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Abstract
Cancer remains the leading global cause of death, with fatalities rising daily. Medicinal plants have long been used in cancer management, particularly in developing countries such as Nigeria. Synthetic drugs, though commonly used for cancer treatment, often come with harmful side effects. As a result, the use of easily accessible and affordable medicinal plants offers a promising alternative to mitigate the toxicity linked to synthetic treatments.
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INTRODUCTION

Cancer remains the leading cause of death worldwide, with the number of cancer-related fatalities increasing daily (Ferlay et al., 2015). In 2020 alone, cancer accounted for nearly 10 million deaths globally (Ferlay et al., 2020; Bray et al., 2024). This alarming trend highlights the urgent need for intensified research into the discovery and development of new anticancer drugs derived from natural products, ensuring maximum selective toxicity alongside existing treatments (GBD, 2015). Cancer is characterized by the uncontrolled proliferation of body cells, which results from disruptions in cellular regulation and interference with the cell cycle. These abnormalities contribute to the formation of malignant tumors, which may spread to other parts of the body (Tyagi et al., 2017).  
In Nigeria, despite the widespread use of synthetic drugs, plant extracts remain a crucial source of anticancer agents. Medicinal plants have long been utilized in cancer treatment, particularly in developing countries like Nigeria (Franklyn et al., 2021; Lasswell and Hufford, 1977). However, synthetic anticancer drugs are frequently associated with toxic side effects, making the exploration of readily available and cost-effective medicinal plants a promising alternative (Neha et al., 2024; Rashid et al., 2002). These plants contain bioactive compounds responsible for their pharmacological properties. Clinical studies and phytochemical analyses have confirmed the antitumor activity of several herbal remedies derived from Nigerian flora against various cancers (Marc et al., 2024; Pledgie-Tracy et al., 2007; Risinger et al., 2009).  
Although numerous chemotherapeutic agents have been developed from medicinal plants, many plants with potential anticancer properties remain undiscovered. Currently, over 115,000 plant extracts are under evaluation for their anticancer activity in different research institutes. Therefore, extensive phytochemical investigations are necessary to identify plant extracts with anticancer potential and develop them into effective chemotherapeutic agents (Patel et al., 2024; Shoeb, 2006; Sultana et al., 2014).  
Ethnobotanical knowledge plays a crucial role in the discovery of new drugs, a process known as ethnobotanical bioprospecting. This approach relies on the traditional medicinal uses of plants within different ethnic communities in Nigeria, where the efficacy of an herb in treating a specific disease determines its significance (Chaachouay and Zidane, 2024). Ethnomedicinal knowledge is often passed down through generations, serving as a valuable and reliable resource for identifying plants with anticancer properties (Quiroga et al., 2012; Chikezie et al., 2015).  
This review compiles information on anticancer bioactive compounds isolated from Nigerian medicinal plants that have undergone empirical research. It also discusses the plant parts used, the bioactive compounds responsible for anticancer activity, their pharmacological mechanisms, and the structural characteristics of these isolated compounds.
Anticancer Bioactive Compounds Isolated From Nigerian Medicinal Plants
1. Acronychia baueri (Yellow Aspen)
Acronychia baueri, commonly known as Yellow Aspen, is a plant species belonging to the Rutaceae family. Its leaves can be either simple or pinnate, while its flowers are bisexual, featuring four sepals, four petals, and eight stamens. This species has a wide geographical distribution, found across Africa, India, Malaysia, Australia, and the islands of the western Pacific Ocean (Richards et al., 2020).

Figure 1. Acronychia baueri  (adapted from Wikipedia)
The aqueous extract from the bark of Acronychia baueri has been found to possess significant antitumor properties. This activity is attributed to the presence of alkaloids, including normelicopidine, melicopine, and acronycine, as well as the triterpene lupeol. Among these compounds, acronycine demonstrated the strongest antitumor effect (Svoboda et al., 1996; Ohiagu et al., 2021).
i. Normelicopidine


Figure 2. Normelicopidine (adapted from Wikipedia)
ii. Melicopine
Melicopine is a naturally occurring compound classified within the acridone family and is the first acridone derivative known to exhibit locomotor activity. It has demonstrated antioxidant properties and the ability to inhibit transcription-polymerase chain reaction (PCR) in vitro (Veligeti et al., 2020; Svoboda et al., 1996). As an anticancer agent, melicopine has been shown to suppress the growth of cervical cancer cells, likely through the induction of apoptosis and inhibition of cell proliferation (Svoboda et al., 1996). Additionally, it can inhibit the growth of plant cancer cells by triggering cell death via necrosis or apoptosis, depending on the administered dose. Melicopine’s cytotoxic effects extend beyond tumor cells, as it also exhibits toxicity against non-transformed cells, indicating its potential application in chemotherapy (Svoboda et al., 1996).

Figure 3.  Melicopine (adapted from Wikipedia)
iii. Acronycine
Acronycine is a natural alkaloid that is isolated from Acronychia baueri of the Rutacaea family (Nguyen et al., 2009; Svoboda et al., 1996). This molecule has an acridone skeleton fused with a dimethyl-2H-pyran ring.

Figure 4. Acronycine (adapted from Wikipedia)
2. Ageratum conyzoides (Goat weed)
Ageratum conyzoides, commonly known as billygoat-weed, chickweed, goat weed, white weed, or mentrasto, is a plant species belonging to the Compositae family. It is native to tropical regions of the Americas, particularly Brazil, but has become an invasive weed in various parts of the world, including West Africa. This herb typically grows to a height of 0.5 to 1 meter, with ovate leaves measuring 2 to 6 cm in length. Its flowers range in color from white to mauve (Chahal et al., 2021).

Figure 5. Agaretum conyzoides (adapted from Wikipedia)
Ageratum conyzoides, mostly known as goat weed is given different names in various communities in Nigeria. The Yorubas call it Imiesu; Igbo, Ula ujula; Hausa, Ahenhen and Igedes, Ufuopioko (Adebayo et al., 2010). 
The cytotoxicity of ethylacetate extract of A. conyzoides on A549 (lung carcinoma) and P388 (leukemia) cell lines in humans and mouse, respectively, has been reported (Adebayo et al., 2010). The leaf extract of A. conyzoides also inhibited the proliferation of SF-767, LNCaP, PC-3, and SF-763 cancer cell lines (Bayala et al., 2014). The anticancer effect of the leaf extract of A. conyzoides was reported to be as a result of the presence of the anticancer compounds: kaempferol, oxygenated terpenes, Sesquiterpene, lactone-Santonin, and monoterpene hydrocarbons whereby kaempferol exhibited the highest anticancer activity (Ohiagu et al., 2021; Adebayo et al., 2010; Bayala et al., 2014).
i. Kaempferol
Kaempferol (3,4′,5,7-tetrahydroxyflavone) is a natural flavonol, a type of flavonoid, found in a variety of plants and plant-derived foods including kale, beans, tea, spinach, and broccoli (Holland et al., 2020). Kaempferol is a yellow crystalline solid with a melting point of 276–278 °C (529–532 °F) (Bayala et al., 2014).
Many studies have described the beneficial effects of dietary kaempferol in reducing the risk of chronic diseases, especially cancer (Bayala et al., 2014). Epidemiological studies have shown an inverse relationship between kaempferol intake and cancer (Bayala et al., 2014). Kaempferol may help by augmenting the body’s antioxidant defense against free radicals, which promote the development of cancer. At the molecular level, kaempferol has been reported to modulate a number of key elements in cellular signal transduction pathways linked to apoptosis, angiogenesis, inflammation, and metastasis. Significantly, kaempferol inhibits cancer cell growth and angiognesis and induces cancer cell apoptosis, but on the other hand, kaempferol appears to preserve normal cell viability, in some cases exerting a protective effect (Bayala et al., 2014). 

Figure 6. . Kaempferol (adapted from Wikipedia)
ii. Sesquiterpenes
Sesquiterpenes are C15-terpenoids built from three isoprene units. They are found particularly in higher plants and in many other living systems such as marine organisms and fungi. Naturally, they occur as hydrocarbons or in oxygenated forms including lactones, alcohols, acids, aldehydes, and ketones (Proshkina et al., 2020).
iii. Santonin
Santonin is a naturally occurring sesquiterpene lactone, santonin exerts anticancer effects in multi-drug resistant breast cancer cells by inducing mitochondrial mediated apoptosis, caspase activation, cell cycle arrest, and by targeting Ras/Raf/MEK/ERK signaling pathway (Bayala et al., 2014)

Figure 7.  Santonin (adapted from Wikipedia)
3. Alchornea cordifolia (Christmas bush)
Alchornea cordifolia is a shrub or small tree of the Euphorbiaceae family, distributed throughout tropical Africa. It can grow up to 8 metres tall. The plant is used in traditional African medicine (Kuete et al., 2016). Common name is the Christmas bush. It is called oje in Ebira-Etuno; uwonmwe in Edo; mbom in Efik; tahi in Gwari; bambani or bombana in Hausa; ubebe or ububo in Igbo; ipain in Ijaw; ukpaoromi in Yekhee; and epa or ipan-esin in Yoruba.

Figure 8. Alchornea cordifolia (adapted from Wikipedia)
The methanolic leaf extract of Ageratum cordifolia has been shown to induce cell death by activating caspases, disrupting the mitochondrial membrane, and promoting the generation of reactive oxygen species (ROS) in adriamycin-sensitive leukemia (CCRF-CEM) cells (Adaze et al., 2020). Similarly, the methanolic bark extract of A. cordifolia has also been reported to exhibit harmful effects on CCRF-CEM cells (Kuete et al., 2016). Several bioactive compounds with potential anticancer properties have been identified in A. cordifolia, including kaempferol (a flavonoid), saponins, cardiac glycosides, steroids, anthraquinones, terpenes, xanthones, alkaloids, and tanflavonoids.
4. Allium sativum (Garlic)
“Garlic (Allium sativum) is a species of bulbous flowering plant in the genus Allium which belongs to the Amaryllidaceae family. Its close relatives include the onion, shallot, leek, chive, (Block, 2010). Welsh onion, and Chinese onion” (Adaki et al., 2014; Petrovic et al., 2018). “It is native to Africa, South Asia, Central Asia and Northeastern Iran and has long been used as a seasoning worldwide, with a history of several thousand years of human consumption and use” (Block, 2010). It was known to ancient Egyptians and has been used as both food flavoring and a traditional medicine.

Figure 9. Allium sativum (adapted from Wikipedia)
A. sativum L., also known as garlic, is a rich source of S-allylcysteine and S-allylmercapto-L-cysteine. “These bioactive compounds are known to exhibit high radical scavenging activity, which is essential in the inhibition of cancer development. S-allylcysteine also retarded tumor growth” (Holland et al., 2020). “Additionally, A. sativum repressed the proliferations of skin, colon, lung, prostate, leukemia, and breast cancer cells in vitro” (Adaki et al., 2014; Petrovic et al., 2018).
i. S-allylcysteine
“S-Allylcysteine is an organosulfur compound that is a constituent of fresh garlic. It is a derivative of the amino acid cysteine in which an allyl group replaces the proton on Sulfur” (Adaki et al., 2014; Petrovic et al., 2018).


Figure 10. S-allylcysteine(adapted from Wikipedia
ii. S-allylmercapto-L-cysteine.


Figure 11. S-allylmercapto-L-cysteine (adapted from Wikipedia)

5. Aloe barbadensis (Aloe vera)
Aloe vera is a succulent plant species of the genus Aloe, in the Asphodelaceae family (Padmaharish and Lakshmi, 2017). “It is widely distributed, and is considered an invasive species in many world regions. Aloe vera is an evergreen perennial plant; it originates from the Arabian Peninsula, but grows wild in tropical, semi-tropical, and arid climates around the World” (Kerr et al., 1972). “It is cultivated for commercial products, mainly as a topical treatment used over centuries” (Padmaharish and Lakshmi 2017; Kerr et al., 1972). “The specie is attractive for decorative purposes, and succeeds indoors as a potted plant” (Kerr et al., 1972).
“The leaves of Aloe vera contain significant amounts of the polysaccharide gel acemannan which can be used for a wide range of medical purposes” (Padmaharish and Lakshmi, 2017). The skin contains aloin which is toxic. Products made from Aloe vera usually only use the plants gel.

Figure 12. Aloe barbadensis (adapted from Wikipedia)
“Ethanol extract of A. barbadensis (Aloe vera) exhibited antitumor activities through the modulation of lipid peroxidation and stimulation of the antioxidant defense system in mice” (Ohiagu et al., 2021; Padmaharish and Lakshmi, 2017; Kerr et al., 1972). “The anticancer activity of A. barbadensis was attributed to aloe-emodin, which was identified in leaf extract of the plant. This bioactive compound exhibited cytotoxicity in hepatoma cell and neuroectodermal tumors, as well as lung squamous cell carcinoma” (Kerr et al., 1972). The cytotoxicity of A. barbadensis against HepG2 and HCC cancer cell lines has also been reported by Padmaharish and Lakshmi (2017).
i. Aloe emodin
“Aloe emodin is a dihydroxyanthraquinone that is chrysazin carrying a hydroxymethyl group at position 3. It has been isolated from plant species of the genus Aloe. It has a role as an antineoplastic agent and a plant metabolite” (Chiang et al., 2012; Badgwell et al., 2004). “It is a dihydroxyanthraquinone and an aromatic primary alcohol. It is functionally related to a chrysazin” (Badgwell et al., 2004).

Figure 13. Aloe emodin (adapted from Wikipedia)
6. Alstonia boonei
“Alstonia boonei is a very large, deciduous, tropical-forest tree belonging to the Dogbane Family Apocynaceae. It is native to tropical West Africa, with a range extending into Ethiopia and Tanzania. Its common name in the English timber trade is cheese wood, pattern wood or stool wood” (Ojewole, 1984).

Figure 14. Alstonia boonei (adapted from Wikipedia)
“The methanol and n-hexane stem-bark extracts of A. boonei have been established to be cytotoxic to cancer cells” (Balogun et al., 2016). “The bioactive compound, echitamine, present in the stem-bark of A. boonei hindered the development and caused the extermination of fibrosarcoma in rat models” (Ohiagu et al., 2021; Ojewole, 1984). “Two bioactive compounds, namely, eugenol and 1, 2-benzenedicarboxylic acid (Phthalic acid) isolated from the leaf and root, respectively, of A. boonei suppressed the proliferation of MiaPaCa (pancreas), A549 (lung), PC-3 (prostate), and HCT-116 (colon) cancer cell lines” (Jaganathan and Supriyanto, 2012). “Alstiboonine is another bioactive compound from stem-bark of A. boonei that has been noted to exhibit deleterious effects on cancer cells” (Balogun et al., 2016).
i. Eugenol
“Eugenol is an allyl chain-substituted guaiacol, a member of the allylbenzene class of chemical compounds” (Jaganathan and Supriyanto, 2012). “It is a colorless to pale yellow, aromatic oily liquid extracted from certain essential oils especially from clove, nutmeg, cinnamon, basil and bay leaf”  (NCBI, 2025).

Figure 15. Eugenol (adapted from Wikipedia)
ii. Phthalic acid
“Phthalic acid is an aromatic dicarboxylic acid , with formula C6H4(CO2H)2. Although phthalic acid is of modest commercial importance, the closely related derivative phthalic anhydride is a commodity chemical produced on a large scale” (Lorz et al., 2007). “Phthalic acid is one of three isomers of benzenedicarboxylic acid, the others being isophthalic acid and terephthalic acid” (Bang et al., 2011).

Figure 16. Phthalic acid (adapted from Wikipedia)
iii. Alstonine
“Alstonine is an indoloquinolizidine alkaloid and putative antipsychotic constituent of various plant species including Alstonia boonei, Catharanthus roseus, Picralima nitida, Rauwolfia caffra and Rauwolfia vomitoria” (Emelia et al., 2020; Elisabetsky et al., 2006).

Figure 17. Alstonine (adapted from Wikipedia)
7. Anacardium occidentale (Cashew)
“The cashew tree (Anacardium occidentale) is a tropical evergreen tree native to South America in the genus Anacardium of the Anacardiaceae family; it produces the cashew seed and the cashew apple accessory fruit” (Morton, 1987). “The tree can grow as tall as 14 metres (46 feet), but the dwarf cultivars, growing up to 6 m (20 ft), prove more profitable, with earlier maturity and greater yields. The cashew seed is commonly considered a snack nut (cashew nut) eaten on its own, used in recipes, or processed into cashew cheese or cashew butter” (James, 1983). “Like the tree, the nut is often simply called a cashew. Cashew allergies are triggered by the proteins found in tree nuts, and cooking often does not remove or change these proteins” (James, 1983).

Figure 18. Anacardium occidentale (adapted from Wikipedia)
“Hydroethanolic leaf extract of A. occidentale has shown cytotoxicity against leukemia cells. The leaf of this medicinal plant inhibited the proliferation of leukemic cancer cells and was slightly cytotoxic to the cell lines: Hep-2 (laryngeal cancer), HL-60 (leukemia), and Raji (Burkitt lymphoma). These anticancer activities were attributed to the presence of agathisflavone in the hydroethanolic leaf extract of A. occidentale” (Konan et al., 2012). According to Taiwo et al., (2017), methyl gallate, anacardicin, zoapatanolide A, and agathisflavone exhibited cytotoxicity against HeLa (cervical cancer) cells. Furthermore, Obembe and Ige (2016) noted that the stem-bark and leaves extract of A. occidentale are rich sources of the anticancer compounds such as tannins, alkaloids, saponins and polyphenols.
i. Agathisflavone
“Agathisflavone is a natural biflavone with restricted occurrence in plants. This biflavone presents several biological activities and can be important to developing new drugs” (Konan et al., 2012).

Figure 19. Agathisflavone (adapted from Wikipedia)
ii. Methyl Gallate
“Methyl gallate is a phenolic compound. It is the methyl ester of gallic acid. It is found in Anacardium occidentale, Terminalia myriocarpa, Bergenia ciliata (hairy Bergenia) and Geranium niveum. It is found in the fruit extract of Paeonia anomala. It is also found in wine” (Taiwo et al., 2017).


Figure 20. Methyl gallate (adapted from Wikipedia)

iii. Anacardicin


Figure 21. Anacardicin (adapted from Wikipedia)
iv. Zoapatanolide A
Zoapatanolide A is a compound obtained from the leaves of Montanoa tomentosa and Anacardium occidentale. It is a heliangolide sesquiterpene lactone (Quijano et al., 1982). 
8. Anogeissus leiocarpa
“Anogeissus leiocarpa is a tall deciduous tree in the family of Combretaceae, native to the savannas of tropical Africa” (Steentoft, 1988). “It is the sole West African species of the genus Anogeissus, a genus otherwise distributed from tropical central and east Africa through tropical Southeast Asia” (Steentoft, 1988).
Anogeissus leiocarpa germinates in the new soils produced by seasonal wetlands. It is a forest fringe plant, growing at the edges of the rainforest, although not deep in the rainforest. It also grows in savanna, and along riverbanks, where it forms gallery forests. The tree flowers in the rainy season, from June to October. The fruit are winged samaras, and are dispersed by ants.

Figure 22. Anogeissus leiocarpa (adapted from Wikipedia)
The inhibition of cancer cell proliferation by leaf and root extracts of A. leiocarpus have been reported by Olugbami et al., (2017) and Salau et al., (2013) respectively. “The ethanolic leaf extract of A. leiocarpus hindered the proliferation of liver carcinoma HepG2 cell lines” (Olugbami et al., 2017), “whereas the root extract hindered Ehrlich ascites carcinoma cell lines” (Salau et al., 2013). “Ellagic acid, castalagin, and flavogallonic acid are bioactive compounds known for their cancer cell proliferation inhibitory activity and have been isolated from A. leiocarpus” (Seeram et al., 2005; Shuaibu et al., 2008; Fernandes et al., 2009)
i. Ellagic acid
“Ellagic acid is a polyphenol found in numerous fruits and vegetables. It is the dilactone of hexahydroxydiphenic acid. Ellagic acid  occurs largely as ellagitannins in woody dicotyledon plants such as grapes, nuts, strawberries, black currents, raspberries, strawberries, cranberries, walnuts, pecans, pomegranates, wolfberry, and other plant foods, it is one of the well-studied phytochemicals” (Sharifi-Rad et al., 2024). “It possesses antioxidant, antimutagenic, and anticancer properties” (Seeram et al., 2005).

Figure 23. Ellagic acid (adapted from Wikipedia)
ii. Castalagin
“Castalagin is an ellagitannin , a type of hydrolyzable tannin, found in oak and chestnut wood and in the stem barks of Anogeissus leiocarpus and Terminalia avicennoides” (Žitek-Makoter et al., 2024).

Figure 24. Castalagin (adapted from Wikipedia)
iii. Flavogallonic acid
“Flavogallonic acid is a hydrolysable tannin that can be found in Anogeissus leiocarpus, valonea oak (Quercus macrolepis) in chestnut wood or in Terminalia myriocarpa” (Motto et al., 2021).

Figure 25. Flavogallonic acid (adapted from Wikipedia)
9. Astragalus membranaceus
“Astragalus mongholicus, synonyms including Astragalus propinquus and Astragalus membranaceus, is a flowering plant in the family Fabaceae . It is one of the 50 fundamental herbs used in traditional Mongolian medicine. It is a perennial plant and it is not listed as being threatened” (Hou et al., 2024).

Figure 26. Astragalus membranaceus (adapted from Wikipedia)
“Root extract of A. membranaceus exhibited antitumor activity in vitro and in vivo through its cytostatic activity in myeloid and macrophage-like tumors. This plant also repressed syngeneic tumor development. The potency of root extracts of A. membranaceus to restore the functionality of T cells in cancer patients has been ascertained and reported” (William and Kwok, 2007). “A. membranaceus inhibited the proliferation and induced the apoptosis of breast cancer cell lines (MDA-MB-231, MCF-7, and SK-BR-3). The bioactive compounds, namely, isoflavones, calycosin, ononin, formononetin, and campanulin, have been isolated from A. membranaceus and established to be potent anticancer agents” (Hou et al., 2024). 
i. Calycosin
“Calycosin is an O-methylated isoflavone. It can be isolated from Astragalus membranaceus/mongholicus  and Trifolium pratense L. (red clover)” (Sheik et al., 2023).

Figure 27. Calycosin
Ononin
“Ononin is an isoflavone glycoside, the 7-O-β-D- glucopyranoside of formononetin, which in turn is the 4'-O-methoxy derivative of the parent isoflavone daidzein” (You-Ping, 1998).

Figure 28. Ononin
ii. Formononetin
Formononetin is an O-methylated isoflavone (Singh et al., 2024).

Figure 29. Formononetin
iii. Campanulin

Figure 30. Campanulin
Cajanus cajan (Pigeon pea)
“The pigeon pea (Cajanus cajan) is a perennial legume from the family Fabaceae native to the Old World. The pigeon pea is widely cultivated in tropical and semitropical regions around the world, being commonly consumed in South Asia, Southeast Asia, Africa, Latin America and the Caribbean” (Kingwell-Banham et al., 2014).

Figure 31. Cajanus cajan (adapted from Wikipedia)
“The ethanolic leaf extract of C. cajan repressed CaCo-2 (colorectal), MCF-7 (breast), and HeLa (cervical) cancer cell lines” (Schuster et al., 2016). “The bioactive compounds, longistylin C, and longistylin A, from C. cajan inhibited the proliferation of A549 (lung), CCRF-CEM, Ehrlich’s ascites carcinoma, and HepG2 cancer cell lines” (Ashidi et al., 2010). “Other bioactive compounds from C. cajan with promising anticancer activity include the stilbenoids and flavonoids” (Pal et al., 2011).
i. Longistylin A
“Longistylin A (LLA) is an abundant stilbene isolated from the leaves of Cajanus cajan (Pigeon pea)” (Hou et al., 2024).

Figure 32. Longistylin A
ii. Longistylin C 
It is a stilbenoid. It is a natural product found in Lonchocarpus acuminatus, Lonchocarpus chiricanus, and Cajanus cajan (Emmanuel et al., 2020)

Figure 33. Longistylin C (adapted from Wikipedia)
10. Cryptolepis sanguinolenta
“Cryptolepis sanguinolenta is a species of flowering plant in the family Apocynaceae. An extract from the root is traditionally used in West Africa for malaria treatment. The roots of Cryptolepis sanguinolenta contain a major alkaloid called cryptolepine. The roots are also used as a yellow dye” (Ansah, 2002).

Figure 34. Cryptolepis sanguinolenta (adapted from Wikipedia)
“The aqueous root extract of C. sanguinolenta has shown potency to suppress V79 cell lines (lung fibroblast cells). This effect has been attributed to cryptolepine (an alkaloid), which vastly occurs in C. sanguinolenta. Cryptolepine acts by inhibiting the proliferation and viability of cancer cell lines including V79” (Kimbi and Fagbenro-Beyioku, 1996).  “Other alkaloids with anticancer activity from C. sanguinolenta include ascryptolepinoic acid, quindoline, and methyl cryptolepinoate” (Paulo et al., 2000).
i. Cryptolepine
“Cryptolepine is a monomeric heterocyclic indoloquinoline conjugate which is derived from Cryptolepis sanguinolenta, a plant known for its anti-malarial and anticancer activity” (Tudu et al., 2023). 

Figure 35. Cryptolepine
11. Derris scandens
“Derris scandens is a plant species in the genus Derris of the family Fabaceae. It grows throughout the Indian subcontinent, Southeast Asia, Malesia and Australasia. It has been used as a herb in Thai traditional medicine for the treatment of musculoskeletal pain. Gastrointestinal symptoms were reported as the most serious side effects from its oral use” (Puttarak et al., 2016).

Figure 36. Derris scandens (adapted from Wikipedia)
“Ethanolic root extract of D. scandens was reported to repress human colon cancer HT29 cells in concert with radiosensitization. Furthermore, D. scandens provoked HT29 cells death through apoptosis and mitotic inhibition when augmented with γ-irradiation. D. scandens also acts by suppression of Erk1/2 activation” (Arunee et al., 2014). “Certain isoflavones isolated from D. scandens with anticancer potentials include glyurallin, derriscandenon B and C, isochandaisone, and derrubone” (Ito et al., 2020).
i. Glyurallin
“Glyurallin is a natural compound isolated from the roots of Derris scandens, Glycyrrhiza aspera, showing an antigenotoxic effect against carcinogenic N-methyl-N-nitrosourea (MNU)” (Sharifi-Rad et al., 2024).

Figure 37. Glyurallin
12. Fagara zanthoxyloides 
“Fagara zanthoxyloides also known as (Zanthoxylum zanthoxyloides) is a plant species in the genus Zanthoxylum of the Rutaceae family. It is a much-branched tree with dense, dark-green foliage and abundant prickles. These prickles or thorns extend to the leaf stalks and the leaflets midribs. The leaves are elliptic, slightly obovate. The flowers are greenish-white in narrow axillary and terminal panicles usually without thorns. It is always in fruit between July and September each year” (Okagu et al., 2021).

Figure 38. Fagara zanthoxyloides (adapted from Wikipedia)
“Root extract of F. zanthoxyloides is a rich source of fagaronine. This bioactive compound is cytotoxic to human leukemia. The aqueous root extract of F. zanthoxyloides reduced the viability and hindered the proliferation of the following prostate cancer cell lines: PC-3, CWR-22, LNCaP, and DU-145” (Pastorino et al., 2018).
i. Fagaronine
“Fagaronine is a benzophenanthridine alkaloid found in Zanthoxylum zanthoxyloides and other species in the genus Zanthoxylum” (Dupont et al., 2005).

Figure 39. Fagaronine
13. Glycyrrhiza glabra (Liquorice)
“Liquorice (British English) or licorice is the common name of Glycyrrhiza glabra, a flowering plant of the bean family Fabaceae, from the root of which a sweet, aromatic flavouring is extracted. It is herbaceous perennial legume native to Western Asia, North Africa, and Southern Europe” (Pastorino et al., 2018).

Figure 40. Glycyrrhiza glabra (adapted from Wikipedia)
i. Licochalcone 
“Licochalcone vastly occurs in G. glabra. This bioactive compound exerted apoptotic activity against prostate cancer cells and caused obstruction of the cell cycle through the repression of G2/M cells, cdc2, and cyclin B1. G. glabra reduced the levels of cyclin D1 and the transcription factor E2F, raised cyclin E levels and inhibited CDK 4/6” (Yue et al., 2004). “Another bioactive compound, isoliquiritigenin, isolated from G. glabra, suppressed prostate cancer proliferation. Isoliquiritigenin initiated the arrest of S- and G2/M-phases and also induced GADD153 mRNA and protein functions that are involved in cell cycle arrest (Fabisiak et al., 1993). The aqueous extract of G. glabra exerted anticancer activity against breast cancer (MCF-7) and colon cancer (HT-29) cell lines” (Nazmi et al., 2018).
ii. Licochalcone A
“Licochalcone A is a chalconoid, a type of natural phenol. It can be isolated from the root of Glycyrrhiza glabra or Glycyrrhiza inflata. It shows antimalarial, anticancer, antibacterial and antiviral properties in vitro” (Villa et al., 2024).

Figure 41. Licochalcone A
iii. Isoliquiritigenin
“Isoliquiritigenin is a phenolic chemical compound found in licorice” (Tuli et al., 2024).

Figure 42. Isoliquiritigenin
14. Rauvolfia vomitoria 
“Rauvolfia, the poison devil's-pepper, is a plant species in the genus Rauvolfia of the Apocynaceae family. It is native from East Senegal to Sudan and Tanzania, south to Angola; and naturalized in China, Bangladesh, different ranges of Himalayan and Puerto Rico. The plant contains a number of compounds of interest to the pharmaceutical industry and is widely used in traditional medicine” (Mahalakshmi et al., 2019).

Figure 43. Rauvolfia vomitoria  (adapted from Wikipedia)
“Ethanolic root extract of R. vomitoria has been reported to be cytotoxic to pancreatic, prostate, and ovarian cancer cells” (Bemis et al., 2006; Yu et al., 2013; Yue et al., 2004) The ethanolic root extract of R. vomitoria initiated apoptosis and hindered the expansion of tumors in pancreatic cells according to the study conducted by Yue et al., (2004).  “This anticancer activity was attributed to the presence of β-carboline in R. vomitoria. Furthermore, R. vomitoria extract repressed the proliferation as well as induced cell cycle arrest in prostate cancer cells” (Bemis et al., 2006). “Additionally, ethanolic root extract of R. vomitoria inhibited the development of ovarian cancer cell lines (OVCAR-8, OVCAR-5, SHIN-3) and also initiated apoptosis of cancer cells” (Yu et al., 2013).
i. β-Carboline
“β-Carboline (9H-pyrido[3,4-b]indole) represents the basic chemical structure for more than one hundred alkaloids and synthetic compounds. The effects of these substances depend on their respective substituents. Natural β-carbolines primarily influence brain functions but can also exhibit antioxidant effects. Synthetically designed β-carboline derivatives have recently been shown to have neuroprotective, cognitive enhancing and anti- cancer properties” (Aaghaz et al., 2021).

Figure 44. β-Carboline
CONCLUSION
This review highlights 15 Nigerian medicinal plants with demonstrated anticancer activity against various cancers, including those affecting the prostate, cervix, lungs, skin, colon, esophagus, blood, ovaries, brain, breast, stomach, pancreas, larynx, and kidneys. These findings suggest the potential of these plants as sources of anticancer drug agents. The primary bioactive compounds responsible for their anticancer effects include polyphenols, flavonoids, alkaloids, saponins, triterpenes, tannins, and quinones. These compounds exhibit pharmacological actions such as antiproliferative, cytotoxic, cytostatic, antimetastatic, apoptotic, and antioxidative properties. Additionally, they have been shown to induce cell cycle arrest, inhibit angiogenesis, and reduce cancer cell viability. The review emphasizes that extracts from the leaves, roots, and stem bark of these medicinal plants contain the highest concentrations of bioactive compounds with anticancer properties. Therefore, further research into the anticancer potential of these plant parts is recommended. Harnessing Nigerian medicinal plants could provide an affordable and accessible source of anticancer drugs.
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