CHAPTER 11

BACKGROUND INFORMATION

Pain In the bitten area is and inconstant feature of elapid enmvenomation
probably more often absent than present. Pain may also, of course, be associated with
a nonvenomous bite. It is, however, a constant feature of an effective cobra bite
(Rowlands et al., 1969).



Local swelling is a constant feature of cobra envenomation. Swelling may also
occur in a nonenvenomated limb if a tourniquet is used, and thus edema may be present
after a nonvenomous snakebite or after a suspected bite. Considerable swelling may
result from this treatment so much so that local swelling was disregarded as a sign of
envenomation (Jutz et al., 1953). If a tourniquet has not been used, local swelling
indicates that envenomation has probably occurred, but its absence does not indicate
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these venoms also produce cardiovascular changes. For instance, cats poisoned with

cobra venom may die of cardiac failure rather than respiratory paralysis (Epstein, 1930;
Lee and Peng, 1961) and the venom of spitting cobra (Naja nigricollis) invariably
causes a profound cardiovascular depression predominating over its paralytic action on
envenomated animals (Lee, 1979). One of the carliest studies considered that cobra
venom acted on the cerebro-spinal nerve centers, and in large doses it also acted on the
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ganglia of the heart, causing arrest of cardiac action, little stress was laid on the role
played by circulatory failure. They were unable to come to any definite conclusion as
to the exact influence of the venom on the heart, but they thought that the heart’s arrest
in systole, which they at times observed, was due to same action on cardiac on ganglia
(Brunton and Fayrer, 1873). Furthermore, large dosed of cobra venom stopped the
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iegmmtdnprmon, atrial flutter, extrasystoles, ventricular bigeminy, slow ventricular
thythm, and A-V dissociation (Lee, 1979). In dogs, intravenous injection of large
doses (1.5-2 mg/kg) of cobra venom produced electrocardiographic changed. The first
changed to be noted, occurring within a minute or two of the injection, are in the form
of the T wave. Next, the P-R interval becomes progressively longer and the ventricular
complexes wider. The development of aberrant ventricular complexes may follow,



sometimes preceded by a great diminution in the voltage of the ventricular complexes,
or an abrupt on set of heart block occurred. The toxic effects of the venom on the atria
were longer delayed than those on the conducting tissues and on the ventricles. In the
latc stage the P waves were reduced in voltage and sometimes disappear altogether
(Feldberg and Kellaway, 1937b). In rabbit heart, they observed the following changes :
bradycardia, increased P-R interval, S-T deviation, and terminal heart block (Kellaway
and Trethewie, 1940). Furthermore, cobra venom caused are increased of heart rate,
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cape cobra (Naja nivea) venom, a slight rise in blood pressure was usually observed in
cats and rabbits (Epstein, 1930). In cats that anesthetized with urethrane, Indian cobra
venom sometimes caused a fall and sometimes a rise in blood pressure (Chopra and
Iswariah, 1931). The rise in blood pressure after injections of sublethal doses of the
venom was not due to any stimulant action on the accelerator mechanism of the heart
or on the myocardium. They attributed it to the stimulation of the vasomotor center in
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the medulla, as it was absent in decerebrated animals. Since weak concentration of
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solution, they were in favor of a direct peripheral vasoconstriction as the cause of the
rise in pressure (Gottdenker and Wachstein, 1940).
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aﬁerlugsdmca. The capillaries are dilated by the venom, and an increase in their
permeability is indicated by the fluid loss from circulation. Although the venous
outflow from the cat’s limb was decreased and that from the dog’s limb was increased
afier arterial injections of small doses of venom, the capillaries may have been dilated in
both, and the difference is accounted for by reactions on the arterial side of the vascular
tree, which is constricted in the cat and dilated in the dog. Even in the dog, large doses



of venom decrease the venous outflow from the limb. Difference in the reaction of the
arterial side of the vascular tree are therefore in part quantitative rather than qualitative
(Feldberg and Kellaway, 1937b). This interpretation of the vascular effects of the
venom has much in common with that given for histamine, which constricts the
arterioles in the cat and dilates them in the dog, but causes dilatation of the capillaries in
both species (Dale and Richards, 1918).
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ﬂantmty but could produce a slow lysis of human red blood cells.
The active components were named “direct lytic factors” (Condrea et al,, 1964). Most
of these compounds act on various membranes increasing their permeability. An
electrostatic interaction between the positively charged toxin and the negatively charged
surface of the membrane is presumed to be involved in the initial binding. For the
further process, two hypotheses have been proposed.
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According to the first view, the hydrophobic parts of the toxin penetrate into the
hydrophobic layer of the membrane and disrupt its structure (Klibansky et al., 1968).
This resulting disorder and lcakiness should render the membrane phospholipids
accessible to be attacked by phospholipase A.  The hydrolysis products,
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cardiotoxin was isolated from respiratory toxin of Indian cobra venom. The cardiotoxin
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fraction had about 15 times the activity of the whole venom, and it was demonstrated to
contain basic protein (Sarkar, 1947). Both whole venom and the purified cardiotoxin
caused systolic arrest in isolated perfused toad hearts and in anesthetized cats.

Calcium plays an important role in maintaining the functional integrity of
biological membrane, and because calcium is the trigger for muscular contraction.
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channels that selectively allow the entry of calcium ions down its electrochemical
potential gradient (Reuter, 1983). These channels have two main functions : to allow
the participation of calcium ions currents in the rising phase of the action potential ; and
to allow the inflow of extracellular calcium ions that leads to the rise in cytoplasmic ions
concentration and the consequent cellular response to the stimulus. Calcium ion
channels are controlled by voltage-dependent gating, that is, their opening or closing
kinetics are a consequence of changes in membrane potential. The channels show both
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time and voltage dependent inactivation. Usually they open at more positive membrane
potentials than the sodium pump which participate in the rising phase of the action
potential. Although calcium ion channels are primarily regulated by the membrane
potential, their properties are modulated by neurotransmitters, hormone and drugs. In
some cases, modulation seems to imply phosphorylation of the channels or of
Calcium ion channels are detected in
f smooth muscle and all renal tubular

space. Interstitial Na* and svater are then taken up the peritubular capillaries. The net
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lumen as a result of the reduced into a cellular sodium ion concentration. The enzyme
is composed of two subunits, a larger catalytic o subunit and a smaller, glycosylated p
subunit. Both are required for function, however the major role of the p subunit may
be in maturation of the enzyme and localization to the plasma membrane (Lingrel et al.,
1994).
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Transcellular active Na* reabsorption is directly coupled to enzyme, which is
located in the basolateral cell membrane in close association with mitochondia,
converts the energy of ATP into electrochemical gradients : Na* jons are pump out the
cells in exchange with K ions. This generates and maintains a low Na* concentration
hmhulﬁmm\idhgmamﬁnmmfmﬂfmmﬂmm
membrane which contains Na* transports.
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