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I n c r e a s e d  I n c o r p o r a t i o n  of [~H]-Lys ine  into P r o t e i n s  of the Purk in je  Cells  of the Adul t  
Male  and F e m a l e  Rat  after C a s t r a t i o n  

A c c u m u l a t i n g  ev idence  ind ica tes  t h a t  t h e  ce rebe l lum 
is inf luenced  b y  sex hormones~-6.  The  cerebe l lum of t he  
r a t  a c c u m u l a t e d  in jec ted  3H-progesterone~ as well  as aH- 
es t rad io l  4, and  p r e t r e a t m e n t  of t he  e x p e r i m e n t a l  an ima l s  
w i t h  un labe led  t e s to s t e rone  i n h i b i t e d  t he  u p t a k e  of aH- 
es t rad io l  b y  t he  ce rebe l lum 4. P roges te rone  i m p l a n t e d  
in to  t he  cerebel lar  cor tex  of ova r i ec tomized  ra t s  increased  
p i t u i t a r y  lu te in iz ing  h o r m o n e  a n d  decreased h y p o t h a l a -  
mic  lu te in iz ing  ho rmone- re l ea s ing  fac to r  ~. R N A  base  
r a t ios  were a l te red  in t he  ce rebe l lum of t he  r a b b i t  follow- 
ing o v a r i e c t o m y  and  t r e a t m e n t  w i t h  ova r i an  s te ro idsL 
and  t he  i n c o r p o r a t i o n  of 14C-lysine in to  cerebel lar  pro-  
t e ins  was i n h i b i t e d  fol lowing in jec t ion  of pha rmaco log ic  
a m o u n t s  of e s t rad io l  to  ova r i ec tomized  ra t s  3. A recen t  
q u a n t i t a t i v e  a u t o r a d i o g r a p h i c  s t u d y  has  shown t h a t  t he  
i nco rpo ra t i on  of 3I-I-lysine in to  neu r ons  of t he  Purk in j e ,  
molecuiar ,  a n d  g r anu l a r  layers  of t he  cerebel la r  cor tex  did  
no t  f l u c t u a t e  d u r i n g  t he  es t rous  cycle of t he  ra t ,  b u t  t h a t  
i nco rpo ra t i on  is specif ical ly i n h i b i t e d  in t he  P u r k i n j e  
ceils of a n o v u l a t o r y  adu l t  female  r a t s  t r e a t e d  n e o n a t a l l y  
w i t h  t e s to s t e rone  p r o p i o n a t e  2. 

These  s tudies  encouraged  us to  d e t e r m i n e  b y  q u a n t i t a -  
t i ve  a u t o r a d i o g r a p h y  if c a s t r a t i o n  of a d u l t  male  and  female 
r a t s  is assoc ia ted  w i t h  changes  in t he  i nco rpo ra t i on  of 
3H-lysine in to  t h e  cell p ro t e in s  of t he  3 layers  of t he  
cerebel lar  cortex.  

Methods. Male an d  female  H o l t z m a n  ra t s  (95 days  old) 
b i l a t e ra l ly  c a s t r a t e d  5 weeks p rev ious ly  and  t h e i r  i n t a c t  
cont ro l s  were in jec ted  i.p. w i t h  2 ~zCi/g b o d y  wt.  of L- 
4 ,5-aH(n)- lys ine  m o n o h y d r o c h l o r i d e  (spec. act.  = 7.5 
Ci /mmol ,  Amersham/Sea r l e ) ,  accord ing  to  t he  p rocedures  
p rev ious ly  descr ibed  in de ta i l  v s. 30 ra in  l a t e r  t he  r a t s  
were per fused  w i t h  a fo rma l in  so lu t ion  and  t he  b ra ins  
processed for a u t o r a d i o g r a p h y  7-s. 6 ~tm coronal  sect ions  
of t he  ce rebe l lum were p r e p a r e d  f rom p a r a p l a s t  e m b e d d e d  
bra in .  Af te r  depara f f in iza t ion ,  t h e  sect ions  were coa ted  
w i t h  K o d a k  N T B  2, exposed for 7 weeks, developed,  and  
f ina l ly  s t a ined  w i t h  m e t h y l g r e e n  pyron in .  

Si lver  gra ins  were recorded  b y  t he  same i n v e s t i g a t o r  
a t  1600 x for t h e  granule  cells, t he  P u r k i n j e  cells, and  the  
s te l la te  ceils of t he  molecu la r  layer  for each  group of 5 or 
6 rats .  Gra ins  were coun t ed  in  all poss ible  focal p lanes  
f rom a t  leas t  250 neu r ons  (50 neu r ons / r a t )  for each  cell 
t y p e  (Table.)  B a c k g r o u n d  fog in t h e  a u t o r a d i o g r a m s  was 
ins ign i f ican t ,  i.e., 0 -2  gra ins  in  cerebel lar  neu rons  f rom 

r a t s  no t  in jec ted  w i t h  3H-lysine. Signif icance be tween  the  
i n t a c t  and  c a s t r a t e d  groups  of r a t s  was d e t e r m i n e d  b y  
S t u d e n t ' s  t- test .  

Results and discussion. Cas t r a t i on  of the  adu l t  male  or 
female  r a t  for a pe r iod  of 5 weeks is followed b y  a signifi- 
c a n t  and  specific increase  in t he  i nco rpo ra t ion  of aH-lysine 
in to  p ro t e in s  of t he  P u r k i n j e  cells (Table).  I n c o r p o r a t i o n  
in to  t he  s te l la te  cells of t he  molecu la r  layer  and  granule  
ceils of t he  i n t e rna l  g r anu l a r  l ayer  was  no t  a l t e red  follow- 
ing c a s t r a t i o n  of male  or female  r a t s  (Table).  W e  h a v e  
p rev ious ly  r epo r t ed  t h a t  t he  i nco rpo ra t i on  of 3H-lysine 
in to  neu rons  of t h e  3 layers  of t he  cerebel lar  cor tex  was 
u n c h a n g e d  du r ing  t he  va r ious  s tages  of t he  r a t  es t rous  
cycle 2. Therefore ,  d a t a  o b t a i n e d  f rom the  ovar i ec tomized  
r a t s  could be  c o m p a r e d  to  t h a t  occur r ing  du r ing  t he  
p roes t rus  s tage of t h e  cycle (Table).  

I n  p rev ious  repor ts ,  t h e  ab i l i t y  of specific h y p o t h a l a m i c  
nuclei  of b o t h  ma le  and  female  r a t s  to  r e spond  to  cas t ra-  
t i on  w i t h  a n  increase  in i nco rpo ra t ion  of 3H-lysine in to  
p ro t e in s  suggested  t h a t  these  neu rons  r ep resen t  f eedback  
si tes for t he  sex s teroids  or t he i r  metabol i tesT,  9. The  
specific and  s imi lar  p a t t e r n  of response  of t he  P u r k i n j e  
cells of t h e  cerebel lar  cor tex  to c a s t r a t i o n  also suppor t s  
th i s  i n t e r p r e t a t i o n .  Addi t iona l ly ;  t he  P u r k i n j e  cells 2 as 
well  as specific h y p o t h a l a m i c  nucle i  of the  adu l t  female  
r a t  s in j ec ted  n e o n a t a l l y  w i t h  t e s to s t e rone  p r o p i o n a t e  
d e m o s t r a t e d  a n  i n h i b i t i o n  in t he  i nco rpo ra t i on  of 3H- 
lysine in to  prote ins .  

To our  knowledge,  t he  para l le l  responses  for b o t h  t h e  
P u r k i n j e  cells and  specific h y p o t h a l a m i c  nuclei  to  the  
d i f fer ing endocr ine  m a n i p u l a t i o n s  e, ~ -9 is t he  f i rs t  ev idence  
t h a t  t he  p rev ious ly  cons idered  ' a sexua l '  P u r k i n j e  cell is 
sens i t ive  to  t he  sex hormones .  Ne i t he r  p rev ious  re- 
sea rch t -% nor  t he  d a t a  p re sen ted  here  are suff ic ient  to  
e s t ab l i sh  c lear ly  t he  n a t u r e  of t he  re la t ionsh ip .  

Rdsumd. La  c a s t r a t i o n  d ' u n  ma le  adu l t e  ou d ' u n e  fe- 
melle  de r a t  est  suivie apr~s 5 semaines  d ' u n e  a u g m e n t a -  
t i on  s igni f ica t ive  de l ' i nco rpo ra t i on  de la aH-lysine dans  
les pro t6 ines  des cellules de Purk in j e .  
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Silver  g ra ins  per  n e u r o n  in the  3 l ayers  of the  cerebel lar  cor tex  of 
intact and castrated male and female rats 

Group  Silver gra ins  per  neu ron  
Purkinje Granule lVIoleeu!ar 

I n t a c t  males  63.45 i 1.26 ~ 5.89 ~: 0.15 11.08 =L 0.24 

Cas t r a t ed  males  71.16 :J= 2.06 ~ 5.79 ~ 0.22 10.98 ~_ 0.43 
P < 0.005 NS b NS 

Intact females 56.39 ~ 1.14 ~ 5.03 :~ 0.12 10.31 ~: 0.33 
(proestrus) 

Castrated females 68.41 z~ 1.12~ 4.95 ~: 0.14 10.10 • 0.40 
P < 0.001 NS NS 

Mean • s t a n d a r d  e r ror ;  the  m e a n  is the  ave rage  va lue  of 5 bra ins .  
b p is no t  s ignif icant ,  o Mean :j: s t a n d a r d  er ror ;  the  m e a n  is the  
average value of 6 brains. 
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