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In  t h e  stomach mucus is purported t o  c o n t r i b u t e  t o  t h e  g a s t r i c  mucosal b a r r i e r  
by forming a cont inuous p r o t e c t i v e  g e l  l a y e r  adherent  t o  t h e  s u r f a c e  e p i t h e l i a l  
cel ls .  C o n f l i c t i n g  evidence e x i s t s  a s  t o  whether b i l e  sa l t s  break  down mucus 
s t r u c t u r e  (Mart in  e t  a1 1978; B e l l  e t  a 1  1985) a l though i n t r a g a s t r i c  
c o n c e n t r a t i o n s  a r e  known t o  be a c u t e l y  u lcerogenic .  Recently t h e  t o x i c i t y  of 
b i l e  sa l t s  t o  t h e  mucosal b a r r i e r  h a s  been shown t o  be mi t iga ted  by t h e  presence 
of phosphat idylchol ine  (PC) (Mart in  e t  a1 1985). Whether p a r t  of t h e  p r o t e c t i v e  
f u n c t i o n  of PC i n v o l v e s  a modi f ica t ion  of b i l e  s a l t  a c t i o n  upon mucus s t r u c t u r e  
has  not  been p r e v i o u s l y  i n v e s t i g a t e d .  The purpose of t h i s  s tudy  is t h e r e f o r e  t o  
determine t h e  e f f e c t  of p h y s i o l o g i c a l  c o n c e n t r a t i o n s  of sodium taurodeoxycholate  
(STDC) on t h e  p h y s i c a l  p r o p e r t i e s  of g a s t r i c  mucus and t o  assess i f  t h e s e  are 
a l t e r e d  by t h e  presence of PC. 
Samples of g a s t r i c  mucus from f r e s h l y  s l a u g h t e r e d  p i g s  ( S u i s  s c r o f a  domest ica)  
were pooled,  s o l u b i l i s e d  i n  a p r o t e a s e  i n h i b i t i n g  b u f f e r  and p u r i f i e d  by g e l  
f i l t r a t i o n  on Sepharose CL4B a t  4'C. 
0.02 M Tris HC1 b u f f e r  a t  pH 7 . 4 ,  t h e  p u r i f i e d  g l y c o p r o t e i n  was concent ra ted  t o  
a g e l  by u l t r a f i l t r a t i o n  and t h e  d r y  weight determined.  An a p p r o p r i a t e  q u a n t i t y  
of Tris b u f f e r  was in t roduced  by g e n t l e  mixing t o  g ive  a g e l  of 8.8% w/w and t h e  
sample s t o r e d  overn ight  a t  4'C. Sample a l i q u o t s  were subsequent ly  a d j u s t e d  w i t h  
a p p r o p r i a t e  b u f f e r e d  t es t  s o l u t i o n s  t o  y i e l d  8% w/w g e l s  c o n t a i n i n g  e i t h e r  ( i )  
5 mM STDC, ( i i )  20 mM STDC, ( i i i )  5 mM STDC + 5 mM PC, ( i v )  20 mM STDC + 20 mM 
PC, o r  ( v )  b u f f e r  a lone  ( c o n t r o l ) .  All samples were s t o r e d  f o r  2 hours  at  4'C 
t o  ensure homogeneity before  conduct ing r h e o l o g i c a l  i n v e s t i g a t i o n s  u s i n g  an 
o s c i l l a t i n g  sphere  microrheometer (James & M a r r i o t t  1982). Determinat ions were 
c a r r i e d  o u t  on a t  l e a s t  10 samples per  group. 
When compared w i t h  c o n t r o l s  both c o n c e n t r a t i o n s  of STDC s i g n i f i c a n t l y  reduced 
mucus e l a s t i c i t y  (G ' )  and v i s c o s i t y  (G") a t  a l l  o s c i l l a t o r y  f r e q u e n c i e s  w i t h i n  
t h e  t e s t  range 0.2 t o  20 Hz. Treatment wi th  20 mM STDC r e s u l t e d  i n  d e c r e a s e s  i n  
G '  and GI' of 50% and 40% r e s p e c t i v e l y  ( p  < 0.005), w h i l s t  5 mM STDC reduced both  
moduli by approximately 35% ( p  < 0.05). The decrease  in v i s c o e l a s t i c i t y  
observed i n  t h e  presence of STDC was s i g n i f i c a n t l y  reduced ( p  < 0.05) by 
i n c l u s i o n  of equimolar  c o n c e n t r a t i o n s  of PC. This e f f e c t  was more apparent  a t  
20 mM than  5 mM, suppor t ing  r e s u l t s  from a previous s tudy  demonst ra t ing  
m i t i g a t i o n  by PC of  b i l e  s a l t  induced damage t o  t h e  mucosal b a r r i e r  a s  a whole 
(Mart in  e t  a 1  1985). G '  and G" v a l u e s  of mucus t r e a t e d  with 20 mM STDC + 20 mM 
PC were not  s i g n i f i c a n t l y  d i f f e r e n t  t o  c o n t r o l  v a l u e s ,  whilst t r e a t m e n t  of mucus 
with 5 mM STDC + 5 mM PC r e s u l t e d  i n  an approximate 15% r e d u c t i o n  i n  both 
parameters  bu t  t h e s e  were only s i g n i f i c a n t l y  d i f f e r e n t  from c o n t r o l  v a l u e s  
( p  < 0.05) a t  h a l f  of t h e  f r e q u e n c i e s  t e s t e d .  
These r e s u l t s  demonstrate  t h a t  b i l e  s a l t s  are mucolyt ic  a t  c o n c e n t r a t i o n s  
similar t o  those  found i n  t h e  stomach fo l lowing  duodenogas t r ic  r e f l u x .  Such 
breakdown i n  g e l  s t r u c t u r e  i n  vivo may s e r i o u s l y  compromise mucus b a r r i e r  
f u n c t i o n  l e a d i n g  t o  an impairment i n  mucosal defence and subsequent  u l c e r a t i v e  
damage. Moreover, b i l i a r y  phosphol ipid c o n t e n t  would appear  t o  be a major 
determinant  of t h e  damaging p o t e n t i a l  of r e f l u x e d  b i l e  t o  t h e  mucus b a r r i e r  and 
u l t i m a t e l y  t h e  under ly ing  g a s t r i c  mucosa. 
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