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The effect of long-term administration of urso- 
deoxycholic acid on the ileal absorption of endogen- 
ous bile acids was determined using the tauro 23 
(''Se) selena-25 homotaurocholic acid test in a con- 
trolled double-blind study involving healthy subjects 
(n = 15). Subjects received placebo or 13 to 15 mglkgi 
day ursodeoxycholic acid for 5 wk. In the placebo group 
(n = 7) there was no change in the composition of 
serum bile acids or in the mean percentage of retention 
of tauro 23("Se) selena-25 homotaurocholic acid 
(36.1% f 6.0% vs. 38.7% * 6.7%). In contrast, in the 
ursodeoxycholic acid group, serum ursodeoxycholic 
acid conjugates increased and the percentage of re- 
tention of t a m  23 ('"Se) selena-25 homotaurocholic 
acid fell from 45.8% ? 6.8% to 20.5% & 5.7% (p < 0.01). 
We conclude that ursodeoxycholic acid administration 
reduces ileal absorption of endogenous bile acids. 
These findings provide a rational explanation for the 
changes in the composition of the bile acid pool during 
ursodeoxycholic acid therapy and could have im- 
portant therapeutic implications. (HEPATOLOGY 1990; 12: 
1206-1208. ) 

The administration of ursodeoxycholic acid (UDCA) 
induces qualitative changes in the bile acid pool in 
gallstone patients and in patients with primary biliary 
cirrhosis (PBC). The proportion of endogenous bile acids 
decreases; that of UDCA increases and UDCA becomes 
the major circulating bile acid ( 1, 2 1. 

Although it was originally thought that UDCA in- 
hibited bile acid synthesis (3 ) ,  it was suggested in a 
recent and extensive review that the hepatic synthesis of 
bile acids from cholesterol is moderately increased or, at 
worst, unchanged by therapeutic doses of UDCA ( 4 ) .  
Consequently, UDCA might promote intestinal ex- 
cretion of primary bile acids by competitive inhibition of 
the active ileal transport between UDCA conjugates and 
endogenous bile acid conjugates. Active ileal absorption 
is the major mechanism of conservation of the bile acid 
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pool (5). Although in uitro and in uiuo experimental 
studies have shown mutual inhibition of this active 
intestinal transport between pairs of bile acids (6-8), 
UDCA had not been studied. 

To test the hypothesis of the inhibition of ileal bile acid 
absorption by UDCA, we used the SeHCAT test (tauro 
23 ["Se] selena-25 homotaurocholic acid), which is 
highly sensitive and specific in the investigation of active 
ileal absorption of bile acids (9-13). 

SUBJECTS AND METHODS 
Fifteen healthy volunteers (five men, 10 women), aged 26 to 

47 yr (mean = 34 yr), gave informed consent to participate in 
this double-blind study, which was approved by the ethics 
committee of the H6pital Saint-Antoine. On the first day of the 
study, a 20-ml blood sample was taken from each subject at 
8 .AM after a 12-hr fast for transaminase, alkaline phosphatase, 
y-glutamyl transpeptidase and serum bile acid measurements. 
Serum bile acids were measured using HPLC as described 
previously (14). The subjects then received, with a standard 
meal, 370 kBq (10 FCi) '?3eHCAT (Amersham France, Les 
Ulis, France) in capsule form. Two hours later, external 
anterior and posterior y-camera countings were performed 
using a large-field uncollimated y-camera. The countings were 
repeated on day 8, and the proportion of '"SeHCAT retained 
after 7 days was calculated using the formula: 

where V,,, and V,m,, are anterior and posterior counting 
values, respectively. On day 8 the subjects were randomized to 
receive either UDCA (13 to 15 mgAcg/day I750 to 1,000 
mg/dayJ; n = 8) or placebo (n = 7 )  in double-blind fashion. 
UDCA and placebo capsules were prepared and provided 
unlabeled by Roussel-Uclaf (Paris, France). The subjects 
received 3 or 4 capsulestday according to body weight: one or 
two with breakfast and two with the evening meal. On day 36, 
a 20-ml blood sample was taken from each subject a t  8 AM after 
a 12-hr fast and the '"SeHCAT test was repeated: the morning 
dose of UDCA or placebo was ingested just after blood sampling 
and the dose of '"SeHCAT was gven at noon with a stan- 
dardized meal. The UDCA or placebo treatment was continued 
until the final y-counting (day 43). 

Statiutical Analysis. Results are expressed as mean 2 
S.E.M.; statistical comparisons were made using Student's 
paired t test. 
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FIG. 1. Changes in percentage of ’%eHCAT retention over 5 wk in placebo and UDCA groups. 

RESULTS 
There was no difference between the two groups in 

terms of the percentage of retention of 75SeHCAT at day 
8 (36.1% +. 6.0% in the placebo group vs. 45.9% k 6.8% 
in the UDCA group). All subjects showed normal serum 
transaminase, alkaline phosphatase and y-glutamyl 
transpeptidase activities at the beginning and end of the 
study. None experienced diarrhea or any other side 
effect. 

After 5 wk, in the placebo group the percentage of 
retention of 76SeHCAT had not changed significantly: 
36.1% 2 6.0% and 38.7% +. 6.7% (Fig. 1). Only traces 
( < 0.5 pmoVL) of serum UDCA conjugates were detected 
at day 1 and day 36. In contrast, the percentage of re- 
tention of 76SeHCAT fell significantly after 5 wk of 
UDCA administration: from 45.9% 2 6.8% to 20.5% t 
5.7% (p < 0.01; Fig. 1). During UDCA administration, 
serum UDCA conjugate levels rose from trace amounts 
(<0.5 p,moVL) to 6.0 k 0.5 pmoVL (range = 5.3 to 
8.5 pmoVL). 

DISCUSSION 
SeHCAT is a synthetic conjugated trihydroxy bile acid 

absorbed and excreted at the same rate as taurocholate 
in humans and not absorbed when the terminal ileum 
has been excised or bypassed (9, 13). The half life of 
selenium is 120 days; thus the biological half-life of 
7SSeHCAT is a good indicator of the fecal elimination of 
this bile salt. Because of its low pK and resistance to 
bacterial deconjugation, it is an ideal substance to study 
active ileal bile acid transport in man (13). In this study, 
the test dose of SeHCAT was not administered with 
unconjugated UDCA but after a meal and 4 hr after the 
last dose of UDCA. It is thus reasonable to assume that 
the SeHCAT test remains in our conditions a valid 
marker of endogenous bile acid circulation. 

Our study shows that the chronic administration of 
UDCA to healthy adults produces a frank decrease in 
SeHCAT retention. This decreased retention of SeHCAT 

might theoretically be explained by two mechanisms: (a) 
a reduced ileal absorption of the bile acid or (b) a de- 
creased colonic retention of the radioactivity caused by 
an effect of UDCA or one of its metabolites on colonic 
motility. We did not measure the colonic transit time of 
our subjects; however, such a colonic mechanism is un- 
likely for the following reasons: (a) we did not observe 
any modifications of stool frequency or consistency in 
the subjects of this study as previously reported (15), (b) 
the direct infusion of UDCA in the human colon does not 
produce diarrhea (16) and only high concentrations of 
deoxycholate seem able to stimulate the colonic motility 
(17-19) and (c) “SeHCAT retention is not affected by 
diarrhea of jejunal or colonic origin (10, 11). Finally, it 
should be noted that in two of our subjects who received 
UDCA, the percentage of retention of 76SeHCAT fell in 
the pathological range only observed in cases of ileal 
resection, ileal diseases or during cholestyramine treat- 
ment (10, 11). Thus the most likely mechanism of the 
decrease in SeHCAT retention is a decrease in SeHCAT 
ileal absorption, indicating that UDCA would cause en- 
dogenous bile acid malabsorption. The modifications of 
the bile acid pool observed during UDCA therapy could 
therefore be a result of competition between UDCA con- 
jugates and endogenous bile acid conjugates at the active 
ileal absorption site rather than to a decrease in bile acid 
synthesis. Indeed, previous studies have shown that 
UDCA, in contrast to chenodeoxycholic acid (CDCA), 
does not significantly suppress (and may moderately in- 
crease) bile acid synthesis in man(1, 4, 20-23) and does 
not inhibit cholesterol 7whydroxylase activity in the rat 
(24). Furthermore, UDCA increases the catabolic rate of 
cholic acid and CDCA (20-22, 25). During short-term 
treatment with UDCA the fecal excretion of deoxycholic 
acid, CDCA and especially lithocholic acid is increased 
(26,27). However, fecal steroid profiles provide little in- 
formation regarding ileal conservation of bile acids 
during UDCA administration because bile acids are ex- 
tensively metabolized and UDCA may be absorbed in the 
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colon (28, 29). In agreement with our findings, recent 
studies in patients with ileostomy have shown that 
UDCA administration in a single oral dose of 500 mg 
leads to an increase in the ileal excretion of cholic acid 
and CDCA (30 1.  

The long-term administration of UDCA induces 
clinical and biochemical improvements in patients with 
PBC (31), possibly by a decrease in potentially toxic 
endogenous bile acids and the concomitant increase in 
UDCA, a nontoxic hydrophilic bile acid in uitro and in 
humans (32, 33). It seems reasonable to think that the 
substitution for endogenous bile acids by UDCA in 
patients with PBC (2,  341 occurs through the same 
mechanism as in healthy adults, 1i.e.. increased intes- 
tinal excretion by competitive inhibition of ileal reab- 
sorption). If this is the case, it would have important 
therapeutic implications, because the modifications of 
the bile acid pool and the beneficial effect of UDCA would 
be less marked or delayed in patients with severe 
cholestasis than in patients with mild cholestasis, given 
the reduced enterohepatic circulation and ileal flow of 
endogenous bile acids in the former. 

In conclusion, our results demonstrate that UDCA 
administration reduces the ileal absorption of endog- 
enous bile acids in healthy adults, providing a rational 
explanation for the changes in the composition of the 
bile acid pool during UDCA therapy. Further studies are 
required to determine whether this phenomenon occurs 
in patients with mild and advanced cholestasis. 
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