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            Abstract

            
               
The liver is a major endocrine organ which controls the significant metabolic activity in the human body. Treatment of several
                  liver disorders with herbal based plant drugs is popularising nowadays due to their hepatoprotective and nontoxic effect.
                  Livoral, a polyherbal Ayurvedic formulation is one such drug commonly recommended for liver disorders in India. The current
                  work was aimed at studying the phytochemical characterisation and cytotoxic activity of livoral. Phytochemical analysis of
                  extracts of livoral in methanol, hexane, acetone and petroleum ether was studied by TLC method. The cytotoxic activity of
                  livoral was analysed by MTT assay in Vero cell lines at a concentration ranging from 10μg/ml to 500μg/ml. The phytochemical
                  analysis revealed the presence of Phyto compound such as  tannins, phenols, steroids, alkaloids, terpenes and carbohydrates
                  in all the four types of livoral extracts. Phytochemicals such as phenols, terpenes and alkaloids were already known for their
                  hepatoprotective activity. MTT assay revealed the nontoxic effect of livoral up to 300 μg/ml concentrations. Thus, based on
                  the results of the phytochemical and cytotoxic analysis, the livoral was proven to be one of the best herbal drugs for liver
                  disorders with hepatoprotective constituents and non-cytotoxic effect. 
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               Introduction

            In the last decade, Ayurveda medicine has been extensively studied due to one of the world’s oldest traditional medical systems
               originated in India and several countries more than three thousand years ago. In recent years, this area has seen significant
               advances in the country's modern health care systems. This is currently under consideration, for it promotes health by the
               use of herbal drugs, regular diets and other unique health-related practices. Over the past three decades, there has been
               a sustained research activity in herbal based medicinal products, and it has been supplemented tremendously with more than
               75% of people relying on them for some part of primary health care issues in worldwide  (Ekor, 2014). 
            

            Herbal drugs have better cultural acceptability, better suitable activity with the human body and low-level side effects.
               However, in the last few years, their use has been increasing in developed countries. Many herbs and herbal drugs were used
               as medical prescription drugs in the European Union, and their sales were around more than 6 billion in 1991 and maybe over
               20 billion at present. 
            

            Over the years, this field has reached a mature stage in the USA, herbal drugs and compounds are currently sold in retail
               health food stores with a turnover of about more than 4 billion in 2000 which has been more anticipated to increase double
               by the turn of the entire centuries. 
            

            Recently, this has caused considerable interest within the community due to illness in India the herbal based drug market
               is about more than 1 billion and overall export of herbal-based drugs are around the year 80 million  (Rajkumar & Sinha, 2010). Herbal medicines and herbal drugs also find everywhere in a market as health care compounds whose current market is estimated
               at 80–250 billion in India and also in rest of world  (Kamboj, 2000).
            

            The liver is a major organ of the human body that significance plays a crucial role in the metabolic elimination and biotransformation
               of a foreign toxic substance. Liver cirrhosis was one of the major medical issues of alcohol abuse. Modern medical practices
               followed have adverse effects over them. Hence, Ayurvedic formulations of herbal origin can be considered as a curative alternative
               with minimal no side effects  (Özbek et al., 2003).
            

            Livoral is one such ancient Ayurvedic formulation of herbal origin produced by Dharma pharmacy, to balance Pitta (Fire) in
               the body. It is made up of 15 herbs which are believed to have a hepatoprotective effect and commonly used to detoxify, guard
               and rejuvenate liver from various infections by eliminating natural toxins, from the body and to treat liver disorders like
               hepatomegaly, fatty liver, liver cirrhosis due to alcohol. 
            

            It has also been used to support digestion. However, there was no elaborate scientific study regarding their hepatoprotective
               activity. With this background, the present study has been formulated to study the phytochemical characterisation and the
               cytotoxicity effect of livoral. 
            

         

         
               Materials and Methods

            
               Collection of sample
               
            

            Livoral syrup was purchased from Dharma pharmacy Pvt. ltd, Chennai. The composition of livoral syrup is given in Table  1. 
            

            
               Cell culture
               
            

            Kidney Cell lines (African Green Monkey) were purchased from NCCS, Pune and transfer and cultured the cell line by DEEM liquid
               medium contains Fetal Bovine serum (10%), Penicillin (100 ug/ml) and Streptomycin (100 µg/ml) and inoculated medium was incubated
               for 5% Co2 incubator at 37oC. 
            

            
               Phytochemical characterisation 
               
            

            The phytochemical tests were carried out for four extracts (methanol, hexane, acetone, petroleum ether) of livoral to identify
               the major components by using the TLC method.
            

            
               Flavonoids
               
            

            The sample was spotted on the TLC plate, and 1% AICl3 reagent was sprayed. Yellow fluorescence under UV indicates the presence of flavonoids.
            

            
               Phenols
               
            

            The sample was spotted on the TLC plate, and Anisaldehyde- H2SO4 was sprayed. Spot of violet colour on the plate it indicates phenols presence 
            

            
               Steroids
               
            

            The sample was spotted on the TLC plate, and Anisaldehyde H2SO4 was sprayed. The appearance of red colour indicates steroids presence.
            

            
               Amino acids
               
            

            The sample was spotted on a TLC plate, and Ninhydrin reagent was sprayed. The appearance of reddish spot indicates the presence
               of amino acids. 
            

            
               Alkaloids
               
            

            The sample was spotted on the TLC plate, and Dragendorff's reagent was sprayed. The appearance of the spot by orange colour
               indicates the presence of the alkaloids. 
            

            
               Hydroquinone derivatives
               
            

            The sample was spotted on the TLC plate, and 10% KOH reagent was sprayed. The appearance of red, yellow, blue colour indicates
               the presence of anthraquinone, anthrones, coumarins. 
            

            
               Test for tannins
               
            

            The sample was spotted on the TLC plate, and 10% FeCl3 reagent was sprayed. The appearance of blue and green colour changes it mention the presence of tannins.
            

            
                  
                  Table 1

                  Ethnobotanical Information of drug

               

               
                     
                        
                           	
                              
                           
                           S. No.

                           
                        
                        	
                              
                           
                           Plant Name

                           
                        
                        	
                              
                           
                           Quantity per 5 ml

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1.

                           
                        
                        	
                              
                           
                           
                              Phyllanthusamarus
                              
                           

                           
                        
                        	
                              
                           
                           5 mg

                           
                        
                     

                     
                           	
                              
                           
                           2.

                           
                        
                        	
                              
                           
                           
                              Fumariavaillantii
                              
                           

                           
                        
                        	
                              
                           
                           5 mg

                           
                        
                     

                     
                           	
                              
                           
                           3.

                           
                        
                        	
                              
                           
                           
                              Ionidiumsuffruticosum
                              
                           

                           
                        
                        	
                              
                           
                           5 mg

                           
                        
                     

                     
                           	
                              
                           
                           4.

                           
                        
                        	
                              
                           
                           
                              Evolvulusalsinoides
                              
                           

                           
                        
                        	
                              
                           
                           5 mg

                           
                        
                     

                     
                           	
                              
                           
                           5.

                           
                        
                        	
                              
                           
                           
                              Hibiscus rosainensis
                              
                           

                           
                        
                        	
                              
                           
                           5 mg

                           
                        
                     

                     
                           	
                              
                           
                           6.

                           
                        
                        	
                              
                           
                           
                              Wedeliacalendulacea
                              
                           

                           
                        
                        	
                              
                           
                           5 mg

                           
                        
                     

                     
                           	
                              
                           
                           7.

                           
                        
                        	
                              
                           
                           
                              Murrayakoengi
                              
                           

                           
                        
                        	
                              
                           
                           5 mg

                           
                        
                     

                     
                           	
                              
                           
                           8.

                           
                        
                        	
                              
                           
                           
                              Hydrocotyleasiatica
                              
                           

                           
                        
                        	
                              
                           
                           5 mg

                           
                        
                     

                     
                           	
                              
                           
                           9.

                           
                        
                        	
                              
                           
                           
                              Solanumnigrum
                              
                           

                           
                        
                        	
                              
                           
                           1 mg

                           
                        
                     

                     
                           	
                              
                           
                           10.

                           
                        
                        	
                              
                           
                           
                              Andrographispaniculata
                              
                           

                           
                        
                        	
                              
                           
                           1 mg

                           
                        
                     

                     
                           	
                              
                           
                           11.

                           
                        
                        	
                              
                           
                           
                              Cuminumcyminum
                              
                           

                           
                        
                        	
                              
                           
                           1 mg

                           
                        
                     

                     
                           	
                              
                           
                           12.

                           
                        
                        	
                              
                           
                           
                              Foeniculumvulgare
                              
                           

                           
                        
                        	
                              
                           
                           1 mg

                           
                        
                     

                     
                           	
                              
                           
                           13.

                           
                        
                        	
                              
                           
                           
                              Vitisvinifera
                              
                           

                           
                        
                        	
                              
                           
                           1 mg

                           
                        
                     

                     
                           	
                              
                           
                           14.

                           
                        
                        	
                              
                           
                           
                              Emblicaofficinalis
                              
                           

                           
                        
                        	
                              
                           
                           1 mg

                           
                        
                     

                     
                           	
                              
                           
                           15.

                           
                        
                        	
                              
                           
                           
                              Cyperusrotundus
                              
                           

                           
                        
                        	
                              
                           
                           1 mg

                           
                        
                     

                  
               

            

             

            
                  
                  Table 2

                  Herbal constituents of drug and their effect on Liver

               

               
                     
                        
                           	
                              
                           
                           S. No.

                           
                        
                        	
                              
                           
                           Plant Name

                           
                        
                        	
                              
                           
                           Activity on liver

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1.

                           
                        
                        	
                              
                           
                           
                              Phyllanthusamarus
                              
                           

                           
                        
                        	
                              
                           
                           liver damage in rat

                           
                        
                     

                     
                           	
                              
                           
                           2.

                           
                        
                        	
                              
                           
                           
                              Fumariavaillantii
                              
                           

                           
                        
                        	
                              
                           
                           liver injury in rats

                           
                        
                     

                     
                           	
                              
                           
                           3.

                           
                        
                        	
                              
                           
                           
                              Ionidiumsuffruticosum
                              
                           

                           
                        
                        	
                              
                           
                           High fat diet in rat 

                           
                        
                     

                     
                           	
                              
                           
                           4.

                           
                        
                        	
                              
                           
                           
                              Evolvulusalsinoides
                              
                           

                           
                        
                        	
                              
                           
                           liver damage in rat

                           
                        
                     

                     
                           	
                              
                           
                           5.

                           
                        
                        	
                              
                           
                           
                              Hibiscus rosasinensis
                              
                           

                           
                        
                        	
                              
                           
                           liver damage in rat

                           
                        
                     

                     
                           	
                              
                           
                           6.

                           
                        
                        	
                              
                           
                           
                              Wedeliacalendulacea
                              
                           

                           
                        
                        	
                              
                           
                           liver injury in rats

                           
                        
                     

                     
                           	
                              
                           
                           7.

                           
                        
                        	
                              
                           
                           
                              Murrayakoengi
                              
                           

                           
                        
                        	
                              
                           
                           antioxidant activity

                           
                        
                     

                     
                           	
                              
                           
                           8.

                           
                        
                        	
                              
                           
                           
                              Hydrocotyleasiatica
                              
                           

                           
                        
                        	
                              
                           
                           liver damage in rat 

                           
                        
                     

                     
                           	
                              
                           
                           9.

                           
                        
                        	
                              
                           
                           
                              Solanumnigrum
                              
                           

                           
                        
                        	
                              
                           
                           liver damage in rat 

                           
                        
                     

                     
                           	
                              
                           
                           10.

                           
                        
                        	
                              
                           
                           
                              Andrographispaniculata
                              
                           

                           
                        
                        	
                              
                           
                           Antihepatotoxicactivity 

                           
                        
                     

                     
                           	
                              
                           
                           11.

                           
                        
                        	
                              
                           
                           
                              Cuminumcyminum
                              
                           

                           
                        
                        	
                              
                           
                           Hepatoprotective activity 

                           
                        
                     

                     
                           	
                              
                           
                           12.

                           
                        
                        	
                              
                           
                           
                              Foeniculumvulgare
                              
                           

                           
                        
                        	
                              
                           
                           Hepatoprotective action 

                           
                        
                     

                     
                           	
                              
                           
                           13.

                           
                        
                        	
                              
                           
                           
                              Vitisvinifera
                              
                           

                           
                        
                        	
                              
                           
                           liver damage in rat 

                           
                        
                     

                     
                           	
                              
                           
                           14.

                           
                        
                        	
                              
                           
                           
                              Emblicaofficinalis
                              
                           

                           
                        
                        	
                              
                           
                           Inhibit the hepatotoxicity  

                           
                        
                     

                     
                           	
                              
                           
                           15.

                           
                        
                        	
                              
                           
                           
                              Cyperusrotundus
                              
                           

                           
                        
                        	
                              
                           
                           liver damage in rat 

                           
                        
                     

                  
               

            

             

            
                  
                  Table 3

                  Phytochemical Screening of drug (Methanol Extract)

               

               
                     
                        
                           	
                              
                           
                           S.No.

                           
                        
                        	
                              
                           
                           Reagent

                           
                        
                        	
                              
                           
                           Analysis

                           
                        
                        	
                              
                           
                           Color Appearance

                           
                        
                        	
                              
                           
                           Result

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           1% Alcl3 in ethanol
                           

                           
                        
                        	
                              
                           
                           Flavonoids

                           
                        
                        	
                              
                           
                           Yellow flouresense under the UV

                           
                        
                        	
                              
                           
                           -

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           Anisaldehyde H2S04

                           
                        
                        	
                              
                           
                           Phenols and Steroids

                           
                        
                        	
                              
                           
                           Violet / Red

                           
                        
                        	
                              
                           
                           ++

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           Ninhydrin

                           
                        
                        	
                              
                           
                           Amino acids

                           
                        
                        	
                              
                           
                           Red

                           
                        
                        	
                              
                           
                           -

                           
                        
                     

                     
                           	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           Dragon droff’s

                           
                        
                        	
                              
                           
                           Alkaloids

                           
                        
                        	
                              
                           
                           Orange

                           
                        
                        	
                              
                           
                           +

                           
                        
                     

                     
                           	
                              
                           
                           5

                           
                        
                        	
                              
                           
                           Pancal D

                           
                        
                        	
                              
                           
                           Tannins and Terpens

                           
                        
                        	
                              
                           
                           Blue /Green

                           
                        
                        	
                              
                           
                           ++

                           
                        
                     

                     
                           	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           Con. H2S04

                           
                        
                        	
                              
                           
                           Carbohydrates

                           
                        
                        	
                              
                           
                           Gray/Brown

                           
                        
                        	
                              
                           
                           +

                           
                        
                     

                  
               

               

            

            

            
                  
                  Table 4

                  Phytochemical Screening of Livoral (Petroleum Ether Extract)

               

               
                     
                        
                           	
                              
                           
                           S.No.

                           
                        
                        	
                              
                           
                           Reagent

                           
                        
                        	
                              
                           
                           Analysis

                           
                        
                        	
                              
                           
                           Color Appearance

                           
                        
                        	
                              
                           
                           Result

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           1% Alcl3 in ethanol
                           

                           
                        
                        	
                              
                           
                           Flavonoids

                           
                        
                        	
                              
                           
                           Yellow fluorescence under the UV

                           
                        
                        	
                              
                           
                           -

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           Anisaldehyde H2S04

                           
                        
                        	
                              
                           
                           Phenols and Steroids

                           
                        
                        	
                              
                           
                           Violet / Red

                           
                        
                        	
                              
                           
                           ++

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           Ninhydrin

                           
                        
                        	
                              
                           
                           Amino acids

                           
                        
                        	
                              
                           
                           Red

                           
                        
                        	
                              
                           
                           -

                           
                        
                     

                     
                           	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           Dragon droff’s

                           
                        
                        	
                              
                           
                           Alkaloids

                           
                        
                        	
                              
                           
                           Orange

                           
                        
                        	
                              
                           
                           +

                           
                        
                     

                     
                           	
                              
                           
                           5

                           
                        
                        	
                              
                           
                           Pancal D

                           
                        
                        	
                              
                           
                           Tannins and Terpenes

                           
                        
                        	
                              
                           
                           Blue /Green

                           
                        
                        	
                              
                           
                           ++

                           
                        
                     

                     
                           	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           Con. H2S04

                           
                        
                        	
                              
                           
                           Carbohydrates

                           
                        
                        	
                              
                           
                           Gray/Brown

                           
                        
                        	
                              
                           
                           +

                           
                        
                     

                  
               

               

            

            

            
                  
                  Table 5

                  Phytochemical Screening of drug (Acetone Extract)

               

               
                     
                        
                           	
                              
                           
                           S.No.

                           
                        
                        	
                              
                           
                           Reagent

                           
                        
                        	
                              
                           
                           Analysis

                           
                        
                        	
                              
                           
                           Color Appearance

                           
                        
                        	
                              
                           
                           Result

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           1% Alcl3 in ethanol
                           

                           
                        
                        	
                              
                           
                           Flavonoids

                           
                        
                        	
                              
                           
                           Yellow fluorescence under the UV

                           
                        
                        	
                              
                           
                           -

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           Anisaldehyde H2S04

                           
                        
                        	
                              
                           
                           Phenols and Steroids

                           
                        
                        	
                              
                           
                           Violet / Red

                           
                        
                        	
                              
                           
                           ++

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           Ninhydrin

                           
                        
                        	
                              
                           
                           Amino acids

                           
                        
                        	
                              
                           
                           Red

                           
                        
                        	
                              
                           
                           -

                           
                        
                     

                     
                           	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           Dragon droff’s

                           
                        
                        	
                              
                           
                           Alkaloids

                           
                        
                        	
                              
                           
                           Orange

                           
                        
                        	
                              
                           
                           +

                           
                        
                     

                     
                           	
                              
                           
                           5

                           
                        
                        	
                              
                           
                           Pancal D

                           
                        
                        	
                              
                           
                           Tannins and Terpenes

                           
                        
                        	
                              
                           
                           Blue /Green

                           
                        
                        	
                              
                           
                           ++

                           
                        
                     

                     
                           	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           Con. H2S04

                           
                        
                        	
                              
                           
                           Carbohydrates

                           
                        
                        	
                              
                           
                           Gray/Brown

                           
                        
                        	
                              
                           
                           +

                           
                        
                     

                  
               

               

            

            

            
                  
                  Table 6

                  Phytochemical Screening of Drug (Hexane Extract)

               

               
                     
                        
                           	
                              
                           
                           S.No.

                           
                        
                        	
                              
                           
                           Reagent

                           
                        
                        	
                              
                           
                           Analysis

                           
                        
                        	
                              
                           
                           Color Appearance

                           
                        
                        	
                              
                           
                           Result

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           1% Alcl3 in ethanol
                           

                           
                        
                        	
                              
                           
                           Flavonoids

                           
                        
                        	
                              
                           
                           Yellow fluorescence under the UV

                           
                        
                        	
                              
                           
                           -

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           Anisaldehyde H2S04

                           
                        
                        	
                              
                           
                           Phenols and Steroids

                           
                        
                        	
                              
                           
                           Violet / Red

                           
                        
                        	
                              
                           
                           ++

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           Ninhydrin

                           
                        
                        	
                              
                           
                           Amino acids

                           
                        
                        	
                              
                           
                           Red

                           
                        
                        	
                              
                           
                           -

                           
                        
                     

                     
                           	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           Dragon droff’s

                           
                        
                        	
                              
                           
                           Alkaloids

                           
                        
                        	
                              
                           
                           Orange

                           
                        
                        	
                              
                           
                           +

                           
                        
                     

                     
                           	
                              
                           
                           5

                           
                        
                        	
                              
                           
                           Pancal D

                           
                        
                        	
                              
                           
                           Tannins and Terpenes

                           
                        
                        	
                              
                           
                           Blue /Green

                           
                        
                        	
                              
                           
                           ++

                           
                        
                     

                     
                           	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           Con. H2S04

                           
                        
                        	
                              
                           
                           Carbohydrates

                           
                        
                        	
                              
                           
                           Grey/Brown

                           
                        
                        	
                              
                           
                           +

                           
                        
                     

                  
               

               

            

            

            
                  
                  Table 7

                  Cell Viability Percentage of Vero Cells incubated with drug

               

               
                     
                        
                           	
                              
                           
                           S. No.

                           
                        
                        	
                              
                           
                           Livoral concentration (μg/ml)

                           
                        
                        	
                              
                           
                           Cell viability (%)

                           
                           (in triplicates)

                           
                        
                        	
                              
                           
                           Mean Value (%) 

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1.

                           
                        
                        	
                              
                           
                           Control

                           
                        
                        	
                              
                           
                           100

                           
                        
                        	
                              
                           
                           100

                           
                        
                        	
                              
                           
                           100

                           
                        
                        	
                              
                           
                           100

                           
                        
                     

                     
                           	
                              
                           
                           2.

                           
                        
                        	
                              
                           
                           10 μg/ml

                           
                        
                        	
                              
                           
                           105.72

                           
                        
                        	
                              
                           
                           100.22

                           
                        
                        	
                              
                           
                           108.69

                           
                        
                        	
                              
                           
                           104.87

                           
                        
                     

                     
                           	
                              
                           
                           3.

                           
                        
                        	
                              
                           
                           20 μg/ml

                           
                        
                        	
                              
                           
                           103.89

                           
                        
                        	
                              
                           
                           102.97

                           
                        
                        	
                              
                           
                           101.37

                           
                        
                        	
                              
                           
                           102.74

                           
                        
                     

                     
                           	
                              
                           
                           4.

                           
                        
                        	
                              
                           
                           40 μg/ml

                           
                        
                        	
                              
                           
                           97.71

                           
                        
                        	
                              
                           
                           98.16

                           
                        
                        	
                              
                           
                           99.54

                           
                        
                        	
                              
                           
                           98.47

                           
                        
                     

                     
                           	
                              
                           
                           5.

                           
                        
                        	
                              
                           
                           60 μg/ml

                           
                        
                        	
                              
                           
                           91.76

                           
                        
                        	
                              
                           
                           94.50

                           
                        
                        	
                              
                           
                           97.48

                           
                        
                        	
                              
                           
                           94.58

                           
                        
                     

                     
                           	
                              
                           
                           6.

                           
                        
                        	
                              
                           
                           80 μg/ml

                           
                        
                        	
                              
                           
                           90.61

                           
                        
                        	
                              
                           
                           87.18

                           
                        
                        	
                              
                           
                           87.64

                           
                        
                        	
                              
                           
                           88.47

                           
                        
                     

                     
                           	
                              
                           
                           7.

                           
                        
                        	
                              
                           
                           100 μg/ml

                           
                        
                        	
                              
                           
                           79.63

                           
                        
                        	
                              
                           
                           81.69

                           
                        
                        	
                              
                           
                           77.57

                           
                        
                        	
                              
                           
                           79.63

                           
                        
                     

                     
                           	
                              
                           
                           8.

                           
                        
                        	
                              
                           
                           200 μg/ml

                           
                        
                        	
                              
                           
                           69.79

                           
                        
                        	
                              
                           
                           72.08

                           
                        
                        	
                              
                           
                           67.50

                           
                        
                        	
                              
                           
                           69.79

                           
                        
                     

                     
                           	
                              
                           
                           9.

                           
                        
                        	
                              
                           
                           300 μg/ml

                           
                        
                        	
                              
                           
                           62.01

                           
                        
                        	
                              
                           
                           58.58

                           
                        
                        	
                              
                           
                           64.30

                           
                        
                        	
                              
                           
                           61.63

                           
                        
                     

                     
                           	
                              
                           
                           10.

                           
                        
                        	
                              
                           
                           400 μg/ml

                           
                        
                        	
                              
                           
                           45.08

                           
                        
                        	
                              
                           
                           52.40

                           
                        
                        	
                              
                           
                           48.97

                           
                        
                        	
                              
                           
                           48.81

                           
                        
                     

                     
                           	
                              
                           
                           11.

                           
                        
                        	
                              
                           
                           500 μg/ml

                           
                        
                        	
                              
                           
                           21.51

                           
                        
                        	
                              
                           
                           21.96

                           
                        
                        	
                              
                           
                           16.93

                           
                        
                        	
                              
                           
                           20.13

                           
                        
                     

                  
               

            

             

            
                  
                  Figure 1

                  Phytochemical screening of drug in various extracts (Methanol, Petroleum Ether, Acetone, Hexane)
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                  Figure 2

                  Cytoxicity effect of livoral by MTT assay on Vero cells
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                  Figure 3

                  Control and livoral treated cells
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               Test for terpenes
               
            

            The sample was spotted on the TLC plate, and Pancal D reagent was sprayed. The appearance of grey, green colour indicates
               the presence of terpenes. 
            

            
               Carbohydrates
               
            

            The sample was spotted on the TLC plate, and concH2SO4  reagent was sprayed. Its appear of grey/ brownish colour indicates the presence of carbohydrates.
            

            
               Cytotoxicity analysis of livoral by MTT assay
               
            

            In vitro cytotoxicity experiments were performed by (MTT) assay, livoral syrup was tested by using Vero cells soaked on 3-(4,5-dimethylthiazol-2-yl
               )-2,5-diphenyltetrazolium bromide. Initially, trypsinisation was carried for collection of the cultured Vero cells then pooled
               the cells in a 15 ml tube with a cape. Then, collected cells (1×105 cells/ml) cells were plated at a density of (200 µL/well) into 96-well microtiter tissue culture plate with a supplement
               in liquid medium (DMEM) containing Fetal Bovine serum (10%), Penicillin (100 ug/ml) and Streptomycin (100 µg/ml) and incubated
               24-48h at 370C. After incubation 96 well plate was washed with sterile 1X Phosphate buffer solution and treated with different concentrations
               of the livoral syrup with serum-free liquid DMEM medium. 
            

            All the samples were replicated three times, and the cells were incubated in 5% CO2 incubator at 37°C for 24 h. After the CO2  incubation period add the of 20 µL of MTT(5 mg/ml) into the wells and the cells were incubated 2-4 h again until it showed
               purple colour precipitates were observed under visible in the plate under an inverted microscope. Later, the medium added
               with 220 µL MTT, were aspirated off the entire wells and all the sample well rewashed with 1X PBS solution (200 µl). Similarly,
               to dissolve formazan crystals and add 100 µL DMSO, then the plate was shaken for 5 min in an orbital shaker. After shaking
               all sample were measured the absorbance at 570 nm and read out using a microplate reader.  

            
               Statistical analysis
               
            

            Cell viability percentage of and values of IC50 were calculated using GraphPad Prism 6.0 software with triplicates.

         

         
               Results and Discussion

            As on date therapeutic treatment drugs like herbal-based has been popularised for the treatment of liver disorders by markets
               leading pharmaceutical industries worldwide, The results were directly compared with the previously reported findings on hepatoprotective
               agents  (Agarwal & SK, 2001).  Livoral, an Ayurvedic polyherbal formulation is one such hepatoprotective agent which is widely prescribed for liver disorders
               in India. The herbal constituents of livoral and their proven effect on the liver were listed in Table  2. From the table, it is evident that the livoral is a herbal formulation made up of 15 herbs which were known to have a protective
               effect on the liver  (Kamboj, 2000).
            

            The phytochemical studies revealed the presence of steroids, phenols, alkaloids, tannins, terpenes and carbohydrates in the
               methanol, petroleum ether, acetone and hexane  extracts of livoral syrup as shown in Table  3, Table  4, Table  5, and Table  6 (Figure  1 ). The past decade has seen an increase in the use of herbal-based drugs was a rich source of active phytocompounds and have
               been extensively used for treatment reaction. Thus, phytochemical technique analyses play a significant role in search and
               to find novel drug molecules  (Bhavana, Rajani, Babu, & Bonthagarala, 2017). Recently, investigators have reported that alkaloids, polyphenols, glycosides, carotenoids, coumarins and flavonoids have
               hepatoprotective activity  (Bahadir et al., 2011). This evidence shows that many phyto compounds and drugs have more activity to sense, induce microsomal enzymes activity
               either by mobilising the hepatotoxin excretion or lipid peroxidation inhibition. Triterpenes and alkaloids have been well-resulted
               act as hepatoprotective agents. Polyphenols are reported to have an anti-oxidant property  (Handa & Sharma, 1990). Anti-oxidants molecules are synthetic or natural origin and have good ability to stabilise or deactivate scavenging free
               radicals. In this study, highly reactive free radicals are major causative agents for various cellular injuries, including liver damage. Anti-oxidant therapy is a
               promising strategy to improve liver injury. Thus, it is evident from the photochemical analysis that livoral has a hepatoprotective
               and anti-oxidant property and can be used for the treatment of liver disorders  (Mehta, Shankar, Geetham, & Saliyu, 1999; Mushtaq et al., 2014).
            

            Cytotoxic activity of livoral was tested against Vero cell line at different concentrations to determine the IC50 value (50% growth inhibition) by MTT assay. Results of different levels of livoral, including 10 μg/ml to 500 μg/ml were
               shown in Table  7  (Figure  2). In Vero cells incubated with livoral sample at 10μg/ml, the amount of formazan was similar to control cells, the quantity
               of formazan produced varied between different concentrations of livoral treated cells (Figure  3). The formation of formazan crystals decreases when the concentration of livoral increases in Vero cells. The IC50 value
               of livoral on Vero cell line was 217.2 μg /ml. Together, these results showed that the livoral possess no toxic effect on
               Vero cells. The livoral was found to have a nontoxic effect on Vero cells up to 300 μg/ml concentration. This might be due
               to the presence of phytochemicals such as phenols, steroids, alkaloids, tannins, terpenes and carbohydrates, which are already
               proven to have a hepatoprotective and anti-oxidant property which are essential for cell survival. Thus livoral syrup is shown
               to have no cytotoxic effect making it a nontoxic drug of choice for the treatment of liver disorders  (Rajkumar et al., 2010; Sharma, Suman, & Vasudeva, 2012). Taken together, and the current study suggests that livoral is a hepatoprotective and nontoxic drug for the treatment of
               liver disorders.  (Liu, Lu, & Peng, 2011; Subash et al., 2011)
            

         

         
               Conclusion

            It can be concluded four extracts like methanol, hexane, acetone, petroleum ether of that Livoral, and its secondary metabolites
               were found viz flavonoids, steroids, hydroquinone derivatives, phenols, alkaloids also proved to have highest Cytotoxic activity
               of livoral was tested against Vero cell line. Therefore, This formulation can be used as a potential source of the natural
               drug.
            

         

      

      
         
               Acknowledgement

            Authors are indebted to the management of Holy Cross College who have supported profoundly in performing this work. Authors
               are also grateful to Trichy Research Institute of Biotechnology for their research help and the software analysis.
            

            
               Conflicts of Interest
               
            

            Author's declare no conflicts of Interest

            
               Funding Support
               
            

            None

         

         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Ekor, Martins,   (2014). The growing use of herbal medicines: issues relating to adverse reactions and challenges in monitoring safety. Frontiers in Pharmacology, 4, 177. 10.3389/fphar.2013.00177

                  

                  
                     
                        2 
                              

                     

                     Rajkumar, T & Sinha, B N,   (2010). Chromatographic finger print analysis of budmunchiamines in Albizia amara by HPTLC technique. Int J Res Pharm Sci, 1(3), 313–316.
                     

                  

                  
                     
                        3 
                              

                     

                     Kamboj, V P,   (2000). Herbal medicine. Current Science, 78(1), 35–39.
                     

                  

                  
                     
                        4 
                              

                     

                     Özbek, H., Uğraş, S., Dülger, H., Bayram, İ., Tuncer, İ., Öztürk, G. & Öztürk, A.,   (2003). Hepatoprotective effect of Foeniculum vulgare essential oil. Fitoterapia, 74(3), 317–319. 10.1016/s0367-326x(03)00028-5

                  

                  
                     
                        5 
                              

                     

                     Agarwal, S S & Gupta SK,   (2001). Development of hepatoprotective formulations from plant sources. 1st edition. In: Pharmacology and therapeutics
                        in the new millennium (1st ed.).  New Delhi: Narosa Publishing House. (pp. 357–358) 
                     

                  

                  
                     
                        6 
                              

                     

                     Bhavana, G., Rajani, R., Babu, J. M. & Bonthagarala, B.,   (2017). Hepatoprotective activity of aqueous extract of Hibiscus sabdariffa on alcohol induced hepatotoxity in rats. World Journal of Pharmacy and Pharmaceutical Sciences, 6(7), 767–778.
                     

                  

                  
                     
                        7 
                              

                     

                     Bahadir, O, Citoglu, G S, Ozbek, H, Acqua, Dall, Hosekj, S & Smejkal, K,   (2011). Hepatoprotective and TNF-α inhibitory activity of Zosima absinthifolia extracts and coumarins. Fitoterapia, 82(3), 454–459.
                     

                  

                  
                     
                        8 
                              

                     

                     Handa, S S & Sharma, A,   (1990). Hepatoprotective activity of andrographolide from Andrographispaniculata against carbontetrachloride. Indian J Med Res, 92, 276–283.
                     

                  

                  
                     
                        9 
                              

                     

                     Mehta, R S, Shankar, M B, Geetham,  & Saliyu, A K,   (1999). Hepatoprotective activity of Trianthema portulacastrum. Indian Drugs, 36(4), 241–244.
                     

                  

                  
                     
                        10 
                              

                     

                     Mushtaq, A, Ahmad, M, Jabeen, Q, Saqib, A, Wajid, M & Akram, M A,   (2014). Hepatoprotective investigations of Cuminumcyminum dried seeds in nimesulide intoxicated albino rats by phytochemical
                        and biochemical methods. Int J Pharm PharmSci, 6(4), 506–510.
                     

                  

                  
                     
                        11 
                              

                     

                     Sharma, S K, Suman,  & Vasudeva, N,   (2012). Hepatoprotective activity of Vitisvinifera root extract against carbon tetrachloride-induced liver damage in rats.
                        Acta Pol PharmDrug Res, 69(5), 933–937.
                     

                  

                  
                     
                        12 
                              

                     

                     Subash, K.R., Ramesh, K.S., Vargheese, Binoy, Britto, Francis, Rao, N. Jagan & Vijaykumar, S.,   (2011). Study of Hepatoprotective Activity of Solanum nigrum and Cichorium intybus. International Journal of Pharmacology, 7(4), 504–509. 10.3923/ijp.2011.504.509

                  

                  
                     
                        13 
                              

                     

                     Liu, Yue-Tao, Lu, Bi-Nan & Peng, Jin-Yong,   (2011). Hepatoprotective activity of the total flavonoids from Rosa laevigata Michx fruit in mice treated by paracetamol.
                        Food Chemistry, 125(2), 719–725. 10.1016/j.foodchem.2010.09.080

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      


      
        		
          Content
        


      


    
  

