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r e a c t i o n  was  d i rec t ly  p r o p o r t i o n a l  to  t he  s u b s t r a t e  con-  
c e n t r a t i o n .  

I t  is e v i d e n t  f rom t h e  a b o v e  resul ts ,  t h a t  t he  de t r i t i a -  
t i o n  r a t e  of dopamine- f l -T  is d i r ec t ly  p r o p o r t i o n a l  to  t he  
dopamine - f l -hyd roxy la se  ac t iv i ty .  I t  shou ld  be  po i n t ed  
o u t  t h a t  t he  e n z y m a t i c  r e m o v a l  of t he  benzy l i c  t r i t i u m  is 
s tereospecif ic  and,  p r o v i d i n g  the re  is no  i so tope  effect, 
on ly  one mole  of T O H  is fo rmed  f rom 2 moles  of d o p a m i n e -  
fl-T. T h e  p r e s e n t l y  desc r ibed  a s say  is e v e n  more  sens i t ive  
for t h e  d e t e r m i n a t i o n  of dopamine - f l -hyd roxy la se  t h a n  
t he  p rev ious ly  app l ied  f luo romet r i c  p rocedure .  T he  sensi-  
t i v i t y  c an  be  increased  b y  t he  use of h i g h e r  specific 
labeled  dopamine .  Th i s  p rocedu re  can  also be  used to 
d e t e r m i n e  t he  r a t e  of f l -hydroxy la t ion  of o t h e r  d o p a m i n e -  
f l -hydroxylase  subs t r a t e s ,  p r o v i d e d  t h a t  these  s u b s t r a t e s  
are  t r i t i u m  labe led  in  t h e  fl-posit ion of t h e  side cha in .  
T h i s  r a d i o a s s a y  was  also app l ied  for  t he  d e t e r m i n a t i o n  of 
dopamine - f l -hyd roxy la se  a c t i v i t y  in  n e u r o b l a s t o m a  a n d  
p h e o c h r o m o c y t o m a  tum or s .  I n  two  p h e o c h r o m o c y t o m a  
tumor s ,  a n d  in t h r ee  ou t  of f ive n e u r o b l a s t o m a  t u m o r s ,  
dopamine - f l -hyd roxy la se  a c t i v i t y  was found  to  be  h igh .  
All t e s t e d  n e u r o b l a s t o m a  a n d  p h e o c h r o m o c y t o m a  t u m o r s  
also showed  h igh  ty ros ine  h y d r o x y l a s e  ac t iv i ty .  T h u s  i t  
was  d e m o n s t r a t e d  t h a t  t h e  e n z y m e s  w h i c h  ca t a lyze  t h e  
c a t e c h o l a m i n e  p r o d u c t i o n  a re  p r e s e n t  in  these  t u m o r s ,  

a n d  t h e i r  a c t i v i t y  m u s t  be  respons ib le  for  t he  over -  
p r o d u c t i o n  of t h e  c a t e c h o l a m i n e s  in  these  diseases.  A 
de ta i l ed  s t u d y  on  t he  d e t e r m i n a t i o n  of  dopamine- f l -  
h y d r o x y l a s e  a n d  ty ros ine  h y d r o x y l a s e  ac t iv i t i e s  in these  
t u m o r s  is in  progress  a n d  will be r e p o r t e d  e lsewhere  n .  

Zusammen/assung. Es wurde  eine I s o t o p e n m e t h o d e  zur  
B e s t i m m u n g  de r  D o p a m i n e - f l - h y d r o x y t a s e - A k t i v i t g t  be-  
schr ieben ,  die a u c h  zur  B e s t i m m u n g  de r  e n z y m a t i s c h e n  
f l -Hydroxy t i e rung  s g m t l i c h e r  S u b s t r a t e  dc r  ] )opamine- f l -  
h y d r o x y l a s e  v e r w e n d e t  werden  kann .  Die M e t h o d e  be-  
w'ahr te  sich ffir A k t i v i t ~ i t s b e s t i m m u n g e n  in Neuro-  
b l a s t o m a -  u n d  P h e o c h r o m o c y t o m a - T u m o r e n .  
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Isolation and Partial Characterization of the 
Moult -Inhibi t ing Hormone of the Crustacean 

Eyestalk 

The  ear l ies t  o b s e r v a t i o n s  of acce le ra ted  m o u l t i n g  a n d  
precocious  g r o w t h  in c r u s t a c e a n s  f rom wh ich  b o t h  eye- 
s t a l k s  h a d  been  a b l a t e d  were  m a d e  b y  ZELENY 1 a n d  
MEGUgAR 2. Th i s  ha s  b e e n  r e p e a t e d l y  obse rved  in severa l  
c r u s t a c e a n s  ~. I t  h a s  been  d e m o n s t r a t e d  t h a t  t he  mou l t -  
i n h i b i t i n g  h o r m o n e  is secre ted  b y  t he  neu rosec re to ry  cells 
of t he  m e d u l l a  t e r m i n a l i s  X - o r g a n  a n d  t r a n s p o r t e d  to t he  
s inus  g l and  where  i t  is re leased in to  t he  b lood  4. T he  m o u l t -  
i n h i b i t i n g  h o r m o n e  of t he  X - o r g a n  s inus  g land  com plex  
a p p e a r s  to  i n h i b i t  t h e  Y - o r gan  a n d  p r e v e n t  t he  release of 
t h e  m o u l t i n g  h o r m o n e  5& A l t h o u g h  a t t e m p t s  h a v e  b e e n  
m a d e  to  isola te  t he  m o u l t i n g  h o r m o n e  7, t he  i so la t ion  of  
m o u l t - i n h i b i t i n g  h o r m o n e  in c r u s t a c e a n s  h a s  n o t  been  
ach ieved .  

B i l a t e ra l  a b l a t i o n  of eyes ta lks  in  Ocypode macrocera 
resu l t s  in  precocious  g r o w t h  a n d  m o u l t i n g  s. I n  t h e  
p r e s e n t  s t u d y  spec imens  of Ocypode macrocera (23 to 25 m m  
c a r a p a c e  w i d t h )  col lected f rom t h e  V i s a k h a p a t n a m  b e a c h  
were used.  E y e s t a l k s  of t he  crab,  Ovypode macrocera, 
were  dissected,  t he  eyes t a lk  gang l i a  were  i so la ted  a n d  
d e h y d r a t e d  in  acetone.  E y e s t a l k  gangl ia  f rom 1000 
eyes t a lks  were dr ied  in t he  a b o v e  m a n n e r  a n d  t h i s  m a t e -  
r ia l  (10.35 g) was  used for t he  ex t r ac t ion .  

The  ace tone  dr ied  eyes t a lk  gangl ia  were hom ogen i zed  
success ive ly  w i t h  ace tone  (5.0 ml/g)  a n d  twice  w i t h  
ch lo roform.  T h e  m a t e r i a l  was  w a s h e d  in  ace tone  a n d  
d r i ed  a t  r o o m  t e m p e r a t u r e  (28°C) in  air .  T h e  c rude  eye-  
s t a l k  gangl ia  p o w d e r  was  s u s p e n d e d  in  9 0 %  p h e n o l  a n d  
s t i r r ed  for 2 h. F ive  vo lumes  of a so lu t ion  of acet ic  acid- 
ace tone  (1:4) a n d  0 . 0 0 5 M  NaC1 were a d d e d  a n d  the  mix-  
t u r e  was cooled a t  4 °C for 2 h.  T he  m i x t u r e  was  f i l tered 
a n d  a n  equa l  v o l u m e  of e t h e r  was a d d e d  to  t he  f i l t ra te .  

Af te r  a l lowing  the  m i x t u r e  to  s t a n d  o v e r n i g h t  in t he  cold, 
t he  p rec ip i t a t e  was  col lected on  a f i l te r  paper ,  washed  in 
ace tone  a n d  dr ied  in a v a c u u m  des iccator .  The  dr ied  ex- 
t r a c t  was  d isso lved  in 5.0 ml  of 80% ace t ic  acid,  15.0 ml  
of w a t e r  was  a d d e d  a n d  t he  i ne r t  m a t t e r  was  p r e c i p i t a t e d  
b y  a d d i n g  6 %  NaC1. To t he  f i l t ra te ,  TCA was a d d e d  to t h e  
c o n c e n t r a t i o n  of 2 .5% a n d  t h e  m i x t u r e  was  a l lowed to  
cool a t  4°C ff)r 2 h. T h e  p rec ip i t a t e  col lected b y  cen t r i f uga -  
t ion  was  washed  w i t h  2 .5% TCA a n d  dr ied  in a v a c u u m  
des iccator .  The  dr ied  m a t e r i a l  was  e x t r a c t e d  w i t h  abso-  
lu te  e t h a n o l  and  cen t r i fuged .  The  s u p e r n a t a n t  was  iso- 
l a t ed  a n d  a l lowed to e v a p o r a t e  a n d  t h e  res idue  a f t e r  
e v a p o r a t i o n  was  col lected a n d  weighed.  The  r e su l t i ng  
s u b s t a n c e  was a wh i t e  c rys ta l l ine  m a t e r i a l  we igh ing  
2.15 mg. 

T h e  i so la ted  s u b s t a n c e  was  t e s t ed  for  m o u l t - i n h i b i t i n g  
effect  in  t he  fol lowing m a n n e r .  B i l a t e r a l  a b l a t i o n  of eye- 
s ta lks  was p e r f o r m e d  in 32 spec imens  of Ocypode macrocera 
t h a t  were in Ca s tage  of t he  i n t e r m o u l t  cycle and  t he  c rabs  
were d iv ided  in to  th ree  groups.  G r o u p  A, cons i s t ing  of 10 
crabs ,  was  lef t  u n t r e a t e d .  G r o u p  B, cons i s t ing  of 12 crabs ,  
was  in j ec t ed  w i t h  a dose of 2 l ,g/0.05 ml  of t he  i so la ted  
s u b s t a n c e  in sea  w a t e r  on  t h e  6 th  d a y  a f t e r  eyes t a lk  
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ab la t ion .  Group  C an ima l s  (10 crabs)  were each  in jec ted  
w i t h  0.05 ml of sea water .  Dur ing  t he  per iod  of exper i -  
m e n t a t i o n  t he  c rabs  were fed twice week ly  on  pieces of  
fish. The  e x p e r i m e n t  was  c o n t i n u e d  un t i l  all  t h e  c r abs  
h a d  moul t ed ,  and  t he  d u r a t i o n  of p roecdys i s  in  e a c h  
c rab  was  no ted .  The  e x p e r i m e n t  was  r e p e a t e d  once,  a n d  
t he  resu l t s  are  s h o w n  in t he  TaMe.  

F r o m  the  Table ,  i t  is e v i d e n t  t h a t  t he  i so la ted  f r ac t ion  
of the  eyes ta lk  gangl ia  ha s  a p r o n o u n c e d  m o u l t - i n h i b i t i n g  
effect. The  proecdysa l  d u r a t i o n  of t h e  eyes ta lk less  Ocy- 
pode t h a t  were in jec ted  w i t h  a dose of 2/~g of t h e  i so la ted  
f rac t ion  is s ign i f ican t ly  h i g h e r  ( P  = < 0.001 in  b o t h  t h e  
exper iments )  t h a n  the  va lues  of u n t r e a t e d  a n i m a l s  a n d  
those  in jec ted  w i t h  sea  water .  T he  di f ferences  in  proec-  
dys ia l  d u r a t i o n  be tween  t he  u n t r e a t e d  eyes ta lk less  c r abs  

Proecdysial duration in the Crab Ocypode macrocera 

Experi- Experi- No. Treatment Duration of pro- 
ment mental of ecdysis (in days 
no. group crabs mean 4- S.D.) 

I A 10 Untreated eye- 20.8 -4- 1.5 
stalkless crabs 

B 12 Eyestalkless crabs 36.8 4- 3.7 
injected with the 
isolated fraction of 
the eyestalk 

C 10 Eyestalldess crabs 21.3 4- 2.2 
injected with sea 
water 

II A 8 • 19.5 4- 0.7 
B 9 • 38.8 -4- 3.3 
C 8 ~ 20.1 =~ 1.2 

Treatment same as in experiment I. 

a n d  those  in j ec t ed  w i t h  sea  w a t e r  are  n o t  s t a t i s t i ca l ly  
s igni f icant .  

The  i so la ted  f r ac t ion  s h o w e d  no c h r o m a t o p h o r o t r o p i c  
a c t i v i t y  w h e n  t e s t e d  o n  e h r o m a t o p h o r e s  of Ocypode, 
Pataemon a n d  2detapenaeus. I t  h a s  no  ef fec t  o n  p r e m o u l t  
w a t e r  u p t a k e  in t h e  crab,  ocypode macrocera. I n  t h e  l igh t  
of  t he se  obse rva t i ons ,  t h e  i so la ted  f r ac t ion  was iden t i f i ed  
as t h e  m o u l t - i n h i b i t i n g  ho rmone ,  w i t h  the  impl ic i t  reserve  
t h a t  f u r t h e r  e x p e r i m e n t s  as to  i t s  effect  on  o t h e r  me tabo l i c  
changes  in r e l a t i on  to  t h e  m o u l t  cycle are necessa ry  to 
con f i rm  th i s  s t a t e m e n t .  

Tes t s  on  so lub i l i ty  p roper t i e s  r evea led  t h a t  t he  h o r m o n e  
is soluble  in  e thano l ,  m e t h a n o l  and  phenol .  I t  is insoluble  
in  ace tone ,  e t h e r  a n d  ch lo roform.  Ascend ing  p a p e r  chro-  
m a t o g r a p h y ,  us ing  a w a t e r  s a t u r a t e d  m i x t u r e  of n-  
b u t a n o l  a n d  a m y l  a lcohol  as  t h e  so lvent ,  r evea l ed  t h a t  t he  
h o r m o n e  ha s  a n  Rf  va lue  of 0.54. The  h o r m o n e  is inac-  
t i v a t e d  b y  1 : 1000 t ryps in .  I t  is c o n c l u d e d  t h a t  t he  mou l t -  
i n h i b i t i n g  h o r m o n e  is m o s t  l ike ly  a pep t i de  % 

Rdsumd. U n  f r a g m e n t  soluble  d a n s  le ph6no l  de p6don-  
cule ocula i re  du  Crabe  Ocypode macrocera a, sur  la  mue,  un  
effe t  i nh ib i t i f  p rononc6 .  Cet te  i n h i b i t i o n  es t  sans  effe t  sur  
les c h r o m a t o p h o r e s  e t  su r  l ' a b s o r p t i o n  de  l ' eau  p e n d a n t  
la  p r6 -mue  du  crabe.  L ' h o r m o n e  es t  soluble  d a n s  l'4- 
t hano l ,  le m 6 t h a n o l  e t  le ph6no l  e t  inae t iv6e  p a r  la 
t ryps ine .  L ' h o r m o n e  d ' i n h i b i t i o n  de  la  m u e  p a r a l t  ~tre 
une  pep t ide .  
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Studies of Selective Mating Us ing  the Sex-  
Linked Mutants White and Bar of Drosophila 

rnelanogaster 

A prev ious  p a p e r  1 was  d e v o t e d  to  t h e  m e a s u r e m e n t  of 
sexua l  i so la t ion  b e t w e e n  t h e  m e l a n i s t i c  m u t a n t s  ebony 
(e n)  a n d  black of Drosophila melanogaster, a n d  t h e i r  wi ld-  
t y p e  allele. Th i s  one conce rns  t h e  two  sex- l inked  m u t a n t  
genes white and  Bar. E x a c t l y  t he  s ame  m e t h o d s  were  used.  
The  degree of sexual  i so la t ion  was  d e t e r m i n e d  acco rd ing  
to  t he  'mul t ip le  choice m e t h o d '  b y  d i rec t  o b s e r v a t i o n  of 
100 flies (25 pa i rs  of b o t h  s t ra ins) ,  4 or  5 days  old, i n t ro -  
duced  t o g e t h e r  in  a w o o d e n  b o x  covered  b y  a t h i c k  glass, 
t he  copu la t i ng  pa i r s  be ing  recorded  a t  i n t e r v a l s  of 5 m i n  
o n  a p a p e r  r ep roduc ing  t he  s ame  gr id  as  t he  c h e q u e r e d  
c a n v a s  e x t e n d e d  b e n e a t h  t he  box.  T h e  l ocomoto r  a c t i v i t y  
of t h e  f ly in  a g roup  was  d e t e r m i n e d  acco rd ing  to  EWlNG 2, 
25 flies of t h e  s ame  sex  a n d  s t r a i n  b e i n g  i n t r o d u c e d  to-  
ge the r  in  t h e  f i rs t  of a series of 6 t u b e s  a n d  t h e  n u m b e r  of 
flies in  each  t u b e  be ing  recorded  a t  3 ra in  in te rva l s .  

The  resu l t s  of t h e  o b s e r v a t i o n s  conce rn ing  se lec t ive  
m a t i n g  are  g iven  in Tab le  I as c u m u l a t e d  p e r c e n t a g e  of 

females  fer t i l ized in  each  m a t i n g  type ,  T h e  g raph ic  ex- 
p ress ion  of such  d a t a  would  be  e x p o n e n t i a l  cu rves  ap- 
p r o a c h i n g  a p la t eau ,  b u t  i t  is possible  to  t u r n  i t  in to  
s t r a i g h t  l ines b y  l oga r i t hmic  t r a n s f o r m a t i o n ,  us ing  the  
V~rATTIAUX forTrlula 

d x  A /  (n A -- XA) d~ = b K e - K t ,  

where  nA is t h e  t o t a l  n u m b e r  of i nd iv idua l s  of one  sex and  
geno type ,  dxA t h e  n u m b e r  of flies m a t i n g  a t  t i le  in t e rva l s  
of t i m e  dt, a n d  K a n d  b c o n s t a n t s  w h i c h  can  be ca lcu la ted  
f rom the  regress ion  l ine f i t t i ng  to  t he  t r a n s f o r m e d  d a t a  3. 
T h e  va lues  of m e a s u r e m e n t  b e c o m i n g  i n d e p e n d e n t  of 
t ime,  a n y  b ias  due  to  t he  few copu la t ions  t a k i n g  place 
e v e n t u a l l y  a f t e r  t he  21/~ h of o b s e r v a t i o n  is avoided.  
F igu re  1 ( t ime in absc i ssa  a n d  va lues  dxA/n a -- xA in 
o rd ina te )  g ives  t he  regress ion  l ines p e r m i t t i n g  compar i son  

1 A. A. ELENS, Exper. 21, 145 (1965). 
A. W. EWlNG, Anim. Behav. 11, 369 (1963). 
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