
 

Regenerated lizard tails are new, but not
replicates, researchers find

October 9 2012, by Sandy Leander And Al Bravo

  
 

  

Researchers have discovered that regenerated lizard tails are quite different from
original tails. Pictured here: Green anole male with a regenerated tail (brown
region). Credit: Inbar Maayan
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Just because a lizard can grow back its tail, doesn't mean it will be
exactly the same. A multidisciplinary team of scientists from Arizona
State University and the University of Arizona examined the anatomical
and microscopic makeup of regenerated lizard tails and discovered that
the new tails are quite different from the original ones.

The findings are published in a pair of articles featured in a special
October edition of the journal The Anatomical Record.

"The regenerated lizard tail is not a perfect replica," said Rebecca
Fisher, an associate professor in ASU's School of Life Sciences, and at
the UA College of Medicine – Phoenix. "There are key anatomical
differences including the presence of a cartilaginous rod and elongated 
muscle fibers spanning the length of the regenerated tail."

Researchers studied the regenerated tails of the green anole lizard
(Anolis carolinensis), which can lose its tail when caught by a predator
and then grow it back. The new tail had a single, long tube of cartilage
rather than vertebrae, as in the original. Also, long muscles span the
length of the regenerated tail compared to shorter muscle fibers found in
the original.

"These differences suggest that the regenerated tail is less flexible, as
neither the cartilage tube nor the long muscle fibers would be capable of
the fine movements of the original tail, with its interlocking vertebrae
and short muscle fibers," Fisher said. "The regrown tail is not simply a
copy of the original, but instead is a replacement that restores some
function."

While the green anole lizard's regenerated tail is different from the
original, the fact that lizards, unlike humans, can regenerate a hyaline
cartilage skeleton and make brand new muscle is of continued interest to
scientists who believe learning more about regeneration could be
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beneficial to humans in the future.

"Using next-generation technologies, we are close to unlocking the
mystery of what genes are needed to regrow the lizard tail," said Kenro
Kusumi, an associate professor in School of Life Sciences in the College
of Liberal Arts and Sciences, and co-author of the papers. "By
supercharging these genes in human cells, it may be possible to regrow
new muscle or spinal cord in the future."

"What is exciting about the morphology and histology data is that these
studies lay the groundwork for understanding how new cartilage and
muscle are elaborated by lizards," said Jeanne Wilson-Rawls, co-author
and associate professor in the School of Life Sciences. "The next step is
understanding the molecular and cellular basis of this regeneration."

Another interesting finding is the presence of pores in the regenerated
cartilage tube. While the backbone of the original lizard tail is made of
many bones with regular gaps, allowing blood vessels and nerves to pass
through, in the regenerated tail, only blood vessels pass through the
cartilage tube pores. This observation suggests that nerves from the
original tail stump grow into the regenerated tail.

The researchers hope their findings will help lead to discoveries of new
therapeutic approaches to spinal cord injuries and diseases such as
arthritis.
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