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The R o l e  o f  Crustecdysone in the Moulting Crayfish 

Crus t ecdysone  (20-hydroxyecdysone) ,  i so la ted  f rom the  
c rayf i sh  J a s u s  lalandi i  1 a n d  insec t  p u p a e  ~ e u n d o u b t e d l y  
p lays  a role in  i n i t i a t i n g  m o u l t i n g  in insec ts  7 a n d  i t  is 
r ea sonab le  to  e x p e c t  t h a t  i t  h a s  a s imi la r  f unc t i on  in 
c rus t aceans .  W e  now r e p o r t  e x p e r i m e n t s  w h i c h  lend some 
s u p p o r t  to  t h i s  view. 

Male  a n d  female  spec imens  of t h e  f r e sh -wa te r  c rayf i sh ,  
Procambarus  s imulans ,  were  m a i n t a i n e d  in  sha l low dishes  
a t  a p p r o x i m a t e l y  20°C a n d  12 h day l igh t .  T h e  an i m a l s  
were  n o t  fed d u r i n g  t h e  e x p e r i m e n t s .  S t r o n g  t r ans i l lu -  
r u ina t i on  was  used to d e t e c t  t h e  p resence  or  absence  of 
gas t ro l i t h s  a n d  a l lowed t he  size of gas t ro l i ths  a n d  t h e  
degree  of new se ta l  d e v e l o p m e n t  to  be  de t e rmined .  These  
o b s e r v a t i o n s  a n d  a n  e x a m i n a t i o n  of t h e  a p p e a r a n c e  of t h e  
exoske l e ton  a l lowed a close e s t i m a t i o n  of t h e  s t age  
r eached  in t h e  m o u l t  cycle. 

I n  a p r e l i m i n a r y  series of expe r i m en t s ,  g roups  of i n t a c t  
a n d  of one-eyed  a n i m a l s  a t  a l a te  i n t e r m o u l t  (C4) a n d  a t  
a n  ear ly  p r e m o u l t  (Do) s tage  a n d  of a p p r o x i m a t e l y  1.5 g 
b o d y  we igh t  were i n j ec t ed  w i t h  so lu t ions  of c r u s t e c d y s o n e  
in v a n  H a r r e v e l d ' s  sa l ine  r a n g i n g  in c o n c e n t r a t i o n  f rom 
0.025-0.250 /~g/g b o d y  weigh t .  No in j ec t ion  schedu le  
could  b e  f o u n d  t h a t  acce l e ra t ed  m o u l t i n g  a n d  no  a n i m a l  
m o u l t e d  w i t h i n  3 weeks.  T h r e e  da i ly  in j ec t ions  of 0.250 
~tg/g c r u s t e c d y s o n e  ki l led t h e  an i m a l s  in  6 days .  W h i l e  
these  e x p e r i m e n t s  c lear ly  i nd i ca t e  t h a t  a n  increased  b lood  
t i t r e  of c r u s t e c d y s o n e  in c ray f i sh  a t  a n  i n t e r m o u l t  s tage  
is no t  ef fec t ive  in i n i t i a t i n g  moul t ing ,  i t  does  n o t  exc lude  
t he  poss ib i l i ty  t h a t  a t  a n  a p p r o p r i a t e  t i m e  c ru s t ecdysone  
p lays  a role in  i n i t i a t i n g  t h e  m o u l t i n g  process.  

D u r i n g  t h e  i n t e r m o u l t  s tages,  t h e  X - o r g a n  of t h e  
c r u s t a c e a n  eyes t a lk  p r o d u c e s  a m o u l t - i n h i b i t i n g  h o r m o n e  
(MIH) which  is t h o u g h t  to  a c t  b y  i n h i b i t i n g  t h e  syn thes i s  
of m o u l t i n g  h o r m o n e s  in t h e  Y-g land  s. I t  is also possible  
t h a t  t h e  M I H  inh ib i t s  t he  ac t ion  of t he  m o u l t i n g  h o r m o n e  
as well. A n  a t t e m p t  to  t e s t  t h i s  h y p o t h e s i s  ha s  been  u n d e r -  
t a k e n  b y  s t u d y i n g  t h e  effect  of c ru s t ecdysone  on  a n i m a l s  
a f t e r  eyes t a tk  ab l a t i on .  

A n i m a l s  we igh ing  f rom 0.45-0 .60 g ( towel-dry)  were 
used. All were  in ea r ly  p r e m o u t t  (Do) s tage,  as ga s t ro l i t h s  

were  p r e s e n t  b u t  new se ta l  f o r m a t i o n  h a d  n o t  begun .  
M o r t a l i t y  due  to  eyes t a lk  a b l a t i o n  was r educed  to  less 
t h a n  5~o w h e n  t he  eyes t a lks  were  r e m o v e d  one  a t  a t i m e  
a t  a n  i n t e r v a l  of 24 h. A n i m a l s  m o u l t e d  in 6-10  days  a f t e r  
eyes t a lk  r emova l .  The  an imMs were in j ec t ed  36 h a f t e r  
r e m o v a l  of t h e  second  eyes t a lk  w i t h  0.02 m l  of a so lu t ion  
of c r u s t e c d y s o n e  in  v a n  H a r r e v e l d ' s  sa l ine  a t  a dose  of 
0 .0125-0 .150 /xg /g  b o d y  weight .  Con t ro l  a n i m a l s  rece ived  
0.02 ml  of e i t he r  pu re  sa l ine  or  p u r e  p e a n u t  oil. 

I n  F igu re  1, i t  is seen t h a t  a t  all  c o n c e n t r a t i o n s  of 
c rus tecdysone ,  t h e  t i m e  s p e n t  in  p r e m o u l t  dec reased ;  t he  
c o n c e n t r a t i o n  of 0.050 pg /g  caus ing  a more  m a r k e d  ac- 
ce l e ra t ion  t h a n  t he  lower  c o n c e n t r a t i o n s  of 0.0125 a n d  
0 .025/zg/g  b o d y  weight .  H i g h e r  dosages  of 0.050, 0.075 or  
0.150 ~tg/g caused  l i t t l e  or  no  f u r t h e r  acce le ra t ion  of t h e  
m o u l t i n g  process.  

I n  a second series of e x p e r i m e n t s  on  eyes ta lk less  ani -  
mals ,  t he  t i m i n g  of t he  in jec t ions  was a l tered.  The  
animals ,  1.3-1.5 g in weight ,  were in s tage  D 0, b u t  t he  
gas t ro l i t h s  were  smal le r  t h a n  those  of t h e  a n i m a l s  used 
in  t he  p rev ious  expe r imen t s .  A c r u s t e c d y s o n e  dosage  of 
0.025 pg /g  b o d y  w e i g h t  was  used. I n  F igu re  2 i t  is seen 
t h a t  in j ec t ions  g iven  48 or  72 h a f t e r  eyes t a lk  r e m o v a l  a re  
more  e f fec t ive  t h a n  a n  i n j e c t i o n  a f t e r  24 h. No f u r t h e r  
increase  was  o b t a i n e d  w i t h  a series of 2 in jec t ions  g iven  a t  
b o t h  24 a n d  72 h. Es sen t i a l l y  t h e  s ame  resu l t s  were  ob-  
t a i n e d  w i t h  a dosage of 0.05/~g/g. 
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Fig. 1. Effect of concentration of crustecdysone on 
rate of moulting. • control, 0.02 inl van Harreveld's 
saline; o 0.0125 btg/g; A 0.025/xg/g; & 0.050/ttg/g; 
II 0.075/~g/g; + 0.150,ug/g. 
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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 
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