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Abstract 

 
Hepatocellular carcinoma (HCC) is one of the most prevalent cancers 

worldwide, with high morbidity and mortality. This study evaluated the 

anticancer properties of Annona senegalensis stem bark extract in N-

diethylnitrosamine (DEN)-induced hepatocellular carcinoma in Wistar rats. 

Liver carcinogenesis was induced in groups II–VI by intraperitoneal injection 

of DEN (50 mg/kg body weight in DMSO) once weekly for three weeks. 

Group II served as the negative control, while group III was the positive 

control (treated with silymarin, 100 mg/kg b.w.). Groups IV, V, and VI 

received ethanol extracts of A. senegalensis at 200, 400, and 600 mg/kg b.w., 

respectively, administered orally for 14 days. Treatment with the extract 

significantly (p < 0.05) reduced blood urea and creatinine levels, improved 
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electrolyte balance, and enhanced liver histoarchitecture. The extract also 

favorably modulated lipid metabolism, lowering cholesterol levels from 368.57 

± 1.72 in the negative control to 251.31 ± 1.10 at 400 mg/kg, while increasing 

HDL levels from 96.21 ± 1.23 to 233.13 ± 0.86 at 600 mg/kg. These results 

suggest a cardioprotective role via improved lipid profiles. Additionally, kidney 

function was improved, as reflected by reduced urea (17.30 ± 0.85) and 

creatinine (2.67 ± 0.23) compared to negative controls (34.53 ± 0.70 and 3.72 

± 0.45, respectively). Overall, the ethanol extract of A. senegalensis 

demonstrated hepatoprotective, nephroprotective, and lipid-regulating effects, 

highlighting its potential as a therapeutic agent for mitigating DEN-induced 

HCC and its associated metabolic complications. 

Keywords: Annona senegalensis; Stem Bark Extract; Diethylnitrosamine; 

Hepatocellular Carcinoma; Lipid Metabolism; Kidney Function; Wistar Rats 

 

 

INTRODUCTION 

Natural products, especially those derived from plants, have been used to help 

mankind sustain its health since the dawn of medicine. Over the past century, the 

phytochemicals in plants have been a pivotal pipeline for pharmaceutical discovery. The 

importance of the active ingredients of plants in agriculture and medicine has stimulated 

significant scientific interest in the biological activities of these substances (Moghadamtous 

et al., 2015).  

In West Africa, medicinal plants are widely used in the treatment of many 

pathologies. Their high content of bioactive molecules which are part of secondary 

metabolites make them very particular molecules (Haddouchi et al., 2014). These kinds of 

molecules contribute broadly to the treatment of serious illnesses such as cancer, diabetes 

and cardiovascular disease (Sani et al., 2020). As a result, over 80% of the world's 

population use plants as an alternative to conventional medicines to satisfy primary health 

problems, dietary problems and, above all, the recurrent chemoresistance of pathogens to 

pharmaceutical drugs (Arab et al., 2013). The antivenom properties of Annona senegalensis 

bark and roots against snakebites have already been reported in Senegal (Sow et al., 2012). 

Various therapeutic properties of the same plant have also been reported in Nigeria by 

Alqasim (Mustapha et al., 2013). In Senegal, leaves, stems and roots of Annona 

senegalensis are frequently used such as phytomedicine to relieve disease such as diarrhea, 

dysentery, stomach and head aches, in addition the plant is very accessible (Diallo et al., 
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2022). However, despite the considerable contribution of traditional medicine to 

phytotherapy of this plant in Senegal, it remains relatively unexplored by scientist 

researchers. To the best of our knowledge, there are few scientific publications relating the 

use of seeds and the oil it would contain, even though leaves, stem bark and roots are 

commonly used in pharmacopoeia (Dongock et al., and Assouma et al., 2018). 

Annona Senegalensis 

Annona senegalensis, commonly known as the African custard apple, is a small 

deciduous tree native to tropical and subtropical regions of Africa. The plant has been 

traditionally used in various African cultures for its medicinal properties, including its 

ability to treat fever, infections, and digestive disorders (Tijjani et al., 2018). The leaves, 

bark, and roots of Annona senegalensis have been particularly noted for their therapeutic 

value, with the stem bark being the most used part in traditional medicine (Tijjani et al., 

2018). 

Recent studies have identified a variety of bioactive compounds in Annona 

senegalensis, including alkaloids, flavonoids, tannins, and saponins (Onwuka et al., 2020). 

These compounds are known for their antioxidant, anti-inflammatory, and 

hepatoprotective properties. For example, studies have demonstrated that Annona 

senegalensis extracts have significant antioxidant activity, which can help to neutralize free 

radicals and prevent cellular damage caused by oxidative stress (Onwuka et al., 2020). 

Furthermore, the plant has shown potential in treating liver and kidney diseases, with 

studies indicating its hepatoprotective and nephroprotective effects (Tijjani et al., 2018). 
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Figure 1 Annona senegalensis 

 

Ethnomedicinal Uses of Annona Senegalensis  

All parts of A. senegalensis plant have been found useful for traditional medicine 

applications. The leaves have been used in treating yellow fever, tuberculosis, and smallpox 

(Aiyeloja et al., 2006 & Mustapha et al., 2013). The stem bark has been used in snakebite 

and hernia treatment (Dambatta et al., 2011). The root is used in conditions such as 

difficulty in swallowing, gastritis, snake bites, male sexual impotence, erectile dysfunction, 

tuberculosis, and as antidote for necrotizing toxins; the root bark is effective in infectious 

diseases (Ofukwu et al., 2008, Noumi et al., 2015, & Jiofack et al., 2009). Juice from the tree 

is used in the treatment of chicken pox (Faleyimu et al., 2010). Many of the plant parts are 

used as antidotes for venomous bites and in the management of diabetes (Ahombo et al., 

2012 & Ogoli et al., 2011). In Guinea, A. senegalensis has been employed in the treatment 

of malaria (Traore et al., 2013). 
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Phytochemistry of Annona Senegalensis 

The phytochemical profile of Annona senegalensis is complex, with several active 

compounds contributing to its medicinal properties. The presence of alkaloids such as 

annonaine and corossolin, which have been shown to possess anti-inflammatory and 

analgesic effects, is particularly noteworthy (Tijjani et al., 2018). Flavonoids like quercetin 

and kaempferol are potent antioxidants that help to reduce oxidative stress, while tannins 

contribute to the plant’s antimicrobial and anti-inflammatory properties (Onwuka et al., 

2020). These compounds, working synergistically, may explain the plant’s potential in 

mitigating the harmful effects of diethylnitrosamine exposure. 

Hepatoprotective and Nephroprotective Activities of Annona Senegalensis 

Several in-vitro and in-vivo studies have demonstrated the hepatoprotective and 

nephroprotective properties of Annona senegalensis. In animal models, extracts from the 

plant have been shown to reduce liver enzyme levels (ALT, AST) and protect against 

histological damage in the liver and kidneys (Tijjani et al., 2018). In one study, Annona 

senegalensis extract significantly reduced the severity of liver and kidney damage induced 

by toxic agents, including ethanol and other xenobiotics, by modulating oxidative stress 

markers and enhancing the activity of antioxidant enzymes (Onwuka et al., 2020). Given its 

documented antioxidant and anti-inflammatory activities, Annona senegalensis presents a 

promising natural remedy for arsenic-induced hepatotoxicity and nephrotoxicity. 

Lipid Biomarkers 

Lipid metabolism serves a vital role in human physiology, influencing various 

cellular functions, such as energy storage, membrane integrity, and signalling pathways. The 

liver is at the heart of lipid homeostasis, where it actively participates in the synthesis and 

regulation of several lipoproteins and apolipoproteins crucial for lipid transport (Jiang et al., 

2006). Hepatocellular carcinoma (HCC), one of the most prevalent and fatal malignancies 

globally, significantly disrupts lipid and lipoprotein metabolism, resulting in altered plasma 

lipid profiles that are critically important for disease assessment and management (Gupta et 

al., 2016). 

Epidemiological studies have shown that individuals with HCC often display 

decreased levels of high-density lipoproteins (HDL) along with other key lipids, 

highlighting the association between lipid profiles and cancer prognosis (Ghahremanfard et 

al., 2015). Specifically, elevated levels of triglycerides (TG) and low-density lipoproteins 
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(LDL) have been linked to increased cancer progression and metastasis (Bays et al., 2008). 

This relationship suggests a mechanism whereby dyslipidemia contributes not only to 

cardiovascular risks but also to tumorgenesis, as lipid abnormalities are prevalent in various 

cancer types, including breast and gastrointestinal cancers (Jiang et al., 2006; Li et al., 2017). 

Cholesterol is a crucial lipid molecule that serves as a fundamental component of 

cell membranes and a precursor for steroid hormone synthesis, bile acids, and vitamin D 

(Havel et al., 2005). Synthesized mainly in the liver, cholesterol maintains cellular integrity 

and fluidity. However, elevated cholesterol levels, particularly low-density lipoprotein 

(LDL) cholesterol, are associated with an increased risk of atherosclerosis and 

cardiovascular diseases (Ference et al., 2017). In the context of HCC, studies have indicated 

that declining cholesterol levels may reflect liver dysfunction and a poor prognosis, 

emphasizing the need for regular monitoring of cholesterol levels in patients with liver 

disease (Mdefined et al., 2018). 

Triglycerides are the most abundant form of fat in the body and serve as a major 

energy source (Bays et al., 2008). They are formed by the esterification of glycerol and three 

fatty acids and are stored in adipose tissue. Elevated triglyceride levels can occur due to 

excessive caloric intake, obesity, or metabolic disorders, and have been linked to various 

health complications, including cardiovascular disease and pancreatitis (Ghahremanfard et 

al., 2015). In the context of HCC, changes in triglyceride metabolism can result in altered 

serum triglyceride concentrations. Some studies suggest that patients with HCC may 

exhibit increased triglyceride levels, while others report decreased levels, highlighting the 

need for further investigation of triglyceride dynamics in liver cancer (Jiang et al., 2006; 

Zhuang et al., 2017). 

High-Density Lipoprotein (HDL) is commonly referred to as "good cholesterol" 

due to its protective role against cardiovascular diseases. It is responsible for reverse 

cholesterol transport, facilitating the removal of excess cholesterol from peripheral tissues 

back to the liver for excretion (Rye & Barter, 2010). Low HDL levels are associated with an 

increased risk of heart disease and have been shown to correlate with poor outcomes in 

cancer patients, including those with HCC (Gupta et al., 2016). In liver cancer, HDL levels 

often decline, reflecting impaired liver function and suggesting a disrupted lipid metabolism 

(Jiang et al., 2006). Recent studies have highlighted the potential of utilizing HDL as a 



Isaac John Umaru, Khalid Yahuza Abbas, Mosugu Ovayoza Omolara, Agbo Chibuike Ekunyi, Usman Ikira, 
Ogar Fonne Okang, Ingwu Joseph Akem, Akafa Andes Tansaba, Otashu Kenneth Frank, Shadrach Philip 

Volume 2, Issue 3, 2025 303 

vehicle for targeted drug delivery, leveraging its properties to enhance therapeutic efficacy 

(Matsumoto et al., 2016; Zhou et al., 2020). 

Low-Density Lipoprotein (LDL) is often termed "bad cholesterol" due to its 

association with an increased risk of atherosclerosis and other cardiovascular diseases when 

present in high concentrations. LDL transports cholesterol from the liver to peripheral 

tissues, where it can accumulate if in excess, leading to plaque formation in arterial walls 

(Mäkelä et al., 2019). In patients with HCC, alterations in LDL levels may reflect underlying 

hepatic dysfunction and dyslipidemia. Elevated LDL levels have been associated with a 

higher incidence of metastasis and poor prognosis, making them crucial factors to monitor 

in the clinical management of cancer patients (Ahmad et al., 2019; Costa et al., 2017). 

Chronic hepatitis B virus (HBV) and hepatitis C virus (HCV) infections are 

significant risk factors for the development of HCC, particularly in region with high 

hepatitis prevalence, such as Southeast Asia (El-Serag, 2012; Jiang et al., 2006). 

However, the liver and kidneys are two of the most essential organs in the body, 

responsible for maintaining homeostasis by filtering toxins and regulating various 

metabolic processes. The liver plays a crucial role in detoxifying harmful substances, 

including drugs, alcohol, and environmental toxins, while the kidneys are vital in filtering 

waste products and maintaining fluid and electrolyte balance. Hapatocellular carcinoma 

(HCC) is the most frequent primary malignancy of the liver. It accounts for about 90% of 

all liver cancer and it represents more than 4% of all cancer cases worldwide and is the 

fourth most common cause of cancer mortality (Harris et al., 1984). Most major well-

known risk factors of hepatocellular carcinoma include hepatitis viral infection (HBV and 

HCV), food additives, alcohol, fungal toxins (aflatoxins), toxic industrial chemicals, and air 

and water pollutants (Farazi et al., 2006). 

A  healthy adult's liver is roughly 2.5% of their whole-body weight, or about 1500 

grams. Diaphragm surface concavity is connected to the smooth dome-shaped surface of 

this part. There are seven to eleven ribs deep and a typical liver crosses the midline to pass 

to the left of the left nipple in the right upper quadrant of the abdomen, where the thoracic 

cage and diaphragm provide protection (Moore and Dalley, 2006). Hepatic metabolism and 

waste metabolite excretion are two major functions of the liver.  

It is the body's biggest gland and its largest solid organ at the same time. When 

compounds are taken from the digestive system, the liver regulates the flow and safety of 



Isaac John Umaru, Khalid Yahuza Abbas, Mosugu Ovayoza Omolara, Agbo Chibuike Ekunyi, Usman Ikira, 
Ogar Fonne Okang, Ingwu Joseph Akem, Akafa Andes Tansaba, Otashu Kenneth Frank, Shadrach Philip 

 African Journal of Sciences and Traditional Medicine 304 

those substances before they enter the circulatory system. The liver's importance may be 

shown in the fact that even a brief lack of liver function can result in mortality. 

Consequently, a review of liver physiology was carried out in order to keep it in top 

working condition and to preserve excellent health in order to prevent liver disease. Liver 

disease includes fatty liver, liver fibrosis, and cirrhosis, just to name a few (Allen et al., 

2002; Ozougwu, 2014; Ozougwu and Eyo, 2014).  

In the early stages of development, the ventral foregut definitive endoderm is 

where the cells that will ultimately form the adult liver originate. There are a number of 

stages in liver development, beginning with competence for the liver formation and 

progressing through liver specification, growth, and differentiation. Juvenile liver 

metabolism differs significantly from adult liver metabolism both during development and 

for a time following parturition (Zaret et al., 1996; Burke et al., 2006; Watt et al., 2007). 

Diethylnitrosamine (DEN, N-Nitrosodiethylamine) a potent hepatocarcinogen, is 

known to cause perturbations in the nuclear enzymes involved in DNA repair/replication 

(Bhosale et al., 2002). N-nitroso compounds are considered to be a tragedic health hazards 

to man, and these compounds were present in tobacco products, cheddar cheese, cured 

and fried meals, occupational settings, cosmetics, agricultural chemicals, and 

pharmaceutical agents (Sulivan et al., 1991 & Reh et al., 1996). It has been suggested that 

DEN, after its metabolic activation produces the pro-mutagenic adducts, O6 -ethyl deoxy 

guanosine and 04 and O6 -ethyl deoxy thymidine in liver that may cause carcinogenic 

effects (Verna et al., 1996).  

It is also reported that, the oxidative stress plays a causative role during 

carcinogenesis (Kensler et al., 1989). Reactive oxygen species (ROS) are predominant 

stimulator for tissue injury, DNA damage, and mutagenesis associated with various stages 

of tumor formation process (Beckman et al., 1997 & Parola et al., 2001). Hence, the model 

of DEN-induced liver cancer is considered as one of the most accepted and widely used 

experimental models to study about the hepatocarcinogenesis (Ha et al., 2001). One recent 

approach to control liver cancer is chemoprevention, by definition it is the means of cancer 

management in which the occurrence of the disease can be entirely prevented, slowed, or 

reversed substantially by the administration of one or more nontoxic naturally occurring 

and/or synthetic agent called as anticarcinogen (Wattenberg et al., 1992). These synthetic 
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compounds have been identified as having some potential cancer chemo preventive value 

(Kellof et al., 2000).  

This is the pharmacological intervention aims to arrest/reverse the process of 

carcinogenesis. A few macro-micronutrients, and non-nutrients have been reported as the 

chemopreventive agents for the carcinogenic effects (Wattenberg et al., 1992). A potential 

for inhibiting tumour development in both targeted high risk and general populations has 

increased significantly in recent years (Morse et al., 1993 & Hong et al., 1997). Almost 30 

classes of chemicals with cancer preventive effects that may have practical implications in 

reducing cancer incidence in human population have been described (Wattenberg et al., 

1997). 

Statement of Problem 

Hepatic carcinogenesis is ranked the fifth most prevalent cancer and usually 

influenced by agents such as alcohol, phenobarbital, 2-acetylaminofuorene, and 

Diethylnitrosamine (DEN) (Unsal et al., 2017). Animal models are viewed as a critical tool 

for studying hepatic carcinogenesis and are often used for cancer research. Studies have 

reported early induction of oxidative stress, inflammation, and proliferation by DEN in rat 

models (Kuroda et al., 2017 & Dina et al., 2019). Medicinal plants and herbs contain 

phytochemicals and natural sources of antioxidants. The significance of these active 

metabolites has prompted important scientific interest in their biological activities. Annona 

senegalensis (AS) is one such plant containing an abundance of phytochemicals; it contains 

alkaloids, flavonoids, glycosides, tannins, saponins, steroids, and anthocyanins (Potchoo et 

al., 2008, Musa et al., 2017 & Johnson et al., 2017). 

Justification of The Problem 

Hepatocellular carcinoma (HCC) is a common and leading cancer around the 

globe. This study investigated the anticancer properties of extract of Annona senegalensis 

in diethylnitrosamine (DEN) - induced hepatocellular carcinoma in rats. Since medicinal 

plants such as Annona senegalensis are locally available, cost-effective, and culturally 

acceptable, making them an attractive option for addressing diethylnitrosamine-induced 

hepatocellular toxicities. 

The stem bark of Annona senegalensis has been reported to contain bioactive 

compounds such as flavonoids, alkaloids, tannins, and phenolics, known for their 

antioxidant and anti-inflammatory properties (Bello et al., 2020). These compounds may 
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counteract the oxidative damage induced by diethylnitrosamine, thereby protecting liver 

and kidney cells. Conducting in-vitro studies provides a controlled and reliable means of 

investigating the potential mechanisms of action, which could include scavenging of 

reactive oxygen species (ROS), inhibition of lipid peroxidation, and modulation of cellular 

defense pathways such as nuclear factor erythroid 2-related factor 2 (Nrf2). 

Additionally, the study holds broader implications for public health. The validation 

of the therapeutic efficacy of Annona senegalensis could lead to the development of 

phytomedicines, offering an accessible alternative for vulnerable populations in 

diethylnitrosamine-endemic regions. It also contributes to the growing body of evidence 

supporting the integration of traditional medicine into modern healthcare systems.  

Aims of this study was to investigate the efficacy of methanol stem-bark extracts of 

Annona senegalensis in protecting Diethylnitrosamine-induced hepatocellular carcinoma in 

rats. 

i. Evaluation of the effect of Annona Senegalensis Stem barks extract on 

diethylnitrosamine-induced cancer in rats. 

ii. Determination of the effect of Stem-bark extract of Annona Senegalensis on lipid 

profiles of cancer models. 

iii. To determine the nephroprotective effect Annona senegalennsis on 

Diethylnitrosamine-induced hepatocellular carcinoma in rats. 

iv. Histopathological assessment of the kidney. 

 

MATERIAL AND METHODS 

Apparatus 

Electric blender 9X1000 Newclime France, Micropipette (CE-IVD Lambmat 

India), spectrophotometer (UV 751 Shangahi Youke Instrument Co Ltd., China) Water 

Bath (HH-W21-Cr42II India Mart India), Weighing Balance (PB 3002-5 Mettler Toledo 

Switzerland) 

Reagents 

Diethyl nitrosamine (DEN)-Induced Hepatocellular Carcinoma, Silymarin Standard, 

EDTA Bottles, Ethanol  
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Plant Material 

The stem-bark extract Annona senegalensis was obtained from Vicinity of federal 

university of Wukari. 

Preparation of Plant Extract 

The collected plant materials were washed sliced and completely shade dry. The 

dried material was ground make to a fine powder and used for extraction. The powdered 

plant material Annona senegalensis (200 g) was extracted with methanol (1 litre) in an air 

tight clean flat-bottomed container for 48 hours at room temperature with occasional 

stirring and shaking (Trease and Evans, 2002). The methanol extract was filtered first 

through a fresh cotton plug and then through a whatman filters. The filtrate was 

evaporated to dryness in vacuo by a rotary evaporator at 40-50°C and the extract was kept 

in a well tight sterile bottle/container under refrigerated conditions until use.  

Animals 

Thirty-six (36) albino rats (weighing between 120 to 180g) were obtained from 

HAUEMM Veterinary Animal House, Federal Housing Estate. Adamawa state Nigeria. 

They were housed in polypropylene cages, and were given standard grower diet (Vital 

Feeds, Jos) and water ad labium for 7 days to enable them to acclimatize before the 

commencement of the experiment. Throughout the experiment it was maintained under 

the laboratory conditions of 29 ± 2°C (temperature) and 12 hours light and dark cycle in 

the Department of Biochemistry, Federal University Wukari. Taraba state Nigeria. Guide 

for the Care and Use of Laboratory Animals was strictly followed. 

Experimental Design 

The rats will be randomly divided into six equal groups of six rats each. Group I 

served as normal control, that is, no inducement and no administration of methanol extract 

as shown in the group treatment below. Liver carcinogenesis was induced in group II, III, 

IV V, and VI, by injecting diethylnitrosamine (in DMSO) intraperitonially at a dose of 50 

mg/kg body weight once in a week for a period of three weeks as reported by Sumithra et 

al., (2013). Group II served as the negative control while group III served as the positive 

control group (silymarin 100 mg/kg b.w. was used as standard drug). The methanol extract 

of the plant extract was administered to group IV (200 mg/kg b.w.) and group V (400 
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mg/kg b,w.) and group VI (600 mg/kg b,w.)  respectively. The methanol extract will be 

administered to the rats through oral gavages for a period of 14 days. 

Statistical Analysis 

The mean ± SD of all values was calculated and changes observed between the treatment 

group and the control were subjected to analysis of variance (ANOVA) using -SPSS 

version 16.0 

Collection of Samples 

On completion of the experimental period, animals were anaesthetized with diethyl 

(2ml/kg). The blood was collected with and without EDTA as anticoagulant. 

Determination of Total Cholesterol 

The presence of cholesterol was evaluated with Agappe Liquichek cholesterol detection kit. 

Procedure  

Three test tubes were prepared. To the first, 1mL of reagent blank (R1) was added. 

The second tube was used to collect the mixture of 1mL blank reagent and 10µL standard. 

The third test tube was used to collect the mixture of 1mL blank reagent and 10µL of the 

sample. 

Both were mixed properly and allowed to stand at 37oC for 5 minutes. Absorbance 

of both the standard and blank were read against the blank at 630nm. 

Calculation 

Total Cholesterol Conc. (mg/dL) = (Absorbance of sample)/ (Absorbance of 

Standard) × 200 

Determination of HDL Cholesterol 

The presence of HDL was evaluated with Agappe Liquichek HDL detection kit. 

Procedure 

Three test tubes were prepared. To the first, 1mL of reagent blank (R1) was added. 

The second tube was used to collect the mixture of 1mL blank reagent and 50µL standard. 

The third test tube was used to collect the mixture of 1mL blank reagent and 50µL of the 

sample. 
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Both were mixed properly and allowed to stand at 37oC for 5 minutes. Absorbance 

of both the standard and blank were read against the blank at 505nm. 

Calculation 

Serum HDL Conc. (mg/dL) = (Absorbance of sample) / (Absorbance of 

Standard) × concentration of standard × 2 

Determination of Triglyceride 

The presence of Triglyceride was evaluated with Agappe Liquichek Triglyceride detection kit. 

Procedure 

Three test tubes were prepared. To the first, 1mL of reagent blank (R1) was added. 

The second tube was used to collect the mixture of 1mL blank reagent and 10µL standard. 

The third test tube was used to collect the mixture of 1mL blank reagent and 10µL of the 

sample. 

Both were mixed properly and allowed to stand at 37oC for 5 minutes. Absorbance 

of both the standard and blank were read against the blank at 546nm. 

Calculation 

Serum Triglyceride Conc. (mg/dL) = (Absorbance of sample)/ (Absorbance of 

Standard) ×200. 

 

RESULTS  

Table 1 KIDNEY FUNCTIONS 

PARAMETER NORMAL. 

POSITIVE. 
100mg/kg 

bwt. of 
Salymirine 

NEGATIVE 
No reatment 

200mg/kg 
bwt. of the 

Extract 

400mg/Kg 
Bwt. of the 

Extract 

600mg/kg 
bwt. of the 

Extract 

UREA 18.25±0.96b 17.61±0.93b 34.53±0.70c 17.85±0.23b 15.87±0.89a 17.30±0.85b 

CREATENINE 1.79±0.16a 1.47±0.32a 3.72±0.45c 2.90±0.19b 2.60±0.19b 2.67±0.23b 

SODIUM 204.43±1.03a 233.83±1.36b 498.08±1.47f 319.17±0.80e 294.44±1.72d 277.72±1.35b 

POTASSIUM 2.67±0.10b 1.87±0.23a 3.98±0.14c 4.83±0.30d 5.52±0.43e 5.41±0.41e 

CHLORIDE 60.75±0.67a 81.12±0.92b 160.96±1.00d 61.26±1.16a 101.30±1.05c 100.76±0.38c 
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PARAMETER NORMAL. 

POSITIVE. 
100mg/kg 

bwt. of 
Salymirine 

NEGATIVE 
No reatment 

200mg/kg 
bwt. of the 

Extract 

400mg/Kg 
Bwt. of the 

Extract 

600mg/kg 
bwt. of the 

Extract 

CO2 51.52±1.18a 51.50±0.81a 115.32±0.81e 100.98±0.86d 96.01±0.94c 91.35±0.92b 

 

The values were presented as mean ± S.E.M (n=3). Values not sharing the same 

superscript letters are significantly (p<0.05) different. Values with the same superscript are 

not significantly (p<0.05) different. 

Urea Levels: In healthy individuals, urea levels are usually in the normal range. 

However, in the group with no treatment, urea levels were significantly higher, suggesting 

potential kidney issues. Fortunately, when the stem-bark extract was given in doses of 200 

mg/kg and 400 mg/kg, the urea levels improved, indicating that the extract may help 

support kidney health. 

Creatinine Levels: Similar to urea, creatinine levels were alarmingly high in the 

untreated group, which can signal kidney dysfunction. The extract appeared to help lower 

creatinine levels, especially at the lower doses (100 mg/kg), indicating that it may protect 

the kidneys and promote better function. 

Sodium Levels: High sodium levels can indicate that the kidneys are struggling to 

filter properly. The untreated group showed elevated sodium levels, but the extract helped 

reduce these levels at higher doses, suggesting a positive impact on kidney function. 

Potassium Levels: Elevated potassium is another sign that kidneys may not be 

functioning well. The extract significantly reduced potassium levels, particularly at the 

higher doses (400 mg/kg and 600 mg/kg), indicating it might help restore normal kidney 

function. 

Chloride Levels: The chloride levels were elevated in the untreated group, but they 

improved with the extract, showing that it can help maintain a healthy balance of 

electrolytes in the body. 

CO2 Levels: High CO2 levels can indicate metabolic problems or kidney issues. In 

the untreated group, CO2 was significantly high, but those given the extract had lower 

levels, suggesting that it may help restore acid-base balance. 
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In summary, the stem-bark extract of Annona senegalensis seems to offer protective 

benefits for the kidneys. It helps lower urea and creatinine levels, balances electrolytes like 

sodium and potassium, and restores some metabolic health. This suggests that the extract 

could be a potential ally in supporting kidney function and overall health. 

LIPID PROFILE 

Table 2 Effect of stem-bark extract of Annona senegalensis on lipid profile 

PARAMETER 

Normal. 
No 

Induction, 
No 

Treatment 

POSITIVE. 
100mg/kg 

bwt. of 
Salymirine 

NEGATIVE 
No 

Treatment 

200mg/Kg 
Bwt. of the 

Extract 

400mg/Kg 
Bwt. of the 

Extract 

600mg/Kg 
Bwt. of the 

Extract 

CHOLESTEROL 151.36±1.10a 151.31±1.07a 368.57±1.72e 266.40±0.88c 251.31±1.10b 317.20±1.08d 

TRIGLYCERIDE 176.05±0.90a 201.31±1.05b 401.13±1.10d 403.50±1.19e 350.88±1.33c 348.93±1.28c 

HDL 12.46±0.62b,c 9.30±0.92a 14.85±1.27d 11.58±1.32b 13.44±1.31b,c,d 14.28±0.76c,d 

LDL 103.66±0.51b 279.04±1.42f 96.21±1.23a 174.12±2.39d 167.70±2.12c 233.13±0.86e 

 

The values were presented as mean ± S.E.M (n=3). Values not sharing the same 

superscript letters are significantly (p<0.05) different. Values with the same superscript are 

not significantly (p<0.05) different. 

Cholesterol levels are significantly elevated in the negative group, indicating 

dyslipidemia. The extract doses show a reduction in cholesterol levels, particularly at 200 

mg/kg and 400 mg/kg, suggesting a beneficial effect on lipid metabolism. 

Triglycerides are also high in the negative group, reflecting poor lipid regulation. 

The extract doses show varying results, with the 200 mg/kg dose maintaining high 

triglyceride levels but lower levels observed at 400 mg/kg and 600 mg/kg, indicating some 

improvement. 

HDL (High-Density Lipoprotein) is lower in the negative group compared to 

normal levels. The extract shows increases in HDL at higher doses, particularly at 400 

mg/kg and 600 mg/kg, suggesting a potential protective effect against cardiovascular risk. 
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LDL (Low-Density Lipoprotein) levels are significantly elevated in the negative 

group. The extract reduces LDL levels notably at lower doses (200 mg/kg), with a less 

pronounced effect at higher dosages, indicating potential benefits in improving lipid 

profiles. 

Overall, the stem-bark extract of Annona senegalensis appears to have a positive 

effect on lipid profiles by reducing cholesterol and LDL levels while increasing HDL levels, 

particularly at lower doses. This suggests its potential role in improving lipid metabolism 

and reducing cardiovascular risk 

 

DISCUSSION 

As reported by Mansour et al., 2019 in his studies “Annona senegalensis extract 

demonstrates anticancer properties in N-diethylnitrosamine-induced hepatocellular 

carcinoma in male Wistar rats”, Diethyl nitrosamines are acute carcinogens and 

hepatotoxins. It has been documented to arbitrate deleterious effects in tissues via 

induction of oxidative stress. In our study, the anticancer potential of A. senegalensis (AS) 

stem-bark extract on DEN-induced hepatocellular carcinoma in rats was investigated. 

DEN caused a significant (p <0.05) increase in serum electrolytes, serum Urea levels and a 

rise in serum levels of these parameters has been linked to detrimental liver and kidney 

architecture integrity as they leak into the bloodstream due to cellular damage (Contreras-

Zentella et al., 2016). Treatment with A. senegalensis decreased the enzyme levels 

significantly (p < 0.05) when compared to DEN-induced untreated group, which suggests 

that AS could effectively impede DEN-induced liver and kidney cell damage. These results 

corroborate with the histological findings where the hepatocytes of the DEN-induced 

untreated group showed traces of cytoplasmic fat infiltration and degeneration, while the 

groups treated with AS showed liver section with normal venules.  

However, Annona senegalensis seems to offer protective benefits for the kidneys. 

It helps lower urea level from 34.53±0.70 to 17.85±0.23 when treated with 200mg/kg and 

15.87±0.89 in groups with 400mg and 17.30±0.85 in group with 600mg/kg respectively. 

Moreover, it was also able to reduce creatinine from 3.72±0.45 to 2.90±0.19 in group 

treated with 200mg/kg in 2.60±0.19 and 2.67±0.23 in both 400 and 600mg/kg of the 

ethanol extracts. It can also balance electrolytes like sodium and chloride, except for 

potassium where 3.98±0.14 appears in the negative group but 4.83±0.30 in group treated 
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with 200mg/kg and 5.52±0.43, 5.41±0.41 in both 400 and 600mg/kg of the ethanol extract 

respectively. This suggests that the extract could be a potential ally in supporting kidney 

function and overall health. Additionally, the stem-bark extract of Annona senegalensis 

appears to have a positive effect on lipid profiles by reducing cholesterol from 368.57±1.72 

in the negative control group to 266.40±0.88 and 251.31±1.10 in both 200 and 400mg/kg, 

and at same veil maintaining good HDL levels, particularly at lower doses. This suggests its 

potential role in improving lipid metabolism and reducing cardiovascular risk. 

 

CONCLUSION  

This study demonstrated that the stem-bark extract of Annona senegalensis can 

significantly improve both kidney function and blood lipid levels. In simpler terms, when 

administered at doses of 200 mg/kg and 400 mg/kg, the extract helped reduce waste 

products like urea and creatinine and balanced electrolytes, indicating healthier kidneys. 

This means that the plant extract might protect the kidneys from damage and help them 

function more normally. 

At the same time, the extract also had a positive impact on lipid metabolism. It 

lowered harmful cholesterol and LDL levels while raising beneficial HDL levels, which 

could reduce the risk of heart disease. Overall, these findings suggest that Annona 

senegalensis has a dual benefit—supporting kidney health and promoting a healthier lipid 

profile. While promising, further research is needed to fully understand how this natural 

compound works and its potential as a therapeutic agent. 

Recommendation 

It is recommended that: Annona senegalensis extract shows promise for improving 

kidney function and lipid profiles. Therefore, it's recommended that healthcare providers 

consider incorporating Annona senegalensis into treatment plans for patients with kidney 

or lipid disorders, using dosages of 200-400 mg/kg.  

Regular monitoring of relevant health markers is crucial to ensure safety and 

effectiveness. Further research, including clinical trials, is needed to confirm these findings 

and understand the mechanisms of action. 

Finally, patients should combine Annona senegalensis treatment with healthy lifestyle 

changes, such as a balanced diet and exercise, to maximize benefits. 
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