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Inappropriate expression of blood group antigens on
biliary and colonic epithelia in primary sclerosing
cholangitis

S Bloom, A Heryet, K Fleming, RW Chapman

Abstract
The distribution of carbohydrate antigens
of the ABO, Lewis, and Keli systems was
examined in biliary and colonic epithelial of 11
patients with primary sclerosing cholangitis
(PSC) using a panel of 11 monoclonal anti-
bodies. Controls consisted of 27 liver biopsy
specimens (11 normal, six alcoholic liver
disease, five extrahepatic obstruction, and five
primary biliary cirrhosis) and 24 colonic biopsy
specimens (six normal, four Crohn's disease,
and 14 ulcerative colitis). There was inappro-
priate staining with anti-A (four of six, 66%)
and anti-B (nine of 11, 81%) in biliary epithe-
lium of PSC patients compared with normal
and disease controls. Expression of Lewis
antigens was increased in patients with chole-
static liver disease. Ninety one per cent ofPSC
patients showed a similar pattern of inappro-
priate staining by anti-A and anti-B antibodies
in colonic epithelium compared with 33% of
normal and 42% ofinflammatory bowel disease
controls. There is inappropriate expression of
A and B carbohydrate antigens in biliary and
colonic epithelium in PSC. Whether these
oncofetal antigens are implicated in the patho-
genesis of this condition is discussed.
(Gut 1993; 34: 977-983)

Primary sclerosing cholangitis (PSC) is a chronic
cholestatic liver disease that often progresses to
cirrhosis and death from liver failure or cholan-

Department of giocarcinoma.'2 The aetiology is unknown but
Gastroenterology and evidence suggests that immunological mecha-Nuffield Department of
Histopathology, John msms may be important in the pathogenesis.
Radcliffe Hospital, There is an association with the HLA-B8-DR3
Oxford, 0X3 9DU haplotype, which is associated with other organS Bloom
A Heryet specific autoimmune diseases.34 In PSC, abnor-
K Fleming malities in lymphocyte subsets exist in peri-
RW Chapman pheral blood,' there is enhanced autoreactivity of
Correspondence to: suppressor/cytotoxic T cells from peripheralDr R Chapman. blood to class II major histocompatibility anti-
Accepted for publication 6
11 November 1992 gens, and aberrant expression of class II anti-

TABLE I Clinical details ofstudy subjects

Alkaline
Bilirubin phosphatase

Sex Age (mean (mean (range)) (mean (range))
Diagnosis No (M:F) (range)) (y) (nolll) (IU/l)

Nonnal 5 2:3 59 (23-79) 8-6 (3-20) 608(222-1319)
Alcoholic liver disease 6 4:2 58 (49-68) 20-3 (9-55) 361 (181-520)
Extrahepatic obstruction 5 4:1 60(43-80) 66-2 (12-141) 545 (208-995)
Primary biliary cirrhosis 5 0:5 55(46-67) 49-3 (11-147) 940(431-1302)
Primary sclerosing cholangitis 11 8:3 47 (21-80) 14-6(5-35) 1390(402-4365)

Stage 1 2 12 951
Stage 2 3 19-7 993
Stage 3 4 8-7 1420
Stage 4 2 185 2384

gens on biliary epithelium has been found.7
Activated T cells have been shown to be associ-
ated with bile duct destruction.8 Abnormalities
in humoral immunity, include circulating
immune complexes, reduced clearance of
immune complexes, and increased complement
metabolism have been detected.9-"' Further
evidence of immune mediation has come from
the finding of circulating, non-organ specific and
organ specific antibodies.'2 13
PSC is associated with inflammatory bowel

disease in between 50 and 75% of cases.'4 It has
been established that the characteristic pattern of
expression of certain carbohydrate antigens,
including those of the ABO and Lewis systems,
is altered in bowel neoplasms," 16 and similar
abnormalities have also been shown in ulcerative
colitis.'7 There has recently been interest in the
pattern of distribution of these antigens in the
biliary epithelium in both normal'8 and diseased
livers.'9 The differential expression of these
antigens in the biliary tree, coupled with the
known change in their pattern of expression in
inflammatory bowel disease, led us to investigate
their expression in the biliary and colonic
mucosa of patients with PSC. Since changes in
blood group antigen expression in the colon are
associated with dysplasia and may be useful in
screening for the development of colorectal
carcinoma, we were particularly interested to
look for a similar association between inappro-
priate expression of blood group antigens in the
biliary tree and biliary dysplasia and cholangio-
carcinoma.

Patients and methods
Thirty eight liver biopsy specimens were
examined using a panel of 11 monoclonal anti-
bodies raised against carbohydrate antigens of
the ABO, Lewis and Kell blood groups. Eleven
patients with PSC were studied. All had ulcera-
tive colitis that affected the whole colon. The
diagnosis of PSC was established by standard
criteria - that is, by persistently abnormal liver
enzyme activities, liver histology, and ERCP
changes.' 2 The histological grading of the PSC
biopsy specimens is shown in Table I. Controls
included five normal biopsy specimens, six
specimens showing alcoholic liver disease, five
extrahepatic obstruction, and five primary
biliary cirrhosis. Clinical details are given in
Table I.

Formalin fixed, wax embedded sections were
deparaffinised and rehydrated in xylene and
ethanol. The monoclonal antibodies were
applied by a three stage indirect immunoperoxi-
dase technique described elsewhere.20 The

977

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.34.7.977 on 1 July 1993. D

ow
nloaded from

 

http://gut.bmj.com/


Bloom, Heryet, Fleming, Chapman

TABLE II Provenance and immunoglobulin subclass of
monoclonal antibodies

Name Source Reactivity Ig class Titre

17519 Oxford Anti-A IgM 1:10
Bric 175 Bristol Anti-A IgM 1:20
16818-2 Oxford Anti-B IgM 1:10
Bric 86 Bristol Anti-B IgM 1:10
LM 251/525 Glasgow Anti-AB IgM 1:5
Bric 70 Bristol Anti-H IgM 1:5
LM 92/94 Glasgow Anti-H IgM 1:1
Bric 87 Bristol Anti-Lea IgM 1:20
LM 112/116 Glasgow Anti-Lea IgM 1:20
LM 129/181 Glasgow Anti-Leb IgM 1:20
Bric 68 Bristol Anti-Kell IgG2 1:2

source, immunoglobulin subclass, and dilution
of antibody used are shown in Table II. The
dilutions used were those previously established
as exhibiting the best ratio of staining to back-
ground. Sections were examined and scored
'blind' by two experienced observers, using a
scoring system that ranged from negative,
through intermediate (±), to strongly positive
(+++). The distribution of staining (luminal/
cytoplasmic, focal/general) was also noted. As a
further control, an IgG antibody to an unrelated
determinant in human liver and colon was used
to stain 36 sections ofhuman colon to ensure that
there was no non-specific binding of IgG (data
not shown). Unrelated IgM antibodies were not
used since most of the blood group monoclonal
antibodies used are IgM and several gave com-
pletely negative staining, making non-specific
binding very unlikely.
The expression of the same carbohydrate

antigens was then studied in the colonic epithe-
lium of the 11 patients with PSC. All 11 patients

TABLE III Expression ofA, B, andH antigens on bile ducts (BD) and hepatocytes (Hep)

A B H

Group Hep BD Hep BD Hep BD

Normal(n=1l) A + + + _ _ _
A - - ±f -
0 - - - _ _ _
O + - + _ _ _
0 - - - _ _ _
O - - +
A - - - - + +
A - - - _ _ _
O + - + _ +
O - - - - ++ ++
O - - - ++ _

Alcoholic liver disease (n=6) A -- - - +
A - - - - + +
A + +
O - - - - + ±f
O - + - + ++ ++
O - - - + ++ ++

Extrahepatic obstruction (n=5) A - -- - +
A - - ±f ± + +
A - - - - ++ ++
B - - + + ++
B - - - _ +

Primary biliary cirrhosis AB -+ + + + +
(n=5) 0 - - - + +

O - + +
O - +
O - - - ++ +

Primary sclerosing cholangitis A - -- - + +
(n=-1) A - - + + ++ ++

A - - ± + +++ +
A - + + + NT NT
A +++ NT NT
O + - + + +
O - - + + ++ +
O + +
O ± + + + +++ +
O + + + +++ +
O + + + NT NT

NT=not tested. f=focal.

had ulcerative colitis diagnosed on clinical and
colonoscopic criteria, with inflammation affect-
ing the whole colon in all. For this part of the
study controls comprised six normal colonic
biopsy specimens and 18 biopsy specimens from
inflammatory bowel disease patients (14 with
ulcerative colitis and four with Crohn's disease).
Liver function tests were persistently normal in
controls, and they were therefore presumed not
to have PSC. ERCP was not performed in these
patients.

NEURAMINIDASE TREATMENT
Sections from five patients that were found to
show inappropriate expression of blood group
antigens in liver and colon were treated with
neuraminidase using established protocols21-23 in
an attempt to see whether digestion of sialic acid
residues would abolish staining.

STATISTICAL ANALYSIS
Mean bilirubin and alkaline phosphatase values
in PSC patients and both normal and disease
controls were compared using the Mann-
Whitney U test for non-parametric data.

Results

LIVER HISTOLOGY
Tables III and IV show the distribution of
staining with anti-ABH and Lewis antibodies in
biliary epithelia and hepatocytes in 38 liver
biopsy specimens. Inappropriate expression ofA
and B antigens was observed in specimens from
PSC patients compared with normal liver biopsy
specimens and tissues from other disease groups.
In particular, four of six (66%) blood group 0
patients showed evidence of inappropriate
biliary expression of A antigen (Fig 1(A)). Two
of these also showed some (graded +) staining of
hepatocytes. Nine of 11 (81%) PSC patients
showed inappropriate biliary expression ofblood
group B antigen, seven being graded as + and
two as ± (Fig 1(B)). Seven of this group also
showed some staining in hepatocytes: four were
graded as + and three as ±. The biliary staining
was diffuse and cytoplasmic and involved small
and large bile ducts in all portal tracts. In 27
normal and disease control biopsy specimens,
one (3 7%) showed very weak inappropriate
biliary staining by anti-A antibodies and three
(11%) by anti-B antibodies (Table III). There
was no significant difference between PSC and
control groups in the frequency of blood groups
(0, 45% v 37%; A, 54% v 51%) or in liver
function tests undertaken at the time of liver
biopsy.

In the 27 normal and disease control biopsy
specimens, three (11-1%; one group A, two
group 0) showed (very weak) staining of hepato-
cytes with anti-A antibody and six (22%; three
group A, two group 0, one group AB), showed
(weak) staining with anti-B, which was focal in
two of the cases. By contrast, hepatocytes in 28 of
35 specimens (80%) and biliary cells in 21 of 35
(60%) showed positive staining with anti-H
antibody. There was little difference in the

978

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.34.7.977 on 1 July 1993. D

ow
nloaded from

 

http://gut.bmj.com/


Inappropriate expression ofbloodgroup antigens on biliary and colonic epithelia in primary sclerosing cholangitis

TABLE IV Expression ofLewis a and b antigens in bile duct
epithelium

Blood Lewis Lewis
Group group a b Distribution

Normal (n 11) A ++ ++
A + +
O + ++
O ++ ++
O ++ +
O ++ + Luminal
A + +
A - _
O + +
O + +
O +

Alcoholic liver disease A
(n=6) A

A + +
O + NT Luminal
O + +
O + +

Extrahepatic A + +
obstruction (n 5) A + + +

A + + + Cytoplasmic
B ++ ++
B ++ ++

Primary biliary AB + + + +
cirrhosis (n= 5) 0 + + +

O + + + Cytoplasmic
O - +
O ++ ++

Primary sclerosing A + + + +
cholangitis(n=ll) A + +

A + +
A + ++
A + +++
O + + +++ Cytoplasmic
O ++ ++
O ++ ++-
O + ++
O - ++
O ++ +++

NT=not tested.

intensity of staining of hepatocytes compared
with biliary cells with anti-H antibody except in
the PSC group where staining was most intense
in the hepatocytes.

Table IV shows the result of staining with anti-
Lewis antibodies. Biopsy specimens from
cholestatic disease groups (that is, extrahepatic
obstruction, primary biliary cirrhosis, and PSC)
tended to show stronger expression of Lewis
antigens, and especially of Lewis b, than speci-
mens from normal or alcoholic patients. In
specimens from normal or alcoholic patients,
expression ofLewis antigens was mainly in small
bile ducts and showed a predominantly luminal
pattern, while in the cholestatic disease groups,
expression was mainly cytoplasmic and was seen
in small and large ducts (Fig 1(C) and (D)).

COLONIC HISTOLOGY
Table V shows the results of staining of colonic
biopsy specimens with the same monoclonal
antibodies in the 11 PSC patients. The five blood
group A patients show the normal pattern of
expression ofthe A antigen in the proximal colon
but loss distal to the splenic flexure. The six
group 0 patients all show a consistent pattern of
inappropriate staining with anti-A (Fig 2(A)).
This is graded as + in five (focal in two) and ± in
one. Ten of 11 PSC patients show inappropriate
staining with anti-B antibody (Fig 2(B). This was
consistently graded + in all six group 0 patients,
but was focal in three ofthe four positive groupA
patients. The two patients inwhomB antigen was
not expressed in the biliary epithelium showed B

antigen in colonic epithelium, although this was
focal in only one.

Lewis a antigen was expressed uniformly
throughout the colon. The expression of Lewis b
in the colon was weaker than that observed in the
biliary epithelium in almost all patients.

In the normal colonic biopsy specimens (n=
6), two patients showed inappropriate staining
(graded as +) with anti-B antibodies. Both
patients were blood group 0. These patients also
showed some staining with anti-A antibodies
(one was graded + and one ±). H antigen was
expressed to a varying degree in all biopsy
specimens but was weaker in the distal colon.
Lewis a was expressed throughout the colon but
expression of Lewis b was less noticeable in the
distal colon (Table VI).

Control colonic biopsy specimens were also
taken from 18 patients with inflammatory bowel
disease (14 with ulcerative colitis and four
Crohn's disease). Six of the 14 with ulcerative
colitis (three from group A and three group 0)
showed some evidence of inappropriate B anti-
gen expression, but in three of these expression
was focal, and in another dysplasia was present.
In a fifth, B antigen was expressed strongly in the
descending colon, but only weakly in the splenic
flexure and the sigmoid colon which suggests
that it might have been artefactual. Of the six
ulcerative colitis patients who showed inappro-
priate staining to anti-B, the three with blood
group 0 also showed some positivity to anti-A,
although this was only focal. One offour patients
with Crohn's disease showed inappropriate B
antigen expression as well as inappropriate A
antigen expression: in both cases the expression
was focal. Lewis a expression was seen through-
out the colon, while Lewis b was expressed more
strongly in the proximal than distal colon.

Inappropriate staining with antibodies to
blood group antigens was therefore seen in the
colonic mucosa of 10 of 11 (91%) ofPSC patients
and in two of six (33%) normal controls and
seven of 18 (42%) of disease controls.

NEURAMINIDASE TREATMENT
Treatment of tissue sections with neuraminidase
had no significant effect on the expression of
Lewis or ABO antigens in the liver or colon.

Discussion
These results show that there is inappropriate
staining by antibodies to blood group antigens in
the biliary epithelium of most PSC patients
compared with normal and disease controls, and
that similar inappropriate staining is seen in the
colonic epithelium. In colonic biopsy specimens
from normal and colitic controls inappropriate
staining is less evident.

Expression of both ABH and Lewis antigens
in normal bile ducts, but Lewis antigens only in
the smaller bile ductules has been described
previously."8 In both chronic and alcoholic
hepatitis there is not only a quantitative change
in proliferating bile ductules, with both Lewis
antigens more strongly expressed, but also a
qualitative change with expression of a sialylated
form of the antigen that is not seen in normal
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Figure 1: (A) Group 0 primary sclerosing cholangitis patient
showing inappropriate staining of bile ducts with anti-A
antibody. (B) Group 0 primary sclerosing cholangitis patient
showing inappropriate staining ofbile ducts (and hepatocytes)
with anti-B antibody compared with negative control. (C),
(D) Staining with anti-Lewis a antibody. In normal (C) and
alcoholic biopsy tissues staining is mainly in small ducts and
shows a luminal pattern, while in cholestatic disease such as
primary biliary cirrhosis (D) staining is mainly cytoplasmic
and in small and large ducts.

ductules.'9 We found little staining with anti-A
antibodies in the biliary epithelium ofthe normal
and disease control groups, although the H
antibodies stained the biliary epithelium well.
We also saw appreciable hepatocyte staining
with the anti-H antibody (Table VI) which has

TABLE V Staining ofcolonic mucosa ofprimary sclerosing cholangitis patients

Antibody staining
Blood
group Site A B H Lea Leb
A Liver - - +Hep, ±BD ++ ++

Colon Focal Focal NT + +
A Liver - +Hep, BD + +Hep, BD + +

Colon +HF +Focal HF NT + +
A Liver - +Hep, + BD +++Hep, +BD + +

Colon + +AC NT + +
A Liver -Hep, ±BD ±Hep, BD NT + ++

Colon ±HF, -Distal +Focal NT + +
A Liver -Hep, ++BD -Hep, ±BD NT + +++

Colon + - NT + +
O Liver -Hep, ±BD -Hep, +BD +Hep, BD ++ +++

Colon + + NT ++ +
O Liver - +Hep, +BD ++Hep, +BD ++ ++

Colon ± + NT + +
O Liver +Hep, ±BD ++ ++

Colon + + NT ++ +
0 Liver +Hep, ±BD +Hep, BD +++Hep, +BD + ++

Colon + + NT + +
O Liver +Hep, ±BD + +++Hep, +BD - ++

Colon +Focal + NT + +Focal
0 Liver -Hep, ±BD + NT ++ +++

Colon +Focal + NT + +

NT not tested; HF= hepatic flexure; AC=ascending colon.

not been found previously. The inappropriate
expression of A and especially B antigens in
biliary epithelia in PSC is generally accompanied
by a similar expression in hepatocytes (Fig 2).
Our finding of increased staining with Lewis
antibodies in cholestatic diseases with prolifera-
tion of bile ducts, agrees with that of Jinno et al.'9
The uniform staining with anti-Lewis a through-
out the colon, the proximal to distal gradient of
anti-Lewis b staining, and the weaker staining
with anti-Lewis b than that observed in the
biliary epithelium also agree with previous
reports.' 24
The biochemical pathways underlying pre-

cursor and product relationships in the ABO and
Lewis blood group systems are complex and not
completely understood.25 They are shown sche-
matically in Figure 3.

It is possible that our finding of inappropriate
staining with anti-B, and to a lesser extent anti-
A, antibodies reflects non-specific binding of the
antibodies to carbohydrate epitopes in biliary
cells and hepatocytes, although this seems
unlikely as it is not seen in other cells. In patients
with blood group A, circulating anti-B antibody
will bind to B antigen in the liver and lead to
decreased detection of this epitope by the mouse
anti-B antibody. While we found increased
expression of blood group B antigen in the
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Figure 2: (A) and (B) Group 0 patient with primary
sclerosing cholangitis showing inappropriate staining of
colonic epithelium with anti-A (A) and anti-B (B) antibodies.

patients studied, the levels might be even higher
without this possible blocking effect.
Some ofthe antibodies we used were studied at

the international workshop on blood group anti-
bodies at Paris, 1987. Synthetic oligosacharides
coupled to cristalline silica were used as solid
immunoabsorbants to assess the degree of inhibi-
tion of antibody mediated agglutination. The B
antibodies 16818-2 and BRIC 86 were inhibited
by oligosaccharides involving a fucose attached
to galactose, but not to linear disaccharides or
to trisaccharides without the attached fucose.26

Similarly, one of the antibodies in the anti-A
reagent, 15719, is not inhibited by the Forssman
disaccharide or trisaccharide, involving N-
acetylgalactosamine instead of galactose in the I6
position.27 These studies on the fine specificity of
structures recognised by blood group antibodies
do not completely rule out the possibility that a
different epitope could be recognised by the
antibodies in the livers and colons of PSC
patients. A more likely explanation, however, is
that there is a genuine increase in the activity of
the enzymes producing the A and B antigens,
namely alpha 1,3 N-acetylgalactoseaminyltrans-
ferase and alpha 1,3 galactose transferase. Figure
3 shows how these enzymes both use the same

substrate, the type 1 H chain. A further enzyme,
alpha 1,4 fucosyltransferase, can also act on this
substrate to produce the Lewis b antigen but acts
on a different substrate to produce the Lewis a
antigen. This study has shown that staining with
anti-Lewis a and b antibodies is increased in
patients with PSC and other cholestatic diseases
compared with normal and alcoholic patients.
This may represent either increased synthesis of
the type 1 chain precursor or activation of the Le
and Se genes. In addition, however, there is
inappropriate staining with antibodies to A and
B antigens in PSC compared with other diseases.
Whether there is upregulation of the genes that
produce these antigens or merely a change in
expression on the cell surface has not been
investigated: in situ hybridisation should pro-
vide an answer to this question. In this context, a
recent report28 that the well documented neo-
expression of ABH and Lewis b antigens in
colonic cancer is mediated by a higher expression
of the enzyme alpha 2 fucosyltransferase may be
relevant.
Why should the expression of these carbo-

hydrate antigens in biliary epithelium be altered
in PSC? Several reports show a change in these
and related carbohydrate antigens in inflamma-

TABLE VI Staining patterns in normal and colitic controls

Antibody staining
Patient Blood
No group Diagnosis Site A B H Lea Leb

1 AB Normal Descending colon ±Focal - + + +
2 0 Normal Descending colon + + + + + +
3 A Normal Sigmoid +Focal + + +
4 A Normal Rectum ±Focal + +
5 0 Normal Right colon - + +
6 0 Normal Transverse - + + + + + +

Sigmoid + + ++ +
7 A UC (sigmoid/rectum) Splenic flexure + + - + + Luminal

Descending colon + + + + +++ +++ +Luminal
Rectum ±Focal + + + +Luminal

8 0 Crohn's Sigmoid ±Focal + + + +
Rectum Rectosigmoid + Focal +Focal +Luminal +Luminal ±Luminal

Ileum ±Focal + + Focal
9 A UC (left) Ileum + + + + + +++

Leftcolon - ±Focal + ++ +
10 0 UC Left colon +Focal + + + +
11 0 UC Pouch + +Luminal
12 0 UC Left colon - - - + +
13 A Crohn's Ileum + - +Focal + + +
14 A UC Left colon - - - + +
15 A UC (total) Left colon - - - + +
16 0 Crohn's colitis Ascending colon - + +
17 A UC (total) Hepatic flexure + + ++ + Luminal

Sigmoid + - + ++ + Luminal
18 0 UC (total) Descending colon + Luminal ±Luminal
19 0 UC (total) Rectum + +++ +
20 A Crohn's colitis Ascending colon + + + + Luminal
21 0 UC (total) Rectum - + + + Luminal
22 0 UC (total) Descending colon + Focal + Focal + Focal +++ +
23 A UC (total) Descending colon ± Focal + (Dysplasia) + + Focal + Focal
24 A UC (total) Ascending colon + - - + + Focal
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Le gene
Type 1 chain X gene

Type 2 chain
Lewis a ,4 Le gene precursor Lewis x X gene precursor

Gal,1 -3GlcNAc,p 1-R Gal,1-3GlcNAc,B1 -R Gal 1-4GlcNAc,B 1-R GalP1 -4GlcNAcPB 1-R
4 3
1 1

Fuc alpha Fuc alpha

Se(H)gene Se(H)gene
alpha-2-L-fucosyltrans- alpha-2-L-fucosyltrans-

ferase ferase

Lewis b Le gene H type 1 chain Lewis y < X gene H type 2 chain

Galp1-3GlcNAcf31-R Gal,B1-3GlcNAc,B1-R Gal,B1-4GlcNAc,B1-R Gal,B1-4GlcNAc,B1-R
2 4 2 2 3 2
1 1 1 1 1 1
Fuc a Fuc a Fuc a Fuc a Fuc a Fuc a

B gene A gene B gene A gene
a-3-N-galactose a-3-N-acetylgalactose a-3-N-galactose a-3-N-acetylgalactose

transferase aminyltransferase transferase aminyltransferase

A type 1 chain A type 2 chain
GalNAca1 -3Gal,B1 -3GlcNAcI31 -R GalNAca1 -3Gal,1 -4GlcNAc,B1 -R

2 2
1 1

Fuca Fuca
B type 1 chain B type 2 chain

Galal -3Gall -3GlcNAcP1 -R Galal -3Gal,B1 -4GlcNAc,1 -R
2 2
1 1

Fuc a Fuc a

Le gene=alpha-4-L-fucosyltransferase
X gene =alpha-3-L-fucosyltransferase

Figure 3: Biosynthetic pathways in ABH and Lewis antigen systems.

tory bowel disease.'7II` They have been shown
to have a characteristic temporal and regional
expression in the human embryonic and fetal
colon.2432 In the adult colon A, B, H, and Leb
disappear from the distal colon but persist in the
proximal colon,33 while Lea is expressed
uniformly throughout the colon.'5 In cancer,
these antigens may reappear in tumours derived
from epithelial cells that expressed the antigen
only during fetal development, or they may
disappear in tumours arising from epithelial cells
that normally express the antigen. They are
therefore classed as oncofetal antigens. A recent
study'7 found that 32 of 51 (63%) patients with
ulcerative colitis showed some alteration ofABO
expression, either re-expression or deletion.
Incompatible ABO expression, although seen in
only 6% of patients, seemed to be associated with
dysplasia or cancer somewhere in the colon. This
raises the question ofwhether the high incidence
of incompatible blood group antigen expression
in PSC may be a marker for developing dysplasia
and malignancy in the biliary tract, bearing in
mind the well established association between
PSC and cholangiocarcinoma. Neoexpression of
ABH and Lewis blood group antigens had been

shown in human hepatocellular carcinomas.'6 It
is also possible that patients with inflammatory
bowel disease and aberrant expression of blood
group antigens in colonic and biliary epithelium
are at risk of developing extraintestinal mani-
festations such as PSC. To test this, biliary
epithelium of inflammatory bowel disease
patients without PSC needs to be examined.

Other workers have shown increased expres-
sion of the carbohydrate antigen sialyl Lewis X
in chronic hepatitis,34 with an intensity that
seems to mirror the severity of the disease, and
the same antigen may be associated with
tumour.35 Sialyl Lewis X is in fact an isomer of
sialylated Lewis a, except that the terminal
disaccharide of the precursor molecule has a
different structure (class 2). The biosynthesis of
type 2 chains seems to be regulated differently
to type 1 chains, however, because Lewis X, the
type 2 isomer of Lewis a, is not present to any
extent in normal rectum. Thus, it may be the
enzymes that work on the synthesis of the type 2
chain core structure that are involved in the
abnormal expression of sialyl Lewis X.28
We have shown that there is inappropriate

staining with antibodies to carbohydrate blood
group antigens in both biliary and colonic epithe-
lium of patients with PSC compared with normal
and disease controls. Other reports also suggest
that in this disease there are circulating anti-
bodies against antigens common to biliary and
colonic epithelia."3 I Given the presence of
circulating antibodies in at least some of our
patients (for example anti-A and anti-B in blood
group 0 patients) this study raises the question
of whether a change in cell surface antigens,
presumably in the form of one or more carbo-
hydrate epitopes affecting both colon and liver,
plays a part in the pathogenesis of this condition.
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