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a- and/5-Ecdysone Levels in Insect Haemolymph: 
Events 

Previous  s tudies  of moul t ing  ho rmone  levels dur ing  
insect  deve lopmen t  have  shown the  exis tence of 1 peak  
before each moul t  and of 1 or 2 peaks dur ing  the  n y m p h a l  
s tage 1. They  c o m m o n l y  used biological assays oi  ecdysone  
mix tu res  ex t r ac t ed  f rom whole  animals.  Recent ly ,  tech-  
n iques  have  been  developed using e i ther  r ad io immuno-  
assays ~ or coupled gas-l iquid c h r o m a t o g r a p h y / m a s s  
f r a g m e n t o g r a p h y  a. The f irs t  one has  been  used, for in- 
s tance,  in the  case of Drosophila 4. Tile specif ici ty of 
r ad io immunoassays  is no t  absolute,  so t h a t  t h e y  measure  
'eedysone-l ike mater ia l s ' ,  bu t  wi th  a ve ry  good sensi t ivi ty ,  
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A) Ecdysone levels during development. Time scale starts at the 
last larval-larval eedysis. �9169 fi-ecdysone; Q---O, ~-eedysone 
(~g/ml haemolymph); EC, eedysis. CP 1 and CP 2 are the critical 
periods respectively defined by post-cephalic and post-thoracic 
ligatures. B) IVlacromoleeular syntheses during development. - , 
3H-Thyroid/he il~corporation in DNA (10 ~zCi/animal, 18 h labeling); 
- - -  , 3H-Uridine incorporation in RNA (5 IxCi/animal, 18 h 
labeling); .......... , t4C-Leucinc incorporation in protein (0.25 [xCi/ 
animal, 4 h labeling). 

Correlation with Developmental 

and  th is  t echn ique  is ve ry  powerful  for p re l iminary  
studies.  Chromatograph ic  t echn iques  provide  a more  
specific tool, a l though  less sensi t ive and were used for our  
exper iments .  

Whi le  some species con ta in  ma in ly  fl-ecdysone and  
l i t t le a-ecdysone 4, 5, o thers  conta in  not iceable  a m o u n t s  of 
e-ecdysone,  t he  f i rs t  ident i f ied co mp o u n d  6. Recen t  da t a  
have  shown evidence t h a t  p ro thorac ic  glands synthes ize  
e-ecdysone  f rom cholesteroU,  and  t h a t  convers ion of ~- 
ecdysone  to  fl-ecdysone occures  in several  t issues S. As 
~-edysone shows l i t t le ac t iv i ty  in vi t ro  on organs t h a t  
c an n o t  t r ans fo rm it into fl-ecdysone, i t  is considered by  
several  au thors  to  be a p r o h o r m o n e  4, 0. On the  cont rary ,  
o thers  consider  ~-ecdysone as a t rue  hormone ,  whose  
effects are specific and  di f ferent  f rom those  of fi-ecdy- 
s o n e  10,11. 

We a t t e m p t e d  to analyse  such a p rob lem w i t hou t  
using an in v i t ro  sys tem,  where  t issue behaviour  m i g h t  
have  been non-physiological .  We  t r ied  two sets of 
exper iments ,  an analysis  of ecdysone  levels in h a e m o l y m p h  
dur ing  deve lopment ,  and a s t u d y  of the  in vivo behav iour  
of imaginal  wing discs, t h a t  canno t  t r ans fo rm ~-ecdy- 
sone 12. Thus  we s tudied  the  last  larval  ins tar  and  pupal -  
adu l t  d e v e l o p m e n t  of the  cabbage  but te r f ly ,  Pier is  
brassicae. 

Samples  of 2-6 ml  of h a e m o l y m p h  were collected for 
separa tes  analyse  of b o t h  hormones .  Tr i t i a ted  s t anda rds  
were used in order  to  es t imate  the  recovery  af ter  purif ica-  
t ions.  Ecdysones  were t h e n  de t e rmined  wi th  an L K B  
9000 appara tus ,  as previous ly  descr ibed la. In  vivo me tab -  
olism of DNA, IRNA and pro te ins  was s tudied  b y  the  
incorpora t ion  of labelled precursors~4. 

Our results  are i l lus t ra ted in Figures  A and  B. We  
m a y  first ly note  t h a t  ecdysone p a t t e r n  is far more  com- 
plex t h a n  expec ted  from classical da ta ,  the  mos t  in- 
t r iguing facts  to  our mind  being the  double  peak  of/~- 
ecdysone  dur ing  the  last  larval  ins ta r  and  the  peak  of 
~-eedysone 60 h af ter  larval -pupal  ecdysis.  
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F r o m  d a t a  o b t a i n e d  b y  l i ga tu r ing  e x p e r i m e n t s  ls i t  
seems t h a t ,  d u r i n g  the  las t  l a rva l  ins tar ,  p r o t ho rac i c  
g lands  are  needed  un t i l  t h e  second peak  of f l-ecdysone 
in accordance  w i t h  t h e i r  role in ecdysone  b io syn thes i sL  
T h e  two peaks  of f l-ecdysone repor ted  here  agree  well  
w i t h  t h e  ex is tence  of t w o  per iods  of p ro tho rac i co t rop i c  
h o r m o n e  (PTTH)  release b y  t h e  b r a i n  16, t h a t  co r re spond  
to t h e  t r a n s i t i o n  to w a n d e r i n g  s tage  a n d  m o u l t  to  pupa .  
This  p r o b l e m  will be  discussed in more  de ta i l  e lsewhere,  
and  we shal l  cons ider  here  t he  case of p u p a e  only.  

W e  h a v e  p rev ious ly  r epo r t ed  t h a t  t he re  was a good 
cor re la t ion  b e t w e e n  fl-ecdysone levels a n d  r ibosomal  
lZNA syn thes i s  in  p u p a l  wings  I~. In  v i t ro  e x p e r i m e n t s  
us ing  Galleria 17 or Drosophila l* imag ina l  discs showed 
t h a t / 3 - e c d y s o n e  e n h a n c e d  b o t h  precursor  u p t a k e  a n d  ne t  
IZNA synthes i s ,  whi le  a -ecdysone  would  p e r h a p s  increase  
p recursor  u p t a k e  on ly  17. In  our  exper imen t s ,  whole  wing  
R N A  decreased  a n d  p recursor  i nco rpo ra t i on  was r educed  
d u r i n g  t he  f i rs t  p u p a l  p e a k  of e-ecdysone.  All  these  
resu l t s  a rgue  aga ins t  a possible  s t i m u l a t i o n  of r i bosoma l  
(stable) R N A  syn thes i s  b y  e-ecdysone.  

The  con t ro l  of D N A  syn thes i s  seems more  complex,  
because  t he  pub l i shed  d a t a  are no t  in good a g r e e m e n t  to, 12. 
I t  is r epo r t ed  t h a t  in  t h e  p u p a  a H - T h y m i d i n e  incorpora-  
t ions  is m u c h  lowered in t h e  presence  of h i g h  levels of 
fl-ecdysone, accord ing  to in v i t ro  d a t a  for Galleria ~~ 
a n d  in v ivo  e x p e r i m e n t s  w i th  Sa tu rn i i d  pupae ,  t h a t  show- 
ed a n  i n h i b i t i o n  of wing  scales d e v e l o p m e n t  b y  in jec t ions  
of h i g h  doses of va r ious  eedysones  ~~ as w i t h  i nh ib i t o r s  
of D N A  syntheses20, 21. H i g h  doses of a-ecdysone are no t  
r epo r t ed  to h a v e  such  a n  i n h i b i t o r y  effect. Our  exper i -  
m e n t s  do n o t  show a close r e l a t ionsh ip  b e t w e e n  m-ecdysone 
and  D N A  syntheses ,  as would  be  expec ted  f rom experi-  
m e n t s  us ing  Galleria wing discs 10 andDrosophila cel l l ines  ~2. 
I n  Drosophila imag ina l  leg discs cu l tu red  in v i t ro  w i t h  
a-ecdysone,  mi toses  do occur, as sockets  a n d  br i s t l es  
d i f fe ren t i a te  23. I n  t he  case of Pieris, po lyp lo id iza t ion  
in t r i chogen  cells begins  d u r i n g  t he  f i rs t  peak  of a- 
ecdysone.  T h u s  i t  seems possible  t h a t  b o t h  low levels of 
fi-ecdysone - as r ecen t ly  sugges ted  w i t h  Galleria 2~ - 
a n d  ~-ecdysone are  able  to  s t i m u l a t e  D N A  synthes i s .  
The  p rob l ems  could  differ  accord ing  to  a n i m a l  species 9, 
o rgans  or d e v e l o p m e n t a l  stages.  F u r t h e r  e x p e r i m e n t s  
seem to  be  needed  for  a b e t t e r  u n d e r s t a n d i n g ,  because  
t h e r e  is ac tua l ly  no  ev idence  for t h e  absence  of ~ -+ /3 
convers ion  in cu l tu re  e x p e r i m e n t s  us ing  e-ecdysone.  

Some o t h e r  d a t a  are in f a v o u r  of a specific role of 
a-ecdysone.  A t  low doses, i t  is capab le  of re inforc ing  /~- 
ecdysone  effects on  cut ic le  syn thes i s  25, t h a t  i n  Pieris 
p h a r a t e  a d u l t  occurs  a f te r  t he  (a + //) peak.  Moreover ,  
t e s tes  of d i a p a u s i n g  Samia respond  to low (0.1 ~g/ml) 
doses of e-ecdysone.  I n  Chironomus sa l iva ry  g land  cells 
in  v i t ro ,  t h e  two  h o r m o n e s  induce  d i f fe ren t  puffs'~% ~- 

E c d y s o n e - b i n d i n g - p r o t e i n s  ( ' receptors ' )  h a v e  been  de- 
scr ibed in Drosophila s a l i v a r y  g lands  27 

F o r  all t hese  reasons,  we t h i n k  t h a t  b o t h  e -ecdysone  
a n d  fl-eedysone are  t r ue  ho rmones ,  evok ing  specific 
responses  in  t a r g e t  organs.  However ,  on ly  /~-ecdysone 
h a v e  no t iceab le  effects  a t  low doses on  some processes  as 
r R N A  or cut ic le  synthes is .  The  exis tence  of o t h e r  ac t ive  
h o r m o n e s  ~8 a n d  t h e  possible  need  of c0Iactors  in  ecdysone  
ac t ion  24, 2o, 30 r e n d e r  such  s tudies  even  more  diffciul t .  

Rdsumd, Les t a u x  d '~-  e t  de fl-ecdysone on t  ~t6 d6ter-  
min6s  d a n s  l ' h ~ m o l y m p h e  de Pieris brassicae au cours  du  
dern ie r  s t ade  l a rva i r e  e t  de  la  m 6 t a m o r p h o s e .  Para l l~le-  
men t ,  les t a u x  de syn th~se  d ' A D N ,  d ' A R N  et  de prot6-  
ines o n t  ~16 mesur6s  d a n s  les 6bauches  alaires.  La  c o m p s -  
r a i son  de ces donn6es  a 616 discut6e en  fonc t ion  du  mode  
d ' a c t i o n  possible  des deux  hormones .  
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Radioisotopic Studies of Human Chorionic Gonadotrophin in the Mouse Ovary 

The  o v a r y  of t he  i n t a c t  ( non -hypophysec tomized )  
mouse  ha s  b e e n  e m p l o y e d  as a t a r g e t  o rgan  to  s t u d y  t h e  
physiologic  a c t i v i t y  of rad io labe led  h u m a n  chor ionic  
g o n a d o t r o p h i n  ( t tCG) I, 2. T he  u p t a k e  of 125I-Iabeled H C G  
in  t he  r o d e n t  o v a r y  ha s  been  descr ibed  b y  severa l  inves-  
t i ga to r s  2, 4 inc lud ing  t h e  c o n c e n t r a t i o n  of labe led  I-ICG in 
t he  o v a r y  of h y p o p h y s e c t o m i z e d  r oden t s  5. I t  was  also re- 
p o r t e d  t h a t  125I-I-ICG localizes equa l ly  well  in  mouse  t h e c a  
cell c a r c i n o m a  of t he  o v a r y  as in  t he  n o r m a l  o v a r y  ~, The  
i m p o r t a n c e  of such  a n i m a l  mode l  sys tems  ha s  b e e n  accen-  
t u a t e d  b y  t h e  r ap id  a d v a n c e m e n t  of t h e  r ad io l igand  re- 

cep to r  h o r m o n e  assays  7, 8. The  p r e s e n t  s t u d y  was imple-  
m e n t e d  to f u r t h e r  e v a l u a t e  t h e  t i ssue  loca l iza t ion  of 
125I-labeled H C G  in t he  mouse  ovary .  Our  f ind ings  indi-  
ca te  t h a t  125I-HCG c o n c e n t r a t e s  c o n s i s t e n t l y  in  t h e  t heca l  
a n d  in t e r s t i t i a l  cells, b u t  d i f fe ren t ia l ly  in  t he  corpus  lu- 
t e u m  of t he  i n t a c t  mouse  ovary .  

Materials and methods. H C G  (Antu i t r in -S ,  1700 I U / m g )  
was k ind ly  suppl ied  b y  Dr.  MERRITT I{. CALLANTINE, 
Parke -Dav i s ,  A n n  Arbor ,  Michigan.  H u m a n  g r o w t h  hor-  
m o n e  (HICH), used as a p ro t e in  a n d  t r o p h i c  h o r m o n e  con-  
t ro l  for  t h e  H C G  studies ,  was  p r o v i d e d  t h r o u g h  t he  


