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ABSTRACT 
 
Background to the Study: Malabar Spinach (Amunututu in Yoruba) - Basella alba, is a common leafy 
vegetable that contains phytochemicals such as tannin, saponin, alkaloid, terpenoid, flavonoid, glycoside and 
phenolic compounds in addition to vitamins and minerals.  
Aim and Objective: This study was designed to determine the hepatoprotective effect of ethanolic and aqueous 
extract Malabar Spinach in rabbits overdosed with paracetamol.  
Materials and Methods: Thirty rabbits weighing 0.7-1.4 Kg classified into five experimental groups of 5 
rabbits each labeled A, B, C, D, E and F were studied. The extract was prepared using sterile distilled water and 
ethanol. Each of the extract was administered into some rabbits and was used to treat paracetamol hepatotoxicity 
prophylactically. Hepatotoxicity was induced in the rabbits by administering 1,500 mg of paracetamol and left 
for 5 days. Estimation of plasma AST (Aspartate transaminase), ALT (Alanine Aminotransferase), TBA (Total 
Bile acids) and LDH (Lactate-Dehydrogenase) was carried out biochemically by spectrophotometry.  
Results: The result obtained  showed a significantly higher mean plasma value of AST,ALT, TBA and LDH in 
rabbits fed with normal meal, 1,500 mg of paracetamol and water than the control rabbits (p<0.05) and rabbits 
fed with normal meal, 400 mg/Kg of ethanolic extract and water  for seven days followed by the administration 
of 1,500 mg paracetamol and  also than the rabbits fed with normal meal, 400 mg/Kg of aqueous extract and 
water  for seven days followed by the administration of 1,500 mg paracetamol showed lower AST, ALT, TBA 
and LDH values than paracetamol alone-treated rabbits (p<0.05).  
Conclusion: The extract of Basella alba was found to have possible hepatoprotective effect in rabbits overdosed 
with paracetamol. 
 
Keywords: Basella alba extract; paracetamol overdose; hepatotoxicity; prophylactic treatment; rabbits; AST; 

ALT; TBA; LDH. 
 

1. INTRODUCTION 
 
Basella alba is an edible perennial vine in the family 
Basellaceae. It is found in tropical Asia and Africa 
where it is widely used as a leaf vegetable. Basella 
alba is known under various common names, 

including vine spinach, red vine spinach, climbing 
spinach, creeping spinach, buffalo spinach, Malabar 
spinach and Ceylon spinach among others. The 
phytochemical analysis of the leaves of Malabar 
Spinach (Amunututu in Yoruba) - Basella alba,  
revealed the presence of tannin, saponin, alkaloid, 
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terpenoid, flavonoid, glycoside and phenolic 
compounds at varied composition in both aqueous and 
ethanol extract of the sample. Quantitatively 
phytochemical analysis of ethanolic extract of Basella 
alba showed alkaloid to be 3.24%, glycoside 1.34%, 
Saponin 2.45%, tannin 0.69%, terpenoids 0.04%, 
flavonoids 1.32% and phenolic compound 0.35% 
Typical of leafy vegetables. Malabar spinach is high 
in vitamin A, vitamin C, iron, and calcium. It is low in 
calories by volume, but high in protein per calorie. 
The succulent mucilage is a particularly rich source of 
soluble fiber [1]. 
 
Due to presence of strong antioxidants, basela is 
effective to protect damage of heart muscles and even 
arteries and nerves damage from free radicals. Basella 
is very low in calories and fats (100 g of raw leaves 
provide just 19 calories). It contains good amount of 
vitamins, minerals, and antioxidants. Fresh leaves are 
rich sources of several vital carotenoid pigment anti-
oxidants such as ß-carotene, lutein, zea-xanthin. 
Together, these compounds help act as protective 
scavengers against oxygen-derived free radicals and 
reactive oxygen species (ROS) that play a healing role 
in aging and various disease processes [2]. 
 
Basella has high content of vitamin C. 100 g of fresh 
greens contains 102 mg or 102% of daily 
recommended levels of vitamin C. Vitamin-C is a 
powerful antioxidant, which helps the body develop 
resistance against infectious agents and scavenge 
harmful oxygen-free radicals [2]. 
 
Leaves of Malabar Spinach (Amunututu in Yoruba) - 
Basella alba, is an excellent source of iron. 100 g 
fresh leaves contain about 1.20 mg or 15% of daily 
intake of iron. Iron is an important trace element 
required by the human body for red blood cell 
(RBC's) production. Additionally, this element acts as 
a co-factor for oxidation-reduction enzyme, 
cytochrome-oxidase, during the cellular metabolism 
[2]. It also contains good amounts of many B-
complex vitamins such as folate, vitamin-B6 
(pyridoxine), and riboflavin. 100 g fresh leaves 
provide 140 µg or 35% of folates. This vitamin is one 
of the essential compounds for DNA production and 
growth. Folate deficiency in during very early stages 
of pregnancy might results in the neural tube defects 
in the newborn baby. Anticipating and pregnant 
women are therefore, advised to include a lot of fresh 
greens in their diet to help prevent neural tube defects 
in the offspring [3]. 
 
Further, leaves of Malabar Spinach (Amunututu in 
Yoruba) - Basella alba, are good sources of minerals 
like potassium (11% of RDA/100 g), manganese 
(32% of RDA/100 g), calcium, magnesium, and 

copper. Potassium is an important component of cell 
and body fluids that helps controlling heart rate and 
blood pressure. Manganese and copper are used by 
the body as a co-factor for the antioxidant enzyme, 
superoxide dismutase [4]. Potassium also plays a vital 
role by maintaining blood fluid level. It also helps 
control heart rate and blood pressure [5]. 
 
Paracetamol toxicity is caused by excessive use or 
overdose of the analgesic drug paracetamol (called 
acetaminophen in North America). Mainly causing 
liver injury, paracetamol toxicity is one of the most 
common causes of poisoning worldwide [6,7]. 
 
Aspartate transaminase (AST) or aspartate 
aminotransferase, also known as AspAT/ASAT/AAT 
or serum glutamic oxaloacetic transaminase (SGOT), 
is a pyridoxal phosphate (PLP)-dependent 
transaminase enzyme that catalyzes the 
interconversion of aspartate and α-ketoglutarate to 
oxaloacetate and glutamate. Aspartate (Asp) + α-
ketoglutarate ↔ oxaloacetate + glutamate (Glu). AST 
catalyzes the reversible transfer of an α-amino group 
between aspartate and glutamate and, as such, is an 
important enzyme in amino acid metabolism. AST is 
found in the liver, heart, skeletal muscle, kidneys, 
brain, and red blood cells. Serum AST level, serum 
ALT (alanine transaminase) level, and their ratio 
(AST/ALT ratio) are commonly measured clinically 
as biomarkers for liver health. The tests are part of 
blood panels [8,9]. 
 
Alanine transaminase (ALT) is a transaminase. It is 
also called alanine aminotransferase (ALAT) and          
was formerly called serum glutamate-pyruvate 
transaminase (SGPT) or serum glutamic-pyruvic 
transaminase (SGPT) and was first characterized in 
the mid-1950s by Arthur Karmen and colleagues [8]. 
ALT catalyzes the transfer of an amino group from L-
alanine to α-ketoglutarate, the products of this 
reversible transamination reaction being pyruvate and 
L-glutamate. L-glutamate + pyruvate ⇌ α-
ketoglutarate + L-alanine. ALT is found in plasma 
and in various body tissues, but is most common in 
the liver. It catalyzes the two parts of the alanine 
cycle. Serum ALT level, serum AST (aspartate 
transaminase) level, and their ratio (AST/ALT ratio) 
are commonly measured clinically as biomarkers for 
liver health. The tests are part of blood panels [8]. 
 
ALT is measured to see if the liver is damaged or 
diseased. Low levels of ALT are normally found in 
the blood. But when the liver is damaged or diseased, 
it releases ALT into the bloodstream, which makes 
ALT levels go up. Most increases in ALT levels are 
caused by liver damage. The ALT test is often done 
along with other tests that check for liver damage, 
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including aspartate aminotransferase (AST), alkaline 
phosphatase, lactate dehydrogenase (LDH), and 
bilirubin. Both ALT and AST levels are reliable tests 
for liver damage [10]. 
 
ALT belongs to a group of enzymes called 
aminotransferases. The enzyme ALT has been found 
to be in highest concentrations in the liver, with 
decreasing concentrations found in the kidneys, heart, 
skeletal muscle, pancreas, spleen and lung tissue 
respectively. 
 
ALT measurements are used in the diagnosis and 
treatment of certain liver diseases (e.g. viral hepatitis 
and cirrhosis) and heart diseases.It is often tested in 
combination with AST as part of a liver panel with 
ALT levels being higher in most types of liver disease 
[10]. 
 
Lactate dehydrogenase (LDH or LD) is an enzyme 
found in nearly all living cells (animals, plants, and 
prokaryotes). LDH catalyzes the conversion of lactate 
to pyruvic acid and back, as it converts NAD+ to 
NADH and back. A dehydrogenase is an enzyme that 
transfers a hydride from one molecule to another.LDH 
exist in four distinct enzyme classes. This article is 
specifically about the NAD(P)-dependent L-lactate 
dehydrogenase. Other LDHs act on D-lactate and/or 
are dependent on cytochrome c: D-lactate 
dehydrogenase (cytochrome)) and L-lactate (L-lactate 
dehydrogenase (cytochrome)). LDH is expressed 
extensively in body tissues, such as blood cells and 
heart muscle. Because it is released during tissue 
damage, it is a marker of common injuries and disease 
such as heart failure [11,12]. 
 
Lactate dehydrogenase (LD) catalyses the 
interconversion of lactic acid and pyruvic acid. The 
enzyme is composed of 4 peptide chains and exists in 
5 isomeric forms. LD is widely distributed throughout 
the body, and the highest concentrations are found in 
the liver, heart and skeletal muscle. LD activity is 
significantly elevated during myocardial infarction. 
Maximum levels are reached 24 to 48 hours after the 
onset of chest pain and may remain elevated for 7 to 
12 days post infarction. Increases in LD activity are 
also associated with other pathological conditions 
including liver disease, progressive muscular 
dystrophy, megaloblastic and pernicious anaemia 
[11,12]. 
 
Total Bile Acids are both highly sensitive and specific 
making them a popular marker of normal liver 
function. Bile Acids are of particular importance in 
birds as elevated levels of enzymes like AST do not 
always correlate with the presence of liver disease in 
birds. Bile Acids tests are used extensively in both 

human and veterinary medicine to diagnose various 
liver conditions. Bile Acids are mainly used to 
diagnose liver conditions such as obstetric cholestasis, 
portosystemic venous shunts and hepatic 
microvascular dysplasia however serum levels of total 
bile acids are also elevated in patients with acute 
hepatitis, chronic hepatitis, liver sclerosis, and liver 
cancer. Early detection of liver disease and liver 
functionality can help patients get effective 
therapeutic treatment, prevent disease progress, and 
save lives [13,14,15]. 
 
This study was designed to determine the 
hepatoprotective effect of ethanolic and aqueous 
extract Malabar Spinach in rabbits overdosed with 
paracetamol. 
 

2. MATERIALS AND METHODS 
 
2.1 Study Area 
 
Animal house of Achievers University, Owo-Nigeria 
equidistant between Nigeria Federal capital territory-
Abuja and former Federal capital-Lagos. It has a 
Latitude: 6.98575, Longitude: 5.27103 and Time 
Zone: UTC+1, Africa/Lagos. 
 

2.2 Study Population 
 
Rabbits were bought from Oja Ikoko major Owo 
market and were identified and confirmed having 
same sex (male) in the Department of Biological 
Sciences, Achievers University, Owo-Nigeria.  
 
This include 30 rabbits of the same sex with weight 
ranging from 0.7-1.4 Kg grouped as follows: 
 
Group A: Five rabbits weighing 1.1 ±0.3 Kg fed with 

normal meal and water were studied as 
control group A. 

Group B: Five rabbits weighing 1.2 ±0.1 Kg fed with 
fed with 400 mg/Kg of ethanolic extract, 
normal meal and water for seven days. 

Group C: Five rabbits weighing 1.0 ±0.1 Kg fed with 
400 mg/Kg of aqueous extract, normal 
meal and water for seven days. 

Group D: Five rabbits weighing 1.1 ±0.3 Kg fed with 
normal meal +400 mg/Kg of ethanolic 
extract and water for seven days followed 
by the administration of 1,500 mg 
paracetamol. 

Group E: Five rabbits weighing 1.0 ±0.1 Kg fed with 
normal meal +400 mg/Kg of aqueous 
extract and water for seven days followed 
by the administration of 1,500 mg 
paracetamol. 
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Group F: Five rabbits weighing 1.1 ±0.3 Kg fed with 
normal meal 1,500 mg of paracetamol and 
water. 

 

2.3 Preparation of the Basella alba Extracts  
 
Malabar Spinach (Amunututu In Yoruba) was 
purchased from Oja Ikoko, Owo-Nigeria and was 
identified by the Department of Biological Sciences. 
The leaves of Malabar Spinach (Amunututu In 
Yoruba) - Basella alba   for 14 days. Ethanolic and 
aqueous extraction was carried out by soaking 50 g of 
powders of Basella alba into 500 ml of each of  
ethanol and sterile distilled water for 24 hours, 
following the report of Das et al. [16] that solvent to 
sample ratio of 10:1 (v/w; solvent to dry weight ratio) 
has been used as ideal. Each extract was filtered 
through Whatmann filter paper No.1 and filtrates 
concentrated at room temperature in order to reduce 
the volume. Further concentration and drying by 
volume extraction was carried out using rotary 
evaporator and stored in refrigerator prior to use.     
Four hundred milligrams of the extract powder         
was dissolved in 2 ml of distilled water for 
administration. 
 

2.4 Preparation of 1,500 mg of Paraceutamol 
 
The 1,500 mg of paraceutamol was grinded into 
powder and dissolved in 2 ml of sterile distilled water. 
 

2.5 Blood Specimen 
 
Blood samples were collected from the veins lining 
the ear of the rabbits after each treatment into lithium 
heparinized bottles for the estimation of TBA, ALT, 
AST and LDH. 
 

2.6 Determination of Biochemical Parameters 
 
Plasma concentration of TBA, ALT, AST, and LDH 
was determined using Randox reagent kit. 
 

2.7 Principle of Assays 
 
2.7.1 Total bile acids  
 
In the presence of Thio-NAD, the enzyme 3-α 
hydroxysteroid dehydrogenase (3- α HSD) converts 
bile acids to 3-keto steroids and Thio-NADH. The 
reaction is reversible and 3-α HSD can convert 3-keto 
steroids and Thio-NADH to bile acids and Thio-NAD. 
In the presence of excess NADH, the enzyme cycling 
occurs efficiently and the rate of formation of Thio-
NADH is determined by measuring specific change of 
absorbance at 405 nm. 

2.7.2 AST (Aspartate aminotransferase; GOT, 
glutamate oxalacetate transaminase) 

 

α-ketoglutarate + L-aspartate  L-glutamate + 
oxaloacetate (AST catalyzes this equilibrium reaction)  

oxaloacetate + NADH + H+  L-malate + NAD+ 
(malate dehydrogenase catalyzes this equilibrium 
reaction).  
 

The rate of the photometrically determined NADH 
decrease is directly proportional to the rate of 
formation of oxaloacetate and thus the AST activity. 
The above reactions were carried out at 37°C and 
measured at a wavelength of 340 nm. 
 
2.7.3 ALT (Alanine aminotransferase; GPT, 

glutamate pyruvate transaminase) 
 

α-ketoglutarate + L-alanine L-glutamate + pyruvate 
(ALT catalyzes this equilibrium reaction)  

Pyruvate + NADH + H+ L-lactate + NAD+ (lactate 
dehydrogenase catalyzes this equilibrium reaction).  
 
The rate of the photometrically determined NADH 
decrease is directly proportional to the rate of 
formation of pyruvate and thus the ALT activity. The 
above reactions were carried out at 37°C and 
measured at a wavelength of 340 nm. 
 

2.7.4 Lactate dehydrogenase (LDH) 
 
LDH quantification assay, LDH reduces NAD to 
NADH, which then interacts with a specific probe to 
produce a color (λmax = 450 nm). 
 

2.8 Method of Data Analysis 
 
The results obtained was subjected to statistical 
analysis using SPSS 18.0 to determine mean, standard 
deviation, ‘p’ value, ‘t’ value, and level of 
significance of differences at p<0.05. 
 

2.9 Ethical Consideration 
 
Ethical approval was obtained from the Department of 
Biological Sciences, Achievers University, Owo-
Nigeria in line with the ethical guidelines for the use 
of animals for research works. 
 

3. RESULTS 
 
Group A: Five rabbits weighing 1.1 ±0.3 Kg fed with 

normal meal and water were studied as 
control group A. 

Group B: Five rabbits weighing 1.2 ±0.1 Kg fed with 
fed with 400 mg/Kg of ethanolic extract, 
normal meal and water for seven days. 
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Group C: Five rabbits weighing 1.0 ±0.1 Kg fed with 
400 mg/Kg of aqueous extract, normal 
meal and water for seven days. 

Group D: Five rabbits weighing 1.1 ±0.3 Kg fed with 
normal meal +400 mg/Kg of ethanolic 
extract and water for seven days followed 
by the administration of 1,500 mg 
paraceutamol.  

Group E: Five rabbits weighing 1.0 ±0.1 Kg fed with 
normal meal +400 mg/Kg of aqueous 
extract and water for seven days followed 
by the administration of 1,500 mg 
paraceutamol.  

Group F: Five rabbits weighing 1.1 ±0.3 Kg fed with 
normal meal, 1,500 mg of paracetamol and 
water. Blood sample was collected 5 days 
post paracetamol overdosed. 

 

There was no significant difference in the plasma 
value of AST,ALT, TBA and LDH in control group A 
compared with the results obtained in rabbits in group 
B and C(p>0.05) (Tables 1 and 2; Figs. 1 and 2). The 
result obtained  also showed a significantly higher 
mean plasma value of AST,ALT, TBA and LDH in 
rabbits fed with normal meal, 1,500 mg of 

paracetamol and water compared with the results 
obtained from the control rabbits, rabbits fed with 
normal meal, 400 mg/Kg of ethanolic extract and 
water  for seven days followed by the administration 
of 1,500 mg paracetamol and rabbits fed with normal 
meal +400 mg/Kg of aqueous extract and water  for 
seven days followed by the administration of 1,500 
mg paracetamol (p<0.05) (Tables 1 and 2; Figs. 1         
and 2). 
 

The groups studied are the same as those in Table 1. 
 

4. DISCUSSION 
 
The result obtained showed a significantly higher 
mean plasma value of AST, ALT, TBA and LDH in 
rabbits fed with normal meal, 1,500 mg of 
paracetamol and water than the results obtained from 
the control rabbits, rabbits fed with normal meal, 400 
mg/Kg of ethanolic extract and water  for seven days 
followed by the administration of 1,500 mg 
paraceutamol and rabbits fed with normal meal +400 
mg/Kg of aqueous extract and water  for seven days 
followed by the administration of 1,500 mg 
paraceutamol. 

 
Table 1. The mean and standard deviation values of Plasma concentration of AST, ALT, TBA and LDH 

 
 Group A Group B Group C Group D Group E Group F 
AST : U/L 18±1.5 20±1.0 19±1.0 21±1.0 21±2.0 40±1.5 
ALT : U/L IU/L 16±2.0 15±3.0 16±3.0 17±1.0 18±1.0 38±2.0 
TBA : mmole/L 5±2.0 6±2.0 6±1.0 7±2.0 8±2.0 17±2.0 
LDH :  IU/L 152±10.0 160±11.0 159±10.0 163±10.0 159±10.0 338±10.0 

 

 
 

Fig. 1. Descriptive comparative analysis of the values of the Plasma concentration of AST, ALT, TBA and 
LDH in control and experimental rabbits using column chart 
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Fig. 2. Descriptive comparative analysis of the values of the 
LDH in control and experimental rabbits using line chart

 
Table 2. Comparative analysis of the values of the Plasma concentration of AST, ALT, TBA and LDH in 

control and experimental rabbits
 

  Group A vs. 
Group B

AST : U/L ‘t’ -0.90    
‘p’ 0.24 
Comment p > 0.05*

ALT : U/L ‘t’ 0.28.  
‘p’ 0.40. 
Comment p> 0.05*

TBA : 
mmole/L 

‘t’ -0.35  
‘p’ 0.38 
Comment p> 0.05*

LDH : U/L ‘t’ -0.54.  
‘p’ 0.32 
Comment p> 0.05*

** Significant at p<0.05
 
Paracetamol toxicity is caused by excessive use or 
overdose of the analgesic drug paracetamol
acetaminophen in North America). Mainly causing 
liver injury, paracetamol toxicity is one of the most 
common causes of poisoning worldwide. In the 
United States and the United Kingdom it is the most 
common cause of acute liver failure
increasing liver damage also alters biochemical 
markers such as; International normalized ratio (INR) 
TBA, LDH and the hepatic transaminases ALT and 
AST rise to abnormal levels [17,18]. Acute kidney 
failure may also occur during this phase, typically 
caused by either hepatorenal syndrome or multiple 
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Descriptive comparative analysis of the values of the plasma concentration of AST, 

LDH in control and experimental rabbits using line chart 

Comparative analysis of the values of the Plasma concentration of AST, ALT, TBA and LDH in 
control and experimental rabbits 

Group A vs. 
Group B 

Group A vs. 
Group C 

Group A vs. 
Group F 

Group D vs. 
Group F 

 -0.45  -7.78.  -8.50 
0.35 0.0081 0.007. 

p > 0.05* p> 0.05* P<0.05** P<0.05** 
0.   -7.78 -9.39 
0.5 0.0081 0.006. 

p> 0.05* p> 0.05* P<0.05** P<0.05** 
-0.45  -4.24  -3.8  
0.35 0 .026 0.0314 

p> 0.05* p> 0.05* P<0.05** P<0.05** 
 -0.54. -13.15 -12.37.  

0.32 0.003 0.003 
0.05* p> 0.05* P<0.05** P<0.05** 

Significant at p<0.05; * Not significant at p<0.05 using student ‘t’ test 

Paracetamol toxicity is caused by excessive use or 
of the analgesic drug paracetamol (called 

acetaminophen in North America). Mainly causing 
liver injury, paracetamol toxicity is one of the most 
common causes of poisoning worldwide. In the 
United States and the United Kingdom it is the most 
common cause of acute liver failure [6,7]. The 
ncreasing liver damage also alters biochemical 

markers such as; International normalized ratio (INR) 
TBA, LDH and the hepatic transaminases ALT and 

18]. Acute kidney 
failure may also occur during this phase, typically 

by either hepatorenal syndrome or multiple 

organ dysfunction syndrome. In some cases, acute 
kidney failure may be the primary clinical 
manifestation of toxicity. In these cases, it has been 
suggested that the toxic metabolite is produced more 
in the kidneys than in the liver [17,18].
 
These effects and significant alterations in plasma 
AST, ALT, TBA and LDH are attributable to 
paracetamol liver toxicity prevented or reduced by the 
administration of the Basella alba leaf extract before 
paracetamol overdose in rabbits. The preventive or 
reduction of toxicity could be associated with the 
antioxidant phytochemicals in the extract such as ß
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Comparative analysis of the values of the Plasma concentration of AST, ALT, TBA and LDH in 

Group E vs. 
Group F 
-6.72  
0.011. 
P<0.05** 
-8.94.  
0.006 
P<0.05** 
-3.18 
0.043 
P<0.05** 
-12.66 
0.0031. 
P<0.05** 

organ dysfunction syndrome. In some cases, acute 
kidney failure may be the primary clinical 
manifestation of toxicity. In these cases, it has been 
suggested that the toxic metabolite is produced more 

18]. 

These effects and significant alterations in plasma 
TBA and LDH are attributable to 

paracetamol liver toxicity prevented or reduced by the 
leaf extract before 

in rabbits. The preventive or 
reduction of toxicity could be associated with the 
antioxidant phytochemicals in the extract such as ß-



 
 
 
 

Olaniyan; JODAGH, 9(4): 119-126, 2017 
 
 

 
125 

 

carotene, lutein, zea-xanthin, Manganese and copper  
that are used by the body as a co-factor for the 
antioxidant enzyme-superoxide dismutase, flavonoids, 
vitamin C. Antioxidants are phytochemicals, vitamins 
and other nutrients that protect our cells from damage 
caused by free radicals [2,19]. 
 
This paracetamol hepatotoxicity was however reduced 
in rabbits prophylactically treated with ethanolic and 
aqueous extract of Malabah spinash. This finding 
could be associated with the fact that  leaves of 
Basella alba are rich sources of several vital 
carotenoid pigment anti-oxidants such as ß-carotene, 
lutein, zea-xanthin. Together, these compounds help 
act as protective scavengers and play a healing role in 
aging and various disease processes [2,19]. In 
addition Basella alba leaf extract contains flavonoids 
which is an anti-inflammatory agent that could be 
responsible for the reduction in the inflammatory 
manifestations of the livers of the rabbits overdosed 
with paracetamol and prophylactically treated with 
Basella alba leaf extract [20]. Saponins that are a 
major phytochemicals of Basella alba leaf extract 
have hemolytic, expectorative, anti-inflammatory and 
immune-stimulating activity. These bioactivities may 
be responsible for the reduction in toxic effect of               
the inflammation of the liver by paracetamol overdose 
in rabbits causing significant alterations in the        
plasma concentration of AST, ALT, TBA and LDH 
[21]. 
 

5. CONCLUSION AND RECOMMENDA-
TION 

 
It has been found that the ethanolic and  aqueous leaf 
extract of Malabar Spinach have a prevention or 
reduction of toxicity in rabbits prophylactically 
treated with the extract before paracetamol overdose.  
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