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Hydrophobic bile acids have been shown to he 
hepatotoxic, whereas treatment with ursodeoxy- 
cholic acid, a hydrophilic bile acid, has improved 
liver function indices in patients with chronic liver 
disease. Taurine administration has also been sug- 
gested to he useful for chronic hepatitis, taurine- 
conjugated bile acids being more hydrophilic than 
glycine-conjugated bile acids. To determine if tau- 
rine and ursodeoxycholic acid are beneficial and if 
their effects are additive, a double-blind, randomized 
trial was designed comparing the effects of ursode- 
oxycholic acid, taurine, and a combination of the two 
on indices of liver injury in 24 patients with chronic 
hepatitis. They were assigned at random to two of 
the four following treatments: ursodeoxycholic acid 
(600 mg/day), taurine (1.5 g/day), ursodeoxycholic 
acid plus taurine (600 mg + 1.5 g/day) or placebo, 
given in two successive cycles of 2 mo each, accord- 
ing to a balanced incomplete-block design. Ursode- 
oxycholic acid became the predominant hiliary bile 
acid when administered alone or in combination 
with taurine, and taurine conjugate levels increased 
during taurine administration. Ursodeoxycholic acid 
reduced aspartate aminotransferase (35%), alanine 
aminotransferase (33 %), and y-glutamyl transpeptid- 
ase (al%), whereas taurine alone did not. The addi- 
tion of taurine to ursodeoxycholic acid produced 
only minor changes in the effects of ursodeoxycholic 
acid alone. Results were confirmed by the administra- 
tion of ursodeoxycholic acid, in a successive open 
phase of the study, to the entire patient population, 
which was large enough for different subsets of 
patients to he compared. Serum bile acids were 
measured at entry and during the open phase: pri- 
mary bile acids did not change, whereas ursode- 
oxycholic acid levels increased from trace amounts 
to very high levels, especially in patients with more 
severe histological disease. It is concluded that ur- 

sodeoxycholic acid, but not taurine, improves enzy- 
matic indices of liver injury in chronic hepatitis. 

D ifferent bile acids have opposite effects on liver 
cells. In experimental models, two hydrophobic 

bile acids, chenodeoxycholic acid (CDCA) and deoxy- 
cholic acid, can cause cellular damage or cholestasis 
(1,2), whereas a hydrophilic bile acid, ursodeoxycholic 
acid (UDCA), prevents or partially reverses the toxic 
effects of other bile acids ($4). Hypertransaminasemia 
was observed in humans during the administration of 
CDCA and deoxycholic acid (5,6], whereas striking 
improvements in liver function indices were observed 
in patients with primary biliary cirrhosis treated with 
UDCA in a long-term, though uncontrolled, study (7). 
Consistent decreases in serum transaminase levels 
had already been found in 6 patients with chronic 
active hepatitis during treatment with UDCA for 
gallstone dissolution (8) and, in a preliminary report, 
taurine had also been shown to reduce serum transam- 
inase levels in patients with chronic active hepatitis 
(91. 

On the basis of these data, it has been suggested that, 
in patients with cholestatic or inflammatory liver 
disease, retention of and increased liver perfusion 
with endogenous hydrophobic bile acids could contrib- 
ute to the liver cell injury, whereas enrichment of the 
circulating bile acid pool with more hydrophilic and 
less detergent components, such as UDCA or taurine 
conjugates, should be beneficial (9-11). 

Abbreviations used in this paper: CA, cholic acid; CDCA, 
chenodeoxycholic acid; DCA, deoxycholic acid; GGT, y-glutamyl 
transpeptidase; P, placebo; U or UDCA, ursodeoxycholic acid; T, 
taurine. 
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To determine if taurine and UDCA are beneficial 
and if their effects are additive in patients with 
chronic hepatitis, a double-blind trial was designed 
comparing the effects of the administration of placebo, 
UDCA, taurine, or a combination of the two. The study 
was extended to a second “open” phase to investigate 
the effects of treatment with UDCA on the entire 
patient population and to compare the responses to 
treatment of different subsets of patients. 

Patients and Methods 

Patients 

Twenty-four patients fulfilling the following criteria 
were included in the trial: histological evidence of chronic 
hepatitis in a liver biopsy sample taken in the previous 24 mo 
[Table 1); serum values of alanine aminotransferase (ALT) at 
least twice the upper limit of normal (40 III/L) at 2 separate 
checkups in the previous 6 months; serum bilirubin in the 
normal range; and no clinical, endoscopic, or ultrasono- 
graphic signs of portal hypertension. Corticosteroids, taken 
in the past by 8 patients, had to have been stopped for at least 
1 yr. No patient had a history of alcohol abuse, and alcohol 
intake had been limited to a minimum in the 6 mo before 
and during the study. Ultrasound examination of the upper 
abdomen was performed at the time of enrollment to 
confirm the absence of liver tumors and to assess patency of 
the biliary tree. Biliary tract abnormalities were found only 
in patient 1 (gallbladder stones] and patient 14 [bile sludge). 

The histological diagnoses are specified in Table 1: 15 
patients had chronic active hepatitis, 6, chronic lobular 
hepatitis, and 8, chronic persistent hepatitis. Of the 15 
patients with chronic active hepatitis, 8 had more severe 
disease according to histological evaluation, i.e., cirrhosis (8 
cases] and/or bridging necrosis. Autoantibody tests were 
always negative. On the basis of history, hepatitis B virus 
serum markers, and histology, the etiology of chronic hepati- 
tis could be attributed to hepatitis B or non-A, non-B viruses 
in the large majority of patients. A positive result for 
presence of hepatitis B surface antigen was found in 4 (Nos. 
1, 7, 8, and lo]. 

The patients gave oral consent after being informed about 
the nature, purpose, and requirements of the study. 

Experimental Design 

Double-blind phase. Four types of treatment were 
compared: UDCA (600 mg/day), taurine (1.5 g/day], UDCA 
plus taurine (600 mg + 1.5 g/day], and placebo, given in 
capsules in three divided doses with meals. Each patient 
was given two treatments in a double-blind fashion for 
consecutive periods of 8 wk each, the type and sequence of 
treatments being assigned according to a balanced incom- 
plete-block design (12) [Table 1). They were instructed to 
report for checkups at the end of each cycle of treatment or 
whenever abnormal symptoms were experienced. 

Fasting blood samples were collected from all patients 
before admission to the study and the morning after the end 
of each cycle of treatment for measurement of serum liver 

Table 1. Characteristics of Patients and Sequence of Treatments 

Treatments” 
(double-blind phase] 

Patient no. Sex Age i yi-1 Weight [kg] Histological diagnosis Cycle 1 Cycle 2 

1 M 52 71 Chronic active hepatitisb T IJ 
2 M 50 67 Chronic active hepatitis U T 
3 M 44 60 Chronic lobular hepatitis U T 
4 M 32 58 Chronic persistent hepatitis P U 
5 M 51 81 Chronic active hepatitis U+T U 
6 M 55 70 Chronic active hepatitis U+T U 
7 M 45 77 Chronic persistent hepatitis P U 
8 M 53 70 Chronic active hepatitisb P U+T 
9 F 27 50 Chronic lobular hepatitis U+T P 

10 M 41 62 Chronic lobular hepatitis T U 
11 F 53 64 Chronic active hepatitisb U P 
12 M 28 60 Chronic lobular hepatitis T P 
13 F 57 69 Chronic active hepatitisb U U+T 
14 M 54 65 Chronic active hepatitis U+T T 
15 M 57 60 Chronic lobular hepatitis U U+T 
16 F 42 45 Chronic active hepatitisb U P 
17 M 60 72 Chronic lobular hepatitis T U+T 
18 F 57 70 Chronic active hepatitisb U+T T 
19 M 52 74 Chronic persistent hepatitis P T 
20 F 31 55 Chronic active hepatitis U+T P 
21 F 54 52 Chronic active hepatitisb T U+T 
22 M 50 63 Chronic active hepatitisb P T 
23 M 41 85 Chronic active hepatitis P U+T 
24 M 45 65 Chronic active hepatitisb T P 

“U, UDCA; T, taurine; U+T, UDCA + taurine; P, placebo. bCirrhosis and/or bridging necrosis in histology. 
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indices and plasma lipid levels. Serum bile acid levels were 
also measured at entry. Because duodenal intubation was 
not a condition of participation in the study, bile-rich 
duodenal aspirates were obtained only from those patients 
who consented and for whom the procedure was successful. 
Three patients decided to leave the study before completing 
the first cycle of the double-blind phase, for reasons not 
related to the treatment, and were replaced by patients 
selected immediately after their withdrawal, who were 
assigned the same type and sequence of treatments (Nos. 5, 
10, and 11) (Table 1). 

Open phase. At the end of the double-blind phase of 
the study, all patients were given open-label LJDCA (600 
mg/day) for z-12 mo (mean, 5 mo). Fasting blood samples 
were collected at the end of the second month of treatment 
and 2 mo after stopping it to measure serum liver indices. 
Serum bile acid levels were measured in the sample col- 
lected during treatment. 

Methods 

Liver function indices (aspartate aminotransferase 
(AST), ALT, y-glutamyl transpeptidase (GGT), alkaline phos- 
phatase, bilirubin, plasma total cholesterol, high-density 
lipoprotein cholesterol, and plasma triglyceride levels) were 
determined by routine laboratory methods. 

Serum levels of cholic acid (CA), CDCA, and UDCA were 
measured by solid-phase enzyme immunoassay in samples 
collected before treatment and during the administration of 
UDCA in the open phase. The samples, stored at -20°C 
until use, were analyzed in a single set of measurements in 
the laboratory of one of the authors (A.R.] after completion 
of the trial. The assay was that published for CDCA and CA 
(13,14). For UDCA, the sensitivity of the assay was 0.01 pmol 
per tube. The antiserum had the same cross reactivity for 
free and taurine- or glycine-conjugated UDCA, whereas 
endogenous bile acids showed a cross reactivity lower than 
1%. The precision of the method was evaluated at three 
levels of UDCA concentration (0.1, 1, and 10 PM): the 
intra-assay coefficient of variation (CV) was always less than 
5.2%, and the interassay CV was less than 7.2%. Biliary bile 
acid composition was determined by high-performance 
liquid chromatography on samples of gallbladder bile ob- 
tained by duodenal intubation after an overnight fast. 
Gallbladder contraction was induced by an i.m. injection of 
cerulein 0.3 Fg/kg body wt (Farmitalia, Milano, Italy). An 
aliquot of 0.5-l ml of gallbladder bile was diluted 1:5 vol/vol 
with 0.07 M KH,PO, buffer (pH = 7) and was passed 
through a Cl8 liquid chromatographic cartridge (Sep-pack, 
Millipore, Waters Associates, Milford, Mass.]. After rinsing 
with 10 ml of distilled water and 3 ml of 10% acetone 
solution, bile acids were eluted with 5 ml of methanol. 
Methanol eluates were reduced in volume to 0.5 ml under 
N, and filtered through a 0.45-wrn nylon membrane (Millex, 
Millipore Waters] before injection of 5 ~1 into a Waters 450 
liquid chromatograph model equipped with a Novapack Cl8 
reverse-phase column (Millipore, Waters] with a 5wm parti- 
cle size. 

An isocratic eluent phase with methanol/O.01 M KH,PO, 
66:34 (pH 5.25) with a flow rate of 1 ml/min and operating 

pressure of 2000 lb/in’ was used. Relative bile acid concen- 
tration was calculated from absorbance at 200 nm. Peaks 
were characterized by slope integration on a Shimadzu CRA 
recorder (Shimadzu Instruments, Columbia, Mass.). The 
areas under the various bile acid peaks were calibrated from 
known concentrations of bile acid solutions. Lithocholic acid 
values, which never exceeded 3% and on the average 
accounted for less than 1% in all the groups, were omitted 
from the calculation. 

The hydrophobicity index proposed by Heuman (15) was 
calculated as an estimate of the overall hydrophobic- 
hydrophilic balance of the bile acid pool. 

Statistical Analysis 

During the double-blind phase of the study, the 
analysis of variance (ANOVA) for balanced incomplete- 
block design, using intrablock information, was used to 
evaluate the significance among treatments of the percent 
changes from the values at entry in liver function indices 
(121. 

Individual patient response to treatments was also as- 
sessed as a simple dichotomous variable (improvement or no 
improvement]. For this purpose, a composite index was 
calculated for each patient, taking into account the sum of 
AST, ALT, and GGT, whose mean levels (IU/L) were 
outside the normal range at entry. The value of each enzyme 
was expressed as a multiple of the upper limit of normal 
range. Improvement during treatment was defined as a 
reduction of more than 30% in this index from its baseline 
value. According to the study design, two treatments could 
be compared in each patient (Table 1): the total number of 
successes of a treatment when the other treatment had failed 
in the same patient was considered for statistical analysis, 
which was performed by Fisher’s exact test (16). 

To compare the differences in the effects of UDCA on 
serum enzymes between the different subsets of patients 
during the open phase, analysis of covariance was used (16). 

Other differences were analyzed by the Student’s t-tests 
for paired or independent data and by ANOVA. To study 
the relationship between serum levels of individual bile 
acids and serum enzyme levels, at entry and after treatment 
with UDCA, correlation coefficients (r) were calculated as 
usual (16) Two-tailed p values were considered for statisti- 
cal comparisons. 

The data for biliary bile acid composition were not 
submitted to statistical analysis because they were derived 
from a nonrandom subset of the patient population. 

Results 

Compliance 

All 24 patients who reported for follow-up at 
the end of the first cycle of treatment completed the 
double-blind and open phases of the study. Their 
compliance was satisfactory, as assessed by the count 
of unused capsules, by the increase in UDCA in bile of 
those patients who underwent biliary drainage during 
the double-blind phase, and by serum UDCA levels 
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during the open phase of the study. In fact, more than 
90% of the prescribed doses had been taken. During 
UDCA administration, UDCA accounted for at least 
19.8% of biliary bile acids, and its serum levels were 
always greater than 6 pmol/L. 

Biliary Bile Acid Composition 

The composition and the hydrophobicity index 
of biliary bile acids are reported in Table 2. 

No substantial differences were found in the per- 
centages of the single bile acids at entry or during the 
administration of placebo or taurine alone. When 
UDCA was administered either alone or in combina- 
tion with taurine, it became the predominant bile acid. 
Marked differences were induced by taurine adminis- 
tration in bile acid conjugation pattern, taurine conju- 
gates increasing from 27.9% at entry to 45.5%. The 
addition of taurine to UDCA produced a less marked 
increase from 25.4% to 33.5% of taurine conjugates. 

The hydrophobicity index of the biliary bile acids 
remained virtually unchanged on placebo, whereas it 
decreased during taurine administration and more 
markedly during UDCA administration. The combina- 
tion of taurine with UDCA induced a further slight 
decrease. 

Serum Liver Indices 

Serum enzyme levels measured during each 
cycle of treatment and the open phase are reported in 
Table 3. 

There were no differences in serum enzyme levels 
among the different treatment groups at entry (p > 0.20; 
ANOVA). During the double-blind phase of the study, 
no changes were found with placebo or taurine alone, 
whereas UDCA administration was followed by signif- 
icant reductions of ALT, AST, and GGT levels in 
serum. The combination of taurine with UDCA pro- 
duced essentially the same effects as UDCA alone. 
Treatments were also compared in terms of individual 
patient response, analyzed as a simple dichotomous 
variable (improvement or no improvement], as indi- 

Table 2. Biliary Bile Acid Composition 

cated in the section on statistical methods. Placebo 
never produced an improvement when the other 
treatment had failed in the same patient, whereas 
taurine, UDCA, and UDCA plus taurine did so in 1,6, 
and 3 of the 12 patients in each treatment group. 
Again, there was a significant difference between 
UDCA treatment and placebo (p = 0.002; Fisher’s 
exact test). 

Following the administration of UDCA to the whole 
group of 24 patients in the open phase of the study, the 
values of ALT, AST, and GGT were again significantly 
lower than values at entry. 

The effects of UDCA on ALT, AST, and GGT during 
the open phase were similar in patients with different 
histological diagnoses and in hepatitis B surface anti- 
gen-positive subjects. When patients were stratified 
according to the severity of liver disease, there were 
no significant differences between the 9 patients, with 
more severe histological lesions and the remaining 
patients for ALT (-28 * 13 vs. -42 + 8, mean % 
change + SEM), AST ( - 28 -c 12 vs. - 30 + 71, or GGT 
(-29 f 7 vs. -48 +- 6; p > 0.10; analysis of covariance]. 

Values for AST (93 -c 10 IU/L, mean + SEMI, ALT 
(172 + 20 IU/L), and GGT (65 + 14 IU/L] returned to 
baseline levels after treatment was stopped. 

Initial serum levels of alkaline phosphatase (189 f 12 
IU/L) and bilirubin (0.7 + 0.1 mg/dl) were normal in 
almost all patients and did not change during any of 
the treatments. 

Serum Bile Acid Levels 

At entry, higher serum levels of the two pri- 
mary bile acids were found in patients with more 
severe hepatic lesions (Table 4). Following the admin- 
istration of UDCA during the open phase, primary bile 
acid levels remained almost unchanged, but very high 
serum concentrations of UDCA were found, with 
significantly higher values in the patients with more 
severe lesions. No correlation was found between 
serum levels of individual bile acids and serum en- 
zyme levels at entry or during therapy with UDCA. 

Entry Placebo Taurine UDCA UDCA + taurine 
(n = 131 (n = 5) (n = 5) (n = 71 (n = 7) 

CA(%) 34.7 k 2.4” 35.9 + 3.4 36.0 + 1.8 27.1 + 2.1 21.6 k 1.1 
CDCA (%) 39.4 + 2.1 32.6 f 2.4 42.1 + 2.5 29.0 k 2.5 29.7 * 2.0 
DCA [ %) 21.6 + 3.0 25.8 + 4.7 16.1 k 3.1 13.0 * 2.0 16.7 + 2.6 
UDCA (%) 4.2 f 0.2 5.8 f 0.4 5.7 f 0.7 30.7 r 2.6 32.1 f 1.8 
Taurine conjugates (%] 27.9 + 2.3 25.9 f 4.0 45.5 + 4.6 25.4 + 2.3 33.5 + 2.0 
Hydrophobicity Indexb 0.47 + 0.02 0.45 + 0.02 0.39 k 0.03 0.32 k 0.03 0.30 k 0.01 

CA, cholic acid: CDCA. chenodeoxycholic acid; DCA. deoxycholic acid: UDCA, ursodeoxycholic acid. “Means 2 SEM. bCalculated according 
to reference 15. 



1048 PODDA ET AL. GASTROENTEROLOGY Vol. 98, No. 4 

Table 3. Serum Levels of Liver Enzymes 

AST [W/L) ALT (W/L] GGT (IU/L] 

UDCA UDCA LJDCA 
Patient + LIDCA 

(open) Entry Placebo Taurine UDCA k&e 
UDCA UDCA 

“lJ. Entry Placebo Taurine UDCA taurine (open] Entry Placebo Taurine LJDCA tau’r,ne [open) 

1” 

2 

3 

4 

5 

6 

7 

8” 

9 

10 

11” 

12 

13” 

14 

15 

16” 

17 

w 

19 

20 

21” 

22u 

23 

24” 

96 _ 
48 _ 
48 _ 
42 49 

162 _ 

57 _ 

79 85 

164 274 

70 76 

39 _ 

146 166 

64 51 

234 _ 

111 _ 

331 _ 

166 112 

38 _ 

58 _ 

111 127 

116 43 

143 _ 

127 163 

102 56 

118 53 

Mean + SEM 

Entry 112 
* 14 

Treat- - 
ment 

p vs. 
entry” 
p vs. 
placebo’ 

102 

130 

60 

_ 

_ 

_ 

_ 

_ 

- 

35 
- 

65 

_ 

66 
_ 

_ 

35 

106 

113 
_ 

142 

46 

101 

40 

35 

39 

59 

33 

51 

_ 

_ 
_ 
_ 
_ 
110 

55 

_ 

101 

55 

- 

60 

_ 

25 

64 
_ 

100 

- 

170 

105 

_ 

_ 

_ 

- 

_ 

_ 

_ 

_ 

_ 

222 

34 

136 

_ 

25 

50 

- 

39 

114 

_ 

57 

_ 

65 144 _ 
30 63 _ 
37 80 _ 
38 Ill 114 

132 299 _ 

36 103 _ 

71 139 177 

29 302 545 

35 218 194 

28 91 _ 

123 158 1.56 

40 178 148 

172 268 _ 

36 246 _ 

75 557 _ 

117 314 211 

46 81 _ 

70 120 _ 

138 245 292 

43 255 71 

182 227 _ 

36 330 431 

70 236 122 

72 256 100 

109 84 123 134 112 
* 11 * 11 + 27 * 24 * 14 

105 60 69 63 72 
+ 20 * 11 * 12 + 16 * 10 

NS NS <O.Ol co.01 <o.o, 

_ NS <O.Ol <0.05 _ 

210 
* 22 
_ 

172 

219 

70 
_ 

_ 

_ 

_ 

_ 

_ 

66 

_ 

259 

_ 

109 
_ 

_ 

70 

206 

273 
_ 

249 

83 
_ 

117 

165 

59 

47 

117 

25 

50 

97 

_ 

_ 
_ 
_ 
_ 

149 

76 

_ 

188 

105 

_ 

_ 

_ 
32 

47 

68 

170 

_ 

_~ 

_ 

34 

37 

131 

30 

45 

16 

19 

63 

19 

64 

101 

28 

37 

25 

_. 

46 

13 

21 

H 

41 32 

26 

16 

135 20 

73 

434 

216 

277 

74 

330 

_ 

27 

98 

96 44 

36 64 

30 185 

108 42 

151 122 

51 45 

139 32 

38 21 

57 15 

43 53 

121 49 

86 18 

210 31 

74 77 

189 109 

21” 39 

66 204 

157 27 

300 44 

75 27 

289 97 

72 49 

157 81 

153 62 

26 

34 

40 

_ 

_ 

_ 

25 

_ 

_ 

60 

12 

_ 

49 

44 

40 

_ 

132 

2; 

57 

39 

3” 

122 

18 

66 

164 

_ 

100 

102 

3R 

11 

H2 

29 

46 

229 173 196 243 210 
* 20 -t 25 t 41 t 36 i 23 
216 158 126 140 121 
* 41 * 23 t 32 L 26 + I6 

NS NS <0.05 <O.Ol r0.05 

64 
2 10 
_ 

40 77 
i-6 z 17 

34 68 
s4 t 13 

NS NS 

68 
+ 14 

38 
r9 

<O.Ol 

71 
- 16 
41) 

* 10 

:O”l 

_ NS <0.05 NS _ _ NS .1) 01 

26 

35 

67 

24 

48 

17 

31 

22 

7 

27 

ZR 

7 

30 

26 

32 

22 

169 

22 

40 

10 

61 

26 

43 

32 

64 
i IO 
36 

+7 

~.O.Ol 

Normal range: AST c 37 W/L; ALT c 40 W/L; GGT -c 50 IU/L [males), < 32 IU/L (females). “Cirrhosis and/or bridging necrosis in histology. 
hStudent’s t-test for paired data. “Analysis of variance for balanced incomplete block design. 

Safety and Tolerability 

No treatment caused major side effects. Minor 
and transient abdominal complaints were reported by 
some patients, mainly during taurine administration. 
By contrast, a few other patients reported a sense of 
well being and improvement of pre-existing dyspeptic 
symptoms especially during UDCA administration. 

No clinically relevant changes in plasma lipid lev- 
els, blood counts, or other routinely measured blood 
chemistries were observed with any treatment. 

Discussion 

Because of good patient compliance and the 
experimental design used, based on repetitive blocks 
of treatment, in the double-blind phase of the study 
with a limited number of patients it was possible to 
compare four types of treatment even though histolog- 
ical indicators of disease activity could not be pursued. 
Nevertheless, in the open phase, treatment with UDCA 
was extended to the entire patient population so that 

the responses of the different subsets of patients and 
the changes in serum bile acid levels could be ana- 
lyzed using more representative numbers. 

The primary aim of investigating biliary bile acid 

Table 4. Serum Bile Acids at Entry and During Treatment 
With Ursodeoxvcholic Acid 

All Severe 
patients disease” 
(n = 24) (n = 9) 

Others 
(n = 15) 

CA lrM1 
Entry 2.5 t 0.5b 3.9 f 1.1 1.6 + 0.4’ 
Treatment 2.0 + 0.6 2.5 + 0.7 1.7 + 0.8 

CDCA (PM) 
Entry 3.7 + 0.8 5.5 + 1.5 2.6 i 0.8 
Treatment 3.5 i 0.9 5.3 i- 2.2 2.4 * 0.5 

UDCA (PM] 
Entry 0.3 f 0.1 0.4 t 0.2 0.2 ? 0.1 
Treatment 26.9 -r 3.8 37.5 i- 7.6 20.6 * 3.1’ 

Normal range: CA ~1 PM; CDCA ~2 PM. “Cirrhosis and/or bridging 
necrosis in histology. ‘Means + SEM. ‘Significantly lower than 
patients with severe disease; p < 0.05 (Student’s t-test for indepen- 
dent data]. 
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composition was to determine if UDCA and taurine 
induced the same changes in patients with chronic 
hepatitis that were observed in subjects with normal 
liver function. It was considered that this could be 
achieved even if bile samples were obtained only 
from a non-randomly selected subset of patients. Bile 
acid composition of the bile before treatment was 
within normal limits, but the enrichment with UDCA 
during its administration, either alone (31%) or with 
taurine (32%), was lower than the level of 40% 
achieved in gallstone patients with normal liver func- 
tion treated with a corresponding daily dose of 10 
mg/kg (17,18). No firm conclusion can be drawn 
because no direct comparison was made with a disease- 
free control group. Nevertheless, the very high fasting 
serum levels of UDCA found in these patients during 
treatment suggest that the difference reflects a re- 
duced hepatic extraction, already reported for pa- 
tients with chronic liver disease (19). No increase in 
biliary lithocholic acid was detected, in agreement 
with findings for patients with gallstones treated with 
UDCA (20,211. During treatment with taurine, taurine- 
conjugated bile acids increased by a percentage simi- 
lar to that reported for subjects with normal liver 
function (22,231, and the hydrophobicity index was 
substantially reduced, even if the majority of bile 
acids were still conjugated with glycine. 

Despite the lesser bioavailability, UDCA emerged 
as the only effective agent. The magnitude of the 
decrease in serum transaminases and GGT was simi- 
lar to that recently reported in a large series of subjects 
with fluctuant hypertransaminasemia (24). The lack of 
effect of taurine contrasts with a preliminary report (9): 
the analysis of our 12 patients (during the double-blind 
phase of the study) provided a power (l-p] slightly 
higher than 0.80 in detecting a difference equal to or 
higher than 1 standard deviation from values on entry, 
at a significance level of 0.05 (25). 

The mechanism(s) by which UDCA improves liver 
function indices in chronic hepatitis can still only be 
hypothetical. It has been proposed that UDCA re- 
verses the hepatocellular damage induced by hydro- 
phobic bile acids (9,111. Bile acid retention in chronic 
hepatitis is certainly less marked than in such chole- 
static liver diseases as primary biliary cirrhosis or 
primary sclerosing cholangitis. The beneficial effects 
of UDCA on serum liver enzymes in primary biliary 
cirrhosis have already been reported (7,261. Neverthe- 
less, hydrophobic bile acid retention might have oc- 
curred in our patients with chronic hepatitis even 
when the biliary bile acid composition was normal 
and primary bile acids were only slightly high in the 
systemic circulation at entry. In fact, it is likely that 
liver tissue concentrations of hydrophobic bile acids 
increase in chronic inflammatory liver disease, irre- 
spective of the etiology, as recently reported of pa- 

tients with chronic hepatitis and also with liver steato- 
sis who, as the current patients did, had normal 
patterns of serum and biliary bile acids (27). Moreover, 
Akashi et al. (281 reported very high liver tissue 
concentrations of CDCA in patients with advanced 
chronic liver disease, despite an increased ratio of 
cholic acid to CDCA in the bile, suggesting that CDCA 
synthesis is well preserved in spite of impaired bile 
secretion. 

Mechanisms in addition to the shift towards hydro- 
philic@ of the circulating bile acid pool by UDCA 
cannot be excluded. The inhibitory effects of endoge- 
nous bile acids on lymphocyte function were not seen 
with UDCA (29,301. Furthermore, a protective effect of 
UDCA on lymphokine-induced cholestasis has re- 
cently been reported (31). 

Whatever the mechanism of action, the effects of 
UDCA on the serum levels of cytolytic enzymes in 
patients with chronic hepatitis, albeit of limited extent, 
seem promising. To determine the clinical importance 
of the present findings, long-term controlled studies of 
serum biochemistry and of changes in liver histology 
and/or clinical events have been initiated. 

Addendum 

The prevalence of antibodies against hepatitis 
C virus (ELISA; Ortho Diagnostics, N.J.] was recently 
determined on aliquots of sera kept frozen at -20°C 
since the time of the study. The test was positive in 17 
patients. 
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