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INTRODUCTION 

Liver is the major primary site for Biotransformation of 

drugs. Being the major drug detoxifying organ of the 

body it is continuously exposed to xenobiotics and 

drugs.1 Usually the prescribed drugs are tolerated but 

overdose is the most common cause of drug induced liver 

disease. Hepatotoxicity is one of the very common 

ailment resulting into serious debility even mortality.2 

Most of the hepatotoxic chemicals damage liver cells 

ABSTRACT 

Background: Many pharmacological substances are known to cause hepatic 

injuries and paracetamol is one out of them. This study was carried out to 

investigate the hepatoprotective and antioxidant activity of hydroalcoholic 

extract of Murraya koenigii leaves in paracetamol induced hepatotoxicity in 

Rats. 

Methods: Experimental animal used in this study were 30 healthy male albino 

Wistar rats of 10 to 12 wks weighing 180±20g. After acclimatization for a 

period of one week, the rats were randomized into five groups of six rats each. 

Safety profile and dose selection of extract was evaluated using acute toxicity 

studies. Five groups named as Normal control, Paracetamol induced 

hepatotoxicity, Murraya koenigii leaves extract 100mg/kg bw, Murraya 

koenigii leaves extract 200mg/kg bw and Silymarin group respectively. The 

doses of drugs and plant extract was calculated based on the body weight of 

each animal and administered orally for 7 days. On 8th day rats were sacrificed 

and blood samples were collected by cardiac puncture for biochemical 

estimation of biochemical parameters. Then abdomen was opened to get liver 

sample for antioxidant activity and histopathology.  

Results: Acute toxicity studies showed the non-toxic nature of Murraya 

koenigii leaves extract upto dose of 2000mg/kg body weight. Murraya koenigii 

leaves extract in both doses showed a significant drop in the mean levels of 

AST, ALT, ALP, TP and TB when compared with toxic control group. The 

higher dose was found better than lower dose. Silymarin was found better than 

both the doses. Murraya koenigii leaves extract in both doses significantly 

reduced the TBARS level when compared to toxic control group. The activities 

of GSH, SOD and CAT in liver were significantly lower in Paracetamol 

induced hepatotoxicity rats compared to control rats. Murraya koenigii leaves 
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both the doses. Histopathology of Liver biopsy with higher dose of Murraya 

koenigii leaves extract showed reduced periportal inflammation with mild 

hepatic venous congestion and Silymarin treated rats showed no periportal 

inflammation with mild congestion in few central veins. 

Conclusions: Murraya koenigii leaves extract possesses significant 

Hepatoprotective property; this may be due to antioxidant activity. Further 

studies are required to determine the exact mechanism. 
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mainly by inducing lipid peroxidation and other oxidative 

damage.3 

Paracetamol is one of the most commonly used non-

narcotic, analgesic-antipyretic agent with negligible anti-

inflammatory activity. It is indicated in fever and mild to 

moderate pain such as headache and myalgia.4 In 

therapeutic dose it is quite safe and well tolerated. 

However, toxic doses of paracetamol cause severe 

hepatotoxicity that leads to liver failure in both human 

and animals.5,6 Paracetamol induced hepatotoxicity is 

used as a test model to screen indigenous drugs. 

In view of severe undesirable side effects of synthetic 

drugs, the attention was focused on finding out safer and 

potent hepatoprotective drug. Many traditional herbal 

medicines are claimed to possess hepatoprotective 

activity.7,8 

Murraya koenigii, commonly known as Curry patta is 

one such highly valued plant used for seasoning in Indian 

cooking. This plant has wide array of properties that 

include anti diarrhoeal, antimicrobial, anti-inflammatory 

and anti-ulcer activities.9,10 

However, there are only few scientific studies on 

hepatoprotective activity in the literature. Hence, the 

present study was planned to evaluate the 

hepatoprotective activity of hydroalcoholic extract of 

Murraya koenigii leaves in Rats. 

METHODS 

Collection and identification of plant materials  

Murraya koenigii leaves were purchased from the local 

vegetable market in Puducherry and then authenticated 

by a botanist. The leaves were carefully cleaned, shade-

dried, powdered and stored in an air tight container until 

the extraction procedure. 

Preparation of extract  

Hydroalcoholic extract was prepared by the Soxhletion 

method. The powder of Murraya koenigii was extracted 

with 70% ethanol and 30% distilled water (i.e. 

hydroalcoholic extract) using soxhlet apparatus (50-550C) 

for three days.11 The extract was concentrated in a 

ventilated oven at 45oC for 24 h. 45 g of dried powder 

yielded an extract of about 7 g which was dark brown in 

color. It was dissolved in 0.5% Carboxy-methyl-cellulose 

(CMC) before administering it to the experimental 

animals. 

Drugs and chemicals 

Silymarin and Paracetamol from Microlabs, Bangalore 

was procured from local medical store.2-thiobarbituric 

acid and Ellman’s reagent was purchased from Sigma 

Aldrich, Bangalore. All other solvents and chemicals of 

analytical grade were used and obtained from SD fine 

chemicals, Mumbai. 

Animals 

30 healthy male albino Wistar rats weighing 180±20g and 

10 to 12 weeks of age were used in this study. They were 

procured from King’s Institute, Guindy, Chennai and 

housed in central animal house, Mahatma Gandhi 

Medical College and Research Institute, Pillaiyarkuppam, 

Puducherry. The animals were kept in polypropylene 

cages, with dry paddy husk bedding and covered with 

stainless steel mesh lid. The environment of the room was 

maintained on a 12-hour light/dark cycle at a constant 

room temperature of 26±2°C and relative humidity of 45-

55%. The rats had free access to standard rat chow diet 

and water ad libitum. The rats were acclimatized to the 

surroundings for 2 weeks prior to the experiment.  

The animals were cared as per the guidelines of 

Committee for the Purpose of Control and Supervision of 

Experiments on Animals (CPCSEA), New Delhi, India. 

Acute toxicity study and dose selection 

Healthy adult male albino Wistar rats were used for this 

study. Accordingly, the test doses of both extracts were 

selected by trial and error. Pilot study was done using 

three doses 500 mg/kg body weight, 1000 mg/kg body 

weight and 2000 mg/kg body weight of the 

Hydroalcoholic extract of Murraya koenigii leaves. The 

animals were observed continuously for 4 h and then 

occasionally overnight. Animals were observed for 

tremors, clonic convulsions, tonic extensions, catatonia, 

spasticity, opisthotonus, ataxia, sedation, ptosis, respiration. 

After a period of 24 and 72 h they were observed for any 

mortality.12 

Experimental design 

A total number of 30 rats were used for the study. After 

acclimatization for a period of one week, the rats were 

numbered and were randomized into five groups of six 

rats each. Randomization was done by online based 

randomization tool based on the numbers given to 

individual rats. 

Group 1 received 0.5% carboxy methyl cellulose 1ml/kg 

for 7 days and served as Normal control. Group 2 

received 0.5% carboxy methyl cellulose 1ml/kg for 7 

days followed by intoxication with single dose of 

Paracetamol at a dose of 2g/kg orally. Group 3 and Group 

4 were pretreated with Murraya koenigii leaves extract at 

a dose of 100 mg/kg and 200 mg/kg orally respectively 

for 7 days followed by intoxication with single dose of 

Paracetamol. Group 5 were pretreated with Silymarin 

25mg/kg orally for 7 days followed by intoxication with 

single dose of Paracetamol.  
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The doses of drugs and plant extract was calculated based 

on the body weight of each animal, suspended in 0.5% 

CMC and the respective volume was administered orally 

with the help of syringe and gavage needle. 

The doses of Paracetamol and Silymarin and duration of 

the treatment were calculated from previous studies.13 

Euthanasia 

The rats were fasted overnight after the last dosing. On 

the 8th day the rats were sacrificed by overdose of sodium 

pentobarbital 150mg/kg i.p. 

Blood sample collection 

The blood samples were collected by cardiac puncture 

using a 20gauge needle as described by McClure et al, in 

labelled centrifuging tubes and allowed to clot for 45 min 

at room temperature.14 The samples were centrifuged at 

2500 rpm for 15 min. The separated serum was sent 

immediately for biochemical analysis. 

Specimen collection 

The abdominal cavity was opened with a long midline 

incision, the liver was harvested and washed with normal 

saline and blotted with a filter paper. A small portion of 

the liver was transferred to individually labelled 

containers with 1.15% KCl and stored in a deep freezer. 

The rest of the liver was carefully transferred to 

containers with 10% formalin and marked for 

histopathology. 

Biochemical estimation  

The separated serum was used for the estimation of 

biochemical parameters. The liver transaminases, AST 

and ALT were measured according to the method of 

Rietman and Frankel.15 ALP was measured according to 

the method of Kind and King.16 Total protein (TP) levels 

were determined by Lowry protein assay.17 Estimation of 

Total bilirubin (TB) were followed by modified DMSO 

method.18 

In vivo antioxidant activity 

The antioxidant potential of the plant extract was tested 

using three tests: TBARS assay, Reduced GSH, Catalase 

and SOD activity. The test was done in Research 

laboratory of Department of Biochemistry, Mahatma 

Gandhi Medical College and Research Institute, 

Puducherry.  

1g of the liver tissue was weighed and homogenised in 9 

ml of 1.15% KCl using a Homogenizer. After 

homogenisation, the liver homogenate was kept in a 

freezer until it got frozen, then brought to room 

temperature until it liquefied. This procedure was 

repeated for two freeze-thaw cycles. Then the liver 

homogenate was centrifuged at 3000 rpm at 4°C for 30 

min. The supernatant of the liver homogenate was 

separated and used for assays. 

The levels of Thiobarbituritic acid reactive substances 

(TBARS) in tissues were estimated by the method of 

Ohkawa et al.19 The activity of GSH and Catalase was 

determined by the method of Sinha.20.21 Superoxide 

dismutase (SOD) activity was determined by the method 

of Kakkar et al.22 

Histopathological observation 

Conventional techniques of paraffin-wax sectioning and 

haematoxylin-eosin staining were used for histological 

studies. Pieces of liver tissues were fixed in 10% neutral 

buffered formalin for 24 h. Following fixation, bits were 

taken from representative area of liver tissue, processed 

through an ascending series of ethanol, cleared in xylene 

and impregnated with wax at 57°C then embedded in 

paraffin block. Sections of 5μm were cut and stained with 

haematoxylin and eosin, then examined in the 

Adeltaoptec microscope and the microphotographs were 

taken using Adelta vision HD camera.23 

Statistical analysis 

Collected data entered and analyzed using SPSS. Inc 

statistical software version 17.0. Results were expressed 

as Mean±SD. Statistical analysis was done using analysis 

of variance followed by Turkey’s Post hoc test. P value 

<0.05 was considered as statistically significant. 

RESULTS 

Acute toxicity study of Murraya koenigii leaves extract 

in rats 

Acute toxicity studies showed the non-toxic nature of the 

Murraya koenigii leaves extract upto dose of 2000 mg/kg 

body weight which is 10 times more than the dose used in 

the study. There was no mortality of any animals when 

observed for 72 hr. There was no lethality or any toxic 

reactions found at any of the doses selected until the end 

of the study period. 

Effect of Murraya koenigii leaves extract on serum 

biochemical parameters 

The serum levels of aspartate aminotransferase (AST), 

alanine aminotransferase (ALT) and alkaline phosphatase 

(ALP), total bilirubin was significantly increased and the 

levels of total protein were significantly decreased in 

paracetamol intoxicated rats when compared to normal 

control group (Table 1).  

The group which received Murraya koenigii leaves 

extract at 100mg/kg bw and 200mg/kg bw showed a 

significant reduction in the mean levels of AST, ALT, 

ALP, TB and restoration of total protein levels towards 



Salwe KJ et al. Int J Basic Clin Pharmacol. 2017 Jun;6(6):1274-1281 

                                                          
                 

            International Journal of Basic & Clinical Pharmacology | June 2017 | Vol 6 | Issue 6    Page 1277 

normalcy when compared to paracetamol intoxicated 

group. The group which received higher dose 

(200mg/kgbw) was found better than lower dose 

(100mg/kgbw). Standard drug Silymarin was found better 

than Low dose but there was no significant difference 

between high dose of Murraya koenigii leaves extract and 

Silymarin (Table 1). 

Effect of Murraya koenigii leaves extract on hepatic 

oxidative stress parameters 

In Paracetamol induced hepatotoxicity group there was 

marked increase in the TBARS levels compared to 

control rats. Administration of Murraya koenigii leaves 

extract at both doses significantly reduced the TBARS 

levels when compared to paracetamol intoxicated group. 

The activities of GSH, SOD and CAT in liver were 

significantly lower in Paracetamol induced hepatotoxicity 

rats compared to control rats.  

Administration of Murraya koenigii leaves extract at both 

doses showed a significant increase in GSH, SOD and 

CAT activity when compared to paracetamol intoxicated 

group.  

Treatment with standard drug Silymarin showed a 

significant reduction in the mean TBARS levels and 

significant increase in activities of GSH, SOD and CAT 

in liver when compared to paracetamol intoxicated group 

and Murraya koenigii leaves extract at lower dose but 

there was no significant difference between high dose of 

Murraya koenigii leaves extract and Silymarin (Table 2). 

 

Table 1: Effect of Murraya koenigii leaves extract on biochemical parameters in Paracetamol induced hepatic 

injury in rats. 

 
SGOT (AST) IU/l SGPT (ALT) IU/l ALP (IU/l) 

Total Bilurubin 

(mg/dl) 
TP (mg/dl) 

Normal 49.5±1.8 35.67±2.46 97.5±3.4 0.25±0.03 6.92±0.2 ns 

Paracetamol (PCM) 156.17±2.5* 251.17±6.09* 215.83±6.44* 2.27±0.08* 3.78±0.15* 

MKLE 100+PCM 127.91±2.71** 181.71±2.92** 175.65±3.71** 1.97±0.23 ** 5.55±0.21** 

MKLE 200+PCM 99.45±3.33** 143.15±2.96** 139.65±2.74** 1.04±0.08** 6.14±0.2** 

Silymarin+PCM 93.83±2.21** 141.67±2.73** 138.83±4.51** 0.97±0.14** 6.03±0.09** 
Values are expressed as Mean±SEM with n=6; One way ANOVA followed by Tukey’s post hoc test. *p<0.05 when Normal control 

group compared to PCM treated group; **p<0.05 when PCM treated group compared to MKLE 100 mg/kg bw, MKLE 200 mg/kg b 

and Standard drug Silymarin  

Table 2: Effect of Murraya koenigii leaves extracts on TBARS, SOD and Catalase in Paracetamol induced 

hepatotoxicity in rats (n=6). 

 

TBARS 

(mmol/100g) 

GSH 

(Umin/mg Protein) 

CAT 

(Umin/mg Protein) 

SOD 

(Umin/mg Protein) 

Normal 0.91±0.37  4.08±0.09 339.5±1.01 3.25±0.25 

Paracetamol (PCM) 3.12±0.07* 1.76±0.08* 287.55±0.64* 1.97±0.15* 

MKLE 100+PCM 1.99±0.06** 2.73±0.07** 300.38±1.26** 2.13±0.23** 

MKLE 200+PCM 1.05±0.04** 3.92±0.06** 337.87±0.95** 2.49±0.31** 

Silymarin+PCM 1.22±0.03** 3.91±0.07** 334.55±1.86** 2.87±0.28** 
Values are expressed as Mean±SEM with n=6; One way ANOVA followed by Tukey’s post hoc test. *p<0.05 when Normal control 

group compared to PCM treated group; **p<0.05 when PCM treated group compared to MKLE 100 mg/kg bw, MKLE 200 mg/kg b 

and Standard drug Silymarin  

 

Effect of oral administration of hydroalcoholic extract 

of Murraya koenigii leaves on histopathological 

changes in liver 

Liver biopsy section showed normal lobular architecture 

and normal hepatic cells (Figure 1).  

Whereas rats intoxicated with paracetamol showed mild 

distortion of hepatic architecture, central venous 

congestion with periportal chronic lymphocytic 

infiltration (Figure 2).  

Rats which received Murraya koenigii leaves extract at 

100mg/kg bw showed central venous congestion with 

periportal chronic lymphocytic infiltration (Figure 3).  

Rats which received Murraya koenigii leaves extract at 

200mg/kg bw showed reduced periportal inflammation 

with mild hepatic venous congestion (Figure 4).  

Silymarin treated rats showed no periportal inflammation 

with mild congestion in few central veins (Figure 5).  



Salwe KJ et al. Int J Basic Clin Pharmacol. 2017 Jun;6(6):1274-1281 

                                                          
                 

            International Journal of Basic & Clinical Pharmacology | June 2017 | Vol 6 | Issue 6    Page 1278 

 

Figure 1: Liver biopsy section stained with 

hematoxylin and eosin (H and E) showing normal 

histology of liver in normal control group                           

(5X magnification). 

 

Figure 2: Liver biopsy section stained with 

hematoxylin and eosin (H and E) in rats intoxicated 

with paracetamol showing mild distortion of hepatic 

architecture, central venous congestion with 

periportal chronic lymphocytic infiltration                      

(40X magnification). 

 

Figure 3: Liver biopsy section stained with 

hematoxylin and eosin (H and E) in rats treated with 

Murraya koenigii leaves extract at 100mg/kg bw, 

showing central venous congestion with periportal 

chronic lymphocytic infiltration (10X magnification). 

 

Figure 4: Liver biopsy section stained with 

hematoxylin and eosin (H and E) in rats received 

Murraya koenigii leaves extract at 200mg/kg bw, 

showing reduced periportal inflammation with mild 

hepatic venous congestion (40X magnification). 

 

Figure 5: Liver biopsy section stained with 

hematoxylin and eosin (H and E) in rats treated with 

Silymarin showing no periportal inflammation with 

mild congestion in few central veins                                 

(40X magnification). 

DISCUSSION 

The study was carried out to evaluate the 

hepatoprotective and antioxidant activity of 

hydroalcoholic extract of Murraya koenigii leaves in 

paracetamol induced hepatotoxicity in Male Wistar 

Albino Rats.  

The liver is a major target organ for toxicity from 

xenobiotics and drugs because it is the primary site for 

the biotransformation. Drug induced liver disorders 

occurred frequently and can be life threatening. Many 

chemicals and drugs are known to cause hepatic injuries 

and paracetamol is one of them.  

Paracetamol is a non-steroidal anti-inflammatory drug 

(NSAID), most commonly indicated in fever and mild to 

moderate pain like headache and myalgia.4 It is one of the 

safest NSAID in therapeutic dose and is well tolerated. 
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However, toxic doses of paracetamol cause severe 

hepatotoxicity characterized by abnormality of hepatic 

function and degeneration, necrosis or apoptosis of 

hepatocytes that leads to liver failure in both human and 

animals.5,6 Paracetamol has been taken as test model to 

screen the anti-hepatotoxicity of indigenous drugs.24 

Drug-induced liver damage (hepatotoxicity) results from 

complex sequence of events, not from paracetamol itself, 

but generally accepted that its P450-dependent 

bioactivation to one of its metabolites N-acetyl-p-

benzoquinoneimine (NAPQI) which is a main cause of 

potentially fulminant hepatic necrosis.25,26 NAPQI 

decreases the liver's natural antioxidant glutathione and 

directly damages cells in the liver, leading to liver 

failure.27,28 N-acetyl-pbenzoquinoneimine (NAPQI) 

depletes glutathione causing peroxidative degradation of 

lipid membrane of the adipose tissue, which leads to 

leakage of serum marker enzymes.29 

The elevated levels of serum marker enzymes SGOT and 

SGPT are indicative of cellular leakage and loss of 

functional integrity of cellular membrane in liver. Among 

the two, SGPT is a better index of liver injury, since 

SGPT catalyses the conversion of alanine to pyruvate and 

glutamate, and is released in a similar manner, thus liver 

SGPT represents 90% of total enzyme present in the 

body.30,31 ALP activities on the other hand are related to 

functioning of hepatocytes, its increase in serum is due to 

increased synthesis in the presence of increased biliary 

pressure.32,33 

We have noted Murraya koenigii leaves extract at both 

doses showed a significant drop in the mean levels of 

AST, ALT and ALP when compared with toxic control 

group. This suggests that the Murraya koenigii leaves 

extract help to protect the integrity of plasma membrane 

as well as helped in healing the hepatic tissue damage 

against paracetamol induced leakage of marker enzymes 

in circulation. 

Hypoalbuminaemia and decline in total protein content is 

a useful index of the severity of cellular dysfunction in 

chronic liver diseases. In this study, we have noted that 

the group receiving Murraya koenigii leaves extract 

showed a significant drop in the mean levels of TB and 

increase TP in dose dependent manner when compared to 

toxic control group though not better than Silymarin. This 

may be due to stimulation of protein synthesis as a 

contributory hepatoprotective mechanism, which 

accelerates the regeneration process and the production of 

liver cells.34  

The increase in TBARS content is indicative of 

enhancement of lipid peroxidation which leads to tissue 

damage and a failure of enzymatic antioxidant defense 

mechanisms to prevent formation of excessive free 

radicals.35,36 To balance oxidative stress living tissues 

maintains innate antioxidants such as glutathione 

peroxidase and enzymes superoxide dismutase (SOD), 

catalase (CAT). They are most important enzymes in the 

enzymatic antioxidant defences system, which scavenges 

the superoxide anion hydrogen peroxide and oxygen, 

hence diminishing the toxic effect caused by these 

radicals.37,38 A reduction in the activities of these 

enzymes is associated with the accumulation of highly 

reactive free radicals, leading to deleterious effects such 

as loss of integrity and function of cell membranes.  

In the paracetamol intoxicated group TBARS level was 

significantly increased and the activities of glutathione, 

SOD and CAT were significantly decreased when 

compared with the control group. This may be largely 

due to lipid peroxidation due to increased free radical 

production caused by administration of paracetamol. 

Treatment with Murraya koenigii leaves extract 

significantly decreased TBARS levels and significantly 

increased the activities of glutathione, SOD and CAT in 

dose dependent manner hence, the mechanism of 

hepatoprotection by Murraya koenigii leaves extract may 

be due to its antioxidant property. 

Histopathology of Liver biopsy tissues showed mild 

distortion of hepatic architecture, central venous 

congestion with periportal chronic lymphocytic 

infiltration with paracetamol. Murraya koenigii leaves 

extract treated group showed reduced periportal 

inflammation with mild hepatic venous congestion. 

Silymarin treated rats showed no periportal inflammation 

with mild congestion in few central veins. This is evident 

for the hepatoprotective nature of the plant extract.  

The hepatoprotective and antioxidant effect of Murraya 

koenigii could be due to phytochemical tannins and 

carbazole alkaloids present in the leaves extract which 

offers hepatic protection and prevent the oxidative stress 

induced by free radicals damage by its antioxidant 

potential.39,40,41 

Purification of Murraya koenigii extracts to identify the 

active constituents may yield production of 

hepatoprotective agent.  

CONCLUSION 

This study shows the hepatoprotective property of 

Murraya koenigii leaves extract in paracetamol induced 

oxidative stress and hepatotoxicity in rats. The study 

correlated the hepatoprotective activity of Murraya 

koenigii leaves may be due to free radical-scavenging and 

antioxidant activities which might be attributed to the 

presence of tannins and carbazole in the extract. Further 

research is required in this point of view before human 

use. 
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