
Antagonistic	coevolution: The antagonistic 
nature of certain interactions result in an arms race; 
snakes use the venom they evolved for defense and 
predation, and mongooses evolved means of 
protecting themselves from the effects of these 
venoms to prey on/protect themselves from snakes. 

Some	toxins	found	in	snake	venoms:
‐ Neurotoxins: the venom of Elapid and Viperid 

snakes contains α-neurotoxins that prevent 
signaling between muscles and nerves.

‐ Sarafotoxins: venom of Atractaspid snakes contain 
sarafotoxins that cause vasoconstriction in tissues 
in the body, like the vasoactive endothelin naturally 
found in the target’s body. 

Multiple groups in Mammalia have evolved snake 
venom resistance: Hedgehogs, Honey Badgers, Pigs, 
and Mongooses, etc. While they all evolved similar 
mechanisms, they evolved independently, at least in 
the case of the family Herpestidae (mongooses). Not 
all mongooses are venom resistant, typically only 
snake-eaters. 
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Venom Inhibitors: circulating venom 
inhibitors α1β glycoproteins found in 
mongoose blood permanently attach 
to the proteins non-enzymatically. The 
evolution of these appears to be 
derived from the immune system of 
the mongoose and are thought to be 
from older gene families. 
Altered Targets: this venom defense is 
focused on the receptors that venom 
proteins target. α-neurotoxins in 
elapid snake venom target the 
muscular	nicotinic	acetylcholine	
receptor	(nAChR).	This receptor 
allows synaptic transmission between 
muscles and nerves. The ligand 
exhibits a W187N amino acid 
substitution, causing steric 
hinderance. It sill can accept 
acetylcholine. This is also how cobras 
evolved their resistance, while other 
mammal groups like wild hogs, honey 
badgers, and hedgehogs experienced 
substitutions that provide charge 
interference (repelling the 
neurotoxin). 
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