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Species of Cassia (family Caesalpinaceae) are well known in India and other tropical countries for their 
medicinal values. This study evaluates the efficacy of the methanol extract of the leaves of Cassia javanica L. 
on paracetamol-induced liver damage in experimental rats. The animals were randomly divided into six 
groups of five animals each. While group I served as the normal control, group II-V serve as the test groups, 
and group VI as C. javanica control group. Hepatotoxicity was induced in the test groups via oral 
administration of paracetamol (2 g/kg b.wt). While group III-V were treated for 14 days with 125 mg/kg, 250 
mg/kg and 500 mg/kg b.wt of C. javanica methanol extract respectively, group II served as positive control 
and was left untreated. The degree of hepatoprotection was assessed by estimating the levels of aspartate 
transaminases (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), total bilirubin and tissue 
protein. Administration of methanol extract of C. javanica elicited protective action in groups III-V when 
compared to group II as the cell progress towards normalization evidenced by the significant decline in the 
elevated levels of marker enzymes (AST, ALT, ALP) and total bilirubin and an increase in tissue protein. The 
findings indicate that C. javanica has a hepatoprotective action against paracetamol-induced hepatic damage 
in Wistar rats and indeed validate its traditional use in the treatment of liver damage. 
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INTRODUCTION 
 
Liver is a vital organ playing a pivotal role in interme-

diary metabolism and regulating various physiological 
processes in the body (Mayuren et al., 2010). It is in-
volved with many biochemical pathways related to 
growth, defence, nutrient supply, energy provision, re-
production and is the frequent target of a number of 
toxicants (Ward et al., 1999; Meyer et al., 2001). Liver 
diseases are mainly caused by toxic chemicals, excess 
consumption of alcohol, infections, environmental pollut-
ants drugs and autoimmune disorders. Most hepatotoxic 
agents damage liver cells through induction of lipid per-
oxidation and other oxidative damages (Boyh and Berec-
zky, 1966). These chemical agents impose excessive 
stress on the liver filtering function and liver damage 
may occur if the toxins accumulate faster than the me-

tabolizing activity of the liver (Bigoniya et al., 2009). 
Nature has provided a source of new drugs for thou-

sands of years and an impressive amount have been iso-
lated from natural sources, based mainly on their use in 
folklore medicine (Usha et al., 2012). Cassia species 
(Caesalpinaceae) are well known medicinal plant com-
monly found in India and other tropical countries. The 
extract of Cassia species leaves has been found to pos-
sess significant hepatoprotective activity and anti-
inflammatory activity (Manojlovic et al., 2006). 

Paracetamol is believed to be safe, having analgesic 
and antipyretic effects at therapeutic doses and unlike 
other drugs, it has only weak anti-inflammatory proper-
ties (Prescott and Critchley, 1983; Bessems and Ver-
meulen 2001). Although considered safe, at higher doses 
it produces centrilobular hepatic necrosis that can be 
fatal (Proudfoot and Wright, 1970; Prescott, 1980; Cob-
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den et al., 1982). Liver damage may be detected as 
raised serum transaminases, viz. aspartate transaminase 
(AST) and alanine aminotransferase (ALT) which may 
reach levels of 5000 IU/L (Prescott et al., 1971). How-
ever, bilirubin levels may be only moderately elevated. 
This study examines the effect of Cassia javanica on the 
paracetamol-induced hepatic damage in rats. 

 
MATERIALS AND METHODS 

 
Preparation of plant extract  

 
The leaves of C. javanica were collected from Electric 

Veng, Lunglei, Mizoram. It was identified and authenti-
cated by taxonomist at the Department of Botany, 
Mizoram University. The leaves were washed and al-
lowed to shade dry at room temperature in clean and 
hygienic conditions and powdered using an electrical 
grinder. Air-dried and finely powdered leaves was then 
Soxhlet extracted with methanol, filtered using Whatman 
filter paper no. 1 and evaporated to dryness in an oven 
at 40°C. A dark brown extract was obtained and stored at 
-20°C until further use. The extract was then dissolved in 
normal saline and given orally to the animal. 

 

Animal model and ethical clearance  
 
Adult Wistar albino rats of both sexes (weighing 150 -

200 g) were housed in polypropylene cages containing 
sterile paddy husk (procured locally) as bedding and al-
lowed to acclimatize to the laboratory environment at 
Animal Care Facility at the Department of Zoology, 
Mizoram University, Aizawl, India for 2 weeks. The ani-
mals were fed with commercially available food pellets 
and water ad libitum. Ethical clearance was obtained 
from the Institutional Animal Ethical Committee, 
Mizoram University (MZU-IAEC/2018/05).  

 
Acute toxicity study 

 
Acute toxicity study was performed as per Organiza-

tion for Economic Co-operative and development (OECD) 
guidelines No. 423.8 (OECD, 2000). The animals were 
kept fasting for overnight before the treatment. C. 
javanica methanol extract was then administered orally 
as single dose. The animals were first observed individu-
ally 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 of 14 days. Administra-
tion of 5 g/kg b.wt has no toxicity as no mortality was 
observed for 14 days. 

 

Induction of hepatic injury 
 
Hepatic damage was induced in experimental animals 

by oral administration of paracetamol (2 g/kg b.wt) daily 

for 14 days. Paracetamol was procured from local drug 
store and was dissolved in 2 ml normal saline. Biochemi-
cal assay kits and all other reagents used in the study 
were of analytical grade.  

 
Hepato-protective test 

 
Experimental animals were randomized into six 

groups with five animals in each group. Group I animals 
were administered a single daily dose of normal saline 
(200 µl) and served as normal control. All the animals of 
group II -V received paracetamol 2 g/kg, b.wt. While 
group III-V were treated with 125 mg/kg, 250 mg/kg and 
500 mg/kgb.wt of C. javanica methanol extract respec-
tively, group II served as positive control and was left 
untreated. Group VI animals served as C. javanica control 
and received C. javanica extract only. Treatment was 
carried out orally for 14 consecutive days. 

On the 15th day all animals were sacrificed by cervical 
dislocation and blood samples and livers were collected. 
The liver was cleared off of extraneous materials and the 
weight was noted down. Blood was left undisturbed for 
10 minutes. The clot was then dispersed with glass rod 
and centrifuged at 10000 rpm for 5 minutes to separate 
the serum which was subsequently analyzed for various 
biochemical parameters including aspartate aminotrans-
ferases (AST), alanine aminotransferases (ALT), alkaline 
phosphatase (ALP) and bilirubin by using commercial kits 
as per the instructions. The estimation of AST and ALT 
followed the method of Reitman and Frankel’s (1957). 
Kind and Kings (1954) method was followed for ALP esti-
mation and for bilirubin estimation, Jendrassik and Grof’s 
method (1938) were followed.  Potein was estimated 
according to the method of Lowry et al. (1951). 

Statistical analysis was performed using one-way 
ANOVA followed by Tukey multiple comparison of 
means. The values were expressed as mean ± SEM (n=5). 
The analysis was carried out using SPSS ver. 20. The value 
p<0.05 was considered to be statistically significant. 

 
RESULTS AND DISCUSSIONS 

 
Paracetamol treatment leads to significant increase in 

the level of serum biomarker enzymes (AST, ALT and ALP) 
in positive control group when compared to normal con-
trol (p<0.003). Dose-dependent treatment with C. 
javanica methanol extract significantly brought back the 
altered serum marker enzymes levels to near normal 
against paracetamol treated rats indicating protection 
against toxin except in group III (Figure 1a-c). The ele-
vated levels of these biomarker enzymes are direct re-
flection of alterations in the hepatic structural integrity, 
an indicative of cellular leakage and loss of functional 
integrity in liver (Drotman, 1978). In particular, the in-
crease in the level of serum ALT is indicative of liver dam-
age. These enzymes are located in the cell cytoplasm and 
are emptied into the circulation once the cellular mem-
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Figure 1: Effect of C. javanica methanol extract on paracetamol induced liver damage in rat. (a) ALP (U/ml); (b) ALT 
(U/ml); (c). AST (U/ml); (d) Total bilirubin (mg/dl); (e) Protein (µg/ml). Means not sharing the same letter are signifi-
cantly different. C–Normal control group; PCM–paracetamol treated group; CJ125, 250 & 500 – C. javanica extract 
treated group (125, 250 and 500 mg/kg b.wt) respectively with paracetamol treatment (2 gm/kg); CJC- C. javanica con-
trol group. 
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brane is damaged (Lin et al., 2000). A pronounced eleva-
tion in the concentration of bilirubin in response to 
paracetamol intoxication also exhibit a significant decline 
with dose dependent treatment of C. javanica methanol 
extract (p<0.001). The decrease in extract treated group 
is almost comparable with the positive control group 
(Figure 1d.).  

This observation is in accordance with the work of 
Sivakumar et al. (2014) on Solanum xanthocarpum in 
paracetamol induced hepatic damage in rats and Xanvier 
et al. (2014) on Centella asiatica in CCl4-induced liver 
injury in rats. The elevation of marker enzymes in rats 
administered with paracetamol reported in this study is 
also in line with the findings of Prakash (2008). On the 
other hand, treatment with paracetamol leads to signifi-
cant decrease (p<0.004) in the level of protein in the 
positive control group as compared to normal control. 
However, a significant increase in protein, almost compa-
rable to the normal control was observed in the extract 
treated animals except in group III (Figuren1e). The re-
sults in this study indicated that treatment of experimen-
tal animals for 14 days with C. javanica extract at varying 
dosages to paracetamol administration significantly re-
versed the changes and further demonstrated that the 
effects of toxicity induced by paracetamol on the liver 
function could be effectively counterbalanced by treat-
ment with C. javanica methanol extract. The efficacy of 
any hepatoprotective agent dwells on its ability to either 
sustain the normal hepatic architecture and physiological 
mechanism disturbed by a hepatotoxin or reduce the 
negative effects induced by hepatotoxic agent.  
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