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T h e  I n f l u e n c e  of  E s t r a d i o l ,  P r o g e s t e r o n e ,  
a n d  R e l a x i n  on t h e  P e r o x i d a s e  A c t i v i t y  in  t h e  

U t e r u s  

D u r i n g  ear l ie r  i nves t i ga t i ons  x, ,, i t  was  no t i ced  t h a t  t h e  
p e r o x i d a s e  a c t i v i t y  in  r a t  u t e r u s  ~,4 va r i ed  cons ide rab ly  
f rom one  a n i m a l  to  a n o t h e r  a n d  also t h a t  t h e  p a t t e r n  
d e p e n d e d  u p o n  t h e  t e s t  m e t h o d .  T h e  p e r o x i d a s e  a c t i v i t y  
of t h e  p r e g n a n t  u t e r u s  a n d  t h e  effects  of es t radio l ,  pro-  
ges terone ,  a n d  r e l ax in  on  t he  a p p a r e n t  pe rox idase  a c t i v i t y  
in  t h e  n o n - p r e g n a n t  u t e r u s  h a v e  t he r e fo re  b e e n  s tud ied .  

Material and methods. W h i t e  mice  Weighing 24~26 g 
were  used.  T h e  u t e r u s  was  h o m o g e n i z e d  w i t h  w a t e r  (equal  
r e su l t s  w i t h  150 m M  KC1), 1 ml /100  nag, a n d  debr i s  re-  
m o v e d  b y  glass  w o o l  T h e  e x t r a c t s  were a s s a y e d  for  n i t ro -  
gen  w i t h  t h e  m i c r o - K j e l d a h l  p rocedu re  a n d  for  pe rox idase  
w i t h  guaiacol  s a t  p H  7.1 a n d  4,9 (GP) a n d  w i t h  mesidine* 
a t  p H  4.9 (MP).  T h e  a c t i v i t y  is expres sed  as t h e  inverse  
of  t h e  t i m e  needed  for  a g iven  inc rease  i n  ab so rbance ,  
0-050 w i t h  guaiacol  a n d  0.020 w i t h  mes id ine .  A B e c k m a n  
D U  s p e c t r o p h o t o m e t e r  a n d  3 ml  cells were  used.  

Six  s p a y e d  a n i m a l s  were  g i v e n  1.5 ~g es t r ad io l  cyclo- 
p e n t y l  p r o p i o n a t e  ~ s u b c u t a n e o u s l y  once  f ive d a y s  pr io r  
t o  sacrifice.  A n o t h e r  s ix  a n i m a l s  rece ived  in  a d d i t i o n  2 m g  
r e l ax in  s in  20% p o l y v i n y l p y r r o l i d o n e *  6 h before  sacri-  
fice, I n  a t h i r d  series, e s t r ad io l  b e n z o a t e  x0 (1 ~g s u b c u t a n e -  
ous ly  pe r  d a y  × 3), p r o g e s t e r o n e  n (2 m g  s u b c u t a n e o u s l y  
p e r  d a y  X 3), a n d  r e l ax in  (single s u b c u t a n e o u s  in j ec t ion  
6 h before  sacrifice) were  g iven  as  s h o w n  in  T a b l e  I .  

The  p r e g n a n t  mice  were  sacr i f iced on  d a y  18-20 of 
ge s t a t i on .  

Tab. I. 'Guaiacol peroxidase' activity in homogenates of uteri from 
spayed mice, given various combinations of estradiol, progesterone, 

and relaxin (mean :E SD). 

ber 
Treatment of 

ani- 
mals 

Estradiol  ~ 6e 
Estradiol 7 + 6e 

relaxin 
Peanu t  o i l+  

relaxin 1 
Estradiol  to 5 
Estradio110 + 

progesterone 5 
Estradiol  le + 

relaxin 4 
Estradio110 + 

progesterone + 
relaxin 4 

Peanu t  oil 4 

Wet 
weight Nitrogen in 

extract mg[ml mg 

79:t:8 1-16 4- 0,14 
1094-11 1-20 i 0.04 

20 1.54 
8 3 + 6  0 -914-0 '07  

454-1 Not det. 

i19-4-21[ 0 -824-0 '12  

624-8 Not  det. 
21=t=1 Not  det. 

Activity 

l/to.o 5 
rain - t  mg N -x 

195 :tz 63 a 
166 4- 76 ~ 

0 ~ 
14.2 :[: 4.4 b 

0 b 

10.4 4- 1.4 b 

0 b 
0 b 

Assayed at pH 7.1. b Assayed at pH 4-9. e Assayed in pairs. 

Results. G P  was  f o u n d  in  t h e  u t e r u s  f rom s p a y e d  an i -  
ma l s  g i v e n  es t rad io l ,  b u t  t h e  a t t e m p t s  to d e m o n s t r a t e  M P  
in t h e  s ame  h o m o g e n a t e s  gave  n e g a t i v e  resu l t s  (0.2 ml) .  
On ly  occas iona l ly  a n d  a f t e r  seve ra l  m i n u t e s  was  a f a i n t  
p i n k  co lou r  seen in t h e  mes id ine  tes t .  Cont ro l s  showed  
t h a t  G P  r e t a i n e d  p a r t  of i t s  a c t i v i t y  a t  t h e  p H  a n d  t he  
p e r o x i d e  c o n c e n t r a t i o n  used  for  MP.  E x t r a c t s  f rom ani -  
ma l s  g iven  e s t r a d i o l +  p roges t e rone  ox id ized  n e i t h e r  
gua iaco l  n o r  mes id ine .  N o  c h a n g e  in t h e  pe rox idase  p a t t e r n  
was  b r o u g h t  a b o u t  b y  r e l ax in  u n d e r  o u r  e x p e r i m e n t a l  
cond i t ions .  

T h e  M P  r eac t i on  w i t h  h o m o g e n a t e s  f rom p r e g n a n t  u t e r i  
was  c o n s i s t e n t l y  m u c h  more  i n t e n s i v e  t h a n  t h e  f a i n t  one  
occas iona l ly  seen  in e s t r a d i o l - t r e a t e d  a n i m a l s  (Tab le  II}, 
b u t  t h e  t e s t  for  G P  w as  c o n s i s t e n t l y  n e g a t i v e  (0-2 ml ,  
p H  7.1 a n d  4.9). T h e  M P  a c t i v i t y  was  n o t  caused  b y  a 
local  effect  of t h e  p l a c e n t a .  

Tab. II. 'Mesidine peroxidase' homogenates of uteri from pregnant 
mice. Two organs were used for every homogenate, and 0.05 ml 

taken for the assay. 

Tissue 

Bilateral pregnancy:  
Whole uterus 

P lacenta t inser f ions  
Residual tissue 
Unilateral  pregnancy:  
Pregnan t  horns 

Non-pregnant  horns 

Nitrogen in 
homogenate 

mglml 

0.85 
0.67 
1.18 
1.41 

1"11 
1-25 
0"81 
1.05 

Activity 

1 ho.o2o 
min-lmg N-1 

6"5 
6'3 

11"5 
6'9 

10"8 
9"6 

i0"0 
6"6 

B o t h  G P  a n d  M P  ac t iv i t i e s  are  p e r o x i d a t i c  in  n a t u r e  
s ince  no  co lour  a p p e a r e d  unless  h y d r o g e n  pe rox ide  was  
a d d e d ,  b u t  t h e r e  seems  to  be  some  r ec i p ro c i t y  in t h e i r  
occur rence .  G P  m a y  b e  iden t i ca l  w i t h  t h e  p e r o x i d a s e  of 
r a p i d l y  p ro l i f e r a t ing  t i s sues  4. T h e  n a t u r e  of M P  is a t  
p r e s e n t  le f t  open.  

This investigation was supported by Stadens medicinska fors- 
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(n.W.) 
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Zusammen/assung 

E s  wi rd  gezeigt ,  dass  die U t e r u s p e r o x y d a s e  au s  zwei  
K o m p o n e n t e n  b e s t e h t ,  d ie  u n t e r  b e s t i m m t e n  H o r m o n -  
e i n w i r k u n g e n  g e t r e n n t  a u f t r e t e n  u n d  m i t  v e r s e h i e d e n e n  
M e t h o d e n  n a c h w e i s b a r  sind.  
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