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Bile duct antibodies crossreacting with blood group
antigens in primary sclerosing cholangitis

G P Jeffrey, N R Swanson, L J Yarred, W D Reed

Abstract
Indirect immunoperoxidase histochemistry
was used to localise and determine the disease,
species, and tissue specificity of bile duct
antibodies in primary sclerosing cholangitis.
Serum was collected from: 29 patients with
primary sclerosing cholangitis, 18 patients
with ulcerative colitis alone, 19 patients with
extrahepatic biliary obstruction of other
causes, and 42 healthy control subjects. Bile
duct antibodies reacted with an antigen local-
ised to the small and large intrahepatic bile
ducts. When blood group A human liver was
used they were detected in 34% ofpatients with
primary sclerosing cholangitis. They were not
detected when blood group 0 human liver was
used. Bile duct antibodies that reacted with
obstructed and normal rabbit liver were
detected in 34% and 17% respectively of
patients with primary sclerosing cholangitis
but were also present in similar proportions of
control subjects.Colon antibodies that reacted
with human and rabbit colon were found in
52% and 24% respectively of patients with
primary sclerosing cholangitis. Absorption
studies using blood group substances A and B
abolished the reactivity of bile duct antibodies
with human and rabbit liver and that of colon
antibodies' with rabbit colon. Colon anti-
bodies that reacted with human colon were not
absorbed. Absorption studies using isolated
peripheral white blood cells did not affect
reactivity of bile duct or colon antibodies. We
conclude that bile duct antibodies are disease,
species, and tissue non-specific and react with
blood group A/B antigens present in human
and rabbit bile ducts and rabbit colon. This
suggests that they do not play a role in
the pathogenesis of primary sclerosing
cholangitis.
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Primary sclerosing cholangitis is a disease of
unknown aetiology that is characterised by des-
tructive inflammation and fibrosis affecting the
interlobular, septal, and segmental bile ducts
with tubular and saccular dilatations of the large
bile ducts. ' Recent evidence suggests that it
may be an autoimmune disorder. Studies have
reported a close association with both ulcerative
colitis24 and the major histocompatibility anti-
gens HLA-B8 and DR3,45 which are markers
of aberrant immune regulation.6 Humoral
immunological abnormalities may play an

important role in the pathogenesis of primary
sclerosing cholangitis. The presence of hyper-
globulinaemia and circulating organ non-specific
autoantibodies,24 activation of the complement
pathway (C3),7 and impaired Fc receptor-
mediated systemic clearance of immune com-

plexes from the circulation' have been reported
in this disorder. Furthermore, circulating auto-
antibodies considered to be organ specific (portal
tract antibodies, colon antibodies) have been
detected in this disorder.9 These portal tract
antibodies were found to react only with
obstructed human liver but the role they play
in the pathogenesis of primary sclerosing
cholangitis is unknown at present.
The aim of this study was to identify circulat-

ing bile duct antibodies in serum from patients
with primary sclerosing cholangitis and deter-
mine their disease, species, and tissue specificity.
The study was approved by the Human Rights
Committee of The University of Western
Australia.

Methods

SUBJECTS
Serum was obtained from 29 patients with
primary sclerosing cholangitis attending the
Gastroenterology/Liver Unit at Sir Charles
Gairdner Hospital, Perth and the Gastro-
enterology Unit at Westmead Hospital, Sydney.
Diagnosis was based on typical cholangiographic
findings in the absence of previous choledocholi-
thiasis or bile duct surgery, other than chole-
cystectomy.3 Fourteen of the 29 patients had
ulcerative colitis. This diagnosis was based on
the results ofsigmoidoscopy or colonoscopy with
colonic biopsy. This procedure was not per-
formed in three patients because of a lack of
compliance and in another because of the
patient's early death. None of these four patients
had symptoms of ulcerative colitis.
Serum was also obtained from 18 patients with

ulcerative colitis without primary sclerosing
cholangitis (normal serum alkaline phospha-
tase), 19 with extrahepatic biliary obstruction of
other causes (choledocholithiasis, bile duct
stricture), and 42 normal control subjects.
Serum specimens were stored at - 20°C until
use.

TISSUE
Normal human liver (blood group 0) was
obtained surgically after a cadaveric renal
donation procedure. Obstructed human liver
(blood group A) was obtained within two hours
of death at necropsy examination. Normal
human sigmoid colon (blood group B) was
obtained from a surgically resected specimen.
Tissues were embedded in optimal cutting
temperature compound (Miles Scientific,
Illinois, USA), frozen in liquid nitrogen, and
stored at -70°C until use.
Normal rabbit liver and colon were obtained
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TABLE I Bile duct antibodies - rabbit tissue

No positive (%)

Obstructed Normal
Subjects liver liver

Primary sclerosing cholangitis:
With ulcerative colitis (n= 14) 6 (43) 3 (21)
Without ulcerative colitis (n= 15) 4 (27) 2 (13)
Total (n=29) 10 (34) 5 (17)

Ulcerative colitis alone (n= 18) 5 (28) 3 (17)
Extrahepatic biliary obstruction

ofothercauses (n=19) 5(26) 2(11)
Normal control subjects (n=42) 11 (26) 2 (5)

from inbred Dutch belted rabbits. Obstructed
liver tissue was obtained from rabbits one week
after common bile duct ligation. Tissues were

fixed immediately in the non-denaturing fixative
acetic acid-formol-saline.

INDIRECT IMMUNOPEROXIDASE
TECHNIQUES
Cryostat cut sections (8 1Am) from frozen human
tissue were fixed in cold (4°C) acetone for 10
minutes and air dried for 20 minutes. The
sections were then incubated with the subjects'
serum diluted 1/10 in tris-buffered saline (20
mM Tris, 500 mM NaCl, pH 7 6) with 10%
normal swine serum (CSL, Melbourne, Aust) for
30 minutes and washed in tris-buffered saline for
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Figure 1: Positive immunoperoxidase staining ofintrahepatic bile ducts using primary
sclerosing cholangitis serum with obstructed rabbit liver (a) and normal rabbit liver (b).
Original magnification x250.

TABLE II Colon antibodies - rabbit tissue

Subjects No positive (%)

Primary sclerosing cholangitis:
With ulcerative colitis (n= 14) 5 (36)
Without ulcerative colitis (n= 15) 2 (13)
Total (n=29) 7 (24)

Ulcerative colitis alone (n= 18) 5 (28)
Extrahepatic biliary obstruction

of other causes (n= 19) 5 (28)
Normal control subjects (n=42) 12 (29)

10 minutes. This and all subsequent incubations
were performed at room temperature. Sheep
antibodies to human immunoglobulins conju-
gated with peroxidase (Silenus, Victoria, Aust),
diluted 1/400 in tris-buffered saline with 10%
normal swine serum was added for 30 minutes.
After washing in tris-buffered saline the slides
were incubated with fresh diaminobenzidine
substrate (6 mg in 10 ml tris-buffered saline with
0-01% H202) for eight minutes, washed in tris-
buffered saline, rinsed in distilled water, counter
stained with haematoxylin, dehydrated, and
mounted. Control slides without primary anti-
body were included in each assay run.

Paraffin mounted sections (6 ,um) of rabbit
tissues were dewaxed and blocked with 0 4%
H202 in methanol for 30 minutes and then 20%
normal swine serum in tris-buffered saline for 20
minutes. After this the indirect immuno-
peroxidase technique was performed as pre-
viously described except that sheep antibodies to
human immunoglobulins conjugated with
peroxidase were diluted 1/200 in tris-buffered
saline with 10% normal swine serum.

All sera positive for either bile duct or colon
antibodies were absorbed with concentrated
blood group specific swine/equine substances A
and B (Dade, Miami, Florida, USA). These sera
were retested using human and rabbit tissues.
Three primary sclerosing cholangitis sera
strongly positive for bile duct and colon
antibodies were also absorbed with isolated
peripheral white blood cells. Buffy coat contain-
ing 70% neutrophils was prepared by differential
centrifugation of group 0 blood from a normal
control subject. Equal volumes of serum and
buffy coat were incubated for one hour at 37°C.
After centrifugation the supernatant serum was
removed and retested on sections of human and
rabbit tissue.

Results
Bile duct antibodies were detected using
obstructed and normal rabbit liver in 10 and five
respectively of 29 patients with primary scleros-
ing cholangitis. Antibodies that reacted with
obstructed and normal rabbit liver were also
detected in similar proportions of subjects with
ulcerative colitis without primary sclerosing
cholangitis, extrahepatic biliary obstruction of
other causes, and normal control subjects (Table
I). Positive reactions showed diffuse staining of
the small and large intrahepatic bile ducts (Fig
1). The staining was more readily shown in
obstructed than in normal liver. The frequency
with which colon antibodies were detected using
rabbit colon in control subjects and those with
primary sclerosing cholangitis is found in Table
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TABLE III Bile duct and colon antibodies - human tissue

No positive (%)

Absorbed with
Non-absorbed substance A +B

Subjects BDA CA BDA CA

Primary sclerosing cholangitis:
With ulcerative colitis (n= 14) 7 (50) 9 (64) 1 (7) 9 (64)
Without ulcerative colitis (n= 15) 3 (20) 6 (40) 0 (0) 6 (40)
Total (n=29) 10 (34) 15 (52) 1 (3) 15 (52)

BDA=bile duct antibodies to blood group A obstructed liver. CA=colon antibodies.

II. Colon antibodies were present in all but four
patients with primary sclerosing cholangitis and
three control subjects found positive for bile duct
antibodies.

Bile duct antibodies that reacted with blood
group A obstructed human liver were detected
in 10 of 29 patients with primary sclerosing
cholangitis (Table III) but in none when blood
group 0 normal human liver was used. Colon
antibodies that reacted to human colon (Table
III) were present in eight patients with primary
sclerosing cholangitis with associated bile duct
antibodies and seven without these antibodies.

After absorption of sera positive for bile duct
antibodies using blood group specific substances
A and B, reactivity to human bile ducts was
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Figure 2: Immunoperoxidase staining ofblood group A obstructed human intrahepatic bile
ducts using the same primary sclerosing cholangitis serum before and after absorption with blood
group specific substances A and B: (a) positive staining of bile ducts before serum absorption;
(b) negative staining of bile ducts after serum absorption. Original magnification x 250.

abolished in nine of 10 patients with primary
sclerosing cholangitis (Table III). Non-specific
staining of fibrotic tissue surrounding bile ducts
in expanded portal tracts was present in control
slides without primary (patient) antibodies and
remained after absorption (Fig 2). Reactivity of
bile duct antibodies to normal rabbit bile ducts
was abolished in all subjects after similar absorp-
tion, while bile duct antibody reactivity to
obstructed rabbit bile ducts was abolished in
every patient with primary sclerosing cholangitis
and ulcerative colitis, in four of five patients
with extrahepatic biliary obstruction of other
causes, and in 10 of 11 normal control subjects.
Reactivity of colon antibodies to human tissue
was not affected by absorption with blood group
specific substances A and B in any ofthe 15 colon
antibody positive patients with primary scleros-
ing cholangitis (Table III). In contrast, reactivity
of colon antibodies to rabbit tissue was abolished
with the same absorption in all patients with
ulcerative colitis and obstructive jaundice, in
six of seven patients with primary sclerosing
cholangitis, and in 10 of 12 normal control
subjects. Absorption experiments using isolated
peripheral circulating white blood cells did not
reduce reactivity of bile duct or colon antibodies
to human or rabbit tissues.

Discussion
In this study bile duct antibodies that reacted
with blood group A obstructed human liver were
detected in 34% of patients with primary scleros-
ing cholangitis but with blood group 0 normal
human liver they were not detected. These
antibodies were also found to crossreact with
obstructed rabbit liver (34% of patients with
primary sclerosing cholangitis) and normal
rabbit liver (17% ofpatients with primary scleros-
ing cholangitis). All primary sclerosing cholan-
gitis sera with bile duct antibodies to normal
rabbit liver also reacted with obstructed rabbit
liver. In some cases, however, reactivity was
detected to obstructed rabbit liver alone.
Obstructed rabbit liver was seen to contain a
noticeable proliferation of bile ducts and it is
possible that reactivity to obstructed rabbit liver
was found more frequently because ofthe greater
number and size of bile ducts within obstructed
portal tracts. Of particular importance was the
presence of bile duct antibodies that reacted with
obstructed and normal rabbit liver in an appreci-
able number of normal control subjects. This
suggests that these antibodies are not specifically
associated with primary sclerosing cholangitis.
Colon antibodies to human colon were

detected in primary sclerosing cholangitis
patients both with ulcerative colitis (64%) and
without it (40%). These results contrast with
a previous study which detected colon antibodies
to human colon in 62-5% of primary sclerosing
cholangitis patients with ulcerative colitis but in
none of those without it.' Ulcerative colitis
associated with primary sclerosing cholangitis is
usually only mildly symptomatic and has pro-
longed periods of remission.2 In this study four
asymptomatic patients did not have colonoscopy
and biopsy examination to exclude mild disease,
and this may partly account for the higher

700

.....................

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.31.6.698 on 1 June 1990. D

ow
nloaded from

 

http://gut.bmj.com/


Bile duct antibodies crossreacting with bloodgroup antigens in primary sclerosing cholangitis 701

frequency of colon antibodies found in patients
with primary sclerosing cholangitis without
ulcerative colitis. Colon antibodies to rabbit
colon were detected in 36% of primary sclerosing
cholangitis patients with ulcerative colitis,
in 13% of patients with primary sclerosing
cholangitis alone, and in 60% of all patients with
this disorder and bile duct antibodies. These
antibodies, however, were also found in similar
proportions of control subjects.

Absorption experiments using blood group
specific substances A and B showed that bile duct
antibodies that react with human and rabbit liver
are non-specific blood group antibodies. This is
consistent with the findings of a recent study
which showed that ABH and Lewis blood group
antigens are expressed in the human intrahepatic
biliary tree.'0 One primary sclerosing cholangitis
patient had bile duct antibodies to blood group A
human liver that were not absorbed by blood
group substances A and B. This patient may
have had anti-Lewis blood group antibodies
binding to bile ducts that were unaffected by
absorption with blood group substances A and
B. Absorption studies also showed that colon
antibodies that reacted with rabbit colon recog-
nised blood group antigens.

Reactivity of colon antibodies to human
sigmoid colon was not altered by absorption with
blood group substances A and B. This finding is
consistent with the reported distribution ofABH
blood group antigens in mucus-secreting goblet
cells of the mature human colon. These antigens
are known to disappear rapidly from the cells in
the transverse and distal colon during the
neonatal period. " Other studies using blood
group 0 human colon have also shown that colon
antibodies are organ specific in patients with
ulcerative colitis. 12 13

Antibodies reacting with proliferating bile
ducts were first detected by Paronetto et al in the
serum of patients with a wide range of acute and
chronic liver disorders.'4 In their study, reac-
tivity was decreased in some patients after serum
absorption with blood group specific substances
A and B. These antibodies did not react with
normal human (blood group unspecified), rat, or
rabbit liver. Similar antibodies that reacted with
proliferating bile ducts and crossreacted with
colon antigens were later reported in the serum
of patients with ulcerative colitis. 12 More
recently, portal tract antibodies that reacted with
proliferating bile ductules were found by
Chapman et al in 38% of patients with primary
sclerosing cholangitis.9 It was initially postulated
that the target antigen was present in proliferat-
ing bile ductules only. A recent preliminary
communication has reported, however, that the
antigen is specifically located within the nucleus
of tissue neutrophils.'5 These portal tract anti-
bodies seem to be distinct from the bile duct
antibodies detected in this study since portal
tract antibodies were found in patients with

primary sclerosing cholangitis or ulcerative
colitis only and reacted with antigens present in
proliferating bile ductules only. In contrast, bile
duct antibodies detected in this study were
present in control group subjects (ulcerative
colitis, extrahepatic biliary obstruction of other
causes, normal subjects) as well as in those with
primary sclerosing cholangitis and crossreacted
with rabbit liver and colon. This reactivity was
abolished after serum absorption with blood
group substancesAandB but not after absorption
with isolated peripheral white blood cells.
We conclude that bile duct antibodies present

in primary sclerosing cholangitis are non-specific
blood group antibodies that crossreact with
rabbit liver and colon and seem to be distinct
from previously reported portal tract antibodies.
Future studies of organ specific antibodies in
this disorder should be performed only after
serum absorption with blood group substances.
The lack of tissue specificity of bile duct anti-
bodies suggests that they do not have a role in the
pathogenesis of primary sclerosing cholangitis.
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