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ABSTRACT: 

 Gorojanam is the drug extracted from the ox bile. It is formed from cholelithiasis in the gall bladder and ducts 

of cow and bull. The shape and size of these concretions are variable. They are yellow when fresh, becoming brown and 

dark on exposure. It is laxative, antispasmodic, cholagogue and cooling. Used in cholera, convulsions and hysteria in 

small doses.   Biles are the important chemicals that control the cholesterol metabolism. They also play an important 

role in lipid metabolism and act as versatile signaling molecules. In the present study on attempt is made to evaluate the 

anti oxidant property of Gorojanam by in vitro methods.  Free radical scavenging activity of Gorojanam was evaluated 

by the DPPH reduction assay. Hydrogen peroxide, superoxide, nitric oxide radical scavenging assays are also carried 

out. The results shows that the aqueous solution of Gorojanam has potent antioxidant activity as evidenced by IC50 

values obtained in DPPH, Hydrogen peroxide, Super oxide, and nitric oxide scavenging assays. The importance of 

Gorojanam in treatment of various vascular disorders in Ayurveda were discussed. 
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Introduction: 

 Traditional Chinese medicine (TCM) uses different animal Biles for the treatment of liver, biliary, 

skin (including burns), gynecological and heart diseases, as well as diseases of the eyes, ears, nose, mouth and 

throat(David and Carey 2014). Gorojanam is the drug extracted from the ox bile (Nadakarni 1994). We 

present an informed opinion of the clinical efficacy of the medicinal uses of the different animal biles based 

on their Chemical activity. Biles are the important chemicals that control the cholesterol metabolism. They 

also play an important role in lipid metabolism and act as versatile signaling molecules. Recent studies 

revealed that bile acid mediated EPEXA, α- signaling pathways is known to regulate the enterohepatic 

recycling of bile acids and accumulation of liver Gallbladder is known to control have immunomodulator 

function and homeostasis.  

  In Ayurveda Gorojanam is indicated for various elements since immemorial period. It is a laxative, 

anti spasmodic, cholagogue, cooling and aromatic. It is specially indicates in measles, small pox, whooping 

cough watery stools. It is given for infants for stopping green stools it is used for convolution, hysteria, 

spasmodic disease, melancholia and intestinal disorders (Nadakarni 1994). 

However the exact mechanism of functioning of Gorojanam is not understood very clearly. As it is having 

immunomodulatory property its role in free radical scavenging is expected. There are no studies on the 

relative oxygen property of Gorojanam or on any other animal Biles. Hence an attempt is made in this to study 

the free radical scavenging behavior of Gorojanam. 

 

MATERIAL 

Gorojanam is prepared by evaporating ox gall to one- third and adding alcohol filtering distilling off and 

evaporating until it acquires a suitable consistence many pills (Nadkarni1994). 
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Methods 

In-vitro free radical scavenging assays 

DPPH radical scavenging assay 

The antioxidant activity of aqueous solution of Gorojanam was evaluated by DPPH scavenging assay. 

Antioxidants react with DPPH, a stable free radical that was reduced to DPPH: H form. The degree of 

discoloration indicates the scavenging potential by donating hydrogen ion of the antioxidant compound 

present in the plant. Briefly 100 µl of various concentrations of Gorojanam was added to a 100 µl of 200 mM 

ethanol solution of DPPH. After 30 minutes incubation at room temperature, the absorbance was read at 517 

nm. Ascorbic acid was taken as standard reference. The percentage scavenging activity of Gorojanam on 

DPPH free radical was calculated by 

DPPH Scavenging Activity (%) = A Control - A Test / A Control × 100 

A Test is the absorbance of test solution (Gorojanam). A Control is absorbance of control. 

Reducing power assay 

The reducing power of aqueous solution of Gorojanam was determined using the method described (Brand-

Williams 1995. A serial dilution of the Gorojanam was taken (100, 200, 300, 400 and 500 µg/mL) add 1 ml of 

1% ferrocyanate in 0.2 M phosphate buffer pH, 6.6. The mixture was incubated at 50 ºC for 20 minutes. Then 

10% trichloroacetic acid (TCA, 2.5 mL) was added to a portion of this mixture (5 mL) and centrifuged at 

3,000 g for 10 minutes. The supernatant was separated and mixed with distilled water (2.5 mL) containing 1% 

ferric chloride (0.5 mL). The absorbance of this mixture was measured at 700 nm. The intensity in absorbance 

could be the measurement of antioxidant activity of the Gorojanam. 

Hydrogen peroxide scavenging capacity 

The ability of the aqueous solution of Gorojanam to scavenge hydrogen peroxide was determined according to 

the method of Ruch et al. 1994. A solution of hydrogen peroxide (40 mM) was prepared in phosphate buffer 

(pH 7.4). Extracts of different concentration (200 μg/mL to 1000 μg/mL) in distilled water were added to the 

hydrogen peroxide solution (0.6 mL) and incubated for 10 minutes. Absorbance of hydrogen peroxide at 230 

nm was determined against a blank solution containing the phosphate buffer without hydrogen peroxide. The 

percentage of hydrogen peroxide scavenging capacity was calculated 

Nitric oxide radical scavenging assay 

The nitric oxide scavenging activity was determined using Griss reagent (Sreejayan (1996). Various 

concentrations (200 μg/mL to 1000 μg/mL) of aqueous extract Gorojanam was taken in different test-tubes. 

0.5 ml of sodium nitroprusside (5 mM) in phosphate buffer was added to each test tube to make volume up to 

3 ml with phosphate buffer. Solutions were incubated at 25ºC for 3hr. Thereafter, 0.5 ml of Griess reagent 

(1% sulphanilamide, 0.1% naphthyl-ethylenediamine dichloride and 3% phosphoric acid) was added to each 

test tube. The absorbance was measured immediately at 546 nm and percentage of scavenging activity was 

measured with reference to ascorbic acid as standard. 

Superoxide radical scavenging assay 

The scavenging capacity for superoxide radical was assessed using Alkaline DMSO as a super oxide 

generating system. To the different concentrations of the Gorojanam, 1 ml of alkaline DMSO and 0.2 ml of 

NBT 20 mM in phosphate buffer pH 7.4 was added. The reaction mixture was illuminated for 30 mins and 

absorbance was measured at 560 nm. (Govindarajan, 2003) 

 

RESULTS: 

The effect of Gorojanam on the DPPH radical scavenging activity is presented in Table. 1.   The data revels 

that DPPH radical scavenging activity was gradually at different concentrations. The data regarding the 

Superoxide activity, Hydrogen Peroxide, and Nitric Oxide radicals is presented in Table 2. All this shows free 

radical scavenging activity of Gorojanam.  
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TABLE  1 : Effect of Gorojanam on the DPPH radical scavenging activity 

(The values are mean of 10 observations) ± indicate standard deviation 

S. No Concentration 

(µg/ml) 

DPPH  

Scavenging activity  

(%) 

1 50 20±1.2 

2 100 38±0.9 

3 150 50±1.1 

4 200 69±2.4 

5 250 75±3.2 

6 Ascorbic acid (30 µg/ml) 75±2.8 

 

TABLE 2: Effect of Gorojanam on Superoxide activity, Hydrogen Peroxide, and Nitric Oxide the values are 

mean o10 observations.± indicate standard deviation. 

 

Discussion 

In Ayurveda medicine Gorojanam is used to treat various health afflictions. In certain areas Gorojanam is used 

as the first pill in post partum management of women in Ayurveda. It is also used for prevention of diseases in 

children. The exact mechanism is not understood except the bile chemistry and lipid metabolism. In the bile 

principal chemical components are mostly steroidal detergent-like molecules and the membrane lipids such as 

unesterified cholesterol and mixed phosphatidylcholines and sometimes sphingomyelin,  lipopigments derived 

from heme principally bilirubin glucuronides. Recently the signaling mechanism of Gorojanam is also studied. 

So in this experiment an attempt is made to study the free radicals scavenging ability of Gorojanam. Sulfur 

oxide dismutase (SOD)  is an anti oxidant enzyme which catalyze the dismutation of the toxic super oxide (02) 

radical into either molecular oxygen or hydrogen peroxide. Organism’s life depends upon Oxygen as the final 

acceptor of Electrons in Mitochondrial Electron Transport, but the process also generates toxic metabolites, 

Reactive Oxygen Species (ROS), leaked from Mitochondria into the Cytoplasm where they cause Cellular 

damage by oxidizing a variety of biologically important molecules, including DNA, Proteins, Lipids and 

Carbohydrates.  

Aerobic organisms possess a baseline status of antioxidant system, involved in a variety of detoxification 

reactions, to assure the maintenance of a balance between production and removal of reactive oxygen species 

(ROS) and other Pro-oxidants.  These ROS include superoxide anion radical (O2) hydrogen peroxide (H2O2) 

and the highly reactive hydroxyl radical (OH). As a consequence of the reactivity of ROS and their potential 

to damage cells and tissues, marine and other organisms balance the production of these radical with a wide 

variety of cellular antioxidant defenses.  Prominent among these antioxidants are the enzymes super oxide 

dismutase (SOD, EC.1.15.1.1), Catalase (CAT; EC.1.11.1.6), Glutathione peroxides (GPX; EC.1.11.1.9) and 

Glutathione reeducates (GSSGR).  

A. Superoxide dismutase (SOD) Catalyses the conversion of Superoxide anion radical to H2O2. 

B. Catalase (CAT) reduces H2O2 to Water 

2H2O2  →   2H2O + O2 

C. Glutathione Peroxidase (GSH-Px) acts on conjuction with other enzymes to H2O2 and to terminate 

lipid peroxidation. 
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Despite the relative scarcity information the relationship between age and oxidative stress in organisms, the 

general definition of ageing as “The progressive accumulation of changes that are responsible for decreased 

ability of organisms to maintain Physiological homeostasis, which may eventually lead to functional 

impairment and even death. 

Although a definite role of the ROS and antioxidants is established in various cellular processes such as 

development, differentiation, regeneration and regression (Allen, 1991).  A number of studies have 

demonstrated potential for ROS generation, antioxidant enzyme and free radical scavenges responses and 

oxidative damage 

  This suggest that  SOD enzyme plays an important role in decreasing the reactive oxygen species 

(ROS) due to the presence of Gorojanam Enzyme catalase converts the hydrogen peroxide into water and 

molecular oxygen . Here decreased hydrogen peroxide is observed due to Gorojanam treatment.  Catalase is 

known to be inhibited by the accumulation of superoxide anion during destruction process. Increased 

production of free radicals may lead to inactivation of catalase. Here in this experiment decreased H2O2 levels 

were observed indicating the excess catalase activity.   

 

Conclusion: 

 The results in the present study demonstrated the antioxidant property of Gorojanam in vitro studies. 

Beneficial roles of biliary lipids in general and whole bile in particular, include inhibition of bacterial and 

microbial growth and by exhibiting anti-inflammatory [Herold et al 1999], antipyretic, sedative, hypnotic, 

anticonvulsant, antispasmodic, analgesic, inotropic and antiallergic effects [Nakagami et al 1990.    Li et al 

1995, Wang and Li  1995, Paumgartner and Beuers 2002, Shang and  Li 1990). 
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