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Lacta te  dehydrogenase (LDH) act ivi ty  in the m y o m e t r i u m  is cons iderably  inc reased  (by 
m o r e  than threefold) but reduced in the placenta and blood p l a sma  of women with uter ine  
iner t ia  compared  with women in normal  l abor .  Changes in the LDH isoenzyme spec t rum 
a re  a lso  obse rved  in uter ine iner t ia .  It is postulated that LDH act ivi ty  in the blood of 
pa r tu r ien t  women may  provide an additional diagnostic tes t  of uter ine iner t ia .  

In u ter ine  iner t ia  the fetus f requent ly  is exposed to hypoxia of asphyxia,  being in a s tate  of inc reased  
acidosis ,  Joe~ ca rbohydra te  me tabo l i sm in the fetus takes  place predominant ly  by the giycolytic route .  

It was the re fo re  decided to invest igate  lacta te  dehydrogenase (LDH) act ivi ty  in the m y o m e t r i u m ,  
placenta,  and blood of women in labor  with normal  uter ine  act ivi ty  and with uter ine iner t ia .  

The hypothetical changes in LDH act ivi ty  in the m y o m e t r i u m  and placenta  in this fo rm of obs te t r ic  
pathology and the possible  co r re l a t ive  changes in the ma te rna l  blood could provide  the s ta r t ing  point for  
fu r the r  invest igat ions in the quest for  m o r e  effect ive prophylact ic  and therapeut ic  m e a s u r e s .  

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

Biopsy ma t e r i a l  f rom the m y o m e t r i u m  was taken f r o m  the body of the u terus  of 21 women during 
c a e s a r i a n  sect ion under taken on obs te t r ic  grounds at the end of pregnancy,  both on women with a normal  
course  of l abor  and a lso  on women with uter ine iner t ia .  The placenta  was obtained f rom 15 women a f te r  
spontaneous labor .  Immedia te ly  a f t e r  b i r th  the placenta  was per fused  at 2-4~ with dist i l led wa te r .  It was 
ground in a m o r t a r  with AlcOa and then ex t rac ted  with 0.1 M phosphate buffer ,  pH 7.4 (1:9 for  the m y o m e t r i -  
urn) and 0.14 M NaCI (1:4 for  the placenta) .  The supernatant  f rac t ion  was centr i fuged at 7000 g for  15 rain 
at 2-4~ then diluted with the same  solution to give a final prote in  concentrat ion,  de te rmined  by L o w r y ' s  
method [6], of 2-3 m g / m l .  Total  LDH act ivi ty  in the m y o m e t r i u m  and placenta  and a lso  in the blood p l a sma  
taken f rom 36 women was de te rmined  spec t ropho tomet r i ca l ly  at 340 nm f rom the dec r ea se  in NAD.H z 
during incubation for  1 rain at 24~ [1, 7] and calcula ted pe r  m i l l i g r a m  ex t rac t  of m y o m e t r i u m  and placenta  
or  pe r  mi l l i l i t e r  of c i t r a t ed  p l a s m a .  The composi t ion of the LDH i soenzymes ,  adsorbed  on DEAE-Sephadex 
A-50 (cardiac type) and unadsorbed (hepatic type) was de te rmined  in the blood s e r u m  of 31 women by the 
"Boehr inger"  (Mannheim, West Germany) method using the i r  r eagen t s .  

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

The re su l t s  given in Fig.  1 show that  LDH act ivi ty  in the m y o m e t r i u m  of women during labor  was a l -  
mos t  indist inguishable f r o m  the act ivi ty  of this enzyme in the m y o m e t r i u m  before  the beginning of labor .  
Uterine iner t ia  was c h a r a c t e r i z e d  by a m a r k e d  increase  (more than threefold) in the LDH act ivi ty  in the 
m y o m e t r i u m  ; this could led to an inc rease  in the lact ic  acid concentra t ion and hence, weakening of the con-  
t r ac t i l e  function of the u te rus .  However,  the mechan i sm of the inc rease  in LDH in the m y o m e t r i u m  in this 
f o r m  of obs te t r ic  pathology has not been explained.  
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F i g .  1.  LDH a c t i v i t y  (in n m o l e s  NAD o H z / m i n / m g )  in m y o m e t r i u m  
of w o m e n  a t  end  of p r e g n a n c y  and  d u r i n g  l a b o r :  1) end  of p r e g n a n c y ;  
2) n o r m a l  u t e r i n e  a c t i v i t y ;  3) u t e r i n e  i n e r t i a .  

F i g .  2. LDH a c t i v i t y  (in n m o l e s  N A D . H l / m i n / m g )  in human  p l a c e n t a  
d u r i n g  l a b o r :  1) n o r m a l  u t e r i n e  a c t i v i t y ;  2) u t e r i n e  i n e r t i a .  

LDH a c t i v i t y  was  next  i n v e s t i g a t e d  in the  b lood  p l a s m a  of women  in l a b o r  wi th  n o r m a l  u t e r i n e  a c t i v i t y  
and with u t e r i n e  i n e r t i a .  D i l a t a t i o n  of the  c e r v i x  u t e r i  in the  l a s t  two g roups  at  the  m o m e n t  of t a k i n g  the 
b lood  was  a p p r o x i m a t e l y  the  s a m e  (3-6 c m ) .  The f i r s t  p e r i o d  of n o r m a l  l a b o r  was  a c c o m p a n i e d  by  f r e q u e n t  
p a i n s  of s a t i s f a c t o r y  s t r e n g t h  and d u r a t i o n .  In p r i m a r y  u t e r i n e  i n e r t i a  the  p a i n s  f r o m  the  b e g i n n i n g  of 
l a b o r  w e r e  weak ,  i n f r equen t ,  and  s h o r t .  

The r e s u l t s  of the i n v e s t i g a t i o n s  (Tab le  1) showed tha t  d u r i n g  n o r m a l  l a b o r  LDH a c t i v i t y  in the b lood  
of the  women  was  m o r e  than  tw ice  the  LDH a c t i v i t y  at  the end  of p r e g n a n c y ,  in a g r e e m e n t  with r e s u l t s  o b -  
t a i n e d  by  F e d o r o v a  e t  a l .  [5]. In w o m e n  with  u t e r i n e  i n e r t i a ,  the  LDH a c t i v i t y  in the  b lood  was  much  l o w e r  
than  the  a c t i v i t y  of t h i s  e n z y m e  in women  d u r i n g  n o r m a l  l a b o r .  

The c h a n g e s  in LDH a c t i v i t y  in the  m y o m e t r i u m  and b lood  p l a s m a  in u t e r i n e  i n e r t i a  w e r e  thus  d i s -  
s i m i l a r :  in the m y o m e t r i u m  t h e r e  was  a m a r k e d  i n c r e a s e  in LDH ac t iv i ty ,  but  in the  b l o o d  p l a s m a ,  on the 
o t h e r  hand, i t  was  r e d u c e d ;  t h e r e  i s  thus  no d i r e c t  c o r r e l a t i o n  b e t w e e n  t h e s e  c h a n g e s .  

It was  l a t e r  shown tha t  in u t e r i n e  i n e r t i a  t h e r e  a r e  c ha nge s  in the  r e l a t i v e  d i s t r i b u t i o n  of LDH i s o -  
e n z y m e s  a d s o r b e d  and not  a d s o r b e d  on D E A E - S e p h a d e x  A-50 ,  in the bIood s e r u m ,  n a m e l y  a m e a n  d e c r e a s e  
of 30% in the  a d s o r b e d  f r a c t i o n  of LDH (Table  1).  

T A B L E  1. LDH A c t i v i t y  in Blood P l a s m a  and S e r u m  of Women  
Dur ing  N o r m a l  L a b o r  and With U t e r i n e  I n e r t i a  

Index End of pregnancy First stage of Uterine inertia 
normal labor 

LDH activity in blood 

plasma ........ �9 �9 ., 1 
Relative activity (in%) of [ 

LDH isoenzymes in blood ] 
s e r u m :  ] 
adsorbed on DEAE-Sepha-I 
dex A-50 
unadsorbed . . . . . . . . . .  / 

183,3_+8,5 (9) 

65,4+_2,1 (9) 
34,6_+2,2 (9) 

467,9___25,4 (11) 

55,7-+1,0 (i4) 
44,3+1,4 (14) 

199,13__+8,6 (16) 

40,6-+1,5 (8) 
59,4-+1,5 (8) 

Note :  LDH a c t i v i t y  e x p r e s s e d  in n m o l e s  mAD" H 2 o x i d i z e d  b y  
1 ml  p l a s m a  d u r i n g  i ncuba t ion  f o r  1 ra in  at  24~ N u m b e r  of 
p e r s o n s  t e s t e d  in p a r e n t h e s e s .  
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LDH act ivi ty  in the placenta  of women with uterine inert ia ,  just  as in the blood s t r e a m ,  was reduced 
on the average  by 40% (Fig. 2). It is in te res t ing  to note that the highest LDH act ivi ty  in the placenta  was 
found if l abor  was rapid,  and the lowest  was observed  in women with p r i m a r y  u ter ine  iner t ia  (1250 and 170 
nmoles  NAD �9 H~/min /mg  re spec t ive ly ) .  

Determinat ion  of LDH act ivi ty  in the p l a sma  of pa r tu r i en t  women can thus be used as an additional 
diagnostic t es t  of one of the mos t  se r ious  and widespread  f o r m s  of obs te t r ic  pathology - uter ine iner t ia .  
This condition, as the expe r imen t s  showed, is cha rac t e r i zed  by a dec rease  in LDH act ivi ty  both in the p l a -  
centa and in the blood s t r e a m .  Since the content of r ib .nuc le ic  acids (RNA, DNA) in the placenta  in pat ients  
with uter ine iner t ia  is reduced,  mainly  at the expense of r ibosomal  RNA [2, 4], p r e sumab ly  the dec rease  in 
LDH act ivi ty in the placenta  in this d isease  is the r e su l t  of reduced b iosynthes is  of LDH molecu les  in the 
r i b o s o m e s .  
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