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Basics v e n o m * t h *  g r s a t e s t  p r o p o r t i o n  o f  w h i c h  con

s i s t s  o f  n o c - c e l l a l e r  p r o t e i n s *  i s  e l a b o r a t e d  a n a  s t o r e d  i n  

s p e c i a l i s e d  g l a n d *  w h ic h  a r t  a n a l o g o u s  t o  p a r o t i d  s a l i v a r y  

g l a n d s  o f  m am m als* f h *  p r o t e i n  c o m p o n e n t c o n s t i t u t e *  9© t o  

92 p a r  c e n t  o f  i t s  d r y  w e i g h t  a n d  c o n t a i n s  m o re  t h a n  o n *  

t o x i c  p r i n c i p l e *  t h e  a c r e  m i n o r  c o m p o n e n ts  a r t  © rg e a o p fc o s - 

p h o r u e  a n d  n o n - p r o t e i n  o r g a n i c  m a t e r i a l s *  I t  a l s o  c o n t a i n s  

a  n u m b e r o f  m e t a l l i c  a n d  n o n - m e t a l l l c  i o n s *  A c c o r d i n g  t c  

t h s i r  m ods o f  a c t i o n *  snafee v e n o m s  c a n  h e  b r o a d l y  c l a s s i f i e d  

a s  n e u r o t o x i c ,  h a c m o t o r i c  a n d  m y o t o n i c *

f h e  a m o u n t o f  e j e c t e d  ve n o m  i n  l i q u i d  f e i m  v a r i e s  

f r o m  4 t o  5 d r o p s  t c  1 m l i n  a  t i n g l e  s t r i f e s *  d e p e n d in g  u p o n  

t h e  a g e *  e l s e *  s p e c i e s  o f  r e p t i l e  a n d  v a r i o u s  e t h e r  e n v i r o n *  

m e n t a l  f a c t o r s *  IT e a fo  ve n o m  i e  c o l o u r l e s s  a n d  t r e n e p s r e n t  

o r  s o m e tim e s  r i r a w  c o l o u r e d *  I t s  r e l a t i v e  v i s c o s i t y  v a r i e s  

f r o m  1*5 t c  2*9*  Venom  c a n  h e  d r i e d  i n  v a c u u m  w i t h o u t  I c e a  

o f  I t s  p o t e n c y  o r  t o x i c i t y *  d e p e n d in g  o n  t h e  e p e c l e s *  I n  

t h e  d x y  s ta g e #  ve n o m  a p p e a r s  l i g h t  t c  o r a n g e  y e l l o w  i n  c o l o u r *  

D r y  ve n o m  c a n  h e  r e f r i g e r a t e d  f o r  y e a r s  w i t h o u t  a p p r e c i a b l e  

d e s t r u c t i o n  o f  t o x i c i t y *  O n  t h e  d r y  w e i g h t  b a e i s *  t h e  a m o u n t 

o f  ve n o m  i n j e c t e d  i n  a  s i n g l e  h i t s  h a s  b e e n  p u t  d o w n  a s  *  

I h d i a n  c o b r a  ( H a i a  n a l a )  211 *5 m g ; Common f e r a i t  ( B a a g a r a s  

c a s r a l s u * )  64 mgs S a n d e d  f e r a i t  ( B u n g a r o *  f a s c i a t u s )  42.9 mgs



£

Indian Daboia (finera raagslii) 72 mg; £hoors* (Sohta 
carlaatua) 12*3 mg and the calcuLatad fatal dose for man 
would bat- Cobra* 15 ssg; Common kraiti 1 mgf Banded kraitt 
10 mgi Viper* 42 *£I Phooraa; 5 mg (Cbaudhuri r| el., 1971}* 
Dried venom* art nut completely solatia in distilled water* 
Blapid venom la near# soluble than tha Tiperiae venom* Solu
bility increase® In physiological saline. Ifaia naia venom 
can dissolve apt© 99*5 par cant in physiological saline* 
the pH of the aquoos solution of Mala aaia vsnoa is 6.6 to 
7.0.

In addition to proteins, there are alao non- 
protein nitrogen component* in snake venom that might 
exhibit biological activities. Among the metallic ions, 
sino is more predominant and occurs at a concentration of 
5 mg par g in dried cobra venom, It is not associated with 
tha phospholipase-A. or the neurotoxin of the venom* Possibly, 
by inhibiting the phosphatases and other ensymes, it protests 
tha venom gland from damogag by its own secretions. Sitter 
et ai» (1965) observed tha presence of copper, bound with 
protein at a concentration of 4 mg par g in ITaia mia venom* 
Seller (1948) estimated the riboflavin content of
snake venom responsible for yellow colour as 140 to 240 meg 
per gram of dried venom* Devi and srivastavu (1965) analysed 
snake venom for the organic constituents and indicate that



*

venom contains not only toxic proteins, snsyns proteins 
and peptides tot also contains nucleotides, fires amino acids, 
sugars, phosphoryl&ted sugars and lipids*

The protein components of enske venom can be clas- 
eifisd into three groups (1) Protein with toxic properties, 
(2) Proteins with enxjaatic activities and (5) Protein with 
no known biological activities* It was found that toxicity 
of snake venom as a whole is the combined effect of various 
protein components* $he non-protein constituents in the 
venoai are also toxic, hut they are not lethal as is whole 
venom* Because of the great number of ensyme tyvtem that 
were found in venom, it was only natural to associate the 
toxicity of snake venom with these ensyme system* store 
recent work has concluded, however, that there is no absolute 
correlation between those fractions having ensyaatic activity 
and those containing lethal factors* ihwm as early as 1883, 
.Mitchell pointed out that small molecular weight compounds 
were responsible for the lethality of snake venom* Theem 
observations were also confirmed by a number of investiga
tors* Attempts to track down the precise nature of the 
toxic substances in snake venom involved isolation, identi
fication and pizriflection of the toxic principle and deter
mination of its chemical structure and clarification of the
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relationship between toxicity ana structure* the develop
ment of more sophisticated techniques as eloetroyfaoreoie
and chromatography, chemical methods and gait preeipitatic 
technique© gave new dimensions and broader perepeetivo to 

the problem o f venom chemistry*

blectrephoretlc separation o f d ifferen t components 

fro® i?aia na.1a venom

Ghosh ana be (1938), rofcassaea (1p$9) and < usoki 
et al. <1954) separated the neuro toxin, a a-Oor conoonciit 
of elapidas venom from other component t of cobra r^aom oy 
enployins different electrophoretic procedures* ^nd etouxcc 
their behavioural pattern m  fcfot electrical field, waosh 
et al. (1961) purified \he neurotoxin froa lai a it-ia 
free from chollneeteraee activity* lector and (1961̂  
by employ!^ starch gel cleetrophare®ia, attained nine 
different components from Cobra venom iftaja naia) like 
eholinesterans, p* oapholipase-̂ , w-aaino acid oxidase, 
protease, phoschodiesteraec, 5* nucleotidase, phoephomono- 
esterase and aeurotoxia, Of tht several components of 
Cobra venom that migrated tawards the cathode, the one t*,̂  
exnibi feed the toxic a ffe c t oi the venom *, ac not aacociated 

vilh m y  enzyme activity* £he fraction© on «hc anode .ile 
when tested reparatsly were non toxic; when they were
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combined and tested* no toxicity could fee detected* 
fhe author* also separated the fraction neurotoxln from 
the ease ye no* which wais free from hemolysin*

Hemolysin* a fraction of cobra venom was first 
separated electrophoretically by Ghosh and Ds (1933)* 

Iwan&ga et al* (195©) also separated hemolysin from 
cobra vcnaa free from other ensymatic prinoipleo uelng 
column chromatography and this fraction &tm found to be 
stable for a ions time without lose of ite activity.

A fraction observed in cobra venom namely eardio- 
toxin which has got direct action on the heart was isola
ted and purified from Ha.1a naia venom (Carlcar, 1947# 194£ 
Slotta and Vick (1969) found that the most basic poly
peptide isolated from Baia aaia venom by chromatography c 
CM Sephadex column showed a strong eardiotoxic activity*

Imcithinase-A or phospholipase-A ( a c exponent of 
Cobra venom has also been Identified and studied by 
various investigators* Ctasca Benderia and Bovet Sitti
(1960) measured lecithlnase-A acitivity in Haia naia 
venom employing paper chromatography and found that 
Haia naJa venom was highly active even at 1 meg concen
tration* Con&rea al. (1964) isolated and purified
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phoephollpaee-A directly from Ifala n*1> venom* Phoepho- 
lipase-A from cobra, venom was crystallised and its amino 
acid composition described (Currit e£ al»* 1966)*
Slotta £& ad* (1971) prepared phosphollpase-A from 
Haia nala venom by column chromatography and tested its 
enzymatic activities on lecithin, red cells, red cell 
membranes, phospholipids of eerum, egg yolk and fresh 
brain powder and also observed fch® formation of lyao- 
phospholipids by the action of phoapholipase-A on phospho* 
lipida and, at faster rate, from phospholipoproteina*

An ensyme which is peculiar to the elapid venom 
and absent in vlperin* venom is the cholineetercet* 1'hls 
enzyme abundant in Cobra venom has been identified and 
separated* Chaudhari (1942) obtained this enzym from 
Cobra venom in a purified state and found it was 20 times 
more active as crude venom* Subsequently Master and Rso 
(1999) employed electrophoretic procedure functioned 
choline et erase from cobra end banded kr&li venom* Maesaro 
et al. (1971) using starch gel electrophoresis obtained 
ten components among which the cholinesterase was found 
to be higher in this venom*

L-araino acid oxidase, an enzyme present in snake 
venom which is capable of hydrolysinj the li-amiao acids
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wae separated and purified fro* Cobra venom (Zeller, 1944 

and Plater, 1956)*

By meing speetrophotometrie method Amaa and 
Barker (1963) investigated the activity of Jflfase and 
imase in different species of snake venoms and observed 
that the Indian Cobra venom exhibits a very high RJfase 
activity,

l̂ioah and Ba&acharya (1932) «ad Johnson £fc al* 
(1953) detected an inorganic pyrophosphatase and de^hos- 
phorylating enzymes (ASBese and ADPase) in Cobra venom 
by incubating inorganic pyrophosphate with Cobra venom 
at 37°C for 6 days* Sulkoweki et al.(l963) purified the 
non-specific phosphatase from venom while attempts to 
obtain 5’ nucleotidase*

A cell respiratory enzyme, cytochrome oxidase 
has been isolated from Cobra venom by fractionate preci
pitation with ammonium sulphate at low temperature 
(Chatterjet, 1945)* HeJLdrum (1965) separated fro©
Na.1a naia venom by means of starch gel ele c trophorc oi s, 
two fractions, able to irreversibly depolarise skeletal 
muscle designated as "skeletal muscle depolarising factor". 
Braĵ anca and Fatal (1965) had shown that the lethal
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factor in Hala a*3a venom was a glycoprotein. Brajiganca 
et al.(19S7) isolated cytotoxln from Cobra venom showing 
selective dietruetlon to Yoohlda earcoaa cell*

A direct hemolytic factor from Gofer a venom has 
been identified* and it was characteristically a basic 
protein* and it was designated as "direct lytic factor11 
(DIF) in view of its lytic effect on washed red blood 
cells* Larsen and mitf (I960) purified fro* Kaia mim 
venom by means of chromatography * gel filtration and 
ammonium sulphate precipitation two basic proteins named 
cobrastinee A and B« Various tense like carbiotoxin, 
skeletal muscle depolarising factor* cobramiae and direct 
lytic factor ($I*F) designate one and the ml,m protein 
responsible for all the above effects (Condrea e£ al**
1964 and Aloof Ksrsch e£al*» 1968). Kafeera (1971) 
using silica gel thin layer chromatography was able to 
fraetioned ffaia nala venom into atleest 4 major eheoieal 
elacclfication » large molecular weight protein* peptidee 
of molecular weight lose than 10*000* glycosides and 
lipids*

From the electrophoretic analysis of Cobra 
venom it ie clear that each of the components fraetioned 
from this venom can exert its physiological and biochemical
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activity on the different biochemical and physiological 
systems of tht body, Moat of the ensyse fractions iso
lated fro* the venom do not seems to show inherent toni
city hut they will contribute their part to the total 
toxicity of the main toxic constituents in the venom 
thereby causing the death of the victim*

Encvmeo in Cobra venom and their actions:

trom the different fractionation procedures, it 
is observed vhafc snake venom contains various enzymatic 
and non-e&zyaatio principles in different concentrations 
with various activities in the system* ®n» more important 
enzymes observed in Cobra venom arc phosphatase©, nucleases, 
proteases and esterases, choline&terase, hyaluronidaec, 
phospholipaee etc*

Phosphataseb:

Snake venom contains several phosphatases Involved 
in the hydrolysis of phosphate bonds in nucleotides* Xhese 
are phosphoaonoesterase, phosphodiesterase, 5* nucleotidase, 
AXPase, BUfase and endonuclease# Phosphomonoesterase lias 
properties of an ortfeophosphorie oonoeeter phosphohydrolaoe# 
Nothing ie known about the pharmacological properties of 
venom phosphoaonoesterase* It has been suggested that the
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easy** ie responsive for the A » e  and B ^ e e  uc„-.v*- 

tie® of venom. uilliawi et al. (1963) foand that ^  *- 

diesteraec given intravenously is ectv produced profmunu 
fall la oysteMe arterial blood pressure. Aosphodiestcr, 

activity is crude venom can he dietroyed by hcatia^ at -3! 

far 30 minute® in presence of ammonium sulphate. Snake 

venom phosphodiesterase also can hydrolase cyclic nuclei 

tidosec* It attaefco the linkage of V  and 3* of 3*9* 

cyclic adenylic acid, fhosphodleeteraso, biologicaii$ - 
bioehemicaiiy differentiated fross Auc’ase, has UiaprojCx- 

ao&fti. distribution atsosj vomm (ftreiru gjt gi.f L7I U 

5* nucleotidasei

5' nucleotidase ie a cosmos constituent if « 
snake venom* and in met instances, it i* th« r 0 , 
phocphataa. in the »en<*>. It l0l y  
phosphohydrolaae which oatallre* the bytoiiaU 
PonomrolMtidM, yieWi^ ritamrtooBldc J
te. 5* atroleoUa.ee, vMch hydroly^ the t^teel p’ 
ptate free, odenyMo acid, is widely distributed in „* uM
i m  Ca” lBhiblt “h - actim of *W. erroya. tfcp 
loses all its attt« tJr ,ithin j hour* wto**ae ln »he 
« * « *  1PK it i0 etabl9 ,or e aayg ^
(*,ulK0w#ki efc Qi+f 1963).

uU3
er t  i
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ATPug*. amaee and gyrr*ha£2h£$.&gS.;

Lhu^h and BattaehJUEV/A (1951) hFavt xm 'Gtlu>u^e 

adiooslne t r  1pbosph&tes© {A.ZP&8&) end 'uJ-fc'&ao in ©nab** 

venoms» whSch ©3?© capable o f sp littin g  oae ^noiuhciU eonC 

the oyroJhoaohate linkage o f ATP, producing Ajv 

ptncohorlc acid* Cobra venoa also poaess-e© ^ a s t  acL,- 

Y ity  and in addition to thee© tepfeoepluxrylattnt. ou^qcl, 

Cobra Yonon elco coftklim an inorganic pyrophosphatase 

(Jonneon et u l*, 1955 and Say©, 1960;. Tht, Yenosi hu'uk 

in contrast to other tissue ATPase, bydroiyria alpha 

and beta pyrophosphate bond o£ A2*\

bPN -  Itraoohoaphatage:

Ch>sh and Battacharya (1951) obcexYed ©teom, . 
p^opfeosphataec a c t ir ity  in  Cobra venoa, i t  cun hydro 1/lc 

~'JJf and i t  can be completely Inaetiv&teu by heating f  ,

70*1 to, 10 ainuten, The 1M7 epHttinr; enaynj* cannot 

hydrolyse 4 DP or tbiesslne pyrophosphate, /hen $*? I -  vro«  

Phosphatase act© on m i in She presence o f Za** lc

ucifl is  liberate* without any production j£  phogphorit 

aeid .ln  the obconeo o f  n * *  ^  m  ^

o f phosphoric acid are productct

action o f < • nucleotiSace pCTSat ^  ^  Jy«  to ;he

aclfl which i® for®*a by tha acV *BOa* ' a«  Qefony^

M3m a t am.
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Imcleamm

Ilueleaaes in eaake veno* are capable of hydroly
sing phosphodiesterase oonds of Mi and MM (yeergmtsos 
and ̂ askovski* 1962 and Hikolskaya at §2.* 1962). Ti&y 
eachibit both axonucleuae and andonucleaee activities.

S?he occurrence of a non-specific sostoesterase 
in snake venom capable of hydrolysing oonopbenyl phosphate 
was demonstrated by Guiiand and Jackson (1938).

ffrofeasee and Meterage a:

She endopoptidases of snaka venous are trypsin 
like and the venom of elapids are poor in proteases 
(Seller, 1951). Sapid disintegration and deep necrosis 
extending down to the bane with subsequent nuasaification 
are mialy due to the action of protease present in 
veaome. Inherent qualities of snake venose appears to 
have a definite correlation with protein and pboephoii- 
paee-A content. 2he action of purified venom proteao© 
ie completely inhibited by sodium tMoglyeolate* cystine 
and each chelating agents and KGB. Injection of purified 
pro tease Antr&venossly into gone a pigs causes significant
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syolyeis with haemorrhage. Snake venoms are obviously 
devoided or ehymotrypsin like ensymee (Bevi and Sevkcr, 
1956).

Rao and Rao (1956) while investigatiaL &h® 
hydrolysis of hemoglobin by erode cobra venom (Halo naie) 
at different hydrogen ion concentration found very little 
degradation of eubetrate in 50 minutes, but noticed appro-* 
ciable proteolysis when the reaction is continued for £4 
hours and also observed there is more than one proteolytic 
enzyme present in Cobra venom. In general, proteolytic 
enaymte and hemorrhagic factors are associated in the 
same fraction of venom,

L~amlno acid oridage?

She existence of a powerful enzyme in snake 
venoms, capable of oxidising n*»*alao acids wao first 
reported by Seller (1944) end designated as Qphio-L-amino 
acid oxidase* Th* L-onino acid oxidase present in eaake 
venoms is moat active of all the known ii-aeino acid 
oxidases occurring in the liver and kidney of animals.
She activity of this cmsyme varies from venom to venom.
It was found shat venom l-aaino acid oxidase can activate 
proteases and peptidases (Seiler, 1947)* Bragesca and
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i.u&etel (1352) found that Cobra veaoa and o+hor voru e 

-u»aa&±no acid oxidate* can act as anaerobic dehydro>naG* 

and transfer l.ydro^cn to fei^riey&niao in anaerobic gjuQI* 

tton  In abconoe of added ca rrier. ffhc a c t iv ity  of ~-arino 

acid oxi&uoe o f any vcrne erai fe® S'p-v wrsd loano** tr.iecJ.li 

in f£a?bure &ji ar&tus showing the rate o f oxidation ot il

lusion* in t ie  precanee o f an excess o f catalase at pu *u 

in phOBpbaxe bu ffet at >79G. IM o eas^n# In fa ir ly  stau^e 

asa retains I ts  a c tiv ity  fo r rvjny hours even in diJ'tte 

solution at no** temperature • The erysfcollijsed enayae a 

i t s  redu^d fovn is  more rerietew t to heat than Its  oxid i

sed ft ra . 5hc a ctiv ity  o f thia eaaytae ir  rtroBgi/ iishi 3- 

ted by aliphatic end aromatic earboxylxc arid* s tLfonic 

acid md citlionlluaideff and they act a- conyetltiV ' .inhi

b itors. a close par aUcliuss between f l  yin con went and 

aULno aoici oxidase a c t iv ity  o f d ifferen t species o f en&icee 

nac «rif o recorded*

Cholinesterafles

’he precanoe o f Acetyl eoo2<nesterase and non 

cjcolenoetcraao in venoas o f  ciukee h *l been re sorted ay 

several investigators. Purified c&olencettraae from 

cobra venjo dsao not crow the toxic properties o f crude 

VODOa* Ih ic f l0 t  f i n i t e l y  id en tifie s  the taSc * 8^
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no a g^oicin oih'.r than neurotcwcin. ^lapid venom 

contain© i f ’i s  cnsyae capable of byteol>oin*- .cet.vici.o-ti.«. 

2ht oceurrancc of the enaytaa in the vtmoue o f a l l  eyed* 

belonging Iso .he elapida* was oimaltane jutlv Fv port* G t 

Iyengar e t g l*  {19^8)» dhonh et d *  (19o9) and *sel r  «->i 

Hao (19*59), v fiiie  Uds enssyae ic  absent in  vioerlxr v l  

however, CbOEis ct ^1. (1361) noticed purl^tsc neû  -

toxin se.ar t *. <1 rrjir 'lobr venom di<5 ay t cjfit i£ c> ,/ u  

a c tiv ity *  fne choiinesteraee o f venons .va 'iyc.xj v*--® ^-wi' 

methyl acetyl choline hat not beaBQ^l choiiac. l u  oci jlvx 

is  inhibited by ca feian , .jhyt-oetitsmae and lu, 2i e inoenvru' 

tion o" .> ibc. rrto  (r o l le r ,  1j51)« Ohallaesteraee >f *. i~-

von-Ma ap^eora -o poseeca wide sp ec ific ity , nince it, c *  

hydrolyre acetylchalin-ester, non-cfioliiaeotcr, oronlon s  

eoter etc. Jevi and farlrar (1956) noticed tin t eserine 

can inh ib it .he Hydrolysis o f  acetylcholine by '’oi^u yf ^ 

choline after -e* jhey melted that cuoUneefcoras c 

vonoiao should bo reyarde 1 ao mxture o° c&ydz i  iaoe-nj 

Qoora, oa o^oiinester-cc iw atnole for ?o §cVf] jt 

bat in ®qui>» o solution loses 50 of jL-y t e t iv i t j  c u , 

tocprratnre in 3 days and In 1 hour at S5°d*  ̂ (

a c t iv ity  lo  vUroetly pr^ortlonf-t to it-, eJ, «  n„r tx a

ln 6hC rnd ls *«"»«•« J-evoraib^ by _ ,i£
a m  proDtirriap ( lu^BMaswa, 1 <'<■>■)), Ihe t,'n3l±^ eiiji ^
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a c t iv ity  can n lm  be blocked by cysteine, c i t a t o ,  », 

Loi£.tin anti albumxn. 16 bag eurare-llko action in*. c n 

clock the tanenioBion o f s_rve zsjpttlc' c by \ry- * x’v, 

Jhe aearosmetusar junction ( arkar ana i la i ta ,  195\‘ » i 

aoea not ay^t or to bo recpinrXbl© for ;oxiol x.y ô . 

venom as ta* cholinenteraoe a c tiv ity  o f she ve. u, 

pie fcexy deotro^ed witnout redncin- to r ic ity  then i  5 

heatea at 55^0 fo r  10 cdnutee. Moreover, ^br t jx ie itv  

e la .id  venor s io  sot pa ra lle l to the ikdiL activ ity  *> 

venonu t i l  She evidence eo far abtuined say «. ate t> t 

tox ic icy o f e la jia  vesurno C jim t be ccuroI'XM t1 to xtir 

v i«y  o f  uiic ciu^nc*

ryalurom.d ;̂ e:

wiida and xutfcie 0940) identified *he en&yot 

hjalaronidci e is  wdra vtuiois; l i e  role 'ibvloufly is  to 

Uidi'clyr© she hyalwonie acid barrier, oortieulc*^ i r< 

connective U^cte eulowiac other fractions of the veto 

^  whe fciatue, oontrxoutlay to j*e c^ceu cat

ew olU ^ catted cj snake v*njQm j.% thus helps ^  ^  < 

th*. verwa c x-poncate io the tissue ana „ rteng w  t>, jT 
t^cn o ’ tojt-nr*

J!i50Jh0li.30

Jh zv iJ ity  or m u x  Y  

<*yttooeyteo TOS observeci OB .&

L fh
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ara .lyaca -ui in 1502 try ■ i««'er =J,'‘ So-ut!,5i* ^  ̂  
Yencffl lec itr .im ^ -f. dooo net re.airo locl.h in  «  ^  •>*«! 

AorpHolipido * e  i t s  uotiirity (Uolden, 13Jn uii M>, M , /, 

^o lYh lnow - in th- v ^ rw w lt-  (it »  ve •’*

lyrole^ithJn v ilch ie  a true hemolytic ajeat* -xia eazja 

is  deciiisatei ac hcnolyzdn, ph aap lw U ^e^  a»& ie c ito i*  

naee-A. j * o^Lolipase-A cbJuraetera. o tiosity  hydrolyses on 

one o f the f«tt& oeyl © fo r  linkage Ir aiaeyxpiiosphoiin 

The phQ&pbe>Upe{<8~& found la  mm&ll.m pancreas dually 
xestThlm enates venom pbospbollpaee-A in saboIrate speci

fic ity#  '’activation” re jniremaat and heat str dxity etc. 

Sroganc . anc ustel (1953) thought leeifehiaaet—A o f n̂u i, 

Qohv'% venom /cs reeooneiblc for the vojom’ e aeuro„ jxic 

action. Cobr*' venom henolynln or leexttxnar-- *. <*_f, ut, 

active in d^Kuc -olxtion t ?an .n a coneexurnu d one u iQ 

ar.fi -a r 'ir , 1J50, c.,sJ l W  .utarlU(1
rr-̂ tr.t-3>. -■> ,eU a. oxiflativt O  ojnLw/utija tra 
i t 3 action n csltoci ondr*aX cecbraaeEi. of ^

eft.cts obs rved aith venon* Ifcitl-ini »c -i arc aeconu A

xn netiiii n a can be conriaarfed he irom a.,
primary tct.oa on l.eitMn. * though r con'iacw iv
amount of hcr.ly^ of red eexu occurs u. vivo, ^
Cob.i? vAson is injected intravenously int0 a a. Jbit



is

afl t'm caurs of 
action cannot be « C  " ^  ^  ttoElelty ,n

aKBa’ 2iaee tUe *?“0" activit'. iwified pbWba-
dtste«ction o' lecithin^-* activi.

lipas*-A i - —  «-— » * ’a * »  * »  M  '
t, split pho^UPian in wa^cd cxytbroeytes onS to ,« -

4aee h c ^ i c  (ConSrea £t ai.. 1064). -*•
pfcoeplmip.N-i in foana "o be non ioslo, bat very hi \ ., 
active in its action on the substrate. CanSrea et jl.
(136$) uslnt electrophoresis oi Ja gjjft *eno l» toict 3H 
ated a direct lytic factor (D**) won^ ilie D̂st d  eti - 
positive fr ictijtt and alao phosohollp̂  sc-*. 2Tree irjc cc-c 
Intle activity She DM1 closely reliables phoaoholtpa.^- 
in its heat stability, ffaja £&£& *edo« phoephalipa&e- 
can attack oRSOtic he^iyeate® of red coil* Uthoui ^ 
activator.

o ed cells? of different lawn: ̂  ^ 4L i [
otrii.in,, v<-rxctio*2?i in -heir aucem lim . i >t- -̂ ô xiy to jaeiBvî i
of cobra a ifi o cher vescas (i'culawj ^  . ̂  .* J®9* i -j*.*, ♦
*a«uc» reels rant ce.L?9 such ae $)mo v. , ̂ J °*« eneap
fcoats havfe a low led thru content (rner oft ai#„ ^ o

\
Mm role of pnosphoiipace-l.

wi enerve* ouacia or neurohmsoujLar Juacdo
. , ?mSuaionwl)poaaiDie control nervous sycteci activity

' aepr et v t
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has e l i c i t s  mvtih controversy* Certain ly, t t K a  111 % 

to destroy or a lte r  certain  phaapho lipid t In nerve fcisni- 

eBcerdiaX to  electron transport ooaid rake x i neurotonic 

aid as has been claimed by coffie workers tb ie  o as you 

probably the as urotoxic component o f snake venoms. iu 

i t  can be &ard3v X'ec -oaoible for the more severe P̂i3 r  - 

pLsraseoloylcrl changes provoked by the crude, ve *.ji 

masi j  other tic ju es* £lott& e t a l«  (1971) observed 

venom phospbolipaee-A can attack c e l l  wall© i f  ncrvor -> 

system and bruin* fney also noticed fteii, faeapn/Up sc~ 

cwa cliasae blood pressure, heart beat, res„ i r a t i  m cu-c* 

co rtica l e le c tr ic a l a c t iv ity .

flaolc polypeptides la  Cobra venom

Cag3iotoatin»

La rlie r  ctudi with eXapln© venom on cardiac 

auocle t.-psjeia, IJpOj una vha marked eleccro*jiwiuc 
cL_03kJ£ in ĥt rfcytbm conduct a on o f the noart und'. 2'

ex*crjj»Gnt*JL condition nd sdgjg&aied vast wo ao?ve e r fw i  

were produced fey the d irec t *~cbion o f veaon on the uu oo - - 

dium* ^ factor isolntoa md purified frou 1 aaa cuajg 

venom by nrinr (i$47» 1 ) and Jiee e t  (1,50; f

named “cardio ..oxinf • flic rar* polypeptide was la te r  

separated mul studied fey d iffe ren t inveatigatora and
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designated as "cobraBime-S" (i<ar«en and *©lf£, 196d)f 
"direct lytic factor (DDtf)” (Aloof-Hirsch at $d,s 
"fcoxia gsuaa" (Xsard at a^,, 1069) and "cobra venom cyto- 
toxitt" (Broganea at al«« 1967)• It is still doubtful 
whether thee© above said polypeptideo separated fro® 
Cobra venoe are all identical or at leas* soae of them 
ere different substances* Xa view of the similarity in 
both their biological and chemical properties they mi at 
be very closely related, if not entirely identical* tne 
slight differences is the aaiaoacid composition among 
these polypeptides appear to be due to different species 
of the venon origin* Cardiotoxin is heat labile, loses 
50*̂  activity at B5*C and la completely inactivated at 
1OQ*C•

Sarkar (1951) demonstrated a direct actxon o f 

Cobra vena® on muscles and Devi and Sarkar (1954) cleo 

observed th is  d irect action on frog  sartorius muecle pre

paration* This e f fe c t  o f crude venoa on suiee.es has not 

been shown by any o f the known toxins other than oerdio- 

toxin in the venoa* The d irect action o f cardlotoxia oa 

su edes could be counteracted or reversed by £. ions and 

v ice  versa (Devi and sarfcar, 1954)* The cardiac arrest 

by Cobra venom or cardiotoxin appears to  be primarily du©
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to direct action on the cardiac muscle and on the ce ll 

protoplasn without much involvement of the ceUaembrane 

CDevl et a l. ,  19*54).

Eraganea et al. (1967)* Xarsen and Jolf? (196?, 

1968), Xsard et al. (1969) and riotta and Vick (1969) hew 
found that the most hade polypeptide isolated from 
Kala naia venom by chromatography on Gff-sephadex column 
comprises the total, rather low, direct ly t ic  activity 
and also the total, very strong, cardietoxic activity jf 
Cobra venom. They suggested., therefore tlu t thit? poly
peptide should be named Reitrdiotoxin!! rather than 2W*
The cobramine-B and toxin gama and Cobra venom cytotoxia 
have been claimed to be devoid of any lytic effect on 
human erythrocytes even in presence of phoephclipaee-A.

She direct ly t ic  action o f  card a,o toxin i t  poten

tiated by piiorpholipare-A confirming the flndingc o f 

various workers (Oondrea et a l , ,  1964$ Chang and ^ e ,  1966 

and Slotta and Vick, 1S69) that T>UF acts eynergcstickily 

with phospholipase-A• S!he direct ly t ic  action o f  cordio- 

toxin is  also inhibited by heparin, BMh and gangltoe idee. 

Cardiotoxin produces a marked contracture o f the chick 

biventer eervle ie muscle (lee  « t  al#, 1968). SMs action 

of cardiotoxin ic also prevented by pra-tr*air»ent with
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heparin, UNA or ganglioeiaes* Sardiotoxin caasiste of 

60 aminoaeids in a einglo cross-linked by four disulphide 
bridge with «aLno-terain*l lueiene and carhory-tersiaai 

asparagine (Sarita and bee, 1S70), The cobraadne isolated 
by lersen and *«alif (1963) consists of E>2 eeino sold res i

dues and also idenfcie-H wxth those o f cardiotoxin exeep L 
fo r some minor differences* 3he amino acid competition 

of Did’ in the venoa ia also very similar to that of 

c&r&lotoxin (AlooX-Hirsch et al** 1963)*

Cardiotoxin, cobraadne-B and DiiF are all the 
ftost basic polypeptides isolated fro® Cobra renom of 
the stm or different species* They not only share 
cardiotoxic direct hemolytic and aamy other biological 
activities, but they are also similar in their amino- 
acid composition* Dherafore they should be regarded as 
"isotoxina* if not entirely identical compounds.•

vrom the above, it ie clear that the main basic 
polypeptide cardiotoxin is capable of affecting various 
kinds of cells causing irreversible depolarisation of 
celiacnbrane, contracture of skeletal muscles, systolic 
arreet of the heart, contraction of smooth muscle, 
axonal conduction block, local irritation, eytopathio
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effect on jtable ^uaour cell cultures eto* However,
P2.nct a-i4.no acid composition and %\i& molecular wot 11 

o f  » arc somewhat d iffe ren t from those o f earaiotoxin, 

it Ip possible that ihA fro® different veno&a vary 
olit-h ily  in  i t s  amino acid composition.

ffeurotoxins

1 pid ie nearjtoxins are proteic rubsxanceo 

o f &2ia$l ^ le c u iu r  'weight, generally high iso e le c tr ic  

point and nigh pharoacologioal a c t iv ity  not associate u. 

wltn ©naymatic a c t iv it ie s  o f  th e ir  own* In many coses 

store than one neurotoxin has been Isolated from the cobra 

venom and individual variations have u.ico been reporteo 

(Zarsen and o l f f ,  196 j? -dranda jet a l . .  1970; 7a e_l J , ,  

1971 and carlsson e t j i l . , 1971). She neurotoxin ie 

heat stable 3\d i t  1*’ d i& lisable (I'ebs, 1?61). A *  

neurotoxin is  alf-o dp void o f ou^ar mooty. Cobr neuro- 

toxin la  co3goscd o£ fel or 62 r^cidaeo of I*-' or I f  anin <- 

acids in a oikJLo peptidr c5u in , e r 3o£-linked V  ^ u r  

disulphide bridgec O otec and trydon, 5 969 and tr/dun 

and fa tes, 1371}*

I t  nao been repeatedly d^monotx itod t  rat 

in teg r ity  o f wuc ttisulpj ids bondo xu t«o neurotoxin xiolo- 

cuxc is  essen tia l fa r  their to x ic ity  {.gang, 19o/J*
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Reduction breaks disulphids bon&fa txtjel rc£rtu.i”, ir  

ooJBplet#© loc3 o- ^ojcicity uid rcuxldcitiJm wiix ic t 

re tto re  the iu i l  tox ic ity* Xtudico on. eheratcal nod i l l  

cation Ox fehocc neuroioxins with grouo resin 's®  a '**K- 

rsvesXeil lAci/s u^oio «i*iao acide* <& ^©ciaU^ rt?

dueu ar~ aaceutial Xor wh«ir b io log ica l a c t iv ity  l-o©C‘ 

e t  cJL*f 1960 anu Chang ©t aX*, 1970;*

ijeurotoacin xic.e beou isjl<*v»£ n£ ne tea 

fror othe? components o£ cobra vexiou usxuy tlect -j * '■or 
t ie  method/3 \s? d iffe ren t workers* Ifooonvlj ils t-a ’ mrl 

Kao {1 'j61) sex arated neurotoxin and noticed that n e^ o  

toxin h&B i t s  d is tin ctive  action on r e «v ira t  >ry center 

^ a r iie r  lavertinatoro has obrorved t^vt nj ^t  of  the 

L it  pidae cecrc-se a oaralysir^ substance , tf>c uctio.» of  

v'bxtsk wj \y ho c/rar'arc£ fo Indian curare (oir-uM-Ui* 

action j .  IvcfclH-r caxarJUjento have oonfirnina iT_ P 

XcUan (brar/.x nd d a ir lo , 1 y59; Chang, t^oO; ulicidt 

£&£&•» “*9C and Vxck £ t a^., 1S6&), Oertain "jlauid 

venomc oeeis • to act ao true* sr ’p^oby c?u^r«>f ,mxch 

e rert a ry cc ific  action on the /eh UQzpz^  d i'trx*

on the m ^ u e  P 'otorioe". * i  otherc, or t » ,* on y.t, CiLtr <-« £
r.lju be rocnannbls „oi a decrease in t* P** -P- qoauvA.-iry j
Ach <Usch_rc;ed at the era of the n e m  or cor.ver.. 
Increase the ssaeitmty of the involved amecie.



< ellarfaj 0 5 .4 ) af crxhed to the neorotoxin o f ^  *

j 1j pidae a cyee} a ff in ity  for th* ce llo  o f fere r ^ £i -  

r^tory center M the brain. I t  has been claimed th.it 

the characteristic p tro l^sis produced by neuro toxin x l 

the eons© y 4eiiec of either a peripheral curare-like iiuxl 

on the aeoroauccular junction (Pra&toan, 1')52 and 

Chriotsnessn, 1995) or a central action on the brols

atem (Selmaper, 1962)? i t  is  probable that tae e- .ect

is  produced on the synapses et bxth c ite? , as they are

< h/riologica.'i/ ilm ila r , i^ldrum (1965) omerveu t 3 

types o f e ftecto  at the neuromuscular junction, «  curax 

lic e  DXocle pndueed by polypeptide toxin, bat not
relieved  by see rune or toy ra sh ly  out, an 3 the other

typo o f e f ie c t  ±c the lap lirment of Aeh rele^ac from 

the pre^ynapsic terminate* Jo bra venon i .  very active 

in partly. in ; tu _ near of ujcuxor juncti n« ^  iy  ,v nerve-

£iu els prep, r" ixon <_c reported toy :&rku

(1.50;. i>c"i et ?1, (1554) itfcd that tli. EhPui.^

.uusatusr ba ach jounced toy Cotoru vs no, x

ty .c , Is a Lea atsugea *iut ui^ ne aio toxin oatfi 3

ordinarily eau-e organic damage la nervous #
r-r.ee ^11 specific rj uptonc dlsappe jp ^ftcjr recovcu j .

1 ocenf old (1971) s h e e te d  ♦‘not ne ^uU -u n  ’air. U«'

acts by d«stro\iny some chm csd tmo t*
«-*auoa s u l 'p i^  t
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that are necessary io r  the e ffectiven ess o* nerve e^rl 

a c t iv it y ,  heater, >,13?0)and Biledx e t a l,,(1b71 ) found 

that tha reepont e to piiero-iontophoretic <lly a„ flied  

Ach or Gorbichol an vh© is o la te 1 fray «,art^riou ' ie  

blocked br cdbra neurotoxin. 0©b?a venom neu~ otoxin 

do not ood ify the release 01 ch by nerve tmtml v r .

I t s  neuromuscular blockinf action is  en tire lv  o  ̂ uact 

iunetionol orig in  (Jlnenee %rran, 1968 end lie-, ^ 7 1 ).  

Heurotoxin w i l l  not change the resting potentials e l i c i 

ted a fte r  conpletc blockage by d irect n tu 'u ltlion  >f 

muecle fib res* It progressively disiniahco the a5 j11~ 

tude o f the miniature &nd plate potentia ls, jniel* d is

appear before completion o f neuromuscular b lo c*• reo- 

s t ig »in e  laercooes the height and duration at the ere 

p la te potentia ls. 2ho neuromuscular blockade or educed 

by cobra neurotoxin la  o f an tidepolaric in - type* "a**- 

e f fe c ts  ore also e lic ite d  by d-tubsenrarise ( „ lian ,© ,nl 

jj€©# 1966? fa e t e l . ,  136? end tester, 1970),

t uiijradiogra^ me studies have chown tu u  

cobra neuro Soxin labelled  with accumulates on tuc 

motor end plate 2cme o f the mouse and ra t diaphru^jD 

(uato ©t aio* 1970). t>obra neurotoxin is  also capable 

o f  binding cu oe lfiea lly  to the choi Anergic receptors
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(Lester* 1971). Ha3a nai& neurotoxin also produces an 
Irreversible blockade at the neuromuscular function.
2he neurotoxin does not affeet the card lac and smooth 

muscles* Indicating that they hay© no affinity to sous- 
carinie receptor© (Wei and Lee* 1970). oobra neurotoxin 
exert© no appreciable effect on the ganglionic tronataie** 
sion (Chou and Lee* 1969). Neither the ©rude rencsa cor 
the purified neurotoxin can penetrate into the brain in 
sufficient amount to account for critical effects* which 
are mast probably of a secondary nature (Tseng g& al.. 
1968). Application of neuratoxln fraction prepared from 
Ifo3a naja venom to the exposed cerebral cortex of the 
rat produces a long-lasting convuleant effect and whether 
this effect i s  caused by the neurotoxin itself or by 

phoapholipasa-A Is doubtful (Bhargav* e* al.* 1970).

3!hc neuromuscular blocking action caused by 

several elapidae venoms is  very similar, ±he following 

characteristic© ara eai^an to the action of a il  these 

venoms on the myoneural junction.

(1) Onset after a more or less prolonged latent period* 
depending upon the dose employed and slow progress 
of the block.

(Z ) Absence of potentiation of the taaxiical twitch find 
in the vIt© experiments* of fascioulations or 
contracture.
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(?) Partial and transitory antagonism by neostignits* 
and other aalichollnectersee drug* (Chang# I960 and 
Su# 1969)*

(4) Ho influence of Ca** or of choline on the block 
(Chang# 1960)*

(5) Synergism with competitive neuromuscular blocking 
drugs either in causing neuromuscular block (Sehaidt 
et al*. 1964) or in the inhibition of end plate depo
larization by Ach (Peng, i960)*

(6) Inhibition of the effect caused by Aofc and by other 
cholinoffiiaetic mibstanoes In strailed muscles# such 
as contracture of the frog rectus aMoainie (Su# 1960) 
or rat Isolated and d*nervatea fcessidiaphragm, depola* 
riratioa of the end plate in the frog sartoriue 
swede (Peng, i960) and responses of the eat anterior 
tibia! muscle to intra arterial injection of neuro** 
toxin*

(7) Irreversibility or extretaely slow end difficult 
reversibility of the neuromuscular junction Mocked# 
(Vital-Brasil, 1972)*

Respiratory paralyeie usually is the primary 
cause of death in envenom®, tlon caused by small or moderate 
doses of elapid Tenon, larger doses can produce severe
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cardlo vascular disturbance, and even death by circa- 
Xatory ceXXapee# $h* paralysis Is exclusively of peri
pheral origin*

Bradyfclnlw xmlwlan tetelt-ia. mfct 
venom

Certain snake venom ensues {proteolytic 

enssyaas) are capable of releaeinr bradykinin (a noa- 
apcpfcide) and cali&in from plasma* The main pharmaco
logical action of bra&yklnia are smooth muscle stimula
tion, vasodilatation# increase capillary permeability# 

accumulation and miration of leukocytes and production 

of pain* fhie bradykinin releasing factor lias been 
observed In dobra venom though, in low concentration only* 

Increasing the capillary permeability with a resultant 
local vasodilatation io probably important for the rapid 
absorption of lethal toxin* the ability of venom to 

release bradykinln from plasma can be inhibited by JIFF*

gron-orotein constituents o f venom

feldberg and gellaway (1953) reported that 

infection of Xadian Cobra venom into the pulmonary artery 

o f a gunea pig caused the appearance of histamine and 

coagulablc protein from the lung in the perfusate* Shis 

has been supported by further experimentation on Cobra



venom by different investigators* Study of the 
mechanism by which histamine is liberated ffcaa tissue 
when snake venoa Is Introduced, has led to the discovery 
of lyeoleeithin and slow reacting substance© as the 
intermediary products of histamine release» She contract
ion of smooth muscle by venoaa is also accounted for in 
part by the liberation of histamine and by lysoleclthin 
and SRS, which are all apparently produced when venoms 
act on muscle (£rethewie, 1956)• Subsequently* it was 
shown that an adenyl compound and a deaaiaatiag ensyme 
are released when the heart ie perfused with Cobra venom* 
$ho shock produced by perfusion of an animal with Cobra 
venom is also thought to be caused by production of biota- 
nine and adenyl compound.

Devi and Sarkar (1954) noticed a factor in the 
Cobra venom which has got strong physiological action on 
the perfused frog heart and concluded that this factor 
may be a non-protein constituent* Based on this idea*
Bevi and Sarkar (1954) began to study the physiological 
effect of heated Cobra venom on the anaesthetised oat 
©specially blood pressure and respiration. Heating of 
Cobra venom at 100°0 for 30 minutes will destroy all the 
©nsyatea and other constituents of the venom, but such 
heat denatured venom s t i l l  showed the physiological

30



action on the heart Muting at th* existence of aware 
thermostable constituents which paeeeseed physiological 
function*

Ho definite role lied been assigned to the 
non-protein fraction of the venoms except to suggest 
that they nay function ae part of the toxic and n m $ m  
proteins* A direct paper chroaato^eaphic analysis of 
the venom HOA filtrate indicates the presence of the 
glucose, galactose and aanose in ls3a aaia rmom,
She cysteine sulphuric acid reaction for hexoae esta
blish© a the fact that glucose, galactose and asnnose 
exist as free sugars* Mo function of these sugars has 
been elucidated*

3i
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HBYISW O F  LltBmWRE

Antisnake venost serum or antivenin, whldh ie 
the only specific therapeutic agent for the treatment of 
snake poison in i n  and animals by its eery nature of 
being a foreign protein derived feo* equine 0, can induce 
severe anephylatie or eerus reaction in few instances*
$he efficacy and therapeutic value of such, agents as 
corticosteroids, neostignine and calcium employed ae 
supportive medication have been extensively evaluated 
with these drugs given alone or in conjunction with 
antivoaia both in experimental and clinical cases*
HoMck and careen (1935) were amo&j the earliest to report 
the beneficial effect of cortisone and corticotropin in 
three cases of snake bit® (presumably by copper head 
moccasin « Uorth imrican pit viper) with the remarkable 
ability of this drug to inhibit local reactivity to 
foreign protein and its symptomatic effect on pain and 
fever* According to Eisner (1954) cortisone can be 
given to patients bitten by snake in 20 to 50 per cent 
increaeed dosage and corticosteroids tablets given 
immediately after snake bite may delay if not prevent 
death* It was also valuable to reduce the hasarde of 
anaphylatlo reaction associated with antivenln therapy*



Wood et fl.Ct955) reported 11 copper head snake bltec, 
one timber rattle *nok» felt® and 3 bit#* of unidentified 
snakes mod concluded that in grad* 1 veneration neither 
cortisone or AOfll accelerated the recovery of the 
patients whereas In the case of grade 11 veneration, 
cortisone and AOTH helped to control severe angioneurotic 
edema and urticaria in one patient and in another where 
the patient was extremely sensitive to horse ©eras, AOfK, 

cortisone, oxygen, blood transfusslon, externai beat, 
vitaain-K and auati-histamlaics were credited for saving 
patient*s life* In another series of 52 snake bits
oases, Mostly of Malayan pit viper and treated with 
’Cortigen* orally over 48 to 72 hours in varying doses 
and at varying intervals, the gross swelling and mucosal 
bleeding were arrested end nose of the 52 patients died 
or exhibited toxic effects (Ariff, 1955). Qujdral and 
Dhawan (1956) tested eight drugs like cortisone, AQTll, 

hyaluronidaee, rutin, adrenaline hydrochloride, calcium 
chloride, sodium aallcylate and ’syaopen* for their 
ability to save rats against death caused by experimental 
poisoning with cobra venom and these drugs were given 
half an hour before tbs infection of venoa and a second 
dose given half an hour later, from this study, it was 
observed that six of these drugs caused a significant
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increase in survival period of experimental rats and the 
maximum degree of protection wee caused by calcium chlo
ride and cortisone* She effectiveness of cortisone 
acetate in experimental poisoning with Aglciatrodon 
piscivorous has been investigated in dogs, and it® bene
ficial effect assessed in the experimental group when 
compared with untreated control animals . Oort loom; 
treated dog® evidenced very little symptoms of envenom** 
tion and all of them recovered from the toxic effect of 
the venom (&mapp m b  flowers, 191G). 5?he effect of hydro
cortisone was tried in mice that were given one I2D£0 
of viper venom and the effect compared with the anti- 
venin group to show that hydrocortisone wan me effective 
or more so, than antiverdn (Sanatra et gl», 135?)* In 
a eerie® of experiments on doge, Idechmana et (1358) 
found that hydrocortisone protected the animals from 
intramuscular injection of approximately lethal dose of 
Crotalue adamanteue venom when steroid was given intra- 
leaously immediately two/four hours after the venom, ill 
doge that received hydrocortisone immediately afterwards 
survivedj €3 per cent of those that had the drug two hour 
after venom survived, 75 per cent of those that received 
this drug four hour later survived, whereas all control 
dogs died approximately in 18 hours, In another €0
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selected cases of viper bite, treatment was done with 
cortisone preparation either alone or in combination »;ith 
antiventn, la m m  partis rta of the c onbiued-ireatnent 
group that initially received polyvalent autivenin the 
general condition got wore#, whereas the eysptoraa sub- 
slded rapidly after cortisone was given; and hence 
cortisone was reconaen&td even for primary treatment in 
other cases with, successful results • Cortieone either 
given alone or eodbined with antivonln was as effective 
as sntivenin in both early as well ae la to stages 
(Benyajati et ol.f i960), *ttg and Vaiah (1960) treated 
in a year 15 cases of l-chle oarinatae bite with antivenin 
and corticosteroids. Although, &om of tine® showed 
definite evidence of marked envenomation, all survived* 
The antivenin used for thoee patients did not contain 
specific antitoxin against Behle carinatue veaoa, This 
showed that corticosteroids alone could probably be 
life saving. The therapeutic value of hydrocortisone 
in experimental envenomtion with cobra venom (ffala naia) 
in dogs hue been investigated by Morales et al. (1961) 
who observed that hydrocortisone given intravenously 
before the injection of venom had no protective action, 
but repeated doses after envenotation prolonged the sur
vival period o f  these animale, I t  wac also recorded that
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large doeee of hydrocortieoae were necessary uo reduce 
the lethality of cobra verna in doge* Boayajatx qL*

(1961) experi&eated with cobra venoa in a group or ceven 
dogs which were given prednisolone eticciiaate intravenously 
issiedtately after tha venose &n& subsequently every four 
hours until toxic figne had subsided or death (aspervened. 
After a period of alUL nfairo toxicity, five of .h*. d^o 
recovered# Another group of six dog# given the first 
dose of prednisolone two hoars after the venom m<X five 
aaong the six survived. In a further group consisting 
of five doge, four hours elapsed before prednisolone was 
given; by this tisie neurotoxic signs were established 
but ncrerthlees four out of the five *ni«alp recovered* 
After these encouraging results, six patient# with cobra 
bite were treated with glucocorticoids and all of then 
showed significant improvement* She author suggested 
that the glucocorticoids were especially beneficial to 
overcone the &emw reaction but suggested that a large 
dose of cart ice steroid was necessary to overcome the 
111 effect© of cobra bite* Arora 41*0962) have 
reported the beneficial effect of hydrocortisone and 
hydroeori ieone-*antivsnin c cabins tioa against the Ac hie 
carlnato s exnrenonafclon* In that study the author© eoa~ 
firmed the efficacy of corticosteroids alone against
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£gMs carlnstus poisoning aafl also ehowed that eorfcio- 

steroid it *  e l f  was as e ffe c t iv e  as that ox anti renin for 

saving the l i f e  in  wmmoasaiion. 2allquiet and Jniex-iaad

(1962) noticed amoag 152 patients with poisonaur! m&tee 

bitea, beneficial e ffects in  31 cnees treated r_th corti

sone ©ad/or antivenin. I t  was surmised that Sohls 

carln&tas venom exerts i t s  e ffe c t through release of 51$ 

end histamine* thus increasing capillary permeability and 

such increased capillary permeability can be eontrolled 

by administration o f hydrocortisone ( ^oa&ni and Jrora, 

1962). iLongaire (1963) agreed with the use of cortisone 

alone fo r  counteracting the envenomation I ts e lf  particu

la r  2y in viperine poisoning. With, data on 60 cases oX 

poisonous snakes b ite, aafcstood (1968) reports that au mr, 

38 patients who hud aniivtnin la  addition to  corticorto

roids two died while none o f the remaining 22 patients 

who had steroid alone survived. la another aoriee* 32 

dogs were used to assess the therapeutic value of cortico

steroid® in orperikan tal csnrenoaatlaa 1th water moce«oin 

and ©astern diamond ra ttle  snake venom* 1<u do^c wore 
given varying doses o f ♦Heticortiiono* icjnjediately a fter 

at d iffe r  ̂ nt tat enrol a fter injection o f veaora. {,ee 

survival period averaged 27& hour. 33js drug did prolong 

survival period of these experimental dog® but was not
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fey Its e lf l i f e  saving (hyder ?97D* ffee effective*

nose o f hydrocortisone and hydroeorttoo»e*4miivenin cgtabl* 

nation, on plaacm fibrinogen 1#«X in Russell viper poison* 

ing fees betm Investigated fey f"tth *& al* (1972) and the* 

authors speculated that corticosteroids r-ay control bleed* 

tog 1r envenom gU on fey haseel riper* both fey affecting 

capillary permeability :'-nd preventing decrease in tb& 

plasma fibrinogen* la their experimental 0fcttdy on* 

rata to evaluate the beneficial effect of hydrocortisone 

and hydrocortisone *&rtiiv« sin coaffeiaation in SuaseJl viper 

eavencHsation* i t  was observed that bydroeoriioone silone 

<10 ag/feg body weight) was quite effective in easing the 

animals against U395 o f ftueaell viper venom, when hydro* 

cortisone and antivenin <2*5 «g/kg and 0*5 ml/kg body 

weight respectively) eoafeinetioa was used against 

of venom, a fa ir  degree of protection was observed* Using 

the same 1*850 venom* a high degree of potentiation of 

protective actJoa was observed when large doses of hydro* 

cortisone (5 sag/% body weight) was employee, in conjunction 

with s&ae anULvenin (0.5 ml/kg body weight)* nut i t  was 

emphasised tnat Higher doses of corticosteroids shouiu k.a 

given than what was usually given to routine practice 

and the drug should fee continued for mm time end then 

gradually tapered o ff, particularly to keep the bleeding
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tendencies under control (‘‘oth, 1974)• Investigators 
like Sandy (1954); Gupta ft al,{1960)and m i U m  and 
Jfaylor (1960) had also reported that combination of 
corticosteroid and mtivenin was more beneficial in eanke 
bite enveaoa&tion than aativenin alone* Highly valuable 
effect of corticosteroids in overcoming the antivenin 
induced anaphylatic reaction have also been investigated 
by various workers (Kreaents and Laville * 1961 j Mauon,
1965; Eessell and Coventry, 1965; Oennaro, 1965; Held,
1964; Jhraeaux, 1967 and Ganthovorn, 1971)*

On the other hand there are adverse reports 
also on the use of cortieoeterolde in the treatment of 
snake bite in clinical as well as experimental conditions 
(Schottler, 19541 AUaagf a£., 1956} Held, 1956, 1957; 
Xnyvett and Halphy, 1959; Stiaeon and lingelhardt, 1963; 
Ruoeell and Emory, 1961; Held, 1961 and Chatterjee and 
Uaes, 1969)*

Christensen (1955) tested a number of substances 
Including neostigmine and calcium gluconate against the 
neurotoxic manlfestation caused by crotalus bite*
Formosan elapid venom causes reepiratory failure and 
this cannot be antagonised by neostigmine and efensilane" 
(Lee and Peng, 1961)* Reid (1961) couM not elecit a 
reversal of neuromuscular block and bring about improvement
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is thres casts of tee snake bite, gifts neostigmine 
intravenously. Kumar and Uegaonkar (1963) is a cat© with 
myasthenia gravis like picture resulting irom cobra hits 
presumed that it night be due to excessive cholinesteraee 
activity, eince cobra venom contains high quantity ot 
this enzyme; the patient concerned responded dramatically 
after injection of neostigmine 1 sag intramuscularly# It  

was emphasised that such a clinical picture should he given 
a therapeutic trial of antieholincoteraee injection# Con* 

Tersely it has alec been reported that the neuromuscular 
block and paralysis produced by elapid and sea snake 
venose cannot be reversed by antagonist substances such as 
eaerine, neostigmine and prostigmine (Boquat, 1968; Michel 
Barae* 1963 and Koaenfeld, 1971). Baaerjee e& al. (1972) 
has reported in clinical cases, the therapeutic value of 
ntoatigaine-atropine combination in conjunction with anti* 
genin# ftig&a et &1. (1973) recorded two cases of snake 
bite that were treated with usual first aid and routine 
antivesin-neoatigaine-atreplne combination administered 
to counteract the neurotoxicity produced by the venom#
Seth (1974) recommended that in all cases of snake biie, 
intensive treatment with antivenin and hydrocortisone &oy 
fee given; however in cases of cobra bite along with arti
ficial respiration neostigmine can also be given as a thera
peutic supportive measure to enhance the chances of survival.
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MeCfee (1953) treated a rattle snake bits in dog 
with c&lciua glucsnsfce alone intravenously and the animal 
survived without any complication. Cook (1956) treated 
four doge suspected with snake bite employing the usual 
first aid treatment followed by administration of cnlcium 
gluconate solution intravenously end 1 ml *l?yrohistine ♦ 
suhcutaneouelys all fb© four eases recovered completely 
fro* the ©nvenomation* Ihe beneficial effect of calcium 
gluconate solution Intravenously to counteract venom 
induced hemolysis in animals has been reported by Parrish 
(1958)# Reid (1959) has reported that the renal excretion 
of venom and myoglobin in sea snake bite may be facili
tated in the early stages by intravenous infusion of 
glucose and calcium gluconate solution. She unpleasent 
muscular twitch resulting from diamond black rattle snake 
bite could be modified by introduction of calcium glu
conate 10 per cent solution Intravenously as observed 
in a case report by HeCesry and WUrsel (1959)* Strover
(1961) had recommended the administration of calcium 
gluconate Intravenously along with antivenin infusion 
especially in viper poisoning. Ghatterjee (1965) su geeted 
calcium gluconate to counteract haemorrhage produced by 
enake venom.
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Apart frm  th e routine ontivenln therapy, it 
had been observed from the literature* that corticosteroids* 
neostigmine and calcium-alone or in coabination-hcive got 
high therapeutic and clinical value in the treatment of 
snake bite in man and animate* It is generally concluded 
that these agents can reduce the rem m toxicity fey different 
mechanisms of action thereby prolonging the survival period 
or even causing complete recovery*

She present study is undertaken to evaluate the 
degree and extent of protection afford by corticosteroids* 
neostigmine and calcium used as ancillary agents against 
the experimental envenomation with cobra venous (Naia mda) 
in rats. These drugs are given in different done level© 
and at varying intervals iatr&peri tone ally In rate challenged 
with one £850 cobra venom Intramuscularly* The date obtained 
was analysed to ©voces the efficacy of these supportive 
measures*
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MfegfcftXAi^ x m  m i d m s

S h e  e x p e r i m e n t a l  a n im a l®  f o r  t h e  s t u d y  e c n e ia t t& d  

o f h e a l t h y  a n d  a d u l t  N o r w e g i a n  s t r a i n  o f  a l b i n o  r a t e  of 
b o t h  s e x e s  w e i g h i n g  100 t o  200 g ,  o b t a i n e d  f r o m  t h e  3 a a l i  

A n i m a l  B r e e d i n g  S t a t i o n #  f & n n u t f c y , A t o t a l  o f  4 0 0  r a t #  w e re  

u t i l i s e d  f o r  t h e  t r i a l s .  ’ B e t n e s o l *  ( G l a x o  b r a n d  o f  b e ta m e 

t h a s o n e )  # n e o s t i g m i n e  b r o m i d e  ( B  M e r c k )  a n d  c a l c i u m  g l u c o n a t e  

( 1 0 #  *  s e n d e e )  w e r e  t r i e d  i n  r a t s  a f t e r  i n j e c t i o n  o f  c o b r a  

v e n o m . X y o p M l i s e d  c o b r a  ve n o m  ( H a l a  a a i a )  w a s  o b t a i n e d  from  

S a f f k i n e  I n s t i t u t e #  B o m b a y  a s  o n e  g r a m  s e a l e d  a m p u le s #  l a  

d e t e r m i n e  t h e  LD 5 0 #  t h e  v e n o m  w a s  r e c o n s t i t u t e d  i n  p h y s i o l o g i 

c a l  s a l i n e #  a n d  a  d o s e  r a n g e  o f  0 . 0 6  m g t o  0 . 1  mg o f  c o b r a  

v e n o m  p e r  1 0 0  g  b o d y  w e i g h t  o f  r a t s  w a s  s e l e c t e d  o n  t h e  b a s i s  

o f  a v a i l a b l e  l i t e r a t u r e *  f i t s  v e n o m  w a s  g i v e n  i n t r a m u s c u 

l a r l y  t o  s e p a r a t e  b a t c h e s  o f  r a t e  a n d  by t r i a l  a n d  e r r o r  

m e th o d #  a  d o s a g e  r a n g e  o f  0 .0 9 5  t o  0 . 1  m g p e r  1 0 0  g  b o d y  w e i g h t  

o f  r a t e  w e r e  a r r i v e d  a t  f o r  f u r t h e r  d e t e r m i n a t i o n  o f  h l S O  o f  

c o b r a  venom #  f h i s  d o s e  r a n g e  o f  c o b r a  v e n o m  m e  e m p lo y e d  i nt
b a t c h e s  v a r i e d  from 4 t o  1 0  a n i m a l s #  A  f i r o t  b a t c h  o f  4  a n im a ls #  

s e c o n d  b a t c h  o f  f i v e  a n i m a l s  a n d  t h i r d  b a t c h  o f  t e n  a n i i a a l c  

w e r e  m ade n e e  o f  t o  o b t a i n  1P 5 0 #  t h e  ve n o m  b e i n g  g i v e n  i n t r a 

m u s c u l a r l y  a t  a  d o s e  o f  0 .0 9 5  mg# 0 .0 9 3  a g  a n d  0 * 1  mg p e r  

1 0 0  g  b o d y  w e i r h t #  f h e  o c c u r r e n c e  o f  m o r t a l i t y  w i t h i n  a
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period of 8 hours after inaction of vena* w e  observed.
£0 determine the LP50 of cobra venoa, the percentage; of
k i l l  was converted into probit. Measuring this along 

with vertica l axis and logarithm® of dose along the 

horizontal axis, the points were plotted. 2he boat f i t 

ting lin e to the eye fo r th»se pointj we-a drawn and mliie 

was used to obtain the expected probit* Xhest expeete^ 

probits ware need to f i t  the beet probit regression, with 

the help o f which the 1350 was determined (Finney, 1964). 

thereby the intramuscular IJ&50 o f cotea vena* was found to 

be 0.09? ag per 100 g body weight o f rata.

Ihe study was conducted to aswees the beneficial 

e ffe c t of betamethasone, neostigmine bromide and calciu a 

gluconate individually, at d iffering dose leve ls  and at 

varying intervals to observe the prolongation o f survival 

period o f the experimental rats given one M50 o f cobra 

venoa. fhe experimental animals were divided into four 

groups, each group comprising 6 animal*. Ohe fretih cobra 

venom stock solution was prepared in physiological saline 

every time in such a way that 0.5 ml o f the stock solution 

would contain one M O  o f cobra veno* <0.09? mg/100 g body 

weight). The venom was injected in a dose o f 0.097 

per 100 g body weight intramuscularly to these experimental
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group of rate. The drug under trial me  aim diluted in 
physiological saline and given intraperitoneally after the 
injection of cobra vanoei. The dosage of the three dif
ferent drugs used in the study were as follows*-

1« Betaaethasone - 0*6 »g, 0*8 isg and 1 ag per 100 g body 
weight.

2. Sfeoetigaine broai&e « 50 Beg per 100 g body weight*
5* Calcium gluconate * 8 og» 10 og and 12 ag per 100 g 

body weight*

The stock solution of those drugs were prepared 
freshly in such a way that 1 al of the stock solution 
would contain the required quantily of the drug for 100 g 
body weight of rate* Bach dose of drug was giren at 
fired internals le*f iwediately afterwards, one hour# 
two hour and three hoar after injection of H90 cobra 
venoa* The extension of survival period in the treated 
rats were observed* If the animals survived for 12 hours, 
It was deetsed as protection because the usual survival 
period of one S&50 venoa was reckoned to be approartaately 
eight hours* Tim prolongation of survival period with 
these individual drugs at different dose levels and 
at varying intervale was recorded and tabulated*
Food and water were withheld for a
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period of 12 hours after injection of Tessas* She aaiaaie 
which eurvleed for 12 hour© were gtrea food and watur ui& 
the reearered anisale were kept for a total period of «’S 
bourp under ohserration and then sacrificed.
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fhe intramuscular I&50 of cobra venom (death vdthlE 
8 hours) ae determined by the help of probit analysis and 
plotted on a graph (attached) was found to be 0*097 »g per 
100 g body weight of rata* However, 1G0jv death was obser
ved within a period of 12 hour© after injection of one W3C 
cobra venom intramuscularly* It m s  also observed that 
both ©exes of rata were equally eueoeptable to the renoa 
loxieity*

During injection of venom solution, the anis»Ia 
showed pain and immediately afterwards they showed excite
ment* There wae tendency to move arrouad with affected 
limb lifted up. After a few minutes, the respiration 
became rapid and the rats became quiet and dull with 
tendency to lie in a corner of the cage* There m s  locU. 
edema at the sight of Injection of venom. Approximately 
one hour afterwards they showed salivation and the respi
ration became weak, slow and distressing. Some of the 
rats which survived more than 10 hours showed ©light 
bloody discharge from the eye© which w e  similar to the 
condition known as ‘ ehromodaeryorrhea*, a peculiar symptom 
in anticholinesterase poisoning in rats* This syndrome 
was found to be predominant in animals which survived 
after neostigmine injection. It wae absent in rate which

gsQV t T 3
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received Belnesol and calcium* Heopiratioa was the first
to fall and theee m m  involuntary aovesaests* Heart cm** 
tinued to beat even up to 10 minutes after respiratory 
failure* Some recovered rats were kept for 24 days under 
observation, when they Mire found to develop extensive 
necrosis and gangrene of the affected limb extending damn 
to toe bone*

Betneeol at 0*6 og per 100 g body weight when 
given by intrsperitoneaX routs immediately after one SBSO 
cobra venom gave 83 per cent prolongation of rurvlvcl 
period, 67 per cent prolongation when the &r«& wan jiven 
one hour after venom, and it mis 17 per cent when the drag 
m.n given at either two hour© or three hour© after venom 
(vide table 1)* Betnc-ol at both dose rate of 0*8 ag and 
1 ag per 100 g body weight when p-Lvm iaaediately after 
venom gave 100 per cent protection, when ateiniotered one 
hour after venom It waa S3 per cent protection* £ae sur
vival period yets on the other 2rn& decreased by por cent, 
when the same dose levels were ecployed after 2 hour inter
val* Vb&n the ©suae 2 dob&q&c vis*, 0,8 mg and 1 mg *»er 
100 g body weight were used 3 houre after venom, survival 
period was decreased by 33 per cent and 17 p^r cent 
respectively (vide tables II and 111)*
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Vsostlgmine bromide at a dost level of 30 iscg per 
100 g body weight by intraperitoaeal route 9 advcrcely 
affected the survival period of the experimental rate* iteo- 
stigalae given iuttediaiely after cobra venom resulted in 100 
per cent mortality within 8 hours* The same effect was ob
served when neostigmine was gl-ven one hour after cobra venom 
injection* Howevar, a very small increase of 17 per cent in 
the degree of protection could be obtained if neostigmine 
was administered two or three hours after venom (table IV).

Calcium glueonito at does levels of 0 ms, 10 sig and 
12 mg per 100 g body wolcht when ^ w n  by intraperi toncal 
route immediately | one hour end three hour after cobra venom 
injection did not prolong the survival period of rat© whereas 
oil the above three dose levels given two hours after venom 
prolonged the survival period of 67 per cent, 83 per cent 
and 67 per cent respectively (vide tables V#VI and VII).

Prom the above results, it was surmised that Betas sol 
at dose of 0*9 to 1 mg per 100 g body weight in rate when 
given intraperitoneally, immediately after experimental ea- 
vesoaation with one H>50 cefcra venom intramuscularly would 
definitely give 100 per cent protection by the prolongation 
of survival period of the experimental rats*
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DISCUSSION

Snake venom containing a multitude of components 
is capable of affecting the normal biochemical and physio
logical activities of celle in different systems of the 
body* For example ensymes like proteaset leeitlilnaee-A,
5* nucleotidase and hyaluronidaee are capable of materially 
altering the etructure and function of cells especially at 
the site of the entry of the venom. The factor capable of 
releasing bradyklnin from the plasma has properties of 
smooth muscle stimulation, vasodilatation, accumulation and 
migration of leukocytes, increasing the capillary permeabi
lity and initiation of pain, fnake venom may induce release 
of many autophsraacological agents or autocoldo to contri
bute to toxicity, local tissue damage and changes in capil
lary permeability augmenting the absorption of the toxic 
constituents of the venom.

treatment after envenoaatioo is directed firstly 
to prevent absorption of poison and secondly to neutralise 
as far as possible the effects of absorbed toxin. If local 
absorption can be successfully arrested for a significant 
period, suitable therapeutic measures can then bo deployed 
to counteract the effect of toxin already absorbed. $he 
body defence mechanics! nay succeed in destroying the toxic 
agents locally if they get sufficient time. Otherwise,



vascular permeability is the salient factor governing the 
rate of absorption of venom trm the sit© of injection* 
therefore, drags retarding absorption of the venom rhouift 
serve as useful adjuncts to the established regimen for 
snake bite*

Corticosteroid© have the ability to decrease 
capillary permeability while maintaining the integrity of 
capillaries and ton© of blood vessel. Of the different 
varieties of corticosteroids* betamethasone* a potent oyathe- 
tic glucocorticoid pos&essss lees sodium retension property 
U.th high antl-inflaffiatory activity. 2he protection in res- 
pect of the prolongation of survival period of rate against 
on id)£0 cobra venom obtained with betamethasone during the 
course of these trails is in concurrence with the ©beerra- 
tlons of Oujral and bhawan (1956)1 fc&g and ?aish (1$60)| 
Coaani and Aram (1962) and ?®th (1974)* Beayajati e$ aj.* 
(1961) had also reported that prednisolone prevents o# 
reduce® the toxic effect of the venom on nerve tissues or 
at least can antagonise the effect of spreading factor and 
improve the metabolism of the poisoned cello* She usefulness 
of corticosteroid® in protecting animals and man from shock 
irrespective of etiological factor has long been recognised 
and shock io an integral part of snake venom intoxication*



3 Z

fbt do sea of betamethasone need in
the study are admittedly quite large when compared with 
the normal therapeutic dose level for rats* the most serious 
drawback in making clinical analogy between the results 
obtained in those experiment® and condition® of actual 
practice would bo the matter of delay between the time of 
ini action of venom and institution of therapy* One hundred 
per cent protection obtained with Betnesol whoa given imme
diately after venom injection may not be elicited in actual 
practice on account of tine lag* WLth suck delayed admini
stration of Betneeol there could only be a decreased percent
age of protection end extension of the survival period of 
rat@9 because the venom component© have already established 
and started their deleterious Influence on different tissues 
in the body* Shore is difficulty to neutralise toxin fixed 
already In the tiecues and it is only „he circulating toxin 
that can effectively be neutralised by anti serum* however, 
It Is safe to postulate that corticosteroids given as early 
as possible after the bite may be lifesaving or atleast ue 
helpful in prolonging the survival period and overcoat* the 
delay in antivenln therapy*

Ihe neuromuscular block produced by cobra neuro
toxin ic post junctional and of anti-depolarising type* which 
is similar to that of d-tiibocurare though they are
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structurally and pharmacologically different compounds*
The neurcnauaeul m  block produced by the latter compound 
could be antagonised by administration of anticholiseeteraee 
agents like neostigmine* But it ie doubtful vbether the 
neuromuscular block and other toxic effects produced by 
cobra venom could be adequately antagonised with neaetlg** 
mine or other anticholinesterase agents* la the present 
study, the fact that neostigmine given ituse&iateiy or am 
hour after cobra venom caused 10D per cent mortality could 
be explained mLy by adverse reactions (•seeat cboXinoni- 
me tic activity j of naosti^aiat vfeich was very predominant. 
Heostigs&ne appeared to exert its influence on the various 
system of the body even before the actual toxic manifesta
tion of venom started, thereby cousing early death in the 
experimental animals. On the o^hor hand, a small degree of 
protection given by neoctigmine w it was administered 
2 hour and 3 hour after venom might be due bo its transient 
ability to antagonise the neuromuscular block to a certain 
degree assuming that eueh a neuromuscular blockade io 
established only after a tine lag - probably after a period 
of one hour*

The role of calcium in excitation, conduction,
coupling of striated muscle and nerve impulse transmission 
has b on veil established. The amplitude of the end plate
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potentials is also affected toy calcium ersfi there less 
approximately linear relation between the amplitude of the 
•ad plate potential# and the concentration of calcium ion* 
In the absence of sufficient amount of calcium, neuromuscu
lar transmission fails. Even more numerous arc the olbser
rations on the effect o ” calcium in spontaneous activity at 
the motor end plate* Calcium appears to he a necessary 
synaptio constituent for all neuromuscular tronaalcrlons 
it au|m#nt& the amplitude of the end plate potentials and 
further increases the rate of occurrence of cpantaneout 
miniature potential© in mammals. Calcium is aloe involved 
in the release of acetylcholine at the nerve ending*? anti 
mill also facilitate the depolarisation of the end plate 
region (Simpson, 1368)* Calcium is also a constituent of 
cell membrane essential for cell adhesion and intercellular 
functional membrane permeability. It con alro decrease the 
capillary permeability.

McGee (1955)• Cook (1956) and Chatterjee (1965) 
have reported on the beneficial effect of calcium gluconate 
to overcome the toxicity produced by snake venom especially 
with viper voncau the results of the present investigation 
shows that calcium adainlctered at different dose# immedia
tely afterwards, one hour or 5 hour after venom did not
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afford protection* but very > trroeo-y she saoe doiea az 2nd 

h jar interval afCarded -ohk decree >C protection l./ xoion£- 
ata on o f cn rv iw l t r i  >d o f xat- u^vinct one u~.ozv

vea^a« "if doru of e<_ loiiu ci *a# a*.a ?cr$ m  a,
Ihet o f  e ic lits  as cupportiw. usa^ara* tnur a^tuare

to re ^uiro farther corutin/ and ex< ^ i ’aenuO. ^ujcty.

-:os-





The following observations were made daring the 
course of investigation on the effect of corticesteroide, 
neostigmine and calcium in cobra venom (Haia na3a) intoxi
cation in experimental ratss-

(1) The intramuscular 1350 of cobra venom 
(Ha3a na.1a) causing death within 8 hours was found to be
0.097 mg per 100 g body weight of rats.

(2) 'Betneeel* (t'laxo brand of Betamethasone)
at doce of 0,3 to 1 mg pa? 100 g body weight of rats when 
given by iatraperlto&eaX route immediately after experimen
tal envenoaation intramuscularly with one Ju£30 cobra venom 
gave 100 per cent protection by prolongation of survival 
period of rate. The degree of protection gives by the drug 
decreases when there is a time lag for administration of 
Betne&ol.

(3) Neostigmine bromide (E fterck) in a doss of 
30 meg per 100 g body weight of rate was not found to be 
of much value to protect rats from the neurotoxicity pro
duced by the cobra venom.

(4) Ho definite conclusion could be drawn by the 
trial employing calcium gluconate as a supportive measure 
in cobra venom intoxication in rats.



5 7

(5) Some of til* rat* which survived for more than
10 hours after infection ol venom showed a peculiar uynAvom 
ciiaiiar to that of * c^iroaodacrjorrhea * which i« a cpeciiie 
qyaptom is antichoXinesterns* poieoaia& in rats* M b  fea
ture wa^ more predominant in rate which, were given neoetig- 
aiine whereas it wee absent in rate treated with Betneeoi and 
calcium gluconate*

***»*»«

*
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25 125 0.1212 it 0.750 6*30
24 145 0.1406 it 0.370 22*00
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24ES-ZI
5Mfrtir»l perlofl of g»t« with *Batp»̂ 3.'

0 . 8  m / 1 0 0  «  m a y  w i g h t  lntr«D«rltra»»lly t t U r  
experimental enrenoaatloa

Si. Body weight Cobra xenon Interval for Betneeol in Survival Ho. of rats in ailli- Beineaol milligram periodin gem gran injection intraperito- in hours
1 135 0,1309 B w e d i a t e l y  after venota injection

1.090 48.00
2 140 0.1308 ft 1.120 40.00
3 105 0.1016 »• 0.840 48.00
4 175 0.1697 *» 1.400 12.35
5 110 0.1067 0.880 50.00
6 190 0.1455 99 1.200 14.03
7 120 0*1164 One hour after 

re n o a  injection 0.960 48.00
@ 165 0*1600 it 1.1520 14.00
0 120 0.1164 #« 0.960 12.00
10 120 0.1164 *» 0.060 14.20
11 120 0.1212 »» 1.000 32.00
12 115 0.1110 0.920 7.30
13 140 0*1358 two hour after venoa Injection 1.120 7.00
14 140 0.1358 • » 1.120 48.00
15 145 0.1406 t» 1.160 13.00
16 150 G.1450 M 1.200 10.00
17 145 0.1406 99 1.160 5.33
18 130 0.1261 99 1.040 8.00
19 140 0.1353 three hour after venca injection 1.120 13.30
20 145 0.1406 9# .1.160 30.00
21 135 0.1309 >9 1.080 8.40
22 115 0.1110 99 0.920 9.20
23 110 0.1067 99 0.830 5.15
24 120 0.1212 99 1.1300 6.00



w ® j m
Survival period of rats wife *Betne«olf
1. iw'lPO « toiy wi.rfit lntrcpigitoo.aay fttfr

Si. Body weight Cobra venom Interval for Betneeol in Survival So* et rats In ailli- Batntsol milligram periodin gram gem injection intraperito- la houre
1 135 0.1309 immediately after venom injection 1.35 15.00
2 155 0.1503 »» 1.55 42.00
3 120 0.1164 »» 1.20 42.00
4 175 0.1697 1.75 42.00
5 130 0.1261 if 1.30 27.00
6 120 0.1164 if 1.20 12.44
7 165 0.1600 One hour after venom injection 1.65 37.00
6 130 0.1261 f» 1.30 14.00
9 155 0.1503 it 1.55 12.30
10 185 0.1794 ii 1.85 32.00
11 120 0.1161 f * 1.20 6.20
12 145 0.1406 »» 1.45 10.40
13 145 0.1406 Two hour after venom injection 1.45 10.40

14 140 0.1358 *t 1.40 5.00
15 175 0.1697 tf 1.75 24.00
16 120 0.1164 ft 1.20 S3 .00
17 175 0.1697 f # 1.75 14.O0
18 160 0.1552 »t 1.60 7.20
19 130 0.1261 three hour aftervenom injection 1.30 6.50
20 165 0.1600 if 1.65 8.00
21 135 0*1309 ♦ » 1.35 11.00
22 145 0.1406 ff 1.45 24.00
23 165 0.1600 ft 1.65 9.00
24 170 0.1649 ff 1.70 9.40



Sa m j E
OfJgttfaL jylth

30 moa/100 a body mai&ht lntras sritoneally after

81. Body weight Ccfcra renc* Interval for loo- Heaetlgain* urvimi Ko* of rata in ailli- stigmine inject- in alerogreat periodiagra* era* ion intraperito- in hoursuenlly
1 170 0.1649 Immediately after iinai injection 51.00 3.25
2 160 0.1552 i t 48.00 3.10
3 165 0.1600 *» 49.50 3.15
4 160 0.1552 »• 48.00 3.25
9 130 0*1261 f f 39.00 5.37
6 190 0.1843 57.00 4.45
7 125 0.1212 On* home after venom injection 37.50 4.18
8 130 0.1261 M 39.00 3.00
9 140 0.1358 *9 42.00 3.00
10 125 0.1212 99 37.50 3.15
11 120 0.1164 99 36,00 3.40
12 130 0.1261 99 39.00 4.20
13 150 0.1455 Two hour after venom injection

45.00 5.30

14 150 0.1455 99 45.00 3.00
13 150 0.1455 99 43.00 3.30
16 120 0.1164 99 36.00 6.14
17 130 0.1261 99 39.00 10.08
18 120 0.1164 99 36.00 24.00
19 165 0.1600 Three hour after venom injection

49.00 3*21
20 150 0.1455 99 45.00 5.20
21 150 0.1455 99 45.00 48.00
22 130 0.1261 99 39.00 4.30
23 120 0.1164 *9 36.00 4.42
24 110 0.1067 99 33.00 5.20



m m j i
aagj^LpjgeiftL
a na/1 oo g tx**y, ..ii»i^_4a^i^iLt0j?Alg-^iaBE «rp»ria*tttal #wn<«ati55

si. E o d v  w e i g h t  C c f c r a  v e n o m I n t e r v a l  f a r  C a l - C a l c i u m  g l u  ia r r i v a l
H o * o f  r a t e  i n  

g r a m
l a  m i l l i g r a m  c l x m  g l u c o n a t e  

i n j e c t i o n
c o n a t e  i n  * > c r i o d  
m i l l i g r a m  i n  h o u r *  
i n t r a p e r i t o -  

a e a l l y»we» w ̂ weamw^w«mw'*mF enmMMauaftmm

*1 ~~~165 0*1600 X r a m o d ia t e l y  a f t e r  
v e n o m  i n j e c t i o n

13.20 10.45
2 140 0*1358 »i 11.20 8.00
3 110 0*106? *• 8.80 10.00
4 115 0*1115 99 9.20 7*2j
5 165 0*1600 9 * 13,20 11.00
$ 110 0*106? 9 9 6.80 9.25
7 130 0.1261 o n e  h o u r  a f t e r  

v e n o m  i n j e c t i o n
10.40 6,20

0 195 0*1891 99 15.60 12.25
9 110 0.1067 99 8.80 10.30

t o 165 0.1600 I I 13.20 12.59
11 100 0.0970 M 0.00 12,20
12 170 0.1649 99 13.60 10.00
15 105 0.101$ I s * o  h o u r  a f t e r  

v e n o m  i n j e c t i o n
8*40 3.00

14 120 0.1164 • * 9.60 13.00
15 105 0.1018 8 . 4 0 12.30
16 170 0.1649 99 13.69 12*30
1? 165 9*1600 99 1 5 * 2 0 5.15
16 110 0.1067 99 8 . GO 32. u3
19 160 0,1552 f h r e ©  h o u r  a f t e r  

v e n o m  i n j e c t i o n
12.80 8 . 4 0

20 105 0.1018 99 8.40 7 . 3 0

21 110 0.1067 99 8 . 8 9 11.40
22 160 0,1552 99 12.00 3.00
2 5 110 0.106? 99 8 . 8 0 12.30
24 165 0.1600 99 13.29 12.48



imm 7i
Surrl-ral period of rats vLth Calcium aluconnf 

egperloiBatwi envenom-felon

ilm Body w ight Cobra nitoa Interval for Cal- Oalolua glu* £ urvivnl
Ho* o f rata in in s&liigre* cius gluconate conate in period

great injection s illigraa  In hour©
intraperito-

n e a i l y

1
2

185
120

0*1600
0*1164

I f t o r t f l t i a t e l j r  a f t e r  
t e n o o  i n j e c t i o n

M

16.50
12*00

10*03
1 5 * 3 0

3 115 0*1115 »• 11*50 U 5 0

4 155 0*1503 15.50 12*10
5 140 0.1358 99 14*00 48.00
6 170 0.1649 99 17.00 9.20
7
8

110
120

0*1067
0*1164

O n e  h o a r  a f t e r  
r t n o m  i n j e c t i o n  

» «

11.00
12.00

12.45
10.55

9 140 0*1358 i i 14.00 13.30
10 155 0.1503 • • 15*50 7.42
11 140 0.1358 i i 14.00 2* *00
12 120 0*1164 99 12.00 9.35
13 165 0.1600 Sws h o a r  a f t e r  

v e n o e  i n j e c t i o n
16.50 12.40

14 135 0*1309 99 13.50 24.00
13 110 0*1067 99 11.00 10.30
18 120 0.1164 99 12.00 1 4 * 0 3

17 170 0.1649 99 17.90 u . t o

18 110 0.1067 9 9 11.00 24.0}
1 9 135 0.1309 Three hour after 

v e n o m  injection
13.50 6 * 0 0

20 110 0.1067 i i 11.00 48.03
21 120 0.1164 99 12.00 11.43
22 165 0.1600 99 1 6 .5 0 10.37
23 155 0.1503 99 115.50 11*10
2 4 120 0.1164 99 1 2 .0 0 1 0 .9 0



m m j M

12 mg/100 g body weight intraser1 teneally altar 
axoerlaantai atirenî tioa

SI. Body wight Cobra yeaoa Interval for Cal- Calclua gin** Survival 
So. of rat* Is In ailligra* elun gluconate conata In periodgrass Inaction sailiigram in hoursintraperltO"

1 165 0.1600 Immediately after 
▼enoa injection

19.80 11.15
a 170 0.1649 M 20.40 9.25
3 155 0.1503 M 18.60 12.25
4 165 0.1600 tf 19.80 24.00
5 160 0.1552 #» 19.20 4.35
6 155 0.1503 18.60 11.15
7 110 0.1067 On# hour after

venoift injection
13.20 24.00

8 135 0.1309 t * 16.20 24.00
9 190 0.1843 * » 22.80 11.30
10 170 0.1649 «» 20.40 5.00
11 160 0.1552 »# 19.20 4.00
12 110 0.1067 * » 13.20 4.15
13 180 0.1746 fvo how after 

venoa Injection
21.60 5 .0 )

14 155 0.1503 t * 18.60 5 .5 5
13 175 0.1697 *# 21.00 1 3 .2 3
16 115 0.1113 13.80 12.20
17 120 0.1164 N 14.40 12.35
18 140 0.1353 f  » 16.80 30.00
19 115 0.1115 ©srea hour after venon injection

13.80 11 *20

20 150 0.1435 » t 18.00 9.05
21 120 0.1164 M 14.40 1 2 .5 5
22 105 0.1018 I I 12.60 10.̂ 0
23 120 0.1164 M 114.48 24.̂ 0
24 115 0.1115 I f 13.3 0 7.30
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AGP ZAiJQIM lit QQ3SA VlUQH (Kaia aaia) 
BHOXXCAglOH"

AdaiBietretion of specific antleerua as early 
as possible after snake bite is of utmost importance for 
better chances of survival. Supportive measures are 
definitely capable of reducing the venom toxicity and 
prolonging survival period eg.# if the Absorption of venom 
from the site of bite could be delayed or retarded it will 
be highly beneficial to the patient. It has been shown

ansi.that certain drugs^capable of decreasing eapiliaay permea
bility and altering the rate of absorption of venom from 
the site while other agents may alleviate neurotoxicity 
or reduce haemotoxicity of venoms on the system.

fhe present study was undertaken to evaluate 
the beneficial effect of CD ‘Betassol* (Glaxo brand of 
betamethasone)* (2) Seoetigaiae bromide (B BSerck) and
(5) Calcium gluconate - 1055 (Sandos) in experimental 
envesosation with cobra venom (Hs.ia nuia) in adult rate 
of both sexes. One 13350 cobra venom (0.097 eg per 100 g 
body weight - death within 8 hours) was given intramus
cularly to these experimental rats and the trial drugs 
vis., 'Beta#sol1 (0.6, 0.8 and 1 mg per 100 g body weight), 
neostigmine bromide (30 meg per 100 g body weight) and



oaldust gluconate (8* 10 and 12 ag per 100 g body wight) 
were given lntraperitoneally at varying intervale to eva
luate the efficacy of the** druge in reapeat of their 
ability to prolong she survival period of experinentally 
esvenoaated rats.

It ie observed that ’Seine sol* at dose rate of 
0.8 to 1 a*g per 100 g body wight of rate when given lame- 
dlately after injection of one SjD5Q cobra vimoa gave 100 
per cent prolongation of survival period and the degree of 
protection decreases when the time lag for the administra
tion of this drug. Ueostigasine bromide was found to be of 
not much value td counteract the neurotoxicity produced by 
cobra venom, fterults of calcium administration were of a 
varying nature and require further investigation.


