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B i l e  s a l t s  and lysophosphat idylchol ine  (LPC) have p r e v i o u s l y  been demonstrated t o  
be  t o x i c  t o  g o l d f i s h  ( M a r r i o t t  and Kellaway 1 9 7 7 ) ,  t o  damage mucus s t r u c t u r e  
(Mart in  and o t h e r s  1978) and t o  cause leakage o f  hydronium i o n s  from t h e  g a s t r i c  
lumen, r e s u l t i n g  i n  t h e  i n i t i a t i o n  of  g a s t r i c  u l c e r a t i o n  (Rhodes e t  a 1  1969; 
Johnson and McDermott 1 9 7 4 ) .  However, a l though t h e s e  l i p i d s  a r e  s e c r e t e d  i n  the  
b i l e ,  no ex tens ive  d i s r u p t i o n  of t h e  i n t e s t i n a l  mucosa i s  apparent  u n t i l  t h e  b i l e  
sa l ts  reach  t h e  s i t e  o f  a c t i v e  absorp t ion  i n  t h e  i leum, where t h e  mucosal c e l l s  
have t h e  s h o r t e s t  l i f e  span (Fry  and S t a f f e l d t  1964) .  Phosphat idylchol ine  (PC) , 
a n o t h e r  n a t u r a l  component o f  b i l e ,  forms mixed m i c e l l e s  i n  t h e  duodenum with both 
b i l e  s a l t s  and LPC. However, l i t t l e  work has  been publ i shed  demonstrat ing t h a t  
such m i c e l l e s  a r e  any less t o x i c  so it is t h e  purpose o f  t h i s  s tudy  t o  examine 
t h e  p o s s i b l e  r o l e  o f  PC i n  p r e v e n t i n g  membrane damage by sodium deoxycholate  
(SDC) and LPC; t h e  consequences of t h i s  p r o t e c t i v e  a c t i o n  on q u i n a l b a r b i t o n e  
a b s o r p t i o n  have a l s o  been examined. 

Goldf i sh  weighing 3-5 g w e r e  immersed i n  100 m l  T r i s  b u f f e r  (pH 7.4) conta in ing  a 
range o f  s u r f a c t a n t  c o n c e n t r a t i o n s  and t h e  o v e r t u r n  t ime,  T ( m i n ) ,  w a s  ob ta ined  
f o r  3 t o  9 f i s h .  A p l o t  o f  SDC concent ra t ion  a g a i n s t  T-l  e x h i b i t e d  a maximum 

below 5mM, above which c o n c e n t r a t i o n  t h e  r e l a t i o n s h i p  was l i n e a r .  When t h e  ex- 
per iments  were repea ted  i n  t h e  presence o f  5mM PC t h e  minimum t h r e s h o l d  concen- 
t r a t i o n  necessary  t o  produce o v e r t u r n  was i n c r e a s e d  from l e s s  than  1mM t o  
approximately 3mM. Overturn t i m e s  were s i g n i f i c a n t l y  i n c r e a s e d  ( p  < 0.05) i n  
t h e  presence  o f  PC a t  a l l  o f  t h e  SDC c o n c e n t r a t i o n s  examined. For example, t h e  
presence  of 5mM PC i n  5mM SDC, i n c r e a s e d  T from 11.46 t o  51.54 minutes .  I n  con- 
t r a s t  t h e  a d d i t i o n  o f  2.5mM o f  LPC to  SDC s o l u t i o n s  i n c r e a s e d  t h e  t o x i c i t y  of t h e  
b i l e  s a l t ,  a s  i n d i c a t e d  by shor tened  o v e r t u r n  t imes.  

Goldf i sh  w e r e  " p r e t r e a t e d "  w i t h  1 m M  SDC e i t h e r  a lone  or i n  conjunct ion  with ImM 
PC f o r  t i m e  p e r i o d s  ranging  from 5-40 mins. The f i s h  were then  t r a n s f e r r e d  t o  a 
s o l u t i o n  of  q u i n a l b a r b i t o n e  sodium (100 mg 1-I) and t h e  o v e r t u r n  t i m e s ,  TQ ( m i n ) ,  
no ted .  1 9 6 8 ) ,  TQ w a s  
found t o  decrease  w i t h  i n c r e a s i n g  SDC exposure t i m e ,  up t o  2 0  minutes .  Extension 
of t h e  exposure time t o  30 minutes  produced an i d e n t i c a l  va lue  of  TQ whereas 4 0  
minutes  exposure t o  1 m M  SDC was d i r e c t l y  t o x i c  t o  t h e  g o l d f i s h  membrane and over- 
t u r n  occurred  before  immersion i n  t h e  b a r b i t u r a t e  s o l u t i o n .  Pre t rea tment  with 
1 m M  SDC i n  t h e  presence o f  PC, reduced t h e  subsequent  r a t e  of  q u i n a l b a r b i t o n e  
sodium induced turnover  and t h e  curve of  T -' a g a i n s t  exposure t i m e  was l i n e a r  up 
t o  t h e  40 minute maximum exposure time use8. 

I n  c o n t r a s t  t o  a p r e v i o u s  s tudy  (Giba ld i  and Night inga le  

These r e s u l t s  sugges t  t h a t  t h e  i n t e g r i t y  o f  t h e  i n t e s t i n a l  membrane i s  preserved  
a s  a d i r e c t  r e s u l t  of mixed m i c e l l e  formation between PC and o t h e r  more t o x i c  
l i p i d s .  A f t e r  b i l e  r e f l u x  i n t o  t h e  stomach, PC i s  hydrolysed t o  LPC and pre-  
sumably t h e  mixed micelles breakdown; a l lowing  t h e  f r e e  b i l e  s a l t s  (and LPC) t o  
i n i t i a t e  t h e  processes  t h a t  l e a d  t o  g a s t r i c  u l c e r a t i o n .  
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