
Garter Snakes and Toxic Newts
Garter snakes slither past toxic newts in evolving race.

Posted: March 19, 2008, 1 p.m. EST

Photo courtesy of Edmund D. Brodie III.             

Garter snakes in several geographic locations have developed resistance to a deadly poison secreted by newts, according
to a paper published in the Public Library of Science by Charles Hanifin, a postdoctoral scholar at Stanford’s Hopkins
Marine Station.

The garter snakes have evolved resistance to the poison, tetrodotoxin (TTX), which is also produced by blowfish. Some
newts are so poisonous that they harbor enough TTX to kill a roomful of adult humans.

Why would a small animal such as a newt produce such an excessive amount of TTX?

The answer lies in the evolutionary back-and-forth process between newts and garter snakes.

Throughout much of their shared territory, newts and garter snakes have been locked in a kind of arms race: TTX-resistant
garter snakes cause natural selection to favor ever-more poisonous newts, and these newts drive selection for higher
resistance in garter snakes.

Hanifin and his co-authors state that garter snakes in some areas may have prevailed in this evolutionary arms race.

Garter snakes in several geographic locations have developed such extreme resistance to TTX that newt production of TTX
cannot keep up.

At first glance, the newt and garter snake populations seem to be evenly matched.

The most toxic newts are found in the same areas as highly-resistant garter snakes, and areas without toxic newts house
only non-resistant garter snakes.

Data on the garter snakes came from Hanifin's collaborators, Edmund Brodie Jr. of Utah State University and Edmund
Brodie III of the University of Virginia, who measured garter snake resistance to TTX by injecting the garter snakes with TTX
and measuring how fast they subsequently slithered.

Although TTX does not kill resistant garter snakes, it often slows them down for a while. Less-resistant garter snakes move
slower after TTX injection, and some garter snakes are even temporarily paralyzed.


