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HAT if the key to regrow-

ing lost limbs lies not in
futuristic technology, but
innature itself? Scientists
around the world have
been captivated by the axolotl,
a rare species of salamander
native to Mexico. Unlike most
animals (such as geckos that
regenerate lost tails), axolotls
can regenerate entire limbs —
including skin, muscles, bones,
nerves, and blood vessglg —
with remarkable precision.
This extraordinary ability has

promising window into the fu-
ture of medicine.

When an axolot] loses a limb,
the regeneration process begins
almost immediately. The wound
heals quickly without forming
ascar, unlike in humans, where
scarring often blocks regenera-
tion. In axolotls, skin cells mi-
grate across the wound within
hours, leading to the formation
of a structure known as the
blastema. This is a cluster of
undifferentiated cells, similar
to stem cells, that can develop
into various tissue types. Re-
markably, these cells seem to

tions: muscle cells regenerate  ulates how muchretinoicacidis  useq during emb
Tyonic

muscle, while bone cells form
new bone. Guided by genetic in-
structions and nerve signals,
the blastema gradually reshapes
into a fully formed limb identi-
cal to the original.

One of the key molecules in-
volved in this process is retinoic
acid, which also exists in the hu-
man body and is commonly
found in skin care products. Re-
search published in Nature
Communications notes that
retinoic acid levels in axolotls
are higher near the shoulder
and decrease closer to the hand.

present in different parts of the
limb, helping to guide regenera-
tion with spatial accuracy,
Nerves are also crucial. If
nervesare severed or removed,
regeneration slows or even
stops. This suggests that nerves
send important signals to blast-
ema cells, telling them when
and where to grow. Addition-
ally, the axolotl’s immune re-
sponse during regeneration is
controlled and non-inflamma.
torsg avoiding the scarring typi-
cal In humans. Scientists have
also discovered that axolotls ac-
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