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Combined use of ursodeoxycholic acid and Inchin-ko-to
in jaundiced patients with primary biliary cirrhosis

Third Department of Internal Medicine, Ehime University School of Medicine
(Received August 15, 1990. Accepted November 1, 1990.)
Abstract

There is currently no effective treatment available for jaundiced patients with primary
biliary cirrhosis (PBC). We treated 3 jaundiced PBC patients with ursodeoxycholic acid
(UDCA) in combination with Inchin-ko-to. Their combined use induced clinical and bio-
chemical improvement, including a decrease of the bilirubin levels, in all 3 patients. On the
other hand, neither UDCA nor Inchin-ko-to alone decreased serum bilirubin levels. These
drugs were well tolerated and there was no side effects detected in this study. Because the
presence of jaundice usually indicates a poor prognosis in patients with PBC, this regimen
may well be worth using in the jaundiced patients with PBC in the future.

Key words primary biliary cirrhosis, UDCA, Inchin-ko-to (Intin-ké-t0), jaundice.
Abbreviation Inchin-ko-to, %iBk %% | Inchin-gorei-san, Xk L& # ; PBC, primary

billiary cirrhosis ; a-PBC, asymptomatic PBC ; s-PBC, symptomatic PBC ; UDCA, urso-
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deoxycholic acid

Introduction

There is currently no effective treatment
available for primary biliary cirrhosis (PBC), a
chronic cholestatic disease characterized by
destruction of the interlobular bile ducts, which
eventually progresses to cirrhosis and often leads
to death from liver failure. © In a recent study,
Poupon et al. examined the effect of ursodeoxy-
cholic acid (UDCA) on liver function in patients
with PBC  They found that in 15 patients with
moderately severe disease, liver function tests
improved significantly after 2 years of treatment.
Side effects were clearly not a problem with
UDCA treatment. Although there have been
some trials of UDCA in patients with both
asymptomatic and symptomatic PBC, most of the
patients were in the early stages of PBC. Also,
serum bilirubin levels did not improve in most of
the patients, although other clinical and biochemi-
cal features of PBC improved during UDCA treat-

5-10)

ment The serum bilirubin level is one of the

most important prognostic factors in patients
11,12)

with symptomatic PBC, and there is a possi-
bility that decreasing the serum bilirubin level
with various agents can extend the lifespan of
such patients.

We found that the combination of UDCA and
Inchin-ko-to reduced serum bilirubin levels in
the 3 patients with symptomatic PBC. Inchin-
ko-to is a traditional Chinese medicinal prepara-
tion frequently used in hepatobiliary disease to
increase bile flow '’ This paper reports the
results of a study to evaluate the effects of UDCA

and Inchin-ko-to in jaundiced PBC patients.
Subjects and Methods

The subjects were 13 female patients with
PBC. Their clinical,
logical data are shown in the Table I.

and histo-
The
diagnosis of PBC was established by liver biopsy,

biochemical

and 9 patients were positive for anti-mitochon-
These
patients had been previously treated with im-

drial antibody by immunofluorescence.
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Fig. 1 Clinical course during the combined use
of UDCA and Inchin-ko-to in case 11. Serum
bilirubin decreased to within the normal range
after starting the treatment. Histological
improvement was confirmed by liver biopsy.

munosuppressive drugs and d-penicillamine with-
out any success. At least 1 month prior to the
treatment, all medications were discontinued.
UDCA (Tokyo Tanabe Co.) was given at a
dose of 600 mg per day (six 200-mg capsules per
day).

Co. (Tokyo, Japan), and was given at a dose of 7.5

Inchin-ko-to was supplied by Tsumura &

g per day. This is a traditional medicine com-
posed of Sanshishi (Gardeniae Fructus), Daio
(Rhei Rhizoma), and Inchin-ko (Artemisiae Capil-
laris Spica).

Student’s paired ¢-test was used for all statis-
tical analyses.

Results
Case Reports

Case 11

The patient was a 39-year-old woman who
was admitted for the treatment of chronic choles-
tasis. She had suffered from pruritis and jaun-
dice for more than 4 years. Prednisolone, d -
penicillamine and cholestyramine had been ad-
ministered without success. Physical examina-
tion showed moderate hepatosplenomegaly, jaun-
dice, and xanthoma. Laboratory tests performed
on admission revealed the following : total bili-

rubin, 6.2 mg/dl ; direct bilirubin, 5.0 mg/dl ;
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Fig. 2 Clinical course in case 12. Serum bilirubin
and ALP levels fell during combined use of
UDCA and Inchinko-to, and increased again
transiently during interruption of therapy.

GOT, 127 TU/1; GPT, 241 1U/1; ALP, 683 1U/I
(57 to 194) ; »-GTP, 428 1U/1 (0 to 31); ChE, 80
ChEU (73 to 150) . ZTT, 5 U ; total cholesterol,
443 mg/dl ; Cu, 107 wg/dl (78 to 131) ; IgM, 222
mg/dl ; and erythrocyte sedimentation rate, 36
mm/h. Anti-mitochondrial antibody was nega-
tive. There was no evidence of extrahepatic ob-
struction of the biliary tract by ultrasonography,
computed tomography, or endoscopic retrogade
cholangiography. Laparoscopic examination
revealed a diffusely cholestatic liver, with some
mild gentle undulations which are specific for
PBC!Y
tion, chronic nonsuppurative destructive cholan-
gitis (CNSDC), and bile pigment deposition.
Figure 1 outlines the clinical course and treat-
The total biliru-
bin level decreased gradually, and fell to within

Liver biopsy showed granuloma forma-

ment regimen for this patient.

the normal range 11 months after starting the
combined use of UDCA and Inchin-ko-to, without
any decrease of the y-GTP level. Pruritus
diminished and disappeared 6 months after the
initiation of therapy. She was admitted again in
August 1989 for laparoscopy. Physical examina-
tion showed that her xanthoma had diminished in
size and number in comparison with the first
admission. Laboratory investigations at the sec-
ond admission showed the following data : total

bilirubin, 1.0 mg/dl ; direct bilirubin, 0.5 mg/dl ;




MBEEHR AR (Vol.7 No.3

1990) 163

Table I Summary of the clinical data of 13 patients
with primary biliary cirrhosis.
Nomber Sex Age aors AMA  IROS - Drg
1 M 66 a 160 1I UDCA alone
2 F 66 a 160 1I UDCA alone
3 F 66 a 320 1 UDCA alone
4 F 59 a 80 1I UDCA alone
5 F 58 a 320 1 UDCA alone
6 F 59 a <20 1I UDCA alone
7 F 65 S <20 1 UDCA alone
8 F 52 a 160 1 UDCA alone
9 F 59 a 160 I UDCA alone
10 F 68 s 320 11 Inchinko-to
11 F 39 s <20 11 UDCA, Inchinko-to
12 F 49 s 320 11 UDCA, Inchinko-to
13 F 40 s <20 11 UDCA, Inchinko-to

a . asymstomatic PBC, s . symptomatic PBC.

GOT, 64 1U/1; GPT, 90 IU/1; ALP, 859 IU/1; y-
GTP, 275 1U/1 ; ChE, 99 ChEU ; ZTT, 6 U ; total
cholesterol, 407 mg/dl . total bile acids, 54 M
(11—6.1); ESR, 60 mm/hr; Cu ; 166 pg/dl .
IgM; 391mg/dl, and AMA | negative<X20.
There was no change seen at laparoscopy except
for resolution of the cholestasis. Liver biopsy
specimen showed a decrease of the mononuclear
cell infiltration in the portal tracts and the dis-

appearance of bile plugs.

Case 12

The patient was a 49-year-old female. She
initially presented to a local doctor with epigas-
tric pain due to gastric ulcer, and abnormal liver
function test results suggesting chronic choles-
tasis were detected incidentally. She complained
of mild pruritus. A routine physical examination
revealed moderate hepatosplenomegaly. Labo-
ratory tests on admission showed the following :
total bilirubin, 2.0 mg/dl ; direct bilirubin, 1.2 mg/
dl; GOT, 67 IU/1; GPT, 78 IU/1 ; ALP, 1403 1U/
1, y-GTP,2271U/1; ChE, 74 ChEU ; ZTT,9 U ;
total cholesterol, 342 mg/dl ; Cu, 185 ; ESR, 75
mm/hr, IgM, 544 mg/dl ; and total bile acids, 156
uM. Anti-mitochondrial antibody was positive
(< 320).
to the findings of endoscopic retrograde cholan-

The biliary tract was normal according

giography, abdominal ultrasound, and computed
tomography. There were many gentle undula-

tions of the liver seen on laparoscopy. Liver bi-
opsy revealed stage 1T disease of Scheuer’s clas-
sification with CNSDC and a decreased number
of intralobular bile ducts.

Prednisolone and cholestyramine were ad-
ministered for more than 2 years without success.
In August 1987, plasma exchange was performed
due to an abrupt increase of the serum bilirubin
level. Laboratory test results before the initia-
tion of UDCA therapy were as follows : total
bilirubin, 4.3 mg/dl ; direct bilirubin, 3.3 mg/dl ;
GOT, 69 1U/1; GPT, 75 IU/1; ALP, 1225 IU/1 ;
y-GTP, 612 1U/1; ZTT, 19 U ; cholesterol, 403
mg/dl. The bilirubin and ALP levels did not
change during UDCA administration, but the
combined use of UDCA and Inchin-ko-to induced
a fall of both bilirubin and ALP levels. The
laboratory data in September 1989 showed consid-
erable improvement : total bilirubin 2.4 mg/dl,
direct bilirubin 2.0 mg/dl, GOT, 44 1U/1, GPT, 39
IU/1, ALP, 1324 1U/1, y-GTP, 203 1U/I, total
cholesterol 292 mg/dl, total bile acids 57.1 uM.
When the use of UDCA and Inchin-ko-to was
ceased for 2 months, the bilirubin and ALP levels
increased transiently.

Case 13

The patient was 38-year-old female who was
admitted in August 1988 with jaundice and pru-
ritus that had persisted for more than 6 months.
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Physical examination showed mild jaundice, mod-
erate hepatosplenomegaly, skin pigmentation,

and excoriations. Laboratory investgations
revealed the following : total bilirubin, 3.4 mg/
dl ; direct bilirubin, 2.0 mg/dl ; GOT, 58 IU/1;
GPT, 87 1U/1; ALP, 494 1U/1; v-GTP, 140 1U/
1, ChE, 68 ChEU ; ZTT, 15 U ; total cholesterol,
224 mg/dl, Cu 176 wg/dl ; IgM, 336 mg/dl . and
anti - mitochondrial antibody < X20 (negative).
Extrahepatic obstruction was ruled out by endo-
scopic retrograde cholangiography, abdominal
ultrasound and computed tomography. Some
gentle undulations of the liver were observed at
laparoscopy. Liver biopsy specimen showed
stage Il disease of Scheuer’s classification with
CNSDC and a decreased number of intralobular
bile ducts.

We tried d-penicillamine therapy, but this had
to be discontinued due to an allergic reaction
(skin eruptions and leucopenia). Inchin-gorei-
san was then given for 8 months without achiev-
UDCA

was next given (from October 1988), and Inchin-

ing any decrease of the bilirubin levels.

ko-to was added from May 1989. Serum biliru-
bin levels fell gradually during the combined use
of UDCA and Inchin-ko-to (Fig. 3), and her pru-
ritus subsided gradually. Liver function tests
before the combination regimen showed the fol-
lowing data : total bilirubin, 3.1 mg/dl ; direct
bilirubin, 2.0 mg/dl ; GOT, 54 1U/l, GPT, 83 IU/
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Fig. 3 Clinical course in case 13. The serum
bilirubin level decreased transiently following
administration of UDCA alone, but then re-
turned to the same level as before therapy.
The combined use of UDCA and Inchin-ko-to
decreased the serum bilirubin level gradually.

1; ALP, 544 1U/1; y-GTP, 150 IU/1; and total
cholesterol, 260 mg/dl.
combination therapy revealed slight improve-

The same tests after

ment, as follows : total bilirubin, 2.2 mg/dl ;
direct bilirubin, 1.4 mg/dl ; GOT, 42 1U/1; GPT,
66 IU/1; ALP, 572 TU/t ; »-GTP, 139 IU/1 ; total
cholesterol 254 mg/dl.

Use of UDCA alone

The changes of liver function test results
during the administration of UDCA alone are
shown in Figs. 4 to 7. Serum bilirubin levels did
not change in the 3 patients with symptomatic
PBC, as shown in Fig. 4. GPT levels decreased
after 1 month of UDCA administration in 7 of 10
ALP and

v-GTP levels decreased significantly after one

cases, but the fall was not significant.

month of UDCA in patients with asymptomatic
PBC, and continued to decrease up to 3 months
after starting UDCA, but fell no further from the
4th month.

Use of Inchin-ko-~to alone

Inchin-ko-to alone was given to 3 patients
with asymptomatic PBC. There were no marked
changes in any liver function test results during
the administration of Inchin-ko-to alone, as
shown in Fig. 8.
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Fig. 4 Serum bilirubin levels during the use of
UDCA alone in jaundiced PBC patients. The
serum bilirubin levels in 3 patients before and
at one month after treatment were 5.0 mg/dl
(before), 5.1 mg/dl, (after) ; 3.4 mg/dl, 3.2 mg/
dl ;58 mg/dl. 5.9 mg/dl, respectively. The
serum bilirubin level did not decrease during
treatment.
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Fig. 5 Serum GPT levels during the administra-
tion of UDCA alone. There was no significant
difference between before (mean=+one standard
deviation, 65.6+36.8 IU/1) and after treatment
(47.24+20.5), but the levels decreased at one
month of UDCA therapy in 7 of 11 cases.
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Fig. 6 Serum ALP levels during the administra-
tion of UDCA alone. The serum ALP levels
decreased significatly 1 month after starting
UDCA administration in patients with asymp-
tomatic PBC.

Discussion

The combined use of UDCA and Inchin-ko-to
induced clinical and biochemical improvement,
especially a decrease of the serum bilirubin level,
in all three patients with symptomatic PBC that
we treated. No other therapeutic agents, includ-
ing corticosteroids, azathioprine, d-penicillamine,
chlorambucil and colchicine, have proved con-
vincingly effective for PBC in previous trials.
Recently, Poupon et al. reported that UDCA pro-
duces a considerable clinical and biochemical im-
provement in patients with PBCY It has been
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Fig. 7 Serum y-GTP levels during the adminis-
tration of UDCA alone. The serum y-GTP
levels decreased significatly 1 and 2 month
after starting UDCA administration in patients
with PBC.
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Fig. 8 Serum bilirubin, GPT, ALP and y-GTP
levels during the use of Inchin-ko-to. There
were no marked changes in any of the liver
function tests.

suggested that, despite the relatively well-preser-
ved synthesis of chenodeoxycholic acid, impaired
hepatic secretion of this endogenous bile acid may
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lead to its accumulation in the liver and contrib-
The reten-
tion of large quantities of chenodeoxychlic acid

ute to the development of cirrhosis.

and cholic acid in the liver and in the systemic
circulation may promote hepatic injury and cir-

. 15,16}
rhosis .’

It has been shown that the adminis-
tration of high doses of taurocholic acid and
taurochenodeoxycholic acid can cause hepatocyte
injury and cholestasis in the rat}” and that UDCA
acid may be beneficial in preventing this.
Then, the main rationale for the use of UDCA is
to induce quantitative changes in the bile acid
pool‘.m In addition, UDCA apparently has some
other beneficial actions, e.g., its choleretic prop-
erties?lm) cytoprotective effect?4> and ability to in-
crease hepatic blood flow”™ Most of the patients
studied in previous trials were in the early stages
of PBC. Although UDCA had many beneficial
effects in these patients, it did not decrease se-
rum bilirubin levels in most of the subjects studied
previously. This limitation of UDCA was also
reaffirmed in present study (Fig. 4). It has pre-
viously been reported that serum bilirubin levels
can determine the length of survival of patients
with PBC!" Thus, in the treatment of PBC,
it would seen desirable to use UDCA together
with an agent that decreases serum bilirubin lev-
els. This study shows that Inchin-ko-to may be
a candidate for combined use with UDCA.

Inchin-ko-to is a traditional Chinese medica-
tion, which is composed of Sanshishi (Gardeniae),
Daio (Rhei Rhizoma) and Inchin-ko (Artemisiae
Capillaris Spica). It appears to have many bene-
ficial actions in liver desease, one of which is
increasing bile flow in the rat'” It also induces
the improvement of cholestasis in patients with
acute cholestasis. There are many uncertainties
about its actions which require future investiga-
tion.

For both UDCA and Inchin-ko-to, significant
toxicity or side effects have heen reported,
although occasional diarrhea has been noted. In
our patients, the drug was well tolerated and
there were no side effects.

We must emphasise that our study was not
a controlled randomised double - blind trial.

Although our results suggest that long-term treat-

ment with UDCA and Inchin-ko-to is a safe and
effective regimen for symptomatic PBC, this must
be confirmed in a future randomised double-blind
trial.
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