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Table II. Kidney and body weights of the same animals of which enzyme activities are presented in the Figure 

Treatment Sham-operated Cortisone acetate 
0 mg 0.1 mg 0.5 mg 

No of mice 13 11 12 12 

2.5 mg 

10 

Kidney weight (mg :t- SEN) 247 -c 11.8 222 ~_ 13.0 235 ~ 8.2 259 J= 8.6 292 :~ 13.2 

Bodyweight (g • SEM) 25.8 • 1.00 24.9 i 1.55 25.8 =~ 0.97 25.0 • 0.91 26.5 • 1.48 

The kidney weight of animals given 0.5 mg and 2.5 mg cortisone acetate was significantly increased. 

conversely,  admin i s t r a t ion  of hydrocor t i sone  resul ted in 
a sus ta ined  decrease in incorporat ion ra te  8. 

In our exper iments ,  r emova l  of the  adrenals,  i.e. 
depr iv ing  the  mouse  of the  normal  level of c irculat ing 
steroids,  increased the  ac t iv i ty  of k idney his t id ine  
decarboxylase ,  suggest ing t h a t  th is  hormone  level exer t s  
a res t ra in ing influence on this  partic,alar enzyme act ivi ty .  
This  view is born ou t  by  the  effects of cort isone admin is t ra -  
t ion, whe reby  h i s tamine  fo rmat ion  is reduced in a dose-  
re la ted  manner .  Indeed,  wi th  the  largest  dose used, hist i-  
dine decarboxylase  ac t iv i ty  was lowered to abou t  5% of 
the  contro l  value, a degree of inhibi t ion t h a t  has  previously  
been repor ted  only  by  the  inject ion of tes tos terone,  unde r  
the  influence of which  the  k idney  enzyme ac t iv i ty  near ly  
d i sappeared  9. 

The a l tera t ions  seen in orni th ine  decarboxylase  ac t iv i ty  
were biphasic;  a small  dose e levated the  act ivi ty ,  whereas  
on increasing the  dose of cort isone the  ac t iv i ty  decreased.  
In  cases in which  the  act ivi t ies  of decarboxylases  of 
h is t id ine  and orn i th ine  are altered, the  levels have  been 
repor ted  to change in an inverse relat ionship,  or mere ly  
e i ther  of the  enzyme act ivi t ies  is involved a, .5. 

The k idney weight  deserves comment .  Cort isone injec- 
t ions  in adrena lec tomized  mice increased the  weight  of the  
k idney  in a dose -dependen t  manner ,  whereas  the  body  
weight  was not  increased. The cort isone s t imula ted  k idney 

became even larger t h a n  t h a t  of the  sham-ope ra t ed  
animals.  We did no t  examine  the  k idney  histological ly or 
for specific indicat ions  of t issues growth.  Never theless ,  i t  
is n o t e w o r t h y  t h a t  the  considerable  increase in k idney  
weight  was no t  accompanied  by  induct ion  of any  measur -  
able rise in orn i th ine  decarboxylase  ac t iv i ty  which  o ther -  
wise is of ten seen in t issue hyperplas ia .  

Summary.  In adrena lec tomized  mice, cort isone inh ib i ted  
his t id ine  decarboxylase  of the  k idney  in a dose-re la ted  
manner .  The effect  of cor t isone on orni th ine  decarboxylase  
was diphasic:  small  doses elevated,  h igh doses inhibi ted.  
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Effects of Oophorectomy and Sexual Hormones  on 
Urinary Excretion 

In  previous papers  1, 2 the  existence of cyclic var ia t ions  
in the  norep inephr ine  (NE) and epinephr ine  (E) ur inary  
excre t ion  dur ing the  sexual cycle of the  female Wis t a r  
ra t  was proved.  We  a t t r i bu t e  these var ia t ions  to  the  
changes  in the  secret ion of the  sexual hormones .  

In  order  to ver i fy  this  hypothesis ,  we will now proceed 
to the  s tudy  of the  effects of oophorec tomy  and the  
admin i s t r a t ion  of sexual  s teroids : estradiol  benzoa te  (EB), 
proges te rone  (P) and tes tos te rone  d iprop iona te  (TD) 
on the  ca techolamines  ur inary  excret ion.  

Material and methods. Female  Wis ta r  ra ts  weighing 
170-220 g were d iv ided into the  following groups:  a) 
cont ro l  ra ts  in d ies t rus ;  b) oophorec tomized ;  c) oopho-  
rec tomized  ra ts  in jec ted  wi th  EB, 4 ~g daily;  d) oopho-  
rec tomized  ra ts  in jec ted  wi th  P, 500 ~.g dai ly  and  e) 
oophorec tomized  animals  in jec ted  wi th  TD, 500 ~g daily. 
Af te r  the  surgical operat ions,  s teroid hormones  were 
in jec ted  s.c. for 7 days  and then,  the  expe r imen t s  were 
per formed.  The animals  were placed in metabol ic  cages 
and fed wi th  a mix tu re  of bread,  milk and wa te r  ad l ibi tum, 

Norepinephrine and Epinephrine 

for 12 h of l ight -darkness  cycle. Samples  of 24 h urine 
were collected on HC1 6 N. Ur ina ry  ca techolamines  were  
ex t r ac t ed  by  the  ch ro ma t o g rap h i c  m e t h o d  of YON EULER 
and  LISHAJKO a and  eva lua ted  b y  the  f luorometr ic  tech-  
nique of COHEN and  GOLDENBERG 4. The resul ts  are given 
in ~xg/kg/24 h ~ SEM and  were analyzed s ta t i s t ica l ly  
using S tuden t ' s  t-test.  The ur inary  N E / E  re la t ionship  
was also s tudied  in the  d i f ferent  groups. 

Results. Table I shows t h a t  the  o o p h o r e c t o m y  did no t  
change the  N E  e l iminat ion  as compared  wi th  the  contro l  
animals,  bu t  i t  did increase E excre t ion  (p <~ 0.001), 
wi th  the  consequen t  fall of the  N E / E  relat ionship.  The 
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Table I. Effects of oophorectomy and the administration of sexuat hormones on urinary excretion of norepinephrine, epinephrine and the 
NE/E relationship. 

Norepinephrine Variation Epinephrine Variation NE/E 
(~xg/kg/24 h 4- SEM) (%) ([xg/kg/24 h 4- SEIV[) (%) relationship 

Control 
Oophorectomized 
Oophorectomized + estradiol benzoate 
Oophorectomized + progesterone 
Oophoreetomized -t- testosterone dipropionate 

3.93 4- 0.15 (15) 0.98 ~ 0.11 (17) 4.01 
4.43 4- 0.16 (15) +12.7 d 1.45 :k 0.07 (17) ~ +47.9 d 3.05 
3 . 6 9 •  (16) b --16.7~ 1.774-0.07 (17) b +12.2~ 2.08 
5.08 4- 0.15 (16) ~ +14.6 ~ 1.46 4- 0.05 (14) + 0,3 ~ 3.48 
4.41 4- 0.26 (15) - -  0.5 ~ 1.46 4- 0.08 (14) + 0,3 ~ 3.02 

SEM, standard error of the mean; ( ) ,  number  of cases. ~p < 0.001 as compared to control, bp < 0.005 as compared to oophorectomized. 
*p % 0.01 as compared to oophorectomized, a % of variation as compared to control. ~ % of variation as compared to oophoreetomized. 

Table II. Urinary excretion of norepinephrine, epinephrine and the NE/E relationship and its variations during the sexual cycle of the rat. 

Norepinephrine 
([zg/kg/24 h 4- SEN 

Variation Epinephrine Variation NE/E 
(%) ([zg/kg/24 h Jz SE1Vf) (%) relationship 

Proestrus 2.51 -t- 0.72 (8) --26.0 ~ 1.17 ~ 0.19 (8) +25.8 ~ 2.14 
Estrus 3.05 • 0.30 (12)" --10.1 ~ 0.95 4- 0.19 (12) + 2.1 ~ 3.21 
Metaestrus 3.41 4- 0.56 (8) b + 0.6 o " 0.82 4- 0.22 (11) +11.8 o 3.64 
Diestrus 3.39 4- 0.53 (7) b 0.93 4- 0.16 (9) 3.92 

SEN, s tandard error of the mean. ( ) ,  number of eases. ~p < 0.05 as compared to proestrus, bp < 0.01 as compared to proestras. ~% of 
variation as compared to diestrus. 

a d m i n i s t r a t i o n  o f  E B  in  o o p h o r e c t o m i z e d  a n i m a l s  c a u s e d  
a d e c r e a s e  in  t h e  N E  e x c r e t i o n  (p < 0.005) a n d  t h e  N E / E  
r e l a t i o n s h i p  a n d  a n  i n c r e a s e  in t h e  E e l i m i n a t i o n  (p < 
0.005).  P i n j e c t i o n  i n c r e a s e d  N E  e x c r e t i o n  (p < 0.01) a n d  
t h e  N E / E  r e l a t i o n s h i p ,  w i t h o u t  c h a n g i n g  t h e  E e x c r e t i o n .  
O n  t h e  o t h e r  h a n d ,  T D  d i d  n o t  a l t e r  t h e  u r i n a r y  c a t e -  
c h o l a m i n e s  as  c o m p a r e d  to  g r o u p  b. T a b l e  I a l so  s h o w s  
t h e  p e r c e n t  of  t h e  v a r i a t i o n s  of  t h e  r e s u l t s .  

Discussion. V a r i a t i o n s  o f  t h e  c a t e c h o l a m i n e s  c o n t e n t  in  
t h e  h y p o t h a l a m u s  5 in  o t h e r  o r g a n s  s-s ,  a n d  in  t h e  u r i n a r y  
e x c r e t i o n  1, e a n d  T a b l e  I I ) ,  t a k e  p l a c e  d u r i n g  t h e  d i I I e r e n t  
p h a s e s  of  t h e  s e x u a l  cyc le  in  t h e  r a t .  I t  w a s  s u g g e s t e d  t h a t  
t h e s e  v a r i a t i o n s  m i g h t  be  r e l a t e d  to  f e e d - b a c k  p r o c e s s e s  
a s s o c i a t e d  w i t h  t h e  r e g u l a t i o n  of  t h e  g o n a d o t r o p h i n s  
s e c r e t i o n  t h r o u g h  t h e  h y p o t h a l a m i c - h y p o p h y s e a l  s y s -  
t e m g ,  1~ I n  o u r  e x p e r i m e n t s ,  we  o b s e r v e d  t h a t  E B  
r e p r o d u c e d  t h e  e f f e c t s  o f  t h e  e s t r o g e n i c  p e r i o d s  ( p r o e s t r u s ,  
e s t r u s ,  see  T a b l e  I I )  : a d e c r e a s e  of  t h e  N E / E  r e l a t i o n s h i p  
c a u s e d  b y  t h e  E i n c r e a s i n g  a n d  t h e  N E  d e c r e a s i n g .  P 
h a d  t h e  s a m e  e f f ec t  a s  m e t a e s t r u s  (see T a b l e  I I )  : a N E / E  
a n d  N E  i n c r e a s e ;  w h i l e  T D  d i d  n o  a l t e r  t h e  v a l u e s  ob -  
s e r v e d  in  t h e  o o p h o r e c t o m i z e d  a n i m a l s .  T h e s e  r e s u l t s  
s u g g e s t  t h e  p o s s i b i l i t y  t h a t  I ) s t i m u l a t e s  t h e  N E  s y n t h e s i s  
a n d / o r  a d e p l e t i o n  f r o m  i t s  d e p o s i t s ,  wh i l e  t h e  e s t r o g e n s  
t e n d  t o  a n t a g o n i z e  t h o s e  e f fec t s .  T h e  r e s u l t s  a lso  s e e m  to  
i n d i c a t e  t h a t  t h e  e s t r o g e n s  i n c r e a s e  t h e  a c t i v i t y  of  t h e  
N E  to  E m e t h y l a t i n g  e n z y m e ,  t h e  p h e n o l e t a n o l a m i n e -  
N - m e t h y l  t r a n s f e r a s e ;  t h e  o p p o s i t e  of  w h a t  w o u l d  o c c u r  
w i t h  P e f f ec t s  11,12. I t  m u s t  be  p o i n t e d  o u t  t h a t  o o p h o r e c -  
t o m y  c a u s e d  a n  e l e v a t i o n  of  E e x c r e t i o n  as  c o m p a r e d  
w i t h  t h e  c o n t r o l  a n i m a l s .  I t  s e e m s  p o s s i b l e  t h a t  w h e n  t h e  
o v a r i e s  h a v e  b e e n  e x t r a c t e d ,  of  al l  t h e  s e c r e t i o n s  o f  t h e  
s u p r a r e n a l  s e x u a l  h o r m o n e s ,  t h e  e s t r o g e n i c  e f f ec t s  p r e d o -  
m i n a t e  o v e r  t h e  p r o g e s t e r o n i c  e f f e c t s  as  f a r  a s  t h e  m e t a b o -  
l i s m  of  t h e  c a t e c h o l a m i n e s  is  c o n c e r n e d .  A n o t h e r  h y p o -  
t h e s i s  s u g g e s t s  t h a t ,  in  t h e  a b s e n c e  of  t h e  o v a r i a n  
h o r m o n e s ,  t h e  e f f e c t s  of  t h e  11 O H - c o r t i c o s t e r o i d s  of  t h e  

a d r e n a l  c o r t e x  w o u l d  be  m o r e  e v i d e n t .  O n e  h a s  t o  reca l l  
t h a t  t h e  11 O H - c o r t i c o s t e r o i d s  ( e s s e n t i a l l y  t h e  co r t i -  
c o s t e r o n e ,  in  t h e  ra t )  a r e  ab l e  to  a c t i v a t e  t h e  p h e n o -  
l e t a n o l a m i n e - N -  m e t h y I  t r a n s f e r a s e  a n d  t o  m e t h y l a t e  t h e  
N E  13. 

Resumen. Se e s t u d i 6  e n  r a t a s  W i s t a r  h e m b r a s ,  el 
e f ec to  de  la  o v a r i e c t o m f a  y la  a d m i n i s t r a c i 6 n  de  e s t r a d i o l ,  
p r o g e s t e r o n a  y t e s t o s t e r o n a ,  s o b r e  la  e x c r e c i 6 n  u r i n a r i a  
de  n o r a d r e n a l i n a  (NA),  a d r e n a l i n a  (A) y al  r e l a c i 6 n  N A / A .  
L a  o v a r i e c t o m i a  a u m e n t 6  la  e x c r e c i d n  d e  A,  d i s m i n u y e n d o  
la  r e l a c i 6 n  N A / A .  E1 e s t r a d i o I  d i s m i n u y 6  la  e x c r e c i 6 n  d e  
N A  y la r e l a c i 6 n  N A / A  e i n c r e m e n t 6  la  e l i m i n a c i 6 n  de  A. 
L a  p r o g e s t e r o n a  a u m e n t 6  la  e x c r e c i d n  de  N A ,  y l a  r e l a c i 6 n  
N A / A ,  la  t e s t o s t e r o n a  n o  m o d i f i c 6  l a s  c a t e c o l a m i n a s  
u r i n a r i a s .  
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