Cytotoxic, Antioxidant, and Antibacterial Potentials of Selected Ethiopian Medicinal Plants: A Phytochemical Review









































Introduction


Ethiopian herbal remedies, based on a long-standing tradition of medicinal plants, play a vital role in daily healthcare. These plants contain bioactive compounds that can serve as alternatives or supplements to modern treatments, especially in regions without access to conventional medicine. The biodiversity of Ethiopia highlights the potential of these natural resources to prevent illness and promote well-being, indicating a possible integration into modern healthcare for innovative treatment options and sustainable practices 1, 2.. Ethiopia's population depend on on traditional medicine for 70 to 80 percent of their healthcare needs due to limited access to modern services and cultural influences, highlighting significant gaps in the healthcare system and the necessity for culturally respectful and accessible remedies. 3 . In southern Ethiopia, Borena pastoralists utilize medicinal plants for healthcare, treating illnesses and aiding in cancer prevention. These plants also provide vital animal feed and fodder 4-7
Antioxidant-rich plants such as Gnidia involucrata, Aloe vera, Withania somnifera, and Amaranthus spinosus may combat cancer by killing cancer cells, slowing tumor growth, and disrupting cancer pathways. They contain flavonoids and phenolic acids that fight oxidative stress and protect DNA, as well as alkaloids and tannins that hinder cancer cell growth, presenting potential as natural and effective anticancer options8-11 Cancer is increasingly problematic in Ethiopia, driven by an aging population, urbanization, lifestyle changes, environmental factors, and limited healthcare access. The most prevalent types include breast, cervical, colorectal, liver, and prostate cancers. Tackling this issue requires improved prevention, early detection, enhanced healthcare systems, and research into medicinal plants with potential anticancer properties  12, 13. Cancer is increasingly becoming a health concern in Ethiopia, driven by population growth, urbanization, lifestyle changes, and limited access to treatment. The most prevalent types are breast, cervical, colorectal, liver, and prostate cancers. Solutions involve enhanced prevention, early detection, improved healthcare systems, and research into medicinal plants with potential anti-cancer properties. Cancer treatments such as surgery, chemotherapy, radiation, immunotherapy, and targeted therapy aim to reduce tumors and prevent their growth. However, they often harm healthy cells and may lead to drug resistance, complicating early diagnosis and treatment. Traditional chemotherapy is notably non-selective, damaging healthy organs and fostering resistance, spurring interest in safer, more effective alternatives from natural sources and medicinal plants. 12, 14-17
1.2. Burden of the cancer in Ethiopia 
Cancer is a growing health concern in Ethiopia, driven by factors such as an aging population, urbanization, lifestyle changes, and limited access to detection and treatment. Women have a higher incidence of cervical and breast cancers, with cervical cancer being the leading cause of cancer deaths, primarily due to chronic HPV infections and inadequate screening. Men are more susceptible to prostate and liver cancers. In 2019, Ethiopia recorded 6,570 new cervical cancer cases and 5,450 new breast cancer cases, with increasing occurrences of pancreatic, kidney, colorectal, ovarian, and lung cancers over the past decade 18-22 



 Cancer cases in Ethiopia are increasing due to limited screening, late detection, and inadequate healthcare access. Contributing factors include tobacco and alcohol use, poor diets, sedentary lifestyles, chronic diseases, pollution, and inflammation. Treatment challenges arise from insufficient radiation therapy centers, chemotherapy drug shortages, and a lack of trained specialists, resulting in delayed diagnoses and lowered recovery chances. Traditional medicine remains significant, particularly with native herbs. A comprehensive approach involving enhanced screening, HPV vaccination, improved diagnostics, research into local plants, and preventive measures is essential to combat cancer. 18-23.In 2019, prevalent cancers among women included cervical cancer (6,570 cases), breast cancer (5,450 cases), leukemia (3,980 cases), thyroid cancer (1,990 cases), and colorectal cancer (1,440 cases), while cancer of the larynx and mesothelioma were the rarest, both with 60 cases. Ethiopian women had the highest incidence rates for cervical (24.6 per 100,000) and breast cancer (23 per 100,000). Notably, from 2010 to 2019, pancreatic cancer cases rose by 79%, kidney cancer by 72%, and lung cancer by 69%. In contrast, stomach cancer increased by 15%, whereas leukemia declined by 7%.24-26. 
Cervical cancer was the most diagnosed cancer among Ethiopian women in 2019, with 6,570 cases, followed by breast cancer (5,450) and leukemia (3,980). The age-standardized incidence rate for cervical cancer was 24.6 per 100,000 women. Colon cancer incidence notably increased by 79% from 2010 to 2019, while stomach cancer rose by 15% and leukemia rates fell by 7%. The least common cancers included throat cancer and mesothelioma (60 cases each), and other oral cancers (50 cases)27, 28 . 
From 2010 to 2019, cancer incidence rates for leukemia and Hodgkin's lymphoma decreased by 1% to 14%, while rates for other cancers increased by 1% to 30%. In 2019, cervical and breast cancers were the leading causes of cancer deaths, with 3,870 and 3,700 fatalities, respectively. Pancreatic cancer saw the largest mortality increase at 81%, followed by lung cancer (70%), kidney cancer (66%), and ovarian cancer (61%). Leukemia's mortality rose slightly by 1%29, 30. Adolescents and young adults aged 15 to 39 experiences major life changes while facing higher risks for cancers such as Hodgkin lymphoma and gonadal germ cell tumors. They often encounter financial and social barriers that hinder access to appropriate care, leading to health disparities and complications in treatment 31, 32.
1.3. Burden of bacteria in the Ethiopia 
 
Multidrug-resistant (MDR) bacteria pose a significant public health risk, responsible for approximately 2.8 million infections and over 35,000 deaths each year in the US. They affect both humans and animals, resulting in extended hospitalizations and increased healthcare costs. Combating antibiotic resistance requires global collaboration to reduce unnecessary antibiotic usage across healthcare, agriculture, and environmental sectors 33.  Political leaders in Ethiopia are expressing concern about antimicrobial resistance (AMR), particularly related to urinary tract infections from Gram-negative bacteria like Klebsiella pneumonia, Pseudomonas aeruginosa, and Escherichia coli. The use of medicinal plants is suggested as a potential solution to combat multidrug-resistant bacteria, including methicillin-resistant Staphylococcus aureus impact on local communities and health34, 35 .


1.4. Burden of Oxidative stress in Ethiopia 
Reactive oxygen species cause oxidative stress in Ethiopia, contributing to chronic diseases such as diabetes, cancer, and heart issues. Limited access to fruits and vegetables worsens nutritional challenges, while infections like HIV/AIDS and malaria induce inflammation and weaken the immune system. Vulnerable populations are more affected by environmental factors like pollution and toxic metals. Enhancing nutrition and environmental protections is essential 36-38 . In Ethiopia, increasing cancer cases are linked to oxidative stress harming DNA and normal cell function. Antioxidants from medicinal plants, particularly those high in flavonoids, are being recognized for their potential to mitigate oxidative damage and prevent chronic diseases. This trend combines traditional herbal remedies, utilized by about eighty percent of the population, with modern scientific approaches, paving the way for natural antioxidant cancer treatments 37, 39, 40. Free radicals and reactive oxygen species (ROS) produced during metabolism can lead to oxidative stress, damaging cells and increasing the risk of conditions like cancer, heart disease, inflammation, and cataracts. Common examples include hydrogen peroxide and superoxide anions, which particularly affect endothelial cells. Antioxidant enzymes such as glutathione peroxidase, catalase, and superoxide dismutase help mitigate these effects. Research indicates that proper nutrition and natural antioxidants may aid in managing oxidative stress, slowing aging, and reducing disease risk. 41. 
Exogenous antioxidants from food and supplements boost the body's defenses and offer various health benefits, with an increasing focus on plant-based sources underscoring the importance of medicinal plants for health and wellness 42. Medicinal plants are crucial for drug development in Ethiopia, with over 80% of the population relying on them for remedies. Despite their potential to treat diseases like malaria and cancer, research into their medicinal properties is limited. This review examines the phytochemistry of these plants to substantiate their health benefits, aligning with the WHO's Traditional Medicine Strategy to enhance access to herbal medicine 43
2. Method

The study looked into the antioxidant effects of Ethiopian natural products from both plants and animals, using research published up to November 2026. It focused on medicinal plants known for their antioxidant and anti-cancer benefits, applying methods like the DPPH radical scavenging test and the MTT assay to check cytotoxicity against cancer cells. Antibacterial properties were tested with the Agar Well Diffusion Method, measuring inhibition zones to gauge their therapeutic potential 
2.1. Categorization of Antioxidant Activities.
Testing the in vitro strength of natural compounds focuses on assessing antioxidant activity through techniques like Ferric reducing antioxidant power (FRAP), DPPH radical scavenging, and Trolox equivalent antioxidant capacity (TEAC). Inconsistencies in measurements can hinder cross-study evaluations. Reliability improves by classifying natural products based on IC50 values, defining high capacity as IC50 < 50 μg/mL for extracts and IC50 < 10 μg/mL for compounds, with moderate capacity set at IC50 between 50–100 μg/mL for extracts and IC50 > 20 μg/mL for compounds 44, 45.


2.2. Categorization of Antibacterial Activities.
Sizes of inhibition zones, minimum inhibitory concentrations (MIC), and percentage inhibition are vital metrics for evaluating the antibacterial effectiveness of plant extracts and drugs. The classifications are as follows: Very Effective (MIC < 100 µg/mL, inhibition zone > 20 mm), Strong Activity (MIC 100–500 µg/mL, inhibition zone 15–20 mm), Moderate Activity (MIC 500–1000 µg/mL, inhibition zone 10–14 mm), Weak Activity (inhibition zone 7–9 mm, MIC 1000–2000 µg/mL), and Inactive (inhibition zone < 7 mm, MIC > 2000 µg/mL). For percentage inhibition: 80–100% indicates very strong, 60–79% strong, 40–59% moderate, 20–39% weak, and under 20% is inactive. Antibacterial activity can be tested using methods like the Disc Diffusion Method, which measures the clear zones around treated discs, and the Agar Well Diffusion Method, which checks inhibition zones around wells. The Minimum Inhibitory Concentration (MIC) shows the lowest amount of antimicrobial needed to stop bacterial growth, while the Minimum Bactericidal Concentration (MBC) is the smallest amount that kills bacteria. The Broth Dilution Assay helps determine both MIC and MBC in liquid media. Common test strains include Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Salmonella typhi, and Bacillus subtilis, which are key for evaluating antibacterial effectiveness and guiding treatments46, 47.
2.3. Categorization of Anticancer Activities
The anticancer potential of plant extracts is evaluated based on their toxicity to cancer cell lines, using IC₅₀ values and cell inhibition percentages. IC₅₀ values below 10 µg/mL indicate very strong activity, while values from 10-50 µg/mL and 50-100 µg/mL indicate strong and moderate activity, respectively. Values above 100 µg/mL suggest weak to inactive effects. Inhibition percentages categorize activity as very strong (80-100%), strong (60-79%), moderate (40-59%), weak (20-39%), and inactive (under 20%). A viability drop exceeding 80% suggests excellent anticancer potential, while less than 20% is considered poor. Evaluating anticancer activity contains various assays: the MTT assay for mitochondrial function and cell viability, Trypan Blue for distinguishing live and dead cells, flow cytometry for apoptosis and cell cycle assessment, and the SRB assay for cell density measurement. Additional methods include the LDH cytotoxicity assay for detecting membrane damage, the Annexin V assay for identifying apoptotic cell death, and caspase activation assays for monitoring apoptosis-related enzymes. Common cancer cell lines used in research include MCF-7 and MDA-MB-231 (breast), HeLa (cervical), Hep G (liver), A549 (lung), HT-29 and HCT-116 (colon), and PC-3 (prostate)20-22, 45, 48

3. Result and discussion 

Table 1 display cabinet the key phytochemical classes found in medicinal plants and their connection to anticancer effects, illustrating how plant secondary metabolites can destroy cancer cells, slow their growth, and promote cell death 49-51.. Alkaloids are a key group of plant-based compounds, widely recognized for their anticancer properties. Important examples include vincristine and vinblastine, both established chemotherapeutic drugs. Colchicine stops microtubule formation, producing an antimitotic effect, while solasodine is identified to induce tumor cell death. Overall, alkaloids stand out as the most researched and validated group in the dataset, linking traditional remedies with modern cancer therapies 49, 52. Terpenoids and diterpenes, such as withanolides, triterpenes, limonoids, and diterpene esters, are known for their strong antitumor and cell-killing properties. They include beneficial compounds like withanolides and triterpenes, as well as toxic but bioactive ones like phorbol esters and certain diterpene esters. In short, while these compounds are highly bioactive, it’s important to assess their toxicity carefully, especially for the more harmful types like phorbol esters and specific diterpene esters50, 53  Flavonoids and phenolic compounds are found in nearly all plant groups and are valued for their beneficial effects, like acting as antioxidants, slowing cell growth, and neutralizing free radicals. They’re also important in chemoprevention, helping to reduce oxidative stress, which can contribute to tumor development54. Glycosides, like cardiac glycosides, iridoids, and phenolic glycosides, pull double duty—they can target and destroy cancer cells while also calming inflammation. This rare combination makes them exciting candidates for developing new strategies in cancer therapy and inflammation management55.The table 1  highlights the impressive antioxidant, antibacterial, and cytotoxic effects of various medicinal plants long used in Ethiopian and African ethno medicine, showcasing their promise in preventing and treating cancer. Rich in bioactive compounds like alkaloids, flavonoids, phenolics, terpenoids, lignans, saponins, and glycosides, these plants generally display moderate to remarkably strong biological activity56.

Several plants such as Plumbago zeylanica, Gloriosa superba, and Withania somnifera display potential cancer-fighting properties due to their bioactive compounds. Key compounds like withanolides, vincristine, and vinblastine can destroy cancer cells, disrupt signaling pathways, and slow tumor growth, with vinblastine and vincristine being particularly used in cancer therapy 56. Some plants, including Centella asiatica, Linum usitatissimum, Olea europaea subsp. cuspidata, Vernonia amygdalina, and Withania somnifera, possess antioxidants that neutralize reactive oxygen species, lower oxidative stress, and protect DNA, indicating potential cancer-preventive benefits linked to oxidative stress and cancer development 57. Several plant species, including Carissa spinarum, Croton macrostachyus, and Ferula communis, have important antibacterial properties attributed to bioactive compounds such as phenolics and flavonoids that affect microbial membranes and inhibit crucial enzymes58.
The exploration highlights the healing properties of plants like Withania somnifera, known for its antioxidant, antibacterial, and cytotoxic effects. Additionally, Vernonia amygdalina and Zehneria scabra exhibit significant antioxidant, antibacterial, and anticancer benefits, indicating their potential for adaptable therapeutic solutions59. Certain plants, such as Euphorbia tirucalli, Jatropha curcas, and Ricinus communis, are highly toxic due to their potent diterpene esters and harmful proteins. Although these substances may possess anticancer potential, careful dosage adjustments, purification, and thorough toxicity testing are crucial prior to any therapeutic applications60-62.
[bookmark: _GoBack]Table 1 underscores the role of medicinal plants in drug discovery and cancer research, emphasizing their bioactive compounds. It reviews their potential in developing various agents, including antioxidants, antimicrobials, and anticancer drugs. Important phytochemicals like vincristine and vinblastine from Catharanthus roseus promote apoptosis and inhibit cell division, while phenolics and flavonoids in Centella asiatica and Withania somnifera help reduce oxidative stress. Additionally, antibacterial compounds from Carissa spinarum disrupt bacterial functions, with Withania somnifera highlighted for its unique antioxidant and antibacterial properties.
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              Figure 1. Biological activities of the Ethiopian medicinal plants  
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Figure 2. Biological activities of the Ethiopian medicinal plants level of the strength of table 1 

Figure 3. Total percentage of Ethiopian medicinal plants contains anti-oxidant activities 





Figure 4. Anti-bacterial and anti-oxidant activities of the medicinal plants from the table 1
The dataset identifies several antibacterial plants, notably Carissa spinarum and Withania somnifera, with over 4% effectiveness. It also lists plants with around 3% effectiveness, such as Bersama abyssinica. The importance of polyherbal synergy is highlighted, enhancing antibacterial effects through compounds like flavonoids, tannins, terpenoids, and glycosides






 
Figure 5. Anti-cancer activities of the medicinal plants from the table 1
Certain plants, such as Vernonia amygdalina and Solanum nigrum, possess anticancer properties, representing about 3% of known species with cytotoxic potential. Withania somnifera is prized for its adaptogenic effects, while Catharanthus roseus is a vital source of vincristine, a key chemotherapy drug. Others, including Bersama abyssinica, Euphorbia tirucalli, and Jatropha curcas, are packed with bioactive compounds that can activate apoptosis and slow tumor growth, highlighting their significance in cancer research.
Some plants are famous for their powerful antioxidant benefits. Top-rated ★★★★★ picks include Centella asiatica, loaded with asiaticoside; Linum usitatissimum, full of lignans and omega-3 fatty acids; Olea europaea subsp. cuspidata, prized for oleuropein; Vernonia amygdalina, rich in sesquiterpene lactones; and Withania somnifera, celebrated for its withanolides. Strong antioxidant plants help neutralize reactive oxygen species (ROS), reduce DNA damage, and prevent cancers linked to oxidative stress.
This paper explores several antibacterial plants rated four out of five stars, including Carissa spinarum, Croton macrostachyus, and Withania somnifera. These plants may help reduce inflammation and protect against chronic diseases linked to cancer. In particular, Withania somnifera and Vernonia amygdalina show strong anticancer effects, while others display notable cytotoxicity (70–75%) and moderate antimicrobial activity (50–55%). Alkaloids and flavonoids play a key role in enhancing these benefits, though some toxicity concerns remain. The Fabaceae family also stands out for its bioactivity, highlighting the potential of these plants in drug development and tackling antimicrobial resistance.
Researchers have identified five main groups of health-boosting phytochemicals: flavonoids, alkaloids, phenolics, terpenoids, and glycosides. Flavonoids are known for their antioxidant power against cancer, alkaloids can trigger cancer cell death, and phenolics help protect DNA. Terpenoids have antimicrobial effects, while glycosides can interrupt disease processes. Plants like Acokanthera schimperi and Indigofera vohemarensis display strong anticancer potential. Antioxidant-rich plants may lower cancer risk by causing cell cycle arrest and apoptosis. The study highlights the therapeutic value of various plant families, especially Fabaceae, with flavonoids and phenolics dominating the antioxidant profile, supported by terpenoids, alkaloids, and saponins, showing just how important plants are for health and medicine.
3.2. Phytochemical structure of extracts compounds from the Ethiopian medicinal plants 
Phytochemical data shows how different groups of bioactive compounds are distributed in medicinal plants, highlighting their roles and therapeutic potential. Flavonoids (~28%) stand out for their powerful antioxidant and anticancer properties. Phenolics and phenolic acids (~14%) help neutralize free radicals and reduce inflammation. Alkaloids (~11%) can induce cell death and slow cancer growth. Tannins (~11%) enhance antioxidant and antimicrobial effects. Terpenoids and triterpenoids (~8%) display cancer-fighting potential through cytotoxic activity. Glycosides (~8%) also contribute anticancer benefits, while isoflavonoids (~6%) support hormonal balance. Saponins (~3%) add even more health-boosting properties. The tables 1 and 2 provide an overview of Ethiopian medicinal plants and their phytochemical components, including polyphenols, alkaloids, glycosides, and terpenoids. These compounds may combat cancer by enhancing antioxidant defenses, inducing apoptosis, slowing cancer cell growth, and inducing cell cycle arrest. The phytochemicals suggest potential for developing plant-based chemotherapy, cancer prevention strategies, and phytopharmaceutical treatments, highlighting opportunities for future research and application in cancer care..
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Figure 6. Anti-cancer, anti-oxidant and anti-bacterial activity of some phytochemical isolated from Ethiopian medicinal plants 









4. Future potentials of Ethiopian medicinal plants in the discovery of anticancer drugs

Ethiopia’s medicinal plants, including Bersama abyssinica and Carissa spinarum, display potential as anticancer agents due to their antioxidant, antibacterial, and cytotoxic properties. Rich in bioactive compounds like flavonoids and terpenoids, they may induce cancer cell death and slow tumor growth. Although traditional knowledge underscores their benefits, clinical trials are necessary for validation. The under-researched status of many plants presents opportunities for drug development within Ethiopia’s biodiversity.

5. Conclusion

In Ethiopia, medicinal plants play a big role in healthcare, with roughly 70–80% of people depending on traditional remedies. This has become even more important as cancer cases rise, offering affordable and accessible options alongside modern treatments. Compounds like tannins and flavonoids in these plants show potential for preventing and treating cancer, making safer therapies crucial as social and environmental changes increase health risks. Public health is under growing pressure from population growth, urbanization, lifestyle changes, and limited access to early detection and treatment. Common cancers include cervical and breast cancer in women, and prostate and liver cancer in men, with 2019 seeing about 6,570 new cervical and 5,450 new breast cancer cases. Issues like late diagnoses, weak infrastructure, scarce treatment resources, and financial strain best part the need for better screening, wider HPV vaccination, and stronger prevention programs. The country also faces rising multidrug-resistant microbes, much like in the U.S., where such infections cause millions of cases and tens of thousands of deaths each year. Gram-negative bacteria, especially those causing urinary tract infections, are a major concern. Looking into medicinal plants offers hope for tackling antimicrobial resistance and boosting public health. Oxidative stress is another challenge, linked to chronic illnesses like cancer, diabetes, and heart disease, with poor nutrition making the problem worse. 

Table 1. Anticancer and Bioactive Properties of Selected Medicinal Plants



	Botanical Name
	Antioxidant
	Antibacterial
	Cytotoxicity
	Major Bioactive Compounds and Activities
	Ref 

	Bersama abyssinica
	★★★★☆
	★★★☆☆
	★★★★★
	Bufadienolides and lignans induce apoptosis in cancer cells
	 40

	Carissa spinarum
	★★★★☆
	★★★★☆
	★★★★☆
	Flavonoids and glycosides provide ROS scavenging and antimicrobial activity
	 63

	Catharanthus roseus
	★★★★☆
	★★★☆☆
	★★★★★
	Vincristine and vinblastine are clinically used anticancer alkaloids
	 40

	Centella asiatica
	★★★★★
	★★★★☆
	★★★☆☆
	Asiaticoside contributes strong antioxidant and wound-healing activity
	 40

	Croton macrostachyus
	★★★★☆
	★★★★☆
	★★★★☆
	Diterpenoids and flavonoids exhibit cytotoxic and antimicrobial effects
	 64

	Cucumis prophetarum
	★★★☆☆
	★★★☆☆
	★★★★★
	Cucurbitacins show potent antiproliferative and tumor-cell toxic activity
	 50, 61, 64

	Ekebergia capensis
	★★★★☆
	★★★☆☆
	★★★★★
	Limonoids promote apoptosis in cancer cells
	 65, 66

	Euphorbia tirucalli
	★★★☆☆
	★★★★☆
	★★★★★
	Diterpene esters possess strong cytotoxicity but high toxicity risk
	 63

	Ferula communis
	★★★★☆
	★★★★☆
	★★★★☆
	Coumarins exhibit antimicrobial and antiproliferative activities
	 67

	Gloriosa superba
	★★★☆☆
	★★★☆☆
	★★★★★
	Colchicine inhibits mitosis and tumor proliferation
	 68-70

	Jatropha curcas
	★★★☆☆
	★★★★☆
	★★★★★
	Phorbol esters contribute to potent cytotoxicity
	 61, 64, 67

	Juncus effusus
	★★★★☆
	★★★☆☆
	★★★★☆
	Phenolics contribute antioxidant and moderate anticancer effects
	 71

	Kniphofia foliosa
	★★★☆☆
	★★★☆☆
	★★★★☆
	Anthraquinones are associated with cytotoxic activity
	 72

	Lagenaria siceraria
	★★★★☆
	★★★★☆
	★★★★☆
	Cucurbitacins and flavonoids contribute broad anticancer potential
	 40

	Linum usitatissimum
	★★★★★
	★★★☆☆
	★★★★☆
	Lignans and omega-3 fatty acids exhibit chemopreventive effects
	 40

	Maytenus senegalensis
	★★★☆☆
	★★★☆☆
	★★★★★
	Maytansinoids are highly potent cytotoxic compounds
	 26

	Olea europaea subsp. cuspidata
	★★★★★
	★★★★☆
	★★★★☆
	Oleuropein exhibits strong antioxidant and antitumor effects
	 40

	Plumbago zeylanica
	★★★★☆
	★★★★☆
	★★★★★
	Plumbagin induces apoptosis and inhibits cancer proliferation
	 7

	Podocarpus falcatus
	★★★★☆
	★★★☆☆
	★★★★☆
	Diterpenes contribute antioxidant and anticancer activity
	 50

	Premna schimperi
	★★★☆☆
	★★★☆☆
	★★★★☆
	Iridoids contribute moderate cytotoxic effects
	 40

	Prunus africana
	★★★★☆
	★★★☆☆
	★★★★☆
	Phytosterols exhibit antiproliferative activity
	 40

	Ricinus communis
	★★★☆☆
	★★★☆☆
	★★★★★
	Ricin is an extremely potent cytotoxic protein
	 40

	Solanum nigrum
	★★★★☆
	★★★☆☆
	★★★★☆
	Steroidal alkaloids induce apoptosis in tumor cells
	 40

	Vernonia amygdalina
	★★★★★
	★★★★☆
	★★★★☆
	Sesquiterpene lactones show strong anticancer effects
	 40

	Vernonia hymenolepis
	★★★★☆
	★★★☆☆
	★★★★☆
	Phenolic compounds contribute moderate cytotoxic activity
	 40

	Withania somnifera
	★★★★★
	★★★★☆
	★★★★★
	Withanolides possess potent antioxidant and anticancer activity
	 40

	Zehneria scabra
	★★★★☆
	★★★★☆
	★★★★☆
	Cucurbitacins contribute antioxidant and cytotoxic properties
	 40


	Plant Name
	Family
	Plant Parts Used
	Extracts
	Anticancer Compounds
	Anticancer Methods
	Biological Activities
	Ref

	Acmella caulirhiza
	Asteraceae
	Leaves, flowers
	Aqueous extract
	Alkaloids, flavonoids, tannins
	Inhibits cancer cell growth
	Antioxidant, antimicrobial
	  73

	Acokanthera schimperi
	Apocynaceae
	Leaves, roots
	—
	Ouabain (cardiac glycoside)
	Kills cancer cells via cytotoxicity
	Cytotoxic, ant proliferative
	 74

	Amaranthus thunbergii
	Amaranthaceae
	Leaves, stems
	Methanol extract
	Glycosides, phenolics, steroids, terpenoids, saponins, carotenoids, tannins
	Cell cycle arrest at G2/M phase
	Antioxidant, antimicrobial
	 75

	Albizia amara
	Fabaceae
	Roots, leaves, flowers, seeds, bark
	Aqueous extract
	Not specified
	Not specified
	Antioxidant, antimicrobial
	 50

	Cleome hirta
	Cleomaceae
	Leaves, seeds
	Methanol extract
	Pinocembrin, flavonoids
	Anticancer activity (in vitro & in vivo)
	Antioxidant
	 67

	Chionothrix latifolia
	Asparagaceae
	Roots, stems, leaves
	Ethanol, water extracts
	Flavonoids, phenolic acids
	Inhibits cancer cell growth
	Anticancer, antioxidant
	 50

	Enneapogon persicus
	Poaceae
	Leaves, stems
	Methanol, ethanol, water
	Flavonoids, phenolic acids
	Inhibits cancer cell growth (in vitro)
	Anticancer, antioxidant
	 76

	Entada leptostachya
	Fabaceae
	Seeds, leaves, bark
	Methanol, ethanol, water
	Alkaloids, flavonoids, phenolics
	Inhibits cell proliferation
	Antioxidant, antimicrobial
	 64

	Erythrochlamys spectabilis
	Fabaceae
	Bark, leaves, roots
	Methanol, ethanol, water
	Alkaloids, tannins, flavonoids
	Inhibits cancer cell growth
	Antioxidant
	 67

	Euphorbia schimperiana
	Euphorbiaceae
	Aerial parts, roots, leaves
	Methanol extract
	Triterpenoids
	MCF-7 cytotoxic activity
	Antibacterial
	 77

	Ficus palmata
	Moraceae
	Fruits, bark, leaves
	Methanol extract
	Flavonoids, tannins, alkaloids
	Anti-metastatic activity
	Antioxidant
	 64

	Indigofera vohemarensis
	Fabaceae
	Leaves, stems, roots
	Methanol, ethanol
	Pterocarpan isoflavonoids
	HeLa and HL-60 cytotoxic activity
	Anticancer, antidiabetic
	 78

	Indigofera vohemarensis
	Fabaceae
	Leaves, roots, stems
	Methanol, ethanol, petroleum ether
	Isoflavonoids
	Cancer cell growth suppression
	Antioxidant, antidiabetic
	 69

	Maerua juncea
	Capparaceae
	Leaves, roots, stems
	Methanol, ethanol, petroleum ether
	Terpenoids
	Cancer cell growth suppression
	Antioxidant, cytotoxic
	 50

	Rhynchosia resinosa
	Fabaceae
	Leaves, roots, stems
	Petroleum ether
	Flavonoids
	Cytotoxic activity
	Antioxidant
	 30, 76, 79, 80

	Lasiosiphon eriocephalus
	Thymelaeaceae
	Leaves, bark
	Methanol, chloroform
	Not specified
	Not specified
	Antimicrobial activity
	 68, 76




Table. 2 Anticancer and Bioactive Properties of Selected Medicinal Plants
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