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ALPHA-FETOPROTEIN IN  VAGINAL FLUIDS. THE EARLY DIAGNOSIS OF 

PREMATURE RUPTURE OF MEMBRANES

P. TÓTH , C. MÉSZÁROS , G. CSÁKI

S c h ö p f - M e r e i  H o s p i t a l  and C e n t e r  f o r  Care o f  M o t h e r s ,  
B u d a p e s t ,  H u n g a r y

R e c e i v e d  24 Jan 1939

A l p h a - f e t o p r o t e i n ,  one o f  t h e  most  c h a r a c t e r i s t i c  
p r o t e i n s  o f  p r e g n a n c y ,  i s  p r e s e n t  i n  t h e  a m n i o t i c  f l u i d  
d u r i n g  t h e  w h o l e  p e r i o d  o f  p r e g n a n c y .  I n  t h e  c a s e  o f  
p r e m a t u r e  r u p t u r e  o f  t h e  membranes i t  i s  a p p e a r i n g  i n  
t h e  v a g i n a l  f l u i d .  The l e v e l  o f  AFP was m e a s u r e d  by t h e  
ELISA t e c h n i q u e  i n  t h e  v a g i n a l  f l u i d  o f  p r e g n a n t s .  I n  
70 c a s e s  o f  t h e  r u p t u r e  o f  membranes and i n  33 c a s e s  o f  
s p l i t t i n g  o f  t h e  membranes t h e  AFP was m e a s u r e a b l e  i n  
t h e  v a g i n a l  f l u i d  and i t  was n o t  d e t e c t a b l e  i n  31 c a s e s  
o f  u r i n e  and i n  16 c a s e s  o f  v a g i n a l  f l u i d s  o f  p r e g n a n t s  
w i t h o u t  any s i g n  o f  p r e m a t u r e  r u p t u r e  o f  t h e  m em bra nes .

INTRODUCTION

One o f  t h e  f r e q u e n t  p r o b l e m s  o f  t h e  o b s t e t r i c i a n s  i s  t h e  e a r l y  

d i a g n o s i s  o f  p r e m a t u r e  r u p t u r e  o f  t h e  membranes ( P r o m ) ,  

e s p e c i a l l y  i n  p r e t e r m  p r e g n a n c i e s .

Due t o  t h e  i n s u f f i c i e n c y  o f  t h e  p r e s e n t l y  used t e s t s ,  t h e  i d e a  

o f  R o c h e l s o n  s t  a l .  / 5 /  has  been  a c c e p t e d  w i t h  d e l i g h t ,  n a m e ly  

t o  s e a r c h  f o r  a l p h a f e t o p r o t e i n  (AFP)  as a s i g n  o f  Prom i n  t h e  

v a g i n a l  f l u i d  o f  p r e g n a n t s .

AFP, d e s c r i b e d  f i r s t l y  by B e r g s t a n d  and Czar  / 1 / ,  i s  one  o f  t h e  

m o s t  c h a r a c t e r i s t i c  p r o t e i n s  o f  p r e g n a n c y ,  d e t e c t a b l e  n o r m a l l y  

i n  t h e  se rum and a m n i o t i c  f l u i d  o f  p r e g n a n t  women,  and 

p a t h o l o g i c a l l y  i n  some c a s e s  o f  t u m o u r s .  I t s  i n c r e a s e  i n  e a r l y  

p r e g n a n c i e s  ( 1 5 - 1 3  g e s t .  week)  i s  a v a l u a b l e  s i g n  o f  c e r t a i n  

d e v e l o p m e n t a l  d e f e c t s  ( s u c h  as n e u r a l  t u b e  d e f e c t s ,  o m p h a l o -  

k e l e ,  c o n g e n i t a l  n e p h r o s i s  e t c . ) .  T h e r e f o r e  t h e  d e t e c t i o n  o f  

AFP as a s c r e e n i n g  t e s t  i s  a p p l i e d  i n  t h e  16-1S g e s t .  week
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o f  p r e g n a n c y  i n  many c o u n t r i e s .  S u b s e q u e n t l y  t h e  f i r s t  

e l a b o r a t e d  r a d i o m e t r i c  m e t h o d s ,  soon  a p p e a re d  t h e  

i m m u n o e n z y m a t ic  t e c h n i q u e  more s u i t a b l e  f o r  t h e  r o u t i n e  

l a b o r a t o r i e s ,  f i r s t  d e s c r i b e d  i n  1971  by d i f f e r e n t  g r o u p  o f  

s c i e n t i s t s .  I n  o u r  l a b o r a t o r y ,  as t h e  c e n t e r  o f  s c r e e n i n g  o f  

p r e g n a n t s  o f  more d i s t r i c t s  o f  B u d a p e s t ,  t h e  AFP l e v e l  o f  a b o u t  

8 0 - 1 0 0  samples  o f  s e r a  i s  d e t e r m i n e d  d a i l y  w i t h  t h e  ELISA 

t e c h n i q u e .  I t  was e v i d e n t  t o  s e a r c h  f o r  t h i s  p r o t e i n  w i t h  t h e  

same method i n  t h e  v a g i n a l  f l u i d  o f  p r e g n a n t  women w i t h  t h e  

s u s p e c t e d  d i a g n o s i s  o f  Prom.

METHOD AND MATERIALS

AFP was m e a s u r e d  i n  m i c r o t i t r a t i o n  p l a t e s  w i t h  t h e  
r e a g e n t s  o f  " E n z a k l o n - f e t o  t e s t "  o f  t h e  I n s t i t u t e  f o r  
S e r o b a c t e r i o l o g i c a l  P r o d u c t i o n  and R e s e a r c h ,  B u d a p e s t ,  H u n g a r y ,  
w h i c h  i s  e m p l o y i n g  a p e r o x i d a s e  l a b e l e d  a n t i b o d y  c o n j u g a t e .  The 
a b s o r b a n c e  was r e a d  w i t h  a M u l t i s c a n  s p e c t r o p h o t o m e t e r  a t  
492  nm.
The v a l u e  o f  t h e  s t a n d a r d s  were p l o t t e d  a g a i n s t  c o n c e n t r a t i o n  on 
s e m i - l o g  p a p e r .
P r e c i s i o n  o f  t h e  r e a c t i o n :  s e n s i t i v i t y  1 n a n o g / m l  ( 0 . 8
I . U . / m l ) ,  q u a l i t a t i v e  d e t e c t a b i l i t y  5 n a n o g / m l  ( 4 . 0  I . U . / m l ) ,  
i n t r a a s s a y  10 %, i n t e r a s s a y  12 %.

P o s i t i v e  c a s e s :  70 sa m p le s  o f  v a g i n a l  f l u i d  f r o m  
p r e g n a n t s  w i t h  a h i g h  p r o b a b i l i t y  o f  r u p t u r e  o f  t h e  membranes 
and  33 samples f r o m  p r e g n a n t s ,  where a t h e r a p e u t i c  s p l i t t i n g  o f  
t h e  membranes was e x e c u t e d .  I n  some c a s e s  t h e  a m n i o t i c  f l u i d  
was o b t a i n e d  f r o m  t h e  b e d - s h e e t ,  t o  see  w h e t h e r  t h e  AFP i s  n o t  
l i n k e d  t o  t h e  s h e e t .
N e g a t i v e  c a s e s :  31 s a m p l e s  f r o m  24 h o u r s  c o l l e c t e d  u r i n e  o f  
p r e g n a n t s  and 16 s a m p l e s  o f  v a g i n a l  f l u i d  f r o m  p r e g n a n t s  w i t h  
i n c r e a s e d  v a g i n a l  s e c r e t i o n .

RESULTS

The r e s u l t s  o f  t h e  two  p o s i t i v e  g r o u p s  were s u m m a r i z e d  i n

T a b l e  I .



Early diagnosis of rupture o f membranes 401

TABLE I

D i s t r i b u t i o n  o f  t h e  two  p o s i t i v e  g r o u p s  o f  s a m p l e s  a c c o r d i n g  t o  

g e s t a t i o n a l  ages  and t h e i r  AFP l e v e l s

I .  R u p t u r e  o f  t h e  membranes

32 g . w . 3 3 - 3 7  g . w . 38 g . w .

n 16 31 23

X (AFP) 1 8 2 , 5 1 2 9 , 3 7 8 , 1  n a n o g / m l

l o w e r - u p p e r

l i m i t 2 7 - 2 3 0 3 0 - 3 6 0 2 9 -2 1 0  "

I .  S p l i t t i n g  o f  t h e  membranes

32 g . w . 3 3 - 3 7  g . w . 38 g . w .

n 8 12 13

X (AFP) 1 6 6 , 5 1 4 7 , 0 6 5 , 8  n a n o g / m l

l o w e r - u p p e r

l i m i t 9 6 - 2 2 0 7 2 - 2 5 4 36 -1 0 6

N e g a t i v e  r e s u l t  was n o t  o b s e r v e d .  I n  e v e r y  cases  o f  s u s p e c t e d  

Prom as w e l l  as i n  c a s e s  w i t h  s p l i t t i n g  o f  t h e  mem bra nes ,  a 

s i g n i f i c a n t  q u a n t i t y  o f  AFP was d e t e c t e d  i n  t h e  v a g i n a l  f l u i d .  

The s a m p l e s  o b t a i n e d  f r o m  t h e  b e d - s h e e t  w ere  a l s o  p o s i t i v e  f o r  

AFP. We t h i n k  t h a t  t h e  d e m o n s t r a t i o n  o f  AFP by i t s e l f  i s  o f  

d i a g n o s t i c  v a l u e ,  h o w e v e r ,  a c o n n e c t i o n  be tw een t h e  g e s t a t i o n  

age and AFP v a l u e  i s  s u p p o r t e d  by t h e  d a t a  o f  T a b l e  I .

P o s i t i v e  r e s u l t  was n e v e r  f o u n d  i n  t h e  n e g a t i v e  g r o u p ,  n e i t h e r  

i n  t h e  u r i n e ,  n o r  t h e  v a g i n a l  f l u i d  ( s e n s i t i v i t y  o f  t h e  t e s t  

was 1 n a n o g / m l ) .
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DISCUSSION

The p r e m a t u r e  r u p t u r e  o f  t h e  f e t a l  membranes i s  a r e l a t i v e l y  

common e v e n t  d u r i n g  t h e  d i f f e r e n t  p e r i o d s  o f  t h e  g e s t a t i o n  w i t h  

v a r i o u s  c o n s e q u e n c e s ,  so m e t im e s  d e l e t e r i o u s  t o  t h e  m o t h e r  o r  t o  

t h e  newborn ( i n f e c t i o n s ,  e t c . ) .

T h e r e f o r e ,  t h e  e a r l y  d i a g n o s i s  i s  v e r y  i m p o r t a n t ,  and i t  may 

d e t e r m i n e  t h e  t h e r a p e u t i c  m easu re s  t o o .  The most  p o p u l a r  t e s t s  

t o  i d e n t i f y  t h e  n a t u r e  o f  t h e  v a g i n a l  f l u i d / t h e  NBS s t a i n i n g ,  

t h e  f e r n i n g ,  t h e  n i t r a z i n e  t e s t  / 2 ,  3 ,  4 / ,  a r e  l e s s  s e n s i t i v e ,  

e s p e c i a l l y  i n  t h e  e a r l y  g e s t a t i o n  p e r i o d .  Our e x a m i n a t i o n s ,  t h e  

d e m o n s t r a t i o n  o f  AFP i n  t h e  v a g i n a l  f l u i d  by t h e  ELISA m e t h o d ,  

c o n f i r m  t h e  r e s u l t s  o f  R o c h e l s o n  e t  a l .  We t h i n k  t h a t  t h e  

m e a s u r i n g  o f  AFP i n  t h e  v a g i n a l  f l u i d ,  c a r r i e d  o u t  by w h a t e v e r  

m e t h o d ,  i s  a u s e f u l  a i d  t o  t h e  c l i n i c i a n  t o  support  t h e  e a r l y  

d i a g n o s i s  o f  Prom.
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