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NIRODUQTION

Snake véncm, the greatest proporifon of which con~
siats of nop~osilulsr proteins, is eslaborated and stored in
specialised glands which are analogous to pareotid salivary
glande of sammels. The protein gomponent constitutes S0 to
92 per cent of its dry weight and contains more than one
toxic prineiple, The more minor components ave organophos-
phorue and non-protels organic materials. It also contains
2 number of metallic ond non-metallic ione, Aceording to
their mode of action, snake venoes can be broadly classified
as aeurotoxic, hasmotoxic and myctoxie,

The amount of ejectsd wvenom in liguid fwww varies
from 4 to 5 drops to 1 ml in & eingle strike, dejending upon
the age, nize, species of reptiis and warious ether environ-
nental factors. Fresh wenom ig colourless and transparent
or sometimes piraw coloured, Its relstive vigeosily varies
from 1.5 to 2.%5. Venos can be dried in vacumm without loes
of {ts potency or toxicity, depenfing on the epecies, In
the dry stage, venom appears light to orange yeilow in colowr,
Dry veanowm can be refrigerated for years without appreciable
destruction of toxicity, On the dry welght basis, the amount
of venom injected in a single bite has been put down an -
Indlan codra (Naje nata) 211.5 mg; Common krait (Dungarus
onsruleus) 64 mgs Banded krait (Bungarus fasciatus) 42.9 mg;




Indian Dabvoia (¥ipsrs pusvelil) 72 mg; Fhoorsa (Eghis
carinntus) 12.5 ug snd $he calculated fatal dose for msan
would des« Cobra: 15 mg; Common krait: 1 mgy Banded krait:
10 ng; Viper: 42 mgr Phoorsa: 5 ag (Chaudhuri ek al,, 19M).
Iried venoms are not completely soliuble in distilied water,
Elapid venom 3s more seluble than ths Viperine venom. Solu-
bility increasea in physiological saiines. JNajy najs venom
can dissolve upto 93.5 per cent in physiological saline.

The pH of the squous seluison of Naile najm venom is 6.6 to
7.0,

In addition to proteins, there are also non-
protein niirogen cozpoments in anake venos that might
exhibit biglogical sotivities, Aimong the metallic lons,
sine is more predominent ond ocours at a concentration of
5 mg por g 1n dried cobra wenom. It is not assoclated with
the phogpholipass~A or the neurotoxin of the vencm. Possidly,
by inhibiting the phosphatases and other ensymea, it protacts
the venom gland from damsgesr by Lits own seerstions. Giltter
et al. (1363) observed the presence of copper, bound with
protein at & concentration of 4 =g per g in ¥aja najs venon.
Zallex {1940) eatimatod the riboflavin content of
snake vanom responsible for yellow colour a2 140 to 240 meg
per gram of dried wenom. Devi and Srivastava (1963) analyped
snake venca fur the organic constituents and indicate that



venos contains not only toxie proteins, ensyme proteins
and peptides but also contains nucleotides, free amino acids,
sugars, phosphorylated sugers and iipids,.

The protein componsnts of snake venom can bte cles~
gifisd into three groups (1) Protein with toxic propsrties,
(2) Froteins with ensymatic sctivities asd (3) Protein with
no known biological activities. It was found that toxicity
of anske venam as & whole is the vombined effect of various
provein components. The non-protein comstiituents in the
venos are also toxic, but they are not letkal as is whole
venoN. Hecause of e great number of enzyme rystems that
were found im venom, it was only natural to associate the
toxicity of snake wenoms with these ensyme syastem, More
recent work has concluded, however, that thers is no absolute
correlation betwesn dhose fractions having ensymatic activity
and those containing lethal factors. .Jvon as early as 1833,
Hitcheil pointed out that small molecular woight compounds
wers responsible for the lethality of snake veass. These
observations werz alsa confirmed by a nusber of investiga-
tors. Attempte to track down the precise nature of the
toxic substances in shnake venom inwvolved isolation, identi-
fication eand purification of the toxic principle and deter-
mination of Lts chemical etructure and clarification of the



relationship bDesween toxielty and structure, The develap-
mont of more ssphisticated techniques as electrophoresis

and chromstography, chemical methods and salt precipitatlc
techniguss gove new dinonsions and bro-dex pergpectivo to

the problem of venam chenlatoy.

Liesctrophorettc separation of differont components

from [aje nala venon

Ghopli and Te {1978), IShamzed (J.4v) and . .euki
et al. (1934) severated the peurctoxin, o m.jor corpensut
of elapidas venom fron other compencaty of cebra viaum oy
enploying different eleoetrorhoretic procedures wnd stadaec
thelr behavisural pattern in the elegwtrlond Zaeld. waosh
et al. (1961) purified <he neurotoxin INau 2ajs B.js venoL
free from cholinesterasc aculvity. laetor wnd wav (1969,
by employin, starch gel electraphoreais, obiciael nine
diffcrent compenents from Cobro venss \Jlgjc naja) rike
cholinesterans, ploepholipoge«A, .=g9ino acid oxidase,
protease, phosvhollesterass, 5' nucleotidase, phosphomony—
egterase and neuwrotoxin. Of the several comgsnents af
Cobyra venom that migroted towseds the e2thade, the one ti..
exnibited the texic ef’eet 5% the vendm . ac nat ac.cociated
with aoy euzyme aetivity. Jhe froetions on Jhe upode ~dtle

when tesled reparately weve non toxie; when they were



coabined and tested, no toxicilty could he detscieu,
The authors also separated the fraction neurotoxin from
the saxe yvenom which wag free from hemolysin.

flezolysin, a fraction of cobra venom wae first
meparatod electrophoreticclly by Ghosh and De (1933).
Iwanaga et al, (1955} also seperated hemolysin from
cobra vonom free from other enzyzatic prinsiples ucing
eolumn chromatography and this fraction wus found o be
stzble for a long time without loss of ite netivity.

A fraction observed {n cobra venom namely cardics
toxin which has got direat action on the heart was isola-
ted and puricied from Naja nejs venom (Darkar, 1947, 194¢
Slotte and Vick (1563) found that the most basic poly-
peptide imolated from ¥ajas najs venom by chromatography <
OM Sephafiex column ehowed a strong cardiotoxic actividy.

leeithinnze~A or phospholipage~i, & compongnt of
Cobra venom has alco been identified and studied by
various invesuigators. Clasca Penderia and Hovet Hitti
{1960) measured lecithinmse-A acitivity in Naja naja
venom employing paper ehromatography and found that
HEaje naja venom wae hipghly active even at 1 meg eoncen=
tration. Condrea gt al. (1964) imolated and purified



phospholipase-A directly from Najs naja venom. Fhospho=
lipase-A from cobra venom was erystallimed and its amino
acid composition descrided (Cuvrie ot al., 1968).

Slotta gt al. (19T71) prepared phospholipase-i from

Naja naje venom by column chromatography and tested itp
enzymatic activiiies on lecithin, red cells, red cell
membranes, cshospholipide of serwm, egg yolk and frosh
brain powder and miso obserwved the fomwation of lyso~
vhospholipids by the esection of phosgholipase~A on phospho=
iipids and, st faster rate, from phosjsholipoproteins,

An engyme which is peculiar to the elapid wenom
and absent in viperine venom is the cholinesteruse. Ihis
enzyme abundant in Cobra venom has twen {dentified and
soparated. Chaudhuri (1942) obtained thie cnzyme from
Cobra venom in a purified simte and found it was 20 times
more active am orude venom. OSubsequently Nasier and Rao
(1959) employed electrophoratic procedure fractioned
cholinestarane from cobra and banded krait venom, Maesars
et al. (1971) using sterch gel electrophoresis obtained
ton components umong which the cholinesterase was found
to be higher in thin venom.

Lewaaino acld oxidase, an enzyme present in gnake
venon which is capadble of hydrolysin; the I~aminoe ecids



wae separated and purified from Codra venom (Zeller, 1344
and Metatsr, 1956).

By waing spectrophotometrie muthod Amma and
Sarker (1963} inwvestigzated the aetivity of DName and
RNane in differsnt species of enakte venons and obgarved
that the Izndian Cobre vencm exhibits & very hich Riose
activity.

wvhosh and Batacharys (1352) uud Johaesn gt al.
(1953) detscted an inorganic pyroghosphatuse and deyhos=
phorylating enzymes (A7Pase and AbPase) in (ubra venom
by incubating inorgaunie pyroghosphate with Cobra wenom
at 37°C for 6 days. Sulkowski et ai.(1Y63) purified the
non-specific phosphataee from venowm while attenpis to

obtain 5' nucleotidase.

A cell respiratory snsyme, cytochrome oxiduse
has deen isolated from Sobra wenom by {ractionate preci-
pitation with amsoniom pulphate at low tempsrature
{Chattorjee, 1945). Meldrum (1963) separated from
Haja paja venom by means of starch gel electrophorcois,
twe fructions, able to irreversibly depolarize skeletal
musele depignated am “skeletal musele depolurizing factor®,
Brojrancs and fatel (1965) had shown that ithe lethal



factor in Naja najsa venom was a glycoprotein. ISraiganca
et al.(1967) imsolated cytotoxin from Cobra wvenom chowing
selective Qistruetion to Yoshida sarooma cell.

A @iroct hewolytic factor from Cotra vencm has
been identificd, and it wes characteristically s baaslc
protein, and it was designated as "direcct iytie Zaotor®
{DIF) in view of its lytic effect on washed red blood
cells, Larsen and Velff (1968} purified from Naje naly
vonom by mesns of chromatography, cel filtration and
anmonium sulphate precipitation two basle proteins named
cobramines A and B. Various terms iike cardiotoxin,
skelctal musele depolarizing factor, cobramine and direct
iytic factor (DLF) designate one and the saus protein
responsible for all the above eifests (Condrea &t ai.,
1964 and Aloof Hersch eb al,, 1968). Xabara {1971)
uaing silica ged thin layer chromatography was ahle to
fractioned Bajs naia venom inte atleest 4 major chenicel
eclaccification = large molscular weight protein, peptides
of molecular weight less than 10,000, glycosides and
1ipidse,

From the electrophoretic analymsis of Cobra
venom it is clear that each of the components fractioned
from this venom can exert itm physiological and biochemical



activity on the different blochamical andé physiological
systems of the body. Most of the enzyme Iraciions Leo-
lated from the venom do, not seems to show inherent toxi-
city but they will contridute their part to the total
toxicity of the main toxic constituente in the venom
therety causin; the deeth of the victim.

Engymes in Co enom and their actions:

From the different fractionation procedurss, it
io observed Lhat snake venom contains varlous enzymatic
and non-engymatie principles in diffcrent concentrations
with varicus activities in the system. Tuee more imporitant
eneynes observed in Cobra venom are phosphatases, nuclcases,
proteases and esterases, cholincsterase, hyalurouidsec,

phospholipace etce.

Fhosphatasant

{Hnake venom contains sevaral ghosphatases involved
in the hydrolyeis of phosphaie bonds in nucleotiden, Thege
are phosphomonvesterase, phoprhodiesterase, 5' nucleotidone,
ATPase, DiNase and endonuclease. Fhosphomonoesternse hase
properties of an orthophosphoric monoester phosphohydrolase,
Fothing is known about the pharmascological properties of
venom phosphomonoesterase, It has been suggested that the



10

enzyme ie recponsible Zor Lhe ATvase and Dwliase uC VAVi=

tilllame g al. (1962) found that hoast o=
produced prolunnuy

tieg of venom.
ajesterase civen intravenously in octs

fall in oystemic myterial Plood pressure. shosphodiesicn
activity in crude venom can be déstroyed by heatdn, ot CF
Snaded

for 0 minuios in precence of somonive culphates
venom phosghodissterass aleo can hydrolage cyelic nucler
idasen. 1t avtacks the linkege of 3' and ' of AN

eyelic adenylic acid. lhosphodlesleranc, plologicaidy -
blochemdeally dilfeventinted frou Awase, has diaprascu=

2 omRi ddetriousdon ewon: venoss (Peredra st al., 1911,

51 nuciestidase:

5! nucleotidace e a cormon congt{furms ;7 .
LETINEA
soake venoms and in Mozt ineion
2 DL ances, £ i the 1
W TDS, Get
ribonuclent
phosphohydrolase which catalizes the hya e

phoophatase tn the venom. It Sga ot

ralysete oo
- q - @7 e
onueleotides, yielding ribonwleoniae g
. by

te, &7 nueleotidtage, which Ipdrolygia the te 1,I -
- Cirel ptog.
phate froo adenylic acid, is widely dintrivuteq 3

«“n o

LDIA eon inhibit h =
the aetdon of this e
zyme end the
or Ty
] hours who
s . re8,
absence of LOTA 4% iz stable for g ®in he
for 3

logem all Lts activity witkhin

2 e
(fulkowski gt al., 1963) WE evin at aye



1

ARVuxe, .iDigee 8nd Syroyhosphstase:

Lhush and Battacharya (1951) huve 4av - eidioue
adinosine triphosphatase (A2Fase) sud ‘wPaso in smile
venoms, which eve capable of aplitting one o habs Boml
fwam the myredhosvhate iinkage of ATF, produeing 4o ule
ghaoonorde aclid, Cobma vench alog pasces. 8n ALFGEE Gl la=
vity and in adaiiion to these dephosphorylacin, @B oL,
Cobra wenon eleo cobiaing an inorgemle pyrophusphaldge
{Jomnson et ul., 1955 and Kays, 1960). Che venom swzatt
in contrast 13 other tissue ATPase, hydroiyeia aipha

and beta pyraphosphato bond of ALVe

LN = Lyrophonphatase:

Chosh apd Battacharya (1951} oboerved etwon, .t -

girophosphatase activisy in Cobra venmon, 1% com hrdrod rc

~ ¥4, and 1t eon be eorpletely inmctivateu by heatin, ¢

903 fo. 30 minwten,  The DOV eplittinc enzyme camot
hydrolyse AP or thiamine pyrophosphate, then P i - VP

rhosphatase acts on NP in the presence of 7n** adeny. ic

acid is liberated without any production of Phosphari

acidsin the shoence of 7n'" edenopinm any g, o moleey
: Cule.

Hably

) d
11 TR 1 v
acld vhich im formes by the :3% °
on Ly, "f oo

of phosphorie acid are produced ppy,
1,
action of *' nuclestidan 4 %0 ine

Ny
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Hugleass s

Nucleases in snake venom are gapable of hydroly-
sing phosphodiesterass conds of DNA and REA (usorgetsos
and saskowskl, 1962 and Nikelskays sk al., 1962). Tuey

exhibit boith syomucleuns and endonuclease activities,

Non-speoifie phosphatupeps

The gocurrence of a non-specifie monoesterusc
in snake vens® capable of hydrolysin; monophanyi phosphate
wvas demonstrated by Gulland and Jeekson (1938).

Proteasss apd Beterasea:

The endopaptidases of snake venoms are trypsin

1ike and the venom of elapids ars poor in protesses

Zeller, 1351), Hapid disintegration and deep necrosis
sxtending down to the dons with subzejusat muswification
axre molnly due to the aetion of protease present in
venoie, Inherent gqualities of anake venune appears to
hove a definite corvelatlon with Drotelin ami phoepioii-
pase=A content. Ihe aciion of purified venom protcanse
is completcly inhibited by sodium thieplreolate, wyoctine
and such chelating agents and TN, Injection of surified
proteane intravenously into gunea pigs cauxes aignificant
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wmyolyeis with hessorrhage, Snake venome are obviously
devolded of chymotrypsin like enzymes {Devi and Serker,
1956)

Rac and Rao (1u56) while investigating the
hydrolysis of hemoglobin by orude cobre venom (Ngja naje)
at different hydrogen lon zoncentration found very little
dogradation of gubstrate in 50 minutes, but noticed appye-~
ciable protsolysis when the reaction is continued foxr 24
hours and also observed there ig more than one proteol, tic
enzyne prescent in Cobyas venar. In general, protsolytic
sneymes end hemorzhagie feckore are associated in the

same fracticn o venom.

I=anino acid oxidoge:

{he sxistance of a powerful enzyme in snake
wvenoms, capable of oxidieing r~amino acids was first
reported by Zellsr (1944) and designated as Cphic~Leanino
acid oxideme, The I-anino acid oxidase present in cnalke
vanoms is moat active of all the known i-amino acid
oxidases otcurring in the liver and kidney of animais.
“he eactivity of thie cnzyoe varies from venocm to vanoi.
I% was found that venor L~-amino soid oxidese can activate

proteapes snd peptidases (Selliew, 1547), Nragence aod



Luaetel (1258) found thet Cobra venom aud cther veno o
wepming scid axldace, can act &s apserobie dehydro_enoce
enf iransler Lydrogen to ferricysniue in anaevobic condis
tion in aboence of added cervier. e cotivity of .-arlns
seid oxiduce of ay veast ool be pearursd manosedric.lly
in ‘arburg os aratoe chowin, the rate of oxidation 5 i
iusierne in i.c precsuce of ep excesp of catalase at )t o
in phonphrie buffer ot 37°C. ship enw me 1o Lolely stauwe
Lol retalne ite aclivity for mnny houve even in diliate
galution at riow temgepalurc, Jhe eprystollized enayme .
ity redun~d forn is more resiptandl fo hest thon Lts oxldi-
zed fuyme The potivity of thias esgyne i rivongd, inhi je
ted by aliyshatic rcnd aromatic carboxyixe acid, sdfonie
acid e culionilomides and they qeb &~ sovatitie anhie
bitors. 4 close pariliclism detweer £ vin concent and
arino ascie uxddase activity of different epceloc ol shares

LAS « mft buuft Tecorded,
Sholinesterage:

e greconee of Acetyl cuolnesterase and non
cuolinostorase in venom of cnokes he. been re mrbed uy
several aavestizators. surified choléndeterase from
Cobra venso dssy nol cnow the toxde pro.crties of crude

venome This Liet definitely identifies the el 8agymE
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as o provcin other thin nebvrotoxin. slagid venom
congainp % °Lo cusyme capable of hydrolycing Letylohosd. we
The oceurrance of the enzyme in the ‘enute of wil gpecie
teloneing to he elapldee wae olmultaenc xar 1y £oporh G L
Iyensar g% al. (19.0); Ghosh gl wul. (19,9) and mel T oh
Ran {(1959), wnile (hio engyme 15 absent in viserin- v 5
bowewer, thoch g oie (1301) neticed wuid paci s new. -
toxin se, ar tid Seur Taobe venom 848 nelb cxy 1t 0 g L
acvaviiye Jue cholineaterase of vonoms LR IWIJL 8 oo wd
mothyl acetyl oholize bui not heasoyl chrline. im0 owava
ip ishiblved by ca feine, shyeosticrne amd ha R o weenire
tion 0" Libe pote {weller, 1,51). Cholinestexace 37 . w=
vensm 45,0ars o0 poscees wide speoificity, oince i< e w
hydrolyee acetylcholin~ester, mon=cholimeston, npanion -
epter cte,  Jevi ond Carkar (3956) noticed thit eserine
can inhibit .he aydroiysin of acevrloholing By Toboa v o
ebalinccter ~es  They ou vebed thay cociinestorass or
vorozs should be recardel ag mixtire o sevor 4 lnaens

YOOr2 v am z.alinestev-ce lu stawle Jor 79 4. JONT e
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activity con alro be blocked by cyoteine, elirate, s

ceictin and oibumin. 2¢ hae eupare~like aesion wm. ¢
vlock the tr.asmipeaon of aorwe amprlor & B, LETA A
Jie nouromugLLsay juncsion ( erkay and sadden, 15
Gk DAt L 1P to be reopaneible fow Jez coxiedy a.
conom 23 the chellnerierane aesivity of she ve.rm oo
pletery deobroyed witnont reducln; <orieity chem &
heateus at 53*C for 10 ninutes. .Jlorecver, “"hc toxielite
cla_id weror s 4o not prrallel ty the dehw netivddy -
vendls KLl the evidesce go far obhiudned eusr (pts ¥ 1
tovdelcy oo eicsio vonamo eannst de coirclatid io e

Viuy of wido engince

wit.da and suthie (1940} Ldentified ohe enzymc
hyolaronidui e in uwobra vunom; ite role sbvisurly $e {n
Wydrodyry e hyaluronie ueid barrder, surticulis.y in

connective wi.oue allowing other fraetiony o2 4o ooy

w0 penefrate Jhe tluctue, 2oRLTLAMELA 43 Le ooeno ot
i (- T

Greiliag cawed vy oooke venom. . thue helpy wo v

' s .
the Veoum ¢u.uoncnts ain whe tiopue ang o CLens Lo i ax

daln v tox.ne,
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1ipase-A igolaied alrectly frou laja sejs venom iad d"'%«& i
%o oplit phot shelipids in washed exyjtbroeytes and Lo
duce hemalycis (Condrea £t ooy 1064). .re purified v 112
phosphoslp. 2ol iy foand ‘o te non Loxie, dut very hd .
acvive in its action on the substrate. Copdres gt U,
{1564) usin  clectrophoresie of Haja sula venui, fyuet oa
ated o direct lytic factor (Du¥) among ibe Lot el ot
posative frietiom g alse phoasholipuse-y rree trom oz1-c
Intie setivity. She DLD closely resubles phoszholiu.e=

in ike heat sability. HNaje zala venca phospholipise
can attack osmotic hewolysates ol rad coils iithoui .,
aciivator,

sed cclia of difverestume gy L XA A
afriuin,, veriobioas An helr xmcf»pubiut‘y e MemLd ~
of cobau a@d per vencas {(Vollaw ag v 1434 o, L,k B
‘o yecdszany cellg such o $hige [ OX, eneay di,: '
£vals have o Jow lecitiian condent (e, vhoag,, .c;
e
\
fhe vole of paosphalipace=hy oy iorin. oo
nerve, LuUscle or newromustuLor junetio

poeninie centrul nervous myoten activit,

an Q8P o -



hag alicited mmch controversy. UCovtarnly, 440 o iy,
to destroy or alter coritaum phomphio lpdde In aerve &4ios.
egcenifal o elotrn tTanosort osuld rabe :t neuroioric
awl ap has hecn claimed by come workers thig cnz,lu oo
probably the neurotexic componrent of mole venomm, .
1t can bs hardly reo.oneible (or the move severce .pd o
plomeesilscferl changer preveoked by the crude vei.n .n
man, olher ticsues. Slodta gt gl. {(1971) obserwved -t
venom phospholipage-A can attack cell walls 32 ncrvsrH
syoben and bruin.  Tuevy aleo noticed Jiaw hespuirlip soe
can chaare blood pressure, heart beat, ces lratim auw

eortical elsetriecal activity.

Bante polypeptides in Sobra veaowm

Cardiotoxing

Larlicy udedy with elaplue venom on cardd.ae
muacke (opsseiay 1J70) ang b2 Ouwehvd elegtrogie diee
choatg, s in Jr rhyihlR adu condectasn of whe asart uadoy
ex.eoimentad condation  ad suggesied et v asve exXle !
were yrocucid by bhe divecet woction of venun ol i@ Lyl =
Ginz. o £20Lor locdebtou wd purified frug lags najo
venon by ovker (1947, 140} and Des g3 ga. (1.53) ¢
named “cardio.oxin’, She rane polypeptide was laler

soperuted snd otudled oy different inveokigators and



designated as "cobramine-3" (iarsen and Wolff, 1963),
rdirect lytic factor (RL?)" (Aloof-Hirsch st al., 19v2),
“oxin gana” (lzard at al., 1969) and "cobra venom cyto-
toxin® {(Broganca et ala., 1967). I¥ is etill doubktful
whather thece avove gald polypeptides segarated from
Cobra venom ave sil ideniical or ad least some of them
are diflerent subatanoes, In view of vhe similarity in
both their Liolugical and chemical properties they ouat
Ye very ciosely related, if not entirely identicslp tne
slicht differcncee 18 the guinoacid componition among
thess polypeptides appear to be due to different species
of the venom origin, Cardictoxin ls heat labise, loses
50, activity at 65°C ond is completely inmctivated at
100%C.

Sarkar {1951) demonatrated a direct action of
Cobra vanom on nmuscles and Devd and Sarker (1uS4) cliso
observed this direct action on frog sartoriue ruecle pre-
parotion. This effeck of erude venom on musc.es has not
been shown by any of the known toxine other than cordio-
toxin in the venom. The direat action of cardiotoxin on
muecles couvld Le counteracted or reversed oy £ lons and
wvice versa {Devi and Sarkar, 1954). The cardiac arreat

by Cobra venom or cardiotoxin appears to ve primavily due
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$o dirsct action on the cardiac musele znd on the cell
protoplase without much involvezent of the cellmenbranse

{Devi et al., 1954).

Eragancn et al, (1967), Iarsen and Jolfl (1967,
1968), Izard et al. (1969) amd Clotte and Vick (1565) hove
found that the most busie pelypepiide isclated fron
Haja naje vendsm by chromatography on CHesephadex calusn
comprisea the total, rather low, direct iytic activiiy
and algo the totel, very stron,, cardiotoxic actlivity ..
Cobra venom. <They sug ested, iLherefore that this poiy-
peptide should be named “cardictoxin' rather than J.w/.
¥he cobhramingeR ond toxin gama and Cobra venca cytotoxia
have Deen claimed to be devoid of any lylic edlicet on
hunan erythrocytes even in presence of phospholipase—A.

Che direet iytic actlion of cardieotoxin ic poten-
tinted hy phorpholipace=A confirming ihe findingo 02
varioue workers (Condres gt gl., 1964; Chang and .ee, 126€
and Slotte snd Vick, 1963) that NILF acts synergisiic.ily
with phospholipase~i, Uhe direct lytic action of caxrdio=
toxin is aloo Ankhdbited by hepariv, N¥A ond ganglio:ides.
Cardiotoxin producer z marked contracture of the chick
biventer cervicis nusele (lee gt al., 1968). This action
of cardiotoxin ic also prevented by pre-trsatrwnt with
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heparin, WA or gangliosides. Caordictoxin cxisists of

60 aminoacids in a singlc croma-linked by four disuiplide
tridge with amino=-terminal lueciene ond carboxy-torninal
asparagine {(¥arita und ee, 1970). The cobremine iseciated
by lersen and .olfif (13963} conliste of 52 anino acid segi-
dues and olgo ldenblcdd sath those of cardistoxin excepl
for some ainor differsuces. Ihe amino acid comporltion
of DL¥ in the venom i3 algo very similar to thal of
caruiotoxin {Aloof~Hirsch gt al., 1988).

Cardiotoxin, cobramine~B anf DL¥ are all the
mort basic polypeptides imsaleted from Colwra vanom of
the same or different cpecies. They not only share
cardiotoxic diveot hemolytic and many other dioslogleal
activities, but they ave alss similar in their amino-
acld conpositions Thersfore they ashould be regarded as

"isotoxiaa® if not cutirely fdaatical colpoundie

®*pom the above, it Le clear that the maln hasic
polypeptide cardiotoxin is capable of affecting varions
kinde of cells causing irveversidle depolerirxation of
cellmenbrane, contracture of skeletal nmuscles, systolic
arrest of the hesrt, contraction of tmooth ruscle,
axonal conduwetion block, loeal fxwitation, cytopathic
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effecl on ctavie .umour cell cultwwae et:. Mowever,
eance adino eeld compesition and whe molecular woi ti
of ..7 are poomcwhat dif.erent from thoge of carulotixin,
1% i poesible that .y from elfferent venome nu, vars

slz htly dn {3y amans acid composition,

Heurotoyin:

e s S

1 adie novvstoxine axe grotelce rubruanceo
of amail wolecular weight, sonsraliy hi‘h isoeluotric
point nnd ragh pharmacolopicrd activety not ascoclatow
witn enzymatic actlvitiss of thear own, In many coses
more then one neurotuxin has been isolated frem tho volra
venonm snd individuzl wardiations have Lleo been repartbteo
(Zarsen snd oiff, 19613 .drandu 8% pl., 19703 Ta el <l.,
1971 ang roaxloson et 231., 1871). GThe nearctoxin ie
heat stedble 0 1% 1~ dfnliseble {lebg, 1067). .F»
neursvovin iy alero devnid of cugar motty. Sobr neury-
toxin is ooaposed 2L &1 or G2 recidaee of 1% o 17 andn -
acide In & arn le peptlde ehain, ecwsoe-linked Ly frur
disalphide tridres {lstoe wad  trydor, 1969 and  Hoydun

and Coves, 12971).

1t azn beea repectedly domonairated tiwmt o
interrity oo cwe pleuwips ide Loads au 4.0 aeurotosin 5le-

eulo 1s ecsealial fur their woxiciby {(feng, 1907,
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Ledustion breaks .he &isulshide bonde wnd yestdl: ir
coaplete logs o. -oxicity .nd reuxidadim wiise W
rectore he iuil toxiciiy. OStudiee on chenleal nodifd
cation of thoco nearotoxine wilh groud XEELLATE 4 W
revesled B w.ile «mino aolds, g.veelixll, ly-lac oo
dueo ar. esgentinl for Jhelr biolcgierld netivaty (wec

et tley 3900 amu Chang €% ad., 19705,

LeuNroToxsll noLE betn 193law  Bd 18 g el
fror other compouents of Gobra venws usiw, cleel ool
tic methndo by different workers. Ieornoly L8ww cad
Reo {1461) se,arated neurcioxin snd noticed Fhat ne.zo
toxin bas ite distinetave action on re«virat ey center
rariier invertisabors has obrorved tiwt nalt of the
Llepidae recreote a naralysin, substanceo, chbe wotin., of
vhaek 03y be cowrarcd o Indian cursve (O pewl i

euiarye  Tecthey emveriucnto have contiymeg Ve oei.

o

lotion (Brevia nd gexrrds, 19505 Chong, 1000 o idi
et ad., 100 auf Viek gf al., 1965). Cert.yn ~lauid
venule seem -t to act ag frac o 'pRehy gurpet Jhich
erert o roecific actlon on the fck 1t Oy e U J
P dletbviogy |

- %y % e
ou the "Pivgue rotorice", W oLhers, on Ut
“y 4 whe IkLer v
“

I h"‘, b L& CITRE X v
i C recnenrable _or s aeeresse in .. a
» e wune Ty g

Ack disch.rsed at the
erd of the neryp
3 eanver,

incrcase the sensitivity of the involved muscie
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celiaway (12.4) srorubed o the aev-otoxin of wl -
s Lipidae a cueeios affinily for th cells of ftu pacde=
robory conter ~i the breine It hes been cladmed that
tie eharactorisile parciysi prodveed by neuratorin L
the comse venec )7 either a perapherel carare-liice ou%d
on the avvromuscular junciion (Pradhan, 1352 and
shrictenssen, 195%) or a central action on %he brain
stem {Sohnager, 1962); 1t is probable thit tue e..ved
is produced s the gynapses =i brth alies, an they ace
shyslolopien.ly siniier, leldrum (V9yb6S) Hbrervew t 3
traen of eltecio at the neuromugouliars Junction, « euwar
1tke oiock pridaced by polyseptide foxirn, but ast
relieved by ecerzne or by sashing out, ani the other
trre of eficet 1o the lupsivaent of Ach relewse Syrom
e precgmopsic teraluasc,  J2bra venys 1. very aciive
in paraly.dn; L. neooo vocwlar JURCH M. L. 10 . hervee
Qu ole preporriion oo reperted by Ji¥it. ., it
(1,904, wevio gt 2de (3003} sup.e 5360 that o) it
RUSQUAET Da2eX rotueed By Lobrl VeMo. & o, ssPevor.s
e I3 .., alBo BeBuZTd ofub i Neanuwoxin osed s
OrdiReirily CAULC OTR.iiC AOMASE In Mervi. couke
-RCE wlo spuclile syuptone disapoe p Llber Useover,.
tocenfold (1971) cunpested #n1t pe LUtINR by

acss by deooh ) .
Y desirosing some chﬂmcﬂmaiaﬂum sube|
7 Wr\lc :
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that are necessary i1or the effegtivenc<s o+ nerve gril
activity. Lester,.1970)and Mileds =% al.,{1u71) furid
ghat the resnonce 1o migro=idntophoretic Jdly a, »lied
Ach ar Carbichnl in he leolatel {fro: =ari~plou ig
blacked bv cdhra newsrotowin. vebra veron neu. yuoxla
fis not podlfy the release o ch by worve fmond .

Its neuromiseular bloeking acticn is endirvels 9% wool
Jumetinnol orl in {(Jimener Vorvars, 1068 onf e, < T1),
Heurotoxin will not change the restinge otentllls clicie
ted after commlete blockage by divect otioulctdon 37
mupele fibreg. It nrogresalvely diminisheo tie a Hii-
wude of the miniature end plate potentislo, nieh Jdic-
appear before complebion of newrsmugcular block. eew
stiguine increqsses the height and duwrntion of the op
plate potentials, The neuromuscular hlockade vryduecd
by cobra nourctoxin is of antidepolexdizin- type. “art
ezfects are nizo eliellsd by detubsewraripe {(Lhar g nl

uee, 19663 “u ¢b al., 1957 cnd lester, 1070 .

ey

cwworadioges, sie studiesg have chown T
cubrae neercioxin lobelied wath 151:{ secuzulatan on 6.0
motor end plate rone of bthe monss apd rat dilaphr.ig

{.oto gt 8io, 1970). vobra neurotowin ls aluzo eapaolo

of bindin; cocelfiecally te the cliolinersic receptors
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{Lester, 1971). BEgle paje neurotoxin alco produces an
frveversidle blackade at the neuromusoular junction.

The neurotoxin does not affect the cardisc and smooih
mugeles, indicating that they have no effinity to mus-
cariuie receptors (vei and ies, 1970)., Cobrs neurotoxin
exsrts no appreciadble effect con the ganglionic tronsaise
aston {Chou and ies, 1869), Neithexr the crude wensm nox
the pvurified neurotoxin can pesetrate into ihe brain in
sufficient amount to account for critical effecks, which
are wost probadbly of a secondary nature (Tseng s al.,
1963), Application of neurotoxin fractiosn preparsd from
Faja naje venom to the exposeéd ceretral cortex of the
rat produces a long~lasting convuleant eifect uud whether
this effect ie caumed by the neurotoxin 1tself or by
phospholipase~k is doubtful (Bhargava st al., 1370).

The neuromuscuiar blocking action cuused by
sovaral eianidae vwenoms iv very slmilarx, ihe followin,
characteristics ace eozaon to the action of sll these

yeaoms on the myoneuxal Junetlon,.

(i) Onset after s more or less prolonged latent period,
depending vpon the doge empleyed and eslow progress
of the block.

(2) Absence of potentiaziion of the maximal twitch wnd
in the vivo experiments, of fasciculations or
contracture.
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(3) Partiel and transiiory antegoniss by nsostiguine
and other anticholinasterass Arugs (Clhang, 1960 and
Su, 1960).

(4) Mo influencs of Ga'* or of choliue on the block
(Chang, 1960).

(5 Synergims with competitive neurcmuscular dblocking
drugs either in cousing neuromuscular bdlack (Schaidt
et al., 1964) or in the inhibition of end plate depo-
larization by Ach (Peng, 1960},

(6) inhibition of the elfect caused by Ach and by other
chslinomimetic substenoss in straited muscles, such
as contracture of the frog rectus abiominie (Su, 1960}
or ret isolated and devervated hemidiaphragm, depola=-
rization of the erd plate in the frog sartorius
nuasle {(Peng, 1960) and recponses of the cat anterior
tibial musele to intre artericl injection of nsuroe
toxine.

(7) Irreversibility or extrenely siow and difficull
revereibility of the neuromuspular junciion Woeckeds
{vVital-Brasil, 1972).

Resplratory pavalyeis usoally is the primary
cause of death in envenometion cxused by rmall or moderate

dower of slapid venom. Larger dsgeg can produce savere



oardio vagsular disturbance, and even death dy cireu-
latory cellapse, The paralysis {s exolusively of peri-
pheral origin.

Aradykinin relessing factor in snaks
Yenon

Certain make vencm enzymes (proteolytic
enzynas) sre capadle of roleasing bradykinin (a nos~
apcptide) and cnlidin frow plasma, The main pharmacoe
logical action of bradykinin are smooth muscle stimulae
tion, vacedilatation, inereage capillary permeability,
accunulation apd migration of leukoeytes and productisn
of pain. <his bradykinie relemsing factor has been
obezerved in Cabra wenom though ia low concentration oniy.
Increacins the cspillary permeability with a resultant
local vaesdilatation ig probably lmportant for the prapid
ebeorpiicn of lethal toxin. The ability of venom t0
release bradykinin frouw plasma can be inhibited by DP2,

Hopwprotein constitnests of venom

reldber; and fellaway (1933} maported that
injoction of Iandian Cobrn wenom into the pulmonary artery
of a cunea pig caused the appearance ol histamine and
aoagulabls rotein from the lung in the perfusate. Shis
has been supperted by further experiueniciion on Cobra



30

venom by diffsrent investigators. Study ol the

moshanism by which hiztamine fs libwated Irom tisasue
when snake vanom is introduced, has ied to the discovery
of lysolecithin and slow raacting substances as ihe
intermediary products of bistanine relessc. The contract-
fon of smooth mmscle by wenoms 4s aiso accounied for im
pert by the libesration of histamine and by lysolecithin
and SRS, which are all apparently produced when venoms
act on nuscle {Yrethewie, 1956}. GSubsegucatiy, it wae
shown that an adenyl compound and o deaninating snsyue
are rdleased when the heart is perfused with Cobra venom.
The shoek produced Ly perfusion of en animal with Cobra
venox is ailszo thought to be caused by production of histaw
wine and adenyl compoind.

Devi and Savkar (1954) noticed a factor in the
Cobra venom which has got strong physiological astion on
the perfused frog heart end ¢onciuded that this factor
xay be a non~protein constituent. Besed on this ides,
Dewl and sSarker (1954) bsgan to study the physiolegicnl
effect of heated Cobra venom on the anuesthetised cat
eapecially blood pressure and respiration., Heating of
Cotra wenoa at 100°C for 30 minutes will destroy all the
enzymes and other conetituente of the venom, but guch
heat denatured venom still showed the physiclogicsl
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actlon on the heart hinting at the existsnce of more
thermostable constituents which poseossed phyaiological
function.

Ho definite xole had been assioned to the
noa~protein fraction of the venoms except to suggest
that they may function as psrt of the toxio and enzyme
proteins. A& direat paper chromatograophic analyeis of
the venom A filtrate indicates the presence of the
glucose, gelmoctose snd manose in Hajs nals venom.

The cysteins cuiphuric acid reaction for hexose esta~
blizhes the fact that glucoee, galsetose and mannope
exist as free cugaxrs. Ho function of theas sugars has
becn elucidated.
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REYIEW OF LITERATURE

Antignake venom serum or antivenin, which ie
ths only apscific therapeutic agent for the treatsent of
sneke poison in manm and animels by ite very nature of
baing a foreign protein derived from eguinen, can induce
severs anephylatic or gerum reacifon in few instances,
The eizicucy and sherapeutic value of such agents as
corticosteralda, neastigeine and calciun employed as
supporsive medicatlon have basn extencively evaiunted
with those druge given alone or ia conjunctlon with
antivenia voth 1y experimental and clinicai cases,
Hohack aod Green (1553) were among the sarliest to report
the bencficlal affect of cortizone aand corticotropin in
three cuses of snaks bite (presumadbly by copper head
mocenain o Nopth iAmerican pit vipex) with tue remariable
ability of this &rug to Imkibili local rencilvity to
foreign proteln and Lt symplosatic effect on pain and
fever. ALeocording to Zimmer (1554) cortisone can be
given 15 patiente ditten by smaike in 20 %o 30 peor cent
increassd dosage and cortioconteroids tablets given
imzedtately aftor snake bite mey delay if not prevent
denth. If was alse valunble to reduce the hazsrde of
amaphylatic rasction aerocinted with antivenin thexspy.
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Wood at 21.{1955) reported 11 copper head unaks biteo,
one timber rattle snake bite and 3 bites of unidentified
snakes and conejuded that in grade I venomation neither
coxrtisone or ACTH accelerated the recowery of the
patients wharens in the oase of grade II venomation,
ecortisone and ACTE Melped to conirol severe angioneurotic
edoma and urticarie in one patient and in snother where
the patient was extremely vensitive o horse cerum, ACTH,
cortisone, oxygen, btlood transfuesion, external heat,
vitanin-X and anti-histaminics were credited for saving
patient'a ii1fe. In spother series of 52 snake bite
ocases, mostly of Malayan pit viper and treated with
'Cortigen' orally over 48 to 72 hours in varying dosos
snd at varying intarvals, the gross sweliing and mucosal
bleeding were arrssted and none of the 52 patiente died
or exhibited toxic eflegts (Ariff, 19%5), Gujkral and
Dhawan (1956) tested eight drugs like cortisone, ACT,
hyaluronidape, rutin, sdrenaline hydrochloride, caleiusm
chloride, zodium salicylate and ‘syncpen' for their
ability to esave rats against death caused by experiventai
polooning with cabra venom and these drugs were given
half an houy bafore the injection of venva and a pecond
dose given holf en kour later, From this study, it wan
observed that six of these druge csused & significont



incresse in survival period of experimental rats amd the
mexizum Gegree of protection wes caused by galcium chlo=-
ride and cortisoma. 7The effectiveness of cortisone
acetats in experimental polsoning with Agkistrodon
piscivorous has been investigated in dogs, and its bene-
ficial effect mspeseed in the experimontisl group when
comparad with untreated control animals. Cortisone
tresnted doge svidenced very littlis smymptoms of envenoma-
tion and a1l of them recovared from the toxie effect of
the venom {inayy ané Plowars,193C). The effeet of hydro-
cortisone wae tried in mice that were given one IDG0

of viper venom cnd the effect compsred with the anti~
venin group %o ghow that hydrocoxrtisone wac as effective
or more 8o, than antivenin {Ganatra et gi., 1357). In
= ssxies of experiments on doge, Liechmamm et al. (1958)
found thot hydroportisons protected the animals from
intramusculor injection of approxismately lethal dose of
Crotaive adamanteus vencs when steroid wan siven intra-
seaounly iumediately two/four hours sfter the venom. All
dogs that received hydrocorticone immediately afterwards
survived; 63 per cent of thowe that had the drug two hour
alter venom survived, 75 per cent of those that received
thies drug four hour later survived, whereas all control
doge died approximetely in 18 hours. In another 60
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selected cases of viper Dite, treatment was done with
cortisones preparation either alone or in combination with
antivenin, In some partisrts of the combined-ireantuent
group that initially received polyvalant antivenin the
general condition got worse, wharcas the cymploma sabe
sided yanidly aoftor cortisone was given; and hence
corticone was recormended even oy primory treatent in
other vasea wlth succegoial resuits. Cortlsone elther
civen alone or corbined vith antivenlisa waz as eflecilve
a3g wntivenip in both early as well as luler sbuges
(Denyajati et al., 1960). «ig awe Vaish (1360) treated
in a year 1% cases of Zghie carinatus dite with antivenin
and corticosteroids, Although, some of them ghowed
definite evidence of marked envenomation, all survived.
The antivenin used for thece paiients did not eontuin
specific antitaxin sgainst Fehip coripatus vermo:m. This

chowed that corticostercids alone could prodably bte

lirfe saving, ©The therapeutic velue of hydrocortisone

Lo experimental envencmation with ocobra venom (Nals naig)
in dogs hue been investigated by Horales et al. (1961)
who obeerved that hydxosortisone glven intravenousiy
bofore the injection of venom had no protestive action,
but repeated doces after envenomation prolonsed the suxr-

vivel period of thees anicale, It wac also recorded that



largs dosee of hydrocortirone wers necessary to rsiuce
the iethality of cobra venoa in dogo. 2enyajatx 23 gl.
{1961) experimented with cobra venom in & group of revenm
dogs which vere given prednisolone sucoinate intravensuwoly
$moediately alter the wenom and subsequently asvexy foux
novrs until toxle eigns bhad suboided or Geath cupervendsd.
AR%er a perfod or milld meuroiozaciiyy five oI o duo
recoverved. Another geoup of slx doge givan the 1lrst
done of pro@risaione two hours afier tie venom uud five
among the six survived. In o further group consdeiing
of Live dogs, four houres elapesd befors pradnisclone wae
giveny by this times neurotaxic sigona wers esiablished
but neverthless four ouk of the five snimals recoverad.
A2%er lhese ermeouraging vesmulis, six patlents wilh cotaa
bile were tresteld with glucocorticsids and all of them
showed significent lmprovement. Ihe author su, gestad
that the gluepcorticoids were eapecially bameficlal to
overcone the serun resstion but suggested that a large
dase of ecarticnsteraid was necessary to overcome the

111 effecia of cobra bite. Arara gi 81.(1962) have
reporssd the beneficiel effect of hydrocortisose and
hydrooortisepe~aniivenin combination againsk the fghig
garinatug envenomsiion. In ihat study the suthors cone
firmed the efficacy of corticesteroidas aione apalnut



Fchis osrinatus polsonin. and 2lsey showed that cortdes
steroid 1tself was ag effootive as that of antivenin Jor
gaving the 1ife in envenomation, ZTaliquist and Jsteriuad
{1962) noticed among 1712 patients with polsonoun sneke
bites, beneficinl e’fectn in 31 cness treated w. th corti-
sone sadfer wntivenin. It wae surmined thot Echis
carinatug venon exeris its effect through relecse of 5Ll
and bhistenine, thup ivereasing capillary permeabililty and
such increased capillevy perseability can be contvol.ed
by edminlstration of hydrogortisens (“omeni anmd .roxs,
1962)., Zongaire {1963) agrecd with the wes of cortisons
Rlone for counteracting the envencmation itseli p.rdicu-
larly in viperine podsoning. with data on 60 cases 3f
poisonous snaken bite, Hahmood (1963) reporio tini aluiRg
38 patients who hud aniivenin in addition to eorticorte=
roids twe died while none of the remaining 22 patients
whe hed sterold «ione survived., In anodicr gerder, 32
dogs were uged 1o sgsese the therapeutic value or cortico~
steroids in experitental covenonstion I1th water mocgezsin
and sagtern dianond rattle snsgice venum. 1o dogo viere
glven varying doeea ol 'Meticortitons' lumediately olter
al d4fer 0y wntorval afkcr injdectlon of wenon. ‘e
survival jperiod averaged 274 hour. IThs drug €14 orolon
mrvival peritd of thems axperimental dogs but was not



by iteelf life saving { nyder 8% al., 1971). The afiective=
nosy of hydrocortisone ond hydrocortisone-antlvenin couble
nation, on plegma fidbrincgen level in Nusmell vipar poison~
ing hes bsen investigated by “eth g ai. (1972) and the
suthors speculated that corticostercids roy control Llsed-
ing in envenomelacn by lwssel vizer, both by affecting
capilisry permesbility -md preveniing decreace in whe
plasme fibrinsven. In thelr exserimentsl study on

rata $0 evaluaie the baneficial 2ffect of hydrccortisone
and hydrocortiscae-antivenin combination in fuasell viper
epvenomation, 1t was obnerved that hydriesctisone cione

{10 mgfkg body welght) wap quiie eflective in eaviay the
anisals against LIY5 of Ruesell viper venom. when hydra-
ecortisone and antivenin (2.5 me/kg and 0.5 md/kg body
welght respeotively) combinetion was used against LIvg

of vepom, a fair degree of ,rotection was sbserved, Usinmg
the same LS50 venom, & high degree of Jotentiation of
protective action was observed when large doses of liydro~
cortisone {5 m:/ieg body welght} was employed in comjunction
with sawe antivenin (0. mi/kg body weightl. »ut &% was
ouphasised Lust nigher doses of corticostervids shoulu w2
glven then what was usually jiven in routine praciice

and bLhe d=ug should be contiaued for conmg time and then
graduelly tapgored off, particuleriy to keep ihe bleeding



9

tendencies under control (“eth, 1974). Investigators
iike Cowdy (1954)5 Gupta gt 81.(1960Jand Mullins and
Waylor (1960} had also reportsd thet combination of
corticosteroié and antivenin wap more beneficizl in sonke
tite envenomation than antivenin alone. Highly valueble
effect of corticosteroide in overcoming the antivenin
induced snaphylatic reaction hove alsy beon investlgated
by variovas workers (Krements and laville, 1961; Mason,
19633 Reasell and Coventry, 1963; Gennaro, 19563; Reid,
1964; Furneaux, 1567 and Ganthovorn, 1971).

On the other hand there are adverse reparte
also on the use of corticomterocide in tho treatment of
snake bite in clinical as well am experimental condltions
{Schottler, 1954) Allem gt al., 1956; Reid, 1956, 1957;
Knyveit and Halphy, 19593 Stimeon and Dngelhardt, 1862
Ruswsell and Emery, 19613 Reid, 1961 and Chatterjee and
Dae#s, 1969).

Christensen (1955} tested a number of substances
including neostigmine and calcium gluconate aguainst the
neuratoxic manifestation causaed by orxrotalus bite.

Porasean elapid venom causes respiratory failure and

this cannot be antagonised by neostigeine ani "Tensilone”
{les and Peng, 1661), Reid (1961) could not elecit a
revorgoel of neuromsscular block and bring about improvement
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in thres cases of sea wnake bite, given neostigaine
intravenously. Kusar and Usgaonkar (1968) in a case with
xyasthenia gravis like picturs resulting from cobra biie
presuned that it might be due to excescive cholinesierase
aetivity, since cobre venom contains high quantity of

this enzyme; the patient concerned responded dramatically
after injection of neostigmine 1 ng intrswusculariy. it
was saphasiesd that such & clinlcal picture should he given
a therapeutic trial of mntlcholinegterase injection. Con-
vexrsely it hmg also besn reported that the neuroauscular
block and paralysis produced by elapid and aea enake
venome cannot be reversed by antegonist subetunces such as
eserine, neostigaine and prostigmine (Boquet, 19653 Hichel
Barme, 1968 and Rosenfeld, 1971). Banerjee gt al. (1472)
bas reported in clinical cases, the therapeutic valiue of
neostigaine~atropine cowbination in conjunction with antie-
genin. ¥Nigam @3 al. {1973) recorded wo cases of enake
bite that were treated with ususl first aid and routine
antivenin-neastigmine-atropine combination administered

to countaract the neurctoxicity produced by the wvenon.

teth (1974) recommended that in ail cases of snake biie,
intensive treatoent with antivenia and hydrocortizone noy
be csiven; however in cases of cobra bite along with arti~
ficial resplration neostigmine can aiso be given as a thara-
peutic supportive wecsure to enhance the chances of murvival.
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MeGes (1953) treated o rattle snake bite in dog
with ealcium gluconste alone intravenously and the wnimal
survived without eny cosplication. Cook (1956) treated
Lour Qogs suspecied ~4ith snake bite euploying the usuel
tirst ald treatment followed by adminietration of enleiun
giuconats sclution intrawvenously emd 1 ml ‘FPyrobletine*
subcutauecusly; all the four cases recovered completely
from the enwencration. 4he beneficlzl effset of ecaleium
gluconate polution intravensiciy to counteract venom
induced hemolysic in anirals has been zeported by Parrish
(1958). Heid (1959) has veported that the remal exoretion
of venom and myoglobin in sea snake dite may be facilie
tated 4in the sarly stages by intravenoun infusiocn of
glucose and calciunm gluconate solution. The unpleasent
muscular twitch vemliing from dfemond dlack rattle sncke
bite could be rmodified by introduction of ecleium glue
conate 10 per cent solution infravsnously as observed
in & case report by MoCeary and Wursel (1959). Strover
{1961) had recomsended the admininmtration of caleium
gluccnate intravencusly along with antivenin infueion
eospecially in viper poisoning. Chatterjee (1965) su sested
caleium gluconate to counteract haemorrhage produced by
snake venom.
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Apart from the routine antivenin tharapy, it
had been observed from the litersture, that corticontercids,
neostignine cnd calaiumealone or in combination-have got
high therassutic and clinical value in ‘the treatment of
snake bite in mom ond animals. kbt 1s generally cmeluded
that these agents can yeduce the venom loxicity by different
mechanisme of action theredby prolonging the survival period

oxr even causing complete IecOovexy.

The precgent study is undertaken to evaluate the
degree and extent of proteetion afford by corticosleroids,
neoskigeine and caleiun used as ancillaxry agente acainst
the experimental snvenomation with oobra venom (Fala nela)
in rats., There drugs are given in different dope lsvels
and at varying intervals intreperitonesly in rates challenged
with one L1550 cobra venom intramuscularly. The data obtained
weo analysed to aseess the efffcacy of themse pupportive.

BEABUTE Do



HATERIALS AND XBTHOGDS



MATLRIALS AND e 1A0DG

the experimental animels for the study consisted
of healthy and adult Norwegian atrain of albino rats of
both sexse weighing 120 o 230 g, obtained from the Laell
Anfmal Breeding Station, Hannuthy., A totel of {00 rats were
utilised for the triels. 'Beinesal' (Glaxo brand of betame=
thazone), neoatigaine tromide (B Merck) and calcium giuconsts
(107 ~ Sendos) were tried in rats after injection of cotwra
venom, Iyophilized cobra venoa (Nais najs) was obtained fron
Haffiine Inetituts, Bombay as one grom sealed ampules, Io
deternine the 1150, the venow was reconstituted in physiologi~
c¢al saline, ard a dose ymnge of 0.06 mg to 0.1 mg of cobre
venon per 100 g body weight of rats was selectsd on the basis
of available literature. The venom wis ziven Intramuscu=~
larly to sepacate batohss of rate and by trial and errar
method, a dossge range of 0,095 to 2,1 mg per 100 g body weight
of rats were arrived at for further determinailon of LDHO of
¢cobra venom. ‘ﬂﬁ.s doss range of cobra venom was epployed in
batches varded from 4 to 10 andimels. & firot bDateh of 4 animals,
second bateh of five animaie anid third bateh ol ten aniuals
were made use of %o obtzin LD50, the venom teing given intra-
muscularly at a dose of 0.095 gz, 0.038 mg and 0,1 mg per
100 g body wel ht, The ocourrence of mortality within a
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period of 8 hours afier injecticon of venom was observed.
To deternine the LD50 of cobra wenom, the percentage of
%111l was convarted into probit. MNeasuring this along
with vertical axis and logeritham of dose along the
horizontal axis, the points were plotied. Ihe bost fit-
ting line to the eye for thess yoint, we.e drawn and tiis
wag used 10 obtoin the expecied probit, These expecten
probite were uced to fit tho best probit reyression, iin
the kelp of which the 350 wao detormined (Pinney, 1464).
Thereby the intramusculer L0500 of ecbra venos was found 0o
be 0,087 mg por 100 g body weight of rats.

She study won conducted to azuews the benoficlal
effect of hetamethozone, necstigmine broudde and caleiu.
gluconate individually, at diflerin: dose levels and at
varring intexvals to obsmorve the ;rolongation of swrvival
period of the sxperdimental rats given one iS50 of cabra
venosie The expsrimental animals wers divided into four
groups, #ach group comprising 6 snimals. “he frech cobro
venou stock solution wos prepared in physiologicul saline
every time 1n such a way that 0.5 nmi of the stock wolution
would contain one LDSO ol cobra venom {(C.037 mg/100 g body
weight). fhe venem wae injecied in o does of 0.097 m,
per 109 g body weight intropuscularly 0 these expervivenial
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group of rats. The drug under trial was aleo diiuted in
physiological saline and given intraperitonsaliy after the
injesction of cobra wvanom. The dosage of the three dif-
ferent drugs used in the atudy were as follows:~

1+ Betonethazone = 3.6 mg, 0.8 mg and 1 mg por 100 g body
weight.

2. Neoptigmine hromide - 30 meg pexr 100 g body weight.

e Ualciun gluconate - 8 mg, 10 mg and 12 mg per 100 g
body weight.

The stock mointion of those drugs ware prepercd
freshly in such & way thet 1 al of the stock molution
would conteis the reguired quantity of thu drug for 1W0 g
body weipht of rate. Each dose of drug wae glven at
fixed intérvale le., immedlately afterwnrds, one hour,
two hour and tiree bhour after injection of LDSO cobra
veuom, The exiennion of survival period in the treated
rats were observed., I1f the animels survived for 12 houra,
1t was deeuwd an protection becsuse the usual survival
period of one LDSO wenom s reckoncd to be spproximately
oight hours. The prolongation of ourvival period with
thipe individual drugs at diffcrent dose levels and
at varying intervals wae reocoxded and tabulated.

Food and water were withheld for a
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period of 12 houre after injection of wenom. The snimals
which survived for 12 hours were given food anf watur and
the recovered anizals were kept for a tobtal peried of 78

houre under observation and then sacrificed.
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RESUDLZSE

The intramuscular LD50 of cobra venom (desth withix
& hours) ae detsrmined by the help of probit anelysis and
plotted on a graph {attached) was found to be 0.0497 mg per
100 g body weigh{ of rata. lowever, 1005 death was obser-
ved within a period of 12 hours after injection of one LI5S0
cobwn venom intrazusoularly. It wes aiso observed that
both eexes of rats were equally suscepiable to the venom
Loxicity.

Puring injection of wenom solution, the animmia
showsd pain and immedistely afterwards they showed excite~
ment. There was tendency to mova arround with affected
1imd 1if4ed up. After a fow minutes, the regpiration
bocame rapid and the rats becane quiet and dull with
tendency to lie in a cormer of the cage. Thore wae loccl
edema at the smight of injection of venom. Approximstaly
one hour afierwarde they chowad salivation and the respi-
ration be¢nme wesk, slow and distressing. Some of the
rats wvhich muareived more than 10 howrs showed slight
bloody discharge from the eyeg which was ainilar to the
condition knowm as 'chromodacryorrbea’, a peculiar symprom
in anticholinesterase poigoning in rats. This gyndrome
wae found to be predominant in animals which eurvived
after neostignine injection. It woe absent in rats which



received Betneaol and ealecium, Respiration was the Lirst
to foil and there were involuniaxy movements. Heart ocou-
tinued to Deat even up to 10 minutes afier respiratory
fajlure, Some recovered rats wre kept for 24 days under
obsarvation, vhen they were found to develop extensive
nearonis and gangrens of the alfected limb extending down
to tue bone.

Betnesol at 0.6 mg per 100 g body welght when
given by intraperitoneal route immedistely wfter one LTSV
cobra venom save 83 per cent prolongation of rurvivel
pertod, 67 per cent prolongstion when the drug was _1ven
one hour afier vencm, and 1% wug 17 per cent when the drug
wag given at aither two hours or thrae houre salfter venom
{vide table I}. Betne-sl at Loth dose rate of 0.8 mg and
1 mg per 100 g bxdy welsht woen piven ipmediately after
vanox gave 100 per eant protoction, when edminictered one

hour after veaom it wes 83 pexr cent profcetion. Tne cur-

vival period woe on the gthor kend decreasaed by 53 por cunt,

when the same dosc levele were erployed after 2 hour inters
val. lihen the some 2 dogagec vik., 0.8 og and § gg qor
100 g body welght were used 3 hourr aftev venom, survivai
period woe decreased by 33 por cent and 17 poxr cent
recpectively (vide fablea II and IIl).
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Neostigmine bromide at & dose level of 50 meg per
100 g body weighi by intraperitoneal wouts, advercely
affected the survival pexiod of the experimemtal rate, lgo-
stiguine given imedlately after cobra werom reculted in 100
per cent moxtality within 8 hours, The came effcet was ob=
served when neostignine was gliven one hour afier cobra venor
injsetion, However, & very small incraaee of 17 per cent in
the degre2 of grotection could be oblained if neostigaine
was adminictered two or thres hours after venom (tabis IV).

Caledwz gluconto at doce levels of 5 mz, 10 g and
12 mg per 100 g body woirht vhen given by intraperitoncai
route Lmmediately, one howr and three hour after cobrz venom
injoction 414 not prelong the survival period of rats whereas
all vhe above three dooe levels given two hours after venon
proionged the survival perilod of £7 per cent, 83 por cent
and 67 per cent recpeetively {vide tables V,VI and Vi),

Frow the abowe recults, it was smruised that Batnesol
at doze of 0.8 to { mg per 100 & body weight in rats when
glven intyajeritonenily, immediately afier experimental on~
venomation with one LDSO cobra venom intrssastuloriy would
definitely give 100 per cent protection by the prolonmtion
of survival period of the ezperimental rate.
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PISCUSIION

Snake venom containing a multitude of components
ie capable of affeoting the normal blochemical and physio-
logienl activities of celle in different systems of the
budy. For exemple snzymes like protesse, lacithinase-a,

5! nucleotidage and hyaluronidase are capable of matorially
altering the structure and function of cells exzjecially at
the pite of the entry of the venom. The factor capable of
releapging bradykinin from the plasma has proporties ol
smooth muscle stimulation, wasodilatation, accumulation and
migration of loukooytes, increacing the capillary permeabi-
Jity and initiation of pain. Snake venon may induce relemse
of many autopharmacological sgente or autocscids to contrli-
tute to toxicity, local tissue damcge and changcse ia capile-
lary pormeabilily sugmenting the absorption of the Sexie

congtituents of the venom,

Treatnent after envenoaation is directed firstiy
to prevent sbserpiion of poioon and secondly to neutraiios
as far as poosible the effoots of ebsorbed toxin., If local
abeorptiion can be successfully arrested for & significont
period, ouitable therapeutic measgures can then be deployed
to countersct the effect of toxin alreaedy absorbed. The
body @efence mechaniom may succeed in destroying the toxic

agents lecally if they et suffieclent time. Otherwise,
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vopcular permesbility ic the salient factor governlng the
rate of absorption of venom frow the site of injection.
Thersfore, drugs retarding ubrorption of tho venom rmouid
rorve ap useful adjuncts to the establiched reoyimen Jfor

snake bite,

Corticesteroids hove the abllity to decrcase
caplilary permeability while maintaining ihe integrity of
caplliiaries and tone of blood wepsel. uf the differcnt
verieties of corticosteroido, betamethapons, a sotent gynthe-
tic glucocorticoid posregses lecs sodium retension property
sith high enti~inflamatory cotivity. The protection in rese
pect of the prolongation of survival pericd of rate ugainst
on LD50 cobra vemom obtasined with betamethazome durin, the
course of these tralls ie in corcurrence with the obcorva-
tions of dujrzl end Thawan (19956)3 Wig and Vaish (1560)4
Lomani and Arora (1962) and feth (1974). Denpajati et al.
{1961) had aleo reported that prednisslone prevents of
reduces the toxic effcet of the venom on nerve ticrues or
at least can entagonize the effect of spreading factor and
improve the metabslime of the poiooned cellz. The usefulnesn
of corticosteroide im protecting anftmals and man from chack
irrespective of etiologleal factor has long been xecognised
and chock Lo an inte;ral pard of snake venom intoxication.
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The doses of betmmethazone ('Betnesol’) ueed in
the study are admittediy quite large when compared with
the noriel therapeutic dose levsl for vats. The most serious
drawback in meking elinical anology betwsen the reasuite
obtained in these sxperiments and conditions of setunl
practice wouid be the matier of delay betwsen tho time of
injection of wence end institutien of therapy. Une hundred
pexr cent protection obinined with Betnegol when yiven imme~
dintely after venom injection may not be slicited in actuss
practice on account of time lag., With such delayed sdmini-
stration of Dethezol theres could only be a decreamed percente
age of protection end extension of the survival period of
rats, becaupe the venon somponents have alrecady estabiiched
and started their deleterious influence on different tiscues
in the body. There is d4ifficuliy to nentralize toxin fixed
already in the tiscues and it is only .be circulating, toxin
that cen effectively be neutraiized by anti serum. llowevor,
it &s safe to postulate that corticosternids given au eavly
&r possible aftcr ihe bite may be lifegaving or atieast ue
helpful in proloangin: the survivgl poried and overcome the
delay in sntivenin therapy,

The newromugcblar biock produced by cobra neuros
toxin ic post junctiosnal end of onti-depolarizing type, which
i eimiler to that of d=tubocurars thaough they are
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structurally and pharsagologically different campounds.

The neurciuscular block produced by the latter compound
could be antagounized by administration of entichelinceterare
ogente like neostigmine, But it fs doubtful whether the
neurcmuscular block and other toxic effecte produced by
cobra venom could be adeguately antagonized with neontig
mine or othexr anticholinesterase p_ents. In the precent
study, the fact that neoatigmine (iven lrmediately or one
hour after cobwa venow caused 10D por cent mortality conid
be explained only Ly adveorpe reactions (excess cholinoni-
netic activity) of neomtiguine which was very predouinant.
Heostigmine appearnd to exert its influsncs on the various
gysven of the body oven before the actual toxic manifesiae=
tion of wenom ptayied, thereby coueing early death in ihe
experimentul animalg, On the o ker hand, a small degree of
protection civen Ly nesctiguine w.en it was edninictered

2 bour and 3 hour after venom might be due to itz trancient
ability to antagonige the neuromuscular block to a certain
degree agouning that such a nourcmuscaler blockade iu
establiched only after a time lag = probably nltor a porioed

of ong hour.

The role of caleium in excitation, conduction,
coupling of striated muscle and nerve impulee {rancmission
has boon well esiablished. The amplitude of the end plate



potentiale is aleo affected Ly calclum and there ic an
epproximately linesr relation betwsen tho amplitude of the
el plate potentialr and the concentration of calelum ion.
in the abeence of sufficient smount of ealeium, neurcizuscus
lar tronsmission faile. ESven more numérous arce the obser-
vations on the effect 5~ ecalcium in gpontancoun ectivity at
the motor end plats, Cmlcium aopears {0 be o neceesary
synaptlo constituent for all neuromuscular tronsmicrione

it sugoents the ampiitude of the end plate potentials and
further increases the rate o>f occurrence oI cpontanesus
miniature potentisls in namwals., Caleium ig aloo invelved
in the release of vettylcholine at the nerve endinge and
will aleo facsilitate the depolarizetion of the end plate
region (Zimpson, 1968). Caleium ig alco 2 conatituent of
cell membrone es-entisl for ceil sdheszion and intercellalar
Junctional membrane pormeablliity. It can alro decrease the

capillary permoabdility.

MoGee (19953), Cook (1956) and Chatterjes (1965)
have reported on the bdeneficisl effect of calclium giuconate
to overcoms the toxiclty produced by snake vanom especlaelly
with viper venom. 7he resulte of the pregent Invertication
shows that calelum admini: tered at dillerent doses immedia-
tely aftervards, one hour or J howr after venom did not



afford protection, but very :trrage.y the same doces ac znd
haur caterval allonded -aac dogree 7 prodewtion uwy aolong-
at.om of onrvivel  ordod of zatl o sanct ong LD02 oo

vYeol, W Qore 0F olodad 3 oodddjeu SBE  Gacd TCIy L4 Ba

The wolerdy of e Lolat ap cusdortive a@a are, tAUD Auiuare

to pe _uwire further coxvting and ox, c.iw@nlal .oy,
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SUNBARY

The following obssxrvatlions were mede during the
course of investigution on the effect of corticoutervids,
neostigmine and calcium in cobwa yenom (Ngia pgija) intoxie
cation in experimental ratsi-

(1) The intramuseular 1359 of cobra venom
{¥aja naja) causing death within B hours waz found %o be
0,097 mg per 100 g body weight of rats.

{2) *Betnesocl*® (Ulaxo brand of Betametbasone)
at doce of 0,8 to 1 mg per 100 g body weight of rats when
clven by intraperitoneal route immediately after experiien~
tal envenouation intramusculeriy with one LD30 cobra venom
gave 150 per cent proteotlon by prolongation of surviwal
period of rate. Thoe degree of protection given hy the drug
decreaces when thewe io a time lag for eduinistrction of
Petnesol,

{3) Necstiguins bromide (E Merck) in a cose 5f
30 meg per 100 g body weizht of rats war not found to be
of much volue to protect rats from the neurotoxicity pro-

duced by the cobra venonm,

(4) Ro definite conclueion could be drawn by the
trial employing calcium gluconate as a supportive wmewrure

in cobra venom intoxicaiion in rata,
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(5) Some of the rate which survived for more than
10 hours after injection of venom cshowed a peculiar gyndrome
civilar to that of 'chromodacryorrhea' which 48 a cpecifie
syaptom in anticholinesterase poiesnin, in rato. Iie feaw
ituce wac more predozinany in rate which were given nesatig-
mine whersss 1% wes abment in rate treated with Betnesol aad

calcium gluconate,
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Sle Body weight Colra venom intorulﬁxer Betnewol in

{urwival

Fo. of rats in millt~ letuenol miiligram pexriod
in gram Zram injection intraperito~- in howrs
- ‘ neally —
1 120 0.1164 Immeldiately 0.720 10.42
after venom
injection
2 135 0.,1309 - 0.810 20,00
3 145 0.1406 * 0.870 15,00
4 140 0.1358 ” 0.840 48.00
5 150 01455 ’e 0.900 48,00
6 200 0.1540 °e 1.200 1540
7 150 0.1455% One howr after 0,800 7.00
venom injeection
8 140 0.1358 ’e 0.840 14.00
9 160 0.1552 .o 0.960 30,00
10 130 0,128 » 0.70 20400
11 145 0.14086 ’e 0,870 3.40
12 130 0.1261 " 0.780 15.20
13 170 0.1649 Two hour after 1,020 10.30
venom injection
14 140 G.1358 o 0.840 7420
15 155 0.150% ’e 0,430 25.00
16 120 D.1261 - 9.780 500
17 135 0.,13209 ') 0.810 9430
18 160 0,1552 . 0.960 840U
19 145 0.1406 Thres hour after 0.870 5e23
venon injection
20 160 0.15%2 o0 0360 .25
21 130 1261 o 0.780 10.00
22 155 0,1503 " 34920 7.G0
23 125 0,1212 ) 0. 750 6.30
2‘ 1 45 001 496 Y} 00870 22 ¢00
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S1l, Body weight Cobra wenom Istexval for Batnesol in Survival
Foe of rats in milli~ Hetnesol miiligram period
in gram gram injeotion fatrajerito~ in hours
D9alLly
1 13% 041309 Imedimtely nfier 1.080 48,00
wenon injection
2 140 Oe1358 3 1.120 43400
3 105 0.1018 e 0.840 48.00
4 175 01697 'Y 14400 12.35
5 110 01067 . 0.880 5000
6 150 241455 7] 1,290 14,30
7 120 5.1164 One hour aftexr 0,560 434,00
venom injcetion
a8 1865 041600 by 1.320 14,00
9 120 0.1164 . 0.960 12,00
10 120 01164 v 0,960 14429
1 128 0.1212 . 1.000 32400
12 115 C.4115 . 0,520 Te3B
13 140 0.1358 ‘Two hour aftasr 1.120 TO0
venor injection
14 140 0.1358 . 1.120 48,00
15 145 0.1406 ’e 14,160 13,00
16 150 0.1455 » 14230 10400
17 145 041406 » 1.9€0 532
18 130 0.1261 . %.040 8400
19 140 0.1358 Three hour after 1120 13,30
venom injection
20 145 0.1406 ’s 1,160 30,00
21 135 0,1309 " 1.080 8440
22 115 01115 ’ Cal320 Y20
23 110 041067 o Q0.830 Se15
24 125 0.1212 o 1,000 6,00




IV INR £+
ate with !

Sl. Body welizhdt Cobra venom Interval for Bainesol in  Guxviwal
Ho. of rats in aglli- Batnesol nilligran perdod
in grea [ injection intraperdto~ in hours
~Aaeaily
1 135 0.,1209 Imnediately after 1,35 15.0
vonom injection
2 155 0.150% . 1455 42,00
3 120 0.1164 5" 1.20 42,00
4 175 0.1697 " 1.75 42,00
5 130 G.126% o 1.30 20,00
[ 120 Os1164 1) 1.20 12.44
7 165 G.1600 One hour after 1465 30.00
venom injection
& 130 0.1261 " 1.30 14.00
-] 155 0.1503 " 1455 12420
10 185 0.1794 . 1485 52,00
11 120 0.1164 ' 1.20 5420
12 145 0.1406 ” 1.45 10.40
13 145 0.1406  Two hour after 1.45 10.40
venow injection
14 140 0.1358 . 1.40 520
15 175 00,1697 " 1.75 24,00
16 120 0.1164 2 1.20 3400
17 175 0.1697 . 1.75 14,00
16 160 0e1552 " 1.60 7020
15 130 0.1261 Thres hour after 1.30 5a50
venon injection
20 165 0,1600 s 1465 8409
21 135 0,1308 ' 135 11,20
22 145 0.1406 ’ 1.45 24,00
25 165 0,1600 P 1.65 5400
24 170 0.1649 ’ 1.70 940




EABiE IV
] b+ with Neogt (3

Sl. Body weight Cobra venom Intsrval for Neo- Hecetigmine .urvival
Ko, of rate in milli~ augm:e inject- in microgram period
C:

ingram gran n intraperito in hours
neelly
1 170 0.1649 Innediately after 51.00 3628
venom injection
2 160 0.1552 " 48.00 3410
3 165 0.1600 P 43450 Se15
4 160 Q.1552 20 484,00 3425
5 1%0 0.t261 o 39,00 14
[ 190 01843 s 5700 4445
1 125 0.4212 One hour after 3750 4418
venom injection
8 130 0.1261 v 39.00 3400
9 140 0.1358 s 42,00 3.00
10 128 0.1212 ™ 3750 315
11 120 Ce1164 e 36,00 3ed0
12 130 041261 o 39,00 4420
13 150 01455 Two hour after 454,00 530
venonm injection
14 150 041455 ) 45400 3,00
15 150 041455 Y 45400 330
16 120 D.11564 ” 36,00 614
7 130 0.1261 " 39.00 10,08
18 120 0.1164 ” 36.00 24,00
19 165 0.1600 Thyee hour aftexr 49.00 Sa21
venon injection
20 150 01455 'Y 45400 %20
21 150 G.1455 »» 45400 48,00
22 130 09,1261 ”»” 39.00 430
23 120 0.1164 Ty 36400 444

24 110 0.1067 ”" 3300 5o




ZASEE ¥
Survival perfod of rats with Calejus gluconsty

8 1 welcht oneally aftep
[ enyenomation

Sil. Zody weight Cobra vennm Interval for Cal~ Caleium glue (sxvival
Fo, of Tete in 1w wmilligram oium gluconate copate in seriod

gran injection nilliigram in hours
intraperito-
nexlly
1 165 01600 Imnediately after 13.20 10.45
venor injection
2 140 0.1358 »s 11,20 8.0
3 110 0,1067 e 8480 10.07
4 115 Q41115 ’e 9420 TeS3
5 165 00,1630 o 13.20 11,00
[ 110 0.1067 " 8,80 9.25
7 130 De1261 One hour after 10.40 64,20
veuom injection
8 195 0.1891 o 1562 12425
9 110 0.1067 .0 8430 10,30
10 165 0.1600 o 13422 12,59
" 100 0.,0970 ’» 8.00 12460
12 170 0.1649 ’e 13,60 10,50
13 105 0.1018 Two hour after 8040 3.00
venom iajecction
14 120 0.1164 "y 9.60 $3.00
15 105 Q.18 e 8.40 12.39
16 17 01649 ’ 13,63 12,23
17 165 041600 s 13.20 5415
18 110 0.1067 0 880 320
19 160 Q,15852 Threee houy after 12,80 3.40
venom injection
20 105 0.1018 * .40 T30
21 110 0.1067 o 8480 11,40
e2 160 0.15%2 » 12.80 3400
23 110 Q.1067 ” 8.83 12.30
24 165 0.1600 » 13.20 12.48




TARIE VI

Survival period of rats with Calcium gluconpte
tonesliy afier

18 ma/100 g bBody weicht ipteaverl
expeyinental snyenomation

1. Body weight Coutra venom Intexrval for Cal~ Calodum glu~ Survivel

No. of rats in io pilligrem olus giluconate conate in period
gran injection @il ligean in hours
intraporito-
neally
1 165 041600 Inmediately after 16.50 1000
venol injection
2 129 0o1164 (44 12,00 15430
3 15 041115 » 11.50 Ce3Q
4 155 3.1503 ' 15.50 12,10
1 140 0.1358 " 14,00 484050
6 170 0.,1649 0 17.00 9e 20
7 110 31067 une hour after 11.00 12445
8 120 .16 YemomdnjeoBlon 4,05 q0.55
9 140 Q.1368 " 14,00 13430
10 155 C.1503 ' 15.50 Ted2
11 140 0.1358 s 14,00 24407
12 120 D,1464 2 12.00 De35
13 165 00,1600 Two hour after 16,50 14440
venon injection
14 135 2.1309 P 13.50 24,09
15 110 04067 . 11,00 13e3
16 120 Q.1164 " 12,00 14400
17 170 0.1649 »" 173 Teed3
18 110 241067 0y 11.00 24402
19 125 041303 Three hour after 13.50 6430
weno injection
20 110 0.1067 . 11400 43,00
21 120 Q.1164 0 12400 114435
22 165 Q.46 . 16,50 1G.57
23 155 0.1503 ’e 15450 11,10
24 120 0,1164 .0 12,00 10400




PABLE ¥YII
Ly £ et th Cale: u

12 100 igbt inmtraperisonsal
erimen snvenomation

Sl. Body weight Cohra venom Inteyval for Cal= Calcium glu~ Survival
No. of rats In in milligram ciua gluconats cenate in period

grem injeotion siliigras in houre
intraperito~
nozliy
1 165 0.1600 Incedintely alter 19,80 11.15
vorom injection
2 170 0,1649 s 20440 9425
3 158 0.1503 . 18.60 12,25
4 165 01600 1 19.8) 24400
5 160 01552 ’s 19,20 4435
6 155 G.1503 »» 18,860 11,15
T 110 041067 One hour afler 15420 24010
venonre injection
8 135 041309 " 16,20 24,02
9 180 0.1843 " 22.80 11.22
i0 179 0,164 " 20.40 5407
11 160 041552 o 19.20 440D
12 110 02,1067 . 13.20 4415
13 180 0.1746 Pwo hour after 21,60 Se)
vensn injection
14 155 2.1503 . 18.80 555
15 175 0,4657 " 21,00 1325
16 115 0.1145 " 13.80 12,22
17 120 Q.1164 ve 14.40 12,35
18 140 0.1353 . 16.80 30,00
19 115 041115 Threas hour after 1380 i1.20
venom injcetion
20 150 Ge1435 e 18.00 905
21 120 0,1164 1) 14.40 12455
22 105 0.1018 . 12.62 19,2
25 120 Ce1164 »: 14,40 24 450

24 115 0.1115 . 13.30 7.3
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*SMDIES EFPECT OF CORTICOSTEROLDI,
REOSRLGMING AD CALLIUK IN CO324 VULLOM (Rajla najm)
IHTOXICATIOR™

Adninistration of specific antiserum as early
as possible after snake biie is ol uitmosh importance for
better ehances of suryival. ZJupportive neasures wre
definitely capadle of reduciag the vepom toxicity and
prolonging survival period eg., if the sbaorption of venom
from the site of bite could be delayed or retarded it will
bs highly beneficial to the patient, It has ®on chown
that certain drugaaigipabh of decreasing caplllary permeas
bility and altaring the rate of absorpiion of venom from
the site while other agents may alieviate meurotoxicity
or reduce hasmotoxicity of venowms on the system.

The present study was undertaken to ecvaluate
the beneficial effect of (1) 'Setnesol! {Glaxo brand of
betamethazone), (2) Leostigmine bromide (I Merck) and
(3) Calcium gluconate - 108 (Sandoz) in e¢xperizental
envenomation with cobra venom (Neig nijs) in adult rate
of both sexes. One ID50 oobra venom (0037 og per 100 ¢
body weight = death within 8 hourse) was given intramus-
cularly to thees experimsntal rats and the trigl drugs
viz., 'Betnesol’ (0.6, 0.8 and § mg per 100 g body weicht),
neostigmine bromide (39 meg per 100 g body welight) and



talciun gluconate (8, 10 and 12 mg per 190 g body weight)
were given intrapesritoneally at varying intervalw to eva-
luate the efficacy of these Arugs in raespoat of their
ability to prolong the suxvival periocd of experimentally

envenomatsd xrats.

It i# obzervad that 'Deinesdl® at dose rate of
0.8 to 1 m: per 150 g body welght of rate when given inmme-
dlstely after injection of one LISO osbra venom gave 100
per cent prolongation of survival period ami the degree of
protection decreases when the time lag for the administra-
tion of this dwrug, Neostigaing bhrovide was found to be of
not much value $6 counteract the neurstoxicity produced by
cobra venom. Rerults of celeium séuinistration were of a
varying nature and reguire further investigation.
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