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Aberrant hepatic expression of HLA molecules has 
been shown to be present in primary biliary cirrhosis 
and may play a determining role in the pathogenesis of 
the disease. We have studied the effect of the long-term 
administration of ursodeoxycholic acid on hepatic HLA 
expression. Nine untreated patients with primary bili- 
ary cirrhosis, eight patients treated for at least a year 
with ursodeoxycholic acid and eight control subjects 
without hepatobiliary disease were compared. HLA 
expression was studied on liver biopsy sections using a 
direct immunofluorescence technique with specific 
monoclonal antibodies directed against class I or class 
I1 HLA molecules. Aberrant biliary HLA class I1 expres- 
sion was not modified by chronic administration of ur- 
sodeoxycholic acid. In contrast, aberrant hepatocyte 
HLA class I expression was markedly reduced. Reduc- 
tion in HLA class I expression may lead to decreased 
cytotoxic T cell-dependent lobular necrosis, which is 
thought to contribute to the progression of primary bil- 
iary cirrhosis to advanced stages. These findings sug  
gest that the beneficial effect of ursodeoxycholic acid 
treatment in primary biliary cirrhosis could result not 
only from a reduction in the intrahepatic accumulation 
of cytotoxic bile acids but also from a reduction in im- 
munological injury. (HEPATOLOGY 1990,11:12-15.) 

The expression of class I major histocompatibility 
complex molecules in the liver is normally restricted 
to sinusoidal and biliary cells, whereas that of class I1 
antigens is restricted to sinusoidal and dendritic cells 
(1-3). Primary biliary cirrhosis (PBC) is a chronic cho- 
lestatic disease characterized by portal inflammation 
and bile duct destruction, which often progresses to 
cirrhosis and liver failure. Many clinical, serological 
and histological features suggest that immunological 
factors are important in the pathogenesis and progres- 
sion of the disease (4). Aberrant hepatic expression of 
HLA class I and I1 molecules has been documented in 
PBC. Bile ductular cells exhibit abnormal expression 
of HLA class I1 molecules (1,4), suggesting that these 
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epithelial cells play a pivotal role in the induction of 
autoreactive T cells and thus in the pathogenesis of 
PBC. HLA class I molecules have been shown to be 
expressed on hepatocyte membranes and cytoplasm, 
particularly in areas of piecemeal necrosis (2, 5). Since 
the presence of HLA class I molecules is thought to be 
required for efficient lysid of target cells by cytotoxic T 
lymphocytes (6), the presence of HLA class I antigens 
on hepatocyte membranes might explain the periportal 
and lobular cell necrosis observed in advanced stages 
of PBC. 

We have previously shown that the long-term ad- 
ministration of ursodeoxycholic acid (UDCA) leads to 
marked clinical and biochemical improvements in pa- 
tients with PBC (7). More recently, we have found ev- 
idence suggesting that certain histopathological fea- 
tures of the disease also improve (8). 

We report here the results of a study undertaken to 
evaluate the effects of UDCA therapy on HLA class I 
and class I1 antigen expression in the lives of patients 
with PBC. 

PATIENTS AND METHODS 
The study was carried out on liver biopsy specimens ob- 

tained, with informed consent, from three groups of patients. 
Group A consisted of nine patients (mean age 51 yr f 9 yr) 
with untreated PBC; group B consisted of eight patients 
(mean age 49 yr 2 11 yr) having received UDCA at a dose 
of 13 to 15 mg/kg body weight daily for a t  least 1 yr 
(range = 1 to 3 yr); group C consisted of eight control patients 
(mean age 52 yr * 13 yr) without hepatobiliary disease and 
from whom liver biopsy specimens were obtained during rou- 
tine abdominal surgery. The severity of the liver disease in 
group A patients and in patients of group B before UDCA 
therapy was comparable as judged by the proportion of symp- 
tomatic patients (eight out of nine vs. seven out of eight), 
laboratory findings (mean bilirubin levels 34 f 20 vs. 32 f 
17 prnol/L; ALT activity 80 2 31 vs. 84 2 27 IU; alkaline 
phosphatase activity 587 f 256 vs. 570 f 248 IU) and his- 
topathological stage (stage I and 11, six out of nine vs. five 
out of eight). However, at the time when liver biopsy speci- 
mens were taken from patients of group B, all the biochemical 
parameters had improved significantly. 

Liver biopsy specimens were immediately embedded in Tis- 
sue Tek OCT (Miles Scientific, Naperville, 1L) and frozen in 
liquid nitrogen. Cryostat sections (4 to 6 km thick) were air 
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FIG. 1. Membranous and cytoplasmic hepatocyte HLA class I 
expression in periportal area. Liver biopsy specimen from patient 
with untreated primary biliary cirrhosis. 

dried and stored at  - 80" C until examination. The sections 
were fixed in acetone for a few seconds before staining. 

Antibodies. Mouse monoclonal anti-HLA antibodies with 
the following specificities were prepared by B. Malissen (In- 
serm, Marseille-Lumigny, France): B1-1-G6 is specific for hu- 
man P2-microglobulin; B9-12-2 is directed against an epitope 
shared by HLA A, B and C heavy chains (9); B8-12-2 rec- 
ognizes HLA-DR molecules and B8-11-2 recognizes HLA-DR, 
DP and probably DQ-linked determinants (10, 11). The 
anti-Pr antibody used was an oligoclonal human autoanti- 
body (IgM) found in a patient with cold agglutinin disease 
(Institut National de Transfusion Sanguine, Paris, France) 
and directed against an isotypic epitope of red blood cells. It 
is specific for the epithelial biliary cell membrane in liver 
sections, as previously described by Rouger et al. (3). Bi- 
otinylated goat anti-mouse IgG (H + L) and fluorescein 
isothiocyanate-avidin conjugate (AV-FITC) were purchased 
from Vector Lab (Burlingame, CA). Rhodamin isothiocyan- 
ate (RITC) goat anti-human IgM (p chain) conjugate was 
purchased from Cappel Lab (West Chester, PA). Antibodies 
and AV-FITC were used as a concentration of 20 pg/ml. Re- 
agents dilution, incubations and washes were Derformed with 
pkosphate-buffered saline, pH 7.6, a t  room temperature 
(20" c r 2" C). 

~ 

Single Indhect Immunofluorescence Technique. A three- 
step immunofluorescence technique was used for hepatocyte 
staining as follows: fixed cryostat sections were incubated 
with the relevant dilution of monoclonal antibody (mAb) for 
30 min, washed three times, then incubated with biotinylated 
anti-mouse IgG antibody for 30 min. After three more washes, 
the slides were covered with AV-FITC for 20 min, washed, 
counterstained with Evans blue (5 min) and mounted with 
glycerin in phosphate-buffered saline (l/l, vol/vol; pH 7.8). 

Double Indirect Immunofluorescence Procedure. A double 
immunofluorescence procedure was used for biliary cell stain- 
ing. First, staining was performed as above (without Evans 
blue coloration). FITC-stained sections were incubated with 
the suitably diluted anti-Pr antibody and washed; the anti- 
human IgM-RITC antiglobulin was then added and the slides 
were mounted after another washing step. Stained sections 
were examined by two pathologists (PR and PG), who were 
unaware of the patients' diagnoses, using a Leitz Dialux 20 
(Ernst Leitz, GMBH, Wetzler, Germany) epifluorescent mi- 

FIG. 2. Reduced hepatocyte HLA class I expression in the peripor- 
tal area. Liver biopsy specimen from patient treated by UDCA. 

croscope. Hepatocytes and biliary cells were classified into 
three groups according to the intensity of the staining (strong, 
weak, negative). For each intensity, a score ranging from 0 
(no positive cells), 1 + (1% to 25% positive cells), 2 + (25% to 
50% positive cells) to 3 +  (50% to 100% positive cells) was 
established. For negative controls, the primary antisera 
were replaced by culture medium. Preliminary experiments 
showed that the goat anti-mouse IgG-FITC and goat anti- 
human IgM-RITC did not bind to human IgM or mouse IgG, 
respectively. 

The Mann Whitney two-tailed test was used for statistical 
analysis. 

RESULTS 
In normal livers, HLA class I molecules were ex- 

pressed on sinusoidal and biliary cells. In the livers of 
untreated patients with PBC, class I expression was 
also observed on hepatocytes (both membranous and 
cytoplasmic) and was strongest in the periportal zone, 
within piecemeal necrosis (Fig. 1). In the livers of 
UDCA-treated patients, HLA class I expression on he- 
patocytes was markedly weaker than in untreated pa- 
tients (Fig. 2), but was significantly higher than in 
controls (Table 1). Similar expression was observed us- 
ing B1-1-G6 mAb or B9-12-2 mAb (data not shown). 

The expression of HLA class I1 molecules was limited 
to  dendritic and a few sinusoidal cells in the normal 
livers. In untreated patients, class I1 molecules were 
also expressed on biliary cells. Double staining with 
the anti-Pr antibody showed the presence of HLA class 
I1 molecules on biliary cells and on infiltrating inflam- 
matory cells. The distribution and density of class I1 
expression was similar in the treated and untreated 
groups (Table 2). Similar expression of class I1 mole- 
cules was observed using B8-12-2 mAb or B8-11-2 mAb 
(data not shown). 

DISCUSSION 
These results show that patients with PBC receiving 

UDCA therapy have a reduced degree of aberrant 
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TABLE 1. HLA class I expression on hepatocytes 
Degree of staining intensity 

Stronn Weak Null Sianificance - ~ ~~ 

Untreated PBC 1.17 f 0.30” 1.17 k 0.30 0.67 f 0.72 
(n = 9) 

p = 0.001 
Treated PBC 0.12 f 0.12 0.62 f 0.26 2.25 f 0.25 p = 

(n = 8) 
p = 0.025 

Controls 0 0 3 
(n = 8) 

“Mean f SD of score (0 to 3) representing the percent of cells having the degree of staining intensity, where 0 = 08, 1 = 1% to 25%, 
2 = 25% to 50% and 3 = 50% to 100%. 

TABLE 2. HLA class I1 expression of biliary cells 

Degree of staining intensity 

strong Weak Null Signi6cance 

Untreated PBC 1.00 * 0.22” 1.14 f 0.14 0.85 f 0.26 
(n = 7) 

NS 
Treated PBC 0.80 2 0.20 1.20 ? 0.20 1.00 f 0.31 

(n = 5) 
p = 0.001 

Controls 0 0 3 
(n = 8) 

Two of nine untreated and three of eieht treated PBC could not t analyzed for class II expression because of the absence of bile ducts - 
in the liver sections. 

2 = 25% to 50% and 3 = 50% to 100%. 
“Mean f SD of score (0 to 3) representing the percent of cells ha 

NS = not significant. 

expression of HLA class I molecules on hepatocytes as 
compared with untreated patients. In contrast, UDCA- 
treated patients had a similar expression of HLA class 
I1 molecules on biliary cells as untreated PBC pa- 
tients. 

Care was taken to protect these results from exper- 
imental bias. The two groups were carefully matched; 
the storage and immunofluorescence techniques were 
standardized; the histological examinations were 
blinded and done by two pathologists; the antibodies 
chosen were of proven specificity. Although these re- 
sults were not obtained in a controlled trial, we consider 
them important because they provide a biological basis 
for the clinical and biological improvements after 
UDCA therapy. These results suggest that the abnor- 
mal expression of class I and class 11 molecules may be 
due to independent mechanisms. Aberrant expression 
of HLA class I1 molecules on biliary cells may result 
from a failure of immune regulation, as currently as- 
sumed in other autoimmune diseases (12, 13). In con- 
trast, the aberrant expression of HLA class I molecules 
may be the direct effect of cholestasis or accumulation 
of abnormal bile acids. Thus ligation of the common 
bile duct in rats leads to increased expression of HLA 
class I molecules on hepatocytes (14). In the present 

ng the degree of stainbig intensity, where 0 = 08, 1 = 1% to 25%, 

study, both cytoplasmic and membranous expression of 
HLA molecules were found in hepatocytes, suggesting 
an increased synthesis of HLA class I molecules rather 
than an unmasking of the membrane molecules by the 
detergent action of endogenous bile acids. The reduc- 
tion in hepatocyte HLA class I expression during 
UDCA therapy may have been the result of an im- 
provement in cholestasis, a change in the composition 
of the endogenous bile acid pool, a direct effect of UDCA 
on hepatocytes or a combination of these mechanisms. 

The current findings suggest that the beneficial effect 
of UDCA therapy in PBC could be mediated in part by 
immune mechanisms. The reduction in hepatocyte 
HLA class I expression could, by suppressing the cy- 
totoxic T cell target (151, block periportal and lobular 
cell necrosis and thus slow the progression of PBC. The 
possible effects of UDCA therapy on class I molecule 
expression of biliary cells could not be determined in 
this study but may also be important. 

CONCLUSION 
In conclusion, these findings indicate that UDCA 

therapy markedly suppresses aberrant HLA class I 
expression on hepatocytes in PBC. This effect may ac- 
count in part for the beneficial effects of this drug. 
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Moreover, this effect of UDCA therapy may have gen- 
eral implications in the treatment of liver and immu- 
nological diseases in which HLA expression plays a 
role. 
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