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The Growth  of the Tail  in Urodele  Larvae 

I n  a m p h i b i a n  l a rvae ,  t h e  c o m p o n e n t  p a r t s  of t h e  ta i l -  
b u d  are  to  be  f o u n d  in t h e  n e u r a l  p l a t e  s t age  as s e p a r a t e  
cell t e r r i to r i es .  The  p o s t e r i o r  t ip  of t h e  p r o s p e c t i v e  sp ina l  
co rd  lies in  t h e  n e u r a l  p l a t e  a t  some  d i s t a n c e  be fo re  t h e  
b l a s topo re .  T h e  m a t e r i a l  for  t h e  t a i l  s o m i t e s  occup ies  t h e  
h i n d m o s t  p a r t  of t h e  n e u r a l  p l a t e  a n d  c o n t i n u e s  i n t o  t h e  
i n v a g i n a t e d  c h o r d a - m e s o d e r m  r o u n d  t h e  do r sa l  a n d  t h e  
l a t e r a l  b l a s t o p o r a l  l ips (BIJTEL a n d  SVOERDEMAN 1, 
BIJTEL 2, a n d  o thers ) .  B y  m o r p h o g e n e t i c  m o v e m e n t s ,  
t he se  cell t e r r i t o r i e s  a re  b r o u g h t  t o g e t h e r  i n to  t h e  ta i l -  
bud .  As r e g a r d s  to  t h e  o u t g r o w t h  of t h e  t a i l - b u d ,  some  
i n v e s t i g a t o r s  h a v e  seen  in t h e  n o t o c h o r d  t h e  p r i n c i p a l  
" m o t o r "  (PASTEELS s, DALCQ4). O t he r s ,  on  t h e  c o n t r a r y ,  
h a v e  c o n c l u d e d  f rom t h e i r  e x p e r i m e n t s  t h a t  t h e  e longa-  
t ion  of t h e  t a i l  c a n  t a k e  p lace  i n d e p e n d e n t l y  of t h e  no to-  
cho rd  (DEVILLERS 5, BYTINSKI-SALZS), 

T h e  r e su l t s  of m y  o w n  e x p e r i m e n t s ,  m a d e  in  f o r m e r  
years  on  u rode l e  l a rvae ,  h a v e  g i v e n  me  t h e  i m p r e s s i o n  
t h a t  t h e  n e u r a l  t u b e  a n d  t h e  s o m i t e s  p l a y  t h e  m o s t  
a c t i v e  p a r t ,  w h e r e a s  t h e  n o t o c h o r d  f u n c t i o n s  as a sp l in t .  
In  r e c e n t  yea r s  I h a v e  t r i ed  to  c o m p l e t e  t h e  ser ies  of m y  
e x p e r i m e n t s  on  l a r v a e  of Amblystoma mexicanum a n d  
Triton taeniatus. T h e  resul t s ,  w h i c h  are  b r i e f ly  r e p o r t e d ,  
here,  h a v e  s t r e n g t h e n e d  m e  in m y  c o n v i c t i o n .  

(1) I f  t h e  h i n d p a r t  of t h e  n e u r a l  p l a t e  c o n t a i n i n g  t h e  
m a t e r i a l  for  t h e  ta i l  n e u r a l  t u b e  a n d  t h e  ta i l  s o m i t e s  is 
e x t i r p a t e d  in t h e  wide  o p e n  n e u r a l  p l a t e  s tage ,  t h e  ta i l  
e i t h e r  does  n o t  g row o u t  a t  al l  or a s m a l l  t a i l  deve lops ,  
d e p e n d e n t  on  t h e  l e n g t h  of t h e  p a r t  w h i c h  h a s  b e e n  ex-  
t i r p a t e d  a n d  on  i t s  e x t e n s i o n  w i t h  r e g a r d  to  t h e  b l a s t o -  
pore  (Fig. l a). 

(2) W h e n  t h e  s a m e  p a r t  of t h e  n e u r a l  p l a t e  is g r a f t e d  
in to  t h e  side of a n o t h e r  l a rva ,  a t a i l - l ike  s t r u c t u r e  
deve lops  f r o m  t h e  grMt .  I t  h a s  a n  ax is  f o r m e d  b y  t h e  
n e u r a l  t u b e  s u r r o u n d e d  b y  s o m i t e s  (Fig. 1 b). 
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Fig. 1. Extirpation and transplantation of the hindpart of the neural 
plate containing tail neural tube and tail somites, a Donor; b Host. 

(3) W h e n  t h e  ta i l  n o t o c h o r d  is e x t i r p a t e d  in t h e  
neu ra l  p l a t e  s tage ,  in  t h e  f i r s t  s t ages  of d e v e l o p m e n t  t h e  
tai l  does  n o t  show m a n y  p o i n t s  of d i f f e rence  f rom t h e  
n o r m a l  ta i l .  I n  m o r e  a d v a n c e d  s tages ,  h o w e v e r ,  i t  be-  
comes  e v i d e n t  t h a t  t h e  ta i l  c a n n o t  r e a c h  i ts  n o r m a l  
l e n g t h  w i t h o u t  a n o t o c h o r d  (Fig. 2a) .  

{4) W h e n  t h e  h i n d p a r t  of t h e  n o t o c h o r d  is t r a n s p l a n t -  
ed i n to  t h e  s ide  of a n o t h e r  l a rva ,  a n  i r r e g u l a r  mass  ot 
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n o t o c h o r d  t i s sue  deve lops .  As a ru le  t h e  piece of no to -  
cho rd  deve lops  i n to  a co i l ed -up  fo rm (Fig. 2b). 

(5) If  t he  h i n d p a r t  of t h e  wide  open  n e u r a l  p l a t e  
c o n t a i n i n g  t h e  m a t e r i a l  for  t h e  ta i l  n e u r a l  t u b e  a n d  t h e  
ta i l  s omi t e s  is r e m o v e d ,  r o t a t e d  180 ° a n d  r e - i m p l a n t e d  
a t  t he  s a m e  spo t ,  t h e  d i r e c t i o n  of  t h e  o u t g r o w i n g  t a i l  is 
d e t e r m i n e d  b y  t h e  d i r e c t i o n  in  w h i c h  t h e  g r a f t  g rows  
out .  

(6) If,  on  t h e  c o n t r a r y ,  t h e  t a i l  n o t o c h o r d  a n l a g e  is 
r e - i m p l a n t e d  a f t e r  a r o t a t i o n  of 180 ° in  t h e  s a m e  place,  
t he  ta i l  grows o u t  in t h e  n o r m a l  d i r ec t ion .  
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Fig. ~.-Extirpation and transplantation of the hindpart of the noto- 
chord, a I)onor; b Host. 

F r o m  t h e  r e s u l t s  of t h e s e  e x p e r i m e n t s  i t  b e c o m e s  c l ea r  
t h a t  t h e  f i r s t  o u t g r o w t h  of t h e  ta i l  is b r o u g h t  a b o u t  b y  
t h e  o u t g r o w t h  of t h e  m a t e r i a l  for  t he  n e u r a l  t u b e  a n d  of 
t h a t  for  t h e  somi tes ,  T h e  musc le  cells of t h e  d e v e l o p i n g  
m y o t o m e s  h a v e  in t h e m s e l v e s  an  a u t o n o m o u s  s t r e t c h i n g  
p o t e n c y .  Moreover ,  i t  is t h e  c o m b i n a t i o n  of t h e  n e u r a l  
a n d  t h e  m e s o d e r m a l  t i s sues  w h i c h  d e t e r m i n e s ,  in  t h e  
f i r s t  i n s t ance ,  in w h i c h  d i r ec t i on  t h e  ta i l  g rows  ou t .  
T h e s e  two  t issues,  howeve r ,  r e q u i r e  a n  axis ,  a s o r t  of 
sp l in t ,  t o  r e t a i n  t h e  o b t a i n e d  l e n g t h .  In  v e r y  e a r l y  
s tages ,  t h e  n e u r a l  t u b e  c a n  p l a y  t h i s  p a r t ,  b u t  l a t e r  o n  
t h e  n o t o c h o r d  is neces sa ry  to  t a k e  o v e r  t h i s  r6le.  T h e  
n o t o c h o r d  has  in i tse l f  a p o t e n c y  for  e x p a n s i o n ,  b u t  i t s  
s t r e t c h e d  form is m o u l d e d  w i t h  t h e  he lp  of t i le  s u r r o u n d -  
ing t issues,  especia l ly  w i t h  t h a t  of t h e  somi tes .  
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Zusammen/assung 

Aus den  R e s u l t a t e n  de r  V e r s u e h e  a n  U r o d e l e n l a r v e n  
folgt,  dass  die E n t w i c k l u n g  des  S c h w a n z n e u r a l r o h r s  u n d  
de r  S c h w a n z s o m i t e n  d a s  A u s w a c h s e n  des  S c h w a n z e s  
h e r v o r r u f t .  Die  zwei g e n a n n t e n  G e w e b e  b r a u e h e n  e ine  
A r t  Schiene ,  u m  die  e r w o r b e n e  LAnge zu b e h a l t e n .  I n  
d e n  e r s t e n  S t a d i e n  de r  S c h w a n z e n t w i c k l u n g  k a n n  d a s  
S c h w a n z n e u r a l r o h r  s i s  Sch i ene  d ienen ,  spXter  a b e r  is t  d ie  
A n w e s e n h e i t  d e r  C h o r d s  n o t w e n d i g ,  u m  diese Rol le  zu 
f i b e r n e h m e n .  Die  s ich  e n t w i c k e l n d e  C h o r d s  h a t  z w a r  
e ine  FXhigke i t  zu r  E x p a n s i o n ,  a b e r  ihre  g e s t r e c k t e  F o r m  
wird  m o d e l l i e r t  m i t  Hi l fe  de r  sie u m g e b e n d e n  Gewebe ,  
b e s o n d e r s  de r  S o m i t e n .  Die R i c h t u n g ,  in  we l che r  de r  
S c h w a n z  a u s w ~ c h s t ,  wi rd  n i c h t  d u r c h  die C h o r d s  be-  
s t i m m t ,  s o n d e r n  d u t c h  die K o m b i n a t i o n  v o n  S c h w a n z -  
n e u r a l r o h r  u n d  S c h w a n z s o m i t e n .  
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