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There is no doubt that further investigations of this 
phenomenon will be performed and published promptly. 
Until these questions are answered, we may appreciate 
the accuracy of Ogden Nash’s old observation that 
“While candy is dandy, liquor is quicker!” 
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URSODEOXYCHOLIC ACID IN THE TREATMENT 
OF PRIMARY BILIARY CIRRHOSIS: FIRST 

CONTROLLED DATA 
Leuschner U, Fischer H, Kurtz W, Guldutuna S, Hubner 
K, Hellstern A, Gatzen M, Leuschner M.  Ursodeoxy- 
cholic acid in primary biliary cirrhosis: results of a 
controlled double-blind trial. Gastroenterology 1989;97: 
1268-1274. 

ABSTRACT 

We studied the effect of ursodeoxycholic acid on 18 
women and 2 men with primary biliary cirrhosis, 
mainly stages I and II. After a 3-mo observation period, 
patients were randomized to a 9-mo treatment period 
with ursodeoxycholic acid, 10 mgkg * day, or placebo. 
Two patients on placebo left the study. In all patients 
on ursodeoxycholic acid, mean values of serum glu- 
tamate dehydrogenase, aspartate and alanine ami- 
notransferases, alkaline phosphatase, and y-glutamyl 
trampeptidase fell significantly by 48%-79% after 18-24 
wk; 7 of 10 showed a mean decrease of 35% in immu- 
noglobulin M after 24 wk. Prothrombin time, serum 
bilirubin, albumin, the antipyrine breath test, and 
plasma disappearance of indocyanine green were 
normal initially and did not change. Total serum bile 
acid concentrations increased; ursodeoxycholic acid 

became the predominant bile acid. No significant 
improvement occurred in the placebo group. Hepatic 
histology improved in 6 patients of the ursodeoxy- 
cholic acid group but deteriorated in 4 patients re- 
ceiving placebo. In studies with erythrocyte mem- 
branes, changes in electron spin resonance revealed 
that ursodeoxycholic acid was less tosic than chenode- 
oxycholic or deoxycholic acid, and coaddition of ur- 
sodeoxycholic acid prevented their toxic effect. 

COMMENTS 
Although only recently approved by the Food and 

Drug Administration for dissolution treatment of cho- 
lesterol gallstones, ursodeoxycholic acid (UDCA) has 
been used for many years to treat gallstones and for 
other indications outside the United States (1, 2). The 
list of ailments other than gallstone disease, for which 
UDCA is being prescribed, encompasses conditions as 
diverse as chronic liver disease, dyspepsia, bile reflex 
gastritis, hyperlipidemia and hangovers (3, 4). 

Ex oriente lux-UDCA has its roots in the Far East. A 
major bile acid in the bear (L. ursus), UDCA may be 
responsible for the therapeutic action of bear bile, which 
has found medicinal use for centuries, if not millenia, in 
China and Japan. UDCA first became available as a drug 
in Japan several decades ago. It was believed to act as a 
cholagogue and to alleviate symptoms of chronic liver 
diseases. UDCA was also given for mild cases of 
hyperlipidemia and, apparently, enjoys popularity as a 
prophylactic medicine against “hangover.” 

However, it was later discovered to have chole- 
litholytic properties that brought UDCA to the attention 
of American and European investigators (1, 2, 5). It 
quickly became apparent that UDCA is not only safer 
than its 7-a-epimer, chenodeoxycholic acid, but, in 
addition, is virtually free of adverse effects. When 
Leuschner et al. (3) treated patients who had both 
gallstones and CAH with UDCA, they noticed that liver 
tests improved. Similar UDCA effects were observed by 
the same investigators and by other authors in other 
chronic liver diseases, such as primary biliary cirrhosis 
(PBC) and primary sclerosing cholangitis (6, 7). A 
hepatoprotective action of UDCA is also suggested by 
the finding that abnormalities of liver function tests, 
which occur during treatment with chenodeoxycholic 
acid, disappear when this bile acid is combined with 
UDCA (8). 

Although very exciting and promising, these prelim- 
inary data raise important questions. Does the UDCA- 
induced improvement of liver test abnormalities reflect 
true improvement of liver function and structure? If this 
is the case, does the improvement persist? Is UDCA 
effective at all stages of the liver diseases? What is the 
mechanism of action of UDCA therapy in liver diseases? 

In the paper under discussion by Leuschner et al., 
several of these questions are addressed in a well- 
designed and well-controlled study. It is clearly shown 
that UDCA consistently induces marked reductions in 
serum levels of hepatic enzymes in stage I and I1 PBC. 
Although these findings did not achieve statistical 
significance, this study suggests that UDCA produces 
morphological improvement in the early stages of PBC. 
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However, since only very few patients had stage I11 
disease, the effect of UDCA on hyperbilirubinemia, 
hypoalbuminemia, hypoprothrombinemia or advanced 
histological alterations could not be assessed. The 
number of patients with pruritus was also small, 
precluding valid evaluation of the response of this 
troublesome symptom to UDCA treatment. Fur- 
thermore, the long-term impact of the treatment on the 
progression of and mortality from PBC has yet to be 
assessed. 

The study of Leuschner et al. also provides infor- 
mation on the mechanism of action of UDCA. Electron 
spin resonance studies of the erythrocyte membrane 
showed not only that UDCA was free of toxicity but also 
that it prevented the membrane-damaging action of 
chenodeoxycholic acid. Stabilization of the membranes 
and prevention or amelioration of cell toxicity by 
hydrophobic bile acids, which accumulate as a result of 
cholestasis, may, therefore, be the major mode of the 
beneficial action of UDCA in liver diseases. 

Cell membrane stabilization and lack of toxicity may 
also be responsible for the reported improvement of 
dyspepsia and bile reflux gastritis during UDCA therapy 
(4 ,9) .  The striking and rather unique effect of UDCA on 
the cell membrane or membrane-related functions is 
also evident from studies in isolated hepatocytes con- 
ducted in our laboratory. In contrast to all other bile 
acids tested thus far, regardless of their hydrophobic or 
hydrophilic properties, UDCA was found to stimulate 
both receptor-dependent binding and the uptake of low 
density lipoprotein (10). 

In summary, the controlled data by Leuschner et al. 
further strengthen the evidence that UDCA is both 
efficacious and safe in the treatment of several chronic 
liver diseases for which no medical cure is known. 
Several large controlled trials of UDCA in pedatric 
and adult patients are currently under way in the 
United States and other countries. The results of these 
trials, which should also include long-term histological 
follow-up, have to be evaluated before the true thera- 
peutic role of UDCA in chronic liver diseases can be 
established. 
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AUXILIARY LIVER TRANSPLANTATION: A 
NEGATIVE VIEWPOINT 

Terpstra OT, Schalm SW, Weimar W,  Willemse PJA, 
Baumgartner D, Groenland THN, Ten Kate FWJ, Porte 
RJ, De Rave S, Reuvers CB, Stibbe J ,  Terpstra JL. 
Auxiliary partial liver transplantation for end-stage 
chronic liver disease. N Engl JMed 1988;319:1507-1511. 

ABSTRACT 

Auxiliary heterotopic liver transplantation is theo- 
retically attractive because it leaves the recipient's 
liver in place. The surgical trauma of hepatectomy is 
avoided, and failure of the graft does not necessarily 
lead to the death of the patient or a second, emergency 
transplantation. Another advantage is that matching 
the body sizes of the donor and the recipient is not 
mandatory, which increases the number of possible 
donors. However, previous clinical results of auxiliary 
liver transplantation have been poor. 

We performed auxiliary partial liver transplantation 
in six consecutive patients with end-stage chronic liver 
disease who were not accepted for orthotopic liver 
transplantation because they had massive ascites, 
deficient clotting function, cachexia, or poor pul- 
monary reserve. The donor liver was transplanted to 
the right subhepatic region after removal of segments 
I1 and III, and it was provided with portal and arterial 
blood. There were no major changes in hemodynamic 
measurements during surgery. The mean hospital stay 
after transplantation was 22.7 days (range, 14 to 29). 
After a mean follow-up period of 14 months (range, 5 to 
231, all patients were alive, with good graft function as 
demonstrated by scintigraphy, Doppler ultrasonog- 
raphy, and synthesis of clotting factors. 

From these observations we conclude that auxiliary 
partial liver transplantation is an attractive alter- 
native to orthotopic liver transplantation in high-risk 
patients. Its role in other patients who need liver 
transplants remains to be defined. 

COMMENTS 

Auxiliary liver transplantation involves the placement 
of a whole or a partial allogeneic liver graft in an 




