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Elucidation of the Mechanism Responsible for the Luteolytic Effect of Oestradiol During 
Pseudogestation in the Rat 

In  a recen t  publ ica t ion  (BIscI-IOF et  al. 1), we repor ted  
t h a t  the  admin i s t r a t i on  of oes t radiol  in the  ra t  in very  low 
daily doses (0.01, 0.03 and 0.1 bg/kg) dur ing  the  f irs t  
6 days  of pseudoges ta t ion  led to a s ta t i s t ica l ly  s ignif icant  
r educ t ion  in the  levels of proges te rone  and  a s ignif icant  
increase in t he  levels of 20ct OH-proges te rone  in ovar ian  
venous  blood w i t h d r a w n  by  cannu la t ion  on the  7th day,  
be tween  08.00 and  12.00 h. Doses h igher  t h a n  0.1 ~zg/kg 
dai ly had  no effect  on the  secre t ion of these  substances .  

The exl ;e r iments  descr ibed below were unde r t aken  to  
e lucidate  the  mechan i sm responsible  for t he  lu teolyt ic  
ac t ion  exer ted  by  these  doses of oestradiol ,  consider ing 
the  poss ibi l i ty  of a) the  pa r t i c ipa t ion  of a u ter ine  lute- 
olytic factor  ; b) an in ter ference  wi th  prolac t ine  ac t iv i ty  on 
the  ovary ;  c) a modi f ica t ion  of the  p i t u i t a ry  funct ions.  

Materials and methods. Adul t  female ra t s  ( Ivanovas ,  
Kisslegg, Germany) ,  weighing 200-250 g, which  had  been 
kep t  under  s t anda rd ized  condi t ions  w i th  respec t  to 
t empera tu re ,  re la t ive  h u m i d i t y  and l ight ing (light f rom 
06.00 to  20.00 h) were m a t e d  on the  evening of pro-  
oestrus  wi th  vasec tomized  males,  to induce pseudoges ta -  
t ion,  the  onset  of which  was conf i rmed by  the  presence of 
a vaginal  p lug on the  morn ing  of oest rus  (day 1). 

On the  f irs t  day  of pseudoges ta t ion ,  the  ra t s  were 
d iv ided  in 3 groups.  The animals  of the  1st group were left 
in tac t ,  those  of the  2nd group were hys t e rec tomized  (after 
l igature  of the  cervical  region) and those  of the  3rd group 
h y p o p h y s e c t o m i z e d  via  the  pa r apha ryngea l  approach.  
All t r e a t m e n t s  were begun a t  the  la tes t  2 h af ter  t he  
opera t ion  and con t inued  for the  f i rs t  6 days  of pseudo-  
gesta t ion.  Oestradiol  dissolved in sesame oil was ad- 
minis te red  s.c. in a dai ly dose of 0.03 [zg/kg. 

Pro lac t in  ~ N I H  P B 3  (24 IU/mg)  was dissolved in 
0.9% physiological  saline and in jec ted  i.p. in 2 dai ly  doses 
of 500 ~zg/kg each. 

Ovine L H  an t i s e rum 3 ob ta ined  f rom rabb i t s  was 
admin i s t e red  und i lu ted  by  i.p. in ject ion in a dose of 0.1 ml, 
morn ing  and evening.  The controls  were in jec ted  wi th  
normal  r abb i t  serum. 

On the  7th day, be tween  08.00 and  12.00 h, cannulae  
were inser ted  near  t he  ovar ian  vein. Af te r  ex t rac t ion ,  the  
blood samples  were c h r o m a t o g r a p h e d  and  quan t i t a t i ve  
de t e rmina t ions  made  as descr ibed previously1. 

Results (cf. Table). a) Possibility of a participation 
o / a  uterine luteolytic factor. H y s t e r e c t o m y  on the  1st day  
of pseudoges ta t ion  had  no s ignif icant  effect  on the  secre- 
t ion  of progesterone,  as measured  on the  7th day.  By 
contras t ,  in p s eu d o p reg n an t  hys t e rec tomized  ra ts  t r ea t ed  
wi th  0.03 [xg/kg of oestradiol  daily, the  ra te  of secret ion of 
proges terone  was reduced  to 4.4 • 1.1 tag/h, compared  
wi th  14.9 :k 2.3 [~g/h in the  cor responding  controls.  The 
degree of inhib i t ion  was thus  similar  to t h a t  observed in 
the  in tac t  rat .  An in t e rven t ion  of a luteolysine of u ter ine  
origin, the  secret ion of which  migh t  be s t imula ted  by  
oestradiol ,  can therefore  be excluded since h y s t e r e c t o m y  
does no t  abolish the  lu teolyt ic  effect. 

b) Possibility of an interference with prolactin activity on 
the ovary. Seven days  af ter  h y p o p h y s e c t o m y ,  proges te rone  
secret ion was found to be cons iderably  d imin ished  
(1.1 :k 0.4 [xg/h). T r e a t m e n t  w i th  bovine  pro lac t in  
par t i a l ly  p r even t ed  th is  decrease.  In  pseudopregnan t ,  
h y p o p h y s e c t o m i z e d  ra ts  t r ea t ed  for 6 days  wi th  the  same 
dai ly dose of pro lac t in  (1 mg/kg) t oge the r  wi th  the  low 
dose of oestradiol ,  the  secret ion of proges te rone  on the  
7th day  was no t  s ignif icant ly  d i f ferent  f rom t h a t  found in 
h y p o p h y s e c t o m i z e d  ra ts  t r ea t ed  wi th  pro lac t in  alone. 
This  last  observa t ion  suggests  t h a t  the  lu teolyt ic  effect  
of oestradiol  is no t  due to an inhib i t ion  of the  lu teo t rophic  
ac t iv i ty  of pro lac t ine  on the  ovary.  

1 p. BISCHOF, C. KR~HENBglHL, P. A. DESAULLES, Experientia 30, 
200 (1974). 

2 Prolaetin NIH PB 3 was generously provided by the Endocrinology 
Study Section, National Institute of Health, Bethesda, U.S.A. 

3 LH antiserum was kindly supplied by Dr. LOTTE SCHENKEL, to 
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Ovarian progesterone secretion in different endocrine conditions in rats on the 7th day of pseudopregnancy 

n Operation Treatment Dose Progesterone secretion Statistical evaluation (p) 
(kg/day) (~xg/h ~= SE) 

33 Intact Control -- 15.4 • 2.0 (1) 

7 Hysterectomy Control -- 14.9 i 2.3 (2) 1-2 N.S. 

9 Hysterectomy Oestradiol 0.03 [xg 4.4 -- 1.i (3) 2-3 < 0.01 

5 Hypophysectomy Control 1.1 -- 0.4 (4) 

12 Hypopbyseetomy Prolactine 1000 [xg 8.2 4- 1.2 (5) 4-5 < 0.01 

9 Hypophysectomy Prolaetine 10001zg 5.7 :~ 1.4 (6) 5 6 N.S. 
Oestradiol 0.03 ~xg 

12 Intact Oestradiol 0.03 p.g 3.9 ~ 0.6 (7) 1-7 < 0.001 

7 Intact Prolactine 1000 [xg 4.7 ~ 1.7 (8) 7-8 N.S. 
Oestradiol 0.03 [xg 

8 Intact Normal rabbit serum 0.2 ml 7.2 • 1.6 (9) 7-9 N'S. 
Oestradiol 0.03 [zg 

5 Intact Anti-LHserum 0.2ml 15.1 ~2 1.7 (10) 9-10 < 0.05 
Oestradiol 0.03/~g 

n, number of animals. 
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c) Possibility o[ a modi/ication o/the pituitary/unctions.  
The  a d m i n i s t r a t i o n  of oes t radioI  to  i n t a c t  ra ts ,  in  a dose 
of 0.03 ~g/kg da i ly  on  t h e  f i r s t  6 days  of pseudoges ta t ion ,  
d id  no t  i n t e r r u p t  t h e  vag i na l  d ioes t rus  b u t  resu l ted  - as in  
our  fo rmer ly  r epo r t ed  e x p e r i m e n t s  - in  a m a r k e d  inh ib i -  
t i on  of t h e  secre t ion  of p roges t e rone  on  t he  7 th  day  
(3.9 :~ 0.6 as c o m p a r e d  w i t h  15.4 :t: 2.0 ~g/h).  The  
s imu l t aneous  in jec t ion  of p r o l a c t i n  in  a dose of 1 m g / k g  
da i ly  d id  n o t  c o u n t e r a c t  t h i s  i n h i b i t o r y  effect, t h e  secre- 
t i on  of p roges te rone  in  an i m a l s  t h u s  t r e a t e d  l ikewise 
be ing  m a r k e d l y  d i m i n i s h e d  (4.7 ~: 1.7 ~g/h). This  absence  
of ac t ion  of p ro l ac t i n  u n d e r  such  e x p e r i m e n t a l  cond i t ions  
suggests  t h a t  oes t rad io l  does no t  exe r t  i t s  effect  on  t he  
p roges te rone  secre t ion  b y  a r educ t i on  of t h e  p r o l a c t i n  
levels.  I t  m u s t  the re fo re  be  conc luded  t h a t  oes t rad io l  in  a 
low dose in te refers  w i t h  t h e  secre t ion  of a n o t h e r  p i t u i t a r y  
hormone .  I n  t he  r a t s  g iven  L I t  a n t i s e r u m  t o g e t h e r  w i t h  
oestradiol ,  we obse rved  a s ign i f i can t ly  h igher  p roges te rone  
va lue  (15.1 4- 1.7 [xg/h) t h a n  in t he  an ima l s  wh ich  re- 
ceived oes t rad io l  a lone  (3.9 :~ 0.6 vg/h).  Th i s  l as t  observa-  
t i on  shows t h a t  t he  r e d u c t i o n  in o v a r i a n  p roges t e rone  
p r o d u c t i o n  exe r t ed  b y  oes t rad io l  has  to  be  cons idered  as 
a n  effect  of oes t rogen  on  t he  r egu la t ion  of LI-I secret ion.  

Discussion and conclusion. Dif fe ren t  pub l ica t ions ,  a n d  
especial ly  those  of BA~RACLOUG~ a n d  I-tALLER 4, h a v e  
es t ab l i shed  t h a t  t h e  a d m i n i s t r a t i o n  of low doses of 
oes t rad io l  p roduce  an  increase  in  t h e  secre t ion  of LH.  
R e p e a t e d  in jec t ions  of th i s  p i t u i t a r y  h o r m o n e  to  pseudo-  
p r e g n a n t  r a t s  exe r t  a lu teo ly t i c  effect  w h i c h  has  been  
m e a s u r e d  b y  morpholog ica l  (I~oTHCHILD 5) and  func t iona l  

(YosHINAGA, GRIEVES a n d  StlORT ~) cr i ter ia .  The  effect ive  
doses of L H  are, accord ing  to  ROTHCHILD 5, lower t h a n  
those  wh ich  induce  ovu la t ion .  

Consider ing our  obse rva t ions  1 a n d  t h e  d a t a  in  t he  
l i t e ra tu re ,  we can  conc lude  t h a t  t he  d rop  in o v a r i a n  
p roges te rone  secre t ion  p roduced  b y  a d m i n i s t r a t i o n  of low 
doses of oes t rad io l  to  p s e u d o p r e g n a n t  ra ts ,  is t he  resu l t  of 
a s t i m u l a t i o n  of t he  secre t ion  of LH.  This  h y p o p h y s a l  
h o r m o n e  a p p a r e n t l y  exer t s  a lu teo ly t i c  ac t ion ,  u n d e r  our  
e x p e r i m e n t a l  cond i t ions :  i.e. in p seudop regnancy .  

Rdsumd. Ce t r a v a i l  p ropose  u n  m@canisme d ' a c t i o n  p o u r  
l ' e f fe t  l u t6o ly t ique  observ6  chez des r a t s  p seudoges tan t s ,  
trait@s p e n d a n t  6 jours  avec  une  dose tr@s Iaible  d 'oes t ra -  
dioU, cet  effet  l u t6o ly t ique  do i t  ~tre r a p p o r t 6  ~ une  
s6cr@tion accrue  de LH.  
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P R O  E X P E R I M E N T I S  

Simple Method for the Rapid Collection of Murine 

E s t i m a t e d  f igures ind ica te  t h a t  30, 281,783 mice  were 
used for research  purposes  in 19711. T he  reasons  for th i s  
use of mice can  be  found  in t he i r  h i g h  fer t i l i ty ,  easy  
growth ,  and  overa l l  e conom y  as regards  p rocu r ing  and  
m a i n t a i n i n g .  As a resu l t  t h e r e  is a c o n s t a n t  d e m a n d  on 
t he  p a r t  of m a n y  labora to r ies  to  o b t a i n  b lood for severa l  
purposes .  

The  t echn iques  n o r m a l l y  ut i l ized for o b t a i n i n g  b lood 
f rom mice  are b leed ing  f rom 1. The  venous  p lexus  of t he  
orbi t ,  2 2. I n t r a c a r d i a e  punc tu re ,  ~ 3. The  infer ior  v e n a  
cava,~. E a c h  of these  m e t h o d s  suffers f rom t he  incon-  
ven ience  t h a t  loss of an ima l s  is great .  T h e y  pose special  
p rob l ems  in ce r t a in  e x p e r i m e n t s  wh ich  requi re  t h a t  
mul t ip le  b lood samples  be  col lected du r ing  t he  course of 
t r e a t m e n t ,  necess i t a t ing  t he  su rv iva l  of t he  mice. I n  
immunology ,  for example ,  i t  is i m p o r t a n t  to  d r aw  blood 
w i t h o u t  k i l l ing t he  animals ,  so t h a t  t h e y  can  be  b led  
aga in  a t  t he  end  of t he  expe r imen t .  

I t  is t he  purpose  of th i s  r epo r t  to  set  f o r t h  a s imple  and  
rap id  m e t h o d  b y  wh ich  b lood can  be  ob t a ined  over  and  
over  aga in  f rom the  same  mouse.  No special  e q u i p m e n t  is 
r equ i red  a n d  t he  b lood is t a k e n  whi le  t he  a n i m a l  is 
immobi l ized ,  t h u s  e l imina t ing  t h e  use of anes the t i c  a n d  

Blood Avoiding Death of the Animal 

ensur ing  t h a t  the  b lood  will be  anes the t ic - f ree .  Final ly ,  
t he  mice do no t  a p p e a r  to  be  severely  s t ressed b y  t he  
procedure .  

Material and methods. 1. A p lunge r  of a 60 ml  p las t ic  
d isposable  syr inge (A) and  a p las t ic  con t a ine r  (B); 
2. A steri le  p las t ic  t u b e  5 m m  in d i a m e t e r  and  5 cm long 
(C) ; 3. a r u b b e r  s topper  w i t h  a hole 4 m m  in d i a m e t e r  (D) ; 
4. a g r a d u a t e d  steri le t e s t  t u b e  (E) ; 5. a 20 gauge needle  
(G) connec ted  to a v a c u u m  p u m p  (I); 6. a 100 w a t t s  
l amp  (J);  (Figure).  

The  mouse  m u s t  be  immobi l i zed  as shown in  the  Figure.  
The  p lunge r  m a y  be  used to a d j u s t  t he  p las t i c  con t a ine r  
to  t he  size of t he  i nd iv idua l  mouse.  ( I t  m a y  be  more  

i Ilar News (Eds. R. H. YAGER and C. B. FRANK; Institute of 
Laboratory Animal Resources, Washington, D.C. 1972), vol. 16, 
p . ] .  
S. SCHER~ER, The Blood Morphology o/ Laboratory Animals, 3rd 
edn. (F. A. Davis Company, Philadelphia 1967), p. 61. 

8 A. J. CRESKOFF, T. FITz-HuGn and E. T. FABBRIS. The Rat in 
Laboratory Investigation. 2nd edn. (Eds E. T. FABBRIS and 
J. Q. GRIFFITH; J. B. Lippincott Co., Philadelphia 1949), p. 406. 

4 j .  D. BROOgE, personal communication. 

C3H/HeJax mice Weight No. of mice Volume of blood obtained in (ml) Death Sterile on culture 

26-32 g 28 0.81 -t= 0.30 2 17 


