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Fig. 2. Effect of time of dose after eyestalk ablation 
on rate of moulting. All experimental animals 
received crustecdysone in concentrations of 
0.025/~g/g body ~weight. ~ control, 0.02 ml van 
Harreveld's saline injected at 24 and 72 h; + con- 
trol, 0.02 ml~peanut oil at 24 and 72 h ; o crustec- 
dysone at 24 h; • at 48 h; & at 72 h; ,dk at 24 
and 72 h. 

F r o m  the  above  exper iments ,  it  is ev iden t  t h a t  in the  
absence  of eyestalks,  c rus t ecdysone  in ve ry  smal l  a m o u n t  
reduces  t he  t ime  t aken  to  moul t .  However ,  the  effect  of 
c rus tecdysone  is apprec iab le  only  a f te r  a per iod of 24 h 
or more  following eyes ta lk  removal .  This  t ime  m a y  be 
requi red  for  t he  blood t i t re  of the  M I H  to d rop  and  allow 
the  an imal  to  become responsive  to  t he  effect  of c rus tecdy-  
sone.  Also c rus t ecdysone  m a y  in i t ia te  only  some of t h e  
processes  associa ted  w i t h  mou l t i ng  and  i t  m a y  be unable  
to  exe r t  i ts  effect  unt i l  o the r  h o r m o n e s  have  been  syn-  
thes ized b y  t h e  Y-g land  in response  to  t he  r emova l  of t h e  
source of inh ib i t ing  hormone .  

Rdsumd. La c rus t ecdysone  injectde dans  l 'dcrevisse,  
Procambarus sinulans ne cause pas  la mue  chez l ' an imal  
i n t ac t  mais  l 'accdl~re apr~s ab la t ion  des pddoncules  ocu- 
laires. 
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S t u d i e s  o n  L e n s  R e g e n e r a t i o n  i n  Xenopus laevis 

Lens  regenera t ion  f rom t h e  dorsal  iris following lentec-  
t o m y  is a un ique  fea ture  and  is r e s t r i c t ed  to  a n u m b e r  of 
species a m o n g  the  urodeles  1,s. I n  the  anurans ,  however ,  
t he  ' lens p o t e n c y '  of the  iris is lost  du r ing  larval  life 3. 

The  resul ts  of s tudies  on regenera t ion  f rom the  dorsal  
iris in adu l t s  are no t  in ag reemen t  w i th  each other ,  and  
if r egenera t ion  was  found  the  conclusion was  d o u b t e d  1,,. 

CAMPBELL 5 r epo r t ed  t h a t  in t he  adu l t  Xenopus laevis 
lens regenera t ion  f rom the  dorsal  iris fol lowing l e n t e c t o m y  
occurs in 25% of t he  cases, and  the  t ime  requi red  for th is  
is a p p r o x i m a t e l y  6 mon ths .  On the  o the r  hand ,  OVERTON 
and  FREEMAN 6 and  FREEMAN 7 showed t h a t  in t h e  m e t a -  
m o r p h o s e d  X .  laevis lens regenera t ion  appea r s  to  be 
absen t ,  t h o u g h  i t  occurs  f rom t h e  inner  celt layers  of t he  
cornea  dur ing  the  larval  life. I t  was  decided,  therefore ,  to  
re inves t iga te  t he  p rob lem of lens regenera t ion  in adu l t  
X .  laevis. 

Methods. Sexual ly  m a t u r e  an imals  were pu rchased  f rom 
a dealer  in t he  Ne ther lands .  Lenses  were r emoved  f rom 
the  eyes unde r  t he  d issect ing b inocular  microscope  while 

t he  an imals  were  kep t  u n d e r  anaes thes i a  w i th  MS 222. 
F r o m  5-188 days  a f t e r  t h e  ope ra t ion  the  eyes  were  ext i r -  
pa t ed  for inves t iga t ion .  T h e y  were  f ixed in Bouin ' s  solu- 
t ion and  t r e a t e d  according  to  the  usual  histological  pro-  
cedures.  Serial sect ions  were cu t  to  10 p th ickness ;  t h e y  
were s ta ined  wi th  h a e m a t o x y l i n  and  eosin. 

Results and discussion. As is shown in the  Table  the  
comple te  r emova l  of the  lens in t he  adu l t  X.  laevis was 
achieved successful ly in a few cases only. In  mos t  of the  
cases some lens ep i the l ium was re t a ined  wi th in  t he  col- 
lapsed  capsule,  as could be conf i rmed histological ly 

I R. W. REYER, Q. Rev. Biol. 29, 1 (1954). 
L. S. STOSE, J. exp. Zool. 164, 87 (1967). 

30.  MANGOLD, Ergebn. Biol. 7, 193 (1931). 
4 L. S. STON~ and P. SAPIR, J. exp. Zool. 85, 71 (1940). 

J. C. CAMPBELL, Anat. Rec. 145, 214 (1963). 
e j .  OVERTON and G. FREEMAN, Anat. Rec. 137, 386 (1960). 

G. FREEMAN, J. exp. Zool. 154, 39 (1963). 



5 2 0  gpecialia EXPERIENTIA 24f5 

Fixation after Animals Lenses Incomplete 
lentectomy operated removed removal 
(days) 

5 5 10 7 3 
11 7 14 12 2 
14 5 10 8 2 
20 8 16 12 4 
33 8 16 11 5 
57 5 10 9 0 
60 2 4 4 0 
77 5 10 5 5 

100 2 4 4 0 
150 2 4 3 1 
188 4 8 2 5 

Complete 
removal 

( F i g u r e  1). I n  s u c c e s s i v e  s t a g e s  f o l l o w i n g  t h e  o p e r a t i o n  i t  
w a s  o b s e r v e d  t h a t  a c o n n e c t i o n  d e v e l o p s  b e t w e e n  t h e  l e n s  
c a p s u l e  a n d  t h e  i n n e r  cel l  l a y e r  o f  t h e  c o r n e a ,  w h i c h  b y  
t h i s  t i m e  h a s  i n c r e a s e d  in  t h i c k n e s s  b y  s e v e r a l  l a y e r s  
( F i g u r e s  2 a n d  3). T h e  e p i t h e l i a l  ce l l s  w i t h i n  t h e  c a p s u l e  
s t a r t  t o  d i v i d e  a n d  fill  t h e  c a v i t y .  

T h e  l e n s e s  r e c o n s t i t u t e d  f r o m  t h e  e p i t h e l i u m  a r e  a b -  
n o r m a l  in  h i s t o g e n e s i s .  T h e y  a r e  b i - l o b e d  a n d  s o m e t i m e s  
v a c u o l e s  a r e  s e e n  i n  t h e  t i s s u e ,  a s  d e s c r i b e d  b y  OKADA s 
a n d  STONE a n d  SA~IR * in  t h e  r e g e n e r a t e d  a n u r a n s  l ens .  
O c c a s i o n a l l y  p i g m e n t  ce l ls  c a n  b e  o b s e r v e d ,  s u g g e s t i n g  
m i g r a t i o n  f r o m  t h e  r e t i n a  ( F i g u r e  4) ;  t h e s e  p i g m e n t s  c a n  

8 W. K. OKADA, Mem. Coll. Sci. Kyoto Univ. [B] t5, 159 (I939). 

Fig. 1. 5 days after lens removal. The wound in the cornea is still Fig. 3. 20 days after lens removal. The cavi ty of the lens capsule is 
visible. The collapsed lens capsule containing lens epithelium is filled with lens epithelial cells. A connection with the inner corneal 
observed, x 59. cell layers is established. The inner layer of the cornea is increased in 

thickness. Pigment  cells are also visible within the corneal cells, x 59. 

: . " :  

Fig. 2. 11 days after lens removal. The corneal wound is healed. 
The capsule s tar ts  to become enlarged. More epithelial cells are seen 
along the border of the capsule. × 59. 

\ 

# 

Fig. 4. 60 days after lens removal. The regenerated lens vacuoles 
contain pigment.  Lens fibres are seen mostly at the periphery of the 
capsule. × 59. 
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also b e  I o u n d  in  t h e  i n n e r  cornea l  l aye r  (F igure  3). I n  
m o s t  cases t h e  lens  r e t a i n e d  a c o n n e c t i o n  w i t h  t h e  i n n e r  
cell l aye r  of  t h e  c o r n e a  b y  i t s  capsule ,  w h i c h  could  be  ob-  
s e rved  e v e n  188 d a y s  a f t e r  l e n t e c t o m y  (Figure  5). T h e  
r e c o n s t i t u t i o n  of t h e  lens  f rom the  e p i t h e l i u m  could  be  

Fig. 5. 188 days after lens removal. The lens still retains connection 
with the inner corneal layer by the capsule, x 59. 

o b s e r v e d  b e t w e e n  57 a n d  60 d a y s  a n d  in some cases a t  
a n  even  ear l ier  s tage.  I n  cases whe re  t h e  lens was  r e m o v e d  
comple te ly ,  no  ev idence  of lens  r e g e n e r a t i o n  f rom t h e  
dorsa l  m a r g i n  of t h e  iris cou ld  b e  f o u n d  in th i s  series of 
ex p e r i men t s ,  n o t  even  6 m o n t h s  a f t e r  t h e  opera t ion .  

The  p r e s e n t  resu l t s  show t h a t  in  X.  laevis, as in  o t h e r  
a n u r a n s  acco rd ing  to  r epor t s  so far, t h e  comple t e  r e m o v a l  
of t h e  lens is diff icul t .  W h e r e  t h e r e  was lens  fo rma t ion ,  i t  
deve loped  f rom t h e  f r a g m e n t s  of lens  e p i t h e l i u m  which  
were  r e t a i n e d  w i t h i n  t h e  capsule ,  as  h a s  b e e n  sugges ted  
in t h e  vacuo les  (OKADAg'10). 

Zusammen[assung. Es  w u r d e  die R e g e n e r a t i o n  d e r  
Augen l inse  e r w a c h s e n e r  Xenopus laevis n a c h u n t e r s u c h t .  
E ine  vol ls tAndige E n t f e r n u n g  der  Linse  ge lang  in wen igen  
FAllen. Die N e u e n t w i c k l u n g  de r  Linse  wurde  n u r  y o n  
L insenep i the l r e s t en ,  die n a c h  der  L e n t e k t o m i e  in de r  
Kapse l  zu r i i ckgeb l i eben  waren ,  induz ie r t .  

S. K. BRAHMA a n d  \¥ .  J.  VAN DOORENMAALEN 

Department of Medical Anatomy and Embryology, 
State University o/ Utrecht (The Netherlands), 
30 October 1967. 

Y. K. OKADA, Jap. J. med. Sci. Trans. Abstr. (Anatomy) 11, 101 
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10 y.  K. OKADA, Jap. J. reed. Sei. Trans. Abstr. (Anatomy) ti, 109 
(1943). 

P R O  E X P E R I M E N T I S  

A Sens i t ive  Method for the  Detec t ion  of R a c e m i z a t i o n  in Pept ide  S y n t h e s i s  

A few yea r s  ago we r e p o r t e d  t h a t  d i a s t e reo i someres  of 
DL/DL d ipep t ides  c an  be  s e p a r a t e d  b y  p a p e r  x or t h i n  l ayer  
c h r o m a t o g r a p h y  ~. Th i s  p h e n o m e n o n  al lows one  to  eva lu-  
a t e  t h e  e x t e n t  of r a c e m i z a t i o n  w h i c h  occurs  d u r i n g  in t ro -  
d u c t i o n  or  r e m o v a l  of d i f f e ren t  p r o t e c t i n g  g roups  8 used  in 
p e p t i d e  chemis t ry ,  or  d u r i n g  t h e  f o r m a t i o n  of t h e  pep t i d e  
bond*.  

I n  t h e  l a t t e r  case, p h e n y l a l a n i n e  or  va l ine ,  N - p r o t e c t e d  
b y  f o r m y l  or  t r i f l uo roace ty l  res idues  were  coup led  w i t h  
t e r t i a r y  es te r s  of p h e n y l a l a n i n e  or  va l ine  w i t h  t he  he lp  of 
m e t h o d s  to  be  examined .  T h e  a m o u n t  of t h e  d ias te reo-  
i somere  D--L was  e s t i m a t e d  in free d ipep t ides .  

U n f o r t u n a t e l y  such  a m i n o  p r o t e c t i n g  g roups  (chosen 
due  t o  t h e  lack  of o t h e r  more  a p p r i o p r i a t e  ones) are  r a t h e r  
' u n n a t u r a l '  a n d  t h e r e f o r e  i n a d e q u a t e .  T h e y  can  cons ider -  
a b l y  d i m i n i s h  r a c e m i z a t i o n  a n d  s o m e t i m e s  t h e y  c a n  e v e n  
p r o t e c t  t h e  a c y l a t i n g  ac id  a g a i n s t  r a c e m i z a t i o n  s. 

T h e i r  r e m o v a l  b y  a lka l i  or  ac id  leads  to  p a r t i a l  hyd ro l -  
ysis  of t h e  p e p t i d e  bond ,  a n d  w h e n  i t s  d i a s t e reo i someres  
h a v e  t h e  s ame  R I  as t h e  c o m p o n e n t  amino-ac ids ,  such  di- 
pep t i de s  c a n n o t  be  used  as t e s t  for  t h e  d e t e c t i o n  of race-  
miza t ion .  

A pe r fec t  m e a n s  for  t h e  p r o t e c t i o n  of t h e  a m i n o  g roup  
of t h e  a c y l a t i n g  a m i n o  acid  wou ld  b e  i n c o n t e s t a b l y  acyl-  
a m i n o  acids  or  acy l  p e p t i d e s  themse lves .  U n f o r t u n a t e l y  u p  
t o  n o w  on ly  d i p e p t i d e s  cou ld  b e  reso lved  c h r o m a t o g r a p h i -  
ca l ly  i n t o  t h e i r  d ias te reo isomeres .  

To solve th i s  p r o b l e m  we sugges t :  (a) to  p r o t e c t  t h e  
a m i n o  g roup  of t h e  a c y l a t i n g  a m i n o  acid w i t h  s u i t a b l y  N-  
p r o t e c t e d  a m i n o  acids  or pept ides ,  (b) to  couple  t h e  pep-  
t ide  w i t h  t e r t i a r y  b u t y l  es ters  of L-amino  acids  w i t h  t h e  
he lp  of t h e  m e t h o d  to  be  examined ,  (c) to  d eg rad e  t h e  free 
p e p t i d e  w i t h  t h e  EDMAN m e t h o d ,  a n d  (d) t o  e s t i m a t e  t h e  
a m o u n t  of  d i a s t e reo i somere  D--L in  t h e  d i p e p t i d e  o b t a i n e d .  

Af t e r  t h e  s y n t h e s i s  of t h e  pep t ide ,  t h e  u n r e a c t e d  sub-  
s t r a t e s  m u s t  be  r e m o v e d  f rom t h e  r eac t i on  m i x t u r e  b y  
r e p e a t e d l y  w a s h i n g  o u t  (unde r  c h r o m a t o g r a p h i c  cont ro l )  
in o rder  to  avo id  t h e  a p p e a r a n c e  of a d d i t i o n a l  spo ts  which  

1 E.TASCHNER, A.CHIt~IIAK, J.F. BIERNAT, T. SoKoLOWSKA, Cz. 
WASIELEWSKI and B. RZESZOTARSKA, Proc. 5th Europ. Peptide 
Syrup., Oxford 1962, (Pergamon Press, New York 1963), p. 113; 
Justus Liebigs Annln. Chem. 663, 197 (1963). 

2 E.TASCHNER, B. RZESZOTARSKA and L. LUBIEWSKA, Justus Liebigs 
Annln. Chem. 690, 170 (1965). 

3 E. TASCH NER, J. F. BIERNAT and T. SOKOLOWSKA, Proc. 5th Europ. 
Peptide Syrup., Oxford 1962, (Pergamon Press, New York 1963), 
p. 109. 

4 E.TAsCHNER, B. RZESZOTARSKA and A. KUZIEL, Acta chim. hung. 
4d, 67 (1965). 

s A.L.HEARV and G.T.YoUsG, J. chem. Soc. 1963, 5801. - P. LE- 
FRANCIER and E.BRICAS, Bull Soc. chim. Fr. 3668 (1965). 


