

ameliorating glucose, and blood pressure 

Allicin  

(Garlic) 

Pro-apoptotic, anti-

proliferative, Antioxidant 

E2F3, E2F2, E2F1 Bladder, colorectal, lung, Breast, prostate, 

neuroprotection, anti-inflammatory, anti-

alzheimer, antioxidant, antidiabetic, 

cardio protective,  

Catechins  

(Fruits, tea, cocoa)  

Anti-proliferative, anti-

inflammatory, Antioxidant  

MAPkinase, JAKs, JNK,  

BCL-2,  Nrf2 

Pancreatic, colorectal, breast., lung, anti-

inflammatory, anti-diabetic, anti-

neuroprotective, memory enhancer, 

bactericidal, anti-arthritis, hepato-

protective 

Ursolic Acid (Apples, 

cranberries, basil,  

Newbouldia laevis) 

Inhibition of metastasis, 

induction of apoptosis. 

MMP-9, Bcl-2, BAX, Bcl-xL, 

CT45A2 

Hepatocellular carcinoma, Breast, anti-

inflammatory, anti-oxidant 

Limonene  

(Citrus peels) 

Anti-proliferative, Induction 

of detoxification enzymes 

Bcl-2-associated Xprotein 

(BAX), Cysteine-aspartic 

proteases (caspase)-3, 

Cytochrome-C release,  

Caspase-9, Transforming 

growth factorβ (TGF-β), 

Anti-apoptotic Bcl-2 

Not directly associated with the cause of 

specific cancers, rather involved in 

cellular pathways related to apoptosis and 

regulation of cell survival, analgesic, 

antibacterial, immune regulation, 

treatment of metabolic diseases, 

neuroprotection, anti-inflammatory 

properties, antioxidant   

Vinblastine (Periwinkle 

plant, Catharanthus roseus) 

Inhibition of microtubule 

assembly 

CCNB1, AURKA Colorectal, Breast, lung, prostate, ovarian, 

Hodking’s disease, lymphosarcoma, 

reticulum cell sarcoma, acute leukemia, 

carcinoma of the 

breast,  choriocarcinoma 

Vincristine (Periwinkle 

plant, Catharanthus roseus) 

Inhibition microtubule 

formation, Binds to tubulin 

CYP3A5, CYP3A4 Lymphoma, Liver, leukemia, Wilms 

tumor, neuroblastoma, Hodking’s disease, 

reticulum cell sarcoma, lymphosarcoma, 

breast carcinoma, acute leukemia, 

choriocarcinoma 

Topotecan  

(Happy tree, Camptotheca 

acuminata) 

Inhibition of DNA 

topoisomeraseI. 

ABCG2, ABCB1, IFIH1, 

ALDH1A1, SAMD4, EPHA3 

Ovarian, breast, colon. 

Irinotecan (Happy tree, 

Camptotheca acuminata) 

Inhibits DNA topoisomerase I. UGT1A1 colorectal, pancreatic, ovarian, and lung 

cancers 

Etoposide (May apple plant, 

Podophyllum peltatum) 

Inhibition of DNA 

topoisomerase II. 

SEMA5A, SLC7A6, PRMT7 Lung cancer (SCLC) and testicular cancer. 

Beta-carotene (Carrots, 

sweet potatoes, spinach) 

Modulates immune response, 

Antioxidant,  

SEMA5A, SLC7A6, PRMT7 Involved in difference biological 

processes, including cell signalling and 

immune response, cataract, 

osteoclastogenesis, reduce the risk of age-

related macular degeneration (AMD), 

coronary heart diseases 

Source: Clinical trials from 2011 to 2022 and data from FDA 1996-2022. 

 

 

 


