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The i n - s i t u  f e t a l l y - p e r f u s e d  p l a c e n t a  of t h e  guinea-pig h a s  been used t o  s tudy 
p l a c e n t a l  t r a n s f e r  of bo th  s u b s t r a t e s  such as amino a c i d s  ( H i l l  & Young 1973) 
and xenobio t ics  such as cadmium (Kelman & Walter  1980). W e  d e s c r i b e  t h e  use  of 
t h i s  p r e p a r a t i o n  w i t h  a n  i n d i c a t o r  d i l u t i o n  technique t o  s tudy  p l a c e n t a l  
t r a n s f e r  of drugs used i n  l a t e  pregnancy. 
The p l a c e n t a  of t h e  guinea-pig, l i k e  t h a t  of man, i s  haemochorial. I t  is  
however more e f f i c i e n t  because of counterf low of f e t a l  and maternal  blood i n  t h e  
t r o p h o b l a s t i c  l a b y r i n t h ,  while  t h e  human p l a c e n t a  has  pool  flow. The dam a t  
f u l l  term was a n a e s t h e t i s e d  wi th  I V  pentobarbi tone,  a f o e t u s  d e l i v e r e d  by 
s e c t i o n  and later removed, t h e  umbi l ica l  v e s s e l s  cannulated and t h e  p l a c e n t a  
per fused  w i t h  modified t i s s u e  c u l t u r e  medium conta in ing  alkumin and buf fered  
w i t h  HC03- and C 0 2  t o  pH 7.40. The p h y s i o l o g i c a l  s ta te  of t h e  mother was 
c o n t i n u a l l y  m n i t o r e d  on a G r a s s  chart recorder ;  t h e  parameters  measured were 
c a r o t i d  blood pressure ,  r e s p i r a t i o n  rate,  h e a r t  ra te  and body temperature. 
A l s o  recorded s imultaneously were t h e  p e r f u s i o n  p r e s s u r e  and p e r f u s a t e  p H .  A 
double i n d i c a t o r  d i l u t i o n  method w a s  used t o  measure loss of 14C-drug from t h e  
per fused  f e t a l  c i r c u i t ,  r e l a t i v e  t o  3H-sucrose which w a s  used as a n  
e x t r a c e l l u l a r  r e f e r e n c e  and leakage i n d i c a t o r  (Yudilevich 1975). The 
s ingle-pass  e x t r a c t i o n  w a s  es t imated  from a series of samples of t h e  outflow 
fo l lowin  i n j e c t i o n  of a bolus  c o n t a i n i n g  t h e  t w o  i n d i c a t o r s  ( e x t r a c t i o n  = 
(1-( 14 C/ 3 €Iout)/( 14 C /  3 €Iin))). The change i n  i n d i c a t o r  r a t io  from t h e  i n j e c t a t e  
t o  t h e  outflow due t o  e x i t  of t h e  drug across t h e  t r o p h o b l a s t i c  plasma membrane, 
t o g e t h e r  w i t h  t h e  measured p e r f u s a t e  flow and t h e  inf lowing  concent ra t ion ,  
allowed t h e  f l u x  of drug across t h e  f e t a l  boundary of t h e  t r o p h o b l a s t  t o  be 
es t imated  w i t h  high r e l i a b i l i t y .  
The r e f e r e n c e  i n d i c a t o r  w a s  recovered t o  t h e  e x t d n t  of 90 - 100% i n  each run 
i n d i c a t i n g  t h a t  t h e  per fused  placenta d id  not normally leak.  The use  of a 
r e f e r e n c e  material a l lowed an  a c c u r a t e  measure of t h e  bolus  recovery i n  t h e  
outf low; i t  w a s  t h e r e f o r e  p o s s i b l e  t o  correct f o r  a s l i g h t l y  leaky  p lacenta .  
The r e l a t i o n  of drug f l u x  t o  concent ra t ion  over  a 10 - 100 f o l d  concent ra t ion  
range can be  s t u d i e d  i n  repea ted  runs t o  s e a r c h  f o r  evidence of mediation. 
S i m i l a r  experiments involv ing  p o s s i b l e  campetitor subs tances  are poss ib le .  
I n t e r v e n t i o n s  a f f e c t i n g  t h e  i o n i c  and b inding  e q u i l i b r i a  dur ing  a run can be 
used  t o  e s t a b l i s h  t h e  role of t h e s e  p r o p e r t i e s  i n  determining t r a n s p o r t .  The 
method o f f e r s  t h e  prospects both of d e s c r i b i n g  drug t r a n s f e r  q u a n t i t a t i v e l y  and 
of  e s t a b l i s h i n g  fundamentals of t h e  t r a n s f e r  process  from f e t a l  c i r c u l a t i o n  t o  
t r o p h o b l a s t  & r i n g  a s i n g l e  t r a n s i t  of t h e  f e t a l  exchange sur face .  
Using t h i s  technique,  we have examined t h e  f i r s t - p a s s  e x t r a c t i o n  of 
c h l o r t h a l i d o n e  i n  t h e  f e t a l  c i r c u l a t i o n  of t h e  guinea-pig f e t a l l y - p e r f u s e d  
p lacenta .  A t  a concent ra t ion  of r n ~ l . d m - ~ ,  t h e  e x t r a c t i o n  of 
c h l o r t h a l i d o n e  was 0 . 1 8 0  20.027 (mean 2 s . d . ) .  The technique h a s  also been used 
t o  examine t h e  p l a c e n t a l  t r a n s p o r t  of a series of beta-adrenoceptor  a n t a g o n i s t s  
(Day e t  a 1  1982). 
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