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The bioactive constituents from many plants are used as therapeutic agents 
against many physiological conditions. C. sinensis plant has many phyto-
constituents like flavonoids, alkaloid and sterols. The present study appraised 
the hepatoprotective activity of methanolic extract of Camellia sinensis leaves 
against paracetamol-induced liver damage. Present activity was studied by 
assessing biochemical parameters such as alanine amino transferase (ALT), 
aspartate amino transferase (AST), bilirubin in serum. The results indicates that 
the extract was showed marked reduction in the level of marker enzymes and 
proves that C. sinensis having potent hepatoprotective activity. 
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INTRODUCTION  

Medicinal plants possess an important source of 

pharmacological effects that acts as new anti-infections, 

antioxidant and anti-cancer agents etc. The most 

important bioactive constituents of plants are steroids, 

terpenoids, carotenoids, flavonoids, alkaloids, tannins and 

glycosides which serve a valuable starting material for 

drug development [1]. The leaves of C. sinensis are infused 

in hot water and used as the drink that is commonly 

known as tea. It is widely drunk in many areas of the 

world. Green tea is made from the steamed and dried 

leaves, whilst black tea (the form most commonly drunk in 

the west) is made from leaves that have been fermented 

and then dried. The leaves have been used in traditional 

Chinese medicine and other medical systems as anti-

cancer [2], anti-inflammatory [3], anti-diabetic [4], anti-

oxidant [5], immunomodulatory effect [6] and many more 

pharmacological actions. 

MATERIALS AND METHODS 

Preparation of Extract: 

The coarse powder plant material was extracted with 

methanol by using Soxhlet apparatus. The solvent were 

removed under reduced pressure to get semisolid mass.  

 

 

Standard methods were used for preliminary 

phytochemical screening of the extract was performed to 

know the phyto-chemicals in the extract. 

Animals: 

Male Wistar rats weighing between 150 – 220 gm were 

used for this study. The animals were obtained from IPS 

College of Pharmacy, Gwalior (M.P.), India. The animals 

were placed at random and allocated to treatment groups 

in polypropylene cages with paddy husk as bedding. 

Animals were housed at a temperature of 24±2oC and 

relative humidity of 30 – 70%. A 12:12 light: day cycle was 

followed. All animals were allowed to free access to water 

and fed with standard commercial pelleted rat chaw (M/s. 

Hindustan Lever Ltd, Mumbai). All the experimental 

procedures and protocols used in this study were 

reviewed by the Institutional Animal Ethics Committee 

(IAEC) and were in accordance with the guidelines of the 

CPCSEA. 

Hepatoprotective Activity: 

A total of 24 animals were equally divided into 4 groups of 

six each.  
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Group – I served as normal control received 0.5% (CMC) 

carboxy methyl cellulose solution (1 ml/kg) once daily for 

3 days.  

Group – II served as paracetamol control, administered 

with paracetamol (3gm/kg) as single dose on day 3.  

Group – III received C. sinensis methanolic extract (200 

mg/kg) once daily for 3 days.  

Group – IV served as reference control, received Silymarin 

(25mg/kg) once daily for 3 days.  

Group III and IV received paracetamol (3gm/kg) as single 

dose on day 3, thirty minutes after the administration of C. 

sinensis and Silymarin respectively. All the test drugs and 

paracetamol were administered orally by suspending in 

0.5% CMC solution. After 48h of paracetamol feeding, the 

blood was collected under light ether anesthesia and  

serum was separated for the estimations of alanine 

aminotransferase (ALT), aspartate aminotransferase 

(AST), and serum bilirubin 

Statistical Analysis: 

The values were expressed as mean ± SEM. The statistical 

analysis was carried out by one way analysis of variance 

(ANOVA) followed by Dunnet’s‘t’ - test. P values <0.05 

were considered significant. 

RESULT AND DISCUSSION 

The phytochemical assay of C. sinensis showed the 

presence of alkaloids, flavonoids, steroids, and tannins. 

The results are tabulated (Table 1). 

 

 

Table 1: Phytochemical assay of C. Sinensis 

 

S. No. Phytoconstituent Test (Positive + / Negative - ) 

1. Alkaloid + 

2. Flavonoid + 

3. Tannins _ 

4. Sterols + 

5. Glycoside _ 

 

The results of hepatoprotective activity of methanolic 

extract of C. sinensis on Paracetamol treated rats are 

shown in table 2. The hepatic enzymes ALT, AST, and 

bilirubin in serum were significantly increased in 

paracetamol treated animals when compared to control. 

The methanolic extract of C. sinensis treatments 

significantly reversed the levels of AST, and bilirubin (P < 

0.01) and ALT (P<0.001) when compared to paracetamol 

alone treated rats. Silymarin (25 mg/kg) treated animals 

also showed significant decrease in AST, ALT and bilirubin 

levels when compared to paracetamol alone treated rats. 

 

Table 2: Biochemical assessment of hepatoprotective activity of rutin phytosome 

 

Groups AST (U/L)  ALT (U/L) Serum bilirubin 

Control 91.15 ± 1.02* 39 ± 0.45** 0.21 ± 0.85* 

Paracetamol Treated 180.9 ± 1.42* 150 ± 0.98** 4.85 ± 1.04* 

Silymarine  97.65 ± 0.84* 42 ± 1.21** 0.32 ± 0.86* 

C. sinensis extract 106 ± 1.07* 70 ± 0.77** 0.45 ± 0.89* 

Data are presented as means SEM ± (n=6), one way Annova followed by Dunnett’s t test. 

* (P < 0.01) ** (P<0.001) 

 

Normally, AST is present in high concentration in liver. 

Due to hepatocyte necrosis or abnormal membrane 

permeability, these enzymes are released from the cells 

and their levels in the blood increases. ALT is a sensitive 

indicator of acute liver damage and elevation of this 

enzyme in non hepatic diseases is unusual. ALT is more 

selectively a liver paranchymal enzyme than AST17.  

Assessment of liver function can be made by estimating 

the activities of serum ALT, AST, and Bilirubin which are 

enzymes originally present higher concentration in  

 

cytoplasm. When there is heaptopathy, these enzymes leak 

into the blood stream in conformity with the extent of liver 

damage18. The elevated level of these entire marker 

enzymes observed in the group II, paracetamol treated 

rats in this present study corresponded to the extensive 

liver damage induced by toxin. The reduced 

concentrations of ALT, AST and bilirubin as a result of 

plant extract administration observed during the present 

study might probably be due in part to the presence of 

flavonoids.  
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