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Abstract - Free radicals are unstable, highly reactive molecules, 

creates oxidative stress in our body by attacking healthy cells 

and tissue biomolecules. They are usually neutralized by the 

antioxidant mechanisms in our system. When the antioxidant 

mechanism fails to stabilize the radicals, we need external 

antioxidants to protect our cells from oxidative damage. The 

objective of present study is to evaluate the antioxidant and 

anti-inflammatory properties of stem and root extracts of the 

plant Cissus quadrangularis. Stem and root powders of CQ was 

extracted with different solvent and they were tested against 

the synthetic free radical DPPH, ABTS, NO, H2O2 and FRAP 

with the reference standard BHT. The in vitro anti-

inflammatory activity assay was also performed for all the 

extracts along with the reference standard naproxen. The 50 

percentage of inhibitory concentration (IC50-µg/ml of extract) 

values of ethanol fraction from both stem and root extract was 

found to be in DPPH- (IC50: 32±0.07 & 28±0.02), ABTS- (IC50: 

115±0.22 & 120±0.06), NO- (IC50: 13±0.05 & 47±0.13), H2O2- 

(IC50: 21±0.08 & 28±0.09), TAA- (PI: 73±0.16 & 66±0.22) and 

the protein denaturation assay showed the ethanol fraction has 

protective activity levels of 220±0.03 & 277±0.22 in stem and 

root extracts respectively. Results obtained from this study 

suggested that both stem and root extracts of CQ possesses 

potential antioxidant and anti-inflammatory properties. 

Keywords: Cissus quadrangularis, Free Radicals, Antioxidants, 

Inflammation 

I. INTRODUCTION

Free radicals are unstable molecules and they are highly 

reactive to other stable molecules due to the unpaired 

electrons on their valence shell. Reactive Oxygen and 

Nitrogen species are most prevalent radicals generated in 

our system [1]. Oxidative stress is interconnected with most 

of the life-threatening diseases [2]. It occurs due to various 

internal and external physiological processes. Normally our 

system has defense antioxidant mechanism against radicals. 

But, during the overproduction of radicals or mal function 

of the antioxidant system, they fail to scavenge all the 

radicals and make the cells vulnerable to damage [3]. Based 

on the type of molecules, they occur in different forms like 

hydroxide, superoxide or hydrogen peroxide radicals. The 

principles of progression of diseases like cancer, 

atherosclerosis, diabetes, Alzheimer, arthritis etc., due to 

free radicals is revealed by researchers. Indeed, almost all 

medicinal plants are having effective radical scavengers in 

it, since it can possibly stabilize these diseases by 

neutralizing the free radical generation.  

The ROS accompany various diseases by causing local 

inflammations and progress the diseases to even worse. 

Inflammation is a natural innate immune mechanism 

response against infection or damage. The inflammation 

alert immune cells to accumulate in the affected site to 

defend antigen and treat the damage. It causes pain, 

swelling and redness at the site may leads functionality loss 

for some period [4]. It can be managed by cold/ heat therapy 

and anti-inflammatory medications. NSAIDs are most 

commonly used medications for patients with inflammation. 

NSAIDs, such as ibuprofen, naproxen, diclofenac, celecoxib 

and etoricoxib are COX-2 inhibitors, which reduces 

inflammation by blocking the production of prostaglandin 

(PGE2). But NSAIDs are may not be suitable for treating 

inflammation in asthma patients and patients with peptic 

ulcer, heart attack or stroke. In addition, this medication 

may also cause serious stomach problems, such as internal 

bleeding in some patients. Some studies suggested that the 

prolonged consumption of NSAID can break down the 

protection barriers in stomach, which protects against acids. 

Recently there has been an increasing interest in natural 

therapeutics because of their wide acceptance and 

reliability. More than 80% of people in developing countries 

prefers natural medicine for their primary health. The use of 

many herbs for treatment of various ailments has been 

documented in Ayurveda, a medical system practiced in 

India.  

The most eminent anti-inflammatory drugs in Ayurveda 

which also has been scientifically proved Zinziber 

officinalis [5], Curcuma longa [6], Ajuga bracteosa [7], 

Boswellia serrata, Withania somnifera
 
[8], Vitex negundo

[9], Tripterygium wilfordii
 
[10], Semecarpus anacardium, 

Aesculus hippocastanum, Bacopa monnieri
 

[11], 

Cardiospermum halicacabum
 

[12], Tinospora cordifolia

[13], Justicia gendarussa
 

[14], Glycyrrhiza glabra
 

[15], 

Emblica officinalis, Harpagophytum procumbens
 

[16]. 

Ananus comosus
 
[17], Calopltyllum inophyllum

 
[18], Carum 

copticum
 
[19], Commiphora wighitii

 
[20], Mangifera indica 

[21], Pergularia daemia
 
[22], Piper longum

 
[23], Plumbago 

Zeylanica
 
[24], Ricinus communis

 
[25], Rubia cordifolia are 

some notable conventional therapeutic plants evidently 

proved for their antioxidant, anti-inflammatory and 

antiarthritic properties.  
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Fig. 1 Cissus quadrangularis Stem and Root 

 

For this study we have chosen the plant Cissus 

quadrangularis (Fig. 1) which is commonly known as Veldt 

grape and conventionally used to treat bone related 

complications, obesity and gastrointestinal disorders. 

Though, there has been some preliminary reports about the 

medicinal properties of the CQ stem, the properties of the 

root are not yet discussed. Since we have planned to analyze 

the free radical scavenging and anti-inflammatory properties 

of both stem and root extracts of CQ through in vitro assays. 

 

II. MATERIALS AND METHOD 

 

A. Sample Preparation 

 

The whole plant CQ was collected from Pudukkottai 

District, Tamil Nadu and authenticated (SJCBOT2565) at 

St. Joseph‟s College, Tiruchirappalli. The young and fresh 

stem and root were separated and washed with distilled 

water. Then the plant parts were finely sliced and dried in 

lyophilizer for 24 hours at -50 
0
C with the vacuum pressure 

of 0.1mbar. Further, the dried sample was powdered and 

different polar/ less polar components from the plant were 

extracted using soxhlet and agitated extraction. For this 

study, hexane, ethanol, methanol, and water were used to 

perform extraction. The percentage of yield was calculated 

for all the extracts (Table I) 

 
TABLE I PERCENTAGE OF YIELD OBTAINED FROM DIFFERENT  

SOLVENT EXTRACTS OF CQ 
 

S. No. Solvent 
Yield Percentage (%) 

CQ-Stem CQ-Root 

1 Hexane 3 4.4 

2 Ethanol 17.6 11.7 

3 Methanol 18.4 12.2 

4 Aqueous 12.6 9.3 

 

B. Antioxidant Assays 

 

The extracts were dissolved to their respective solvents to 

get 1mg /ml concentration. In vitro free radical scavenging 

activity assays were performed for all the samples along 

with the standard BHT.  

C. DPPH Radical Scavenging Assay 

 

2,2-diphenyl-1-picrylhydrazyl (DPPH) is a synthetic free 

radical widely used to study test samples having radical 

scavenging ability through donating hydrogen. Volumes of 

20, 40, 60, 80 and 100 µl standard BHT (Sigma Aldrich) 

and CQ test samples were added to 1ml of 0.135mM DPPH 

(Sigma Aldrich) in methanol and the total volume was made 

up to 2ml using methanol. The samples are mixed and kept 

at dark for 30 minutes. Then the absorbance of the samples 

of each concentration was measured at 517nm using 

Systronics 2202 double beam spectrophotometer [26]. The 

percentage of inhibition was calculated using the equation, 

Percentage of Inhibition = (Abs. of Control) - (Abs. of 

Sample)/ (Abs. of Control) x100 

 

D. ABTS Radical Scavenging Assay 

 

2,2'-azino-bis (3-ethylbenzothiazoline-6-sulphonic acid) 

(ABTS-Sigma Aldrich) get oxidized with potassium per 

sulfate (Hi-media) and produces free radical cation ABTS
*+

. 

ABTS
*+ 

stock was prepared by adding 7mM ABTS to the 

2.4 mM potassium persulfate. The solution was kept in dark 

for 12 hours for radical generation. Working solution of 

ABTS was prepared by diluting 1ml of stock with methanol 

until obtain the absorbance of 0.706±0.001 at 734nm. Five 

different volumes ranging 50 to 250 µl of sample along with 

standard were added to the 1ml of ABTS
*+

 and the total 

volume of the solution was made up to 2ml with methanol 

[27]. The absorbance was read at 734nm. The percentage of 

inhibition was calculated by following the equation, 

Percentage of Inhibition = (Abs. of Control) - (Abs. of 

Sample)/ (Abs. of Control) x100 

 

E. Nitric Oxide Radical Scavenging Assay 

 

Nitric Oxide (NO) is a reactive nitrogen species formed by 

reacting with molecular oxygen. Incubating sodium 

nitroprusside (Sigma Aldrich) in phosphate buffer saline 

yields NO radical. Under aerobic condition NO radical 

reacts with oxygen and produces nitrate/ nitrite. This can be 

analyzed by Marcocci, 1994 [28] method. Briefly, different 

volume of samples (20, 40, 60, 80, 100 µl) was added to the 

2ml 10mM sodium nitroprusside with 0.5ml PBS (pH 7.4). 

Tubes were incubated at 25 
0
C for 150 minutes. 0.5 ml of 

incubated solution was taken and 0.5 ml of griess reagent 

(Sigma Aldrich) was added and the mixture was incubated 

for 30 minutes at room temperature and the absorbance was 

measured at 546 nm. Percentage of inhibition was 

calculated as by following formula, 

Percentage of Inhibition = (Abs. of Control) - (Abs. of 

Sample)/ (Abs. of Control) x100 

 

F. H2o2 Scavenging Assay 

 

Hydrogen peroxide (H2O2) radical scavenging assay was 

performed by adopting the protocol of Ruch, 1989 [29] with 

some modifications. Briefly, 0.6ml of 4mM H2O2 (Sigma 

Aldrich) prepared in 50mM phosphate buffer was added 
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with different concentrations (10, 20, 30, 40 & 50µl) of CQ 

extracts. The final volume was made to 1ml by adding 

50mM phosphate buffer (pH 7.4) to all tubes. The 

absorbance was red after 10 minutes at 230nm and radical 

scavenging activity was calculated by following equation. 

Percentage of Inhibition = (1) - (Abs. of Sample)/ (Abs. of 

Control) x100 

 

G. Total Antioxidant Activity 

 

The total antioxidant activity of the plant extracts was 

analyzed by following the method of Prieto, 1999 [30]. 0.1 

ml of each extracts and standard ascorbic acid were added 

to the 1 ml mixture of 0.6M sulfuric acid (Sigma Aldrich-

Emplura), 28mM sodium phosphate (Sigma Aldrich) and 

4mM ammonium molybdate (Sigma Aldrich). The tubes 

were incubated at 95 
0
C for 90 minutes. Thereupon, the 

tubes were cooled to room temperature and absorbance was 

measured at 765nm. The percentage of inhibition was 

calculated by the following equation. 

Percentage of Inhibition = (Abs. of Control) - (Abs. of 

Sample)/ (Abs. of Control) x100 

 

H. Ferric Reducing Power Assay 

 

Ferric Reducing Power Assay was performed by following 

the protocol proposed by Oyaizu, 1986. 20 to 100 µl of the 

samples and standard BHT were mixed with 2.5ml of 0.2M 

phosphate buffer (pH 6.6). Then 2.5 ml of 1% Potassium 

ferricyanide (Sigma Aldrich) was added and the mixture 

was incubated at 50 
0
C for 20 minutes. After incubation 2.5 

ml of trichloroacetic acid was added to the tubes and 

centrifuged at 3000 rpm for 10 mins. 2.5 ml of distilled 

water and 0.5 ml of 0.1% ferric chloride was subsequently 

added to the supernatant and the absorbance was measured 

at 700nm. 

 

I. Anti-Inflammatory Assay 

 

The in vitro anti-inflammatory/ Phospomolybdenum assay 

(PMA) was performed by adopting the protocol of 

Padmanabhan, 2012 [31]. Five different volumes of CQ 

extracts ranging 100-500 µl was added to 3ml phosphate 

buffer saline. 2ml of egg albumin was added, blended and 

incubated at 25 
0
C for 15 minutes. The tubes were 

transferred to 65 
0
C in water bath for 12 minutes. Samples 

were then cooled, and absorbance was measured at 660nm. 

The percentage inhibition of protein denaturation was 

analyzed by the following formula. 

Percentage of Inhibition = (Abs. of Control) - (Abs. of 

Sample)/ (Abs. of Control) x100 

 

J. Statistical Analysis 

 

The triplicate result data of each extracts were analyzed 

using SPSS software package (IBM SPSS, New York). The 

one-way analysis of variance (ANOVA) with Duncan‟s post 

hoc test was performed to analyze the differences between 

mean and the level of significance was set to p<0.05. 

III. RESULTS AND DISCUSSION 

 

The ethanol and methanol of both stem and root extract 

yielded high levels of dry fractions. The percentage of yield 

was calculated and presented in the table 1. Further, the in 

vitro antioxidant activity assays were also showed ethanol 

fractions of stem and root extract possesses higher free 

radical scavenging ability than other extracts. The fifty 

percent inhibition of different free radicals by ethanol 

fraction was found to be DPPH- (IC50: 32±0.07 & 28±0.02) 

and ABTS- (IC50: 115±0.22 & 120±0.06). Both DPPH and 

ABTS radical cation are popular synthetic radicals used to 

test the efficacy of neutralizing effect of the drug by means 

of donating hydrogen to the radical. Since from the results 

the ethanolic fractions of both CQ stem and root showed 

higher level of neutralizing effect against those radicals. NO 

is a reactive nitrogen species, which produces more 

vulnerable apoptotic substance peroxynitrate while reacting 

with superoxide. The levels of NO radical inhibition were 

found to be (IC50: 13±0.05 & 47±0.13) in stem and root 

ethanolic fractions. Likewise, the activities against H2O2 

and TAA was found to be (H2O2-IC50: 21±0.08 & 28±0.09), 

(TAA-PI: 73±0.16 & 66±0.22). All extracts except hexane 

showed moderate levels of ferric reducing power activity 

(Fig. 2).  

 

 
Fig. 2 Ferric Reducing Power Assay 

 

There have been numerous evidences on free radicals as a 

risk factor for multiple life-threatening diseases. Role of 

free radicals in the development of insulin insensitivity in 

type II diabetic patients are discussed by [32, 33]. Their 

influence on some neurodegenerative diseases like 

Parkinson and Alzheimer‟s disease were also proved by 

[34,35]. Further, there have been certain reports stating the 

involvement of them in the development of colorectal, 

prostate, breast, bladder cancers and even some regular 

complications like, hypertension, atherosclerosis, cataract 

and asthma [36]. From the Phosphomolybdenum assay 

(PMA) we observed same kind of activities (Table II). The 

ethanol fraction followed by methanol extract showed fifty 

percentage of inhibition at 220±0.03 & 277±0.22 on CQSE 

and CQRE respectively.  
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TABLE II IC50 VALUES OF ANTIOXIDANT AND ANTI-INFLAMMATORY ASSAYS 
 

Sample 
IC50 values (µg/mL) 

DPPH ABTS NO H2O2 TAA % (PI) PMA 

BHT 9±0.02 

 

- 

 

- 

53±0.14 

 

- 

 

- 

40±0.15 

 

- 

 

- 

16±0.04 

 

- 

 

- 

- 

 

78±0.2 

 

- 

- 

 

- 

 

196±0.07 

Ascorbic acid 

Naproxen 

CQSH 52±0.09 0 80±0.05 43±0.01 22±0.14 0 

CQSE 32±0.07 115±0.22 13±0.05 21±0.08 73±0.16 220±0.03 

CQSM 36±0.12 122±0.53 14±0.08 21±0.05 65±0.08 264±0.12 

CQSA 56±0.02 160±0.18 17±0.05 29±0.03 48±0.25 310±0.06 

CQRH 0 235±0.33 0 0 14±0.3 0 

CQRE 28±0.02 120±0.06 47±0.13 28±0.09 66±0.22 277±0.22 

CQRM 49±0.05 136±0.21 47±0.08 33±0.02 49±0.1 235±0.1 

CQRA 0 150±0.14 84±0.07 35±0.04 27±0.2 286±0.05 

                                                                      Values are mean of ± SE of three replicates (P<0.05) 

                                IC50-Fifty percentage of inhibitory concentration; PI-Percentage of inhibition; BHT-Butyl-hydroxy toluene;  

     CQS- Cissus quadrangularis stem; CQR-Cissus quadrangularis root; H-Hexane; E-Ethanol; M-Methanol; A-Aqeous fraction 

 

Fruits and vegetables are precious sources of antioxidants 

and anti-inflammatory compounds. CQ is one among the 

vegetables of Indian diet, which has numerous health 

benefits like to treat gastrointestinal problems, obesity and 

all bone related complications. Identifying the active 

constituents of CQ which is responsible for their medicinal 

would be a future perspective. 

 

IV. CONCLUSION 

 

The most commonly used drugs of modern medicine such 

as digitalis, aspirin, penicillin, some steroidal drugs have 

originated from natural sources. Instead of single active 

compound, conventional treatment option prefers whole 

plant or formulations of multi targeted medicines to attain 

fast recovery from any kinds of illness. The present study 

proved that the both stem and root extracts of CQ holds 

excelled free radical scavenging ability and anti-

inflammatory properties. Recently, there has been a 

resurgence of interest among people in the utilization of 

natural products. In such a way, CQ is a healthy option to 

add up in our diet to strengthen our anti-oxidant mechanism 

and health. 
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