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Weibchen  mehrmals  behandel t ,  wenn die Deckak te  nicht  
zur Trs  gefi ihrt  hat ten .  Es  ergaben sich 24 Gra~ 
vidit~Lten (40%), also weniger  als bei den nicht  behandel-  
t en  Tieren. Somi t  kann nicht  ein MangeI an Proges teron 
die Ursache der geringeren Fertilit~Lt der  juveni len  Weib-  
chen sein. 

Ferner  wurden  bega t te te  Weibchen  60real mi t  0s t rogen  
behande l t  (Ovocyclin C I B A  2mal 0,1 7 am 1./2. oder  
4./5. Tage p.c.). Diese Tiere brachten  35 Tr/ tcht igkei ten 
(58%). Es ergab also auch diese hormona le  Behand lung  
keine wesentl iche Steigerung der Zahl der Gravidit~Lten. 
Endl ich  erhiel ten 30 Weibchen  gleichzeit ig Progesteron 
und 0s t rogen  an 2 Tagen der  Pr~iimplantationsperiode.  
Diese Behandlung  ergab 10 Tr/ icht igkei ten (33%). Die 
Resu l ta te  sind in der Tabel le  I I  zusammengeste l l t .  

Da  nicht  ein Mangel  an Ovar ia lhormonen  die Ursache 
der  ve rminde r t en  Fert i l i t / i t  sein kann, nehmen wir  an, 
dass nicht  eine einzelne K o m p o n e n t e  der zur Grav id i tg t  
f i ihrenden Fak to ren  im jungen Organismus fehlt,  sondern 
dass, wie eingangs erw~Lhnt, die Koord ina t ion  der zahl- 
re ichen Fak to ren  gest6rt  ist. 

Tabelle II 

Behandlung Begattungen Gravidit~iten Deckakte, 
die zur 
Gravidit~it 
ftihren 
(%) 

Ohne Behandlung 50 27 54 
Progesteron 60 24 40 
0strogea 60 35 58 
Progesteron und 30 10 33 
0strogen 

Eine  analoge Erscheinung zeigt sich im a l ternden Orga- 
nismus, wo das Erl6schen der  F ruch tba rke i t  zan~chst  
auf  einer funkt ionel len StSrung des hormonalen  Gleich- 
gewichts  beruht .  Bei der R a t t e  verm6gen in der Nach-  
f ruchtbarkei tsper iode  die Hypophyse ,  die Ovarien,  der 
Uterus  und die Vagina  auf exogene Zufuhr  yon H o r m o n e n  
zu reagieren. Die endokrine Funkt ionsf~higkei t  der Go- 
naden ist, im Gegensatz zur generat iven,  n icht  erloschen. 
Sie kann nach zei twei l igem Sistieren wieder auftreten,  
aber  die Koord ina t ion  der  verschiedenen Fak to ren  ist  
gest6rt  und verh inder t  die Fruchtbarke i t .  Bei  a l te rnden 
Ra t t enweibchen  linden, wie bei  den juveni len,  zahlreiche 
Kopula t ionen  stat t ,  die abe t  meis t  nicht  zur Grav id i t~ t  
f i ihren: 6,6% gegeniiber 76% bei jungen  zykl ischen 
Weibchen f t ihrten zur Tr/ icht igkei t  8, ~, 

Zu Beginn und am E n d e  der  Fert i l i tXtsperiode ist  die 
harmonische Koord ina t ion  der F ruch tba rke i t s fak to ren  
noch nicht  eingespielt  oder  gest6rt,  dadurch  ist das 
Zus t andekommen  der GraviditS, t erschwert .  

Summary .  Prepubera l  female mice often ma te  normally,  
but, a l though the  genital  organs are ful ly developed,  a 
great  number  of mat ings  is not  followed by  pregnancy.  
Progesterone,  estrogen or both  hormones  adminis tered  
during the  first  days  p.c. did not  enhance the  number  
of pregnancies.  I t  is concluded t h a t  the  impai red  fer t i l i ty  
of the  juveni le  female is not  due to the  failure of one of 
the  factors which br ing about  pregnancy,  but,  l ike in -the 
senescent female, to the  imbalance  of the  var ious  func- 
tions. 
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Sex  H o r m o n e s  as a Factor Control l ing  the Blood 

I t  has been suggested previous ly  tha t  arylesterase 
ac t iv i ty  (EC 3.1.1) is p robably  control led by  cer ta in  sex 
hormones.  The fact  t ha t  the  arylesterase ac t iv i ty  of pig 
blood p lasma decreased as the  boars reached m a t u r i t y  
p roved  to be due to the  effect of male  sex hormones  on the  
biosynthesis  of ac t ive  prote in  ra ther  t han  to a direct  inhi- 
b i to ry  effect of these hormones  on the  enzyme 1 A similar 
observat ion was made  wi th  dogs, in which cas t ra t ion  
caused an increase in p lasma arylesterase ac t iv i ty  of 
males 2. The  level of cer ta in  p lasma esterases of mice m a y  
be man ipu la t ed  by  hormone  t r e a t m e n t  and /or  gonadec- 
t o m y  ~. The  present  paper  describes the  effect o f  estradiol  
on blood p lasma arylesterase ac t iv i ty  af ter  short  and long 
periods of t ime  following the  hormone  t r e a t m e n t  of rats. 

The  arylesterase ac t i v i t y  was de termined  wi th  a gaso- 
met r ic  t echnique  using phenyl  ace ta te  as the  substrate2. 
All exper iments  were carried out  on rats  of a Wis ta r  
strain. The  animals  were al lowed food and wate r  ad 
l ibi tum. 

In jec t ion  of estradiol  benzoate  (3 t imes  0.1 mg of Ovex, 
Leo, H/~lsingborg) into ra ts  caused an init ial  rapid  de- 
crease in arylesterase ac t iv i ty  in the  p lasma;  this  was 
followed on the  5 th -10 th  day  af ter  t r e a t m e n t  by an in- 
crease in ac t iv i ty  to values  about  100% above  the  normal  

P l a s m a  Aryles terase  Act iv i ty  in Rats  

s tar t ing ac t iv i ty  level. The ac t iv i ty  then  slowly decreased, 
reaching the  normal  s ta r t ing  ac t iv i ty  af ter  about  40-50 
days. This effect to estradiol  t rea tment ,  demons t ra ted  in 
the  Figure,  is much  more pronounced in male  rats  t han  in 
female  animals ;  the  effect, however,  is s ignificant  also in 
the  la t te r  group of test  animals  (Table I). 

I t  is known tha t  polyesteradiol  phosphate ,  a water-  
soluble high molecular  weight  polyester  of phosphoric  
acid and estradiol-17fi, produces a great ly  prolonged estro- 
genic effect 4. To s tudy  the  long- term effect of this hor- 
mone prepara t ion  on the  p lasma arylesterase act ivi ty ,  
each animal  was injected i.m. wi th  0.6 mg  of poly-  
estradiol  phospha te  (Estradurin,  Leo, H~ilsingborg, 
Sweden) at 43, 60 and 74 days of age, and the  esterase 
ac t iv i ty  determined on 74, 90 and 145 days of age. As can 

1 iK.-B. AUGOSTINSSON and B. OLSSON, Nature 792, 969 (1961). 
K.-B. AUGUSTINSSON and ]3. HENRICSON, Acta Endocrin. 50, 145 
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Table I. Effect of estradiol benzoate on the arylesterase activity of Table II. Effect of polyestradiol phosphate on the arylesterase 
rat plasma in vivo. For experimental details, see Figure activity of rat plasma in vivo 

Days after s tart  Arylesterase activity Age Arylesterase activity 
of t reatment  (days) 

Males (n = 10) Females (n = 10) Males Females 
Mean S.D. Mean S.D. 

n Mean S.D. n Mean S.D. 

74 10 195.4 26.6 10 209.1 19.6 
90 9 205.2 22.9 10 216.3 16.4 

145 9 198.4 19.7 9 205.4 9.8 

Days compared Mean t f P 
(age period) difference 

Before t reatment  (0) 131.0 14.8 171.3 6.4 
3 99.5 31.8 155.8 22.2 
9 172.6 15.6 177.4 10.0 

16 170.4 15.6 173.8 8.1 
23 160.4 8.5 173.3 5.7 
50 137.4 13.7 172.4 6.6 

Days compared t f P 

Males 

0-3 2.80 18 __ 0.01 
3 4  6.07 18 < 0.001 
0-9 5.99 18 < 0.001 

Females 
0-3 2.08 18 __ 0.05 
3-9 2.72 18 0.05 > P > 0.01 
0-9 1.61 18 > 0.05 

Males 

74- 90 4.0 2.22 8 > 0.05 
90-145 --8.1 2.07 8 > 0.05 
Females 
74- 90 3.8 2.35 9 0 .05>  P >  0.01 
90-145 --11.6 2.61 8 0.05 > P >  0.01 

Each animal was given i.m. 0.6 mg of polyestradiol phosphate 
(Estradurin, Leo, H~ilsingborg, Sweden) at 43, 60 and 74 days of age, 
and the arylesterase activity determined as indicated. 
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Effect of estradiol benzoate on the arylesterase activity of rat  plasma 
in vivo. The activity values indicate the means (~xmoles of phenyl 
acetate split per min/ml  p lasma) /based  on 10 animals of each sex 
(4 of each sex in the control series). Each test animal (175-200 g) was 
given i.m. 0.1 mg of estradiol benzoate per day on 3 subsequent days 
indicated by arrows in the graph. Filled circles, controls; open circles, 
t r e a t e d  animals. See Table I for a statistical evaluation of the values 
obtained. 

be  s e e n  f r o m  t h e  r e s u l t s  s u m m a r i z e d  in  T a b l e  II, t h e r e  w a s  
no  s i g n i f i c a n t  c h a n g e  in  a r y l e s t e r a s e  a c t i v i t y  c a u s e d  b y  
t h i s  l o n g - t e r m  t r e a t m e n t .  P o l y e s t r a d i o l  p h o s p h a t e  in  
h i g h e r  c o n c e n t r a t i o n  t h a n  t h o s e  u s e d  in  t h e s e  e x p e r i -  
m e n t s  w a s  s h o w n  t o  i n h i b i t  r e v e r s i b l y  t h e  a r y l e s t e r a s e  
a c t i v i t y  o f  r a t  p l a s m a  in  v i t r o .  

O n e  w e e k  a f t e r  t h e  s t a r t  o f  e s t r a d i o l  t r e a t m e n t ,  a de -  
c r e a s e  in  b o d y  w e i g h t  of  6 . 3 %  in  m a l e  r a t s  a n d  of  2 . 5 %  in  
f e m a l e  r a t s  w a s  o b s e r v e d .  D u r i n g  t h e  s a m e  pe r i od ,  t h e  
w e i g h t  of  t h e  c o n t r o l  a n i m a l s  i n c r e a s e d  b y  3 . 3 % .  I n  t h e  
s e c o n d  e x p e r i m e n t  w i t h  p o l y e s t r a d i o l  p h o s p h a t e ,  a 
m a r k e d  d e p r e s s i o n  of  b o d y  w e i g h t  w a s  o b s e r v e d ,  r a n g i n g  
f r o m  40 to  4 5 %  u p  t o  t h e  age  o f  90 d a y s  in  b o t h  sexes .  

S i m i l a r  o b s e r v a t i o n s  o n  t h e  g r o w t h - d e p r e s s i n g  a c t i o n  of  
e s t r o g e n s  h a v e  b e e n  r e p o r t e d  p r e v i o u s l y  5. T h e  r e l a t i o n -  
s h i p  b e t w e e n  b o d y  w e i g h t  a n d  p l a s m a  a r y l e s t e r a s e  ac t i -  
v i t y  wi l l  be  d i s c u s s e d  in  m o r e  d e t a i l  in  a s u b s e q u e n t  
p a p e r  6,7. 

Summary. A r a p i d  d e c r e a s e  in  a r y l e s t e r a s e  a c t i v i t y  w a s  
c a u s e d  b y  t h e  a d m i n i s t r a t i o n  o f  e s t r a d i o l  t o  r a t s ,  f o l l o w e d  
b y  a n  i n c r e a s e  t o  a c t i v i t y  l eve l s  1 0 0 %  h i g h e r  t h a n  t h e  
s t a r t i n g  leve ls .  A f t e r  t h i s  d o u b l e  r e s p o n s e  i t  r e q u i r e d  
a l m o s t  40 d a y s  for  t h e  a c t i v i t y  t o  r e t u r n  t o  n o r m a l  l eve l s .  
T h e r e  w a s  n o  r e m a r k a b l e  e f f ec t  b y  a l o n g - t e r m  t r e a t m e n t  
w i t h  a p r e p a r a t i o n  o f  p r o l o n g e d  e s t r o g e n i c  e f fec t .  T h e  re -  
s u l t s  p r e s e n t e d  f u r t h e r  s u p p o r t  p r e v i o u s  f i n d i n g s  t h a t  t h e  
a r y l e s t e r a s e  a c t i v i t y  is  u n d e r  t h e  c o n t r o l  o f  s t e r o i d  
h o r m o n e s .  

Zusammen/assung. Z u f u h r  y o n  0 s t r a d i o l  b e d i n g t e  b e i  
R a t t e n  e ine  r a s c h e  V e r m i n d e r u n g  d e r  A k t i v i t ~ t  de r  A r y l -  
e s t e r a s e ,  g e f o l g t  y o n  e i n e r  A k t i v i t & t s z u n a h m e ,  d ie  e t w a  
1 0 0 %  h 6 h e r  lag a ls  d ie  u r s p r f i n g l i c h e n  W e r t e .  N a c h  er-  
f o l g t e r  d o p p e l t e r  A n t w o r t  d a u e r t e  es f a s t  40 T a g e  b e v o r  
d ie  E n z y m a k t i v i t ~ t  d ie  n o r m a l e  H 6 h e  w i e d e r  e r r e i c h t e .  
D a d u r c h  w e r d e n  f r t i he r e  B e f u n d e  be s tX t ig t ,  w o n a c h  d ie  
A r y l e s t e r a s e a k t i v i t X t  d u r c h  S t e r o i d h o r m o n e  r e g u l i e r t  
w i rd .  
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