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B i l e  sa l t s  are known t o  be involved  i n  s e v e r a l  b i o l o g i c a l l y  important  
physicochemical r e a c t i o n s  such  as g a l l s t o n e  d i s s o l u t i o n  and membrane 
i n t e r a c t i o n  (Barbara e t  a1 1983) and a knowledge of t h e  c o n c e n t r a t i o n  of b i l e  
s a l t  monomer could  h e l p  i n  unders tanding  some of t h e  mechanisms involved.  
Severa l  methods have been repor ted  i n  t h e  l i t e r a t u r e  f o r  o b t a i n i n g  monomer 
c o n c e n t r a t i o n  i n c l u d i n g  t h a t  of Amman and Walter (1982) .  Thei r  technique u s e s  
Sephadex G10, 14C l a b e l l e d  b i l e  sa l t  and 3H l a b e l l e d  aqueous phase marker ,  
r a f f i n o s e .  The o b j e c t  of t h i s  work w a s  t o  develop a method without  t h e  use of 
radiochemicals  o r  an aqueous phase marker. 
Sephadex G10 beads have a n  e x c l u s i o n  l i m i t  of 700 d a l t o n s  which prevents  dimers  
and h igher  aggrega tes  of b i l e  s a l t s  e n t e r i n g  t h e  g e l .  The fo l lowing  e q u i l i b r i a  
could e x i s t  i n  a s o l u t i o n  c o n t a i n i n g  Sephadex G10 beads and b i l e  s a l t :  
BMB = % and x h  (Bm)x where hB and 
Sephadex and i n  superna tan t  r e s p e c t i v e l y  and ( B M B ) ~  a r e  b i l e  s a l t  a g g r e g a t e s  
x 2. I f  aggrega t ion  does n o t  occur  then  t o t a l  b i l e  c o n c e n t r a t i o n  [BT] e q u a l s  
monomer c o n c e n t r a t i o n  [BM] = [ B m ]  + [Bu]. I f  t h e  beads are s e p a r a t e d  and 
allowEd t o  r e e s t a b l i s h  e q u i l i b r i a  i n  a f r e s h  b u f f e r  s o l u t i o n  then [BMB] = [ B M ~ ]  
+ [ B m ]  s i n c e  only  monomer i s  p r e s e n t  i n  t h e  beads ( s u p e r s c r i p t  r e f e r s  t o  second 
e q u i l i b r i u m  between g e l  and b u f f e r ) .  
a re , , cons tan t  then f o r  a micellar s o l u t i o n  t h e  monomer c o y e n t r a t i o n  [BM] = 
[Bm]/K where t h e  c o n s t a n t  K i s  t h e  s l o p e  of p l o t  of [ B m ]  a g a i n s t  [BT] when 
[BT] < c r i t i c a l  m i c e l l e  c o n c e n t r a t i o n  (CMC). Bile sa l t s  can be assayed by 
r e v e r s e  phase h i g h  performance l i q u i d  chromatography (HPLC) us ing  C18 columns 
with an a c e t o n i t r i l e  water mobile phase and a UV d e t e c t o r  o p e r a t i n g  a t  200 nm 
(Linnet  1982). The procedure adopted used 200 mg Sephadex G10 beads which were 
incubated f o r  t h r e e  hours  wi th  shaking  a t  room temperature  wi th  10 c m 3  of 0.02 M 
phosphate b u f f e r  pH 7.4 c o n t a i n i n g  taurodeoxycholate  (TDC) c o n c e n t r a t i o n s  up t o  
20 mM. F u r t h e r  experiments  were c a r r i e d  out  i n  which sodium c h l o r i d e  (0.158 M) 
and a range of egg l e c i t h i n  c o n c e n t r a t i o n s  were added t o  t h e  incubat ion  
mixtures .  The Sephadex beads were s e p a r a t e d  by c e n t r i f u g i n g  a t  2000 rpm f o r  t e n  
minutes ,  a l lowed t o  d r a i n  by i n v e r s i o n  and then resuspended i n  b u f f e r .  
Equi l ibr ium was allowed t o  be e s t a b l i s h e d  and t h e  beads r e c e n t r i f u g e d .  
s u p e r n a t a n t  was then analysed by HPLC. A l l  experiments  were repeated a t  least  
i n  d u p l i c a t e .  
us ing  TDC c o n c e n t r a t i o n s  below i t s  CMC and gave a va lue  of 0.420 2 S.D. 0.008 
f o r  b u f f e r  and 0.382 2 0.012 f o r  0.158 M NaC1. The r e s u l t s  show t h a t  t h e  
d i s t r i b u t i o n  i s  c o n s t a n t  and independent  of c o n c e n t r a t i o n  up t o  t h e  CMC. From a 
graph of monomer concent ra t ion  p l o t t e d  as a f u n c t i o n  of b i l e  s a l t  c o n c e n t r a t i o n  
a CMC of 1.9 mM was obtained.  The number of monomers p r e s e n t  was reduced by t h e  
o r d e r  of 16% when t h e  s o l u t i o n  conta ined  0.158 M sodium c h l o r i d e .  In s o l u t i o n s  
c o n t a i n i n g  equimolar  c o n c e n t r a t i o n s  of TDC and egg phosphat idylchol ine  i n  
phosphate b u f f e r  t h e  CMC was lowered t o  1 mM TDC and t h e  monomer c o n c e n t r a t i o n  
a t  h igher  TDC va lues  a l l  decreased by approximately t h e  same amount (38% 2 
S.D. 0.8). 
Walter (1982)  and Kra tohvi l  (1984). 
de te rmina t ion  of b i l e  s a l t  monomers i n  t h e  presence of o t h e r  b iochemica l ly  
important  compounds which w i l l  e n a b l e  t h e  re levance  of t h e  monomer c o n c e n t r a t i o n  
i n  b i l e  s a l t  i n t e r a c t i o n s  t o  be eva lua ted .  
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a r e  b i l e  s a l t  monomer i n  

Assuming t h a t  d i s t r i b u t i o n  c o e f f i c i e n t s  

The 

K used i n  t h e  c a l c u l a t i o n s  was determined i n  each experiment  

These r e s u l t s  a r e  i n  good agreement wi th  those  found by Amman and 
The method developed can be used f o r  t h e  




