


Review Article 
HEPATO-PROTECTIVE EFFECTS OF SOME MEDICINAL PLANTS OF UGANDA

ABSTRACT
Introduction: Hepatic diseases have become common, difficult to treat, and a big health challenge in Ugandan communities. Possibly these hepatic diseases are being caused by   much alcohol consumption which is prevalent in our society, by poison consumption, pathogenic microbes e.g. hepatitis B which is a viral disease and chemotherapeutic agents e.g. thioacetamide, fluconazole, acetaminophen, diclofenac, rifampin and Isoniazid; which cause destruction and inflammation of the liver especially on prolonged use. Protecting the liver from damage is important because the liver has major metabolic functions in the body. Though prescription medications are available for their hepatoprotective effects, these often come with many other side effects. This puts our attention on medicinal plants which are available, reliable and cheap to get; as better alternative for hepatic therapy than the existing and expensive drugs.  This paper is a literature review of existing information on medicinal plants around Uganda with hepatoprotective effects. Their chemical components, uses and local names according to the regions they are found in were also highlighted. 
Methods: Literature search was carried out, especially on articles of pharmacognosy and pharmacology; about hepato protective effects of some medicinal plants, not only in our country but also worldwide as available in different databases. This was done using mostly Google scholar and Pub Med. The Uganda clinical guideline 2023 was used to relate the diseases.
Results: While specific studies on the hepatoprotective effects of Ugandan plants are limited especially by the cost of research and paucity of funding, several species used in Ugandan traditional medicine were reported to have shown potential liver-protective properties. These include; Allium cepa, Terminalia macroptera, Phyllanthus amarus, Kalanchoe pinnata, Curcuma longa, Boerhavia diffusa, Silybum marianum, Woodfordia fruticosa, Solanum nigrum, Phyllanthus muellarianus, Capsicum annuum and Moringa oleifera.
Discussion/Conclusion:  Scientific validation of these hepatoprotective herbs should be encouraged by the government to investigate their comparative efficacy and toxicity with the imported drugs. Where they are found to be better alternatives to the imported medicines, these herbs can be approved legally to be inculcated in the mainstream health setting. Local pharmaceutical companies should also be encouraged to identify the extracts from these herbs as possible drug candidates and use them in local drug manufacture not only for internal consumption but also for export. 
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INTRODUCTION
Hepatoprotectivity refers to prevention of damage to the liver and support to its recovery from injury.  Antiviral drugs like lamivudine and dolutegravir are used to treat hepatitis and have hepatoprotective effect (1, 2). Though some synthetic drugs have been discovered to have protective effects on the liver or treat liver diseases, these to some extent cause serious adverse effects after a prolonged use and are also more expensive than the traditional herbs. Hepatoprotective medications, while designed to support liver health, can cause systemic side effects such as nausea, vomiting, somnolence, pruritus, erythema, and fatigue. In patients with renal impairment, severe acidosis may occur (3).  Hence this makes it hard for patients to acquire these drugs in a financially unstable population like Uganda’s. Hepatoprotective effect of medicinal plants can work through various mechanisms such as antioxidant activity (reducing oxidative stress), anti-inflammatory effect, enhancing liver cell regeneration and modulating detoxification enzymes (4). Medicinal plants refer to plants that contain bioactive compounds used to prevent, alleviate or cure diseases in humans. Plant parts like leaves, roots, bark, seeds, flowers used as extracts, powder and oils contain active phytochemicals such as alkaloids, flavonoids, tannins, glycosides and terpenoids which have a therapeutic effect on health. 
The liver is a most crucial and indispensable organ in the body with multifunctional capabilities. It is involved in metabolism of nutrients such as lipids, proteins and carbohydrates and also exclusion of metabolites. Furthermore, the liver is the first destination of toxins from the intestinal tract and therefore can be involved in the breakdown and elimination of toxins from the body. The liver serves as a storage compartment for glycogen, vitamin, minerals and ions. It breaks down glycogen into glucose when blood glucose levels are low, detoxifies drugs, alcohol and chemicals. Hepatic diseases have become the leading health issue in our communities. These diseases include hepatitis, Acute or chronic liver inflammation, Cirrhosis and poisoning. All these can cause liver diseases due to the destruction and incapacitation of the liver cells (4).
Medicinal plants have been known as a common source of therapeutic agents for prevention and treatment of liver diseases. Nature has bestowed Uganda with an enormous wealth of medicinal herbs. Our communities, more especially those in rural areas still use the so called ancient medicines from plants for liver diseases (5). Herbs have been used to cure liver diseases since decades and this has drawn attention of researchers to investigate their hepato protective effects and increase interest of use by people of our country Uganda (5). We reviewed existing literature on the hepatoprotective effects of medicinal plants indigenous to Uganda. Knowledge of this will guide their usage and inclusion in allopathic medicine.
METHODS 
Literature search was carried out between the months of February and may 2025, more especially on articles of pharmacognosy and pharmacology; about hepato protective effects of some medicinal plants, not only in our country but also worldwide as available in different databases. This was done using mostly Google scholar and Pub Med. We also used the Uganda clinical guidelines 2023 to relate the diseases (6).
RESULT 
In Uganda, traditional medicine plays a significant role in healthcare, with numerous medicinal plants utilized for their therapeutic properties, including hepatoprotection capabilities. While specific studies on the hepatoprotective effects of Ugandan plants are limited especially by the cost of research and paucity of funding, several species used in Ugandan traditional medicine have shown potential liver-protective properties. These include the following; - 
1. Allium cepa (katungulu)
It belongs to kingdom plantae, phylum tracheophyta, class lillopsida, order asparagales, family amaryllidaceae and species Allium cepa. It is also known as common onion (katungulu in runyankole and Rukiiga) and grown in Kabale, Kasese, Sironko and Mbarara. Allium cepa is widely cultivated in other parts of Uganda as a nutrient-rich, biennial bulbous herb for its edible underground, layered bulb. It is utilized globally for culinary purposes, characterized by a sharp flavor due to sulfur compounds, and is used medicinally to aid cardiovascular health and respiratory ailments. Allium cepa has a high dietary fiber and sugar content with about 90 percent water. A diet rich in vegetables has been identified as providing a number of health benefits to preventing two of the more prevalent and relevant diseases nowadays (7).  Allium cepa contains a number of vitamins (B2, C, and B1), selenium, and potassium. Allium cepa has been claimed to cure diabetes mellitus, cardio vascular diseases, and stomach cancer. Onion peel reveals biological effective hypertrophic scar and keloid prevention. Studies demonstrate that onion extract is capable of removing hypertrophic wounds too (8). Regular intake of onions lowers the risk of colorectal, lung, liver, brain, stomach, ovarian, prostate, and breast cancer (9). Aqueous extracts of Allium cepa bulb has essential antioxidant and hepatoprotective function against ethanol induced hepatotoxicity (10). Pharmacological evaluation of Allium cepa extracts show hepatoprotective potential in albino rat (11).
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Picture 1: Allium cepa bulbs


2. Terminalia macroptera (embee)
This plant is traditionally used in Uganda, to treat hepatitis. It is commonly grown in Buganda and called embee by the Baganda. It belongs to kingdom plantae, phylum magnoliophyte, class magnoliopsida, order myrtales, family combretacecae and species Terminalia macroptera. Extracts from the plant can reduce liver damage caused by toxins and infections. It demonstrates anti-inflammatory, analgesic, and antipyretic properties. These findings support its use in traditional medicine for treating liver- related disorders (12).        
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Picture 2: Terminalia macroptera

3. Phyllanthus amarus (iru)
Phyllanthus amarus also known as Iru by the Banyoro belongs to kingdom plantae, phylum magnoliophyta, class magnoliopsida, order malpighiales, family phyllanthacecae and species phyllanthus amarus. Phyllanthus amarus is a well-documented herbal medicine with significant hepatoprotective effects, providing defense against chemical, toxic, and alcohol-induced liver damage (13). It acts by reducing oxidative stress through potent antioxidant activity, enhancing liver enzymes (SOD, CAT, GPx), and lowering lipid peroxidation markers like TBARS. Key compounds, including lignans like phyllanthin and hypophyllanthin, help restore liver function and promote tissue repair. It exhibits hepatoprotective effects due to its ability to reduce oxidative stress, protect liver cells and improve liver function. Extracts from phyllanthus amarus can protect against various types of liver damage, including that induced by aflatoxin B1, carbon tetrachloride and ethanol (13). Phyllanthus amarus contains various classes of organic compounds including alkaloids, flavonoids, hydrolysable tannins, lignans, and phenolic acids (14). 
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Picture 3: Phyllanthus amarus


4. Kalanchoe pinnata( Eyondo)
This belongs to the kingdom plantae, phylum tracheophyta, class magnoliopsida, order saxifrages, family crassulaceae and species Kalanchoe pinnata. It is called eyondo in Bunyoro and Ankole. Grown in parts of Hoima and Mbarara, and is commonly known for treating jaundice and hepatotoxicity by poisons (15). The extract from Kalanchoe pinnata contains phenolic acid and flavonoids which are antioxidants and aid in removing of ethanol, scavenge free radicals such as peroxides and superoxides which cause oxidative stress (16, 17). 
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Picture 4: Kalanchoe pinnata

5. Curcuma longa (Turmeric)
Curcuma longa, commonly known as turmeric belongs to kingdom plantae, order zingiberales, family zingiberacecae, genus Curcuma and species Curcuma longa. It is a rhizomatous herbaceous perennial plant and has underground stems called rhizomes (18). The main constituents of Curcuma longa are the flavonoid curcumin, and various volatile oils including tumerone, atlantone and zingiberene (19). Curcuma longa exhibits a hepatoprotective effect primarily through its potent antioxidant and anti-inflammatory properties mediated by the active compound flavonoid curcumin. Curcumin protects the liver by scavenging free radicals such as superoxide, peroxides which can damage liver cells and cause inflammation thus reducing oxidative stress and inhibiting lipid peroxidation (19).
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Pictures 5: Turmeric.

6. Boerhavia diffusa (kibira)
Boerhavia diffusa; commonly known as kibira by the Baganda or spreading hogweed belongs to kingdom plantae, phylum Tracheophyta order caryophyllales, family nyctaginaceae, genus Boerhavia, and species Boerhavia diffusa. It contains phytochemicals such as flavonoids and alkaloids that have the ability to scavenge the free radicals thus reducing oxidative stress and potentially modulating liver enzyme activity (20). The aqueous form of the drug administration has more hepatoprotective activity than the powder form and this is probably due to the better absorption of the liquid form through the gastro intestinal tract (21). 
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Picture 6: Boerhavia diffusa and its benefits

7. Silybum marianum (kyawooli)
Silybum marianum (kyawooli) is found in western Uganda around Albertine shore of lake Albert. This is a medicinal plant with a long therapeutic history in Uganda. It is called milk thistle and belongs to kingdom Plantae, phylum Magnoliophyta, class Magnoliopsida, order Asterales, family Asteraceae, species Silybum marianum and is used as a hepatoprotective medication to treat jaundice and enlarged liver (22). Silybum marianum, particularly its active compound silymarin, exhibits strong hepatoprotective effects, supported by evidence showing protection against liver damage induced by toxins like CCl4. It is widely recognized for improving various hepatic conditions due to antioxidant, anti-inflammatory, and membrane-stabilizing properties (23). Silymarin is an active ingredient extracted from seeds of milk thistle and it is a mixture of flavonolignans such as silybin, polyphenolic compounds such as taxifolin. Silymarin has antioxidant properties while flavonoids have the ability to scavenge free radicals thus preventing oxidative stress and preventing damage of liver cells. The seeds of this plant contain many compounds such as silybin, silibinin A and B, silicristin, silidianin, apigenin, dehydrosilybin, deoxysilyn cristin, among other phytochemicals. Extract of dried seed of this plant contains up to 4% Silymarin (24). Silymarin protects the liver against toxicities resulting from various toxins such as carbon tetra chloride, acetaminophen, and tetrachlorometane. It has been reported that Silymarin provides the Hepatoprotective effect by different mechanism including Antioxidant activity and scavenging free radicals, stimulation of DNA polymerase and stability of Hepatocellular membrane (25). 
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Pictures 7: Image of Milk Thistle 

8. Woodfordia fruticosa (omutobotobo)
Woodfordia fruticosa is also known as omutobotobo in western regions of Uganda; to be more specific by the Banyoro in bunyoro, parts of Hoima. It belongs to family plantae, phylum magnoliophyta, class magnoliopsida, order myrtales, family lythraceae, and species Woodfordia fruticosa. Woodfordia fruticosa demonstrates significant hepatoprotective effects, particularly its methanol and aqueous extracts. Studies show that the aqueous extract (WF4) is the most potent, offering strong protection against carbon tetrachloride- and acetaminophen-induced liver damage (26). These findings validate the traditional use of the plant in treating liver disorders and highlight its potential as a natural therapeutic agent. The protective mechanisms may involve antioxidant activity and reduction of oxidative stress markers. The petroleum ether, alcohol, chloroform and aqueous extract of the flower of Woodfordia fruticosa is protective against Phenytoin induced damage of liver and carbon tetrachloride induced Hepatotoxicity (27).
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Picture 8: Woodfordia fruticosa (omutobotobo)

9. Solanum nigrum (ekimuli kyentebero)
There are two types of Solanum nigrum found; one has black colour fruits and second has reddish roots, which are all used for their medicinal value. Solanum nigrum belongs to kingdom plantae, phylum spermatophyte, class dicotyledonae, order solanales, family solanaceae, genus Solanum and species Solanum nigrum.  Mostly common also in western areas of Uganda for example in Hoima, it is used for liver fibrosis. Solanum nigrum exhibits significant hepatoprotective effects, as demonstrated in multiple studies. Extracts from the plant reduce liver damage caused by ethanol and carbon tetrachloride, improving liver histopathology by decreasing cellular swelling, inflammation, and preserving hepatocyte integrity. These protective effects are attributed to antioxidant, anti-inflammatory, and free radical-scavenging properties of bioactive compounds in the plant. Both in vitro and in vivo models support its therapeutic potential for liver injury prevention and repair. Solanum nigrum aqueous and methanolic extracts were studied for hepatoprotective activity in rats injected with 0.2 ml kg of carbon tetrachloride for 10 consecutive days. It was found to be hepatoprotective against CC14- induced liver damage (28). The ethanol extract showed remarkable hepatoprotective activity. Ethanol extracts of Solanum nigrum Linn was investigated for the hepatoprotective activity against CC14- induced hepatic damage in rats (29). Salanum nigrum possesses numerous compounds that are responsible for its pharmacological activities. Whole plant extract was reported to contain alkaloids, flavonoids, tannins, saponins, glycosides, proteins carbohydrates, coumarins and phytosterols (30).
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Picture 9: Solanum nigrum (ekimuli kyentebero)      

10. Phyllanthus muellarianus (muko wewumbeko)
Phyllanthus muellerianus is a small, scrambling shrub or tree native to tropical Africa, typically growing in wet tropical biomes. It exhibits a straggling or climbing habit with numerous stems and can form canopy-like foliage. The plant produces copious panicles of small red fruits and may be deciduous or evergreen, depending on environmental conditions (31). Though its exact distribution and ecological role require further study, it thrives in seasonal tropical environments. This is also used in Uganda more especially the leaves to treat hepatic diseases. It belongs to kingdom plantae, order malpighiales, family phyllanthacecae, genus phyllanthus and species Phyllanthus muellarianus. It contains phytochemicals e.g. furosin, nitidine and galic acid which protect the liver from damage (32). The aqueous and methanolic extracts of phyllanthus muellarianus can mitigate liver injury induced by substances like acetaminophen, a common pain reliever. These extracts have shown the ability to reduce biomarkers of liver damage and oxidative stress, indicating their potential as protective agents against liver injury (32).
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Picture 10: Phyllanthus muellarianus
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Picture 11: Histoartictecture of the liver of acetaminophen treated mice following oral administration of Phyllanthus muellarianus aqueous leaf extract. (A) control, (B) acetaminophen (c) 400 mg/kg b.w extract (d) 100 mg/kg b.w extract + acetaminophen (e) 200 mg/kg b.w extract + acetaminophen (f) 400 mg/kg b.w extract + acetaminophen (g) 200 mg/kg b.w sylimarin + acetaminophen (32). 

11. Capsicum annuum (kamurali)
Capsicum annuum, which is also commonly known as chili peppers and kamurali in Runyankole. it is used in treating poisoning and belongs to kingdom plantae, phylum tracheophyta, class magnoliopsida, order solanales, family solanaceae, genus capsicum and species Capsicum annuum. The active compound in capsicum annuum is capsaicin which has a hepatoprotective effect. Capsaicin activates autophagy in the liver, a process that helps recycle damaged cells and potentially reduces lipid accumulation. Capsaicin also helps reduce oxidative stress, inflammation and apoptosis. Capsicum annuum, particularly its aqueous and ethanolic extracts, demonstrates hepatoprotective effects against liver damage induced by ethanol and paracetamol in animal models (33). Studies indicate that green and red varieties of C. annuum can mitigate oxidative stress and inflammation in the liver, preserving hepatic function. The protective mechanisms may involve antioxidant properties due to capsaicin and other bioactive compounds (34). 
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Picture 12: Capsicum annuum (kamurali)
Moringa oleifera (Molinga)
It is grown commonly in the western areas of Uganda where it is called molinga in the Buganda region of Uganda.   Moringa oleifera which can also be called drumstick tree belongs to kingdom plantae, phylum tracheophyta, class magnoliopsida, order brassicales, family moringaceae, genus Moringa and species Moringa oleifera. Moringa is a herb with numerous medicinal potential (35, 36). 
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Picture 13: Moringa oleifera (molinga)
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Picture 14: Nutritional and therapeutic values of Moringa oleifera whole plant (37). 
Moringa is rich in antioxidants like flavonoids quercetin and kaempferol which help neutralize harmful free radicals and prevent oxidative stress that can damage the liver cells. Moringa also helps reduce or decrease the levels of liver enzymes AST, ALP, and ALT which are indicators of liver damage (38).  Moringa oleifera exhibits significant hepatoprotective effects, as demonstrated in studies involving lead acetate and paracetamol-induced liver injury. Extracts from its leaves improved body weight and reduced serum markers like SGPT, SGOT, and ALP, indicating reduced liver damage (39). The protective mechanism is attributed to antioxidant compounds such as flavonoids and phenolics that mitigate oxidative stress. While liver weight recovery was not statistically significant, overall hepatic function showed marked improvement. These findings suggest Moringa oleifera as a promising natural agent for supporting liver health. Moringa oleifera, often called the 'tree of life' or 'miracle tree,' is renowned for its nutritional richness and ethnomedicinal applications in managing various health conditions across tropical and subtropical regions. Research highlights its potential in treating oxidative stress, inflammation, and metabolic disorders, supported by numerous scientific studies (40). 
DISCUSSION
In this review we researched some plant species endogenous to Uganda, which have both hepato protective and other therapeutic effects for example:
· Allium cepa (katungulu) also known as onion exhibits an antidiabetic effect;-onion is reputed to help lower blood sugar levels and improve insulin sensitivity (40). Aqueous extracts of Allium cepa bulb has essential antioxidant and hepatoprotective function against ethanol induced hepatotoxicity (10, 42) and pharmacological evaluation of Allium cepa extracts show hepatoprotective potential in albino rat (11).
· Terminalia macroptera (Kibimba) not only has a hepatoprotective effect but also used in treating infectious diseases, tuberculosis and dysentery (12). 
· Extracts from Phyllanthus amarus can protect against various types of liver damage, including that induced by aflatoxin B1, carbon tetrachloride and ethanol (13).
· The extract from Kalanchoe pinnata contains phenolic acid and flavonoids which are antioxidants and aid in removing of ethanol, scavenge free radicals such as peroxides and superoxides which cause oxidative stress (16, 17). 
· Curcumin from Curcuma longa protects the liver by scavenging free radicals such as superoxide, peroxides which can damage liver cells and cause inflammation thus reducing oxidative stress and inhibiting lipid peroxidation (19).
· Boerhavia diffusa contains phytochemicals such as flavonoids and alkaloids that have the ability to scavenge the free radicals thus reducing oxidative stress and positively modulating liver enzyme activity (20).
· Silymarin from Silybum marianum provides the Hepatoprotective effect by different mechanism including Antioxidant activity and scavenging free radicals, stimulation of DNA polymerase and stable of Hepatocellular membrane (25). 
· Woodfordia fruticosa is protective against Phenytoin induced damage of liver and carbon tetrachloride induced Hepatotoxicity (27).
· Solanum nigrum aqueous and methanolic extracts were studied for hepatoprotective activity in rats injected with 0.2 ml kg of carbon tetrachloride for 10 consecutive days. It was found to be hepatoprotective against CC14- induced liver damage (28).
· The aqueous and methanolic extracts of phyllanthus muellarianus have shown the ability to reduce biomarkers of liver damage and oxidative stress, indicating their potential as protective agents against liver injury (32).
· Capsicum annuum demonstrates hepatoprotective effects against liver damage induced by ethanol and paracetamol in animal models (33) and can mitigate oxidative stress and inflammation in the liver, preserving hepatic function (34). 
· Moringa oleifera exhibits significant hepatoprotective effects, as demonstrated in studies involving lead acetate and paracetamol-induced liver injury. Extracts from its leaves improved body weight and reduced serum markers like SGPT, SGOT, and ALP, indicating reduced liver damage (39).
All the named plant species have one thing in common which is a hepatoprotective effect, and this hepatoprotective effect is achieved by majorly the antioxidant effect and the anti-inflammatory effect in the plant extracts.  Hepatoprotective herbs are rich in flavonoids, polyphenols and other antioxidants that scavenge free radicals, prevent lipid peroxidation in liver cell membrane and reduce oxidative stress (19). These herbs often reduce liver inflammation by inhibiting pro-inflammatory cytokines for example Curcuma longa also called turmeric contains curcumin which inhibits COX-2 and NF-k B pathways (19). Many hepatoprotective herbs contain certain compounds that stimulate protein synthesis and promote hepatocyte regeneration for example Silymarin in Silybum marianum stimulates RNA polymerase I activity, promoting protein synthesis and liver regeneration (41). The need to protect the liver exists since it is a most important organ in the body, and liver diseases have become a common and difficult health challenge in Uganda (43). Liver damage in Uganda often arises due to the excessive alcohol consumption, polypharmacy and drug abuse (44). Therefore, protecting the hepatic system from damage caused by the factors above is very necessary (45). The use of herbal medicines to provide protection to liver is becoming a better alternative rather than the imported drugs that have; presented with many side effects, are quiet expensive and less reliable to our Ugandan population  in addition to being cheaper and more affordable.

CONCLUSION
Uganda has been blessed with many medicinal plants with hepato protective activity. Scientific validation of these herbs should be encouraged by the government to investigate their comparative efficacy and toxicity with the imported drugs. Where they are found to be better alternatives to the imported medicines, these medicinal herbs can be approved legally to be used in the mainstream health setting. Large scale production of these herbs can also be promoted for it to reach the demand market for people of Uganda. Local pharmaceutical companies should also be encouraged to identify the extracts from these herbs as possible drug candidates and use them in local drug manufacture. 
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