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( - -  14,3 =c 6,8 m m  Hg;  p < 0.05) et  l ' ac t iv i t6  eff6rente  
du  ner f  r6nal  est  r4du i te  p a r  r a p p o r t  ~ l ' ac t iv i t6  de base  
( - - 4 3 , 0  -~ 22,1; p < 0.05). Cet te  va l eu r  de l ' ac t iv i t4  
s y m p a t h i q u e  sous a t6nolo l  est  s i gn i f i c a t i vemen t  d i f f6rente  
de celle o b t e n u e  X des n i v e a u x  de press ion com parab l e s  
p a r  h6mor rag ie  (p < 0.001) ou p a r  per fus ion  de n i t rop rus -  
s la te  de sod ium (p < 0.001). 
Les v a r i a t i o n s  de la p ress ion  ar t6r iel le  m o y e n n e  e t  de 
l ' a c t iv i t6  du  nerf  r~nal  6tudi6es au  cours  du t e m p s  de per-  
fus ion d ' a t6no lo l  (ent re  0,2 et  i mg/kg)  fon t  a p p a r a l t r e  une  
corr61ation pos i t ive  s igni f ica t ive  en t r e  les deux  va r i ab le s  
(r = 0,71; p < 0.01; n = 20 mesures  au  cours  des 6 ex- 
p6riences).  
U n  exemple  de r6ponses  o b t e n u e s  sur  p r @ a r a t i o n s  mul t i -  
f ibres  es t  repr4sen t6  d a n s  la figure. Au cours  de ce t te  
exp6rience,  2 t e s t s  successifs on t  6t6 r6alis6s ~ 20 min  
d ' in te rva l l e .  Le p r em i e r  t e s t  mon t r e ,  apr6s 140 tzg/kg 
d ' a t6no lo l  (4 m in  de perfusion) ,  une  i n h i b i t i o n  de la 
d6charge  de 2 f ibres  s y m p a t h i q u e s  s p o n t a n 6 m e n t  ac t ives  
(potent ie ls  de pe t i t e  a m p l i t u d e  et  po ten t i e l s  de g r a n d e  
ampl i tude ) .  8 m i n  apr6s  l ' a r r6 t  de la perfus ion,  on  no t e  une  
r emon t6e  de la press ion  ar t6r ie l le  k son n i v e a u  ini t ial .  I1 
subs i s te  n 6 a n m o i n s  une  b radyca rd ie ,  e t  la d i s t r i b u t i o n  
spa t io - t empore l l e  de la d6charge  n ' e s t  pas  la m4me que 
d a n s  les cond i t ions  de base :  une  t ro is i6me f ibre  es t  
recru t6e  (potent ie ls  de m o y e n n e  ampl i tude )  e t  la d6charge  
des 2 p r6c6dentes  es t  modifi6e.  Au cours  du  deux i6me  
tes t ,  la press ion  ar t6r iel le  est  moins  r6du i te  e t  la dose 
n6cessaire  p o u r  e n t r a l n e r  une  i n h i b i t i o n  compl6te  de  la 
d6charge  es t  plus  i m p o r t a n t e .  
Conclusions. Une  r6duc t ion  de l ' ac t iv i t6  s y m p a t h i q u e  
pos tgang l ionna i re ,  d6jS~ mise en 6vidence sous p r o p r a n o -  
lol r s ' obse rve  donc  6ga lemen t  sous Fac t ion  de l 'a t6nolol .  
Une  ac t ion  cen t ra l e  du  p rop rano lo l  a 6t6 invoqu6e  ~ pour  
exp l ique r  la r6duc t ion  du  t o n u s  s y m p a t h i q u e .  

Nous  avons  c e p e n d a n t  observ6  que  l ' a c t iv i t6  ba ror6cep-  
t r ice  (nerf aor t ique)  6 ta i t  a u g m e n t 4 e  malgr6  la baisse  de 
la press ion  ar t6riel le  i ndu i t e  pa r  d i f f6rents  b6 ta -b loqueur s  4. 
La  r6duc t i on  de l ' a c t iv i t6  eff6rente  s y m p a t h i q u e  p o u r r a i t  
donc  ~tre le r6su l t a t  d ' u n  effet  r4flexe d 'o r ig ine  baro-  
r6ceptr ice.  
P o u r  expl iquer ,  au n i v e a u  des p r 6 p a r a t i o n s  mul t i f ibres ,  
la non  r6cup6ra t ion  q u a l i t a t i v e  de la d6charge  in i t ia le  
apr6s  l ' a r r~ t  de la pe r fus ion  d 'a t6nolo l ,  on  p o u r r a i t  
concevo i r  que la b r a d y c a r d i e  pe rs i s t an te ,  r 6 s u l t a n t  de 
l ' a c t i on  b 6 t a - b l o q u a n t e  de  la  d rogue  au  n i v e a u  du  cceur, 
p o u r r a i t  condui re  ~ une  modi f i ca t ion  de la d i s t r i b u t i o n  
spa t io t empore l l e  des in f lux  ba ro r6cep teu r s  e t  d e  leur  
i n t 6 g r a t i o n  pa r  les cen t res  sup6rieurs .  
Cet te  6 tude  m o n t r e  p a r  ai l leurs  qu ' i l  exis te  une  corr61ation 
en t re  la baisse  de la press ion  ar t6riel le  m o y e n n e  e t  la r6- 
duc t ion  de l ' ac t iv i t6  s y m p a t h i q u e  sous at6n01ol. I1 semble  
donc  que  Fac t ion  b 6 t a - b l o q u a n t e  de  ce t t e  d r o g u e  ne  soit  
pas  e s sen t i e l l emen t  cardios61ective mais  puisse se man i -  
fes ter  au n iveau  vascula i re ,  p a r  l ' i n t e rm6d ia i r e  du  
sys t6me ne rveux .  
Les r6su l t a t s  o b t e n u s  au  cours  de t r a i t e m e n t s  ~ long t e r m e  
p a r  l ' a t6nolo l  chez des p a t i e n t s  h y p e r t e n d u s 6  fon t  ap-  
p a r a i t r e  que  les effets  ca rd iaques  de la d rogue  ne p e u v e n t  

eux  seuls exp l ique r  les effets  a n t i h y p e r t e n s e u r s .  E n  
accord  avec  ces donn6es,  nous  p o u v o n s  sugg6rer  que  la 
r6ac t ion  vascu la i re  a u x  effets  de l ' a t6nolo l  dol t  con t r ibue r ,  
p o u r  une  large pa r t ,  ~ l ' a c t i on  a n t i h y p e r t e n s i v e  observ6e,  
n o n  s e u l e m e n t  au  cours  de t r a i t e m e n t s  ~ long te rme ,  mais  
aussi  en  e x p 6 r i m e n t a t i o n  aigu~. 

6 A. Amery, L. Billiet, A. Boel, R. Fagard, T. Reybrouck et J. 
Willems, Am. Heart J. 97,634 (1976). 
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Summary. P r o p y l e n e  glycol  (14 mM), b u t  no t  e t h a n o l  (17 mM), e n h a n c e d  t he  la te  phase  of pass ive  aH-ef f lux  f rom 
r a b b i t  i sola ted aor t i c  r ings  p re loaded  w i t h  3H- ( - ) -no rad rena l ine .  W e  conc lude  t h a t ,  w i t h  r ega rd  t c  a H - n o r a d r e n a l i n e  
release s tudies ,  p ropy l ene  glycol is u n s u i t a b l e  for  a id ing  t he  d isso lu t ion  of e.g. cor t i cos te rone  in physio logica l  sa l t  
so lu t ion,  while  e t h a n o l  can  be  used f o r  th i s  purpose .  

Cor t i cos te rone  is o f ten  used as a n  i n h i b i t o r  of ex t r a -  
n e u r o n a l  u p t a k e  (uptake-2)  2 w h e n  the  release of aH- 
n o r a d r e n a l i n e  (aH-NA) f rom adrenerg ic  neu rones  is 
s tud ied  3. Since cor t i cos te rone  is insoluble  in  w a t e r  4, i ts  
d i s so lu t ion  is o f t en  a ided  b y  t he  a d d i t i o n  of smal l  a m o u n t s  
of e i t he r  p r o p y l e n e  glycoP,  5, 6 or e t h a n o U  to t he  phys io-  
logical  sa l t  so lu t ion  (PSS) .  The  a im of t i le p r e s en t  s t u d y  
was to e x a m i n e  if these  2 solvents ,  us ing  c o n c e n t r a t i o n s  
in  wh ich  t h e y  are used  for th i s  purpose ,  h a d  a n y  effect  on 
t he  pass ive  3H-eff lux f rom r a b b i t  i so la ted  a o r t a  pre-  
loaded  w i t h  3H_NA. 
Methods. The  genera l  m e t h o d  descr ibed  p rev ious ly  was 
used  s. R a b b i t  aor t i c  r ings  were p laced  in i so la ted  t i ssue  
b a t h s  filled w i t h  2.00 ml  P S S  m a i n t a i n e d  a t  37~ The  
r ings  were i n c u b a t e d  w i t h  SH-NA9 (10 -s M;  8.9 Ci /mmole  ; 
> 90~o pure  as d e t e r m i n e d  b y  c o l u m n  c h r o m a t o g r a p h y )  
for  45 min.  T h e r e a f t e r  t i le w a s h  o u t  of t r i t i u m  t o o k  place 
b y  a u t o m a t i c a l l y  e m p t y i n g  a n d  refi l l ing ti le b a t h  w i t h  
1.75 ml  P S S  e v e r y  2 m i n  for 210 min.  I n  o t h e r  exper i -  

merits ,  t h e  P S S  used for t he  w a s h - o u t  c o n t a i n e d  e i the r  
e t h a n o l  (17 mM) or p r o p y l e n e  glycol (14 mM). T h e  b a t h  
f luid (1.75 ml /2  min)  c o n t a i n i n g  t h e  3I-I-efflux was col- 
l e c t e d  d i rec t ly  in  c o u n t i n g  vials  e v e r y  2 rain (up to the  
20 th  min)  and  e v e r y  10 m i n  (2 m i n  sample)  t he rea f t e r .  
The  ~ H - c o n t e n t  in  t he  col lected samples  a n d  in eactl  r ing  
a t  t he  end  of t he  e x p e r i m e n t  was  d e t e r m i n e d  b y  l iquid  
sc in t i l l a t ion  s p e c t r o m e t r y  10. The  in i t ia l  c o n t e n t  of ~H- 
N A  in t he  t i ssues  was o b t a i n e d  f rom t h e  sum of res idua l  
t i ssue  r a d i o a c t i v i t y  a n d  e f f luen t  r a d i o a c t i v i t y  a n d  was 
expressed  as 100~o. The  pe rcen t age  of r a d i o a c t i v i t y  re- 
m a i n i n g  in t he  t i ssue  a t  a n y  t i m e  was ca lcu la ted  b y  sub-  
t r a c t i n g  t he  c u m u l a t i v e  r a d i o a c t i v i t y  recovered  in t he  
e f f luen t  f rom the  in i t i a l  t i s sue  con t en t .  The  e x p e r i m e n t a l  
eff lux d a t a  were p l o t t e d  s emi loga r i t hmica l ly  as t i ssue  de- 
s a t u r a t i o n  a g a i n s t  t ime .  E a c h  of t h e  r e s u l t a n t  cu rves  were 
mu l t i phas i c  e x p o n e n t i a l  a n d  m a y  be  cons idered  to orig- 
i na t e  f rom more  t h a n  a single e x p o n e n t i a l  process  n.  
Visua l  inspec t ion  of t he  curves  i nd i ca t ed  t h a t  t he  ex- 
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p e r i m e n t a l  d a t a  fa l l s  on  a s t r a i g h t  l ine  f r o m  a b o u t  100 
r a in  a f t e r  o n s e t  o f  w a s h - o u t ,  i n d i c a t i n g  a s ing le  e x p o n e n -  
t i a l  p r o c e s s .  D u r i n g  t h i s  l i n e a r  dec l ine ,  t h e  e f f l u x  of  r a d i o -  
a c t i v i t y  p r e s u m a b l y  o r i g i n a t e d  p r e d o m i n a n t l y  f r o m  a 
s ing le  c o m p a r t m e n t .  T h e  r e g r e s s i o n  l ine  for  t h i s  c o m p a r t -  
m e n t a l  e f f l u x  in  e a c h  e x p e r i m e n t  w a s  d e t e r m i n e d  b y  l e a s t  
s q u a r e  l i r tear  r e g r e s s i o n  a n a l y s i s  b a s e d  o n  c a l c u l a t e d  a l l -  
c o n t e n t  a t  100 m i n  a n d  e v e r y  10 m i n  c a l c u l a t e d  v a l u e  
t h e r e a f t e r .  F r o m  t h e  s l ope  (k) of  e a c h  r e g r e s s i o n  l ine,  t h e  
h a l f - t i m e  of  e f f l u x  (t �89 = in  2/k) w a s  c a l c u l a t e d .  D i f -  
f e r e n c e  b e t w e e n  m e a n s  w a s  d e t e r m i n e d  b y  S t u d e n t ' s  
t - t e s t .  
Results.  P r o p y l e n e  g l y c o l  (14 m M )  d i d  n o t  a l t e r  t h e  i n i t i a l  
(up  t o  a b o u t  60 m i n )  p a s s i v e  3 H - e f f l u x  f r o m  r a b b i t  i so-  
l a t e d  a o r t i c  r i n g s  p r e l o a d e d  w i t h  a H - N A .  H o w e v e r  l a t e r  

Effect of propylene glycol and ethanol on the a H-efflux from rabbit 
isolated aortic rings preloaded with 3H-NA* 

Treatment  N t�89 (rain) 

Untreated (control) 7 185 4- 15 
Propylene glycol (14 mM) 5 89 -[- 3*** 
Ethanol (17 raM) 5 167 :[: 17 

*Aortic rings were incubated with aH-NA (10 -~ M) in normal PSS 
for 45 min in vitro. Then, the a H-efflux was measured during a wash- 
out period of 210 rain. 
**Half-time values (min; mean values • SEM) of efflux curves in- 
dividually analyzed from 100 to 210 min (see 'methods').  
***Significantly different from untreated preparations; F-ratio: 
32.96 (p < 0.01) and t-value: 6.30 (p < 0.001). 
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Effect of propylene glycol and ethanol on aH-efflux from rabbit 
aortic rings preloaded with 3H.noradrenaline. Ordinate: Mean per- 
centage tri t ium remaining in the tissue; logarithmic scale. Abscissa: 
Time in min after onset of wash-out. Aortic rings were preloaded 
with SH-NA (10 -~ M) in normal PSS for 45 mill in vitro. Then they 
were washed with either normal PSS (O); PSS containing ethanol 
( I  ; 17 raM) or PSS containing propylene glycol (O; 14 mM). Figures 
in parenthesis represent number  of determinations on different aortic 
rings. The vertical bars represent 4- SEM. For the sake of clarity, 
only the percent values obtained every half-hour are plotted from 
60 min and onwards. 

on ,  i t  e n h a n c e d  t h e  3 H - e f f l u x  ( f igure) .  E t h a n o l  (17 m M )  
h a d  no  e f f ec t  on  t h e  a H - e f f l u x  d u r i n g  t h e  i n i t i a l  or  l a t e  
w a s h - o u t  p e r i o d .  P r o p y l e n e  g l y c o l  (14 m M )  r e d u c e d  t h e  
t � 8 9  for  t h e  l a t e  3 H - e f f l u x  b y  5 2 % ,  w h i l e  e t h a n o l  
(17 raM) d id  n o t  a l t e r  t h i s  v a l u e  ( tab le ) .  
Discussion.  T h e  p r e s e n t  d a t a  d e m o n s t r a t e  t h a t  p r o p y l e n e  
g lyco l  e n h a n c e d  t h e  p a s s i v e  e f f l u x  of  t r i t i u m  f r o m  r a b b i t  
a o r t a  p r e l o a d e d  w i t h  3 H - N A ,  w h i l e  e t h a n o l  h a d  n o  e f fec t .  
P r o p y l e n e  g l y c o l  in  c o n c e n t r a t i o n s  f r o m  7 m M  3 to  56 m M  s 
a n d  e t h a n o l  7 (17 m M )  is u s e d  t o  a id  t h e  d i s s o l u t i o n  of  co r -  
t i c o s t e r o n e  in  P S S .  T h e  c o n c e n t r a t i o n s  of  p r o p y l e n e  g ly -  
co l  a n d  e t h a n o l  u s e d  in  t h e  p r e s e n t  s t u d y  w e r e  14 a n d  17 
m M ,  r e s p e c t i v e l y .  T h e  u s e  of  t h e  a l c o h o l s  in  t h e s e  c o n -  
c e n t r a t i o n s  r e s u l t e d  in  r a p i d  a n d  c o m p l e t e  d i s s o l u t i o n  o f  
c o r t i c o s t e r o n e  (4 • 10 -5 M) in  P S S .  
T h e  l i n e a r  d e c l i n e  in  t h e  l a t e  p h a s e  ( 1 0 0 - 2 1 0  m i n )  of  t h e  
w a s h - o u t  c u r v e  for  u n t r e a t e d  a o r t i c  s t r i p s  i n d i c a t e s  t h a t  
t h e  t r i t i u m  o r i g i n a t e d  p r e d o m i n a n t l y  f r o m  a s i ng l e  c o m -  
p a r t m e n t ,  p r e s u m a b l y  t h e  a d r e n e r g i c  n e u r o n e s .  T h i s  v i e w  
is s u p p o r t e d  b y  t h e  l o n g  h a l f - t i m e  of e f f l u x  ( table)  f r o m  
t h i s  c o m p a r t m e n t .  T h e  h a l f t i m e  is of  t h e  s a m e  o r d e r  a s  
t h a t  f o u n d  b y  othersXZ, zs for  t h e  s a m e  t i s s u e  p r e t r e a t e d  
w i t h  i n h i b i t o r s  of  m o n o a m i n e o x i d a s e  a n d  c a t e c h o l - O -  
m e t h y l t r a n s f e r a s e .  
T h e  t r i t i u m  e f f l u x  r e p r e s e n t s  u n c h a n g e d  3 H - N A  a n d  i t s  
3 H - m e t a b o l i t e s  13. H o w e v e r ,  i t  s e e m s  r e a s o n a b l e  t o  a s s u m e  
t h a t  t h e  t r i t i u m  e f f l u x  d u r i n g  t h e  l a t e  p h a s e  o f  w a s h - o u t  
d i r e c t l y  r e p r e s e n t s  t h e  a c t u a l  r e l e a se  of  3 H - N A  f r o m  
a d r e n e r g i c  n e u r o n e s  less  t h e i r  n e u r o n a l  r e - u p t a k e  a n d  
p o s s i b l e  e x t r a n e u r o n a l  b i n d i n g .  
T h e  p r o p y l e n e  g l y c o l - i n d u c e d  e n h a n c e m e n t  of  t r i t i u m  
e f f l u x  ( f igure  a n d  t ab l e )  m a y  be  d u e  t o  a f a c i l i t a t i o n  of  
3 H - N A  re l ea se  f r o m  t h e  n e u r o n e s .  A l t e r n a t i v e l y ,  t h e  e n -  
h a n c e m e n t  m a y  be  l i n k e d  t o  a n  i n h i b i t i o n  of  n e u r o n a l  re -  
u p t a k e  o r  e x t r a n e u r o n a l  a c c u m u l a t i o n .  F u r t h e r  w o r k  
wil l  be  r e q u i r e d  to  d e c i d e  if a n y  of t h e s e  e x p l a n a t i o n s  a r e  
co r r ec t .  
I t  h a s  b e e n  d e m o n s t r a t e d  p r e v i o u s l y  t h a t  o n l y  v e r y  h i g h  
c o n c e n t r a t i o n s  ( >  440 m M )  of  e t h a n o l  i n h i b i t s  t h e  e lec-  
t r i c a l l y  s t i m u l a t e d  r e l ea se  of  N A  f r o m  r a t  b r a i n  c o r t i c a l  
s l i ces  14 a n d  s y m p a t h e t i c  n e r v e  t e r m i n a l s  of  t h e  i s o l a t e d  
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r a b b i t  heart15. The  lack of effect  of a low c o n c e n t r a t i o n  
(17 mM) of e t h a n o l  in  t he  p r e sen t  s t u d y  is in  a g r e e m e n t  
w i t h  t h a t  f ound  b y  o the r s  14,15. The  effect  of p ropy l ene  
glycol on  N A  release ha s  n o t  been i n v e s t i g a t e d  to our  
knowledge.  
I t  is conc luded  t h a t  e t h a n o l  is su i ted  to aid t he  d i sso lu t ion  
of e.g. co r t i cos te rone  in P S S  w h e n  t he  l a t t e r  d rug  is used 
as a n  u p t a k e - 2  i n h i b i t o r  in SH-NA release s tudies .  Pro-  

py lene  glycol, on t h e  o t h e r  hand ,  is n o t  su i t ab le  for th i s  
purpose ,  since i t  e n h a n c e s  the  pass ive  3H-eff lux f rom 
vascu la r  adrenerg ic  neu rones  p re loaded  w i t h  aH-NA.  

15 M. G6thert and G. Thielecke, Eur. J. Pharmac. 37, 321 (1976). 

Lens regenerat ion f r o m  cornea in tail ectopic eyes  of Xenopus  laevis  tadpoles  

Jul ie  G. Reeve  1 a n d  A. E. Wi ld  

Department o[ Biology, Medical and Biological Sciences Building, University o/Southampton, Southampton, S09 5NH 
(England), 11 March 1977 

Summary. E v i d e n c e  was found  t h a t  co rnea  in ta i l  ec topic  eyes  of X e n o p u s  t adpo le s  h a s  t h e  capac i t y  to  r egene ra t e  
a new  lens. 

I t  h a s  long been  k n o w n  t h a t  the  dorsa l  region of t i le iris of 
c e r t a i n  l a rva l  a n d  a d u l t  urodeles  ha s  t he  c a p a c i t y  to  re- 
gene ra t e  a lens shou ld  t he  ex is t ing  one be  r e m o v e d  f rom 
t h e  eye 3. I n  X e n o p u s  tadpoles ,  however ,  lens r e m o v a l  is 
fol lowed b y  r e g e n e r a t i o n  of a new lens f rom t h e  i nne r  
l ayer  of t h e  ou t e r  co rnea  3. Len to ids  h a v e  also been  re- 
p o r t e d  to fo rm in co rnea  of X e n o p u s  t adpo les  cu l t u r ed  in 
v i t r o  in  t he  absence  of o t h e r  eye s t ruc tures4 ,  b u t  in  con-  
t r a s t ,  co rnea  t r a n s p l a n t e d  to  t he  ta i l  f in a p p a r e n t l y  does 
n o t  fo rm a lens 5. I n  t he  l a t t e r  s tudies  5, co rnea  t r a n s -  
p l a n t e d  to  t he  a n t e r i o r  c h a m b e r  of l en t ec tomized  eyes, or 
to  t h e  l imb  b u d  b l a s t e m a  of X e n o p u s  tadpoles ,  some t imes  
did  fo rm a lens, i m p l y i n g  t h a t  in t he  ta i l  t he re  is e i t he r  in-  
h i b i t i o n  or absence  of s t imu la t i on .  W e  were i n t e r e s t e d  to 
k n o w  w h e t h e r  or no t  lens r egene ra t i on  would  t a k e  place 
f rom cornea  a r i s ing  f rom ta i l  e c tode rm in eyes fo rmed  in 
t adpo le  ta i ls  as a r e su l t  of p r io r  opt ic  vesicle t r a n s p l a n -  
t a t i o n  to t he  ta i l  bud .  
Opt ic  vesicle t r a n s p l a n t s  were car r ied  o u t  essen t ia l ly  
a f t e r  t h e  m e t h o d  descr ibed  in  B i l l e t t  a n d  Wi ld  ~. Nieuw-  
koop  a n d  F a b e r  s tage  24/25 e m b r y o s  were p laced  in s ter i le  
10% H o l t f r e t e r ' s  so lu t ion,  p H  8.0, and  t he  p i g m e n t e d  
e p i t h e l i u m  over ly ing  a n d  a d j a c e n t  to  t he  opt ic  vesicle was  
comple t e ly  r e m o v e d  us ing  t u n g s t e n  needles.  The  op t ic  
vesicle was  t h e n  excised  b y  m e a n s  of a f ine ha i r  loop a n d  
v i t a l l y  s t a ined  in 1:200,000 so lu t ion  of Nile B lue  Sul- 
p h a t e  in  10% H o l t f r e t e r ' s  so lu t ion ;  t h i s  was  to  m a k e  i t  
v is ible  in s u b s e q u e n t  t r a n s p l a n t a t i o n  procedures .  S tage  
28/29 e m b r y o s  ( tai l  b u d  stages) were used  as rec ip ien t s  of 
graf ts .  Fo l lowing  anaes the s i a  in  a 1 :3000 so lu t ion  of 

MS222 in 10% FIol t f re te r ' s  solut ion,  a smal l  incis ion was 
m a d e  in the  ta i l  b u d  w i t h  a t u n g s t e n  needle  a n d  a t u n n e l  
e x c a v a t e d  such  t h a t  i ts  roof  cons is ted  of ta i l  b u d  ec toderm.  
S t a ined  gra f t s  were t h e n  inse r t ed  keep ing  the  o r i e n t a t i o n  
the  same as in  t h e  n o r m a l  fo rming  eye, i.e. p r e s u m p t i v e  
r e t i n a  apposed  to ec toderm.  Af te r  g ra f t s  h a d  hea l ed  in, 
e m b r y o s  were t r a n s f e r r e d  to 250 ml  f inger  bowls  con-  
t a i n i n g  10% H o l t f r e t e r ' s  so lu t ion  where  t h e y  r e m a i n e d  
for  24 h. T h e y  were t h e n  t r a n s f e r r e d  to  aged t a p  w a t e r  
a n d  rea red  to s tage 49/50. 
Di rec t  e x a m i n a t i o n  of ec topic  eyes u n d e r  a d issec t ing  
microscope ind ica t ed  t h a t  cornea,  as well  as a lens a n d  eye 
cup,  h a d  deve loped  in 22 o u t  of 100 successful  t r a n s p l a n t s .  
E x a m p l e s  of such  eyes are  s h o w n  in f igures 1 an d  2. Con- 
f i rma t ion  of t h e  p resence  of cornea  compr i sed  of a n  i nne r  
an d  ou te r  l ayer  (as in  t h e  n o r m a l  t adpo le  eye) was  ob-  
t a i n e d  b y  s u b s e q u e n t  h is to logica l  ana lys i s  in  2 selected 
cases (figure 3). L e n t e c t o m y  was pe r fo rmed  on t h e  re- 
m a i n i n g  20 s tage 49/50 a n a e s t h e t i z e d  tadpoles .  A smal l  
semi-c i rcu lar  cu t  was  m a d e  t h r o u g h  t h e  ou te r  cornea  a long  

1 Supported by an award from the Science Research Council. 
2 T. Yamada, in: Current Topics in Developmental Biology, vol. 

2, p. 247. Ed. A. A. Moscona and A. Monroy. Academic Press, 
New York. 

3 G. Freeman, J. exp. Zool. 154, 39 (1963). 
4 j .C .  Campbell and K. W. Jones, Dev. Biol. 1 17, (1968). 
5 P .R .  Waggoner, J. exp. Zool. 786, 97 (1973). 
6 F .S .  Billett and A. E. Wild, in: Practical Studies of Animal 

Development, p. 134. Chapman and Hall, London 1975. 

Fig. 1 and 2. Examples of ec- 
topic eyes produced in tadpole 
tails showing cornea (C) and 
lens (L) differentiation. E. C., 
eye cup. • 


