CHAPTER 11

Background Information

* The Russell's viper and Tts Venom

- There arc about 2000 snecxcs of snake in the world,

T They'arc diVlded, according to their poison, into 2 typesu

poisomous and non-pdisgoholls/'sngkss. " The poiscnous snakes ﬁayﬁ
fangs at.the front of the ir moyths which enable them to inject
venor effieiently, The poisonous snakes are divided irmto 3
families: Colubridagy Elapidas and Viperidac; and only Elépidae

and Viperidae are found in Bhailand {Benyajati, B.E. 2517).
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idae famzly have neurotoxic poison, and the
hydrophiinae cr scasnakes have myotoxic poison. Snakes in
»Vipe;idae‘family havevhaematot§xic effect. They hévé‘lbng
erectile_fangs, triangular heads, and usually short fat bodiés.
Vipers have 2 subdivision, first: orofalins or pif vipers,
having a.thermo~sensitive pit between e¢ye and nose, which
detécts warmubiood prey'in;tﬁe daxksand secoﬁds viperine
ﬁiperé, without pits. Among-the viperine! vipers, one of the
most common and widely distributed specieseis the Vipera \
ussellii or Rﬁssell's viper. It|is found throughout theé
pldins of Indfa, Burma, Ceylon, Thailand, Sumatra and Java.
The Russell's viper is generally of quiet and ﬁeacéful habits.
It prowls about at'night in search of piey-which consists of

mice, ratsy, frogs, etc. It attacks man for sclf-defence and



only when provoked., When ready to attack, it produces a loud
hissing sound which can be heard'from a. diistance of 20 to 25{

feat.

"The snake vencm is secreted from the Bullvary glands
whlch can Be eonsidered as a mixure of phys1ologlcally and
tox;cologlcally~act;we subs tances , The preliminary studies was
done'on-indianVsnake vefions (Ganguly and Malkana, 1§36); and
found ﬁhat the RugSel ll's wiper venom contains the elements of
C, H, N, s and 0, Iwanaga and Sugalth (1979) recently found
_ that. the organlc components of /the Russell's wviper wvenom are .
‘lipid;‘qarbohyﬁrate, amino acid, nucleosides, nucleotideS'and}
organic phosphate compounds. Many enzymes 1nclud1ng phospho.
© diesterase, ATPase; hyaluronidase also can be found in thls

V@LOIl,

Earlier studies by fEaadid Hanma in 1903 had found
that the c@agulanﬁ actlan of the Husseil's V1per venom both in
vitro and in vive showed different results. An Intravascular
cioﬁting had beer noticed in éome'cases and complete failure of
biood c}otiiﬁg proceds: in others, Tailor, Mdllick.and‘ﬁhuja
(1935) subsequently'fOQnd.that intravascular'c@agulation‘and
iﬂc@agﬁlabilityvmf the,blbad both were manifestatfons of action
of $Berenon 'wh:r':'ch @i fferdd, only fin degree and ropidity, The.
rﬁpid.act&on of the verom prodwcéd massive él&tting<of the
blood im wvivo wh:i‘le slower action produced invisible
coagulation, amnd oceured wiﬁh;fﬁne deposiﬁianof-ffbrin in the.

“wall 0f the blood vessels, :-Finally blood was defibningtgq_%p§v.

. jn conseguence Incoagulable,



It has been kmown for many years that the venon of
‘Rﬁsseix‘é!viper hag poweiful éoagulaﬁt‘pIOPGrﬁigs., Several
inwesmigaﬁwrs'have suggested that th&'veﬁom could be used -as é
- substitute for tiséu&’&hmﬁmhoplasﬁin'in the determination of
¥he prothrombin timez(Lee et al,,; 19553 Macfarlane, 1967).

Tﬁis vermom could convert autoprothiaﬁbfn IIi (factor X) to
auﬁopxothzomblm C ( faetoniXa) wh&ch cccured rapidly (hsnouf

' amd Williams, 1962), s also conld be used for differentiation
of bleeding from factor WV IT and - from factor X deficlency -

(Quick, .1971).

The Cardiovasculazr Eifects of the Russell's viper venom

The aclion-of Rpssell's wiper venom on the
circulartory-éystem was extensivelj‘studied by Chopra and
Chowhan (1934). They found %hat the vemon had a tendency %o
produce thrombosis i grangrene at the bitten sifé. The
extensive phénchena ;ppea:ed at tﬁe ouisetl of the pdisﬁning.
The éystemiq biood vessels, especially the perigheral ones,
was found to'be contracted but those of the splanchnic areas
were widely relaxéd ik the same wa&“as sﬁown in*histémine
shock, The symptoms of shock were due to Jocal dilatatiom of
capillaries of the splanchnic area because enormous -
-engoréement of‘the abdominallviscera was presented; »~This -
could be proved by the faet 'that when they clémped mesenteric
artery, quite large dose of the venom could not produce any
’md:ked‘effect in the blood éressure, Théy'suggested that
" circulatory shock might-not relatevWi$§,§¢fle¥.?mpnls? and

the nervous centers were not much affected, because the



similar results were produced in decerebrated aniﬁals;

The paralyﬁic action'of the venﬁm on blood vegsels was
shown to be confined only in the capillaries in the perfusion
experiment, The veins and arterles were not dilated, and
showed a tendeney to constrict. Capillaries paralysis
following venoﬁ perfﬁgion his been observed to be similar to
that of histamine, §inge’ the venom did not’ give aﬁy'fall of;
Blood pressure after large dases of hlstamlne and vice versa
7(Ishwa.x~iah and Da.vid, 10325 Chozara and Chowha.n, 1934) --nmgs---
like ether and ehloroform which depress the capillaries, will
potentiate the acjion of ‘the verom, Adrenaline and pituitrin
which tone up the capillarice: glucose,'gélatine aﬁd gﬁm salihe
~which increase total blood volune amnd biood viscogity; tend to

¢ blood pressure aftér envenomation (Chopra and

The haemorrhagié tendency and.enorﬁous deakkage of the
plasﬁa.fromvtﬁe capillarfes was supported respectively‘ﬁy the
fact that the coagulation.ﬁime was increased and-<the red cell
count waé also increaéed after envepomation in larée doses,
Death was preceded by spasmodic and irregular respiration,
convulsioh and aSphykia, indicated the in%élvement of the vagal
center owing o deficient Blood supply {Chopza rand Chowhan,

1934,

Lee (1948) studied the Circulatory action of the venom

of leera xussellll formo¢ensis, a subspecies of Russell'

vxper, in rabblts. ﬁevfound that the venam had’ coagulant



T
abfion and‘prOduced iﬁt;ﬁvascular clottiné. An immediate f@ll
»iﬁ mean.arteriallbloéd pressure and an increase in heart rate
were obgerved. But injecfion of adrenaline, trénsfusion of
no rmal saline, or artifiedal respiration fajed to restore the
blood pressure., Vagotomy and étroPinizatioh could not alter
the venom action., “In the an1ma1 pretreated w1th heparlne (25 -
ng. /kg bw.) before injection a large dose of the venom, or 1n,
the anlmal ingected af 1arge doselof heated venomA(BO c, 30
A ﬁin@fesj; whichﬁthe_édgguiaﬁt“aﬁd¥most qthép‘enzymé.’
éctiﬁities weie desﬁroyeds no sudden death was obséf&ed; Bﬁt
‘the heated venomlgt111 p;oduced a-transient~fall in the

arterfal blood pressure (Lee, 1944),

Vick et all (1867) oo Tid@dlii no B 8611 = viper
venom prodnced a pooling laf blood in he hepato-splanchnic bed
6f the'dog,‘folldwad by -a decline of a:terfal blood pressure,
&. narrow pulsg.prégsure and also a decrease inthdart rate.
Evisceration gowld prevent the initial hypotension aﬁd
bradycardia.‘ Vagotomy could not prevent the sharp fall in
arterial blood pressure,)whereas bradycardia was pre@ented

and a sigdifdcant jinerease in;heart-ratejoccured,

It has been believed that intravascuiar clotting due
to. the. coagulant, engyme. in. the venom cause; the aéute suéden
death (Lee, (1944% Ahﬁja et al.§ 946). The thermostable
vagculo toxin produced a sustained hypotension leading to
delayed c1rculatory failure (Lee, 1944), It was believed.
.;thatwhypotension caused. by the vasculotoxin was nthCeQ§ral

in origin, since it could be geen in both decerchbrated and



'despinated amimalss: (Ch0pr§.and Chowﬁan, 1934;‘Ch9pra et»al;,
1935) or after @l ininatfon of the;bréin circulation {Lee,
1948), The initial arterial hyp@teﬁsion appeared to:bé due to
ﬁaripheral vagodilatation, esPecially capillary dila%afioﬁ'iﬁ>
‘the.Splanchnic area, - The volume. @f the intastine was markedly
1ncrease6 while ﬁhe 1Imb vessels remaimed unuffected or even
contracted (Chopra and Chowhan, 19349 ChoPra at al., 1935;

Leee, 1948) ,, ' . f : SR

Acwﬁe.RenaI'Failure.Cauéed'bv the Ruesell's viper Venom -

The clinical.syndrOQES‘which associated'wfth snake
bi%e are variable, The kidney—is one of the organs fréquently
involved in smake Bite patients, It isfwell Brown that acwte
renal faflure is an important-cawsé(df death iﬁipatfents who
survive from the early effects 6f the severe viper envenomaticn
 (Aung-Khinm 1978). There is not many case reports of the
Russell's viper bites Host of reports -have éresenﬁed only the
climfcdl signs: and symptoms of bleedfﬁg such as, haema%eme;is,
haematuria, et§,9 and oliguria ox anuria, Somé-cases were

noted a. decrease #niBlood platelets and increase fibrinolytic
activity, probably from intravascular coagulation’ (Sltprxaa et
3199‘19?3)0' There are little direct'morphological evidences
attributing st ravasculex coagmiation as & causerof srenal
damage‘im:wiper-envenomation-(Aung»Khin, 1978)., Ne correlation
is £ound\between the severity of renal failure and haemostatic

abmormality (Shastry et al.; 1977)

Aung-Khin (1978) has studied histological and ~ *



ultrastructural changes of the kidney'in~p§%ién£s; ragﬁits ané
rats, ’ General‘feaﬁureé of disseminated fntravéso&lar
qoagulation;.consUmption-coagulépathy and paradoxic ﬁaemorrhage
have been seen as a result of the'stroné;coagulanﬁ effects of
the vénom.‘ The salient feafures in the kidney were intra-
‘glomerular deposition of fibriny fibrin'degradationfproducts
~and coagulatibn.  Théx§bstruc£ion ofvglomef@iar capillaries

by coagulated material was: bhe most likely caﬁse of reduction-
of bi@od SuP?l¥‘fQ,t%?;r?Fé; ﬁpbwleS¢ This tubuldr.ischaemia
might 6enresu1ted'in fubular nécrosis aﬁd éugseéuegt renai A
failure. 4nd é}sd,‘there are some‘réporté about the close .
association between tubular necrésis and intra&ascular N

coagulation (Mekay and Margarettem, 19673 Clarkson ot al.,
1‘970) .

intrawascular haemplysis hag Been observed in Russell's
wiper bite (Péiris et al., 1969). In severe heemolysis,
. fubular obstruction by haemoglobin césﬁs may caugc renal
failure, Intravascular clotting can enhance intravaééular
haemolysisv(Brain'et él.g:{QS?) and intravqscﬁlar haemolysis
‘can-a%sd cause intravascular cldttihg (Deykin, 1970)° These
changes| can crepte o vicious. cycle which ¢nhance the (cause of

renal failure (Sitprija and Boonpucknavig, 1979).

Siﬁprija ét als (1974 ) reported necrotizihgvarteritis
in'patients bitten by the Hussell's viper. There was
‘deposition;of p-T'C-globﬁlinAin the arterial wall Eut'no
immunoglobulins wergvnpte€_in the ;esiop§5 »Th;s fiﬁding

‘suggested the nonimmunologic activation of the complement
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system through the alternate-péthwafs. The v@n§m‘might
actiéaté'fhisABY'its direct'injurious effect to the artery,
Arteritis cause narrowing of the arterial lumem, and can
further aoceleiate intravascularvcoagulation. Both can cause
a. decrease im renal blood flow,,and_acute renal failure cah bé o

occured,

Many ihvestigatprs Eelieved.that’the snake venom ﬁéd
éffect @ytofoxig éffeptVoplrenal.tubu;a¥ ce11$_(Raabrand~Kaiser
' ,.1966; Hadler andBrozi1lf 1966). . Sitprija (1976) 'éu*é'gesj't”ed
that rénal faildre piﬁbably‘due tb the direct nephrotoxicity
of the Russell's viper venom. Varagunam and Panabokke (1970)
_also pOstulated thep the direct nephrotoxic effect was
presumbly due to absogption of the vemom {rom the sité of thé
bite into‘tbe”blood strealr and & very high concenfration being ‘

achieved by the kidney because of their profuse bicod supply.

ﬁypotgnéion from cardiovascular effects éf the
Russe;i?s vigéi venom caﬁ cause the sudden decrease in renal
blood £iow whichi“may induece ischaemic remal failuie; However,
* remal failure has beeﬁ noted in some cases of Russell's wiper

bite without hypotension (Sitprija and Boohpucknavig; 1979).
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