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CHENODEOXYCHOLIC, DEOXYCHOLIC AND C H O L I C  A C I D S  
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Bile a c i d  therapy d i s s o l v e s  c h o l e s t e r o l  g a l l s t o n e s  (Danzinger e t  a1 1972); urso-  
deoxycholic (UDCA) and chenodeoxycholic (CDCA) a c i d s  a r e  o f  p a r t i c u l a r  c l i n i c a l  
i n t e r e s t .  Thei r  chemical s t r u c t u r e s  d i f f e r  on ly  i n  t h e  o r i e n t a t i o n  o f  t h e  7 hy- 
droxyl  group on t h e  s t e r o i d  nucleus i n  t h a t  CDCA i s  t h e  a epimer while  UDCA i s  t h e  
B epimer. This d i f f e r e n c e  g ives  CDCA a g r e a t e r  c a p a c i t y  t o  s o l u b i l i s e  c h o l e s t e r o l  
(Carey e t  a1 1981). 

Using photon c o r r e l a t i o n  spectroscopy (PCS) and s u r f a c e  tens ion  (ST) measurements 
we i n v e s t i g a t e d  t h e  p r o p e r t i e s  o f  NaCDC and NaUDC and compared them with o t h e r  
common b i l e  sa l t s ,  t h e  deoxycholate (NaDC) and c h o l a t e  paC) - see Table 1. The 
PCS measurements, performed on 5% s o l u t i o n s ,  provided d i f f u s i o n  c o e f f i c i e n t s  (D)  
and p o l y d i s p e r s i t y  ind ices  (Q) as obtained from a q u a d r a t i c  f i t t i n g  procedure. 
Hydrodynamic r a d i i  (%) were c a l c u l a t e d  from va lues  o f  D by us ing  t h e  Stokes-  
E i n s t e i n  equat ion and t h e s e  es t imates  were used t o  f i n d  t h e  approximate apgrega- 
t i o n  number, Z ,  v i a  t h e  r e l a t i o n s h i p s  proposed by Mazer e t  a1 (1979). The PCS 
procedure was a l s o  used t o  determine t h e  c r i t i c a l  mice l le  concent ra t ions  ( the  
f i r s t  t ime such a method has  been publ i shed) .  The s t a t i c  Wilhelmy p l a t e  method 
f o r  measuring s u r f a c e  t e n s i o n  provided an a d d i t i o n a l  es t imate  o f  t h e  CMC, t o g e t h e r  
with va lues  f o r  t h e  s u r f a c e  a r e a  p e r  molecule (a) a t  t h e  i n t e r f a c e .  

We a l s o  s t u d i e d  t h e  i n t e r a c t i o n  of  2-phenylethanol (2PE) with b i l e  s a l t s  by PCS, 
by adding i n c r e a s i n g  amounts o f  t h e  aromatic a lcohol  t o  5% w/v s o l u t i o n s  i n  0.15M 
NaC1, pH 10,  25OC (Fig.  1). 

Table 1. P r o p e r t i e s  of  b i l e  sa l t s  i n  NaDC 
0.15M N a C l ,  pH 10, 25OC. 

b c  
B i l e  CMC (ST) CMC (PES)a a 5 
sa l t  ~ i - 1  m~1- W2 A x10 
NaUDC 6 . 3  7 
NaCDC 2 .7  5 97 15 522 10 
NaDC 2.8 4 98 17 5+2 1 4  
NaC 6.6 8 95 10 8+4 3 
a 
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upper l i m i t o a s s e s s e d  
S.D. + 0 . 5  A 0 01 0 2  0.3 0.4 
n = 10. Alcohol conc.thn) 

Sodium chenodeoxycholate and deoxycholate provided comparable CMCs,  which were 
less than t h o s e  o f  t h e  ursodeoxycholate and c h o l a t e  s a l t s .  
va lues  a t  any s p e c i f i c  concent ra t ion  were i n  t h e  o r d e r  NaC = NaUDC > NaDC = NaCDC. 
This  order  shows t h a t  ursodeoxycholic a c i d  i s  similar i n  h y d r o p h i l i c i t y  t o  t h e  
t r ihydroxy c h o l i c  a c i d ,  b u t  more hydrophi l ic  than t h e  o t h e r  dihydroxy a c i d s ,  
chenodeoxycholic and deoxychol ic .  
numbers followed similar t r e n d s  i n  t h a t  NaDC > NaCDC > NaUDC > NaC. The small  
d i f f e r e n c e s  i n  molecular s t r u c t u r e  a r e  r e f l e c t e d  by t h e  s i m i l a r  a va lues .  The 
p o l y d i s p e r s i t y  index is not  s i g n i f i c a n t l y  d i f f e r e n t  f o r  any p a r t i c u l a r  b i l e  sa l t .  
The way i n  which t h e  m i c e l l a r  s i ze  increases  on t h e  a d d i t i o n  o f  t h e  phenylethanol  
sugges ts  t h a t  mixed mice l les  form o r  t h a t  microemulsion d r o p l e t s  a r e  s t a b i l i s e d  by 
t h e  b i l e  sa l t  molecules. 
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The sur face  tens ion  

The hydrodynamic r a d i i  and t h e  aggregat ion 
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