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Abstract

generation depends on the presence of a certain amount of nerve tissues. Since the discovery of nerve dependent

Salamanders and Xenopus tadpoles can fully regenerate the limb after amputation, and this re-

limb regeneration in 1822, there has been extensive interest in identifying the molecules mediating the effect of
nerves for limb regeneration, a mission yet to be accomplished. Here we briefly review the history of study on nerve
dependent limb regeneration, and provide a potential avenue for understanding limb regeneration under regulation

by the central nervous system, as indicated by our recent finding on a role of the melanocortin receptor signaling in

Xenopus 1imb regeneration.
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A: salamander limb does not regenerate when denerved at the time of amputation; B: aneurogenic limb can regenerate normally; C: regeneration of the

aneurogenic limb grafted to normal host. Aneurogenic limb can regenerate if amputaed soon after transplantation, but if the aneurogenic limb becomes

reinnervated, the aneurogenic limb does not regenerate if re-denervated. However, if the re-denervated limb is amputated long enough afterward, some

can resume regeneration ability, some becomes “addicted” to nerves. Nerves are shown in yellow, aneurogenic limbs are shown in red.
Bl PEEYIERE A SRS R IR (IRESE T (11220

Fig.1 Limb regeneration depends on and addicts to nerves (modified from reference [1])
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Beads implantation in denervated axolotl limb

A, B: Nrgl 7535 Fali b f 1 Jel i 22 AL UK SR 2 A5 3R 0K C~E: 2P & BB AL B Nrg L 5 1 2R 5 RE WS K 52 32, TRTPBS B2 I BRAN R IR B 26

AW A A77=0.1 mm.

A,B: Nrgl is expressed in the peripheral nerve and dorsal root gangalia (DRG) in axolotol; C-E: denerved axolotl limb can regenerate after implantation

of beads containing Nrgl, but fail to regenerate after PBS beads implantation. Scale bar=0.1 mm.
2 Nrgl2 % PR B A R E E F (RESE SRR 47118250

Fig.2 Nrgl is an neurotrophic factor for axolotl limb regeneration (modified from reference [47])
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Denervated

A B TSRS T AR R 50 00 ) AN BEFEZE, (B itla-MSHER FH 2R AT MR BORFAE S C: o-MSHAESRIH R Aot 28 b i 3k D~F: A2 U Ui
RBANBE R, (Fo-MSHER FIBR AT APRFCH AR ZF S BT A D TCRE T S 0000 AT L 52 B IR i 28 (B €5 3k ); B 2528 I B TR T, RO F:
Tilitio-MSH & F R TUE R B CF ) 55 25028 5 RATIEPBS 8 H 2R A 1T (2 )«

A,B: Xenopus tadpole limbs do not regenerate after spinal cord transection, but regenerate after a-MSH bead implantation; C: o-MSH is highly ex-

pressed in limb nerves, as shown by immunofluorescence on a parasigittal section of tadpole limb; D-F: Xenopus forelimb regeneration can be rescued

by a-MSH after denervation; D: ventral view of a froglet limb with intact limb nerves; E: ventral view of a froglet after removal of the limb nerves; F: a

froglet 24 days post implantation of beads, either soaked in PBS (left side) or in a-MSH (right sied), dorsal view.
B3 a-MSH/Mcdri® 1% T B B4 (IR 1B STk (61118250
Fig.3 a-MSH/Mc4 regulates Xenopus limb regeneration (modified from reference [61])
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