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ABSTRACT 

Most of the metabolic and physiological processes of our body as well as the detoxification of various drugs and 
xenobiotic chemicals occur in the liver. During this detoxification process, the reactive chemical intermediates damage 
the liver severely. There are several commercially available drugs, consumption of which results in idiosyncratic drug 
reaction mediated hepatotoxicity. Drug induced hepatotoxicity is a burning problem in this regard and several drugs are 
withdrawn from the market due to their hepatotoxic nature. Today, a worldwide search of non‑hepatotoxic drugs, 
especially potent hepatoprotective drugs has led towards the screening of numerous herbal products. Pharmaceutical 
companies and scientific communities have started to consider the therapeutic efficiency of plant based hepatoprotective 
remedies. Different herbs are mentioned in various ethnopharmacological practices possessing hepatoprotective 
capacities and around the globe, such herbs are still used by people to cure certain liver diseases. The present study To 
evaluate the hepatoprotective activity of aerial parts of Cassia occidentalis against Paracetamol-induced hepatotoxicity. 
Hepatoprotective activity of the Methanolic extract of Cassia occidentalis plant was investigated in rats by inducing 
toxicity with Paracetamol. The plant extract has been shown to possess significant protective effect by lowering the level 
of AST, ALT, ALP, LDH and bilirubin. The Methanolic extract of Cassia occidentalis at a dose of 50mg/kg, 100mg/kg, and 
200mg/kg showed significant hepatoprotective activity which was comparable to that of a standard hepatoprotective 
agent (Silymarin).  The present work aim was to measure the hepatoprotective activities of the Methanolic extract of 
Cassia occidentalis in albino wistar rats. 
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INTRODUCTION 
Liver is the important organ concerned with the biochemical activities in the human body. It has great 
capacity to detoxicate toxic substances and synthesize useful principles. Therefore, damage to the liver 
inflicted by hepatotoxic agent is of grave consequences. There is an ever increasing need of an agent 
which could prevent it from such damage.[1] The detoxification of the harmful chemicals occurs in the 
liver, which in turn, 
Results in various hepatic diseases. Other factors causing liver damage include chronic alcoholism, viral 
infections, hepatocarcinoma, etc., Drug induced hepatotoxicity (DIHT) resulting in liver damage has 
turned into a major medical concern in recent years. During DIHT, formation of proinflammatory 
cytokines and reactive free radicals from the hepatic 
neutrophils and Kupffer cells cause severe oxidativestress.[1]. In view of severe undesirable side effect of 
synthetic agents, there is growing focus to follow systematic research methodology and to evaluate the 
scientific basis for the traditional herbal medicines which are claimed to possess hepatoprotective 
activity [2].  
Cassia occidentalis is a tropical plant used in African and Asian traditional medicines to treat or improve 
several diseases and conditions, in particular cardiovascular disorders [3,4]. As in various other 
countries, in Cameroun, roasted seeds are used as coffee substitutes, while other parts of the plants are 
used by traditional healers to treat metabolic and cardiovascular diseases. Interestingly, experimental 
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evidence supports applications in traditional medicine. Phytochemical studies of Cassia occidentalis 
leaves revealed the presence of many pharmacologically active families of a molecule, including tanins, 
saponins, cardiac glycosides, terpenoides and anthroquinones, terpenes, and inorganic elements [5,6]. 
Extracts of this plant were reported antifungal, antiviral [7,8], antibacterial, anthelminutetic [9,10], 
antispasmodic, analgesic, antipyretic, anti-inflammatory [11,12], and hepatoprotective properties in 
humans and experimental models [13,14]. Verma and colleagues (2010) showed the effect of methanolic 
extract of Cassia occidentalis for the management of alloxan-induced diabetic rats [15], and Sreejith and 
colleagues reported anti-allergic, anti-inflammatory and antilipid peroxiding effects [16]. 
The present work aim was to measure the hepatoprotective activities of the Methanolic extract of Cassia 
occidentalis root in albino wistar rats. 
 
MATERIALS AND METHOD 
Plant collection 
The fresh plant of Cassia occidentaliswas collected from the region of Taluka Yawal, District Jalgaon,  
India. The selected plant was authenticated by Dr. D. A. Dhale, Asst. Professor, PG & Research Dept. of 
Botany SSVPS’s, L. K. Dr. P. R. Ghogrey Science College, Dhule, Maharashtra. Barks were dried at room 
temperature to avoid loss of chemical constituents and milled with the aid of grinding machine. 
Extraction methodology [17] 
The root of the plant were thoroughly washed with tap water, dried at room temperature and 
transformed to a coarse powder. The powder was extracted with solvents like a Petroleum ether (60-
80oC), Chloroform, Methanol, Water-methanol, and water separately by Soxhlet extraction method. 
Finally, the extracts were evaporated and dried under vacuum and tray dryer to obtain thick sticky 
extract. 
Animals 
Healthy adult swiss albino wistar rats of either sex weighing between 160 to 180 gm were used for acute 
toxicity study and hepatoprotective activity. 
Toxicity study: (OECD 423). [18] 
Acute toxicity study was performed according to Organisation for Economic Co-operative and 
development guidelines No. 423. Albino wistarrats of either sex were divided into six groups with six 
animals each. Plant extract was adminuteistered orally as single doses to rats at different dose levels of 
50, 250, 500, 1000, 1500, and 2000 mg/kg b.w. Animals were observed individually during the first 30 
minutes and periodically during 24 hours, with special attention given during the first 4 hours and daily 
thereafter, for a total 14 days 
Experimental procedure. 
Paracetamol induced liver damage:[19] 
Procedure: 
Albino wistar rats (150-250g) were used. All the animals were randomly divided into the six groups each 
group consists of 6 animals and they received the treatment as follows 
Group I: Normal (Distilled water p.o.) 
Group II: Toxicant (On 5th day Paracetamol 3g/kg, 1% CMC p.o.) 
Group III: Standard (Silymarin 50mg/kg p.o. + on 5th day Paracetamol 3g/kg, p.o.). 
Group IV: Extract treated (Methanolic extract of Cassia occidentalis 50 mg/kg p.o. + On 5th day 
Paracetamol 3g/kg, p.o.). 
Group V: Extract treated (Methanolic extract of Cassia occidentalis 100 mg/kg p.o. + On 5th day 
Paracetamol 3g/kg, p.o.). 
Group VI: Extract treated (Methanolic extract of Cassia occidentalis 200 mg/kg p.o. + On 5th day 
Paracetamol 3g/kg, p.o.) 
The vehicle (Distilled water) or extractofCassia occidentalis were administered orally for 7 days. 
Paracetamol suspension (1% CMC) was administered in a dose of 3g/kg p.o on 5th day. (19) 48 hours after 
Paracetamol administration, blood was obtained from all groups of rats by puncturing the retro-orbital 
plexus. The blood samples were allowed to coagulate for 45 minutes at room temperature. Serum was 
separated by centrifugation at 3000 rpm at room temperature for 20 minutes and subjected to 
biochemical investigations viz. ALT, AST, ALP, LDH, TB, and DB. 
The livers of all animals were removed and processed for histological investigations. 
Histopathological studies 
Small portions of the liver from each of the six animals in all of the groups were preserved in 10% 
buffered formol saline (PH7.4). The paraffin sections were then prepared and stained with haemotoxylin-
eosin dye for observing the liver damage. 
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Statistical analysis 
The data represent mean S.E.M. Result were statistically by one-way ANOVA followed by dunnet's  test. 
The minimum level of significance was set at p<0.005. 
 
RESULTS 
Paracetamol induce Hepatotoxicity 
The adminuteistration of Paracetamol resulted in a marked increase in serum AST, ALT, ALP, LDH,total 
bilirubin. The protective actions of root of Cassia occidentalis on hepatotoxicity induced by Paracetamol 
are summarized in Tables 1 and 2. Maximum hepatoprotective activity was observed at 200mg/kg dose 
level of Cassia occidentalis, which was comparable to that of Silymarin 

Table 1: Effect of Methanolic extract of Cassia occidentalis on liver weight and liver volume in 
Paracetamol induced hepatotoxicity 

Group Body weight 
(gm) 

Liver weight 
(gm) 

Liver 
volume(ml) 

Normal 265 8.5 8 
Paracetamol treated 224 11.5 10.5 
STD+ Paracetamol 261 9.5 8 

50 mg/kgMethanolic extract of Cassia occidentalis+ 
Paracetamol 3g/kg 

233 11 10 

100 mg/kgMethanolic extract of Cassia occidentalis+ 
Paracetamol 3g/kg 

254 10 9 

200 mg/kgMethanolic extract of Cassia occidentalis+ 
Paracetamol 3g/kg 

266 9 9.5 

 
Table 2. Effect of Methanolic extract of Cassia occidentalis on various biochemical parameters in 

Paracetamol induced hepatotoxicity 
Group SGOT 

(I.U./L) 
SGPT 

(I.U./L) 
ALP 

(I.U./L) 
LDH 

(I.U./L) 
T.B. 

(%mg) 
D.B. 

(%mg) 

Normal 65.10± 1.2* 46.09± 0.6* 187.2± 1.7* 140.3 ± 1.3* 0.17± 0.006 0.17± 0.004** 
Paracetamol 

Treated3g/kg 
170.1± 1.3** 130.8 ±3.2 350.4± 3.2* 269.5  ± 1.4* 1.07± 0.1* 0.7± 0.016 

STD + Paracetamol 3g/kg 96.10 ±1.1 74.10 ±0.8 211.2± 0.9* 178. ± 3.5* 0.38± 0.01* 0.25± 0.004 

50 mg/kg Methanolic 
extract of Cassia 

occidentalis+ 
Paracetamol 3g/kg 

137.4 ±1* 110.1 ±0.6 315.3± 1.2* 231.8 ± 1.6* 0.7± 0.03** 0.51 ± 0.01* 

100 mg/kgMethanolic 
extract of Cassia 

occidentalis+ 
Paracetamol 3g/kg 

116.1 ±0.9 97.0 ±0.7** 280.2± 2.4* 210.7± 1.8* 0.5 ±0.02 0.43± 0.01* 

200 mg/kgMethanolic 
extract of Cassia 

occidentalis+ 
Paracetamol 3g/kg 

104.5 ±1 86.18 ±0.3 241.7 ±2.6* 198.2 ± 0.4* 0.46 ±0.01 0.31± 0.01* 

Values are expressed as meanS.E.M. (n=6) 
*P<0.05, **P<0.01, when compared with the Paracetamol treated group (one-way ANOVA followed by Dunnett test) 
 
Histological profile of the control animals showed normal hepatocytes with well preserved cytoplasm, 
prominent nucleus,nucleolus, and central vein. There was no sign of inflammation,fatty change or 
necrosis in these animals (Fig. 1). In animals treated with Paracetamol only, liver sections showed 
marked necrosis and inflammatory cell infiltration in the centrizonal area. Inflammatory cells were also 
observed in the portal triad (Fig. 2). Pretreatment with Cassia occidentalisat 50 and 100mg/kg dose 
showed a reduction of necrosed area and inflammatory infiltrates in the centrizonal area with the 
disappearance of inflammatory infiltrate around portal triad (Figs. 4 and 5). Cassia occidentalisat 
200mg/kg dose showed a greater reduction of the necrosed area and sparse inflammatory cell infiltration 
around the central vein (Fig. 6) as compared to 50 and 100mg/kg dose. 
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Histopathological changes of Paracetamol induced hepatotoxicity in albino wistar rat  liver (H and 
E × 100) 

 
Fig. 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
DISCUSSION 
Damage to the structural integrity of the liver is reflected by an increase in the level of serum 
transaminases and bilirubin because these are cytoplasmic in location and are released into circulation 
after cellular damage. [20] The present study has also demonstrated that the Vivo hepatoprotective 
activity against liver injury induced by Paracetamol. Paracetamol (N-acetyl p-amino phenol) a widely 
used analgesic and the antipyretic drug is known to cause hepatotoxicity in experimental animals and 
humans at high doses. [21] It is mainly metabolized in the liver to excretable glucuronide and sulfate 
conjugates. However, hepatotoxicity of Paracetamol 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 N-acetyl-p-benzoquinoneimine, which is normally conjugated with GSH and excreted in the 
urine as conjugates. Overdose of Paracetamol leads to mitochondrial dysfunction followed by acute 
hepatic necrosis. [22] 
In our present investigation rats treated with Paracetamol induced hepatotoxicity developed significant 
hepatic damage which was observed through a substantial increase in the concentration of SGOT, SGPT, 
ALP, LDH and bilirubin. Treatment of rats with Methanolic extract of Cassia occidentalisprior to and 
concomitant with the challenge of Paracetamol produced an alleviation of the hepatic injury to a 
considerable extent which was reflected by the ability of the extract to lower the elevated serum enzymes 
levels resulting from the administration of Paracetamol alone. The increased levels of SGOT and SGPT in 

Figure: 1 
Normal liver 

Normal histology showing 
prominuteent central vein, 

portal triads and normal 
hepatocytes. 

(H and E X 100) 
 

Figure: 2 
Toxicant control Paracetamol 

(3g /kg) Focal areas of liver cell 
degeneration, lymphocytic 

infiltration, fatty degeneration 
(H and E X 100) 

 
 

Figure: 3 
Standard silymarin 

(50mg/kg) 
Small areas of cell 

degeneration 
And almost normal histology 

(H and E X 100) 
 

Figure: 5 
Methanolic extract of Cassia 

occidentalis100 mg/kg  
Small areas of cell 

degeneration and Lymphocytic 
infiltration 

(H and E X 100) 
 

 

Figure: 4 
Methanolic extract of Cassia 

occidentalis50 mg/kg 
Small areas of cell 

degeneration 
(H and E X 100) 

Figure: 6 
Methanolic extract of 

Cassia 
occidentalis200mg/kg  

Normal central vein Portal 
triad 

Occasional areas of cell 
degeneration 

(H and E X 100) 
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serum are indicative of cellular leakage and loss of functional integrity of cell membrane in liver . In view 
of this, the extract mediated reduction in levels of SGOT, and SGPT towards the respective normal values 
is an indication of stabilization of plasma membrane as well as repair of hepatic tissue damage caused by 
Paracetamol. This effect is in agreement with the commonly accepted view that serum levels of 
transminases return to normal with healing of hepatic parenchyma and the regeneration of hepatocytes. 
Alkaline phosphatase (ALP) is the prototype of these enzymes that reflect the pathological alteration in 
biliary flow. The use of ALP in chemical induced liver dysfunction has been investigated in our study. 
Paracetamol induced elevation of this enzymatic activity in serum is in line with high level of serum 
bilirubin content. The extract mediated suppression of the increased ALP activity with the concurrent 
depletion of raised bilirubin level suggests the possibility of the extract being able to stabilize biliary 
dysfunction in rat liver during chronic hepatic injury with Paracetamol.[23] 
Thus, the present study revealed a significant in activities of SGOT, SGPT, ALP, LDH and serum bilirubin 
level on exposure to Paracetamol indicating considerable Hepatocellular injury. Administration of 
Methanolic extract of Cassia occidentalis at 50 mg/kg ,100 mg/kg and 200mg/kg dose level attenuated the 
increased level of the serum enzymes, produced by Paracetamol and caused a subsequent recovery 
towards normalization almost like that of Silymarin treatment.  
 
CONCLUSION  
Based onthe above results, it can be concluded that the active principles present in root callus extract of 
Cassia occidentalis offered better antihepatotoxic action as compared to the active principles present in 
natural root extract against Paracetamol induced hepatic damage. However, more elaborate work is 
required to establish the efficacy of root extract by isolating and identifying the active constituents 
present in the natural root and root callus extracts which are responsible for the antihepatotoxic activity. 
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