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SNAKE VENOM TOXINS
S.M.Naeem

Snakes are limbless reptiles, known to men since tissue necrosis, low blood pressure, convulsions, 
the days of antiquities. These small creatures hemorrhage, respiratory paralysis, kidney failure, 

5,6have been a focus of attention in human history. coma and death . The major types of 
They have enjoyed various positions in different biomolecules found in snake venom are proteins 
parts of the world. They have been both revered o f  b o t h  e n z y m a t i c  a s  w e l l  a s  n o n  
and reviled. They have been prayed  by some enzymaticnature.The most potent toxins of snake 
communities and hatred in others. The attention venom, responsible for causing severe 

7,sought by these animals is probably due to the pathophysiological effects are neurotoxins  
8 9 2+production of venom. Venom is a form of toxin cytotoxins  , phospholipase A  (PLA )  and Zn -2 2

10secreted to cause harm to another animal in dependent metalloproteinases .
1defense or to hunt a prey .

Snake venom cytotoxins are basic proteins. 
Venom is a specialized secretion produced by These toxins may have direct lytic factors, 
venomous glands. Snake venom is produced by cardiotoxins, cobramines, cytolysins, and 

11mandibular glands, located below the eye. It is membranotoxins . It is widely accepted that most 
delivered to the victim through channeled or pathological activities of cytotoxins are based on 
grooved teeth, called fangs. Snake venoms their ability to bind to cell membranes leading to 
contain a variety of peptide toxins, including alterations in the organization and function of lipid 

12proteases, which hydrolyze protein peptide bilayers . Cytotoxin-mediated toxicity include 
bonds, nucleases, which hydrolyze the modulating the activity of membrane-bound 
phosphodiester bonds of DNA, phospholipases, enzymes, depolarizing excitable membranes of 
which hydrolyze phosphodiester bonds and heart cells and of neurons, inhibiting platelet 
neurotoxins, which disable signaling in the aggregation, inducing hemolysis and cytotoxicity, 

13nervous system. All this is done by  complex and bringing about cardiac arrest . 
mixture of enzymes, peptides, carbohydrates, 
minerals and proteins of low molecular mass with A variety of pit viper venoms contain fibrinolytic 
specific chemical and biological activities. Various activity. However, the level of this proteolytic 
peptides and protein fractions display activities as activity is highly variable even within a particular 
cytotoxins, cardiotoxins, hemotoxins, neurotoxins genus of snakes. The proteolytic degradation of 

2,3etc. . capillary membrane proteins and the leakage of 
blood components from the vasculature into 

Venoms adapt to their environment and victims surrounding tissues underlie the hemorrhagic 
and accordingly evolve to become maximally activity of the venom. The hemorrhagic potency of 
efficient on a predator's particular prey. venoms causing profuse hemorrhage, blood 
Consequently, venoms become specialized to an coagulation, and the inactivation/activation of 
animal's standard diet. The potency of different complement proteins differs from specie to 

14venoms varies; lethal venoms are often specie . The pathophysiological spectrum 
characterized by the median lethal dose (LD50, induced by hemorrhagic  venom also includes the 
LD50, or LD-50), expressed in terms of mass formation of platelet plugs in blood vessels, the 
fraction (e.g., milligrams of toxin per kilogram of swelling and disruption of endothelial cells in 
body mass), that will kill 50% of the target of a capillaries,  profuse hemorrhage, blood 

4specified type (e.g., laboratory mice) . coagulation, fibrinolytic activity, prothrombin 
15

activation etc .
A variety of pathophysiological effects produced 
by envenomation include, local tissue damage Variation in the action is attributed to structural 
and/or systemic effects, including pain, swelling, differences of these enzymes located at 

16interconnecting loop of the catalytic cleft . 
Clinically, there are two potent anti-sera that have 
been developed and tested in clinical trials for 
treating snakebite victims due to envenomation 
by Echis and Naja snakes. These two anti-
venoms can stop the profuse hemorrhage,  
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neutralized by immunodepletion by certain anti- patient is hydrated, and necrotic tissue can be 
17 19sera used for treating snakebite victims . removed by debridement . However, it is widely 

recognized by many clinicians and toxinologists 
Clinically, snake envenomation is prevalent and that administering broad-spectrum antisera may 
contributes to a high mortality rate in developing not be the most efficient way for treating snakebite 
countries. Moreover, it is disappointing that the victims due to the highly diverse pharmacological 
lack of sufficient anti-venom supplies and clinics properties of snake venom across snake species 

20has not been addressed in developing countries. . Therefore, generating new anti-venom based 
Hence, it is imperative that more funding and on purified recombinant toxins, geographic 
research is dedicated towards finding more location of snake species that produce the 
efficient anti-venom and alternative treatments in envenomation, and severity of pathology may be 
order to significantly decrease the number of the best alternative for treating snake bite victims. 
deaths due to snakebites. On the other hand, limited research and limited 

federal-supported funding for antivenom 
On the other hand, many of these proteins research has hampered the availability and 
possess pharmacologically relevant properties diversity of efficient anti-venom.
that can be used for treating a variety of human 
disorders and conditions including hemophilia, References
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