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C o r t i c o s t e r o n e  C o n t e n t  

o f  A d r e n a l s  i n  G o n a d e c t o m i z e d  R a t s  

Changes  in ad rena l  we igh t  of gonadec tomized  r a t s  were  
reviewed in several  publ ica t ions  1-4. The i r  au thors  agree 
tha t  g land weigh ts  in ovar iec tomized  females  decrease.  
Adrenal  weights  of males  e i ther  r ema in  u n c h a n g e d  4,5 or 
increase 2,3 a f t e r  cas t ra t ion .  In  a n y  case, the  e x t e n t  of 
changes depends  on the  age a t  gonadec tomy ,  t he  du ra t ion  
of the  cond i t ion  3, and  p robab ly  also on the  s t r a in  of the  
animals. On t h e  o t h e r  h a n d ,  c i rcula t ing cor t icoids  were  
found to  be r educed  a b o u t  20% in ovar iec tomized  female  
rats and  a u g m e n t e d  in  ca s t r a t ed  m a l e s t  

As h o r m o n e  s tores  of the  ad rena l  co r t ex  ref lect  sui table  
the secre t ion  ra te  of an imals  a t  the  t ime  of d e a t h  7, i t  was 
considered in te res t ing  to  s t u d y  the  cor t icos te rone  c o n t e n t  
of adrenals  on gonadec tomized  rats .  

Material  and Methods. E i g h t y  W i s t a r  ra ts ,  8 weeks  old, 
weighing b e t w e e n  150 g and  180 g were  used.  Gonadec-  
t o m y  was  pe r fo rmed  on 20 males  and  20 females.  One,  
two, four, and  e ight  m o n t h s  a f te r  opera t ion ,  5 gonadec to -  
mized and  5 cont ro l  ra t s  were killed unde r  res t ing  con- 
dit ions,  w i th  N e m b u t a l  (40 mg/kg)  and  the i r  adrena l s  
dissected.  Comple teness  of g o n a d e c t o m y  was  ver i f ied in 
all cases.  

Analyses  were  pe r fo rmed  i m m e d i a t e l y  a f te r  r emova l  of 
the  glands ,  b y  t h e  f luorometr ic  m e t h o d  of SILBER, BraSCH, 
and OSLAPAS s, a d a p t e d  by  GUILLEMIN to  the  F a r r a n d ,  
Model A f luoromete r  °, Sl ight  modi f ica t ions  were  in t ro-  
duced to  th is  me thod .  

Results and Discussion. Accord ing  to  T a b l e s  I a n d  I I  
the  following resul ts  were  ob ta ined :  

Males:  (i) No s ignif icant  dif ferences  were found  be tween  
adrena l  we igh ts  of t he  c a s t r a t e d  males  and  the i r  controls .  
However ,  as 8 m o n t h s  a f t e r  cas t r a t ion  t h e  males  began  to  
weigh less t h a n  controls ,  t h e  ra t io  ad rena l  w e i g h t / b o d y  
weight  was h igher  (31%) in the  gonadec tomized  group,  
from this  m o m e n t  on. (2) The following p a r a m e t e r s  were 
found to  be s igni f icant ly  decreased :  cor t icos te rone  c o n t e n t  
per whole  g land ( 3 1 % - 5 5 % ) ,  per  g land  we igh t  un i t  

( 2 5 % - 5 5 % )  and  per  b o d y  weight  ( 5 2 % - 7 5 % )  x°. The 
decrease in eve ry  case was  found  to  be larger  in recen t ly  
ca s t r a t ed  an imals  a n d  lowered wi th  t he  d u r a t i o n  of 
gonadec tomy .  

Females :  (1) Adrena l  we igh t  was  s l ight ly  decreased  in 
spayed  ra ts  ( 7 % - 2 5 % ) .  The  ra t io  ad rena l  w e i g h t / b o d y  
weight  was also smal ler  in t he  ovar i ec tomized  group.  
(2) A s t r ik ing reduc t ion  was  found  in cor t i cos te rone  
c o n t e n t  per  whole g land ( 4 7 % - 7 2 % ) ,  pe r  g land weight  
un i t  (34%-60%)  and  per  b o d y  we igh t  ( 5 2 % - 7 5 % ) .  
Diminu t ions  became larger  w i t h  d u r a t i o n  of  ova r i ec tomy .  

The  adrena l  we igh t  of male  and  female  r a t s  of th is  ex-  
pe r imen t ,  in which the  an imals  were  g o n a d e c t o mi z e d  a f t e r  
pube r ty ,  are in accordance  wi th  the  f indings  of ANDERSEN 4 
and  GOMPERTZ~: smal ler  adrena ls  were found  in s p a y e d  
females  and  no changes  took place in ca s t r a t e  males .  The  
au thors '  a t t en t i on  was  special ly d r a w n  to  t he  m u c h  h igher  
d iminu t ion  of adrena l  cor t icos te rone  con ten t ,  as c o m p a r e d  
to  t he  decrease of adrena l  weight ,  in s p a y e d  females .  This  
d iminu t ion  was  st i l l  more  surpr is ing  in ca s t r a t ed  males ,  in 
which  adrenal  we igh t  r e ma i n e d  u n c h a n g e d  and  in which  
an augmen ted  ho rmone  secre t ion  a f t e r  ca s t r a t i on  was  ex-  
pec ted  x. 
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Tab. I. Body weight, adrenal weight and adrenal eortieosterone content in castrated mate rats, killed 1, 2, 4, and 8 months after gonadectomy 

1 month 2 months 4 months 8 months 

Body weight (g) C 262.9 -4- 9.5 a 349.6 4- 18.0 410.3 q- 16.4 456.6 -4- 15.3 
G 255.3 q- 6.3 296.8 4- 17.8 346.0 4- 15.4 331.4 ± 11.6 

AC% - -3  n.s. --15 n.s. - -16 d - -27 b 

Adrenal weight (rag) C 17.1 q- 0.9 15.4 -4- 0.5 17.4 q- 0.6 16.6 4- 0.5 
G 16.4 4- 0.4 15.0 :[: 0.8 15.2 -4- 0.5 15.6 t :  0.7 

AC% - - 4  n.s. - - 3  n.s. - -13 a - - 6  n.s. 

Adrenal weight (mg)lbody weight (g) C 65.2 q- 1.7 44.3 q- 1.9 42.7 4- 1.6 36.6 4- 0.9 
G 65.3 -4- 2.0 51.1 -4- 2.5 44.2 4- 1.2 47.6 4- 1.3 

AC% 0 n.s. + 15 n.s. + 3 n.s. -4- 31 b 

Adrenal corticosterone per whole gland ([xg) C 0.94 t 0.08 1.24 -4- 0.19 1.38 q- 0.16 1.33 4- 0.035 
G 0.42 4- 0.03 0.64 4- 0.08 0.85 -4- 0.09 0.93 :[: 0.09 

AC% - 55 b --48 a --39 a - -31c 

Adrenal eorficosterone ([zg)/adrenal weight (g) C 56.8 4- 4.5 78.8 4- 13.3 78.4 4- 5.9 80.0 4- 2.35 
G 25.5 4- 1.8 47.2 4- 7.1 55.9 4- 5.7 60.5 4- 6.5 

AC% --55 b --40 n.s. --29 a - -25 a 

Adrenal corticosterone (ptg)/body weight (kg) C 3.6 4- 0.3 3.5 4- 0.5 3.4 4- 0.3 3.03 4- 0.07 
G 1.6 -4- 0.2 2.3 4- 0.4 2.5 :[: 0.2 2.7 4- 0.2 

AC% - - 5 5  b - -34 n.s. - -26  d --10 n.s. 

C Controls; G Gonadectomized; " Standard Error;Z[C% % difference between means; b p < 0.001 ; c p <: 0.01 ; a p < 0,05: n.s. non signifi- 
cant (P > 0.05). 
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Tab. I t. Body weigh t, adrenal weight and adrenal eortieosterone content in ovariectomizedjemale rats, killed 1, '2, 4, and 8 months after gon adectomy 

t month 2 months 4 months 8 months 

Body weight (g) C 206 4- 4.5 ~ 221 ~- 5.5 226.6 4- 7.1 266.0 4- 9.4 
G 231.8 ± 8 . 5  268.8 :t_ 8.7 `270.0 :[_ 123) 319.0 4-16.0 

~Jc°'o + 13 a + 22" + 19 a + 20 a 

Adrenal weight(mg) C `23. l 4-0.9 17.3 4- 1.0 20.5 :[_ 0.7 2(i.3 :~: 0.8 
G 19.6 4-0.73 16.1 4- 0.~7 15.4 4- 0.6 16.9 4- 0.4 

AC% - -15  a - - 7  n.s. - 2 5  b ---- 17 e 

Adrenalweight (mg}/bodywcight (g) C 11231 4-3. ° 78.t) 4- 4.1 90.4 4- 2.4 76.6 4- 2.9 
G 84.0 4-3.1 60.2 4- 1.7 56.8 ~_ 1.9 53.4 :~2 1.3 

_1C% - -25"  --'23 ° --37 b ~--30 b 

Adrenal corticosterone per whole gland ({xg) C 1.35 4- 0.16 2.'20 4- 0.`20 '2.16 4- 0.'26 2.90 4- 0.30 
G 0.72 4- o.09 0.86 4- 0.12 0.96 4- o.16 ,).82 4- 0.13 

, IC°.o -47," -61 b - -56  . . . . .  7'2 b 

Adrenal corticosterone Qxg)/adrenal weight (g) C 59.5 4- 4.2 129.7 4- 11.4 103.5 4- I(L6 145.0 4- 13 
G :~9.4 4- 6.2 5"2.5 ± 7.3 65.a 4- 7.3 48.0 4- 7.5 

~'l C °/o - -  34 a 59 ~ ---- 37 a 60 h 

Adrenal corticosteronc ([zg)/body weiCht (kg) C 6.5 :}- 0.6 t03) :~- 0.8 9.5 -I- 1.1 10.3 4- 1.3 
G 3.1 4-0.3 3.̀ 2 :~_ 0.6 3.8 4- 0.3 '2.6 4- 0.3 

AC% - -  5`2~' - -68  b ----- 60 b - -75b 

For explanation of symbols and abbreviations, see Table I. 

HALBERG f o u n d  dec reased  h o r m o n e  s t o r a g e  in o v a r i e c t o -  
m ized  mice  n ,  t h i s  d i m i n u t i o n  be ing ,  h o w e v e r ,  fa r  sma l l e r  
t h a n  t h e  one  o b s e r v e d  in "Wistar r a t s  of  t h e  p r e s e n t  ex-  
p e r i m e n t .  

A c c o r d i n g  to  t he  r e s u l t s  o b t a i n e d ,  t h e r e  is s o m e  ev idence  
for  a d i s soc i a t i on  b e t w e e n  the  w e i g h t - m o d i f y i n g  a n d  
c o r t i c o s t e r o n e - c o n t e n t - d e c r e a s i n g  f ac to r s  in a d r e n a l s  of  
g o n a d e c t o m i z e d  ra t s .  C o n t r a r y  to  t he  r e su l t s  o b s e r v e d  in 
c h r o n i c  e x p e r i m e n t s  u n d e r  t he  in f luence  of o t h e r  d i f f e r en t  
factorsT,12, g o n a d e c t o m y  modi f i e s  t h e  c o r t i c o s t e r o n e  
c o n t e n t  to  a m u c h  h i g h e r  e x t e n t  t h a n  t h e  w e i g h t  of t h e  
g land .  

T h e  a u t h o r s '  a t t e n t i o n  w a s  d r a w n  to  t h e  h i g h  co r t i co -  
s t e r o n e  c o n t e n t  of t h e  a d r e n a l  in c o n t r o l  a n i m a l s .  T o  
o u t r u l e  t h e  pos s ib i l i t y  of  a n  i n c r e a s e d  o u t p u t  d u e  to  s t r e s s  
p r e v i o u s  to  d e a t h ,  a n  a d d i t i o n a l  e x p e r i m e n t  w a s  pe r -  
f o rmed ,  in w h i c h  t h e  effect  of  N e m b u t a l  versus decapi -  
t a t i o n  w a s  c o m p a r e d .  R e s u l t s  o b t a i n e d  w h e n  N e m b u t a l  
w a s  u s e d  were  s i gn i f i c an t l y  l ower  (0.02 > P > 0.01). 

W i t h  t h e  a n a l y t i c a l  m e t h o d  used ,  o n l y  c o r t i c o s t e r o n e  
a n d  cor t i so l  were  d e t e r m i n e d ,  t h e  l a t t e r  s t e r o i d  g iv ing  
r e a d i n g s  3 t i m e s  l ower  t h a n  c o r t i c o s t e r o n e  s. T h e  r e s u t t s  
o b t a i n e d  s h o w ,  t he r e fo re ,  a c lea r  dec rease  in co r t i co -  
s t e r o n e  c o n t e n t ,  b u t  do  n o t  ru le  o u t  t h e  p o s s i b i l i t y  of  t h e  
f o r m a t i o n  o r  i n c r e a s e d  p r o d u c t i o n  of  o t h e r  cor t i co ids .  

E v e n  an  a u g m e n t e d  sec re t i on  of cor t isol ,  a t  t h e  e x p e n s e  
of co r t i co s t e rone ,  w o u l d  give  lower  r e a d i n g s  in t h e  f iuoro-  

me t e r ,  w h i c h  th i s  m e t h o d  w o u l d  a s s ign  to  a r e d u c t i o n  in 
t o t a l  co r t i co ids .  F u r t h e r  e x p e r i m e n t s ,  e m p l o y i n g  d i f fe ren t  
a n a l y t i c a l  t e c h n i q u e s ,  w o u l d  be  n e c e s s a r y  a n d  a re  be ing  
ca r r i ed  o u t  to  o b t a i n  b e t t e r  u n d e r s t a n d i n g  of  t h i s  a spec t  
of t h e  p r o b l e m .  

Zusammen/assung.  E i n  b e d e u t e n d e r  R t i c k g a n g  des 
C o r t i c o s t e r o n g e h a l t e s  in den  N e b e n n i e r e n  w u r d e  bei  weib-  
l i chen  u n d  m A n n l i c h e n  W i s t a r - R a t t e n  n a c h  K a s t r a t i o n  
b e o b a c h t e t .  Die V e r m i n d e r u n g  is t  a b e r  b e s o n d e r s  bei  den 
m g n n l i c h e n  K a s t r a t e n  f i b e r r a s c h e n d ,  d a  s ich  bei  d iesen 
n a c h  de r  G o n a d e k t o m i e  d a s  D r i i s e n g e w i c h t  n i c h t  gnde r t .  
Bei den  "vVeibchen h i n g e g e n  is t  die  H o r m o n g e h a t t v e r m i n -  
d e r u n g  b e d e u t e n d  st~irker a ls  de r  e n t s p r e c h e n d e  Riick-  
g a n g  des  D r t i s e n g e w i c h t s .  N a c h  d ie sen  R e s u l t a t e n  di i r f te  
e ine  D i s s o z i a t i o n  zwi schen  G e w i e h t s -  u n d  C o r t i c o s t e r o n -  
g e h a l t - v e r m i n d e r n d e n  F a k t o r e n  bei  k a s t r i e r t e n  I i :at ten 
a n g e n o m m e n  werden .  
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The Comparative Enhancement of the Depressant 
Action of Alcohol by Eight Representative 

Ataractic and Analgesic Drugsl 

The  c o n t i n u e d  e x t e n s i v e  use  of t r a n q u i l i z e r s  e m p h a s i z e  
t h e  i m p o r t a n c e  of a poss ib le  s y n e r g i s t i c  a c t i o n  of t he se  
d r u g s  w i t h  a lcohol ic  b e v e r a g e s .  T h e  e n h a n c e m e n t  of t h e  
e f fec ts  of  c e n t r a l l y  d e p r e s s a n t  d r u g s  i n c l u d i n g  a lcohol  b y  
t r a n q u i l i z e r s  h a s  been  r e p o r t e d  2 6. I n  c o n t r a s t ,  t h e s e  
d r u g s  h a v e  b e e n  used  success fu l ly  in t h e  t r e a t m e n t  of 
a l c o h o l i s m  7,8. T h e  e v a l u a t i o n  of a s y n e r g i s t i c  a c t i o n  in 
h u m a n s  is d i f f icu l t  a n d  t i m e  c o n s u m i n g .  A r a p i d  p h a r m a -  

I This study was supl:orted (in part) by a P.H.S. research grant 
AC-20 from the Division of Accident Prevention, Bureau of State 
Services, Public Health Service. 
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