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ABSTRACT

In the present investigation hydroethanolic extracts of Vitex negundo leaves (Blue and green colour) were evaluated
for their antioxidant, antiplatelet, antihemolytic and in-vitro antivenom potential against Naja naja and Daboia
russelii venoms. Preliminary phytochemicals followed by GCMS analysis was carried out to identify possible
chemical compounds. Both the extracts exhibited free radical scavenging effects against DPPH, OH", NO radicals
and H,O,in concentration dependant manner. However, blue leaf of V.negundo exhibited better scavenging effect
when compared with green leaf. Various pharmacological potentials such as antihemolytic, antiproteolytic,
antifibrinolytic and phospholipaseA, inhibition were assessed and effective venom neutralizing potential was proven
upon in-vitro treatment with the extracts of Vitex negundo leaves. Findings of the present study revealed that blue
leaf extract of Vitex negundo has exerted potent antioxidant and venom neutralizing effect when compared with
green leaf extract. This could be due to the presence of various phytoconstituents in both blue and green leaf extract
which would help to devel op potent antidote therapy against Naja naja and Daboia russelii envenomation.
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INTRODUCTION

Snake bite is an important public health issuaunalrregions of tropical and subtropical countt@sated in Asian,
Africa and Laten America [1-2]. More than 2000 spef snake in this world and 216 species in Iidige been
identified among which 52 are highly venomous. @ofNaja naja), Krait (Bangarus caeruleus), Russell’'s viper
(Daboia russdlli) and Saw scaled vipeEghis carinatus) are commonly considered be poisonous snakesein th
Indian ethnicity [3]. Since development of snakaom antiserum and its standardization are fourtzetexpensive
and difficult, the efforts are continuously beingade to invent alternative treatment strategy froedicinal plants

[4].

Envenomation of snake bite is caused due to the@af enzymatic and non-enzymatic toxic compopresent in
the poison glands [5]. Phospholipasg(RLA,), neurotoxins and cardiotoxins are the major elass cobra venom
polypeptides involved in the toxicity and pharmagyl of snake bite. Alkaloids, acids, coumestin rats,
glycoproteins, glycosides, phenols, pterocarpemasnins, terpenoids, quinonoid xanthine and miacelbus
chemical groups present in the plant extracts psssfiective antidote against snake venom enve nomija].
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Though the definite mechanism of herbal based agtidherapy is not yet delineated, majority of therbal
compounds tend to neutralize the toxic venom ctuesiis [7]. Neutralization of venom by phytoconsgitts
includes the process of enzyme inactivation, cleelatdjuvant actions, anti-oxidation and proteilding [8-9].

Vitex negundo (Verbenaceae) known as the five-leaved chasteisreelarge aromatic shrub with quadrangular,
densely whitish to mentose branchlets. South andh8ast Asians widely use this herb in folk medidih0]. Vitex
negundo is native to tropical eastern and southern Afdod Asia. There are two types of leaves seen wipect

to their color: green and blue leaves. The leavestraditionally documented to possess potent paesfogical
properties like anti-inflammatory, anti-rheumatamtibiotic, hepatoprotective, antioxidant, anti-eolsant, anti-
androgen, snake venom neutralization and antigaflexctivities [11]. It is in this context that tipeesent study was
undertaken to explore the antivenom potential ef bfue and green leaves Vdftex negundo and compare their
venom neutralization potential, respectively.

MATERIALS AND METHODS

2.1. Plant Material Collection and Extraction

The plant samples dfitex negundo (blue and green leaves) were collected in andrardtrode and Coimbatore,
respectively. The leaves were then shade dried feeek and powdered by manual grinding. 25g optheder was
then dissolved in 250ml of 50% ethanol (hydroetiaand kept for 48-72hrs. The filtrate was thenplyidized and
the lyophilized sample was then used for furtimevitro studies. Phytochemicals were qualitatively analyirethe
leaf extracts as described by Khandelwal [12].

2.2. GC-MS Analysis

Gas Chromatography Mass Spectroscopy (GC-MS) iallysperformed to identify and isolate active cdtugints
from a plant extract. The lyophilized samples wadissolved in GC grade methanol; the samples vikkeeed using
Syringe filter prior to the GC-MS injection. 1ul ¢iie samples were taken for injection and standaerating
procedure for SHIMADZU GCMS was undertaken.

2.3. Radical scavenging activity assays

The determination of free radical scavenging aigtiof Vitex negundo fruit extract against DPPH, NO, Oldnd
H,O,was undertaken by described standard methods [[L3a@&l antioxidant capacity was determined onlihsis
of ability of antioxidant to form colored compleittv potassium Ferricyanide, TCA and ferric chlor[de].

2.4. Antiplatelet assay

Platelet rich plasma 0.13 x 1dor each assay was re-suspended in tyrode byfféradjusted to 7.4 with 0.25M
HCI). Aggregation of platelets was induced by Ga&ll a final concentration of 2uM.Platelet aggremativas
recorded by increasing transmittance value of spphbtometric measurements. Different concentration
(100,200,300,400 and 500ug) of plant extract welded to the platelet suspension for 1minute, expase3?C
before treatment with platelet aggregating agefgirin at 500pug/ml was used as standard to deterrtiiein-
vitro antiplatelet aggregation property [18].

2.5. Antihemolytic assay

Blood was collected from healthy adult human vodens and collected in sterile Alseiver’s soluti@msl used
within 5hours of collection. The preparation ofl@Ispension was carried out by previously desdribethod [19].
In a series of test tubes, take 800ul of 1% w/AtoRrX-100 and make it up to a volume of 3ml withopphate
buffer. Similarly, take 3ml of distilled water. Thiserves as a positive control. In another seriemiles, add
different concentrations of the plant extract (BI@y1g) which was previously incubated with both reobnd
russell’s viper venom for 30minutes (venom wasalis=d in saline and used). To all the tubes, adg.50f RBC
suspension or 100pul from packed cell volume and geixtly. Incubate the tubes in a water bath 8€3@r 1hour.
Centrifuge the contents at maximum speed for Sregiutollect the supernatant and take the absorlkarisglnm
against phosphate buffer as blank. From the readadgulate the percentage inhibition of hemolwgtitivity.

2.6. Anti-venom activity and venom neutralization

2.6.1. Proteolytic activity

The process of inhibition of casein digestion inetiby cobra and russell’s viper venom by blue aremgleaves of
Vitex negundo was used as a measure of its proteolytic inhibiotivity [20]. A solution of 1% (w/v) casein ir02
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mM phosphate buffer (containing 150 mM NacCl, pHAB)s incubated with different concentrations (proteig/ml)
of the plant extract (100-500ug) along with cobnd aussell’s viper venom for 1hr at 37°C. Theraafte5 ml of
10% TCA was added and the protein concentratidghérsupernatant was determined at 625nm. Protelgtivity
was calculated using trypsin as a standard pratease

2.6.2. Procoagulant activity

Procoagulant activity was assayed according tartethod described previously as modified by anosiedy [21].
Various amounts of venom dissolved in normal salieee added to human citrated plasma 4C3Toagulation
time was recorded and the minimum coagulant dos€Mwas determined as the venom dose which induced
clotting of plasma within 60seconds. In neutralmatassays, constant amount of cobra and russéfies venom
was mixed with various dilutions of plant extra¢is2, 1.4, 1.6, 1.8, and 2.0mg/ml). The mixtureseniecubated

for 30minutes at 3. Then, 0.1ml of mixture was added to 0.3ml ofatéid plasma and the clotting time recorded.
In control tubes, plasma was incubated with eitlemom or plant extracts alone. Neutralization wafngéd as
effective dose which was able to completely neizigatoagulant activity.

2.6.3. Phospholipase A2 activity

Phospholipase A2 activity was measured using aimeicidhemolytic assay on agarose-egg yolk gel pigtehe
methods described in other studies [22]. Increadimges of cobra and russell's viper venom were c@dolé8 mm
wells in agarose gels (0.8% in PBS, pH 8.1) coimagirl.2% sheep erythrocytes, 1.2% egg yolk as aceoof
lecithin and 10mM CagGl Plates were incubated at°@7overnight and the diameters of the hemolytic falere
measured. The minimum indirect hemolytic dose (M)HDrresponds to a dosage of venom, which prodaced
hemolytic halo of 11mm diameter. The efficacy o&ml extracts in neutralizing the phospholipasevagtivas
determined by mixing constant amount of venom wiglnious amount of plant extracts (0.6, 0.8, 1.@ dnd
1.4mg/ml) and incubated at 32 for 30 minutes. Then aliquots of 10u! of mixturesre added to wells in agarose-
egg yolk-sheep erythrocyte gels. Plates were irteabat 37C for 20 hours. Neutralization was expressed as
concentration of plant extract which could reduse hemolytic halo by 50% when compared to the effetuced
by venom alone.

2.6.4. Fibrinolytic activity
A modified plaque assay was used. The minimumrfdiyitic dose was defined as amount of venom thased a
fibrinolytic halo of 10mm diameter. Neutralizatiexperiments were performed by incubating a constemgunt of
venom with various concentrations of plant extra€s, 0.8, 1.0, 1.2, and 1.4mg/ml) at°G7for lhour. After
incubation, the mixture was applied to the wellshie plates. After 18hours of incubation at@Gfibrinolytic halos
were measured [23-24].

2.7. Statistical Analysis
The results obtained were expressed as the m&ih of triplicates of experiments done, with p<0.05.

RESULTS

3.1. Qualitative phytochemical screening

The preliminary phytochemical screening has showat tthe presence of alkaloids, flavonoids, sapgnins
carbohydrates, proteins, phenols, tannins, stewrmidsglycosides in the leaf extracts. From theetaiblwas evident
that all solvent extracts were found to contairest®d phytochemicals. However, when compared wifferdnt
solvent extracts, hydroethanolic extract was fotmdontain most of the selected active phytocamestits screened
for both blue and green leaves\bfex negundo. The summary of the results is presented in thie th

3.2. GC-MS analysis

Samples were subjected to GC-MS run for 40 minutésg DB-5 column. 14 compounds in blue leaf andmnll
green leaf were found to contain in hydroethanelktract ofV.negundo. The predominant peak for blue leaves was
obtained at the retention time of 4.843 with a paada of 484110 which corresponds to beta phekarejra major
cyclic monoterpene. 13 other minor compounds wése #ound to be present in the extract. In the grisaf
extract, the predominant peak was obtained at entieh time of 23.006 with a peak area of 549268ictv
corresponds to taucadinol. 10 other minor compownel® also present along with taucadinol in thé éedract.
The chromatograms showing the predominant compoimlsie and green leaves have been pictoriallyesgnted

in Figure (1 & 2).
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Figure 1: GC-MS chromatogram of chemical constituets in hydroethanolic extract ofVitex negundo green leaf
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Figure 2: GC-MS chromatogram of chemical constituets in hydroethanolic extract ofVitex negundo blue leaf

Table 1: Preliminary Phytochemical screening of Gren and Blue leaves oYitex negundo in different solvent extracts

Phytochemicals Green Leaves Blue Leaves
50% Ethanol  Ethyl acetate  Aqueous 50% Ethanol Ethyl acetate Aqueous

Alkaloids - ) . r ) )
« Dragendroff test
*\Wagner test + ) ) + ) B
* Meyer test B R R + + B
Flavonoids + + + ++ - +
Saponins + - - ++ - +
Carbohydrates

] ++ - ++ ++ - ++
. Fehllngs test ) + + + + +
* Benedicts te:
Proteins
*Biuret test + - + ++ - +
*Millon’s test + - - + + +
Phenols
*Feck ++ - - ++ - +
*Lead acetate ++ - - + - +
Tannins
*Feck ++ - - ++ - +
*ead acetate + - - + - +
Steroids
« Salkowsi reaction - - - - - +
Glycosides - + - - + -

+ Present, - Absent

3.3. In-vitro antioxidant activity
The reducing power activity, DPPH, NO, OH ions &®{2 scavenging capacity of hydroethanolic extcdidilue
and green variety leaves were compared with stdretoorbic acid (Figure 3,4,5,6 and 7).

DPPH Radical Scavenging Activity

The blue leaf extract has shown better free radécalvenging effect of DPPH than green leaf extiaca

concentration dependant manner; however they aseilecomparison to the standard ascorbic acid.|Chgalues
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were found to be 340.23, 360.15, and 242.5 ug foe leaf, green leaf and ascorbic acid respectivéhe
comparison of Igyvalues of the standard ascorbic acid and diffeleaft extract ofvitex negundo was graphically
represented in Figure 3.

DPPH antioxidant assay is based on the ability ,of-fliphenyl-2-picryl-hydrazyl to decolorize fromunple to
yellow in presence of antioxidants [25]. Our stutlymonstrated the ability of Blue and Green leavie¥/itex
negundo to significantly scavenge DPPH free radical [26].
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Figure 3: Radical scavenging activity olV.negundo leaf extracts and ascorbic acid against DPPH raditincrease at increasing
concentration. Values are the average of triplicateand expressed as meanstandard deviation

NO Radical Scavenging Activity

50% and 45.5% Nitric oxide radical scavenging afstiwere exerted by hydroethanolic extract of bara green
leaves ofVitex negundo respectively (Figure 4). The percentage inhibittddrNO radical by hydroethanolic extract
of blue and green leaves ditex negundo were shown in Figure 4. NO radical scavengingatfté blue and green
leaves was observed to be 50% and 45.5% at thegh®Dgoncentration respectively. Thesi@alues of blue and
green leaves df.nedungo and ascorbate were found to be 297, 307 and 2b.8litric oxide plays a mediator role
in physiological processes such as smooth mustdeation, neuronal signaling, inhibition of platebggregation
and regulation of cell mediated toxicity [27]. Imetpresent study, the nitrite produced by the iatioh of sodium
nitropruside solution in the standard phosphatdebuft 25 C was reduced by hydroethanolic extract of blué. lea
This might be due to the antioxidant principleghie extract which compete with oxygen to react withic oxide
thereby inhibiting the generation of nitrite [28].
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Figure 4: Concentration dependant radical scavengiy activity of V.negundo extracts and ascorbic acid against NO radical. Vaks are
the average of triplicates and expressed as mearstandard deviation
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Hydroxyl Radical Scavenging Activity

Both blue and green leaf extracts\6fex negundo exhibited dose dependent scavenging activity atjdipdroxyl
radical with maximum inhibition of 59.1% and 54.5%%600ug (Figure 5). However, standard ascorbatefaund
to possess maximum inhibition. The protective actié blue and green leaves ditex negundo might be due to
presence active phytochemicals which significammtllyibited the formation of hydroxyl radical. Simila 70%
agueous acetone extract Mfchilus zuihoensis and Centaurium erythraea effectively inhibited the formation of
hydroxyl radical generated in Fenton reaction whschported our findings [29-30].

B0 q
= a0 4
R
=
ﬁ 40 A = A scorbate
[
o sl Green Leaf
@20 A
=== Blue Leaf
':I T T T T 1

100 200 300 400 500
Concentration of sample (pg)

Figure 5: Hydroxyl radical scavenging activity ofV.negundo extracts and ascorbic acid increase concentratiotlependant manner.
Values are the average of triplicates and expressed mean +standard deviation

H,0, Scavenging Activity

Hydrogen peroxide (D,) is a weak oxidizing agent and can inactivate & @nzymes directly, usually by
oxidation of essential thiol (-SH) groups. It canss cell membranes rapidly, and once inside theitean react
with F&* and CG@" ions to form hydroxyl radical and this might bee tbrigin of many of its toxic effects [31].
Hydrogen peroxide scavenging activity of blue amgeg leaf extract was found to be 31.4% and 30.6%
respectively, while that of standard ascorbate Wé&s% (Figure 6). From the results, it appeared t#,
scavenging activity ol.negundo is negligible when compared with standard ascoduid. In this assay, kg
values of blue, green leaf extracts, and asconvate found to be 332, 340 and 2679 respecti&dylier report
revealed that methanolic extract d#sminum sambac exhibited significant hydrogen peroxide scavengagvity
which is similar to our investigation [32].
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Figure 6: Radical scavenging activity olV.negundo leaf extracts and ascorbic acid against #Dincrease at increasing concentration.
Values are the average of triplicates and expressed mean +standard deviation
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Reducing Potential

As illustrated in the Figure 7, the maximum redgopotential of blue and green leaves were fourtektat 0.64 and
0.51 absorbance respectively which was observedraaximum concentration of 500ug/ml. However, theye
found to be significantly lower when compared vétandard ascorbate (0.73 absorbance). The preséreducing
agents in blue and green leaves/i&x negundo extract causes the reduction of thé'FEerricyanide complex to
the ferrous form by donating hydrogen atom, whidswwerformed to measure the reducing capacity. réhgam

et al and Sharmat al have reported thaanthium parviflorum andFicus racemosa root possess potent reducing
power which supported our findings [33-34].
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Figure 7: Reducing potential of tesiV.Negundo leaf extracts and standard ascorbic acid increase®¥.alues are the average of triplicates
and expressed as mean standard deviation

3.4. Antihemolytic and Antivenom Activity

The in-vitro antiplatelet study of hydroethanolic extract ofidland green leaves &fitex negundo showed

considerable antiplatelet activity at 500ug/ml amtcation. The antiplatelet activity was found te Hose

dependent but it was found to be considerably lowken compared to standard aspirin. Among the we |
extracts, blue leaves inhibited more efficiencyinhibiting platelet aggregation than green leafaott (Figure 8A
and 8B). The anti-hemolytic potential was obsertede directly proportional to the concentration safmple

extracts. The highest inhibition of 71.2% and 67 &&s found at 500.g/ml concentration for blue arekqg leaves
respectively. Thus, the blue leaves were foundutzstantially inhibit hemolysis caused by triton-B@lthan the
green leaves (8C).

35 el A spirin (S0 0pg)
= 30 1 i 5 () (U
.8 25 -
"
E 70 e A 0 0 g
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1 2 3 4 5
Time in minutes

Figure 8 A: Anti-platelet Activity of Green Leavesof Vitex negundo in different time intervals at increasing concentrdion manner.
Values are the average of triplicates and expressed mean +standard deviation
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Figure 8 B: Antiplatelet Activity of Blue Leaves ofVitex negundo in different time intervals at increasing concentrdion manner. Values
are the average of triplicates and expressed as nrea standard deviation
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Figure 8C: V.negundo leaf extracts reduces Triton-X-100 induced hemolys at increasing concentration. Values are the avage of

triplicates and expressed as mean standard deviation
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Figure 9A: Reduction in theNaja naja venom induced Hemolysis is observed upon treatmeaof V.negundo leaf extracts. Values are the
average of triplicates and expressed as mearstandard deviation
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Figure 9B: Reduction in theDaboia russelli venom induced Hemolysis is observed upon treatmenf V.negundo leaf extracts. Values are
the average of triplicates and expressed as mearstandard deviation

I n-vitro venom neutralization

Inhibition of Venom Induced Hemolysis byVitex negundo

hydroethanolic extract of both blue and green lsawmtibited cobra and russell’s viper venom indubedolysis
which was found to be indirectly proportional t@ tboncentration of sample extract. The highesbitdry effect
against cobra venom induced RBC lysis was foundet®1% and 54.2% for blue and green leaves respbcti
60% and 52.5% inhibition was observed against Riiss@er induced RBC lysis when treated with bled green
leaves respectively. In both venom types, bluedsamxhibited maximum inhibition when compared vwgtieen
leaves (Figure 9A &9B).

Inhibition of venom Induced Proteolysis byVitex negundo

Both blue and green leaves demonstrated effectibéitory effect against proteolysis induced by reoland
russell’s viper venom. The maximum activity of 78®lue) and 76.8% (Green) was observed at 500pg/ml
concentration against cobra venom induced proteolg6.4% and 63.4% inhibition was observed fohdatie and
green leaves (500pg/ml) against russell’'s vipeowemduced proteolysis respectively (Figure 10A@BL

100
20 4
a0 A

a0 - B Greenleaf

20 - OEBlue leaf

% Inhibition of Proteolysis

100 200 300 400 500

Concentration of sample (pg)

Figure 10A: V.negundo leaf extract inhibits Naja naja venom induced Proteolysis in concentration dependamanner. Values are the
average of triplicates and expressed as mearstandard deviation
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Figure 10B: V.negundo leaf extracts Inhibit Daboia russelli Venom Induced Proteolysis in concentration dependa manner. Values are
the average of triplicates and expressed as mearstandard deviation

Procoagulant Activity

The results of procoagulant activity caused by adaord russell’s viper venom with blue and greemdsafVitex
negundo are as follows: the cobra venom induced clottm@puman citrated plasma within 35seconds and dilyila
russell’s vipervenom induced clotting within 32seconds and theimmuim coagulant dose (MCD) was found to be
20ul and 15pl for cobra and russell’s viper venazapectively. It was found that 1.6mg of blue leafract
completely inhibited clotting induced by cobra angssell’s viper venom in human citrated plasma.niy8
concentration was observed in case of green lemy&isist cobra and russell’s viper venom. Thus, ldages were
found to be more effective in inhibiting blood d¢loy caused by snake venom than green leaves.

Inhibition of Phospholipase A2 Activity

The results of Phospholipase A2 inhibition by bbthe and green leaves ¥ftex negundo against cobra and
russell’s viper venom are depicted in figure 11AB& 10l russell’s viper and cobra venom were ablerbduce
hemolytic halos of 11mm in agarose-erythrocytes.gélwas found that 1.0mg of Blue leaves and 1.2nGreen
leaves significantly reduced the diameter of hetiwlyalo from 11mm to 6mm and 7mm respectively.

Figure 11: Inhibition of PLA ,activity by blue and green leaves o¥itex negundo against (A)Naja naja venom and Daboiarusselli (B) ; B-
Blue leaf, G-Green leaf, C-Cobra venom alone, V-Vigr venom alone

Inhibition of Fibrinolytic Activity

Snake venom contains a coagulant which acts byirgadgsis of fibrinogen to fibrin monomers. Thisalds to
fibrinogenalysis which in turn leads to blood dlogt within seconds of snake bite. The results difiliition of
fibrinolytic activity by both Blue and Green leavekVitex negundo were depicted in figure 12. 10ul russell’s viper
and cobra venom produced fibrinolytic halos of 10mragarose gels containing human plasma. They eaable
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of inhibiting fibrinolytic activity of both the vesms. It was found that 1.0mg of blue leaves andang.®f green
leaves significantly reduced the diameter of fiblytic halo from 10mm to 6mm and 7mm respectively.

Figure 12: Inhibition of fibrinolytic activity by b lue and green leaves dfitex negundo against (A)Naja naja venom andDaboia russelli
(B) B- Blue leaf, G-Green leaf, C-Cobra venom alan V-Viper venom alone

DISCUSSION

Snake bite remains a major socio-medical problemdmade. Reports claim that globally over one naiflihumans
are bitten annually by numerous snakes resulting0i®00 deaths [35]. The major pathophysiologicabjems

associated with snake bites generally starts wighsystemic side effects like nausea, vomitingdhehe, diarrhea,
abdominal pain, and fall of blood pressure followey late systemic effects, like neuromuscular baek

respiratory, hemorrhage etc. sometimes, snake emaion is associated with local side effects [ikén, swelling

and necrosis [36-37].

Polyvalent antiserum prepared from sheep and hansegffective for systemic envenoming after biteey have
their town limitations such as expensiveness ackl dd availability for the rural patients to acc¢38]. Limitations
related to antivenom serum therapy have made peopkearch for alternative medicines; especiatiynfimedicinal
plants in the past few years. Apart from Indiardittanal medicines, Chinese, Greeks and Egyptiaesadso
motioned in the usage of folk and traditional medwit plants in snake bite treatments [39]. Praieny
phytochemical screening revealed the presencekafadds, phenolics, flavanoids etc in the blue gneen leaves.
Although their specific roles were not investigatedhis study, it has been reported that moswagirinciples in
leaves are frequently alkaloids, flavanoids and nplies. These may be responsible for many of the
pharmacological actions of the plant.

Free scavenging activity (DPPH, superoxide aniguirdxyl, hydrogen peroxide) and reducing power\atgtiof
hydroethanolic extract of both blue and green leafract of Vitex negundo were investigated. Antioxidant
properties of the pants play important role in neliging the snake venom [40-41]. It is evidentnfrour study that
extract of blue leaves showed maximum free radicavenging potential though both the extract peeskdose
dependant antioxidant activities in general. Thésuit suggests that the possible free radical scivg and
antivenom potential might be due to the presengtopbnstituents present in the leaf extracts. Rihgmicals were
analyzed for GC-MS investigation of both the legf&cts after the qualitative phytochemical scregni

Snake venom contains enzymes called Phospholipas@?A2) which causes hemolysis of RBCs by acting o
Human RBC (HRBC) membrane associated phospholifidsating lysolecithin. Injury to RBC membraneturn
will render the cell more susceptible to seconddaynage through free radicals. This study demomstréte
capability ofVitex negundo to stabilize RBC membrane and to prevent hemalydiese results are in accordance
with the results published by other studies [42-€3jbra and russell’s viper venom contains sevenateases that
can lyze several important proteins and lead ttheogyte membrane degradation. The proteolytichitioin study
showed the capability of plant extract to signifittg inhibit protease activity, thereby protectiR®8C membranes
[44]. The coagulant in the venom directly activategor X, which turns prothrombin into thrombintime presence
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of factor V and phospholipids. Thrombin in turn gerts fibrinogen to fibrin clot, which forms theitial clot. The
procoagulant activity demonstrated the ability bé tplant extract to inhibit clotting caused by smalenom,
probably by preventing the activation of Factor 46]. Phospholipase A2 (PLA2) present in the venats &y
causing lysis of Phospholipids in RBC membraness dads to RBC membrane degradation and causessesbf
Arachidonic acids which in turn leads to Prostadlan(PG) synthesis. PGs are the main cause ofnimflation
caused by snake venom. The phospholipase A2 iidnkdictivity suggests that the leaf extract corg@ome active
constituents which might probably bind to the Phmdipase A2 enzyme, thus preventing it from bindtogits
substrate, thereby leading to its inhibition. Thessults are in par with previous studies [46].atidition, snake
venom coagulants induce lysis of fibrinogen andveoninto fibrin monomers. This leads to fibrinogéysis
leading to blood clotting within seconds of snalige.bThe fibrinolytic inhibition study demonstratéiok ability of
plant extract to inhibit fibrinogenolysis, probaldy preventing conversion of fibrinogen to fibrithese results are
in accordance with other studies [45].

CONCLUSION

In conclusion, the present study proved the antweneutralization potential of the blue and gremavés olvitex
negundo against Naja naja (Indian cobra) andDaboia russelli (Russell’'s viper)venom. The presence of
phytochemicals in both blue and green leaves stipipatr this plant is valuable in ethnomedicinertat snake bite.
Blue leaves were found to exert potent antivenotemq@l when compared with green leaves/afegundo. Blue
leaves demonstrated maximum neutralizing capadjginst cobra venom than russell's viper. The inbilyi
activities ofV.negundo against Indian cobra and russell’s viper shouldubher confirmed byn vivo studies using
animal models. Isolation of bioactive principlesrr the V.negundo leaves could lead to development of new
natural alternative antidote for snake envenomation
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