
Going out on a limb 
Evolutionary quirk or medical blessing? Matthew Hartfield discusses axolotl 
salamanders 
 
 Humans are generally regarded as the epitome of natural evolution due 
to their supposed predominance over other species, yet they are far from 
perfect. Humans can heal themselves to a degree, but if one of us were to 
lose a limb then it cannot be naturally replaced, and instead an artificial one is 
put in place.  
 
 Axolotl salamanders are fascinating creatures that have the innate 
capability to regrow a limb if it were to become severed. It is this striking quirk 
of evolution that makes them attractive to both evolutionary biologists and 
medical researchers alike; the latter group is hoping to implement their 
regenerative mechanisms into humans.  However, the species is currently 
under threat due to an unknown illness and time is running short to preserve 
the existing populations that are proving to be such a boon to research. 
 
 Ambystoma mexicanum salamanders inherit their ʻaxolotlʼ moniker 
from the Nahutal for ʻwater-dogʼ, which is apt considering the similarity that 
the brightly colourd stalks emanating from their heads bear to Aztec icons. 
Unlike many other water-borne creatures, axoltols exhibit ʻneotenyʼ where 
they remain in their juvenile larval form rather then develop full adult features. 
This is another reason why they captivate evolutionary biologists, as the 
regression into a younger form is seen as an evolutionary step backwards. 
 
 The ability to form regenerated limbs is most certainly an evolutionary 
step forwards, and is a unique feature of these wonderful creatures. Axolotl 
tails, for example, regrow several weeks after being amputated, as strong as 
they were before with spinal cord, muscle and skin all present. This is clearly 
advantageous to any species, so why are these creatures the sole owner of 
such machinery? 
 
 If only the axolotl regeneration system could be decoded and 
implemented in humans and other creatures, a simple yet valuable 
mechanism could be introduced to repair lost or damaged limbs, without 
relying on prosthetics. 
 
 That is unfortunately still a pipe dream, but great strides are being 
made towards this goal due to a greater understanding of how the 
regeneration process works. It appears that the key building blocks of axolotl 
regeneration are neural stem cells, which are responsible for the construction 
of the brain and nervous system. 
 
 When a tail regrows, neural stem cells flood into the damaged area and 
help rebuild nervous structures like the spinal cord, but what makes them truly 
effective is their ability to transdifferentiate and produce structures which are 
not related to the nervous system. A large proportion of neural stem cells 



contribute to the building of new muscle and cartilage, without which a new 
axolotl limb cannot be formed. 
 
 Can this process be replicated in other species? It can be, but not yet 
to the same degree. Adult rats can use neural stem cells to repair damage 
done to an area of the brain known as the hippocampus. If the same rat is 
treated with a series of growth hormones in order to stimulate stem cell 
production, this increases the number of repaired brain neurons by 50%. Such 
stimulation must hold the key as to how limb regeneration can be so 
successful in axolotls. 
 
 Future research depends on the survival of current axolotls, which are 
currently listed as a critically endangered species. Once a common sight 
amongst the wetlands of Mexico, the receding of the waters in addition to the 
onset of a mysterious illness have caused a similar receding of population 
numbers. The situation facing this model specimen is now so dire that 
sanctuaries have been set up for them, via collaboration between Toronto Zoo 
and the University of Kent. 
 
 The plight of these wonderful creatures is a high priority for species 
conservation. The threatened loss of the axolotl salamanders will be a grave 
loss to the medical world, but also to the biological world as nature risks losing 
one of her most unique creatures.  
 
Matthew Hartfield is a PhD student at the Institute of Evolutionary Biology 


