Review on the significant potential of medicinal plants used by Borena pastoral in Ethiopia for cancer therapy
Abstract. This review looks at the phytochemical components of 23 Ethiopian medicinal plant species, identifying possible cytotoxic, anticancer, and ant-proliferative agents based on secondary metabolites. Ethiopian medicinal herbs, especially those used by groups such as the Borena, are effective natural cancer treatments. The glycosides, alkaloids, and flavonoids found in these plants are bioactive substances with anticancer qualities that lower oxidative stress, a major contributor to the development of cancer. This analysis examines Ethiopian medicinal plants and herbs' potential for cancer treatment, as well as the significance of their anticancer and therapeutic qualities. Communities without access to contemporary therapies like chemotherapy or radiation therapy can find affordable and easily available alternatives in traditional medicine, especially in areas like Borena. Ethiopian pastoralists from Borena have ethno botanical knowledge of plants that have medicinal properties, which Ethiopian medicinal herbs, especially those used by groups such as the Borena, are effective natural cancer treatments. 
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1.1. Introduction 

Rich in bioactive chemicals, medicinal plants play a vital role in healthcare systems around the world, particularly in underdeveloped nations like Ethiopia. A number of plants with therapeutic promise for the treatment of cancer can be found in Ethiopia's varied herbal medicine culture 1, 2. 70-80% of Ethiopians rely on traditional medicine due to limited access to modern treatments and cultural acceptance 2-3.  Borena pastoralists in southern Ethiopia rely on medicinal plants for disease treatment, cancer prevention, and animal feed and fodder supply
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Traditional treatments like tannins, alkaloids, flavonoids, and phenolic acids in medicinal plants like Gnidia involucrata, Aloe vera, Withania somnifera, and Amaranthus spinosus display potential for cancer prevention6 . Cancer, a global health concern, is expected to significantly increase in Ethiopia due to its rising cases and death rates8. Common cancer treatment methods include surgery, chemotherapy, radiation therapy, immunotherapy, targeted therapy, hormone therapy, and stem cell transfer, which work together to shrink tumors and slow cancer growth9-11 Modern anticancer medicines face negatives like toxicity to healthy cells, drug resistance, inefficiency in eliminating cancer stem cells, early detection and treatment challenges, limited therapeutic index, and clinical trial restrictions, posing potential ineffectiveness 9 .
2. Method
This review explores the potential of Ethiopian medicinal plants and herbs in cancer treatment, highlighting their anticancer properties. Drawing from databases like PubMed, Scopus, Web of Science, and Google Scholar. Ethiopia's rich herbal medicine heritage and diverse biodiversity make it a valuable therapeutic resource. Data from 2000-2023 was gathered from various databases, providing a comprehensive overview of bioactive substances
3.  Specific Plants Used in Ethiopian Traditional Medicine for Cancer Treatment
1. Calpurnia aurea 

The Ethiopian ethno botanical herb Calpurnia aurea, known for its anticancer, anti-inflammatory, and antioxidant properties, is being researched for potential cancer treatment, despite its potential to control blood pressure and balance blood sugar 
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2. Abutilon hirtum, 
Abutilon hirtum, a tropical plant, is used in traditional Ethiopian medicine for cancer and gastrointestinal issues. Its bioactive compounds are being researched for potential use in modern medicine, ulcer relief, fever reduction, and cancer treatment. 
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4. Acacia brevispica 

Acacia brevispica, a native African plant, is valued for its forage, firewood, and traditional medicine in Ethiopia, Sudan, Somalia, Kenya, Zaire, Angola, and parts of South Africa. Its bioactive compounds, including flavonoids and tannins, have potential anti-cancer effects. Camel and goat milk contains minerals and organic nutrients, indirectly supplying humans with these nutrients 
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5. Acokanthera schimperi
The indigenous African plant Acokantherin schimperi has been used traditionally in Ethiopia, Kenya, Tanzania, and South Africa for a long time. In addition to its strong arrow poison, it is well-known for its antibacterial action against Staphylococcus aureus and extracts' antimalarial qualities. Though promising, current research is constrained.  19-20
6. Amaranthus thunbergii:
Amaranthus thunbergii, a multipurpose plant with potential for agricultural and pharmacological research, is used in culinary and medicinal practices across Africa, Asia, and South America. In traditional medicine, it has anti-inflammatory properties [
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]. Traditional medicine extensively utilizes the medicinal plant Amaranthus spinosus due to its bioactive components, including flavonoids, saponins, and tannins, which possess anti-inflammatory and antioxidant properties  21-22-23  

7. Cleome hirt 
Cleome hirta, a globally distributed plant with a history of medicinal use, has potential for traditional medicine due to its bioactive chemicals, which have anti-inflammatory, anti-cancer, and antioxidant properties24-
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8. Rhynchosia resinosa 
Ethiopian plant Rhynchosia resinosa has traditional medicine uses for wound healing, skin conditions, inflammation, respiratory health, digestion, and cancer treatment. Its cytotoxic properties may inhibit abnormal cell growth  27-20, 27 . 
9. Maerua juncea  
Maerua juncea, a plant native to Africa and Asia, is used in traditional medicine for treating skin, respiratory, and digestive disorders due to its bioactive constituents. [28]. Maerua juncea, a crucial plant in Borena traditional medicine, is utilized to manage cancer-related symptoms due to its antioxidant, anti-inflammatory, and anticancer properties [5, 31, 29].
10. Entada leptostachya
Entada leptostachya, an Ethiopian plant, is traditionally used to treat infections due to its bioactive compounds, which have antioxidant, anti-inflammatory, and antimicrobial properties, potentially preventing chronic diseases like cancer [25, 30].
11. . Erythrochlamys spectabilis

Erythrochlamys spectabilis, a medicinal plant in Ethiopia, has therapeutic properties for managing oxidative stress and inflammation, aiding in aging, chronic diseases, and overall health. Its bioactive compounds, including alkaloids and glycosides, have potential applications in cancer therapy and antioxidant supplements [31,]. Erythrochlamys spectabilis, a traditional Borena plant, is used for various ailments, including cancer, due to its antioxidant and anti-inflammatory properties, and its medicinal benefits [6].
12. Euphorbia schimperiana 

Euphorbia schimperiana, an Ethiopian medicinal plant, is known for its anti-inflammatory and wound-healing properties. Its bioactive compounds, particularly diterpenoids, have shown significant anticancer and anti-inflammatory effects, making it a potential candidate for future cancer therapy, anti-inflammatory treatments, and wound care [26-17, 32]. 
13. Enneapogon persicus
Enneapogon persicus, a drought-resistant grass from Ethiopia, is used in traditional medicine for wound healing, inflammation reduction, and digestive health support due to its antioxidant and anti-inflammatory properties, including phenolic, flavonoids, and terpenoids [33]. Flavonoids, tannins, terpenoids, phenolic, and alkaloids are plant-derived secondary metabolites with diverse anti-inflammatory, antioxidant, antimicrobial, and anticancer properties, mainly found in 23 species
Table .1.  Ethnobotanical borana traditional medicinal  plants used for ant cancer 
Plant Name       Common Name     Family      Plant parts used Extracts      Anticancer compounds   Anticancer methods   biological activities    Ref 
	C.aurea 

 
	Natal aburnum 
	 Fabaceae 

	Leaves, bark, stems, roots
	Methanol, ethanol, aqueous extracts
	 Isoflavones
	inhibit cell growth in MCF-7 breast cancer cells
	antibacterial, antioxidant, and anti-inflammatory properties 
	
	34 35 36

	Abutilon hirtum
	Indian mallow 
	Malvaceae
	Leaves, seeds, roots 

	ethyl acetate
	Flavonoids, phenol
	MCF-7) 
	Antimicrobial
· A

	
	37 
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	Acacia brevispica
	"Acacia"
	Fabaceae
	leaves
	
	
	
	antioxidant,   antimicrobial al activities
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	Acacia bussei
	
	Fabaceae 
	 leaves, bark,   seeds,
	 methanol, ethanol 
	phenolic compounds
	 cytotoxic activity against various cancer cell lines,  
	Antimicrobial: Antioxidant
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	Acacia mellifera
	Blackthorn 

	Fabaceae
	Stem bark, leaves
	Methanol  ethyl acetate
	 gallic acid, catechin, rutin, caffeic acid,
	inhibition of cell proliferation
	antimicrobial, antimalarial,antioxidant
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	Acmella caulirhiza
	Jambu, Paracress
	Asteraceae 
	Leaves, flowers,
	Aqueous extracts
	Alkaloids, flavonoids,  tannins
	Inhibit the growth of cancer cells. 
	Antioxidant, Antimicrobial
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	Acokanthera schimperi
	Arrow poison tree
	Apocynaceae
	leaves, root
	
	ouabain, a cardiac glycoside. 
	kill cancer cells. 
	Cytotoxic ant proliferative effects. 
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	Amaranthus thunbergii
	Chowlai 
	Amaranthaceae 
	Leaves, stems 
	Methanolic
	 Glycosides, phenolic compounds, steroids, terpenoids, saponin, carotenoids, tannins. 
	Cell cycle arrest in the G2/M phase, preventing cell division. 
	Antioxidant Antimicrobial:
	
	
 ADDIN EN.CITE 
55-56


	Albizia amara
	White siris
	Fabaceae) 
	Roots, leaves, flowers, seeds,  bark 
	Aqueous solvent extracts
	
	  
	Antioxidant Antimicrobial:
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	Cleome hirta 
	Spider Flower 
	Cleomaceae 
	Leaves, seeds 
	methanolic extracts
	Pinocembrin, flavonoid,
	Anticancer activity in vitro and in vivo. 
	Antioxidant:
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	Chionothrix latifolia
	Broad-leaved ice plant
	Asparagaceae 
	Roots, Stems, and Leaves. 
	Ethanol Water 
	Flavonoids, Phenolic acids,
	Inhibiting cancer cell growth
	Anticancer activity, Antioxidant activity
	
	66-67

	Enneapogon persicus
	Persian feather grass
	Poaceae
	Leave ,stem 
	methanol, ethanol, water
	flavonoids, phenolic acids
	Extracts may inhibit the growth and survival of cancer cells in vitro.
	Anticancer activity, Antioxidant activity
	
	68

	Entada leptostachya
	African bean
	 Fabaceae     
	Seeds, , leaves, and bark 
	methanol, ethanol, water 
	alkaloids, flavonoids, and phenolic acids
	inhibit cell proliferation
	antioxidant, antimicrobial activities
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	Erythrochlamys spectabilis
	Red flame tree
	Fabaceae
	Bark, leaves, and roots. 
	methanol, ethanol, and water
	alkaloids, tannins, flavonoids, 
	Inhibit the growth of cancer cells, preventing them from multiplying.
	Antioxidant activity
	
	72

	Euphorbia schimperiana
	Ethiopian spurge
	 Euphorbiaceae 
	Aerial parts, roots, leaves
	Methanolic extracts
	 Triterpenoids
	  MCF-7,
	Antibacterial Activity
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	 Ficus palmate
	Punjab fig
	Moraceae 
	Fruits, bark, leaves
	methanol
	Flavonoids, tannins, and alkaloids
	 inhibit metastasis in cancer cells
	Antioxidant
	
	74-75

	Indigofera vohemarensis
	 Indigo
	Fabaceae
	Leaves, stems,   roots 
	Methanol ethanol
	pterocarpan isoflavonoid
	HeLa and HL-60 cell
	Anticancer
	Antidiabetic
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	Indigofera vohemarensis
	Indigofera
	Fabaceae
	leaves, roots, and stems
	Methanol   Ethanol    Petroleum ether
	isoflavanoid compound 
	Indigo era extracts can suppress the growth of cancer cells. 
	Antioxidant:
	Antidiabetic
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	Maerua juncea
	Maerua
	Capparacea
	leaves, roots, and stems
	Methanol   Ethanol    Petroleum ether
	Terpenoid
	terpenoid era extracts can suppress the growth of cancer cells
	
	Antioxidant, anti-  cytotoxic
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	Rhynchosia resinosa
	Resinous wild bean
	Fabaceae
	leaves, roots, and stems
	Petroleum ether
	Flavonoids
	
	
	Antioxidant, cytotoxic
	27, 84

	Lasiosiphon eriocephalus
	
	Rubiaceae
	Leaves and bark 
	Methanol and chloroform
	 
	
	
	Antimicrobial activity
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	Solanum marginatum
	
	Solanaceae
	Leaves, flowers, and fruits
	ethanolic
	Solasodine 
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Figure 1. Major plant families (in %) of reviewed plants species Borena zone of Ethiopia   
In Borena zone of oromia mostly found in the pastoralist area and cultural uses traditional medicinal value and traditional uses of feeding material specially feeding with related to milk of camel. 
3. Phytochemical investigation which is extracts from some plant’s potential to anti-cancer activities 
This review explores secondary metabolites from 23 Ethiopian plants used to treat cancer, including terpenoids, phenolic compounds, alkaloids, and steroids, excluding plants with low cytotoxic/ant proliferative activity 3R,3aS,5aR,5bR,7aS,11aS,11bR,13aR,13bS)-3-isopropyl-5a,5b,8,8,11a,13b hexamethylicosahydro-1H,cyclopenta[a]chrysene(1),(4S,5'R,6aS,6bR,8aS,8bR,9S,11aS,12aS , 6a,6b,8a,8b,9,11a,12a,12b-decamethyl-1,3,4,5,6,6a,6b,7,8,8a,8b,9,11a,12,12a,12b-hexadecahydrospiro[naphtho[2',1':4,5]indeno[2,1-b]furan-10,2'-piperidine](2),6a,11a-dihydro-6H-benzofuro[3,2-c]chromene(3),3-phenylchroma(4),(S)-3-(1-methylpyrrolidin-2-yl)pyridine(5),2-hydroxybenzoic-acid(6),17-(5-ethyl-6-methylheptan-2-yl)-4,10,13,14-tetramethylhexadecahydro-1Hcyclopenta[a]phenanthrene(7),1,3,3-trimethyl-2-((1E,3E,5E,7E,9E,11E,13E,15E)-3,7,12-trimethyl-17-(3,6,6-trimethylcyclohex-1-en-1-yl)octadeca-1,3,5,7,9,11,13,15-octaen-1-yl)cyclohex-1-ene(8),(2R,2aR,4aR,6R,9bR)-6-ethyl-2-hydroxy-2a,6,9b-trimethyl-2,2a,4a,6,9,9a,9b,9c-octahydrooxireno[2',3':5,6]isobenzofuro[7,1-fg]isochromene-3,8(1aH,2a1H)-dione(10), dimethyl 9-hydroxy-8,8,11a-trimethyl-1-(prop-1-en-2-yl)icosahydro-1H-cyclopenta[a]chrysene-3a,5a-dicarboxylate(11),(3R)-2-(3,4,5-trihydroxyphenyl)chroman-3,5,7-triol(12),5-(1-methoxyethyl)-1-methylphenanthrene-2,7-diol(13),2,5-dihydroxynaphthalene-1,4(4aH,8aH)-dione(14),2-(4-hydroxy-3-methoxybenzyl)-4-(4-hydroxy-3-methoxyphenyl)butane-1,2,3,3-tetraol (15),gallic acid (16),caffiec acid (17)
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   Figure 1. Structures of anticancer compounds reported from plants existing in Ethiopia.
4. Future   potentials of Ethiopian medicinal plants in the discovery of anticancer drugs
Ethiopian medicinal plants like Aerva javanica, Brucea antidysenterica, and Commiphora myrrha have a long history of traditional use in cancer treatment due to their bioactive compounds. These plants contain flavonoids, alkaloids, terpenoids, and steroids that have shown anticancer activity in vitro. However, many Ethiopian plants lack extensive scientific validation for their anticancer properties. Further research is needed to isolate and characterize these compounds, determine their mechanisms of action, and assess their efficacy and safety in in vitro and in vivo models2.
5. Conclusion
The Borena pastoralists in Ethiopia have a rich ethno botanical knowledge that reveals the region's biodiversity and therapeutic potential. Many plants, including Calpurnia aurea, Abutilon hirtum, Acacia brevispica, Acacia bussei, and Acacia mellifera, contain bioactive compounds that can control biological pathways, including promoting apoptosis in cancer cells, inhibiting tumor proliferation, and providing antioxidant effects. These plants have anti-inflammatory and antioxidant properties, preventing oxidative stress associated with cancer development. Integrating these medicinal plants into modern research could uncover new, nature-based therapies for cancer treatment. However, traditional knowledge must be validated through scientific methods and clinical trials. Collaborating with indigenous communities like the Borena could ensure the preservation and integration of traditional knowledge into the healthcare system.
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