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Abstract 
In present research randomized open experimental study design was used, the study was conducted over the duration of 3years using 

120 Rabbits. The animals were divided in 12 groups of 10 animals each. Oxidative stress was induced with Paracetamol. The sample 

size was calculated by using formula. All the drugs were administered orally as the schedule from immediately after Paracetamol 

administration, for 7 days continued. The blood sample were withdrawn from the marginal ear vein at 0,2,15,30,45,60iand 90 days. The 

single dose of all antioxidant under study including Liv-52 administered immediately after Paracetamol administration was found to be 

less effective as compared to once daily administration for seven days. Oni comparisons of the efficacy of antioxidants used in this 

study apparently Tinospora cordifolia was found to be most effective with respect to extent in decreasing MDA, ALT, AST levels and 

increasing SOD levels. Tinospora cordifolia also brought MDA, SOD, ALT and AST levels to the control values on 45 days. Liv-52 

produced more or less same results. Eclipta alba, Vitamin C reached the control values on 60 days. 
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INTRODUCTION 
The use of plants as medications date back to the Renaissance and the accumulated traditional knowledge gained over the 

years has led to the creation of several innovative pharmaceuticals derived from plant-based biologically active 

components. Even today, the great majority of people in the globe still rely on native medicinal plants and products 

produced from plants for their daily health and care requirements [1-3]. A significant portion of the population in 

developing countries uses traditional medicines, as Cunningham (1988) correctly noted. This may be due to the high cost 

of western pharmaceuticals and health care, as well as the fact that traditional medicines are more acceptable from a 

cultural and spiritual stand point [4]. According to data from the WHO, traditional medicine is the primary source of 

treatment for 70% to 95% of individuals in the majority of under developed nations (Robinson and Zhang, i2011). Herbal 

medications are becoming a significant part of not just conventional medical and health care systems, but also the 

nutraceuticals and cosmetics industries. One-fourth of all medical prescriptions are based on formulations using chemicals 

that are derived from plants or their synthetic counter parts. Above all, it is thought that medications made from medicinal 

plants have the extra benefit of being straight forward, efficient, and providing a wide range of activities with a focus on 

the preventative action [5-8]. There are more than 120 different chemical compounds originating from plants that are used 

as major medications in one or more nations throughout the world right now.i 

 

Many of the medications were either replicas of naturally occurring compounds, processed plant components, or produced 

through straight forward synthetic changes. Natural medications are gaining popularity in the current global environment 

because they are affordable, accessible, and largely free from side effects. Traditional medical practices are seen as an 

intrinsic component of the culture in the majority of developing nations [9-13]. Three-fourths of the world's population, 

who are unable to buy contemporary synthetic treatments, is forced to rely on the usage of traditional medicines, which 

are mostly produced from plants [14-16]. 

 

MATERIAL AND METHOD 
Animals 
Wistar rats of either sex male or female weighing 200-220gm was used. The animals had access to food and water add 

libitum. The animals were housed in clean standard polypropylenei cages in the laboratory animal room and maintained 

under standard conditions ofi temperature and humidityiwith an alternating 12-hour light and dark cycle. Othericonditions 

iof maintenance were kept in agreement with the guidelines set by B.R NAHATA COLLEGE OF PHARMACY 

NEEMUCH ROAD, MANDSAUR M.P, PHARMACY COUNCIL OF INDIA. 

 

 

https://vikaspedia.in/agriculture/crop-production/package-of-practices/medicinal-and-aromatic-plants/eclipta-alba-1
https://vikaspedia.in/agriculture/crop-production/package-of-practices/medicinal-and-aromatic-plants/eclipta-alba-1
mailto:manvendrapatel21@gmail.com
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Collection of plant material 
The whole plant of Tinospora cordifolia and Eclipta alba was collected from Apharwat (Gulmarg), M.P State, in the 

month of September.iAll theisamples wereiacknowledged and validated by the Centre of Plant Taxonomy, Department 

ofiBotany, SAIFIA SCIENCE COLLEGE BHOPAL M.P .iA reference specimen has been preserved in theiherbarium of 

the Department of Botany, SAIFIA SCIENCE COLLEGE BHOPAL M.P  under the voucher specimen number 2211-

KASH. 

 

Extract preparation 
The collected plant material was cleaned and separated in toiroot, stem and leaf. Allithe parts were then shade dried at 

room temperature.The completely driedi material was ground in powder using a grinder. The ipowder was extracted withi 

different solvents using soxhlet extractor, filtered and concentrated with rotaryievaporator. The temperature of soxhlet 

was set according to the boiling temperatureiof respective solvents. The solvent free extracts of root, stem and leaf were 

thenistored at 4ºC till further use. 

 

Qualitative phytochemical screening 
Qualitative analysis of plant extracts was carried out using standard procedures to identify the major phytochemical 

constituents [17, 18]. These methods are as follows: 

 

Test for alkaloids 
A weighted amount of 0.5g of each of the plant extract was diluted to 10ml with acidialcohol. The mixture was then boiled 

and filtered. To filtrate was added 2ml of dilute ammonia. It was followed by addition of equal volume of chloroform to 

extract the alkaloidal base. Then chloroform layer was extracted using 10ml of acetic acid. This was divided into two 

portions.iThe upper layer was removed and to remaining partiDraggendorff’s reagent was added. The formation of 

reddish-brown precipitate with indicates the presence of alkaloids. 

 

Test for terpenoids (Salkowski Test) 
An amount equal to 0.5g of each extract was mixed in 2 ml of chloroform, and concentrated H2SO4 (2ml) was added 

cautiously to form a layer. Appearance of reddish brown colour at interface indicated the presence of terpenoids. 

 

Test for saponins 
The test extracts were vigorously shaken with distilled water and then allowed toistand for 5 minutes. Presence of stable 

froth more than 2 cm indicated the presence ofi saponins. 

 

Test for flavonoids 
Dilute ammonia solution (5ml) was added to a 2ml of the aqueous filtrate of plant extract to be tested. This was followed 

by addition of concentrated H2SO4. Appearance of yellow colour in the solution was regarded as presence of flavonoids 

 

Test for steroids 
An amount equal to 0.6g of plant extract was taken and 2ml of acetic acid was added to it After that 2ml H2SO4 was 

added to the solution The appearance of blueior green indicates theipresence of steroids. 

 

Test for tannins 
Abouti0.6g ofieachiofitheiplantiextractiwasiboilediini6mliofiwater. Theisolutioniwasfilterediandi1-2dropsiofiferric 

chloride (0.1) wereiaddeditoiit. Appearanceiof brownish -greenicolourationiindicatesitheipresenceiofitannins. 

 

Test for anthraquinones  
Half a gram of plant extract was boiled with 5ml chloroform and then filtered. To the filtrate was added an equal volume 

of 10% ammonia solution. The mixture was then gently shaken. Appearance of pink colour on upper aqueous layer 

indicates the presence of anthraquinones. 

 

Test for cardiac glycosides (Keller-Killiani Test) 
An amount equal to 0.5g of plant extract was taken and 4ml of distilled water was added to it. Then to this mixture, 2ml 

glacial acetic acid and a drop of 2.0% FeCl3 mixture was added. A brown ring if formed between the layers indicates the 

presence of cardiac glycosides. 

 

Test for phenols (Ferric chloride test) 
A small quantity of plant extract was dissolved in 2ml of distilled water, and a 1-2 drops of ferric chloride solution (10%) 

were added to it. Appearance of blue-green colour produced indicates the presence of phenols. 

 

RESULTS AND DISCUSSION 
In T. cordifolia, carbohydrates were found only in the ethyl acetate extract of the seed while coumarins and tannins showed 

positive only in the methanol extract. Among ethanol, methanol, chloroform and ethyl acetate extracts; saponins and 

quinones were present only in ethanol extract of E. alba whereas phenols and tannins were not expressed in all four solvent 



Journal of Pharmaceutical Negative Results ¦ Volume 13 ¦ Special Issue 5 ¦ 2022 2122  

extracts. Alkaloids, carbohydrates, with saponins occurred only in the methanol extract. Carbohydrates, saponins, 

flavonoids, phenols, tannins, amino acids, proteins while ethanol alone tested positive for oxalates. Amino acids and 

proteins were absent in all the seed extracts [19-21].  

 

Table 1: Preliminary phytochemical evaluation of Tinospora cordifolia seed extracts.  
S. NO. Phytochemical iTests Ethanol extract Methanoliextract Ethyl acetate  

extract 

Chloroformiextract 

1) iTests ifor iAlkaloids 

a) Mayer’sitest + + - - 

b) Wagner’sitest + + - - 

c) Dragendroff’s itest + + - - 

2) iTests ifor iCarbohydrates 

a) Molisch'sitest - - + - 

b) Fehling’sitest: - - + - 

3) iTests ifor iSaponins 

a) Frothingitest + + - - 

4) iTests ifor iFlavanoids 

a) Shinoda’siTest - + - - 

b) Sodiumihydroxideitest - + - - 

5) iTests ifor iPhenols/ iTanins 

a) Ferric ichloride itest + + - - 

b) Iodine itest - + - - 

6) iTests ifor iCardiac iglycosides 

a) Keller ikelliani itest + + + + 

7) iTests ifor iAminoiacids i& iProteins 

a) NinhydriniTest - - - - 

8) iTests ifor iSteroids/Terpenoids 

a) LibermanniBurchard’sitest + + + + 

b) Salkowski’s iTest + + + + 

9) iTests ifor iQuinones + + - - 

10) iTests ifor iOxalates + - - - 

11) iTests ifor iCoumarins - + - - 

*Note: (+) Positive test, (-) Negative test 

 

Table 2: Preliminary phytochemical evaluation of Eclipta alba seed extracts 
S. NO. Phytochemical tests Ethanol        

extract 

Methanol       

extract 

Ethyl acetate        

extract 

Chloroform             

extract 

1) iTests ifor iAlkaloids 

a) Mayer’s test + + - - 

b) Wagner’sitest + + - - 

c) Dragendroff’s test + + - - 

2) iTests ifor iCarbohydrates 

a) Molisch's test - + + + 

b) Fehling’sitest: - + + + 

3) Tests for Saponins 

a) Frothingitest + - - - 

4) Tests for Flavanoids 

a) Shinoda’siTest + + - - 

b) Sodium hydroxide test + + - - 

5) iTests ifor iPhenols/ iTanins 

a) Ferric chloride test - - - - 

b) Iodine itest - - - - 

6) Tests for Cardiac glycosides 

a) Keller ikelliani itest + + + + 

7) Tests for Amino acids & Proteins 

a) NinhydriniTest - - - - 

8) Tests for Steroids/Terpenoids 

a) LibermanniBurchard’sitest + + + + 

b) Salkowski’s Test + + + + 

9) iTests ifor iQuinones + - - - 

10) Tests for Oxalates - - - - 

11) iTests ifor iCoumarins + + - - 

*Note: (+) Positive test, (-) Negative test 
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Table 3: Tinospora cordifolia on MDA 
Grou 

ps 

↓ 

Time interval→ 

day 0 Day 2 Day 15 Day 30 day 45 day 60 day 75 day 90 

A 2.27±0.62 2.51±0.90 2.28±0.73 2.49±0.87 2.38±0.56 2.62±0.89 2.36±0.57 2.58±0.76 

B 2.17± 0.40 10.69±0.43 10.73±0.77 10.19±0.67 10.34±0.79 10.25±0.14 10.87±0.67 8.28±0.11 

C1 2.70±0.57** 6.03±0.58** 4.47±0.71** 3.19±0.60** 2.46±0.63** 2.54±0.69** 2.36±0.76** 2.17±0.69** 

D1 2.48±0.56* 6.23±0.23* 6.35±0.38* 5.89±0.91* 4.38±0.86* 3.82±0.08* 2.76±0.8* 2.34±0.09* 

 

A= Control no drug. B= Paracetamol alone. C1 = Paracetamol+ Tinospora cordifolia immediate and daily for 7 days. D1= 

Paracetamol Tinospora cordifolia single dose immediately after Paracetamol administration. **P<0.001 in comparison 

with Paracetamol control. *P<0.05 in comparison with immediately. 

 

Table 4: Tinospora cordifolia on SOD 
Grou ps 

↓ 

Time interval 

→ 

day 0 Day 2 Day 15 Day 30 day 45 day 60 day 75 day 90 

A 0.116±0.018 0.116±0.017 0.115±0.013 0.115±0.019 0.116±0.017 0.116±0.012 0.115±0.016 0.116±0.013 

B 0.116±0.017 0.063±0.007 0.064±0.008 0.064±0.009 0.063±0.010 0.064±0.011 0.077±0.012 0.085±0.013 

C1 0.116±0.017** 0.076±0.010** 0.097±0.011** 0.109±0.012** 0.116±0.013** 0.116±0.014** 0.116±0.015** 0.116±0.016** 

D1 0.115±0.018* 0.078±0.010* 0.088±0.010* 0.097±0.010* 0.102±0.012* 0.107±0.012* 0.116±0.017* 0.116±0.014* 

 

A= Control no drug. B= Paracetamol alone. 

C1 = Paracetamol+ Tinospora cordifolia immediate and daily for 7 days. 

D1= Paracetamol+Tinospora cordifolia single dose immediately after Paracetamol administration. 

**P<0.001 in comparison with Paracetamol control. 

*P<0.05 in comparison with immediately. 

 

Table 5: Tinospora cordifolia on Protective Index 
Grou ps 

↓ 
Time interval → 

Day 0 Day 2 Day 15 Day 30 Day 45 Day 60 Day 75 Day 90 

A 0.054±0.010 0.055±0.010 0.056±0.011 0.054±0.011 0.054±0.010 0.054±0.010 0.055±0.011 0.054±0.011 

B 0.053±0.012 0.006±0.002 0.006±0.001 0.007±0.001 0.007±0.001 0.009±0.002 0.016±0.002 0.021±0.005 

C1 0.053±0.009** 0.024±0.009** 0.036±0.012** 0.041±0.008** 0.054±0.013** 0.055±0.001** 0.054±0.007** 0.055±0.008** 

D1 0.055±0.011* 0.026±0.003* 0.031±0.004* 0.035±0.003* 0.037±0.005* 0.042±0.007* 0.054.009* 0.054±0.008* 

 

A= Control no drug. B= Paracetamol alone. C1 = Paracetamol+ Tinospora cordifolia immediate and daily for 7 days. D1= 

Paracetamol+ Tinospora cordifolia single dose immediately after Paracetamol administration. **P<0.001 in comparison 

with Paracetamol control. *P<0.05 in comparison with immediately. 

 

Table 6: Tinospora cordifolia on Stress Index 
Grou ps 

↓ 
Time interval→ 

day0 Day2 Day15 Day30 day45 day60 day75 day90 

A 22.06±1.23 22.45±1.28 20.34±1.74 22.25±1.09 21.2±1.45 22.27±1.70 21.03±1.60 22.58±1.99 

B 22.76±1.08 91.1±8.33 119.72±17.34 122.31±7.26 125.21±4.13 129.81±13.49 118.83±10.39 109.16±11.23 

C1 22.47±2.27 54.18±6.14 42.88±5.05 34.08±3.41 24.10±2.11 24.43±3.81 24.38±2.95 24.13±2.11 

D1 22.83±2.15 56.83±7.25 52.39±7.97 46.48±5.53 37.86±5.01 29.50±8.34 24.42±1.66 23.17±2.47 

 

A= Control no drug. B= Paracetamol alone. C1 = Paracetamol+ Tinospora cordifolia immediate and daily for 7 days. D1= 

Paracetamol+ Tinospora cordifolia single dose immediately after Paracetamol administration. **P<0.001 in comparison 

with Paracetamol control. *P<0.05 in comparison with immediately. 

 

Table 7: Tinospora cordifolia on ALT 
Grou ps 

↓ 
Time interval→ 

day0 Day2 Day 15 Day30 day 45 day60 day75 day90 

A 51.8±4.56 52.4±5.19 51.8±5.37 50.9±4.32 51.7±4.47 52.7±5.79 52.5±4.87 52.8±5.65 

B 51.7±5.43 98.5±7.23 112.7±9.32 118.4±10.59 127.2±12.56 136.4±20.73 23.8±17.12 113.7±11.35 

C1 51.6±5.83** 82.5±9.57** 1.6±8.79** 3.2±7.13** 52.4±6.14** 51.3±6.99** 53.1±7.19** 52.9±6.45** 

D1 52.8±5.25 86.2±7.43 92.6±7.47 86.5±6.99 70.3±6.98 61.4±5.90 51.7±5.66 51.1±5.88 

 

A= Control no drug. B= Paracetamol alone. C1 = Paracetamol+ Tinospora cordifolia immediate and daily for 7 days. D1= 

Paracetamol+ Tinospora cordifolia single dose immediately after Paracetamol administration. **P<0.001 in comparison 

with Paracetamol control. 
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Table 8: Tinospora cordifolia on AST 
Grou ps 

↓ 

Time interval→ 

day 0 Day 2 Day 15 Day 30 day 45 day 60 day 75 day 90 

A 22.5±1.23 21.3±1.98 22.8±1.43 20.8±1.37 21.7±1.34 20.9±1.69 21.1±1.45 22.7±1.56 

B 20.7±1.43 51.5±5.23 66.7±7.32 77.4±8.59 87.2±8.56 99.4±9.73 87.8±8.99 85.4±7.39 

C1 20.4±1.56** 39.5±5.00** 34.7±4.36** 29.4±2.67** 22.9±2.19** 21.7±2.44** 20.3±2.16** 22.3±2.19** 

D1 21.7±1.20 42.3±4.88 39.5±4.33 35.9±6.12 30.5±4.02 26.9±3.99 22.5±3.16 22.1±1.49 

 

A= Control no drug. B= Paracetamol alone. C1 = Paracetamol+ Tinospora cordifolia immediate and daily for 7 days. D1= 

Paracetamol+Tinospora cordifolia single dose immediately after Paracetamoli administration. **P<0.001 in comparison 

with Paracetamol control. 

 

Table 9: Eclipta alba on MDA 
Grou ps 

↓ 
Time interval→ 

day 0 Day 2 Day 15 Day 30 day 45 day 60 day 75 day 90 

A 2.27±0.62 2.51±0.90 2.28±0.73 2.49±0.87 2.38±0.56 2.62±0.89 2.36±0.57 2.58±0.76 

B 2.17±0.40 10.69±0.43 10.73±0.77 10.19±0.67 10.34±0.79 10.25±0.14 10.87±0.67 8.28±0.11 

C3 2.57±0.78** 6.19±0.71** 5.12±0.64** 4.17±0.92** 3.24±0.69** 2.56±0.75** 2.35±0.88** 2.19±0.85** 

D3 2.03±0.80* 6.48±0.37* 5.98±0.38* 4.91±0.27* 4.11±0.13* 3.84±0.12* 3.13±0.56* 2.49 ± 0.56* 

 

A= Control no drug. B= Paracetamol alone. C3= Paracetamol+ Eclipta alba immediate and daily for 7 days. D3= 

Paracetamol+ Eclipta alba single dose immediately after Paracetamol administration. **P<0.001 in comparison with 

Paracetamol control. *P<0.05 in comparison with immediately. 

 

Table 10: Eclipta alba on SOD 
Grou ps 

↓ 

Time interval → 

day 0 Day 2 Day 15 Day 30 day 45 day 60 day 75 day 90 

A 0.116±0.018 0.116±0.017 0.115±0.013 0.115±0.019 0.116±0.017 0.116±0.012 0.115±0.016 0.116±0.013 

B 0.116±0.017 0.063±0.007 0.064±0.008 0.064±0.009 0.063±0.010 0.064±0.011 0.077±0.012 0.085±0.013 

C3 0.115±0.019** 0.082±0.013** 0.096±0.016** 0.103±0.017** 0.108±0.018** 0.116±0.015** 0.116±0.013** 0.116±0.011** 

D3 0.114±0.017* 0.080±0.022* 0.079±0.023* 0.086±0.024* 0.090±0.023* 0.098±0.016* 0.103±0.023* 0.116±0.018* 

 

A= Control no drug. B= Paracetamol alone. C3= Paracetamol+Eclipta alba immediate and daily for 7 days. D3=   

Paracetamol+Eclipta alba single dose immediately after Paracetamol administration. **P<0.001 in comparison with 

Paracetamol control. *P<0.05 in comparison with immediately. 

 

Table 11: Eclipta alba on Protective Index 
Grou ps 

↓ 

Time interval→ 

day 0 Day 2 Day 15 Day 30 day 45 day 60 day 75 day 90 

A 0.054±0.010 0.055±0.010 0.056±0.011 0.054±0.011 0.054±0.010 0.054±0.010 0.055±0.011 0.054±0.011 

B 0.053±0.012 0.006±0.002 0.006±0.001 0.007±0.001 0.007±0.001 0.009±0.002 0.016±0.002 0.021±0.005 

C3 0.055±0.019** 0.028±0.010** 0.036±0.003** 0.040±0.005** 0.047±0.005** 0.054±0.003** 0.054±0.005** 0.054±0.012** 

D3 0.055±0.006* 0.027±0.010* 0.029±0.003* 0.031±0.003* 0.035±0.004* 0.043±0.006* 0.048±0.007* 0.054±0.006* 

 

A= Control no drug. B= Paracetamol alone. C3= Paracetamol+ Eclipta alba immediate and daily for 7 days. D3=   

Paracetamol+ Eclipta alba single dose immediately after Paracetamol administration. **P<0.001 in comparison with 

Paracetamol control. *P<0.05 in comparison with immediately. 

 

Table 12: Eclipta alba on Stress Index 
Grou ps 

↓ 

Time interval→ 

day0 Day2 Day 15 Day30 day 45 day60 day75 day90 

A 22.06±1.23 22.45±1.28 20.34±1.74 22.25±1.09 21.2±1.45 22.27±1.70 21.03±1.60 22.58±1.99 

B 2.76±1.08 91.1±8.33 119.72±17.34 122.31±7.26 125.21±4.13 129.81±13.49 118.83±10.39 109.16±11.23 

C3 21.19±1.87** 73.75±9.94** 61.06±8.82** 51.06±7.30** 34.69±3.54** 22.55±3.26** 22.15±2.81** 22.33±1.78** 

D3 21.31±1.93* 75.57±10.03* 71.37±8.21* 62.45±5.63* 52.13±5.79* 43.33±3.99* 34.50±3.667* 22.38±2.23* 

 

A= Control no drug. B= Paracetamol alone. C3=Paracetamol+Eclipta alba immediate and daily for 7 days. D3= 

Paracetamol+Eclipta alba single dose immediately after Paracetamol administration. **P<0.001 in comparison with 

Paracetamol control. *P<0.05 in comparison with immediately. 

 

Table 13: Eclipta alba on ALT 
Grou ps 

↓ 

Time interval→ 

day 0 day 2 day 15 day 30 day 45 day 60 day 75 day 90 

A 51.8±4.56 52.4±5.19 51.8±5.37 50.9±4.32 51.7±4.47 52.7±5.79 52.5±4.87 51.8±5.65 

B 51.7±5.43 98.5±7.23 112.7±9.32 118.4±10.59 127.2±12.56 136.4±20.73 123.8±17.12 113.7±11.35 

C3 51.4±5.83** 88.7±8.52** 74.6±7.75** 67.9±6.47** 61.5±6.54** 52.5±6.88** 52.4±7.12** 51.1±5.96** 

D3 52.8±5.25 89.3±9.23 86.4±9.45 79.8±8.55 70.4±7.38 64.2±6.94 52.9±6.35 51.1±6.45 

 

A= Control no drug. B= Paracetamol alone. C3 =Paracetamol+Eclipta alba immediate and daily for 7 days. D3= 
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Paracetamol+Eclipta alba single dose immediately after Paracetamol administration. **P<0.001 in comparison with 

Paracetamol control. 

 

Table 14: Eclipta alba on AST 
Grou ps 

↓ 

Time interval→ 

day 0 day 2 day 15 day 30 day 45 day 60 day 75 day 90 

A 22.5±1.23 21.3±1.98 22.8±1.43 20.8±1.37 21.7±1.34 20.9±1.69 21.1±1.45 22.7±1.56 

B 20.7±1.43 51.5±5.23 66.7±7.32 77.4±8.59 87.2±8.56 99.4±9.73 87.8±8.99 85.4±7.39 

C3 20.1±1.23** 48.6±3.29** 40.2±3.77** 34.9±2.35** 28.5±1.22** 22.7±1.28** 22.8±1.23** 22.5±1.73** 

D3 20.1±1.44 50.4±4.16 47.8±6.47 43.7±6.78 37.5±4.64 33.9±2.11 28.4±1.35 22.3±1.93 

 

A= Control no drug. B= Paracetamol alone. C3 = Paracetamol + Eclipta alba immediate and daily for 7 days. D3= 

Paracetamol + Eclipta alba single dose immediately after Paracetamol administration. **P<0.001 in comparison with 

Paracetamol control. 

 

Table 15: Vitamin C on MDA 
Groups 

↓ 

Time interval→ 

day 0 day 2 day 15 day 30 day 45 day 60 day 75 day 90 

A 2.27±0.62 2.51±0.90 2.28±0.73 2.49±0.87 2.38±0.56 2.62±0.89 2.36±0.57 2.58±0.76 

B 2.17±0.40 10.69±0.43 10.73±0.77 10.19±0.67 10.34±0.79 10.25±0.14 10.87±0.67 8.28±0.11 

C4 2.93±0.77** 6.04±0.87** 5.20±0.72** 4.57±0.69** 3.46±0.80** 2.61±0.70** 2.48±0.75** 2.25±0.69** 

D4 2.42±0.64* 6.09±0.72* 6.18±0.92* 5.34±0.83* 4.58±0.80* 3.79±0.94* 2.73±0.04* 2.45±0.64* 

 

A= Control no drug. B= Paracetamol alone. C4 = Paracetamol+ Vitamin C immediate and daily for 7 days. D4= 

Paracetamol+ Vitamin C single dose immediately after Paracetamol administration. 

**P<0.001 in comparison with Paracetamol control. *P<0.05 in comparison with immediately. 

 

Table 16: Vitamin C on SOD 

 
 

A= Control no drug. B= Paracetamol alone. C4 = Paracetamol+ Vitamin C immediate and daily for 7 days. D4= 

Paracetamol+ Vitamin C single dose immediately after Paracetamol administration. 

**P<0.001 in comparison with Paracetamol control. *P<0.05 in comparison with immediately. 

 

Table 17: Vitamin C on Protective Index 
Grou ps 

↓ 

Time interval→ 

day0 day 2 day15 day30 day45 day60 day75 day90 

A 0.054±0.010 0.055±0.010 0.056±0.011 0.054±0.011 0.054±0.010 0.054±0.010 0.055±0.011 0.054±0.011 

B 0.053±0.012 0.006±0.002 0.006±0.001 0.007±0.001 0.007±0.001 0.009±0.002 0.016±0.002 0.021±0.005 

C4 0.055±0.011** 0.031±0.0012** 0.039±0.011** 0.044±0.012** 0.047±0.011** 0.054±0.014** 0.054±0.016** 0.054±0.015** 

D4 0.056±0.0013* 0.032±0.008* 0.035±0.009* 0.038±0.0013* 0.042±0.009* 0.047±0.012* 0.054±0.012* 0.054±0.011* 

 

A= Control no drug. B= Paracetamol alone. C4 = Paracetamol+ Vitamin C immediate and daily for 7 days. D4=Paracetamol 

+Vitamin C single dose immediately after Paracetamol administration. **P<0.001 in comparison with Paracetamol 

control. *P<0.05 in comparison with immediately. 

 

Table 18: Vitamin C on stress index 
Grou ps 

↓ 
Time interval→ 

dayi0 day2 day15 day30 day45 day60 day75 day90 

A 22.06±1.23 22.45±1.28 20.34±1.74 22.25±1.09 21.2±1.45 22.27±1.70 21.03±1.60 22.58±1.99 

B 22.76±1.08 91.1±8.33 119.72±17.34 122.31±7.26 125.21±4.13 129.81±13.49 118.83±10.39 109.16±11.23 

C4 22.47±1.89** 47.25±3.55** 35.52±3.45** 32.87±2.53** 29.29±2.43** 22.73±2.18** 22.59±1.32** 22.26±1.11** 

D4 20.77±1.14* 48.11±6.05* 44.96±5.52* 39.76±4.45* 34.58±3.75* 30.23±2.87* 22.47±2.73* 22.28±2.23* 

 

A= Control no drug. B= Paracetamol alone. C4 = Paracetamol+ Vitamin C immediate and daily for 7 days. D4=Paracetamol 

+Vitamin C single dose immediately after Paracetamol administration. **P<0.001 in comparison with Paracetamol 

control. *P<0.05 in comparison with immediately. 

 

Table 19: Vitamin C on ALT 
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Grou ps 

↓ 
Time interval→ 

day 0 day 2 day 15 day 30 day 45 day 60 day 75 day 90 

A 51.8±4.56 52.4±5.19 51.8±5.37 50.9±4.32 51.7±4.47 52.7±5.79 52.5±4.87 52.8±5.65 

B 51.7±5.43 98.5±7.23 112.7±9.32 118.4±10.59 127.2±12.56 136.4±20.73 123.8±17.12 113.7±11.35 

         

C4 51.9±5.83** 76.7±9.38** 71.5±8.49** 66.1±7.16** 62.6±6.55** 51.7±6.21** 51.9±6.39** 52.4±5.99** 

D4 52.8±5.25 80.3±8.65 80.2±9.12 75.7±9.19 70.4±7.01 64.1±7.76 51.7±6.17 51.4±6.73 

 

A= Control no drug. B= Paracetamol alone. C4 = Paracetamol+ Vitamin C immediate and daily for 7 days. D4= 

Paracetamol+ Vitamin C single dose immediately after Paracetamol administration. **P<0.001 in comparison with 

Paracetamol control. 

 

Table 20: Vitamin C on AST 
Grou ps 

↓ 
Time interval→ 

day0 day2 day15 day30 day45 day60 day75 day90 

A 22.5±1.23 21.3±1.98 22.8±1.43 20.8±1.37 21.7±1.34 20.9±1.69 21.1±1.45 22.7±1.56 

B 0.7±1.43 51.5±5.23 66.7±7.32 77.4±8.59 87.2±8.56 99.4±9.73 87.8±8.99 85.4±7.39 

C4 20.5±1.24** 46.3±5.37** 41.5±3.66** 37.8±2.05** 30.5±2.29** 22.7±1.33** 22.4±1.17** 22.3±1.84** 

D4 23.4±1.97 47.5±5.24 42.1±6.16 38.7±6.11 33.1±5.09 26.9±2.59 22.5±1.66 22.4±1.38 

A= Control no drug. B= Paracetamol alone. C4 = Paracetamol+ Vitamin C immediate and daily for 7 days. D4= 

Paracetamol+ Vitamin C single dose immediately after Paracetamol administration. **P<0.001 in comparison with 

Paracetamol control. 

 

DISCUSSION 
The present study was undertaken toicompare antioxidant andihepatoprotective activity of the plants Tinospora cordifolia, 

Eclipta alba comparing with Vitamin C and Liv-52. The indicators used to evaluate antioxidant activity are MDA, SOD, 

Protective index and Stress index. Hepatoprotective activity was quantified using ALT and AST as liver functionitest 

parameter. These treatmentsiwere ialso compared with respect to the on cost comparison of various drugs under present 

study. Further, Stressiindex, Protective index and corresponding ALT and AST values were examined for co-relation by 

using the method of correlation coefficient. In present research randomized open experimental study design was used. 

The study was conducted over the duration of 3 years using 120 Rabbits. The animals were divided in 12 groups of 10 

animals each. Oxidative Stress was induced with Paracetamol. The sample size was calculated by using formula. All the 

drugs were administered orally as the following schedule from immediately after Paracetamol administration, 

immediately after Paracetamol dosing and administered each day for 7 days continued. The blood sample were withdrawn 

from the marginal ear vein at day 0, day 2, day15, day 30, day 45, day 60, days75 and day 90. The single dose of all 

antioxidant under study including Liv-52 administered immediately after Paracetamol administration was found to be less 

effective as compared to once daily administration for seven days. On comparisons of the efficacy of antioxidants used 

in this study apparently Tinospora cordifolia was found to be most effective with respect to extent in decreasing MDA, 

ALT, AST levels and increasing SOD levels. Tinospora cordifolia also brought MDA, SOD, ALT, and AST levels to the 

controlivalues on 45 days. Liv-52 produced more or less same results. Eclipta alba, Vitamin C reached the control values 

on 60 days. However on application of the tests of significant to the differences of efficacy of antioxidant under study the 

level of significance could not be demonstrated. This could be either due to a comparatively smaller size or nature of the 

animal species used for theseienzymatic studies. Further studies are needed for demonstration of statistically significant 

rank order of efficacies of these antioxidants. 

 

CO-RELATION COEFFICIENT BETWEEN STRESS INDEX, PROTECTIVE INDEX AND ALT, AST 
a) Correlation between Stress index and ALT 
On comparison of values of Stress index and corresponding ALT values foricalculation of correlation coefficient it was 

observed to be 0.9007 which lies close to 1. This suggests that there is a strong correlation betweenivalues of Stress index 

and ALT hence the values of Stress index can beipredictedifrom theiknownivalues ofiALT andivice versa after plotting 

the standard curve. 

 

b) Correlation between stress index and AST 
On comparison of the values of Stress index and corresponding values of AST for calculation of correlation coefficient 

the correlation coefficient was observed to the to be 0.8340 which lies close to 1. This suggests that there is strong 

correlation between values of Stress index and AST hence the values of Stress index can be predicted from the known 

values of AST and vice versa after plotting the standard curve. 

 

c) Correlation between protective index and ALT 
When all the values of Protective index and corresponding values of ALT were plotted foricalculation of correlation 

coefficient the correlation icoefficient was observed to the to be 0.9193 which lies close to 1. This suggests that there is 

strong correlation between values of Protective index andiALT. Hence the values of Protective index can be predicted 

from theiknown values of ALT and vice versa after plotting the standards curve. 

 

d) Correlation between protective index and AST: 
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When all the values of Protective index and corresponding values of AST for correlation coefficient were compared the 

correlation coefficient was observed to bei0.924 which lies close to1. This suggestsithatithereiis a strong correlation 

betweenivalues of Protective index and AST. Hence the values of Protective index can be predicted from the known values 

of AST and vice versa after plotting the standards curve. 

 

On cost comparison of various drug under present study Tinospora cordifolia which is as effective asLiv-52 pulp was 

found to be the cheapestidrug having both antioxidant and hepatoprotective activity followed by Eclipta alba pulp, Vitamin 

c tab, Liv-52 syrup. 

 

CONCLUSION 
Hepatoprotective activity of Tinospora cordifolia, Eclipta alba, Vitamin C and Liv52 is maximum when each drug is 

given immediately after producing hepatotoxicity and continue for seven days after producing hepatotoxicity. There iis 

no significant difference between their activities but. In Tinospora cordifolia treated group quick results. There is no 

significant difference between these activities but the quick actioniwasishowniby Tinospora cordifolia. In our study we 

found that Tinospora cordifolia which is as effective as Liv-52, was found to beithe mosticostieffective treatment for 

Paracetamoliinduced hepatotoxicity followedibyi Tinospora cordifolia, Eclipta alba, Vitamin C and Liv-52. A strong Co-

correlation exists between values of ALT, AST and Protective index, Stress index and values of MDA SOD with the 

correlation coefficients 0.9007, 0.8340, 0.9193, i0.9241 respectively. This strong correlation indicates thatiirrespective of 

the causativeiagent ofihepatocellular damage final stepiis through excessive generation of reactive oxygen species (ROS). 

In the view of the aboveiit is prudentito prescribeiappropriateiantioxidant in appropriate dosesiasiaimatter of routine 

whenever hepatotoxic or potentially hepatotoxic drugs are prescribediandialsoiasiaipreventive measure everyone should 

take dietirich in antioxidants. 
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