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In the ea r ly  per iods  of p regnancy  p roges t e rone  lowers  the intensi ty  of informat ion r ece ived  f r o m  the 
u ter ine  r e c e p t o r s ,  but in the late  s tages  of p regnancy  it has  no apprec iab le  effect .  Injection of foll iculin in 
the late  per iods  of p regnancy  causes  p r e m a t u r e  de l ivery ,  a f te r  which the intensi ty of the af ferent  flow of i m -  
pulses  f r o m  the u te r ine  r e c e p t o r s  is 7-8 t imes  g r e a t e r  than a f t e r  spontaneous de l ivery  and 3-4 t imes  g r e a -  
t e r  than in control  an imals  be fo re  de l ivery .  

Af ter  inject ion of e s t rogens  into an imals  in the phase  of d ies t rus  or  a f t e r  cas t r a t ion  the flow of impulses  
f r o m  the u te r ine  r e c e p t o r s  i n c r e a s e s  sha rp ly  [2, 7, 8] and, as a r e su l t  of this,  the act ivi ty  of var ious  s y s t e m s  
of the body is modif ied  [5, 6]. In p regnancy  the flow of a f fe ren t  impulses  is a lso  inc reased ,  but its intensi ty 
depends on act ivi ty  of the fe tuses  [1, 8]. 

The object  of the p r e s e n t  invest igat ion was to de te rmine ,  f i r s t ,  whether  es t rone  and p roges t e rone  have 
any effect  on informat ion  r ece ived  f r o m  the u te r ine  r e c e p t o r s  of the pregnant  animal:, second, whether  under  
these  c i r c u m s t a n c e s  the r e s p o n s e  of the u te r ine  r e c e p t o r s  to s t imul i  a r i s ing  f romfhe  fe tuses  is modified,  and 
third,  if such changes do take place,  to d i scove r  whether  they depend on the s tage of pregnancy  at which the 
ho rmones  a r e  injected.  The expe r imen t s  were  c a r r i e d  out on cats ,  in which the physiological  ro le  of the 
ova r i an  h o r m o n e s  and the i r  quanti tat ive re la t ionships  at the var ious  s tages  of pregnancy  a re  close to those 
in women [9]. 

EXPERIMENTAL METHOD 

Exper imen t s  were  c a r r i e d  out on cats at the beginning and end of pregnancy,  and also a f t e r  cas t ra t ion .  
Fol l icul in was injected once or  twice,  i n t r amuscu l a r l y ,  in a dose of between 3000 and 20,000 i.u., and p r o -  
ges t e rone  in doses  of between 4 and 25 mg .  The acute expe r imen t s  on the an imals  began 2-5 days a f te r  the 
beginning of admin i s t r a t ion  of the p r e p a r a t i o n .  

Act ivi ty  of the u ter ine  r e c e p t o r s  was judged f r o m  the intensi ty  of the flow of a f fe ren t  impulses  in the 
pelvic  ne rve s ,  the r eco rd ing  e lec t rodes  being p laced  on the ne rve  close to the v e r t e b r a l  column. So as to be 
able to compa re  the act ivi ty  of the uter ine  r e c e p t o r s  with that of r e c e p t o r s  of o ther  organs  (the u r ina ry  
b ladder ,  for  example) ,  the record ing  e l ec t rodes  were  a lso  applied to the ne rve  trunk close to its point of 
e m e r g e n c e  f rom the wall  of the u r i na ry  b ladder .  The method of detect ing and record ing  the potent ials  of 
the af ferent  impulses  was desc r ibed  p rev ious ly  [8]: 

E X P E R I M E N T A L  R E S U L T S  

Expe r imen t s  were  c a r r i e d  out on 27 pregnant  and 9 ca s t r a t ed  ca t s .  P r o g e s t e r o n e  was injected into 19 
p regnan t  f ema le s :  in 6 an imals  p regnancy  was in an ea r ly  s tage (weight of fe tuses  2-10 g) and in 13 in la te  
s tages  (weight of f e tuses  55-140 g); foll iculin was injected into 6 an imals  in the late  s tages  of p regnancy .  
The r e su l t s  of p rev ious ly  desc r ibed  obse rva t ions  on p regnan t  an imals  not rece iv ing  ho rmones  s e rved  as con-  
t ro l  [8]. These  expe r imen t s  showed that  in the ea r ly  and late s tages  of p regnancy  the background intensi ty 
of a f fe ren t  impulses  flowing along the pelvic  ne rve  does not d i f fer  s ignif icant ly  (Figs. l c  and 2b): the amp l i -  
tude of the spike potent ia ls  does not exceed 30 pV and the i r  f requency  30 / sec .  Immed ia t e ly  a f te r  tying the 
umbi l ica l  cords  of the fe tuses ,  the flow of impulses  f r o m  the u ter ine  r e c e p t o r s  usual ly  i n c r e a s e s  in intensi ty  
m o m e n t a r i l y ,  diminishing again a f t e r  1 min .  

L a b o r a t o r y  of N o r m a l  and Pathological  Physiology,  Inst i tute  of Obs te t r i cs  and Gynecology, Academy 
of Medical  Sciences of the USSR, Leningrad  (Presen ted  by Academic ian  of the AMN SSSR V. G. Baranov) .  
T rans l a t ed  f r o m  Byul le ten '  ]~ k s pe r i m en t a l ' no i  Biologii i Meditsiny,  Vol. 67, No. 5, pp. 10-13, May, 1969. 
Original  a r t i c l e  submi t ted  Apr i l  8, 1968. 

470 



"~" l ' ~ 'P  ~m~'*'n~r q"~'"l * ~ ' "  ~r'l , ~ q  r ~ ' ~  ~" ~ - ,  ~,TF,, .~-wIu'* ,.,~ .,,iii,.r~ w~rr ~p 1 

b 
i~. i+k:.Ja,,.~.+..~. ~..,,L,~J,I~.+ ~.++L.,,ar/.,~[~,,j,l~ j ,~+,i, ~ t  ....,....a,i, i 

" " "  W '  ....... "'+""+'""W ~ .. . . . .  " ' " ~ ' T " " " "  v "'~r' 'Tr'l~liM ~ 
m l l l l l l  

m" 
! 2 

a l 2 

Fig.  1. Flow of a f fe ren t  impulses  along pelvic  
ne rves  of cats  at va r ious  pe r iods  of p regnancy  
(mean weight of fe tuses  2 g). a) background i m -  
pulse  activity;  b) act iv i ty  1 min  a f t e r  tying u m -  
bi l ica l  cords  of fe tuses  in a cat  r ece iv ing  7.5 
mg p roges t e rone ;  c) background impulse  a c -  
t ivi ty  in a cat  not r ece iv ing  p r o g e s t e r o n e .  H e r e  
and in F igs .  2 and 3: 1) ca l ibra t ion 20ttV, 2) in-  
s t rumen ta l  noise;  t ime  m a r k e r  0.02 sec .  

F ig .  2. Background af ferent  impulse  act ivi ty in p e l -  
vic ne rve s  of cats at end of pregnancy ,  a) impulse  
act ivi ty  two days a f te r  injection of 5 mg  p r o g e s t e -  
rone (weight of fe tuses  120 g each); b) impulse  a c -  
t ivi ty in cat  not rece iv ing  p roges te rone  (weight of 
fe tuses  95 g each).  

P r o g e s t e r o n e  caused changes (compared with the 
control) in the background af ferent  act ivi ty  of the uter ine  
r e c e p t o r s  0uly when injected in the ea r ly  s tages  of 
p regnancy:  in 5 of the 6 an imals  only weak impulse  a c -  
t ivi ty  was r eco rded  in the pelvic  ne rves  (Fig. la) ,  and 
in one an imal  the act ivi ty  was high (potentials up to 
54 ttV in ampli tude and 60 / sec  in f requency) .  Against  

the background of weak af ferent  act ivi ty,  l igat ion of the umbi l ica l  cords  of the fe tuses  had no effect  (Fig. lb),  
i .e . ,  in con t ras t  to the control  expe r imen t s ,  in this case  the m a t e r n a l  o rgan i sm did not r ece ived  immedia te  
informat ion  that  the blood flow along the umbi l icus  had stopped.  

When p r o g e s t e r o n e  was injected in the la te  s tages  of pregnancy,  no signif icant  changes in a f ferent  ac -  
t ivi ty in the pelvic  ne rve s  compa red  with the control  (at the s ame  s tages)  were  obse rved  (Fig. 2): impulses  
were  genera ted  in vol leys  with an ampli tude of 27.1 + 0.3/~V and a f requency  of 42.6 • 1 . 1 / s ec .  After  r e -  
mova l  of the fe tuses  into an incision made  in the u ter ine  cornu impulse  act ivi ty  ro se  and fel l  1-2 min  a f t e r  
l igation of the fe ta l  cords .  Analysis  of the f requency  of a f ferent  impulses  r eco rded  f r o m  the trunk of the 
pelvic  ne rve  (close to the spine) conf i rms  these  obse rva t ions .  F o r  example ,  in an expe r imen t  on Apri l  19, 
1966 (weight of f e tuses  105 g; 15 mg  p roges t e rone  injected during two days) the background f requency  of the 
act ivi ty  was 17.4 + 0.71, a f t e r  withdrawal  of the fe tuses  it r o se  to 42.6 • 1.12, during the 20 sec  a f t e r  tying 
the umbi l ica l  cords  it was 42.8 • 2~ and 1 rain a f t e r  tying it was 30.8 • 1.16. The f requency  of the impulse  
act ivi ty  a f t e r  stopping the blood flow along the umbil icus  fel l  because  of a dec r ea se  in act ivi ty  of the u ter ine  
r e c e p t o r s  and not as a r e su l t  of drying of the ne rve  on the e l ec t rodes ,  because  if the r e c e p t o r s  of the u r ina ry  
b ladder  we re  s t imula ted  (by s t re tch ing  the organ) ins tead of the u ter ine  r e c e p t o r s ,  the flow of a f fe ren t  i m -  
pulses  in the s a m e  ne rve  inc reased  to the s a m e  degree  as at the beginning of the exper iment .  

Del ivery  began in 3 of the 5 f ema le s  a f t e r  injection of folliculin; 24 h a f te r  the induced de l iver ies  v e r y  
high a f fe ren t  act iv i ty  was r e c o r d e d  in the pelvic  ne rves  (Fig. 3a): the ampli tude of the potent ia ls  r eached  
90 ~V and the f requency  80 / sec .  Impu l ses  were  genera ted  in groups over  a per iod of 2-6 sec;  in the i n t e r -  
val  be tween the groups  single impulses  of lower  ampli tude were  fo rmed .  Activi ty as high as this was never  
obse rved  during the 24 h a f te r  spontaneous de l ive ry  at t e r m  (Fig. 3b). In 2 f emales  in which de l ive ry  did not 
begin a f t e r  injection of foll iculin,  the background flow of a f ferent  impulses  along the pelvic  ne rves  was of 
the s a m e  o r d e r  as in the control  an imals .  

In the c a s t r a t e d  an imals  no changes in the low backgrotmd act ivi ty  of the u ter ine  r e c e p t o r s  was ob-  
s e r v e d  a f t e r  injection of p roges t e rone  in any exper iment .  

Impu l se  act ivi ty  f r o m  the r e c e p t o r s  of the u r i n a r y  b ladder  showed no change f r o m  the control  in the 
p regnan t  and c a s t r a t e d  f ema le s  a f t e r  injection of foll iculin and p r o g e s t e r o n e .  
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Fig.  3. Flow of afferent  impulses along pelvic nerves  of 
cats 20 h af ter  de l ivery ,  a) After  de l ivery  induced by in-  
jection of 3000 i.u. folliculin; b) af ter  spontaneous de l ivery .  

During pregnancy the level  of sex hormones  in the mate rna l  organism is high, yet  never the less  thei r  
injection in compara t ive ly  smal l  doses gives r i s e  to a complex se r i e s  of changes notably in activity of the 
uter ine  r e c e p t o r s .  These  changes depend both on the stage of pregnancy and on the nature of the hormone.  
In the ea r ly  per iods  of pregnancy p roges t e rone  lowered the intensity of information rece ived  f rom the uter ine  
r ecep to r s  and weakened thei r  r e sponses  to changes in act ivi ty of the fe tuses ,  while at the end of pregnancy 
it had no appreciable  effect  on these p r o c e s s e s .  It  is in teres t ing to note that in the late s tages of pregnancy 
the reac t ion  of the uter ine  musc les  of ra t s  to a dis turbance of the state  of the fetus is unchanged af ter  in-  
ject ion of p roges t e rone  [3]. At the end of pregnancy in cats,  as in o ther  animals [4, 9], foUiculin induces 
p r e m a t u r e  de l ivery .  After  such a del ivery ,  the impulse activity genera ted  by the uter ine r ecep to r s  and 
flowing along the pelvic  ne rves  is v e r y  high: the amplitude and f requency  of the impulses are  3-4 t imes  
g r ea t e r  than af te r  spontaneous de l ivery  and twice as g rea t  as during pregnancy.  Foll iculin acts in the same 
way on the musc le  of the u terus  [4]. 

The same select ivi ty  in the action of ovar ian hormones  on u ter ine  r ecep to r s  is observed  in pregnant  f e -  
males  as in nonpregnant animals:  the background activity of the uter ine  r ecep to r s  is modified,  but activity 
of the r e cep to r s  of the u r ina ry  b ladder  (background and evoked) r ema ins  as be fore .  Comparison of the r e -  
sults descr ibed  in this paper  with those published in the l i t e ra tu re  suggests  that a d i rec t  relat ionship exists  
between the activity of the u ter ine  r ecep to r s  and the contract i le  act ivi ty of its musc les .  
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