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P ro tho rac i c  g lands :  The  p ro tho rac i c  g lands  of S. l i t u r a  
are  s e m i - t r a n s p a r e n t  w h i t e  and  compac t ,  as r epo r t ed  b y  
Lee 8, w i t h  a b o u t  51 to  62 bead- l ike  cells in  each  g l and  
which  ha s  a smal l  f l a t t e n e d  b o d y  m a d e  up  of a single row 
of 5 to  16 cells in  t h e  m i d d l e  a n d  doub le  or more  rows of 
cells t o w a r d s  t h e  ex t r emi t i e s  w h i c h  b i fu rca t e  a n t e r i o r l y  
a n d  pos ter ior ly .  2 smal l -s ized b r a n c h e s  of an t e r i o r  ex-  
t r e m i t y  bea r  2 to  3 t i e r s  of bead-cel ls  wh ich  t o u c h  t h e  

pos te r io r  m a r g i n  of t h e  head .  The  b r a n c h e s  of the  pos-  
t e r io r  e x t r e m i t y  are  la rger  in  size ; t h e  l a t e ra l  one r each ing  
t h e  spiracle  a n d  t h e  i nne r  one t e r m i n a t i n g  nea r  t h e  
p r o t h o r a c i c  ganglia .  T h e  p ro tho rac i c  g lands  also increase  
in l e n g t h  in each l a rva l  i n s t a r  f rom 0.702 m m  in t h e  3rd 
i n s t a r  to  1.503 m m  in t h e  6 th  i n s t a r  l a r v a  of S. l i tu ra ,  
b u t  t h e y  do n o t  r evea l  a n y  changes  in t h e i r  f rom e i the r  
before  or a f t e r  a moul t .  
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Summary. F e m a l e  r a t s  were  i n j ec t ed  w i t h  3 H-d ie thy l s t i l bes t ro l .  T h e  p i tu i t a r i es ,  ov iduc t s ,  a n d  u t e r i  were r e m o v e d  a n d  
processed for  a u t o r a d i o g r a p h y .  T h e  nuc lea r  u p t a k e  a n d  r e t e n t i o n  in  these  t i ssues  a p p e a r e d  s imi la r  to  t h a t  seen a f t e r  
t h e  in jec t ion  of aH-es t r ad io l  e x c e p t  in t he  pars  ne rv o s a  of t h e  p i t u i t a r y  gland.  

N u m e r o u s  s tud ies  u s ing  b iochemica l  t e c h n i q u e s  h a v e  
d e m o n s t r a t e d  nuc lea r  u p t a k e  a n d  r e t e n t i o n  of ~H- 
estradiol-17fl  b y  t h e  p i t u i t a r y  g l and  2, 8, t he  ov iduc t  a n d  
t he  u t e r u s  4. A u t o r a d i o g r a p h i e  t e c h n i q u e s  h a v e  revea led  
t h a t  t he  nuc lea r  u p t a k e  a n d  r e t e n t i o n  occurs  in well  over  

6 0 %  of t h e  cells of t h e  pa r s  dis ta l is ,  a smal le r  n u m b e r  in  
t h e  pars  ne rvosa ,  of t h e  p i t u i t a r y  g land  6, a n d  in the  con-  
nec t ive  t i ssue  cells, musc le  cells a n d  ep i the l i a l  ceils of t h e  
o v i d u c t  a n d  u t e r u s  s. Since t h e  c o m m o n l y  used s y n t h e t i c  
es t rogen,  d ie thy l s t i lbes t ro l ,  has  been  s h o w n  to b i n d  to  t he  
es t rogen  r ecep to r  in  al l  of these  t i ssues  3, 7 i t  h a s  b e e n  
genera l ly  a s s u m e d  t h a t  t h e  same  cells wh ich  t a k e  up  
estradiol-17fl  also t a k e  up  d ie thy l s t i lbes t ro l .  T h e  fol lowing 
s t u d y  was c o n d u c t e d  to  d e t e r m i n e  w h e t h e r  t h e  nuc l ea r  
u p t a k e  a n d  r e t e n t i o n  of t h i s  c o m m o n l y  used s y n t h e t i c  
e s t rogen  is t h e  s ame  as t h a t  of i t s  n a t u r a l  c o u n t e r p a r t .  
Methods. 25-day-  old female  r a t s  (n = 5/group) were 
i n j ec t ed  i.v. w i t h  1.0 ~xg of ~H-d ie thy l s t i lbes t ro l  (62.4 
Ci /mM)/100 g b . w t  on ly  or in  c o m b i n a t i o n  w i t h  a 15-fold 
g r ea t e r  dose of un l abe l ed  es t radio l -  178 or  un labe led  tes tos-  
te rone .  T h e  an i ma l s  were ki l led 2 h a f t e r  t h e  in jec t ion ,  
a n d  fhe  t i ssues  processed  for a u t o r a d i o g r a p h y .  The  
a u t 0 r a d i o g r a p h i c  p r o c e d u r e  .is descr ibed  in de ta i l  else- 
where  8. Brief ly,  t h e  p i tu i ta r ies ,  ov iduc t s  a n d  u te r i  were 
excised,  p l aced  on  brass  t i ssue  holders  a n d  s i m u l t a n e o u s l y  
f rozen  a n d  m o u n t e d  b y  immers ion  in  l iquef ied  p r o p a n e  
a t  a b o u t  -180~ 4 m i c r o m e t e r  sec t ions  were cu t  a t  
- 3 0 ~  kni fe  t e m p e r a t u r e  in  a W i d e - R a n g e  C y r o s t a t  
(Har r i s  M a n u f a c t u r i n g  Co., Cambr idge ,  Massachuse t t s ,  
USA) .  The  f rozen sect ions  were t h e n  f reeze-dr ied  w i t h  a 
c y r o p u m p  for 24 h, a n d  t h e n  d r y  m o u n t e d  b y  pressure  
w i t h  a t e f lon  s u p p o r t  on  emuls ion  coa t ed  slides, p rev ious ly  
s to red  ove r  dr ier i te .  The  sl ides were exposed  a t  - 1 5  ~ for  
8 weeks,  t h e n  deve loped  for 45 sec a t  18~ in K o d a k  D-19 
developer ,  r insed ,  a n d  f ixed for  5 m i n  in  K o d a k  fixer,  a n d  
f ina l ly  r insed a n d  s t a ined  w i t h  m e t h y l g r e e n - p y r o n i n .  
Results. Nuc lea r  c o n c e n t r a t i o n  of r a d i o a c t i v i t y  a f t e r  t h e  
i n j ec t i on  of ~H-d ie thy l s t i lbes t ro l  was  found  in  well  ove r  
70% of t h e  cells in  t h e  pa r s  dis tal is ,  (f igure 1) b u t  n o t  in  
e i t he r  t h e  pars  i n t e r m e d i a  or pa r s  n e rv o s a  of t h e  p i t u i t a r y  
gland.  Nuc lea r  c o n c e n t r a t i o n  of r a d i o a c t i v i t y  was found  
in t h e  connec t ive  t i ssue  cells, musc le  cells, a n d  epi theI iM 

Figs. I and 2. Autoradiograms of the pituitary (figure 1), pars 
distaIis, and uterus (figure 2'), from 25-day - old female rats, killed 2 h 
after the injection of 3H-diethylstilbestrol. Exposure time 8 weeks. 
4 p.m. Stained with methylgreen-pyronin. • 400. 
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cells of b o t h  the  o v i d u c t  and  u t e rus  (figure 2). S imul-  
t a n e o u s  a d m i n i s t r a t i o n  of a 15-fold g rea t e r  dose of un-  
labeled  estradiol-17fl  comple t e ly  i n h i b i t e d  t he  nuc lea r  
c o n c e n t r a t i o n  of r a d i o a c t i v i t y  in all ceils of all 3 t issues.  
On t h e  o the r  h a n d ,  s i m u l t a n e o u s  a d m i n i s t r a t i o n  of a 
15-fold g rea te r  dose of un labe led  t e s t o s t e r one  h a d  no 
effect  on  t he  nuc lea r  c o n c e n t r a t i o n  of aH-d ie thy l s t i l bes t ro l  
in  t he  3 t issues.  
Discussion. The  p a t t e r n  of labeled cells in  the  p i t u i t a r y  
agrees  well  w i t h  t h a t  r epo r t ed  a f t e r  e s t rad io l  in j ec t ion  
e x c e p t  for t he  pars  n e r v o s a  ~. In  c o n t r a s t  to  t h e  a d u l t  
female  r a t  5, where  a n u m b e r  of cells in  t he  pars  n e r v o s a  
were found  to  be labeled  a f t e r  t he  in j ec t ion  of 3H-estra-  
diolo17fl, no  labeled  cells were found  in t he  pars  n e r v o s a  
a f t e r  t he  in jec t ion  of aH-d ie thy ls t i lbes t ro l .  These  d a t a  
are in a g r e e m e n t  w i t h  t he  lack of nuc l ea r  c o n c e n t r a t i o n  
of r a d i o a c t i v i t y  in t he  pa r s  ne rvosa  in t he  2-day-old  
female  r a t  a f t e r  t h e  in j ec t ion  of 3H-estradiol-17flg. The  

nuc lea r  c o n c e n t r a t i o n  of r a d i o a c t i v i t y  in  t he  ov iduc t  a n d  
u t e rus  a f t e r  t h e  in j ec t ion  of 3H-d ie thy l s t i lbes t ro l  is 
s imi lar  to  t h a t  r epo r t ed  for 3H-estradiol-17fl.  Thus ,  w i t h  
t he  excep t ion  of t he  pa r s  n e r v o s a  of t he  p i t u i t a r y  g land,  
t he  loca l iza t ion  seen a f t e r  t he  in j ec t ion  of 3H-die thyl -  
s t i lbes t ro l  appea r s  s imi la r  to  t h a t  found  a f t e r  the  in jec t ion  
of 3H-estradiol-17ft.  
The  dif ference found  in t he  pa r s  n e r v o s a  is m o s t  l ike ly  due  
to  1 of 3 factors .  Firs t ,  i t  m a y  be  due  to the  s t r u c t u r a l  
dif ferences  b e t w e e n  t he  2 es t rogens.  A second poss ib i l i ty  
is t h a t  t h e r e  are  d e v e l o p m e n t a l  dif ferences  be tween  t he  
a d u l t  a n d  i m m a t u r e  an imal ,  p e r h a p s  in t he  h o r m o n a l  
milieu.  F ina l ly ,  t he  di f ferences  m a y  be  due  to p r o c e d u r a l  
dif ferences  such  as v a r i a t i o n  in dose or exposure  t ime.  

9 P . J .  Sheridan, M. Sar and W. E. Stumpf, Experientia 29, 1415 
(1973). 
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Summary. The  in v ivo  e l ec t ro s t imu la t i on  of t he  pars  in t e rce rebra l i s  of Locus t a  migra to r i a ,  a f t e r  c u t t i n g  t he  ne rv i  
corpor is  card iac i  I, does no t  p rovoke  t he  release of t i le gonado t rop i c  h o r m o n e  f rom t h e  cell bodies.  The  p rovoked  re- 
lease of the  g o n a d o t r o p i c  h o r m o n e  r ecom m ences  soon as t he  axon  t e r m i n a l s  are r egene ra t ed  ( r een t ry  of the  n e r v e s  
in to  t he  or ig ina l  co rpo ra  ca rd iaca  for al l  t i le h is to logica l  controls) .  Tile e l e c t ro s t imu la t i on  of t he  pars  in te rce rebra l i s  
seems to  f a v o u r  t he  b i l a t e ra l  r e e n t r y  of t he  ne rves  in to  the  co rpora  card iaca .  

Les cellules neuros6cr6t r ices  p ro toc6r6bra les  m6dianes  de 
L o c u s t a  m i g r a t o r i a  p r o d u i s e n t  u n  f ac t eu r  g o n a d o t r o p e l .  
L a  sec t ion  des nerfs  p a r a c a r d i a q u e s  i n t e rnes  isole les 
p6r i ca ryones  neuros~cr6 teurs  m6dians  (group6s dans  la 
pa r s  in te rcerebra l i s )  des ex t r6mi t6s  axon iques  ( f o r m a n t  
la p a t t i e  neuros6cr~t r ice  des co rpora  cardiaca) .  Cet te  
sec t ion  emp6che  la m a t u r a t i o n  o v a r i e n n e  du  c r ique t  q u a n d  
elle n ' e s t  pas  suivie  de la r6g6n6ra t ion  des nerfs  3. L ' e f fe t  
phys io log ique  de la l ib6ra t ion  du  f ac t eu r  g o n a d o t r o p e  
n6cess i te ra i t  donc  l ' in t6gr i t6  des cellules neuros6cr6t r ices  
m6dianes .  Ce r6 su l t a t  es t  conforme au  concep t  ac tue l le -  
m e n t  admis  de la l ib6ra t ion  du  p r o d u i t  de neuros6cr6 t ion  
a u x  ex t r6mi t6s  axon iques  pou r  les cellules neuros6cr6-  
t r ices  du  sys t~me n e r v e u x  cen t r a l  3. 
Cependan t ,  une  l ib6ra t ion  du p r o d u i t  de neuros6cr~ t ion  

p a r t i r  des corps  cel lulaires a 6t6 avanc6e  p a r  de n o m -  
b r e u x  h is to logis tes  a v a n t  l ' a p p a r i t i o n  de la microscopie  
61ectronique (voir  Takeda*) .  U ne  tel le l ib6ra t ion  se ra i t  
r e sponsab le  de la r u p t u r e  de la d i apause  chez M o n e m a  
f lavescens  e t  v i e n d r a i t  s ' a j o u t e r  ~ l a  l ib6 ra t ion  axona le  ~. 
Chez Rhodn ius ,  le gang l ion  m6so tho rac ique  r en fe rme  les 
p6r ica ryones  de cellules neuros6cr6t r ices  d iur6 t iques .  Sous 
l ' in f luence  du  po t a s s ium,  ce gangl ion  lib~re in v i t ro  
d ' i m p o r t a n t e s  q u a n t i t 6 s  d ' h o r m o n e s  d iu r6 t iques  5 m6me 
apr~s a b l a t i o n  des ner fs  a b d o m i n a u x  qui  c o n t i e n n e n t  les 
ex t r6mi t6s  axon iques  des cellules neuros6cr6tr ices .  
I1 nous  a p a r u  alors  i n t 6 r e s s an t  d ' e x a m i n e r  si les p6ri-  
ca ryones  neuros6cr6 teurs  m6dians  de Locus ta ,  s6par6s 
des ex t r6mi t6s  axoniques ,  6 t a l en t  capab le s  de l ib6rer  

in v ivo  leur  f ac t eu r  g o n a d o t r o p e  sous 1 ' influence de chocs  
61ectriques. Nous  avons  doric compar6,  apr~s pseudo-  
61ec t ros t imula t ion  ( t6moins)  e t  ~ l ec t ros t imula t ion  (sti- 
mul6s) de la pa r s  in t e rce reb ra l i s  e, les indices ova r i ens  
( longueur  m o y e n n e  de 10 ovocy te s  basaux)  de 99 c r ique t s  
femelles adu l t e s  r6par t i s  en  8 s6ries:  4 s6ries de t 6moins  
e t  4 s6ries de s t imul6s.  T o u s l e s  c r ique t s  on t  subi  au  jour  1 
de leur  vie imag ina le  une  o u v e r t u r e  collaire suivie chez 6 
s6ries s e u l e m e n t  de la sec t ion  b i la t6ra le  des nerfs  p a r a -  
ca rd iaques  in te rnes .  La  pseudo-61ec t ros t imula t ion  et  
l ' 61ec t ros t imula t ion  o n t  6t6 effectu6es 1 ]our  (chez les 
2 s6ries g nerfs  i n t a c t s  e t  chez  2 s6ries A nerfs  sect ionn6s) ,  
4 jours  (chez 2 au t r e s  s6ries A nerfs  sect ionn6s)  et  6 jours  
(chez les 2 derni~res  s6ries ~ nerfs  sect ionn6s)  apr~s  
l ' o u v e r t u r e  collaire.  Les indices  ovar iens  on t  6t6 mesur6s  
6 jours  apr~s la s t i m u l a t i o n  chez les 4 s6ries h s t i m u l a t i o n  
pr6coce e t  4 jou r s  apr~s la s t i m u l a t i o n  chez les 4 au t r e s  
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