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SUMMARY The expression of HLA class I (HLA-A, B, C) and class II (HLA-DR) antigens on the
biliary epithelium of 10 patients (nine men) with primary sclerosing cholangitis (PSC) was
investigated using an immunoperoxidase technique on cryostat sections. Five patients were staged
as grade II and five grade III on hepatic histology. None were cirrhotic. Controls were nine patients
with primary biliary cirrhosis (PBC), five with extra hepatic biliary obstruction, 15 with other forms
of chronic liver disease and six with normal livers. Bile ducts from the normal subjects and patients
with chronic liver disease did not express HLA-DR antigens. In contrast, all 10 of the PSC biopsies
showed varying degrees of HLA-DR staining of the biliary epithelium. Expression of DR antigens
was also found on the bile ducts of all five patients with extra hepatic biliary obstruction and in six of
nine patients with PBC. Expression of HLA class I antigens was seen on the biliary epithelium of all
the biopsies examined. Increased numbers of helper and suppressor T-cells were seen in the portal
tracts of all the PSC patients. This study has confirmed that aberrant expression of HLA-DR may
occur on the biliary epithelium of some, but not all, patients with PBC. In addition, the study has
shown that aberrant expression of HLA-DR always occurs in PCS at an early stage of histological
liver damage. While this may be important in the pathogenesis of PSC, the aberrant expression in
extra hepatic biliary obstruction suggests that it may be a secondary phenomenon.

Primary sclerosing cholangitis (PSC) is an
uncommon disease characterised by chronic inflam-
matory fibrosis usually affecting the entire biliary
tree, causing beading and stricturing of the bile
ducts.' The aetiology of PSC is unknown. It has been
suggested recently, however, that genetic and
immunological factors are important in the patho-
genesis of PSC. There is a close relationship between
the human leucocyte antigen (HLA) B8 DR3 pheno-
type and PSC.23 This phenotype is closely associated
with a number of organ specific autoimmune
diseases, such as 'lupoid' chronic active hepatitis,
type I diabetes mellitis, myasthenia gravis, and
thyrotoxicosis.4 In addition, other studies have
shown humoral and cellular immune abnormalities in
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PSC,'7 drawing parallels with autoimmune
processes.
The class II major histocompatibility complex

(MHC) antigens (HLA-DR) are glycoproteins on
the cell surface which play an important role in
presenting antigens and thus regulating the
immune response. Expression of HLA-DR antigens
is normally restricted to macrophages,' B-
lymphocytes,910 vascular endothelial," dendritic and
other antigen presenting cells and certain epithelial
cells. Recent studies have shown, however, that in
organ specific autoimmune states normally negative
epithelial cells in the target organ express HLA-DR -
for example, in autoimmune thyroiditis. 12 In
addition, expression of HLA-DR antigens has been
shown on bile duct epithelium in primary biliary
cirrhosis. 1'

In view of these similarities between PSC and other
organ specific autoimmune diseases, the aim of this
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Table 1 Clinical, biochemical, and histological details of]Opatients with primary sclerosing cholangitis (PSC)

Patient no 1 2 3 4 5 6 7 8 9 10

Symptoms No No Pruritus Pruritus Malaise Malaise No No Pruritus No
Sex/age (yr) F69 M57 M43 M74 M35 M64 M42 M28 M22 M59
Distribution of UC No UC L sided Total Total L sided Total Total Total Total Total
ExtentofbileductchangesonERCP IH IH IH+EH IN+EH IH+EH IH IH IH IH IH
Asparate transaminase (3-35 IU/1) 48 92 90 108 27 187 30 41 170 142
Alkaline-phosophatase (75-300IU/l) 659 559 1205 2403 836 431 852 691 1554 1134
Bilirubin(0-17mmol/l) 9 16 1 108 14 11 6 14 7 33
Albumin (35-50 g/l) 42 44 47 33 40 40 47 49 35 35
Liver biopsy Stage I-IV II II III III III II II II III III

IH=Intrahepatic; EH=extrahepatic; UC=ulcerative colitis; normal ranges of investigations are shown in brackets; liver biopsies were
staged according to Ludwig et al.14
The conversion factorsfrom S1 units to traditional units are asfollows: (1) Alkaline phosphatase: - S1 unitx23 toconvert to King Armstrong Units/dI; (2) Albumin:
S1 unitX 10 to convert to g/di; (3) Bilirubin: + S1 unitx 17 to conver to mg/dl.

study was to investigate the expression of HLA-ABC
and HLA-DR on bile duct epithelium in liver biopsy
specimens obtained from patients with PSC and
other chronic liver diseases, including PBC and large
bile duct obstruction.

Methods

PATI ENTS
Ten patients with PSC were studied (nine men). The
diagnosis was established on the basis of accepted
clinical, histological, and cholangiographic criteria.'
The clinical features and laboratory findings are
shown in Table 1. Nine of the 10 patients also
suffered from ulcerative colitis. Five patients were
staged as grade II and 5 grade III using hepatic
histological criteria. `4 None were cirrhotic. No
patients with PSC had circulating antimitochondrial
antibody. Patients 5 and 10 had significant titres of
antinuclear factor, one in 160 and one in 80 respect-
ively. In addition, nine patients with PBC were
studied (eight women). Liver biopsy specimens were
also obtained from five patients with large bile duct
obstruction, 12 patients with alcoholic liver disease of
varying severity, three patients with autoimmune
chronic active hepatitis, and six subjects with mildly
abnormal liver function tests but with histologically
normal liver biopsies.

LIVER BIOPSY SPECIMENS
These were obtained percutaneously with a 1-6 mm
Menghini needle. Samples were immediately divided
in half. One portion was fixed in formalin and
embedded in paraffin for histological examination.
The second half was embedded in Tissue Tek OCT
medium immediately after the biopsy was obtained,
snap frozen in 2-methyl butane, precooled in liquid
nitrogen, and stored in liquid nitrogen. Cryostat
sections (5-6 ,u thick) were air dried for two hours at
20°C, fixed in acetone at -20°C for 15 minutes and

then air dried at 20°C. The sections were either
stained immediately or stored at -20°C.

IMMUNOCYTOCHEMISTRY
The HLA-DR antigens were localised using the
monoclonal antibody CR3/43 by means of the three
stage indirect immunoperoxidase method.'5 Other
antigens were localised using standard indirect
immunoperoxidase methods.'6 The monoclonal anti-
bodies are listed in the Table 2.

THREE-STAGE IMMUNOPEROXIDASE TECHNIQUE
Fixed cryostat sections of liver were incubated with
the relevant dilution of monoclonal antibody for 30
minutes, washed in Tris buffered saline (TBS), pH
7-6 for five minutes and incubated with rabbit
antimouse IgG, diluted 1:50 in TBS containing 30%
normal human serum (v/v). Sections were washed in
TBS and antirabbit IgG - peroxidase conjugate
applied. The conjugate had been previously diluted
1:100 in TBS containing 30% normal human serum

Table 2 Monoclonal antibodies usedfor
immunoperoxidase staining

Antibody Specificity Soutce Method Dilution

T28 Pan-Tlymphocyte P. Beverley* Indirect 1/10
T310 T helper/inducer Dako Indirect Neat

cells
TU102 Tcytotoxic/ Dako Indirect Neat

suppressor
4KB128 Pan-B lymphocytes Dako Three stage Neat
W6/32 HLA class I D Masont Indirect Neat
4/23 Follicular dendritic Dako Three stage Neat

cells
EBM/1 1 Monocytes/ Dako Three stage Neat

macrophage
3/43 HLA class II D Masont Three stage Neat

*P Beverley - ICRFTumour Immunology Unit, University College
Hospital, London; tD Mason-John Radcliffe Hospital, Oxford.
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Table 3 Distribution ofHLA-DR antigens in biliary andhepatocellularliverdisease

Focalstainingofbile Excesslymphocytes Diffuse staining of Hepatocyte
Disease Patients (n) duct epithelium in portal tracts bile duct epithelium staining

Primary sclerosing cholangitis 10 3 + + 7 0
Primary biliary cirrhosis 9 3 + + 3 0
Normal controls 6 0 0 0 0
Chronic liver disease 15 0 + 0 0
Extra-hcpatic bile duct obstruction 5 1 + 4 0

(v/v). Peroxidase was demonstrated by immersing
washed sections for 10 minutes in 3.3 diamino-
benzidine tetrachloride (BDH) (0.8 mg/ml), contain-
ing H202 (0-08% v/v) in TBS, washed in tap water
and counterstained with haematoxylin. As a negative
antibody control, sections were incubated with the
second and third antibody only.

INDIRECT IMMUNOPEROXIDASE TECHNIQUE
Fixed cryostat sections were incubated with the
relevant monoclonal antibody (Table 2) for one

Fig. 1 Acute alcoholic hepatitis withfibrosis and
inflammation in portal tracts. Epithelium ofthe bile ducts is
negativeforHLA-DR (arrows); inflammatory and Kupffer
cells are positive. Antibody 3143.

hour, in TBS for five minutes and rabbit antimouse
IgG conjugated with peroxidase (Dakopatts) for 30
minutes as described above. After a five minute wash
in TBS, peroxidase was demonstrated as in the three
stage immunoperoxidase technique.

EXAMINATION OF THE STAINED SECTIONS
Stained sections were read by a histopathologist (KF)
who was unaware of the patients' diagnoses.

Results

In all patients studied, HLA class I antigens were
expressed on the biliary epithelium and sinusoidal
lining cells.
The results of the HLA-DR expression on bile

ducts in the various conditions are shown in Table 3.
In the alcoholic patients, patients with chronic active
hepatitis and normal controls, the bile ducts and
hepatocytes were negative for expression of HLA-
DR (Figs la, b). Although DR - positive cells were
sometimes observed near to the basement membrane
of bile ducts, these cells had the features of infiltrat-
ing macrophages, being positive with EBM/11.

In PSC specimens strong staining of biliary
epithelium was observed in every case (Figs 2 and 3).
In seven of the 10 patients, expression of HLA-DR
was found on every bile duct examined in the section,
although not involving every cell. In three patients
expression was more focal, not occurring in every
portal tract. There was no relationship between the
severity of symptoms or the histological stage of the
liver disease in the PSC group and the focality or
intensity of the staining. Similarly, all five patients
with extra hepatic bile duct obstruction exhibited
HLA-DR staining (Fig. 4). In four of five biopsies
strong straining was observed, involving every bile
duct, whilst in one, more focal involvement was seen.

In the sections from the PBC patients, HLA-DR
was expressed on bile duct epithelium in six of nine
biopsies. The pattern of staining was focal in three,
with the bile ducts in some portal tracts expressing
HLA-DR, whilst other portal tracts were completely
negative for HLA-DR staining. The intensity of
staining was also less in the PBC group compared
with PSC. There was no relationship between the
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Figure2.

gs~~~~wW..

Fig. 2 Portal tract inprimary sclerosing cholangitis
showingHLA-DR expression ofvarying intensity on the
biliary epithelium (arrow). Antibody 3143.

focality of the bile duct staining and the stage of PBC.
Portal tracts from patients with PBC and PSC

examined in haematoxylin and eosin stained sections
contained increased numbers of lymphocytes,
macrophages, and plasma cells. T lymphocytes sub-
sets were examined semiquantitively in both groups
of patients. In the majority of those patients with PSC
and patients with primary biliary cirrhosis, T helper -
inducer cells predominated in the portal tracts,
although relatively increased numbers ofTcytotoxic-
suppressors were also observed. Further details of
the quantitation of the T cell subtypes in liver sections
compared with peripheral blood will be published
elsewhere.

Discussion

The major histocompatibility class II (DR) antigens
are important modulators of the immune response. 17
Thus the expression of HLA-DR antigens on the
surface membrane of the cell enables the cell to
present antigens to T lymphocytes, which may, as a

result, undergo activation and differentiation. These
activated T-cells may play an important role in
immune response regulation. Because studies in
organ specific autoimmune states have shown that
epithelial cells in the target organ express HLA-DR,
it has been suggested that the aberrant expression of
HLA-DR on the target cells may play an important
role in the pathogenesis of these diseases.`

Accordingly the presence of HLA-DR on the
biliary epithelium of all 10 cases of PSC examined
might support the proposed autoimmune nature of
this disease.`9 The presence of HLA-DR expression
in all 5 cases of large duct obstruction examined,
where there is no primary pathogenetic role for
autoimmune mechanisms, could suggest, however,
that HLA-DR expression is a secondary event,

Fig. 4 Portal tract in extra hepatic biliary obstruction.
Biliary epithelium is positivefor HLA-DR (arrow).
Antibody 3143.
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perhaps reflecting a response by damaged biliary
epithelium. Similarly, the presence of HLA-DR
antigens on the biliary epithelium in PBC need not
reflect a primary autoimmune pathogenesis. This
conclusion is in contrast with a recent study, where
expression of HLA-DR antigens was demonstrated
on bile duct epithelium in eight of 10 patients with
PBC.'3 Focality of bile duct staining appeared to be
related to early stages of the disease and patients with
late stages of PBC exhibited diffuse bile duct stain-
ing. 3 This evidence was taken to lend support to the
concept that PBC may be an autoimmune disease,
and that the aberrant HLA expression in PBC may be
a primary phenomenon and may play an important
role in pathogenesis.'3
Although we have confirmed the expression of

HLA-DR antigens in PBC, as in PBC, we have been
unable to confirm the relationship between the
focaility of bile duct staining and the stage of the
disease. Furthermore in contrast with our study, the
original study of Ballardini and coworkers included
few cholestatic controls, and in particular no patients
with extra hepatic bile duct obstruction or PSC were
studied.'3 As our study has shown that the expression
of HLA-DR may often occur in cholestatic liver
disease -of different aetiologies, the expression of
HLA-DR antigens on biliary epithelium in PBC may,
like PSC, represent a secondary phenomenon associ-
ated with either cholestasis or inflammation. Support
for this interpretation is provided by a recent report
from Van den Oord et al.2" These workers found
that while 24/26 PBC patients expressed HLA-DR
on biliary epithelium, aberrant expression was
also found in 10 patients with acute and chronic
cholangitis, two cases of PSC and 10 cases of chronic
aggressive hepatitis with bile duct lesions.

It is noteworthy, however, that both in our and the
earlier studies,'420 HLA-DR was not expressed in
chronic liver disease without bile duct lesions, such as
alcoholic liver disease and chronic active hepatitis. It
is also of interest that the PSC patients included in
our study were in the relatively early clinical and
histological stages of the disease - namely, all had
normal serum albumin, only two had rises in serum
bilirubin, and none were cirrhotic on liver histology.
Thus, while we have argued above that expression of
HLA-DR is secondary to cholestasis or inflamma-
tion, it remains possible that the aberrant HLA-DR
expression on biliary epithelium cells may play a
pathogenetic role in the bile duct damage.

PMAK holds a travelling studentship of the National
University of Ireland.
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