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The d e m o n s t r a t i o n  t h a t  the  cerebral  cor tex  of all mice is 
capable  of some a romat i za t ion  is n o t e w o r t h y  since o ther  
workers  have  failed to find such evidence in o the r  roden t s  
or mammals4,5,  L This inabi l i ty  to show a romat iza t ion  
m a y  be due to  low recoveries  and /o r  age d e p e n d e n t  
changes  in enzyme  ac t iv i ty .  T h a t  cor tex  can concen t ra t e  
radiolabel  f rom admin i s t e red  androgens  has  been  de- 
m o n s t r a t e d  b y  several  gr0ups 15-1s. However ,  these  
au thors  did no t  de te rmine  whe the r  any of the  radio- 
ac t iv i ty  concen t r a t ed  in th is  bra in  region was derived 
f rom a romat i za t ion  of accumula ted  androgen.  H u m a n  
fetal  cor tex  has  been  shown to  a romat ize  androgens  5 
which is comparab le  to  our  observa t ions  on 30-day-old 
mouse  cor tex.  In  the  p re sen t  s t u d y  no sex differences 
could be de t ec t ed  in cerebral  cor tex  aromat iza t ion .  
Mouse h y p o t h a l a m i c  t issue s has  been  repor ted  to  a roma-  
t ize andros tened ione  wi th  a male : female rat io of 3. Since 
ne i ther  age of mice nor  pe rcen tage  convers ions were 
given i t  was no t  possible to  make  di rect  compar isons  wi th  
our  results .  Moreover,  i t  was sugges ted  t h a t  Tfm mice had  
a romat iz ing  abi l i ty  similar  to  t h a t  of normal  males< This 

is in con t r a s t  to  the  p resen t  da t a  where  the  abi l i ty  of b o t h  
m u t a n t s  was towards  the  female direct ion,  and  are con- 
s i s ten t  wi th  da t a  using liver t issue where  i t  was  demon-  
s t r a t ed  t h a t  in androgen  insensi t ive  ra t s  s teroid  me tab -  
olism proceeds  a long female lines 1,. 
I t  is also of in te res t  t h a t  there  was  a good convers ion of 
t es tos te rone  to  es t rone  in h y p o t h a l a m i c  t issue of normal  
mice whereas  in T fm t h e  major  es t rogen fo rmed  was 
estradiol-17fl. Studies  on fu r the r  me tabo l i sm of tes tos-  
t e rone  in cen t ra l  t issues of genet ic  m u t a n t  mice are still 
in progress.  
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Summary. Normal  and  bu lbec tomized  adul t  rats ,  male and female,  hand led  dai ly  for 4 weeks, show plasma and  adrenal  
cor t icos terone  values  s ignif icant ly  lower t han  the  non-hand led  ones. 

In  our  prev ious  inves t iga t ions ,  we were able to  s t u d y  the  
effects  of r emova l  of o l fac tory  bulbs  on the  cor t icoadrenal  
func t ion  in female rats1, *. The animals  were hand led  
dur ing  a p r e d e t e r m i n e d  per iod  in order  to avoid stress a t  
t he  m o m e n t  of decap i ta t ion .  Bear ing  in mind  t h a t  the  
ac t iv i ty  of adrena l  g lands  can be inf luenced by  m a n y  
factors,  we wonde red  w h e t h e r  dai ly handl ing,  in itself, 
would  affect  adrenocor t ica l  secret ion.  If  th is  were the  
case, would i t  reveal  i tself  in a s imilar  m a n n e r  in bo th  
normal  and  bu lbec tomized  ra ts  ? The p resen t  s t u d y  was 
u n d e r t a k e n  to clar i fy th is  point .  
Material and methods. 67 whi te  adul t  ra ts  bred  in our 
in s t i tu t e  were used:  34 females  of be tween  160 and  270 g 
weight ,  and  33 males of be tween  230 and 360 g weight .  
All animals  were  kep t  under  the  same condit ions,  housed  
8 per  cage, w i th  food and wa te r  avai lable ad l ibi tum.  

Animals  of each sex were d iv ided in to  4 lots:  a) non-  
hand led  normal  ra t s ;  b) hand led  normal  ra t s ;  c) non-  
hand led  ra t s  w i th  bi la tera l  r emova l  of o l fac tory  bulbs;  
d) hand led  rat's wi th  bi la tera l  r emova l  of o l fac tory  bulbs. 
Hand l ing  consis ted in t ak ing  ra t s  one a t  a t ime and 
holding t h e m  for a few seconds outs ide  the  cage, twice a 
day,  for 5 days  in the  week. The cages of non-hand led  ra ts  
were only opened  twice a day. Af te r  4 weeks '  handl ing,  
the  ra t s  were decap i t a t ed  by  means  of a smal l  animal  
guil lotine a t  be tween  9 and 11 a.m.,  the  t ime  be tween  
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Effects of handling normal and bulbectomized rats at adrenal and plasma corticosterone 

Cortieosterone 

Adrenal (~tg/g) Plasma ([zg/100 ml) 
Non-handled Handled Non-handled Handled 

Female 
Normal 20.9 4- 5.20* (8) 7.2 -+- 1.19 (8) 35.1 4- 4.98 (8) 14.1 4- 1.26 (8) 
Bulbeetomized 10.0 • 2.30 (7) 3.7 -t- 0.55 (11) 19.9 • 1.97 (7) 6.9 4- 1.10 (10) 

Male 
Normal 10.5 4- 2.43 (9) 3.8 4- 0.71 (8) 19.8 4- 3.70 (9) 9.0 4- 1.48 (8) 
Bulbeetomized 11.2 4- 2.18 (9) 3.9 4-0.59 (7) 20.2 4- 3.13 (9) 7.3 4- 2.07 (7) 

* Mean 4- SE. Number of animals is given in parentheses. 
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t a k i n g  t he  a n i m a l  ou t  a n d  i ts  d e c a p i t a t i o n  be ing  no t  
more  t h a n  5 sec. T r u n k  b lood  was  col lected a n d  cen t r i -  
fuged.  I n d i v i d u a l  samples  of p l a s m a  were f rozen and  k e p t  
for s u b s e q u e n t  d e t e r m i n a t i o n  of cor t icos terone .  
I m m e d i a t e l y  a f t e r  decap i t a t i on ,  t he  ad r ena l  g lands  were 
d issec ted  a n d  weighed  to  a n  a p p r o x i m a t i o n  of 0.1 rag, 
homogen i zed  in a sa l ine-a lcohol  so lu t ion  a n d  t h e n  frozen 
u n t i l  co r t i cos te rone  was d e t e r m i n e d .  B u l b e c t o m y  was 
pe r fo rmed  accord ing  to  p rev ious ly  descr ibed  t e c h n i q u e  2. 
A d r e n a l  a n d  p l a s m a  cor t i cos te rone  was d e t e r m i n e d  b y  
m e a n s  of t h e  R e r u p  and  H e d n e r  method3 .  Resu l t s  were 
e v a l u a t e d  b y  S t u d e n t ' s  t - t e s t .  
Results and discussion. Resu l t s  o b t a i n e d  m a y  be  seen in 
t h e  t ab le .  I n  t he  f i rs t  ins tance ,  w h e n  c o m p a r i n g  n o r m a l  
animals ,  h a n d l e d  w i t h  n o n - h a n d l e d ,  i t  m a y  be  seen t h a t  
ad r ena l  a n d  p l a s m a  co r t i cos t e rone  va lues  are s ign i f i can t ly  
less in  h a n d l e d  ra ts ,  b o t h  ma le  a n d  female.  I n  eve ry  case, 
t he  d rop  was over  50%.  W h e n  cons ider ing  b u l b e c t o m i z e d  
an imals ,  however ,  we h a v e  d e e m e d  i t  more  c o n v e n i e n t  to  
m a k e  a s epa ra t e  ana lys i s  of resu l t s  o b t a i n e d  in females  
a n d  in males .  
In  b u l b e c t o m i z e d  females,  h a n d l e d  an i m a l s  revea l  a d r e n a l  
a n d  p l a s m a  cor t i cos te rone  va lues  s ign i f i can t ly  lower t h a n  
in  n o n - h a n d l e d .  F u r t h e r m o r e ,  as m a y  be  seen in t he  t ab le ,  
t h e  r e m o v a l  of o l f ac to ry  b u l b s  p roduces  a lower ing  in 
levels  of b o t h  p a r a m e t e r s  in  t h e  h a n d l e d  a n d  n o n - h a n d l e d  
lots. C o m p a r i n g  b u l b e c t o m i z e d  w i t h  n o r m a l  animals ,  i t  
m a y  be  obse rved  t h a t  t h e  di f ference in ad r ena l  cor t ico-  
s t e rone  levels is s t a t i s t i ca l ly  s ign i f ican t  in  the  h a n d l e d  
a n i m a l  lo t  (p < 0.010). I n  n o n - h a n d l e d  animals ,  desp i te  
t h e  d r o p  of more  t h a n  50%,  th i s  does  n o t  become  signifi-  
c a n t  owing to  t h e  g rea t  d i spers ion  of da ta .  R e s p e c t i n g  t he  
p l a s m a  cor t icos terone ,  t he  differences  w i t h  t he  n o r m a l  ani -  
ma l s  are  s ign i f ican t  in  b o t h  lots,  i.e. h a n d l e d  (p < 0.020) 
a n d  n o n - h a n d l e d  (p < 0.005). 
R e g a r d i n g  males ,  t h e  h a n d l e d  an i m a l s  also show signifi-  
c a n t l y  lower va lues  t h a n  n o n - h a n d l e d  (adrena l  cor t ico-  
s terone,  p < 0.010 a n d  p l a s m a  cor t i cos te rone  p < 0.005). 

On t he  o t h e r  h a n d ,  the  r e m o v a l  of o l f ac to ry  bu lbs  in no  
w a y  modif ies  t h e  ad r ena l  or  p l a s m a  cor t i cos te rone  e i t he r  
in h a n d l e d  or n o n - h a n d l e d  an imals .  
The  effects  of b u l b e c t o m y  in  females  conf i rms  p rev ious  
f ind ings  in th i s  l a b o r a t o r y  1, 3, 4 r ega rd ing  r e l a t ionsh ip  be-  
tween  o l fac to ry  bu lbs  a n d  a d r e n a l  g l ands  in ra ts .  The  fac t  
ha s  been  conf i rmed  b y  o t h e r  i nves t i ga to r s  as be ing  ob-  
se rved  n o t  on ly  in  r a t s  5, ~ b u t  also in dogs L The  fac t  t h a t  
b u l b e c t o m y  has  no  effect  on  t he  levels of cor t i cos te rone  
in males  revea ls  a sexua l  d i f ference in t he  effects of 
b u l b e c t o m y  on ad rena l  ac t iv i ty .  Whi l e  s t u d y i n g  o t h e r  
p a r a m e t e r s  in  b u l b e c t o m i z e d  ra ts ,  we have ,  a t  t he  s ame  
t ime,  been  able  to  observe  sexua l  d i f ferences  in t he  results ,  
t o g e t h e r  w i t h  insu l in  s ens i t i v i t y  t e s t  s a n d  levels in s e r u m  
free f a t t y  acids 9. 
These  resu l t s  i nd i ca t e  t h a t  h a n d l i n g  reduces  ad r e na l  
cor t i cos te rone  syn thes i s  in  n o r m a l  a n d  b u l b e c t o m i z e d  
ra ts .  The  exac t  n a t u r e  of t he  m e c h a n i s m ,  w h e r e b y  h a n -  
d l ing  p roduces  d imin i sh ing  co r t i coad rena l  ac t iv i ty ,  we 
c a n n o t  exp la in  a t  p resen t .  P e r h a p s  v a r i a t i o n  in t he  levels 
of ad r ena l  s te ro ids  p roduced  b y  h a n d l i n g  m i g h t  cause  
a l t e r a t i ons  in s ens i t i v i t y  in  h y p o t h a l a m i c  areas  wh ich  
con t ro l  t he  ad r ena l  func t ion ,  as Lev ine  a n d  Mull ins  1~ 
sugges t  w h e n  re fe r r ing  to r a t s  h a n d l e d  d u r i n g  p r e p u b e r a l  
age. 
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Summary. The  de l ay  of p u b e r t y  onse t  in  female  r a t s  ad r ena l ec tomized  before  t he  25 th  d a y  of age is due  n e i t h e r  to  
changes  in t he  n u m b e r  of o v a r i a n  HCG-recep to r s  n o r  to  a n  a l t e red  h o r m o n e  a f f in i ty  of these  receptors .  I t  is a s sumed  
t h a t  g lucocor t icoids  ac t  on a n  in t r ace l lu l a r  level  in t he  o v a r i a n  cells, poss ib ly  b y  a l t e r a t i ons  of cyclic A M P - d e p e n d e n t  
p h o s p h o d i e s t e r a s e  ac t iv i ty .  

I n v o l v e m e n t  of t he  ad r ena l  g l ands  in t he  m a t u r a t i o n  a n d  
func t i on  of t h e  r e p r o d u c t i v e  s y s t e m  of t he  female  r a t  ha~  
been  impl i ed  in p r ev ious  s tudies .  A l t h o u g h  a d u l t  r a t s  
w i t h o u t  ad r ena l  f u n c t i o n  m a i n t a i n  o v u l a t o r y  cycles a n d  
can  reproduce ,  some i r regular i t i es  of t he  cycle h a v e  been  
n o t e d  3. Accord ing  to  P e p p l e r  a n d  J a c o b s  4, t he  ad r ena l  
g lands  are necessa ry  for  n o r m a l  fol l icular  d e v e l o p m e n t  as 
well  as for t he  n o r m a l  c o m p l e m e n t  of eggs to be  shed.  I n  
t he  i m m a t u r e  female  r a t ,  t h e  ad rena l s  p l a y  a def in i te  role 
in  d e t e r m i n i n g  t h e  t i m e  of onse t  of p u b e r t y  (for rev iew 
see RamaleyS) .  Cory a n d  B r i t t o n  s i nduced  precocious  
p u b e r t y  w i t h  ad renoco r t i c a l  ex t rac t s .  B i l a t e ra l  ad rena l -  
e c t o m y  in r a t s  y o u n g e r  t h a n  25 days  of age de lays  t he  
n o r m a l  a p p e a r a n c e  of v a g i n a l  open ing  a n d  o v u l a t i o n  7-~. 
A r e s to r a t i on  can  be  a c h i e v e d  b y  t he  a d m i n i s t r a t i o n  of 
low doses of co r t i cos te rone  1~ or  b y  ad r ena l  a u t o t r a n s -  
p l a n t a t i o n  a. 

A d r e n a l e c t o m y  h a s  been  found  to  i m p a i r  t he  s ens i t i v i t y  
of i m m a t u r e  female  r a t s  to  g o n a d o t r o p h i n s  n-18, w i t h  
cor t i sone  r e t u r n i n g  response  to  n o r m a t  n .  H y p o p h y s e c -  
t omized  i m m a t u r e  r a t s  showed  a n  impa i r ed  response  to  
h u m a n  chor ionic  g o n a d o t r o p h i n  (HCG) unless  ad reno-  
co r t i co t roph ic  h o r m o n e  (ACTH) was also g iven  1.. Since 
t h e  s ens i t i v i t y  of t h e  o v a r y  to g o n a d o t r o p h i n s  is depen-  
d e n t  on t he  specific m e m b r a n e - b o u n d  g o n a d o t r o p h i n  
receptors ,  one  m i g h t  specu la te  t h a t  t h e  effects  caused b y  
a d r e n a l e c t o m y  in  female  r a t s  a re  due  to t he  i m p a i r m e n t  
of these  receptors .  I n  o rder  to  t e s t  t h i s  possibi l i ty ,  we 
s tud ied  t he  o v a r i a n  H C G - b i n d i n g  in ad r ena l ec tomized  
r a t s  d u r i n g  sexua l  m a t u r a t i o n .  
Material and methods. W i s t a r  female  r a t s  were rece ived  
a t  20 days  of age a n d  d iv ided  in to  con t ro l  (N = 28) a n d  
e x p e r i m e n t a l  (N = 16) groups.  B i l a t e ra l  a d r e n a l e c t o m y  
was  pe r fo rmed  b y  a n  a b d o m i n a l  app roach  w i t h  t he  ani-  


