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Fas t  e l ec t r i ca l  ac t iv i ty  of the m y o m e t r i u m  was gtudied in women dur ing pregnancy  and 
childbirth.  Action potent ia ls  (APs) were  r e c o r d e d  f rom the ce rv ix  u ter i  by means  of vacu-  
um e lec t rodes  of an or iginal  design. APs  r e c o r d e d  f rom the cerv ix  were  shown to r e f l ec t  
the e lec t r i ca l  act iv i ty  of the u te rus  as  a whole. E l ec t rohys t e rog raphy  based  on r eco rd ing  
fas t  APs  can be used to detect  changes of tone, even in the absence  of vis ible  u ter ine  con- 
t r ac t ions .  
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The study of e l ec t r i ca l  act iv i ty  of the u te rus  in women is a imed at  sa t is fying the need of the cl inician 
for  an accura te  method of e s t ima t ing  m y o m e t r i a l  function capable  of detect ing initial  changes in the s ta te  
of the u ter ine  musc le  and providing data for  the obs te t r i c ian  in cha rge  of the case .  

So far  in mos t  c l inical  invest igat ions  the slow component  of the u ter ine  act ion potent ial  (AP) has  been 
r e c o r d e d  and analyzed [6, 9-11, 13, 14, 17, 18]. The informat ion  provided by the fas t  component  of the AP 
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Fig.  1~ F i r s t  s tage of no rm a l  labor  at  t e r m .  
Fas t  m y o m e t r i a l  APs  r e c o r d e d  f rom the 
ce rv ix  and upper  segment  of the u te rus ,  be -  
fore  and during contract ion:  A) r e c o r d e d  
d i rec t ly  f rom the ce rv ix  uter i ;  B) abdominal  
r eco rd ing  f rom the upper  segment  of the 
u terus ;  1) before ,  2) during cont rac t ion  r e -  
corded  in the upper  segment  of the u terus .  

as an indicator of myometrial functions in clinical practice 
has still received little study [6, 7], although it is known 
that spike activity is connected with the onset of the con- 
traction of the smooth muscle. It might be expected that 
the analysis of this activity would provide information on 
changes in the state of the myometrium even in the ab- 
sence of contractions. 

The s tar t ing  point for  our approach to the study of 
the spike act ivi ty  of the human u te rus  was based  on ex- 
pe r imen ta l  data in the l i t e r a tu r e  [2, 4, 5, 11, 15]. Simul-  
taneous r eco rd ing  of APs  and cont rac t ions  of the u te rus  in 
heal thy unanesthet ized rabb i t s  gave the following r e su l t s .  
A high degree  of co r r e l a t i on  ex is t s  between u ter ine  con t r ac -  
t ions and the f requency of the fas t  potent ia ls ;  with a sha rp  
i nc r ea se  in the u ter ine  tone the mean  f requency  and coef-  
f icient  of var ia t ion  of the f requency d e c r e a s e  sharply ;  
during t r e a t m e n t  with s te ro id  and other  h o r m o n e s  the e lec-  
t r i ca l  act iv i ty  of the m y o m e t r i u m  changes  much sooner  
than the c h a r a c t e r  of the uter ine  cont rac t ions .  

The object  of this invest igat ion was to r e c o r d  fas t  
APs  d i rec t ly  f rom the ce rv ix  and indirect ly  through the 
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Fig. 2. F i r s t  s tage of n o r m a l  labor  a t  t e r m .  I n c r e a s e  in f requency 
and ampl i tude of m y o m e t r i a l  APs  during the growth of a cont rac t ion  
wave.  APs  r e c o r d e d  f rom ce rv ix  u ter i ,  cont rac t ions  r e c o r d e d  in up-  
per  segment .  A) m e c h a n o h y s t e r o g r a m ;  B) e l e c t r o h y s t e r o g r a m ;  I, II, 
III) co r respond ing  cuts of e l e c t ro -  and m e e h a n o h y s t e r o g r a m s .  

Fig.  3. Threa tened  abor t ion  at the 37th week of pregnancy.  D e c r e a s e  
in f requency  and ampli tude of m y o m e t r i a l  A P s  at  the height of con-  
t r ac t ion  with a hyper tonic  u t e rus .  A P s  r e c o r d e d  f r o m  sur face  of ab-  
domen in reg ion  of upper  segment  of u t e rus ,  where  cont rac t ions  a lso  
were  r eco rded :  A) m e c h a n o h y s t e r o g r a m ;  B) e l e c t r o h y s t e r o g r a m ;  I, 
II, III) co r r e spond ing  cuts of e l e c t r o -  and m e c h a n o h y s t e r o g r a m s .  

abdominal  wail  f rom the body of the u te rus ,  to c o m p a r e  the e l ec t r i ca l  and mechanica l  ac t iv i t ies  o f t h e u t e r u s ,  
and to c o m p a r e  the e l e c t r o h y s t e r o g r a m s  r e c o r d e d  in women during n o r m a l  labor ,  during th rea tened  abo r -  
tion, and in pos tma tu r i ty .  

E X P E R I M E N T A L  M E T H O D  

Bipolar  e l ec t rodes ,  with an in te re lee t rode  dis tance of 3 cm,  were  fixed to the ce rv ix  by means  of a 
vacuum; e lec t roencepha lograph ic  cup e l ec t rodes  (d iamete r  8 mm) were  used for  the abdominal  r eco rd ing  
and w e r e  p laced on the skin in the midl ine of the abdomen in the reg ion  of the super io r  and middle  segments  
of the u te rus .  Po ten t ia l s  were  r e c o r d e d  on a loop osc i l lograph  or polygraph (Galileo). Although some in- 
fo rma t ion  is  lost  by ink r ecord ing ,  the e l e c t r o h y s t e r o g r a m s  thus obtained can be used to judge the dynamics  
of m y o m e t r i a l  e l ec t r i ca l  act iv i ty .  Simultaneously with the e l e c t r o h y s t e r o g r a m  the u ter ine  cont rac t ions  and 
fe ta l  h e a r t  bea t  were  r e c o r d e d  by means  of a ca rd io toeograph .  In some observa t ions  the u ter ine  tone was 
m e a s u r e d  by means  of Uf lyand ' s  e l ec t romyo tonome te r  [8]. The subjects  were  kept in a s c r eened  cubicle.  

E l e c t r o h y s t e r o g r a m s  were  r e c o r d e d  in 30 pregnant  women fin four during n o r m a l  pregnancy at  39-40 
weeks ,  in eight during the f i r s t  s tage of no rma l  labor ,  in four during th rea tened  abort ion,  in six in the f i r s t  
s tage of p r e m a t u r e  labor  at  the 30th-38th week of pregnancy,  and in eight during pos tma tu r i ty  a t  42-43 
weeks) .  

It  was  much m o r e  difficult to r e c o r d  the A P s  f r o m  the u te rus  through the abdominal  wall  then f rom 
the ce rv ix ,  for  cons ide rab ly  m o r e  a r t e f a c t s  a r i s e  as a r e s u l t  of the m a t e r n a l  r e sp i r a t i on ,  cont rac t ion  of the 
abdominal  wall ,  and the m a t e r n a l  and fe ta l  h e a r t  bea t ,  although in undernour ished  women with a b road  
aponeuros i s  of the abdominal  musc l e ,  good r eco rd ings  could be  obtained even by the abdominal  method 
(Fig. 1B), 

EXPERIMENTAL RESULTS 

APs  r e c o r d e d  f rom the ce rv ix  r e f l ec t ed  the act ivi ty  of the u t e rus  as  a whole.  This  is shown by the 
following fac ts :  during the development  of a cont rac t ion  r e c o r d e d  in the upper  segment  of the u te rus  the 
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e lec t r i ca l  act ivi ty of the upper  segment and of the ce rv ix  u te r i  changed at the same t ime and in the same 
direct ion;  in eve ry  case  during record ing  of a cont rac t ion  in the body of the u te rus  the f requency and 
amplitude of the APs r e c o r d e d  f rom the ce rv ix  u te r i  also changed (Fig. 1). The APs  r e c o r d e d  f rom the 
cerv ix  u te r i  evidently r e p r e s e n t e d  the ~integral value of the e lec t r i ca l  potential  genera ted  by all  cel ls  of 
the given muscle  ~ [1], by all the myomet r i a l  cel ls .  

Close co r re l a t ion  was found between the e l ec t ro h y s t e ro g ram  and the mechanohys te rogram.  During 
normal  labor at t e r m  the f requency and amplitude of the APs  increased  para l le l  with the contract ion wave. 
Between the contrac t ions  the f requency and amplitude of the PAs dec reased  considerably- (Fig. 2). 

Different  re la t ions  between the e lec t r i ca l  and mechanica l  act ivi ty of the myomet r ium were  observed  
in two of the six women during p rema tu re  labor:  at the height of contract ion the e lec t r i ca l  act ivi ty of thei r  
myomet r ium was not increased ,  but sharply reduced,  the APs  disappeared,  and they r eap p ea red  at  the end 
of the contract ion (Fig. 3). The tone of the u te rus  in these  women reached  60-65 units at the height of the 
contract ion,  compared  with 40-50 units in the other  subjects  examined. Disappearance  of the APs  at the 
height of the cont rac t ion  was probably due to the excess ive ly  high tone ( f i rmness ,  elast ici ty)  of the u ter ine  
muscle  at this  period.  Similar  changes were  observed  previously  under  exper imenta l  conditions: af ter  the 
injection of adrenal in  or acetylcholine into rabbi ts  the u te r ine  tone r o s e  sharply and the APs d isappeared 
[121. 

In pos tmatur i ty  the e l e c t rohys t e rog ram  in ev e ry  case  was of the same type: APs were  absent  or  s in-  
gle spikes of low amplitude were  r eco rded .  

The functional s ta te  of the myomet r ium can thus be es t imated  m o re  accura te ly  f rom the intensity of 
its e lec t r i ca l  act ivi ty than f rom the data of mechanohys te rography.  Changes in tone ( f i rmness ,  elast ici ty)  
of the u terus  often a re  not r e f l ec ted  in the mechanohys te rogram,  but they a r e  c l ea r ly  r evea led  on the e lec-  
t r ohys t e rog ram:  d isappearance  of the APs  or a sharp dec rease  in the i r  amplitude and f requency is ob- 
se rved  during the excess ive  increase  in tone of the myomet r ium.  

Another impor tant  fac tor  is that during e lec t rohys te rography  based on r eco rd ing  the fast  APs,  pulse 
counters  and in tegra tors  can be used,  so that the myomet r i a l  act ivi ty can be es t imated  quanti tat ively at 
once, which is much more  difficult  to do if the slow component of the AP genera ted  by the m y em e t r i um is 
r eco rded .  
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