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ARSTRACT

Anaually 15 millbon pocplc arc Bsficn by sealbes, seoie than 100,830 Grally. In India a largs oo of peopic seffer and dac eveory yowr duc io soke veoim
poistieng. Verem has been oeed in the treatment of & vanety of pathopincaobegscal conditions in Aveveds, homeoparky and fill mediciee. Soabes veposis o
nateral holegical resouce, confaining 2 complexr mixth of enzyimes, pepiides :and potem of low malecalar weighs waih epecific chemecal amd halogcal
acnvies. Marody evelved a van amay of pepiude sexins for prey cagore and dabeee. These peptides acr like an isvaluable sowce of ligaods by aciing wpon
B wide vaneny of pharmacelegicnl agas Snale vesom codtaiay several meurolomic, cmduMoic, CWTolone, nerre pEonith Bacrer Dectiss, hassiorhagess
deznhgnme, 2nd many other differenl enrrmes. These profeiny oot onlr respomatds for degth o hemase and aormads, bul cao alse b weed for e seatment of
theombasis, cancer, LIV, ashoiis, agzns mictobes, ani-vmal and masy ofber deseases, %k the advermn of hiotectmology, ibe efficacy of such treatmenis has
been wohsarhmed by pisifyag components of venos and delineansg their cherapeutse propemiss. This review will fooue os cemain wake vepom composests

and ther pplications in bealth aad docase

Kevwonds: Snake vemom, pepfides, dasrnteprins, shromboms, brperfenson, cancer

INTRODLCTION
Paracelsus, the 15 century philosopher, had smd — “In all
things tlewe i podson; thene is nothing withowt poisen. 11 only
depends upan the doses, whetver 3 podson 15 & podson oF nod.
W:Jmmdﬂﬂidmmiﬂwmsﬁ it is the dose that
differentemies a peison fom & remedy, which means that any
chemical can be tosic if the dose 15 high, and this iz also the
basis of modern toxicology. Pasacelins also sasd that a poisea
cm counternet another ond this 85 the foundation of
chemetherapy, antidotes and tmammne prevention, B s now
well secepred that a poismess sobstance sonld be used as a
dlriig by groper adsanistraton, winle & Bfe-siving droe wdebl
besoms 8 poison with indiscriminats wee, Many setive
seretions pradieced by andinzals have been employed in the
development of new drugs 1o treat dissasss such as
on and cancer, Snmake bite mjunss and deaths are
socig-mnedical problems of considerable maonitnda. Tn Indin a
lagge number of people suffer and die every vear due to make
vepom poisaning. Snoke vermn, though greatly fearsd, is a
ntaml biodogical resource, containing several components
that could be of potential thempeutic vmlue. Snake venom
toens contribated sigvficantly to the trestosent of mawy
medical conditions. There are many  published stodies
describing emd eluckdniing the therapeuiic pofentinls of make
venom. Sonke venoms are the secrefion of venomous snakes,
which are synthesized and stored o specific areas af teer
body e venon glamds, Moest of the venoms are complex
mivturs of a mankber of profeins, peptide:, enryine:, looing
and nom ot inelisions”, Many of them are harmdess, bot
some can procace foxcity at certain degres. Smake venoms
canse significant mostality and morbidity worldwide asd
stk fear in mest of us

Copyposition of snake vendins

Sroke venoms are complex mixiures; mainky it has probeins,
which have enmymatic activities. Protein and pephices make
90 to 9F percent of the dey wedght of venom. In addition o
that snake vemoms confain inorganie catioes such ax sodie,
calcium, potassiom, magnesiom and small amounts of zine,

mickel, cobalt, iron, menganess, Zinc 15 necessary for anti-
cholmesterase activity; calcium 15 required for actvation of
enzvine like phospholipase. Some snake vensans also coilain
carbohydrate, lipld, bhogenic amines. and free amino acids®.
Sooke venedms corein of least 23 enzymes, but no singls
vemoin coptnard ol of them. Enrymes are profein it mature,
beat ﬁwmd&p:nﬂ: o ceriain non g:l'utcin Fnﬂ]‘l:hr.' Eroaps
or cofactors.

Proteclytic Enrymes

These enzyvmes calalvze the breakdman of tisse proteins and
peptnles. They we also knewn s peplide bydrolases
profease,  endopeptidisss  snd  proteineees.  They  have
enolecular waipghts Betaeen 200 000 and 95 003 Da, They may
sometimes inactiveted by sidetic acid and some reducing
agents, Some metal ions help in catalysis and intrinsically mn
the activity of certain verodn professes and p

Arglaine ester hydieolase

This 15 cne of the non-cholinesterase enzymes found in snzke
venoms. Tt cnses hydepbysis of the ester or peptide linkage,
to which an armnine resdue contribabes the carboxy] sroup.
This activaty was found in erotabid. wiperid and soime dea
snoke venoms bt lackmg o elapsd vemoms. Bradykinin-
clofting activities of some venom relaled to esterase
activities”,

Thrombin
Thrardan teleases fibnmopeptides A and B which are
responsible for clottmg of plasma,

Thrombin-like enzymes

They are ghycoprotein in nature, and hove molecular weights
betoveen the rangzs of 29000 to 32 000 Do They nct as
d=fibrinating anticoagulonts ip wos, whereas in vitre they olof
plasma, citrated or heporinised plasma and olso- purified
fibrinogen. Due do its action as defibrmatine agent, more
abtention has been directed towarnd the characterization and
study of the thrombin-like enzymes than foward those of the
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other wenom proecoagulant or  mti=coagulnnt  enrvmes
Thrombin like eneymes such 2= crotalase, nplastrodon,
aperod and batroxoben can be purified fram different wnale
venoms., They have beem uzed olinically mo animals for
therapeuhc md investzgative stodies, Trestment with amcrod
bedore the formarion of the experimentally mduced trombus
in dog, prevenied thrombosis and ensured vessel patency.
Hinasver, sperod hag oo thesinbolvtie effect afier thrombues
foamation. Crofalase las been employed to evaliate the role
of fibein deposition 1n bums 0 the animals. The role of fibnn
deposttion has besn evalunted o temor metastasis, in which
fibrimogen removed by treatment with snered and also by
barronobin’_

Collagennss

Collngenase 15 8 profeinase enzyme, which specifically
digests collagen, Some sakes contain collxpenase which
digests mesenteric collagen fibers but not the other protein®.

Hyaluronidass

This enzyme referred 2= the “spreading factor™, B 1= thoughi
ta be reloted to the extent of edema produced by the venom.
It acts upon cormedtive tisswes and decresses their viscaity,
calalyzes the cleavape of intemal glyeoside bonds in certan
acid meopolyeacchandss. Breakdown i the hyalurome
bamier nllows other fractions of wenom to penetrate the
Hsses.

Phospholipase

Wy PLAZ were found movenom. | has 120 ammo acids
airl 14 crateine ressdies formang 7 dizolfide bonds, Venodns
are the fclest sotrces of PLAZ. B catalyvees the calciom
dependent bydrolysis of the Z-poyl ester bond thereby
producing free fafty acids and lysophospho lipid PLAT can
alsp came hwdrolysis of membrane phospholipids,  and
liberation of some bicactive products '

Flhosphodiestsrase

It releases S-mononucizotide from the polymucleotide chum
and st = s exonucleotidase therelry aﬁeumn]:lmm
BBA faetions, hmﬁmmdma]lpmmmumuka

Avcetyleloli nesterase

This is fmumd in cobra md sea snake but absent i sipered and
crotalicl venoms, Tt catalyzes the hydrolymis of acetylcholme
to-chiolane and acetic scd.

RNawe

This is present s the endopobmmcleotidase Base which has
:-pﬂ:lﬁr.i.i}' boravard p:pﬁn:ﬁdim.- coutammg n‘rimid].']aim}'l
bands 1n DA

DNase

It gives oligonucleotides, which terminate 3' monosstenfisd
phospheste boad in DNA . 5 Nucleofidsse: Nocleotidaze is-a
st setrve plicapletase in snalee venoms, wideh hydrolyzes
phosphots moneesters linked with a 5" position of BINA aid
DA, L-Aanino acid oxidase (L-AAC0, L-AAD gives yellos
enlor to venem. T catalyzes the radation of Lea-pmano acud
and ehvdroxy scid,

L-Acetate dehydrogesas:
It cotalyzes the sguilibrium betwesn lactic acd and pmosac
acid and found in all animal tissues.

Pobypeptides

Thesz are a low molecular weight profein that lacks
erEviaatic setivity. Aore than 30 polypeptides were isolated
frome  spnake  vepoms  with  different  plesmacoelemeal
activities”. The venom companents can also be grouped into a
turmber  of differert  calegories depeuding o then
hsemosiatic aciion: (1) enzyimes thel clot fibnoogen: (1)
eiyae fhat deprads fibwwy Copend) (hid)  plasendnogen
activators;  (5v) pmﬂmmh'm activatems, (V) facter W
nl:Tmitm (v} factor X aschvators; (vo) anticoagulami
nctivities includimg nhibitors of prothrombinass complex
formation, toubiboss  of thrombin,  phosphelipases, and
profein © activators: [vill) enmyoses with  hemorrhagic
activity, (i) enzvmes that degrade plssnen serine proteinase
mnhakatoss; (23 platelet apgregation indwesrs meluding direct
acting enrymes, direci actng non-enzvmahic components,
and agents that require a oofacton; (xi) platebet apgregation
mhibstoes mcladimg: alpha-fibeinogenases. $Yamclectidases.
phospholipases, and disintegrins,'”

Therapeutic actions of snnke venon

Use of sonke +venom m different  pathophysiolemcnd
conditices has been menfioned in Asrveda homeopathse and
fulk medicine. It iz well known that snake venosn i cotplex
mixture of enzvmes, peptides and profeies of low molecular
mass with spacific chermenl and Wological nctnaties, Snake
wengny ooutalns several newrotoxdc, cardiobonse, cyteboxic,
perve growth factor, lecting, disinsgrins, hassommhagins and
ey other different anrymes. These protene ned ooly mflaed
d=ath to smemats and bumars, bt cnn also ke used for many
diseases. Many toxing from snake venon are mnvestigated and
fortmilated info dnags for the treatment of condtions sach as
cardiovaseular disorders, thrombosts, paralysis, vorious fypes
of cancers, and also in nociception and arthritis.

Venom  pepides havieg
fibrimodstic properties

The venoms from 3 snakes have been shown 1o indoce
defibrinogenation: ancrod from the venom of Calloselasma
rhodestoma (formerly lnown s dplistrodgsn shodosome),
batrmobin from the venom of Satfraps arrox mosiend, and
crodalase from the vepom of Crovelun adomowrens, The
parified fracticns of anerod, batrociobin, ad arotalass posseas
coagulnnt, protectyiic md ederolyte properties. although
their primary mechanism of action is a protenlyic effzct on
circilatine  fibrenogen,  Ancrod  eleaves  only the A-
fibrigopeptides, ot wot  the B-fibencpeptides.  fom
fibrinogen; this contrasts with thrombin, batroxobin and
crodalase, which cleave hoth fibrinopeptides A and B, Within
minutes of admarustratvon of ancrod ar batrexoban, there 15 a
sigmficont reduction in plasma fbmnogen levels, ond these
rermenty exceedingly low with repeated administration | once
or twice daily), The rapid fall in plasma fibnnogen levels 15
pecompanisd by 3 shightly delayed but marked rise m the
bevel of fibwinogen-filbvin deeradation products. Plasminagen
bevels are decressed aind blood viseoamy b fediced bug
fortned shements in the circoleting Blood rensain unaliensd,
Ancrod med batroxobin have been investigated in patienta
with stroke, despevein 'r]'mmhnas. myacardial infarction,
peripheral arterial thrombosis, priapism, and sickiz-cell crisis;
crotalase loas pot been admdmstersd 1o humsns, However,
results have been difficult to interpret, and additional weall
designed trinls are nesded o better dzfine the optimum rols
of ancrod and babroxeobin o the management of these
conditions. Owerall, trestment s well tolerated nnd serious

antifibrinogenolytic  ond
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adverse events are infrequent. In the conmilation Inboratory,
ameresd, batrosobin and crotalese may be used as rengents o
perfosm cospulation studies on apecomens of blood that
contain heparin. These venoin fractions can be substituted for
thrmomban . performing the thrombin fime end I remeving
fAbwtwogen from plasma for scourate  determdnation  of
fbrinogen-fibrin degradation  products'’.  Dhsinteprins  are
eyateine-rrch  low molecular weight polypeptides, which
contain an RGO sequence  fecognized by mdegrins
Trigramin, from the venom of Trimerenamy gramnens, was
the first venom distntegnn cheracterized as a competitie
inbibstor of fboneges bosding to the allb3 inteprin of
plaielets activated by ADP". Following this, a number of
other disintegring isoloted from differcnt snaks venoms have
beni meportad md reviewed™, It i interesting that, wilike
other RGDw-containing hgnnds (e filminogen), venom
disinfepring bind to allbd mtegrin withowt requirmg prior
arfivation of this itegrin. This i becase dismferring have a
unigque RGD-containing loop which can express the higand-
induced binding site (LIBS) on the B3 sulmit™, Recently, a
rebaitvely lage disisegnin (28 kD) contamng an ECD
sequence indead of RGD, molited fom the venom of 2,
Jovaracd lsas been reported This dizinfegsin has exnctly the
sadree pramary stroctuee as the disintegrin-like doossin of
jararhagin and was therefore named jararhagin C, Unlike
jararhegn, which in our sudies showed no interference with
platelet fesponsa 1o ADP, jarahagin C odubited both the
ADP- and collagen-induced  responses  of  plaslss,
Mavartheless, the fmding that jamdlsgin C inhibits collzpen-
incucsd plagelst nggrezation confirms our conchasion that the
disintegrin-like domaimn of the ervme jashapn recopnizes
the platelst collagen receplor, &0, integrin. Dsariegrins lave
the ability to inhibit the binding of RGD-containing higands
to plotelst allbfl3 integrn and, becmuse of thas; they tmper
platelet ageregstion responses dependent on s receptar.
Thus. platelets teated with disintegrins do oot nggregate m
response to collapn stirmalatvon, However, these platelets
show  mormal  phosphorylation  of the Dwosine  kinase
ppT2syk™". Collagen first binds to the aZll infegrin,
signaling for ppTlayk phosphorviation swed an inside-out
actrvation of allbld imegrin. In the disnterin-iresied
patelets, the allbd3 integrin i alresdy occopisd by the
veaoin ligand so that i oapregation response iy lost,
Howsver, ppT2syvk phosphordation is preserved. confirminca
that free a261 con bind collagen and sigoals i these plagzl=ts
It this respect, we found results usinge both jarahepin and
coatortrostatin particutarly revealing. Costortrostatin'® is a
dimens RGD-comaiming  disintegrin from  Aghisfrodon
contartrin confarrry venor, Suboptimal ADF stimulation of
Jerarlmwm-tremted  platelets resubted in & full azgregstien
response to collagen and thes :l:n.:]d be inhibited by either
RGOS peptide or contortrastatin™ Onr explanation for this is
that ADP caussd activation of the alfb} miearin in these
platelets, which then bound collagen. Inhibibon of this
bendiee by comtortrostatin erophaiizes the bgonadee of
allbdl3 i additeon to 2200 avepris oy the plateleticollagen
infernction, Recently, dismiegrins kasve been also shown to
infarfire with other inteprin-mediated el functwns; for
example, inhibitien of tmor eell-extraceliular  matnx
adhesion™ " and metastasis™", of adhesion of homan
uspbilical veit endothelial cells ‘h:r matriy profeins™, and aleo
of ege fortilization through inhibition of sperm-colemmal
adhesion”

Venam peptides in cardiovascular disorders

Hypertension, simply ststed = when ihe hlond pressore
mnegdierent excesds 14050 punHe Masy physioleeical
conditions can lead to high blood pressure and e long ferm
effect of hypertension melude beart fmilure, aneurvsmes,
badisey failure, Rt anacks, strokes asd napnares o tee small
blood vessels of the eyes copminbuting o blidness. In
pemieral, the vencers of rattlesnakes and other new world
crotalids peoduce altecstions in resistance of blood vessels,
changes m blood cells and congulation mechansm, dirsct or
mdirect: changss m cardine and - pulmonary dynamdcs, There
may be dlferations i pervows system and respiratory
systemy™ . The potency of venom and fis affect on buman
depeand oi the 1vpe and aneoant of venomm injected and the site
whaere it is depeasted Other pocaroeters poch a8 sem, gaiviral
health, size and age are also mfluencing factors.  Clinical
experirents and history show that the deatk may oeour
within Jess than 1 b to several davs while the most desths
ocoumed betwesn 18 to 37 h Snske venoms significantly
tower the Hood pressure in human victims and experimental
aninrels. H}"F‘I:tﬂ]ﬂﬂ.ﬂ. ancl shock are sssocmted with sonke
venom poisoning’ . Experimentaly, it has been found that an
miravenois holus mjection of a Crotalos venom causes an
dinediste fall in Mood pressure ard varying degree of sbeck,
nesociated. with mitinl baem concenfrotion followed by a
decrease in hasmatocrit values™, Captopril was isolated from
Borhvops fargvaes veiboi o o exampde of B therspeutlc
derived from the snake venoms™, Increased blood velume in
the lumg and pulmorasy antery pressure with a coneomitan
decrense in pulmonary artery flowe and a relatively siobla
heart stroke volome are noticed When Crotabos venomn i3
gven IV slowly for over & pertod of 30 sunmies, there is
vpe volume sscondery to on incresse i capillary
permeshility to proteins and BBCs, The experimengal results
shovwed  frdfial  haemoconcemrairation, ladacdamiea  amd
lipoprotienamia. respiration becomes labored and if penod
prolongs: aniwal becomes oliguric, rales develop and the
animal dies’™ Significant contribution comes from the
work of Shermann ef af’ He observed that Malayan pit Viper
vero has Blood drinminge properties and could be effective in
treating stroke patients. From 2 study of 200 stoke patiests,
42 %2 who were given the snake venom drug CAncord) within
3 h of stroke Mayberg and filan™ reported that onset
regamed significant fianctioning compared 1o 34 % who gat o
placebo. The role of ancord i patients with hepanin mduced
throsboeytopenia thrombosis has been clearly established™.
Use of Ancond has been reported successive in candiac
catheterization and coronary artery bypass grafting™. The
antithrombotic and thrombelytic activities of agkisacutacin
(Aek). a comporend isolaled from Adglbistrodon  ocutes
wenony were defermuned iv vito md o wive. Ak can
sigificantly inhibit thromins formation and accelerates
thrombolysis of pulmonary emboli in rates”, Et:-amtl}.
Gommes ef ol identifies & non protein micromelecular toxin
(ol wi 260} from the Bdisn King Cobey venom, Thds ton
possesses antlaryilurde groperties ab micrasrac level.

Vensim ptprjdn in cameer therapy
Cancer is chamcterized by uncomtrolled cell division, ::11
transformafion, amd  escape  of apoplosis,  imvasion,
anpiomenedis gl metastasis. hdoction of apoptosis s the
et dmmportant mechanism of many anticaoer apents. Snake
venam dismtegrins are the low molecular weight moleculss
with different structure, potency and specilicity imitially
polated Brom viperid snake venoms, wsunlly contain mtegrin,
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am agent for development nfl]'l.:r.ap:l.llu for the treatment of
cancer, Integrims are important in cell adhesion, cefl
migration. tisswe orpanization, cell erowth homeostasis asd
indlampsstory respakes, o they are in the study for the
development of drugs for the trestment of cancer”, The
induciion of e apoplosts manifess the control on the fuoor
size and pumber of fumor cells hence  establishing the
application of apoptoss indocers ad vital componedts i the
tresatment of cacar. Tenti af e« purified anm - apophoss-
inducing factor™, apoxin 1 from rattlesnake venom and
amine-terminal sequences of the purifisd apoxinl similar to
L-aminwy acid coedeses (LAC), After creation of the primary
striscture of apoin-1 by using cloped e-DNA the mzhors
demenstisted that apesined likely fo bind FAD to cotalyze
omidative deannnation of L-omane seids and  apoepteais
indicing activity, Waumann ef ol isolsted md ponified Le
aming acid oxsdases (LAADY from Borfraps feucaras (Bl-
LAA0 and réposted biochemscal fedtures of BI-LAAD
associnfed  with its effect on platelst  function  and
cytotoxicity™ . Cytotoxicity of Bl=LAAD was observed in the
stommach  capcer BMEN-45,  awdeno  caocinema  HUTL,
colorectal REO and buman Gteoblast LL-24 cell lines. The
anithors comcluded et B lwciens venom is cytotomgn actisg
pritmarily via the generation of high amowits of Ha0s which
kills the cells. Kim & of. punfisd venom of kg cobra,
Oohiaphagur hannall and  deferminsd.  the  eytolomc
components in purified venom™. The components were
meinly consistent of Leamine acid oxidase, The mzhors
ofearved evtotoxie effects of L-amimo acid cxsdsse on
stomach cancer, murine melmoma, fibrosarcoma, col orectal
cancer ard Chinese havster ovary cell lines. | was observed
that cytoloxic protein causes inkkibition of cell poliferation
by 74 % pccording to [3H] thymidine uptake assav,
Mechmism of enzyme action may be related to the inhibition
of thysnidine icorporation amd an mwerackion with DMNA.
Crebrim ef @’ evahiated bath fr vitve and i vive antihomar
activity of p-bromophenacy]l bramdde (BPB) medified
botheopsiosn-I fFom Borbrops fvaracuss venomn (BihTX-
I}, Dhfferent tumor cell Imes were found to susceptible from
Iytac action of BPB-BhTXE-I and alsa fom synthetic pepiida.
G e ol stedied pharmacokinetics of cytotodm  from
Chinese cobra (Ma'e nafa ara) venom in rabbis", Plasma
levzls of the eyfotoxin were malyzad by a bictinevidin
enrymeslmbeed mmmmasorbent msny. Gomes of &l purified a
lethal cardigfomic-cytotoxic  profein from  the  Tndian
monocelte cobra (Yala Fooerrhia) venoin by ion-enchaige
chromatopraphy and HPLC®. Cytotoxicity studies on homan
levkemic U937 and K362 <glls showed o sipmificant
infibiticn of cell profiferstion in a dess and time dependent
mumer. In msotber work, the authars purnfied venom from
Indian Naia agpa I‘]:I.I'-I:I.IEh 1om exchange chromntegraphy and
fousd  that Gacton 32 peodoced c:.ﬂn!ma:-cadn:mmn:
properties . NN=32 showsd cvtotoxicity an EAC sells,
merezsed suraval time of mocolated EAC mice; reducsd
solid tusmor voloee snd wespht BN-32 Gwdoced anticancer
arfivity o EAC mice iwehated theoogh its apoptogedie-
atisidant  propety. Maklasl &t ol dsclatsd  and
claracterized a ]m-u [B.Tt.'-uL}l from the venom of the wmaka
Bethraps fararacusy’, The authors examined in vitre effect
of the BIcul on adhesion of human ovarian ard breast cancer
carcinonn cells and viability of these cell loves, 2 well ag of
human  glioblastoma, human Bladder carcmoma  hinmn
leykemin and bovine brain endothelinl cells, Bloul. was
Foanzd as a potent inhibitor of growth of some tumor cell lines
and an endothelial cell line. Fhmg of al™ wsolated ACTX-6

from Agkisirodon arwius make venom and demonstrated
cytatoxis activity to varions cencer cells m vitra, The authors
uivestigited the exact mechenizsm (induee cel] apoptosis) of
ACTHS. The mnhors feporfed that ACTX-S-imdoced cell
death through production of ROS {hydrogen perooade). Sun
ef ol extacted specific proedn Okinawa Halbu apm:m
protein-l (OHAP-1) from Okinews fobu venoan which 1s
wall bmown for ite tomie effects™ In thie etudy, it waes
mnvestigated that OHAP-1 ecould induce apegiosis in some
ghiomn c2lls and efvecidatzd the possible mechamsm involved.
Induction of apoptosis was determined by using DNA gel
electroplioresis, DA flow cytometry and TUNEL assay, It
was reported that apopiotic effeet of OHAP-1 on malignant
lioisn celis could be theough the generation of inracellula
ROS and pS3 protein enpression, Karthikeves o o™
evalunted antitumor actyvity of the sea snake venom (Lapenris
crrdus) agsanel Ehrlich's ascites carcmoma (EAC) in Swiss
albary ndce and Hela and Hep? tumer cell culfmnes
Decrease i tumar valume and saable fumer cel]l coont was
otserved these characteristics  were considersd 2= an
mmportant mdicatar of reduction of tuneor barden, Fue o af
studied snoke vepcor-denved arginine-givcine-nspartic acid
(RODN-containing disitegring (e g rhodostoming™, which
mbsbated the adlesion of breast ard prostate cancinoma cells
to bone extraceliular matrices, withoui affecting the viabality
of tumor cells, Tt was reported thet co-admmistration of
distntegrin with tumar cells inkibaed tasor growth o bone
throwgh the decrense of cell adhesion, migretion and
cetaclysin in bone, Gomes ar o™ purified and erystallized
h=at stable prob=in toxin (drCT-I) from Esstern Indian
Daboia rresedlt ruesell] venom d0CT-I was evaluated for
anticancer activity agamst EAC cells v vive and hnuisan
leukemic czlls (U937, K562) in vifre, drCT-1 sigmificantly
decreased EAC cell count. The mothars confirmed mduction
of spoplods. T owes found et deCT-T woughe about
apoptoss by G1 phase arress of the cell cycle. Lin ef af®
pal#ed cardiotoninn T (CTX T, from Moo safs ofvg
venaiie and reported fis anticaneer activity. [T was evidenced
by acoummidation of sub-Gl popalabon, exiemalization of
phosphatidylserine, release of eytochrome C. md activation
of both capases-9 and caspase-3 that CTX Hl-induced eell
ppoptosi Stedy  showed  thae CTX T suppressed
phosphorylation of JAKZ, 5TAT3, Ald, and petivation of
PI3EL T was mggestad that OTH 111 suppressed TAK Y. and
PIRK-activation in puwallel wath the mhibotion of STAT3 and
Al phosphorylation. Nunes or ol evaluated the anti-tumor
potential as well a5 its cytotosdcity and hemolyss sctivity of
BIL, a grlactoside-banding lectin isolated from Botfrops
fewcurry vemom, The methors verified induced npoptosis in
E562 cells, by phosphatidyleerine externalizstion analysis
and mitochondrin! membrane potential determuination. Bobte
e al”. purified Bleul, a lectin from Borfeops forarocusiy
venaom by affinity chromatogrphy and observed its oytotoxic
gffects 1o gastric carsinoma cells MEM45 and AGS, Bjeul
was exatnined on the cell morplnlosy, cyteakeleton using
fluotescence mbcrascogy. The suthors confirmed cytataxiany
of Bleul, oo tuoer cells mainly by alizring cefl adbesion and
thraagh induction of apoptosds,

‘emem Peptides against Viral Infections
Ly fecent years, 8 cosiderable progress has beei made
understamdg varal obogy and manerons clinicall trHals have
bezn comdhacted with vanous candidate antiviral drugs, many
obstacles remain to be overcoane, mcloding antigen diversity,
the high frequency of wiral mutstions. and the desimiction of
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the imamme system cells after infection and imperfect animal
models, mmong athers. The amtivimi acioity of smake venoms
represents 8 mew and prosdding  therapeutic  alemative
amunsg the resistancs mechanisms developed by vimsss, A
new study emgploved moascytoloeds venon frachions from
Crotafus dirissns ervifices (O and idemified the effect of
this snake venom apamst fhe messles vious, At concenbrations
below 100 peial, the Cdi wenom  shoewed Bo o csll
eytotomicity. Replication of the mesles vims was mlihited @
%ero cells when the vepom was added either prior to or
during cell mfection by the vims, The concentrations that
successfilly mlibited replication of the measles vines were
0.1 pg'ml and 100 pe'ml. reapectively™ . Another sndy that
demenstisted the potential therspeutic value of venomm wes
develeped  wang Mg mEslcellls  owmom  dn lwosn
ervthrocytes infecied wath the Sendai wims, This reszarch
foud that cells infected by the Bendad vins were ten lmes
more susceptible to Ivsis when exposed 1o two of the five
venoms tested. Four cyvtotoxins  isolated  from  Nepe
sugraeollis snake venom also showed that cells infected by
the virus were ten tumes more susceptible to the cyictoxc
achion of the wvenoms when compared to normal cells.
Therefore, the shxly showed the clinical importance of the
selective destruction of cells dinfected with the Sendai vins by
the venom’ ", L-aming acid oxidases (LAAO) flavoenzymes
obtmned. from the venom of Bethrops jeraracg, were foond
o shoar smitdvirad activity agamst the detpue vius 0a recent
study, i cells infected with the dengue type 3 vims (DENV-
A and ireaded with LAAD isolated from the wvenom of
Bathraps poraraca, there wns o reduction m osaml load
comypared to cells infected with the same v and not treated
with enrymes from the venom™ . Metalloproteinase infibitors
present in snake venom maey prevent the production of new
vireses by imhibiting protesse enmyvmes™ . Protesse
inkilsiors comuonly block the profease enesie i prevent
the cell from producing new wviral particles. Immunolane, an
oxicdized deqvotive of the odoxin edracted from Mg
slewreaigfy. srake venom has shovwn 1o inbebai the mfection of
Iymphoeyizs by HIV and feline immonodeficiency vires
{FIW) through the chemokine recepiors CCRS and CXCRA™,
A group of wmvestipators m Asia feported a remsarkable
sirnilarity berwesn the 164=174 sequencs of the short ssgment
of apld® of HIV-1 amd 3040 pming acid residues of the
long-chain neurnboocins in the venom of snakes such ns NMara
simensis and Bungarus multicincte™, Therefore, bath are
able to compete for the same recepior of HIV bmding sise.
LAACG, obtained from the venom of the Asian sake
Trimeresurns  stefmepert, was purified and cloned At
concentrations thai had liftle effect on cell viability, LAAG
was able to inhibet the infection ad replication of HIV-1 mna
dose-dependent manner. This was the first report of potentaal
amiviral activity shown by LAAOQ extracted from smake
vemom', LAAD, present in the venom of Crotalis atrar,
Prendechis owsiralis and Trimeresurws stefmegert inhibit the
infection and replicarion of HIV throwgh the p24 antigen i a
dosa-dependent manner™ . The presence of the p24 anfigen
in directly refated so vieal Joad™, As well as binding to the
call membrase protein hisrogen peroside (HaO0), sn oxvipen
fre= racical, 1= able to mhibit infection and the replication of
HIV, further mproving ifs amtiviral effect. In contrast,
cafalases vse H-AD. as a subatrate degrading it asd thss
reduocing its antiviral effect™. LAAO iz alss an Enportant
compment of the vemom of the smake Caolloselzsmg
rimdortomna, foend in southesston Asia, which induces cell
apoptosis and exerts anbbocterial and ant-FIV effects I

Some sthadies conducted with the venoms of vanous snakes
such s Crovalns adsmanrens, Oyurames miceolepidoms,
Biwparns cavliche. Hydroplts cramocinius, Nafa g,
Noreefls aterater, Noja sunmcvamg aad Najo eodcie have
demonstrated an anti-HIV effect™ . Ancther example of the
anti-HIV effec of blo molecules extracied from venoms s
phospholipmse A2 (PLAZ). This phospholipsse has been
aepociated with a vagiety of mological effectz sch as
aviiding the intrasellular relesse of the vins capad peotedn
throzgh oo unknown mechmism, supgesting that  thos
substince bock the entry of the virus iméo the cells poor to
and regardless of the use of a coveceptor. The antiviral
activity appears to trvalve & specific mveraciion berween
PLAZ qnd thee Teost cells Venom PLAZ protects the primery
leukeeyies in buman Heod from the replisstion of HIV-1
Vari . PLAZ, found in the venom of many snakes, has
bty shown to block entry of the vims into the cells priot to
the wines neoating process by praventing the intracellular
relense of profems from the viral copsid™. A study developed
with 12 symthetic peptides derived from FLAZL, contained in
venony, showed an anb-HIV effec. The pibv pepisdie
prevents HIV-1 from binding to the T cells, simee it binds to
the CXCRA recopior T, Therefore, the viral pamicles are
unable to bind to cells aind affer 8 comain pessod of tinee they
become unviable smece they ars unable to multpdy. Agnmst
HIV: In a study conducted by Villarmobin ef of. ”, crotoxin — a
phinspholapase {solated from the venom of Crofinus duriasis
terrificus (PLAZ=Cdt) — shooeed fr vivrg activity sgainst HIY,
The anti-HIY effect of PLAI-Cdr (inhdlition of gpd4} is
peohably the resudt of 1ts capacity to destabilos some hinding
receptors  (cell-surface heparas). Chemokine sawd  their
derivatives formea class of HIV inkibiors that show peoinise
a5 potential therapeutic ogeots °, These substiness are able to
compete with the glycoprotein E%IIEI]] from the virnl
eravelope to bind with the receptor™ . Furiherimore, Vaiious
low-malecular-weight compounds thet bmd to CXCR4 and
inbikit HIV-1 replication lave been identified’ . The ability
of peptides and small mobecules to block the entry of HIV
throwsgh binding with CXCR4 has already been desaribed* .

Vensm peptides ot aew promises

Muny typss of venom heve amtibactenial propertise. For
emple, Stiles o7 o™ found two antibacterial bicective L-
aming acid coddace components in King broom ( Preudechic
australisivenom that were 70 and 17.5 times more effective
w vitro than teracycline, a dmg of choice for Aesromonas
mfectioms. Antibacterial and antiparasdtic effects of the
venem of the Margie” lancehead (Bothrops maraieensis)
were showm to be cavsed by PLAZ and L-amine acid oxidase
toxins®", Eric Linguelia e o/* identified the proseins from the
binck mamba {Dendraaspris poldaeeis) that causes incrense 1o
pain thieshold in comparison to opeates by acting on different
site that is ncid=sensing jon chanmels{ ASICs), suggesting thas
they offer severnl potential tagets for futore dnig
devealopitiet

CONCLUSTION

I may be conchudad that the sake venesn may save oz a
siartmg material for dmg  design f0 combat  several
mathephysiological problems. But due to very fow clinical
studies se available so there extensive need & required to tun
research programs to clmscally woek out the several different
areas liks cardiovascular, onti cancer, neumological, with a
view to develop pew drags to combal human suffering and
death globally.
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