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Discussion. T h a t  t h y r o i d  h o r m o n e s  inf luence  p i t u i t a r y -  
o v a r i a n  func t ion  is no t  a new o b s e r v a t i o n  7, ~-~a. I n  fact,  
i t  is genera l ly  recognized t h a t  s igni f icant  r educ t ions  in 
c i rcu la t ing  t h y r o i d  h o r m o n e s  are a ccom pan i ed  b y  a l te red  
r ep roduc t i ve  funct ion .  Sus t a ined  h y p o t h y r o i d i s m  in  r a t s  
resu l t s  in the  p r o d u c t i o n  of polycys t ic  ovar ies  in  response  
to  H C G  or PMS a d m i n i s t r a t i o n  14,1~ and  i r regular  or com- 
p le te  absence  of m e n s t r u a l  cycles accompan ies  h y p o t h y -  
ro id i sm in m o n k e y s  a n d  h u m a n s  ~~ n. E a r l y  specu la t ion  
t h a t  the  cessa t ion of cycl ing associa ted w i t h  h y p o t h y r o i d -  
i sm is due  to decreased b lood L H  levels t~ ha s  been  
conf i rmed  s u b s e q u e n t l y  b y  a b ioas say  of p i t u i t a r y  L H  
levels~6, ~7 and  i m m u n o a s s a y  of s e rum L H  concen t r a -  
t i o n  13. 

Cons i s t en t  w i t h  these  observa t ions ,  L H  levels ill T P T x  
r a t s  in  t he  p re sen t  s t u d y  were s igni f icant ly  lower t h a n  
those  in controls .  W h e t h e r  t he  r educ t i on  in t he  p roes t rous  
L H  levels du r ing  t he  ' surge '  per iod  (i.e. 16.00 h proes t rus)  
a ccoun t s  for t he  reduced  ovu l a t i on  n u m e r  we p rev ious ly  
r e p o r t e d  for T P T x  ra t s  is no t  k n o w n L  O t h e r  va r i ab le s  
such  as decreased ova r i an  sens i t i v i ty  to  L H  a n d / o r  a 
r educ t i on  in t he  n u m b e r  of follicles m a y  h a v e  been  in- 
vo lved  since t he  n u m b e r  of eggs shed ref lects  t he  in te r -  
ac t ion  of a n u m b e r  of var iables .  

The  decreased L H  levels observed  in the  p resen t  s t u d y  
differs  m a r k e d l y  f rom t h a t  observed  for T P T x  male  ra t s  6. 
T P T x  male  r a t s  showed, a m a r k e d  phase  shift a long  w i th  
an  increase  in t he  24 h m e a n  level  6. Likewise  the  se rum 
p ro l ac t i n  response  to  T P T x  in t he  female  r a t  differed 
m a r k e d l y  f rom t h a t  observed  p rev ious ly  for T P T x  male  
animals .  T P T x  male  r a t s  showed a decrease  in t he  24 h 
m e a n  level  and  p resen ted  a 9 h phase  sh i f t  in  the  se rum 
p ro l ac t i n  r h y t h m  6 whereas  T P T x  females  showed  no 
change  in level  or phase  of t he  p roes t rous  p ro l ac t i n  
r h y t h m .  

R e c e n t l y  BRUNI e t  al. ~3 r epo r t ed  t h a t  t h y r o i d e c t o m i z e d  
male  and  female  r a t s  w i t h  i n t a c t  gonads  showed signifi- 
c a n t  decreases  in  se rum F S H  as well  as LH.  However ,  in  
t he  p re sen t  s t u d y  se rum F S H  ill T P T x  r a t s  showed  a 
t e n d e n c y  to  be  h igher  t h a n  t i le  F S H  levels in  i n t a c t  ani-  
mals.  The  e x p l a n a t i o n  for th i s  difference is no t  k n o w n  b u t  
differences in  e x p e r i m e n t a l  p ro tocol  m a y  accoun t  for th i s  
d iscrepancy.  13R~NI e t  al. 1~ c o m p a r e d  se rum d ies t rous  L H  
levels (control) w i t h  those  col lected 20-26 days  a f t e r  t h e  
a p p e a r a n c e  of pe r s i s t en t  leucocyt ic  smears  ( thyrodec to -  
mized).  I n  t h e  p resen t  s t u d y  cons ide ra t ion  was conf ined  
to e v a l u a t i n g  s e rum F S H  levels d u r i n g  t he  p roes t rous  
period.  

A l t h o u g h  our  p rev ious  s t u d y  us ing  male  r a t s  sugges ted  
t h a t  t h y r o i d  h o r m o n e  is i nvo lved  in the  phas ing  of b o t h  
L H  and  p ro lac t in  r h y t h m s 6  d a t a  o b t a i n e d  in the  p r e s e n t  
s t u d y  ind ica tes  t h a t  in t he  female  r a t  on ly  t he  a m p l i t u d e  
of the  L H  r h y t h m  is af fected b y  t h y r o i d e c t o m y .  T h u s  
t he re  appea r s  to  be a m a r k e d  sex difference in t he  in te r -  
ac t ion  of these  h o r m o n e  sys tems.  
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Summary. The  effect  of d i f fe rent  e n v i r o n m e n t a l  t e m p e r a t u r e s  on adeny l  c?}clase was s tudied.  An  increase  in t e m p e r a t u r e  
appea r s  to  increase  T R H - i n d u c e d  a c t i v i t y  Of a d e n y l  cyclase, and  poss ib ly  causes all increased s ens i t i v i t y  to  t he  hor-  
mone .  Cyclic A M P  levels of t h e  p i tu i t a r i e s  showed change  a t  d i f fe rent  e n v i r o n m e n t a l  t e m p e r a t u r e s .  

Severa l  s tud ies  1, 2 i nd i ca t e  t h a t  t h e r e  is a cyclic AMP-  
a d e n y l  cyc lase -phosphodies te rase  s y s t e m  in t h e  t h y r o -  
t r o p h i c  ceils of t he  an t e r i o r  p i t u i t a ry ,  wh ich  is u n d e r  t he  
con t ro l  of T R H ,  a n d  t h y r o i d  hormones .  I t  is ev i den t  t h a t  
t h y r o t r o p h i n  re leas ing h o r m o n e  (TRH)  is t he  p r inc ipa l  
r e g u l a t o r  of t h y r o t r o p h i n  (TSH) secretion" and  b iosyn-  
thes i s  ~-4. I t  was  also d e m o n s t r a t e d  t h a t  3H label led  T R H  
b i n d s  to mouse  t h y r o t r o p h i c  m e m b r a n e  p r e p a r a t i o n s  5, 
a n d  to  r a t  p i t u i t a r y  m e m b r a n e  r ecep to r sL  as well  as to  
p l a s m a  m e m b r a n e s  of bov ine  an t e r i o r  p i tu i t a r i e s  7. 

I n  a p rev ious  studyS,  we did  no t  d iscover  a n y  correla-  
t i o n  be tween  t he  increase  f rom t he  level  of cyclic AMP,  
a n d  TSI-I secre t ion  f rom t he  p i t u i t a r y  gland.  W e  also 
f o u n d  t h a t  T R H  does no t  increase  cyclic A M P  accumula -  
t i o n  in v i t ro  in  t he  gland.  I n  a n o t h e r  s t u d y L  resul ts  
showed  a n  increase  of 90% in t he  cyclic A M P  level  in 
p i t u i t a r i e s  of r a t s  exposed to 37 ~ for 4 days.  F r o m  th i s  
r e c e n t  work,  i t  appea r s  t h a t  adeny l  cyclase ac t i v i t y  is 
s ign i f i can t ly  increased  in r a t s  t h a t  h a v e  been  exposed to 
37~ a n d  is g r ea t l y  decreased  in r a t s  exposed to  4~ 

Materials and methods. 1. Adenyl Cyclase activity: The  
an te r io r  p i t u i t a r y  g lands  f rom 4 groups  (20 r a t s  in  a 
group) of male  r a t s  we igh ing  150-200 g, H e b r e w  Un ive r -  
s i ty  S a b r a  s t ra in ,  exposed to  22~ con t ro l  group,  34~ 
(21 days)  37~ and  4~ (4 days) ,  were r emoved ,  a n d  
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placed in ice-cold Krebs-lRinger buffer  ph  7.4 (gassed 
wi th  95% O 2 + 5% CO2), con ta in ing  1 mg/ml  glucose 
and I mg /ml  B S A  (Fr. V. Armour  Pha rmaceu t i ca l  Co.). 
Homogen i za t i on  of the  p i tu i tar ies  was pe r fo rmed  wi th  
10 strokes,  us ing glass homogenizers  and tef lon pest lers  
in 1.0 ml  solut ion conta in ing :  0.3 m M  sucrose, i m M  
mercap toe thano l ,  1 m M  disodium E D T A  and 1 m M  
MgC12 in 3 m M  Tris HC1 (ph 7.5) 6. The homogena t e  was 
cent r i fuged at  800 r p m  for 10 rain. The resul t ing super-  
n a t a n t  was cen t r i fuged  at  11,000 rpm in a Beckman  L-2 
u l t r acen t r i fuge  for 30 min. The pellet  was suspended  in 
41% sucrose solution,  which  was then  over la id  wi th  63, 
45, 37, 32, and 28% sucrose solutions.  Cent r i fugat ion  
was t h e n  carried out  a t  22,000 r p m  in the  Beckman  L-2 
u l t ra .cen t r i fuge  (rotor SW 2 5 ) f o r  2 h 16. The in terface  
f rom the  33% sucrose was collected and  washed  wi th  
1 m M  NaHCO a (1:1) and  cent r i fuged again for 30 min 
a t  20,000 rpm.  

The pellet  was r emoved  and resuspended  in 1 m M  
NaHCO 3 and 50 al a l iquots  used for the  pro te in  deter-  
mina t ion  n,  the  5-nucleotidase ~2 assay and  the  adenyl  
cyclase assay ~3. Adenyl  cyclase ac t iv i ty  was measured  
by  convers ion of sRP-ATP to aRp cyclic AMP (Krishna  
e~c al. la; RAMACHANDRAN 14. 

3", 5" cyclic A M P  level. Anter io r  p i tu i t a ry  glands f rom 
'Sabra '  s t ra in  ra ts  (4 groups of 6 rats) weighing 150-200 g 
were used for m e a s u r e m e n t  of cyclic AMP levels, using 
the  GILLMaN assay 15. 

Cyclic AMP formation by anterior pituitary membrane fractions 
and cyclic AMP content of the pituitary glands of rats exposed to 
different environmental temperatures 

Temperature c-AMP Formation ~ c-AMP Level No. of 
(~ (% over control) (pmole/mg protem) rats 

22 54-60 5.0i0.6 12 
34 78-86 b 9.8=t=3.4 b 12 
37 144 160 ~ 16.8~-0.52 b 12 
4 0 b 2.7• 12 

• SEM. ~Stimulation by 50 ng TRH. ~p 0.001. 

The T R H  was a generous gift  f rom Farbwerke  Hoechs t  
An . ,  F rankfur t ,  phospho-eno l -pyruva te ,  p y ru v a t e  kinase 
and cyclic A M P  were purchased  f rom Sigma Co., myo-  
kinase f rom Boer inger  Co., and a2p-ATP from The Radio-  
chemical  Co., Amersham.  

Results and discussion. The Table shows t h a t  there  is a 
difference be tween  the  adenyl  cyclase ac t iv i ty  in the  
m e m b r a n e  of t he  p i tu i t a ry  gland f rom ra ts  which had  
been exposed to  di f ferent  t empera tu res .  Adenyl  cyclase 
ac t iv i ty  a t  34~ was 22% higher,  and a t  37~ 56% higher  
t h a n  the  control  (22 ~ At  4 ~ the  adenyl  cyclase ac t iv i ty  
was 98% lower t h a n  in the  control  group. The level of 
cyclic AMP in the  p i tu i t a ry  shows a s ignif icant  increase 
a t  34~ and at  37~ and a decrease a t  4~ At  34~ the  
p i tu i t a ry  cyclic AMP level was 150% higher,  and at  37 ~ 
210% higher  t h a n  the  control ,  bu t  a t  4~ there  was a 
decrease of 50~ 

In  a previous s t u d y  ~4, it  was observed t h a t  a t  37 ~ and 
0~ there  was a s ignif icant  decrease in the  ievel of T S H  
in the  blood, b u t  there  was an increase in the  level of 
T S H  co n t en t  of p i tu i t a ry  37 ~ and  a t  0~ no difference 
in T S H  co n t en t  of the  p i tu i ta ry .  I t  was also observed 
t h a t  the  level of cyclic A M P  in the  p i t u i t a ry  gland was 
increased a t  37~ and  t h a t  there  was a s ignif icant  de- 
crease a t  0~ F r o m  this  s t u d y  i t  has  become ap p a ren t  
t h a t  adenyl  cyclase ac t iv i ty  in ra ts  exposed to 37 ~ for 
4 days  is ve ry  strong.  

These resul ts  allow pos tu la t ion  t h a t  a t  37~ perhaps  
the  i nvo lvemen t  of cyclic AMP is only essent ial  for t he  
b iosynthes is  of T S H  and has no direct  bear ing on the  
secret ion process.  One th ing  t h a t  is clear f rom this  s t u d y  
is t h a t  the  act ion of the  hea t  is no t  on the  phospho-  
diesterase system.  

However  the  possibi l i ty  is no t  ruled out  tha t ,  a t  37 ~ 
the  m e m b r a n e  has a h igher  sens i t iv i ty  to TRH.  
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O c c u r r e n c e  of E c d y s o n e  in the  B l o o d  of the  Che l i cerate  A r t h r o p o d ,  Limulus  p o l y p h e m u s  1 
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Summary. A mol t  p romot ing  substance,  assumed to be ecdysone,  was discovered in Limulus haemolymph .  Pre l iminary  
b ioassay  suggests  a t i t re  of 9 ng ecdysone per  ml of haemolymph .  

Seven species of p o l y h y d r o x y  steroid mol t ing  hormones  
(ecdysones) have  been  isolated f rom whole a r t h ropod  
bodies  or eggs ' ,  a. Few studies  have  repor ted  ecdysone  
f rom the  blood of a r th ropods  4-6 and  none have  concerned 
the  blood of a chelicerate,  a l though  J e o L a  7 has repor ted  
fl-ecdysone in whole Limulus larvae. We have  therefore  
e s t ima ted  the  ecdysone  blood t i t re  in in termol t ,  juvenile  
Limulus.  

Materials and methods. Juveni le  Limulus (66-235 g 
f resh weight) were ob ta ined  in June  and Augus t  1975 f rom 
the  Marine Biological Labora to ry ,  Woods  Hole, Massa- 
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