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ABSTRACT: Liver dysfunction is a major health problem .Excessive drug therapy, free radicals, environmental pollutants, and 

alcoholic intoxicants are the main causes of liver disorders. The present investigation was designed to evaluate its in vivo 
hepatoprotective properties of Canscorra decussata (family Gentianaceae) whole plant methanolic extract against 
paracetamol toxicity in rabbits. Hepatoprotective activities of methanolic extracts of C. decussata were examined against 
paracetamole induced liver damage in rabbits using silymarin as control. Enzyme activities of Serum Glutamate Oxaloacetate 
Transaminase (SGOT), Serum Glutamate Pyruvate Transaminase (SGPT), and Alkaline Phosphatase (ALP), bilirubin total and 
direct billiribin were analyzed. Oral administration of methanolic extract exhibited significant hepatoprotective activity. 
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1 BACKGROUND 

The liver is a vital organ of paramount importance involved in the maintenance of metabolic functions and detoxification 
of the exogenous and endogenous challenges like xenobiotics, drugs, viral infections and chronic alcoholism.[1] Many 
traditional practitioners have claimed that numerous medicinal plants and their formulations can be effectively used for the 
alleviation of different types of liver diseases [2]. Plant‐derived natural products have received considerable attention in 
recent years due to their diverse pharmacological actions including antioxidant and hepatoprotective activity [3],[4]. Diverse 
homeostatic mechanisms are affected if liver function is impaired, with potentially serious consequences. About 20, 000 
deaths occur every year due to liver diseases. Hepatocellular carcinoma is one of the ten most common tumors in the world 
with over 2, 50,000 new cases each year. Although viruses are the main cause of liver diseases, excessive drug therapy, 
environmental pollution and alcoholic intoxication are not uncommon. Liver disease is a worldwide problem; Conventional 
drugs used in the treatment of liver diseases are sometimes inadequate and can have serious adverse effects. Herbal 
medicines are in great demand in the developed as well as developing countries for primary healthcare because of their wide 
biological and medicinal activities, higher safety margins and lesser costs .[5]Modern drugs have very little to offer for 
alleviation of hepatic ailments, whereas most important representatives of phytoconstituents used for liver diseases chiefly 
on regional basis include drugs like silymarine (Silybum marianum) and catechin (Anacardium occidentalis) in Europe, 
Glycyrrhizin (Glycyrrhiza glarbra) in Japan and chizandrins(Schizandra chinesis) in China.[6] 
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2 MATERIALS AND METHODS 

2.1 CHEMICALS 

Methanol, Ethanol, Paracetamol, Formalin, Diagnostic kits (SGPT, SGOT, ALP, DB and TB), Xylene, Paraffin wax, Eosin, 
Hematoxylin and were purchased from Merck, Darmstadt, Germany. Silymarin and Pentothal sodium were acquired from 
Abbott Laboratories, Pakistan. Olive oil was purchased from the local market prepared by P. Sasso, Italy. All the chemicals 
were of analytical grade. 

2.2 PLANT MATERIAL AND EXTRACTION PROCEDURE 

The whole fresh plants were collected in sufficient amount from the Raiwind Lahore, Pakistan. These were identified and 
authenticated by the taxonomist of University of Sargodha, Sargodha. The plants were shade dried and powdered finaly with 
a Chinese herbal grinder. The powder was be stored in well closed cellophane bags in the refrigerator at 4 

◦
C. [7] The coarse 

powder (3000 g) of plant material was macerated in 9 L of methanol for approximately 3 days with frequent shaking. The 
extract was filtered and marc left behind. Extract was concentrated under reduced pressure on Rotary evaporator until a 
semisolid residue is obtained. Marc was further extracted under the same conditions twice. The semisolid residues, collected 
after extraction, were combined and evaporated to dryness by vacuum at temperature below 60 °C. At the end, a dark brown 
solid residue was obtained (yield; 20.7%). Silymarin (a standardized extract from Silybum marianum) was used as a reference 
hepatoprotective agent, which has been administered previously from 50‐200 mg/kg in various animal studies. [8],[9]. 

2.3 ANIMALS 

Healthy rabbits of either sex (local breed), weighing from 1.5‐2 kg were purchased from local market. They were kept in 
the animal house of Faculty of Pharmacy, University of Sargodha. The animals were maintained at standard housing 
conditions and fed a standard pellet diet and water ad libitum [10] All procedures were performed as per approval of the 
Institutional Animal Ethics Committee. 

2.4 PARACETAMOL INDUCED HEPATOTOXICITY 

Thirty six healthy rabbits used in the study were randomly divided into six groups (n = 6 in each group). Group I (control) 
animals were administered with distilled water (1 ml/Kg) daily for seven days. Group II (paracetamol) received distilled water 
(1 ml/Kg) once daily for seven days and received paracetamol (2 g/kg) on day 7. Group III received standard drug silymarin 
(100 mg/kg) orally once daily for seven days. Test group animals (group IV‐VI) were administered orally doses of 150, 300 and 
500 mg/kg of aq MeOH extract, respectively, in the form of aq suspension, once daily for seven days. Groups III‐VI was 
simultaneously administered paracetamol: distilled water (1:1, 2 g/kg) on day seven after 30 min of administration of 
silymarin and extracts. Animals were sacrificed 48 h after the last treatment. Blood was collected, allowed to clot and serum 
was separated by centrifugation at 2500 rpm at 37°C for 15 min and analyzed for various biochemical parameters [11]. 

2.5 BIOCHEMICAL DETERMINATIONS 

The biochemical parameters like Serum Glutamate Oxaloacetate transaminase, Serum Glutamate Pyruvate Transaminase, 
alkaline phosphate total billirubin and direct bilirubin were assayed using standard assay kits [9] [12]. 

2.6 HISTOPATHOLOGICAL STUDIES 

One animal from the treated group showing maximal activity as indicated by improved biochemical parameters from each 
group were utilized for this purpose. The animals were sacrificed and the abdomen was cut open to removal the liver. The 
livers were quickly preserved in neutral buffered formalin. Histological liver sections were prepared as described previously 
by Luna et al., 1968. 5 mm thick pieces of the liver were fixed in different concentrations of EtOH, then embedded in paraffin, 
and stained, using haematoxylin eosin dye and finally observed under microscope for histopathological changes in liver 
architecture and their photographs were taken to check the inflammation and necrosis of hepatocytes [13], [14]. 
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2.7 DATA ANALYSIS 

All data are expressed as means ± SD. ANOVA was used to evaluate the difference between multiple groups. P< 0.05 was 
considered to be significant. 

3 RESULTS 

3.1 PHYTOCHEMICAL ANALYSIS 

Extracts subjected for phytochemical study showed the presence of flavonoids, alkaloids, carbohydrates, proteins, amino 
acids, phenolic compounds and cardiac glycosides [15] 

Table 1. Effect of methanolic extract of C. decussata and Silymarin on biochemical parameters of the rabbits treated with paracetamol 

S. No        Groups ALT 
 [IU/L] 

AST  
[IU/L] 

ALP 
[IU/L] 

  DB 
 (g/dl) 

 TB  
(g/dl) 

1. Normal Control 61.05 ± 1.85 57.55 ± 2.49 138.31 ± 4.57 0.91 ± 0.03 0.18 ±0.07 

2. Paracetamol  Control   160.43 ± 8.60   109.61 ± 5.12   363.50 ± 6.56   3.27 ± 1.11 1.23±0.21 

3. Silymarin + Paracetamol 46.45 ± 2.34**   67.85 ± 3.22** 121.70 ± 3.06**  0.53 ± 0.09** 0.33±0.07** 

4. Mehanolic extract (150 mg/kg) + 
Paracetamol 

106.79 ± 4.94*   98.15 ± 4.61*   159.86 ± 2.59**  1.46 ± 0.11* 0.87±0.17** 

5. Mehanolic extract (300 mg/kg) + 
Paracetamol 

93.42 ± 1.58**   90.79 ± 2.13*   192.41 ± 2.51**  1.08 ± 0.07**  
0.69±0.11** 

6 Mehanolic extract (500 mg/kg) + 
Paracetamol 

 79.11 ± 4.04**   72.37 ± 2.56** 164.35 ± 4.33**  0.84 ± 0.02** 0.36±0.09** 

Where, DB= Direct bilirubin and TB= Total bilirubin 

Data are presented as mean ±SEM (n=6). Means were compared using one‐way analysis of variance (ANOVA). *p < 0.05, 
and **p < 0.01 vs. paracetamol control group. 

3.2 BIOCHEMICAL OBSERVATIONS 

In biochemical analysis tests were performed to assess hepatocellular membrane integrity and liver injury and the results 
were given in Table 1 and Fig 1. It is well known that carbon tetrachloride is used as a hepatotoxic agent on various animals 
[16] Administration of paracetamol to rabbits produced hepatotoxicity showed by significant increase in the serum levels of 
SGOT, SGPT, ALKP TB and D.Bil in comparison to control group. The aqueous methanolic extract of C.decussata showed a 
significant decrease in the serum enzymes when compared to the paracetamol compared control groups. Standard drug, 
silymarin (100 mg/kg) also exhibited similar results. The rabbits treated with methanolic extract of C.decussata showed 
(Table 1) significant reduction in all the biochemical parameters elevated by paracetamol. This reduction in biochemical 
parameters is similar to silymarin. There was also a significant dose‐dependent difference in the activities of the high‐dose 
and the low‐dose groups.The elevations in liver function parameters as found in this work are not such that should 
discourage or indicates its non‐hepatotoxic effect. 

3.3 HISTOPATHOLOGICAL OBSERVATIONS 

The histopathological profile of the rabbits treated with aq methanolic extract showed no visible changes, confirming the 
safety of the extract at selected dose (Figure 1). The control group (group I) also showed normal cellular architecture with 
well brought out central vein, well presented cytoplasm and prominent nucleus (Figure 2). The liver sections of paracetamol 
treated animals showed hepatic cells with severe toxicity characterized by disarrangement and degeneration of normal 
hepatic cells with intense centrilobular necrosis (Figures 3). Rabbits treated with silymarin and intoxicated with paracetamol 
showed less disarrangement and degeneration of hepatocytes, indicating marked regeneration activity. 
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Figure 1. Liver of rabbit treated with aq methanolic extract of C.decussata. 

 

Figure 2. Liver of rabbit treated with normal diet 
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Figure 3. Liver of rabbit treated with paracetamol. 

4 DISCUSSION 

Liver injury can be caused by toxic chemicals, drugs, and viral infiltration from infection by ingestion. Paracetamol an 
analgesic and antipyretic is assumed be safe in low doses [17] Poisoning due to paracetamol intoxication is very common 
worldwide. In the United Kingdom and the United States it is the most widespread cause of acute liver injury [18]. Small 
doses are eliminated by conjugation followed by excretion but increased doses produce liver necrosis [19].  Liver injury 
induced by paracetamol is the best characterized system of xenobiotics induced hepatotoxicity in human being. Paracetamol 
intoxication in normal rabbits elevated the levels of SGPT, SGOT, ALKP T.Bllirubin and D.Billirubin significantly, indicating 
acute centrilobular necrosis. The rabbits treated with methanolic extract of C.decussta showed (Tables 1) significant 
reduction in all the biochemical parameters elevated by paracetamol. This reduction in biochemical parameters is similar 
when compared with that of silymarin. Since the phytochemical analysis of the extracts had shown the presence of 
flavonoids and phenolic compounds, which had been known for their antioxidant and hepatoprotective activities [20],thus it 
can be concluded that possible mechanism of hepatoprotective activity may be due to the presence of flavonoids and 
phenolic compounds in the extracts. More work needs to be conducted to elucidate viable potentials of C.decussata.  

5 CONCLUSION 

Methanolic extract of the C.decussata offers protective effect against paracetamol induced hepatotoxicity in 
experimental rabbits. The mechanism of action is yet to be investigated but may be due to the antioxidant effects of 
flavonoids found to be present in the methanolic extract. 
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