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ABSTRACT 

The hepatoprotective activity of the ethanol extract of Cassia 

obtusifolia seeds were investigated against paracetamol (PCM) –

induced liver damage in rats. Thirty rats were divided into 5 equal 

groups each of 6 rats. Group 1 (control) animals were fed the normal 

diet. Group 2 received paracetamol at 1g/kg body weight. Group3 

received the standard drug, Silymarin at 70 mg/kg. Group 4 and 5 

received  the  ethanol  extract  at  250  and  500  respectively.  Blood   

samples were collected at zero time and at the end of the experimental period (7 days) for 

biochemical parameters and when the rats were sacrificed, and samples of liver were taken 

for histological study. Liver damage was assessed by liver morphology, histology and 

estimation of plasma enzyme activities of aspartate aminotransferases (AST), alanine 

aminotransferase (ALT) and alkaline phospatase (ALP) and the concentration of the total 

protein, albumin and bilirubin. Treatment with ethanol extract of Cassia obtusifolia 

significantly (P<0.05) reduced paracetamol-induced elevation in plasma liver marker 

enzymes and the concentrations of total protein, albumin and bilirubin and ameliorated 

histopathological liver damage and decreased hemorrhage, congestion, fatty change and 

hepatic necrosis. Hence Cassia obtusifolia extract can be used as hepatoprotective drug, 

thereby preventing the process of initiation and progress of hepatocellular diseases.  
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INTRODUCTION 

Liver damage, as a result of toxicity or of other diseases, remains one of the most severe 

health problems and is associated with distortion of various metabolic functions causing 

cellular necrosis, increase in tissue lipid peroxidation and depletion in the tissue Glutathione 

(GSH) levels. In addition serum levels of many biochemical markers like GOT, GPT, 

triglycerides, cholesterol, bilirubin, alkaline phosphatase are elevated (Mascolo, et al., 1998). 

It is well known that reactive oxygen and nitrogen species play a crucial role in the initiation 

and progression of liver associated diseases such as alcoholic and viral hepatitis, nonalcoholic 

steatosis, and hepatocellular carcinoma (Hsiao et al., 2004; Nagata et al., 2007). The free 

radicals cause cell damage through mechanism of covalent binding and lipid peroxidation 

with subsequent tissue injury (Brattin et al., 1985). Antioxidant agents of natural origin have 

attracted special interest because they can protect the body from free radicals (Osawa  et 

al.,1990) . 

 

Researches reported that natural products with antioxidant activity are effective to prevent the 

oxidative stress-related liver pathologies due to particular interactions and synergisms. 

(Vitaglione et al., 2007). Herbal products and traditional medicines with better effectiveness 

and fewer side effects in therapeutics could replace the synthetically derived drugs in modern 

allopathic medication system. (Sakthivel et al., 2012). 

 

Many bioactive compounds and extracts from plants such as Moringa oleifera, curcumin 

from Curcuma longa and Salidroside from Rhodiola sachalinensis have thus been 

investigated for hepatoprotective and antioxidant effects against hepatotoxin-induced liver 

damage (Wu et al., 2008; Choi et al., 2009).Therefore, there is a great demand for 

development of an effective hepatoprotective drug from the natural products. 

 

The seeds of Cassia obtusifolia were chosen for this study. An experiment was designed in an 

attempt to phytochemically screen and evaluate the hepatoprotective capacity of C. 

obtusifolia seeds ethanolic extract for the treatment of paracetamol (PCM) intoxicated liver. 

 

MATERIALS AND METHODS 

Plant material 

The seeds of Cassia obtusifolia were purchased from Omdurman local market, Sudan Fig. 1. 

The plant was authenticated by the botanists at the Medicinal and Aromatic Plants Research 

Institute, National Center for Research, Khartoum, Sudan.  
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Fig. 1. Cassia obtusifolia seeds 

 

Preparation of the plant extract 

The seeds were cleaned allowed to dry at room temperature for 24 hours, and then made into 

powder using an electrical grinder. Three hundred gm of the powdered seeds was extracted 

according to Wall et al. (1952) with 70% ethanol using an electric shaker for about three days 

and daily filtration and evaporation of the solvent using rotary evaporator. The extract was 

then allowed to fully dry by air and the yield percent was calculated as followed: 

Weight of extract / weight of sample X 100 

 

Phytochemical analysis 

General phytochemical screening for the active constituents of Cassia obtusifolia seed was 

carried out using the methods described by Harborne (1984) and Sofowora (1993). Tannins, 

sterols and triterpenes, alkaloids, flavonoids, saponins, cumarins, Anthraquinone glycoside 

and cyanogenic glycoside were detected.  

 

Experimental animals and housing 

Thirty Wistar rats, (120-170g) were obtained from the Medicinal and Aromatic Plants, 

Research Institute, National Centre for Research, Khartoum, Sudan, reared within the 

premises of the Department of Pharmacology and Toxicology, Faculty of Veterinary 

Medicine, University of Khartoum under 12 hours photoperiod with feed (Table 1) and 

drinking water provided ad libitum before the commencement of experiment. Room 

temperature was maintained at 25±2˚C at adequate house ventilation.  
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 Table 1: Percent inclusion rates (fresh basis) of ingredients of the basal diet   fed to 

experimental rats. 

Ingredients % 

Meat meal 42.5 

Grain starch 39.2 

Granulated Sugar 05.0 

Cellulose Powder 03.0 

Corn oil 05.0 

Super Concentrate 

Dl- methionine 

05.0 

00.3 

Total 100 

 

Hepatoprotective activity 

The rats were divided into 5 groups each of 6 rats. Group 1 were administered orally with 

distilled water (1 ml/kg body weight/rat) and served as control, Group 2 received oral doses 

of PCM at 1 g/kg body weigh/rat, Group 3 received Silymarin orally at 70 mg/ kg body 

weight for 7days. Groups 4 and 5 received oral doses of Cassia obtusifolia seed ethanolic 

extract, 250 and 500 mg/kg body weight, respectively. Groups 3, 4 and 5 were given 

simultaneous oral doses of PCM (1 g/ kg body weight) dissolved in water for 7 days. Before 

the commencement of the experimental treatment, blood was collected from the orbital 

plexus of anaesthetized rats for serum analysis examination. After the end of the experimental 

period (7 days), rats were humanly sacrificed and the blood samples were collected for 

biochemical analysis. 

 

Serobiochemical analysis 

Collected blood samples were allowed to clot and sera were separated by centrifugation at 

3000 r.p.m for 5 min and stored at -20°C until analyzed. Using a spectrophotmetric methods 

and commercial kits, the parameters determined were Aspartate transaminase (AST), Alanine 

transaminase (ALT) (Linear Chemicals, Barcelona, Spain) and Alkaline phosphatase (ALP) 

(Plasmatec Laboratory Products Ltd, Spain) in addition to the concentrations of total protein, 

albumin and bilirubin (Linear Chemicals, Barcelona, Spain). 

 

Histopathological methods 

Necropsy was conducted to identify gross lesions, and specimens of the liver were 

immediately fixed in 10% neutral buffered formalin, embedded in paraffin wax, sectioned at 

5 µm and stained routinely with haematoxylin and eosin (H & E). 
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Statistical analysis 

Mean values in body weight, blood and serum data were expressed as mean± SE. One- way 

Analysis of Variance (ANOVA) was used for determining the significance (Snedecor and 

Cochran, 1989).  

 

RESULTS 

 Phytochemical investigation of Cassia obtusifolia seed ethanolic extract  

The extract yield obtained from 300 gm of the powdered seed was 30gm (10%).  

Phytochemical screening of the C. obtusifolia seed ethanolic extract is presented in Table 2, it 

revealed the presence of high quantity of tannins, flavonoids, saponins, and anthraquinones 

(+++), sterols and terpenes (++)  in addition to  traces of cumarins (+). Alkaloids and 

cyanogenes were not detected in the ethanolic extract of C. obtusifolia seed. 

  

             Table 2. Preliminary Phytochemical screening of Cassia obtusifolia ethanolic extract 

          

 

 

 

 

 

 

 

  (+++) = High, (++) = Moderate, (+) = Trace, (-) = Negative 

 

Clinical signs 

Depression and loss of appetite were the main signs in group 2 dosed with PCM at 1gm/kg 

body weight. No clinical signs were observed in groups 3 given Silymarin, groups, 4 and 5 

which are given C. obtusifolia seed ethanolic extract, at 250 and 500 mg/kg body weight, 

respectively.  

 

Post-mortem findings 

Unlike the livers of control rats and those of the treated groups 3, 4 and 5, fatty change and 

congestion were observed in the livers of group 2 orally dosed with PCM.  

 

 

 

Phyto-constituent Result Observation 

Alkaloids - Not detected 

Sterols ++ green colour 

Triterpenes ++ Pink colour 

Flavonoids +++ Yellow colour 

Saponins +++ Foam 

Cumarins + UV florescence 

Tannins +++ Green-blue colour 

Anthraquenones +++ Pink colour 

Cyanogenic - Not detected 
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Growth Changes  

The effects of C. obtusifolia seed ethanolic extract on body weight and weight gain in rats 

with PCM-induced liver damage were summarized in Table 3. The control rats (Group1), 

received the normal diet for 7 days, had significantly the highest (p<0.05) body weight gain 

when compared to the treated groups 2, 3, 4, and 5, whereas, group 2 intoxicated with 1g/kg 

PCM had significantly (p<0.05) the lowest gain. No significant difference was observed in 

weight gain between group 3 and 5 received Silymarin and 500 mg/kg/day C. obtusifolia seed 

ethanolic extract respectively. Body weight gain in the treated groups 3, 4 and 5 were 

significantly improved when compared with the intoxicated group (group 2). 

 

Serobiochemical changes 

Changes in serum constituents of rats treated with C. obtusifolia ethanolic extract were 

presented in Table 4.  At day zero, the activities of the liver enzymes, AST, ALT and ALP 

and the concentrations of total protein, albumin and bilirubin showed no significant 

differences in all the treated groups when compared to the control rats. At the end of the 

experimental period (7 days), administration of PCM (1 g/kg body weight, orally) resulted in 

significant elevation of hepatospecific serum markers activities, AST, ALT, ALP and the 

concentrations of total protein, albumin and bilirubin when compared to the control group 

(Group I).  

 

On administration of the standard drug Silymarin (group 3) and C. obtusifolia seed ethanolic 

extract (group 4 and 5) to the paracetamol-intoxicated animals, the levels of AST, ALT, and 

ALP were significantly reduced (𝑃<0.05) and in a dose dependent manner restored towards 

the normal levels, when compared to the paracetamol alone treated animals (group 2).  

 

 Table 3: Body weight and body weight gain in rats orally treated with C. obtusifolia 

seed ethanolic extract for 7days 

Group Initial body weight (g) Weight gain (g) 

1 Control (normal diet) 149.65±0.30 12.50±0.59
a
 

2 PCM (1g/kg) 150.07±0.63 6.68±0.33
d
 

3 PCM+ Silymarin (70mg/kg) 169.53±0.17 10.60±0.17
b
 

4 PCM+250 mg/kg/day C. obtusifolia  extract 119.50±0.36 8.62±0.16
c
 

5 PCM+500 mg/kg/day C. obtusifolia  extract 129.87±0.46 9.77±0.71
b
 

Means in the same column with the same letter are not significantly different (p˃0.05). 
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 Table 4. Average (mean± S.E) level of serum biochemical constituents in rats treated 

with C. obtusifolia seed ethanolic extract on PCM induced hepatotoxicity 

Day zero     

Groups AST (iu)/l ALT (iu)/l ALP (iu)/l 

Total 

protein 

(g/dl) 

Albumin 

(g/dl) 

Bilirubin 

(mg/dl) 

G 1 174.80±0.17
a 

39.3±0.44
a
 87.80±0.14

a
 6.46±0.10

a
 3.79±0.72

a
 0.28±0.01

a
 

G 2 174.44±0.37
ab 

38.7±0.17
ab

 89.42±0.23
a
 6.29±0.07

ab
 2.79±0.08

a
 0.27±0.01

a
 

G 3 176.00±0.13
a 

39.97±0.10
a
 87.00±0.14

a
 6.37±0.14

ab
 2.85±0.07

a
 0.30±0.01

a
 

G 4 175.70±0.18
a 

40.40±0.13
a
 89.51±0.19

a
 6.18±0.20

a
 2.80±0.10

a
 0.29±0.01

a
 

G 5 176.18±0.13
a 

40.00±0.13
ab

 88.43±0.17
a
 6.65±0.03

a
 2.84±0.18

a
 0.28±0.01

a
 

 

Day 7 

Groups AST (iu)/l ALT (iu)/l ALP (iu)/l 

Total 

protein 

(g/dl) 

Albumin 

(g/dl) 

Bilirubin 

(mg/dl) 

G 1 175.73±0.31
d 

39.69±0.14
e
 87.50±0.21

e
 6.29±0.06

d
 2.74±0.08

d
 0.29±0.01

c
 

G 2 312.46±2.96
a 

99.57±0.33
a
 210.85±0.92

a
 7.51±0.09

a
 5.35±0.04

a
 0.52±0.01

a
 

G 3 180.27±0.15
c 

50.18±0.28
d
 91.88±0.22

d
 6.53±0.09

c
 2.90±0.20

c
 0.32±0.01

c
 

G 4 187.04±0.44
b 

55.87±0.04
b
 97.74±0.14

b
 6.86±0.05

b
 3.51±0.03

b
 037±0.01

b
 

G 5 182.64±0.18
c
 

52.89±0.14
c 

 
93.98±0.31

c
 6.61±0.04

c
 3.11±0.04

c
 0.34±0.01

b
 

Means in the same colomn with the same letter are not significantly different (P˃0.05). 

G1 = (control) 

G2 = (PCM 1mg/kg) 

G3 = (PCM 1mg/kg+Silymarin 70mg/kg) 

G4 = (PCM 1mg/kg+250 mg/kg body weight C. obtusifolia seed ethanolic extract) 

G5 = (PCM 1mg/kg+500 mg/kg body weight C. obtusifolia seed ethanolic extract) 

 

Histopathological changes 

Histopathological changes of the livers of experimental groups were presented in figures    

(2-6). The control rats (group 1) showed normal liver tissue and clear hepatocytes with intact 

cell membranes and clear central vein (Fig 2). In group 2, (PCM) there were severe tissue 

damage, congestion, haemorrhage, fatty change, hepatocytic necrosis and dilated sinusoids 

(Fig. 3). Silymarin dosed group (group 3), very mild congestion and dilatation of sinusoids 

were seen and the general feature of the tissue details is as in the control group i.e tissue 

started to repair properly (Fig. 3). In group 4 (PCM +250 mg/kg body weight C. obtusifolia 

seed ethanolic extract), Fatty change, haemorrhage, congestion and hepatic necrosis and no 

repair can be observed when compared with group 3 (Fig. 5). Very, mild congestion, fatty 
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change and slight haemorrhage with scattered necrotic foci were observed in group 5 

receiving PCM+ C. obtusifolia seed ethanolic extract (Fig. 6). 

 

                                          Fig 2. Normal liver tissue and clear hepatocytes with intact cell membranes and clear 

central vein in control rats;, group 1 (H&E. X100) 

 

 

                                          Fig 3. Severe congestion, haemorrhage, fatty change, hepatocytic necrosis and dilated 

sinusoids in rats intoxicated with PCM; group 2 (H&E. X100) 

 

                                         Fig 4. Very mild congestion and dilatation of sinusoids in rats treated with Silymarin; 

group 3 (H&E.X100) 
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                                         Fig. 5. Fatty change, haemorrhage, congestion and hepatic necrosis in rats treated with 

C. obtusifolia seed ethanolic extract at 250 mg/kg; group 4 (H&E. X100) 

 

Fig 6. Mild congestion, haemorrhage, fatty change with scattered necrotic foci in rats 

treated with C. obtusifolia seed ethanolic extract at 500 mg/kg; group 5 (H&E. X100)  

 

DISCUSSION 

Many herbal drugs or polyherbal combinations are traditionally used in the treatment of liver 

diseases caused by viruses, alcohol, toxic drugs and plant toxins. Theses herbs have been 

studied for their phytochemical constituents, chemical and biological profile and clinical 

efficacy (Negi et al., 2007). 

 

Paracetamol, a well known compound for producing chemical hepatic injury in mice and rats, 

has been used as an experimental model to screen the potential hepatoprotective activity of 

medicinal plants (Vermeulen et al., 1992). It is metabolized primarily in the liver and 

eliminated by conjugation with sulfate and glucuronide, and then excreted by the kidney. 

Moreover, paracetamol hepatotoxicity has been attributed to the formation of toxic 

metabolites, when a part of paracetamol is activated by hepatic cytochrome P-450 to a highly 

reactive metabolite Nacetyl- p-benzoquinoneimine (NAPQI) (Savides and Oehme, 1983). 

Toxic metabolites (N-acetyl-p-benzoquineimine) can alkylate and oxidise intracellular GSH, 
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which results in liver GSH depletion subsequently leads to increased lipid peroxidation by 

abstracting hydrogen from a polyunsaturated fatty acid and ultimately, liver damage due to 

higher doses of paracetamol (Mitchell et al., 1973; Grypioti, 2005). Reactive metabolites can 

exert initial cell stress through a wide range of mechanisms including depletion of glutathione 

(GSH) or binding to enzymes, lipids, nucleic acids and other cell structures (Pauli-Magnus et 

al., 2005). 

 

In this study PCM has enhanced the activities of AST, ALT and ALP and the concentrations 

of total protein, albumin and bilirubin. Serum levels of these parameters are very sensitive 

markers employed in the diagnosis of liver diseases. When the hepatocellular plasma 

membrane is damaged, the enzymes normally present in the cytosol are released into the 

blood stream and can be quantified to assess the type and extent of liver injury (Sallie et al., 

1991). 

 

High levels of AST indicate liver damage, such as that due to viral hepatitis, cardiac 

infarction and muscle injury. ALT catalyses the conversion of alanine to pyruvate and 

glutamate, and is released in a similar manner. Therefore, ALT is more specific to the liver, 

and is thus a better parameter for detecting liver injury (Williamson et al., 1996). Serum ALP 

level on the other hand, is related to the function of hepatic cell. Increase in serum level of 

ALP is due to increased synthesis of the enzyme, in presence of increasing biliary pressure 

(Moss and Butterworth, 1974). Hyperbilirubinemia was observed due to excessive heme 

destruction and blockage of biliary tract. As a result of blockage of the biliary tract there is a 

mass inhibition of the conjugation reaction and release of unconjugated bilirubin from 

damaged and dead hepatocytes (Wolf et al., 1997).  

 

The administration of 250 mg/kg and 500 mg/kg C. obtusifolia seed ethanolic extract has 

significantly brought down these elevated levels and exhibited protective effect comparable 

with the standard drug Silymarin which might be attributed to the maintained structural 

integrity of hepatocellular membrane. Thabrew and Joice (1987) reported that these 

parameters return to normal with the healing of hepatic parenchyma and the regeneration of 

hepatocytes. Toxic metabolites NAPQI leads to covalent modification of cellular target 

protein, cell death and organ damage (Zaher et al., 1998). 

 

Phytochemical agents have been reported to have medicinal uses (Godwin and Mercer, 

1993). High amount of flavonoids, tannins, saponins and anthraquinones were detected in the 
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ethanolic extract of Cassia obtusifolia seed which are reported to possess hepatoprotective 

activity possibly by ameliorating the extent of oxidative stress caused by paracetamol 

mediated hepatocellular damage (Scevola et al., 1984; Wegener et al., 1999).  
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