
M O T O R  R E S P O N S E S  A N D  C A R D I A C  A C T I V I T Y  O F  

T H E  F E T U S  A T  T H E  E N D  O F  F U L L - T E R M  P R E G N A N C Y  

A N D  D U R I N G  L A B O R  

V .  P .  P r a z n i k o v  a n d  N.  V .  P i l i p e n k o  UDC 612.647 :[612.76+612.179.2 

Two fo rms  of motor  r e sponses  (MR) were  identified in the fetus:  j e rky  and prolonged mo to r  
act ivi ty .  At the end of f u l l - t e r m  pregnancy ,  per iodic  vagal  b r a d y c a r d i a  developed immedia te ly  
be fo re  and a f t e r  the MR. During MR the h e a r t  ra te  is i nc reased ,  on account of i nc reased  
act ivi ty of the sympathe t ic  cen te r s  of the hea r t .  During labor  MR developed during the pains 
when the volume of blood in the u te rus  is  reduced.  MR during pains  and the assoc ia ted  in-  
Creased fetal  hear t  r a t e  gave r i s e  to s m a l l e r  changes in the blood volume in the u t e rus .  
P e r f o r m a n c e  of MR is considered to be aimed at compensat ing the fetal hypoxemia  which 
a r i s e s  per iod ica l ly  at the end of p regnancy  and, in pa r t i cu l a r  dur ing pa ins .  
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Togethe r with r e s p i r a t o r y  movemen t s ,  act ivi ty of the skele ta l  musc l e s  of the fetus helps to i nc rea se  
the veloci ty  of the fetal  c i rcula t ion and is a fac tor  inducing excess  anabol ism,  thereby promot ing  growth 
and development  [1, 2, 4]. 

P rev ious  invest igat ions have shown that fe tuses  of an ima l  and man exhibit  two types of ex tensor  
activity:  j e rky  (JMA) and prolonged (PMA) moto r  act ivi ty [5-7]. 

The p a p e r  examines  the re la t ionship between m o t o r  r e sponses  (MR), the c h a r a c t e r  of the fetal  card iac  
act ivi ty,  and the volume of blood in the u te rus  at the end of pregnancy  and dur ing labor .  

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

Exper iments  were  ca r r i ed  out on 18 women at the end of f u l l - t e r m  pregnancy  and on 5 women in labor .  
The ECG and phonoea rd iogram (PCG) of the fetus we re  r eco rded  on the I~KP-02 e lec t rocard iograph .  The  
e lec t rodes  were  applied to the m o t h e r ' s  a n t e r i o r  abdominal  wall.  P a r a l l e l  with recording of the fetal  ECG 
and PCG, the blood volume of the u te rus  was es t imated  by means  of a h igh-f requency e l ec t rop le thysmograph  
and the u ter ine  cont rac t ions  were  recorded  by ex te rna l  meehanohys te ro t raphy  (using s t ra in  gauges glued 
to a laminated spr ing and disk e lec t rodes) .  The  s t r a in  gauges were  connected to the input of the T A - 5  ampl i -  
f i e r  and the e lec t rodes  w e r e  connected by coaxial  leads to a h igh- f requency  e lec t rop le thysmograph .  The 
outputs of the ampl i f i e r  and e l ec t rop le thysmograph  were  connected in turn to an N-320/5 f ive-channel  r e -  
co rde r .  

To analyze the fetal  c a rd i ac  act ivi ty the durat ion of the cardiac  cycle (1~ - R  in terval ) ,  of e l ee t romechan-  
ical  sys to le  (the in te rva l  f r o m  the Q wave to the beginning of the second sound), and of e lec t romeehan ica l  
d ias to le  (the in te rva l  between the beginning of the second sound and the Q wave) were  recorded .  The  bas i s  
for  analys is  of the resu l t s  was that with an i n c r e a s e  in tone of the vagal  cen te r s  of the hear t  the duration 
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Fig. 1. ECG and PCG of fetus during PMA: 1) 
initial state; 2) immediately  before PMA; 3) during 
PMA; 4) in r ecove ry  period after  PMA. F rom top 
to bottom: time marke r ,  ECG, PCG. 
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Fig. 2. Changes in p a r a m e t e r s  of cardiac  
activity during PMA: A) initial state; B) 
immediately before PMA; C) during PMA; 
D) in recovery  period after  PMA. Contin- 
uous line shows changes in duration of 
cardiac cycle; broken line shows changes 
in duration of diastole; line of dots and dash-  
es shows changes in duration of systole.  
Ordinate: 1) standard deviation; 2) absolute 
value of phases of cardiac  activity. 

of the R - R i n t e r v a l  and its standard deviation ((7) increased  
chiefly on account of an increase  in the duration of diastole 
and its o-; with an increase  in tone of the sympathet ic  centers  
of the heart ,  changes in the R - R i n t e r v a l  are  due to a change 
in the duration of systole and of its cr [3, 5]. At least 100 
fetal cardiac cycles  and at least 10-15 labor pains were ana- 
lyzed in each case~ 

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

JMA is identified on the PCG as paroxysmal  waves of 
high amplitude and short  duration (the mother  notices the 
jerky charac te r  of the fetal movements) .  During PMA pro-  
longed changes took place in the fetal MR and PCG (the moth-  
er  notices the longer fetal movements) (Fig. 1). 

The fetal hear t  rate slowed a little immediately  before  
JMA and PMA, but during the movements  it increased ,  and 
in the recovery  period the heart  rate reached i ts  lowest level~ 
The inc rease  of the R - R  interval  and its cr was associated 
with the inc rease  in the duration of diastole and its o-, and as 
h a s  already been stated, this was due to the appearance of 
tone of the vagal centers  of the heart .  With an increase  in 
the heart  rate the change in o- was connected with an increase  
in o- for  the duration of systole.  This is evidence of an in- 
c rease  in the tone of the sYmpathetic centers  of the hear t  
(Fig. 2). 

The appearance Of tone of the vagal centers  of the hear t  immediately before  MR was probably due to 
hypoxemia, which acts as a stimulus to the chemorecep to r s  of the carot id sinus and cardioaor t ic  zones [6, 7]. 
Afferent impulses f rom the chemorecep tors  evidently not only i nc rea se  the tone of the vagal centers  of the 
heart ,  but also lead to the appearance of JMA and PMA. MR in fact appeared during pains, when the blood 
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Fig. 3. Meehanogram (1) and e lec t rop le thysmogram (2) of the u terus  during pains. 
Arrows indicate fetal  motor  r esponses ,  

volume o f  the u terus  was reduced (Fig. 3) and fetal hypoxemia evidently developed. Meanwhile the blood 
volume Of the u terus  fell  by a smal le r  amount during active fetal MR than during weak MR. This  may 
indicate that the MR are  aimed at increas ing the veloci ty  of the fetal circulat ion,  increasing the blood flow 
through the capi l lar ies  of the placenta and, as a resul t ,  reducing fetal  hypoxemia.  

MR ar is ing as a resul t  of fetal  hypoxemia thus lead to changes in fetal hea r t  activity that contribute 
to the cor rec t ion  of the per iodic  hypoxemia. 
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