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MUCOSAL INJURY:  THE COMBINED EFFECTS OF LYSOPHOSPHATIDYLCHOLINE 
AND SODIUM TAURODEOXYCHOLATE ON THE RAT STOMACH 

R.S. Newbery, G.P. Mar t in ,  N.C. Turner ,  C. Marriott, Department of  Pharmacy, 
Br ighton  Poly technic ,  Moulsecoomb, Brighton BN2 4GJ 

Phosphol ip ids  p a r t i c u l a r l y  phosphat idylchol ine  (PC) have been demonstrated t o  
have a protective r o l e  i n  m i t i g a t i n g  g a s t r i c  damage induced by t o p i c a l  agents  
i n c l u d i n g  b i l e  salts. 
phosphol ipase  A 2  (PPA) t o  y i e l d  lysophosphat idylchol ine  (LPC). Whereas one 
preyicaus s tudy  h a s  shown t h a t  LPC reduces  b i l e  salt  induced g a s t r i c  i n j u r y  
(ClemenFon 19811, Mart in  & Marriott (1981) sugges t  a p o t e n t i a t i o n  o f  damage a t  
some b i l e  s a l t  c o n c e n t r a t i o n s .  LPC a l o n e  i s  a c u t e l y  damaging to  t h e  gastric 
mucosa a l though t h e  degree  of  mucosal t o x i c i t y  i s  p H  dependent. 
t h i s  i n v e s t i g a t i o n  t h e r e f o r e  i s  t o  d e f i n e  t h e  r o l e  of  LPC i n  a l k a l i n e  b i l i a r y  
r e f l u x ,  where luminal  pH may b e  a de te rminant  of  t h e  s e v e r i t y  of  u l c e r a t i o n .  

Experiments  were conducted upon male Wistar rats u s i n g  a n  e x  v i v o  gastr ic  chamber 
technique ,  ba th ing  s o l u t i o n s  b e i n g  r e p l a c e d  every 15 minutes .  For  t h e  f i r s t  hour 
( p e r i o d  I c o n t r o l ) ,  t h e  stomach w a s  exposed t o  a c i d  test  s o l u t i o n  (ATS 
c o n t a i n i n g  100 mM HC1, 54 mM NaC1,  PEG 5 g 1-1 and [ I4C]  PEG 10 U C i  1- . For t h e  
subsequent  t w o  1 hour p e r i o d s  ( p e r i o d s  I1 and 111) one of f o u r  protocols w a s  
employed: A )  ATS i n  p e r i o d s  I1 and 111, B) n e u t r a l  t e s t  s o l u t i o n  (NTS) i n  p e r i o d  
I1 fo l lowed by ATS i n  p e r i o d  111, C )  ATS c o n t a i n i n g  5 mM LPC + 5 mM sodium 
taurodeoxychola te  (STDC) i n  p e r i o d s  I1 + 111, or D )  NTS c o n t a i n i n g  5 mM LPC + 5 
mM STDC i n  p e r i o d  I1 fol lowed by ATS c o n t a i n i n g  5 mM LPC + 5 mM STDC i n  p e r i o d  
111. NTS a t  H 7.4 comprised 100 mM mannitol ,  34 mM NaC1,  20 mM T r i s  b u f f e r ,  PEG 
5 g 1-l and IY4C1 PEG 10 U C i  1-I. 

LPC and STDC, conta ined  i n  e i t h e r  ATS or NTS are damaging t o  t h e  g a s t r i c  mucosa 
c a u s i n g  s i g n i f i c a n t  i n c r e a s e s  i n  i o n  f l u x e s  when compared t o  c o n t r o l s  
(Mann-Whitney U t e s t ) .  Also,  when LPC + STDC i s  a p p l i e d  i n  NTS fol lowed by 
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t r e a t m e n t  i n  ATS t h e r e  is  a s i g n i f i c a n t  decrease  i n  p o t e n t i a l  d i f f e r e n c e  (PD). 
Table  1 Group C Group D 

Per iod  I1 P e r i o d  111 P e r i o d  I1 P e r i o d  I11 - AH' (UEq) -24.5 23.7 -32.223.9 -62.3 +5.5* 
ANa+ (VEq) 25.2 22.9* 27.9+3.7 12.4 L2.01 45.1 E2.5* 
AK+ ( VEq ) 1.63+0.12 1 . 7 ~ 0 . 1  1 .25+0 .15 2.7 20.16* 
APD (mv) 1.4 zO.9 

Values are expressed as mean changes p e r  15 mins 2 SEM 
* Denotes a s i g n i f i c a n t  d i f f e r e n c e  between groups C and D ( p  < 0.05) 

Subsequent v i s u a l  assessment  conf i rms  t h a t  g r e a t e r  u l c e r a t i v e  damage w a s  p r e s e n t  
i n  ra t s  from group D compared t o  group C. These r e s u l t s  i n d i c a t e  t h a t  an 
equimolar  c o n c e n t r a t i o n  of  LPC and STDC is  more damaging when a p p l i e d  i n i t i a l l y  
i n  NTS t h a n  i n  ATS provided  t h e  mucosa is p laced  under  subsequent  a c i d  load.  
Comparison of r e s u l t s  from a 2 hour t r e a t m e n t . w i t h  ATS c o n t a i n i n g  LPC and STDC 
w i t h  t h o s e  r e p o r t e d  f o r  STDC a l o n e  (Newbery e t  a 1  1984) i n d i c a t e  t h a t  LPC h a s  
l i t t l e  e f f e c t  on o v e r a l l  b i l e  s a l t  t o x i c i t y .  Although mean i o n  f l u x e s  are 
g e n e r a l l y  less t h a n  t h o s e  o b t a i n e d  f o r  STDC a lone  no s i g n i f i c a n t  d i f f e r e n c e s  
could  be shown except  a n  approximate 35% r e d u c t i o n  i n  K+ f l u x  (p  0 .05) .  
T h i s  s t u d y  demonstrates  t h a t  u n l i k e  PC, LPC h a s  l i t t l e  e f f e c t  on b i l e  s a l t  
induced gastric i n j u r y  a t  a c i d  p H  and s u g g e s t s  t h a t  t h e  a c t i v i t y  o f  PPA 
importance i n  de te rmining  t h e  t o x i c i t y  of b i l e  salts  i n  r e f l u x  r e l a t e d  u l c e r  
d i s e a s e .  Moreover t h e  magnitude and d u r a t i o n  of  r ise i n  g a s t r i c  p H  fo l lowing  
a l k a l i n e  r e f l u x  may be  of  c o n s i d e r a b l e  s i g n i f i c a n c e  i n  de te rmining  u l t i m a t e  
topical i r r i t a n c y .  
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