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ABSTRACT

Many oxidative stress related diseases like candabetes, neurodegenerative disorders and cardiowvkar
diseases are occurring as a result of accumulatibrfiree radicals in the body. Lots of researches going on
worldwide towards finding natural antioxidants frgotant source. In the present study the antioxideotivity of
methanolic extract of Wattakaka volublis leaf wageistigated using various in vitro assays. 1,1-ggstyl -2-picryl
—hydrazyl,(DPPH), superoxide, nitric oxide and hyxd radical scavenging activity of the extract wetermined
at different concentrations and compared with staddantioxidants, such as BHT(butylated hydroxyu¢oe),
quercitin, 1- ascorbic acid. DDPH radical, superdgj hydroxyl radical and nitric oxide radical scangng effects
of the extracts at different concentrations weraleated following standard methods. The radical varaing
activity was concentration dependent, DDPH showmgximum percent inhibition(83.44%) at 200mg/ml .
Similarly, hydroxyl, superoxide and nitric oxide asenging potential also at their maximum at higher
concentrations. superoxide radical inhibition wad.@1% at 200 mg/ml and 70.54% inhibition of nitogide was
noted at 200 mg/ml. Hydroxyl scavenging effect v88s96% at 200 mg/ml. The results indicated thathareolic
extract of Wattakaka volubilis possess good natamgioxidant may be used to control some dangedizesases.
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INTRODUCTION

Free radicals and related species have attractgdad deal of interests in recent years. Free atsl@re chemical
species possessing un unpaired electron formetidojoss of a single electron from a normal mole¢ljabout
5% or more of the oxygen inhaled is converted tctige oxygen species (ROS) such as I&0,, and OH by
univalent reduction of £{2] When oxygen is partially reduced it becometsvated and readily reacts with a variety
of biomolecules by the addition of one , two or rffalectron to oxygen leading to formation of ROSIswas
superoxide anions, hydrogen peroxide, and hydroaglcal, malondehyde and nitric oxide. Oxidatiteess is
essentially a regulated process, the equilibriutwéen the oxidative and antioxidative capacitieadélr non-
stressful conditions the Antioxidant defense sysfgwvides adequate protection against active oxyayah free
radicals[3]. Super oxide anion radical, hydrogemopiele and hydroxyl radical are the major reactose/gen
species generated during oxidative stress [4].

Antioxidants are protect living organisms from damecaused by uncontrolled production of (ROS) el
concomitant lipid peroxidation, protein damage amNA strand breaking. Current interest focusedtio@
potential role of antioxidant in the treatment gm#vention of atherosclerosis, heart failure, ndagenerative
disorders, aging , cancer, diabetes mellitus anctrak others diseases.[Fhese ROS cause destructive and
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irreversible damage to the components of a cetlh as lipids, proteins and DNA. Although normall€glosses
antioxidant defense systems, ROS produced indhg induces diseases such as cancer and agigxg§enous
chemical and endogenous metabolic processes eidiman body or in the food system might produay ve
effective ROS, which are capable of oxidizing badecules, resulting in tissue damage and cell da&ftien the
mechanism of antioxidant protection becomes unlgeldnby endogenous factors, it results in inflamamgti
diabetes, genotoxicity, cancer and acceleratinggali]

Therefore, antioxidants that scavenge reactive exygpecies (ROS) and reactive nitrogen species R4$ be of
major importance in preventing the onset and tlognession of oxidative pathologies and provide gution to
foods. It has been reported that there is an seveglationship between the antioxidative statusaturrence of
human diseases. Phyto constituents like flavanaiutd phenolic acids, commonly found in plants haeerb
reported to have multiple biological effects, irdihg antioxidant activity.[8,9] Generally, medieinplants could
be a potential source of natural antioxidants[Whttakakavolublis (Asclepiadaceae) known as cotton milk plant
and green wax flower.[11] It is distributed throogh the hotter parts of India. It is used in theatment of various
ailments since ancient times.[12,13] The literatsurvey revealed that among the various sapottitaned from
the leaves ofVattakakavolublistwo compounds are active against Ehrlich’s asaggsinoma cell line.[14,15] The
present study an attempt has been made find ounh tigro free radical scavenging activity @. volubilis leaves
extracts.

EXPERIMENTAL SECTION

Collection of plant material
The Wattakakavolublis was collected from Tiruchirappalli, Tamil Nadu,dla. The plant was identified and
voucher specimen was deposited in the Rapinet iHarbaSt. Joseph’s college, Tiruchirappalli.

Preparation of extract

The plant leaves were air dried and crushed tolgiede using pestle and mortar then the powdereghielectric
grinder. Dried and powedered plant material isated using soxhlet apparatus with methanol, ethsoteent (50-
60° C) for 72 hrs.

DPPH free radical scavenging activity

The ability of the extracts to annihilate the DPRidical (1,1-diphenil-2-picrylhydrazyl) was determad followed

the method of Harbone and Baxter.[88pck solution of leaf extracts was prepared tocthecentration of 1mg/ml.
100ug of each extracts were added, at an equam&ltio methanolic solution of DPPH (0.1%). The tieac

mixture is incubated for 30 min at room temperattine absorbance was recorded at 517 nm. The expetrivas
repeated for three times. BHT was used as stand@aed annihilation activity of free radicals wasadated in %

inhibition.

% of Inhibition = (A of control — A of Test)/A ofantrol * 100

Superoxide anion scavenging activity

The superoxide anions generated by phenazinmefatsu(PMN)/ nicotinamid-adenin-dinucleotidphosphat,
reduced form (NADPH) system, were detected by #ection with 2,2’-di-p-nitrophenyl)-5,5-dipheny8,3'-
dimethoxy-4,4’-diphenylene) ditetrazolium chlori¢f@tro blue tetrazolium — NBT). Stock solution efaf extracts
and Quercitin (standard) was prepared at a corat@rirof 1mg/ml. The reaction mixture contained TrhNitro
blue tetrazolium (NBT) solution (312 uM was premhie phosphate buffer, pH-7.4), 1ml of Nicotinamifgenine
dinucleotide (NAD) solution (936 UM was preparedpimosphate buffer, pH-7.4) and samples and stasdatrd
different concentration (25,50, 100,150 and 200nt)g/obtained from stock solution were added andafynthe
reaction was accelerated by adding 100ul phenastiersulfate (PMS) solution (120 UM prepared in phase
buffer, pH-7.4). The reaction was incubated at 2&/C5 minutes and absorbance was measured at 56gamst
the corresponding blank solutions.[17]

% of Inhibition = (A of control — A of Test)/A ofantrol * 100
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Nitric oxide scavenging activity

Sodium nitroprusside in aqueous solution at phggical pH spontaneously generates nitric oxide tvinteracts
with oxygen to produce titrite ions that can beneated using Griess reagent. Scavengers of nikideocompete
with oxygen, leading to reduced production of tatrions. Stock solution of leaf extracts and asicodrid

(standard) was prepared to the concentration ofrhindhe reaction mixture contains 2 ml of sodiuitnaprusside
(10mM), 0.1ml of phosphate buffer saline and saspledifferent concentration (25,50, 100, 150 &@Dmg/ml)
or standard solution (25,50,100, 150and 200ug/tmi®ined from stock solution, were incubated at @5®r 150
min. After incubation, 0.5ml of the reaction mix@uwas mixed with 1ml of sulphanilamide (1%) andakd to
stand for 5 min for completing diazotization. Théml of naphthylethylene diaminedihydrochloridel@. W/V)

was added, mixed and allowed to stand for 30mif58tC. A pink colored chromophore was formed irfudiéd
light. The absorbance of these solutions was medsatr540 nm against the corresponding blank swoisftL8]

% of Inhibition = (A of control — A of Test)/A ofantrol * 100

Hydroxyl radical scavenging(HO) assay:

The scavenging ability for hydroxyl radicals wasasgred as described below. [19] The reaction méx{aml)
consisted of 10Q of 2-deoxy-D-ribose (28 mM in 20 mM KH2PO4 —KOHifter, pH 7.4), 1ml of methanol
extract of Wattakaka vlubilis concentrations ramggfrom 25-200 mg/ml 20Ql EDTA (1.04 mM) and 20QM
FeClI3 (1:1 v/v), 10Ql of H202 (1mM) and 10@ of ascorbic acid (ImM) which was incubated at@¥8r 1 h.1ml
of thiobarbituric acid (1%) and 1ml of trichloroaiceacid (2.8%) were added and incubated at 100?Q@® min.
After cooling, absorbance was measured at 532 gainst a blank sample. Ascorbic acid used asipesibntrols.

% of Inhibition = (A of control — A of Test)/A ofantrol * 100

Statistical Analysis
All data are expressed as mean + S.D.

RESULTS AND DISCUSSION

DPPH Radical scavenging activity:

Natural antioxidants have been proved to be effegbrotectors of body from the adverse effectsreé fradicals
caused oxidative stress Vitro DPPH Radical Scavenging activity DPPH is an eemyid and sensitive method for
the antioxidant screening of plant extracts. Thesent study investigated the scavenging activitynethanol
extract ofWattakakavolubilis leaves, and expressed in percentage of inhibitiddPPH free radicals using BHT as
standard reference compound. Methanol extract atakaka volubilis showed significant free radiceagenging
activity generated by DPPH. Scavenging activity whserved from 25 mg/ml to 200 mg/ml (42%,61.7%9%&
82.1 % and 83.4%). Since more than 50% of DPPHahdhhibition is considered to be significant, fh&ibition
was observed from 50 mg/ml. BHA showed strong fesfical scavenging activity at all concentrati¢fiable 1).

DPPH is characterized as stable free radicals fbyevof the delocalization of the spare electrorrglthe molecule
as a whole, so that the molecule do not dimerisewauld be the case with most other free radicale
delocalization gives rise to the deep violet cotbraracterized by an absorption band (517 nm) itham®| solution.
When a solution of DPPH is mixed with a substanicél @onor, it gets reduced into non radical st@@lenyl
picryl hydrazine). Hence, the significant decreasdree radical can be attributed to the scavengibiity of
Methanolic extract of Wattakaka volubilis leavesieTresult of DPPH — free radical scavenging assaggested
that the extracts are capable of scavenging radieals via electron ( or ) hydrogen donatimgchanisms and
thus could be potent enough to prevent the itibibiof deleterious free radical mediated cha@actions in
susceptible matrices eg: biological membranes[20].

Superoxide anion radical scavenging activity:

Superoxide radical is a well known precursor famfation of more harmful reactive substances inkibdy. The
major risk of the superoxide generation is relatedts interaction with the nitric oxide to form neaynitrite, a
potent oxidant that causes nitrosative stress. daser in the absorbance of the superoxide anion MEWVYV is

noted in the present study, indicating effectivavenging potential comparable to the Quercitin @n{fig.1 )

shows the inhibition of superoxide ions by MEWV a@diercitin at concentrations ranging from 25 mgtml
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200mg/ml. Maximum inhibition of 72.04% and wadet with Wattakakavolubilis whereas Quercetin showed
80.05%.

Superoxide anions are the most common free raditaiso and are generated in a variety of biolaggystems by
either auto-oxidations processes or by enzymies.cbncentration of superoxide anions increasesrumxdative
stress and related situation [21]. Super oxidecedslione generated during the normal physiologicatess mainly
in mitochondria. Although superoxide anions is bself a week oxidant, it gives rise to the powell and
dangerous hydroxyl radicals as well as singlet exygoth of which contribute to the oxidative streBserefore
super oxide radical scavenging by a antioxidantgigsiological implications [22].

Nitric oxide radical scavenging activity

Nitric oxide is another free radical generated immlan cells. Though associated with many regulatengtions,
excess production would be detrimental to the bsghtem as it readily reacts with oxygen to prodstzble
products of nitrate and\ nitrites. Nitic oxide ibtion by theWattakakavolubilis has been shown ifable .2 The
study shows a maximum inhibition of 54.18% at 20f0migconcentration when compared to ascorbic acid
control(50.18%).

NO is a potent pleoiotropic inhibitor of physiolegl process , such as smooth muscle relaxationrahsignaling ,
inhibition of platelet aggregation and regulatimincell mediated toxicity. It is a diffusible freadical that plays
many roles as an effectors molecule in diverséofioal systems including neuronal messenger, \kdimth and
antimicrobial and antitumour activities [23].

Hydroxyl radical scavenging activity

Hydroxyl radicals are the major active oxygen seecthat cause lipid oxidation and enormous bioklgic
damage.The percentage of hydroxyl radical scavegngativity of the Methanolic extract of Wattakakalwbilis
increased with increasing concentration as giveRign2. At 25mg/ml to200 mg/ml concentration the activitas
over to 22.29% as against 94.2% inhibition exkitbiby ascorbic acid respectively at this concéotia The
scavenging effects of methanolic extracts frdrattakaka volubilisand its antlers showed 6.66% and 50% at 20
mg/ml respectively.

Hydroxyl radical is very reactive and can be getsgtan biological cells through the Fenton reaclitve potential
scavenging abilities of phenolic substances mightdoe to the active hydrogen donor ability of hygito
substitution. Similarly, high molecular weight atite proximity of many aromatic rings and hydroxybgps are
more important for the free radical scavenging gc#fic functional groups [23] .The hydroxyl radigaoduced in
the biological systems attack the sugar of DNA beaesing sugar fragmentation, base loss and DNandtr
breakage [24]. In thén vitro system hydroxyl scavenging activity was determibgdstudying the competition
between deoxyribose and the extractsWakolubilis for the hydroxyl radicals generated from Fe3+-dsate-
EDTA-H202 system. The degradation of deoxyriboseTBARS by the hydroxyl radicals in the system were
markedly reduced by the methanolic extracMéf/olubilis. The potential hydroxyl radical scavenging actiwitfy
methanolic extract diV.volubilis may be due to its active hydrogen donating ability

Leaves of medicinal plants are common ingrediehteany folk and herbal medicines [25.26] and kedract of
a number of medicinal plants have been reportqubssess pharmacological activity[27]and[28]. Thespnt study
reveals that dried leaf extract of wattakaka vdlabipossesses phytochemical and in vitro antioxidaactivity.
Different parts oM.volubilis plant enjoy considerable reputation for theirimas medicinal uses . The leaf paste
is used to clear boils .Plant paste is mixed Wwiahmilk and taken for urinary troubles. Leaf juiceinhaled to stop
sneezing . The alcoholic extract of the plant idely used in India as a traditional medicine foildoand absesses.
The alcoholic extract of the plant is also reportedshow activity on the central nervous systemwal as
anticancer activity against sarcoma 180 in micg [B9this study they evaluated the antioxidartivéty of water
extract and ethanolic extract of mellissa offitima These two extracts evaluated for their radsmavenging
activities by means of the DPPH and DMPO assaysus the study showed that the water extract hffeete
antioxidant and radical scavenging activities ampgared to the ethanolic extract. It has been tegothat
compounds such as flavonoids, which contain hyds»are responsible for the radical scavengingceffef most
plants[30] the mechanisms of action of flavonoids #nrough scavenging or chelating process [31gndé, the
significant decrease in free radical can be atteithtio the scavenging ability ¥f. volubilis leaves.
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Radical scavenging activity of BHT anilattakakavolubilis leaves extract on DPPH free radical. Scavenging
activity is expressed as percentage of inhibitibBPH free radical. 50% and above inhibition DPRidical is

considered as significant for scavenging activity.
Table 1: DPPH radical scavenging activity of W.volbilis

Concentration % Inhibition of DPPH free Radical
BHT (pg/ml) | Methanol extract of Watakaka volubilis (mg/ml)
25 622+19 42+£2.2
50 80.6 +2.6 61.7 35
100 93.3+24 75.9+2.7
150 95.6+1.8 82.1+23
200 96.4+1.4 83.4+25

Fig:1 Superoxide radical scavenging activity of MEVV

Fig.1 Superoxide radical scavenging activity
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Table 2: Nitric oxide radical scavenging activity & methanolic extract Wattakaka volubilis leaf

Concentration % Inhibition of Nitric oxide radical scavenging activity
Ascorbic acid(pg/ml) MEWV(mg/ml)
25 9.09+1.2 6.66+1.3
50 17.39+2.4 15.71+2.5
100 48.09+1.5 40.30+1.2
150 54.10£2.6 50.81+3.5
200 74.18+2.9 70.54+1.8
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Fig:2 Hydroxyl radical scavenging activity of Methanolic extract of Wattakaka volubilis leaf

Fig.4- Hydroxyl radical scavenging activity
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CONCLUSION

The present study were to investigatedithgitro antioxidant activity of methanol extract of Wattakaka volubilis
through the DPPH radical scavenging, superoxiderardical scavenging, hydroxide radical scavemgiitric
oxide scavenging activity. The results of the prestudy showed that MEWYV possesses strong adtokiactivity
tested by various radical scavenging activitiese Tdntioxidant potential of MEWYV directly proportiainto
concentrations (i.e. increase the concentratiorM&WYV is increase the scavenging activity). This kvdras
gathered experimental evidence on the MEWV as ahtantioxidant for its capacity to scavenge reactiv
oxygen/nitrogen species/free radicals and protetls/organism from oxidative damage and thus cdwddan
effective against oxidative stress. In additiore MEWYV reported to contain a noticeable amountotdltphenols
which plays a major role in controlling antioxidanThus, it can be concluded that MEWV 200mg/kgnsdtbbetter
result when compared to other concentrations. MEW&# be used as an accessible plant antioxidants wit
consequent health benefits. Overall, iVattakaka volubilis are a source of natural antioxidants that can be
important in disease prevention and health pretervaHowever, then vivo safety of methanol extract Wattaka
volubilis needs to be thoroughly investigated in experimlemadels prior to its possible application as an
antioxidant ingredient, either in animal feedsrohuman health foods.
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