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Immunocytochemical analysis ofHLA class II (DR)
antigens in liver disease in man
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SUMMARY The in situ distribution of the major histocompatibility (HLA) class II (DR) antigens
was studied in 113 liver biopsy specimens and five livers obtained at necropsy, using monoclonal
antibody CR3/43. In 20 normal livers HLA-DR antigens were not detected in bile duct epithelium,
hepatocytes, or portal vein endothelium. Normal arteriolar, sinusoidal and central venous endo-
thelium often expressed HLA-DR. Kupffer cells always expressed these antigens. HLA-DR positive
spindle cells were identified in the connective tissue of portal tracts, large hepatic veins, and liver
capsule: most shared antigens common to all leucocytes and reacted with the histiocytic maker
EBM I 1. Bile duct epithelium expresses HLA-DR in primary biliary cirrhosis, large duct obstruc-
tion, and drug induced cholestasis, indicating that HLA-DR positive spindle cells are pheno-
typically similar to histiocytes.

HLA-class II (DR) antigens function as histo-
compatibility antigens and regulate cell to cell inter-
actions. They are necessary for antigen recognition
and presentation to lymphocytes, and for T cell acti-
vation and differentiation.'-'
HLA-DR antigens are normally expressed on B

lymphocytes, cells of monocytic lineage,56 a small
population of T helper cells, activated T cells,7'8
thymic epithelium,9 vascular endothelium,'0 and
lactating breast epithelium." Epithelial cells such
as keratinocytes, intestinal epithelium, 15 and
thyroid epithelial cells'6 may express DR antigens, as
well as carcinomas'7 18 and malignant melanomas.'9
HLA class I antigens have been extensively studied

in normal and diseased liver.20 Immunohistochemical
studies on HLA-DR antigens have been limited to a
small series of normal livers.2' 23 The latter indicate
that hepatocytes, arterial, and venous endothelium of
normal liver do not express HLA-DR antigens. There
are no data on the DR state of other liver stromal
cells. Sinusoidal endothelium has been reported as
DR positive, although the pattern of distribution and
the intensity of staining vary among livers,23 but
Kupffer cells are always HLA-DR positive. In the lat-
ter study normal bile duct epithelium was reported as
weakly DR positive. In cases of liver transplantation
refection,24 however, and in primary biliary
cirrhosis25 focal HLA-DR expression was identified
in bile duct epithelium.
Accepted for publication 31 March 1987

This study was done to determine the HLA-DR
state of cell populations in normal and diseased liver.

Material and methods

IMMUNOCYTOCHEMISTRY
One hundred and thirteen percutaneous needle liver
biopsy specimens were collected fresh at the time of
biopsy and immediately frozen in liquid nitrogen;
tissue from five necropsy livers (<24 hours) was
similarly handled. Cryostat sections (5-6pm thick)
were air dried at 20°C for two hours, fixed in acetone
at - 20°C for 15 minutes, and air dried at 20°C. The
slides were either immediately used or stored at
- 20°C, individually wrapped in aluminium foil.
For localisation of HLA-DR antigens, the mono-

clonal antibody CR3/43 was used in a three stage
immunoperoxidase technique and in an indirect
immunoperoxidase method so that the sensitivity of
the two methods could be compared. Table I lists the
monoclonal antibodies and dilutions used.

THREE STAGE IMMUNOPEROXIDASE TECHNIQUE
Sections were incubated with the relevant antibodies
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 (diluted 1/100 in TBS containing 30% normal
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Table 1 Monoclonal antibodies used

Antibody Specificity Source Method Dilution

CR3/43 [10] HLA-DR D Mason (Oxford) Three stage Nil

Indirect 1/20

Dako leucocyte Common leucocyte Dako Indirect Mixture of the two
common antigens antibodies (1/1)

Na/34 [26] Langerhans' cells A McMichael Indirect 1/500 (purified ascitic
fluid)

EBM/II [27] Mononuclear phagocyte NDP Three stage 1/100
system

T4 T helper/inducer cells Coulter clone Indirect 1/40

Dako T8 T cytotoxic/suppressor cells Dako Indirect Nil

Dako TI Pan T lymphocytes Dako Indirect Nil

Dako Pan B Pan B lymphocytes Dako Three stage Nil

All antibodies were in the form of culture fluid unless otherwise stated. Antibodies were diluted in TBS.
NDP = Nuffield Department of Pathology.

human sera [v/v]). Peroxidase was shown by immers-
ing washed sections for 10 minutes in 3,3-diamino-
benzidine tetrachloride (0 8 mg/ml (BDH), containing
H202 (0-08%, v/v) in TBS, washed in tap water, and
counterstained with haematoxylin. As a control,
sections were incubated with second antibody only.

INDIRECT IMMUNOPEROXIDASE TECHNIQUE
Sections were incubated in series with monoclonal
antibodies (table 1) for one 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 shown as in the three stage immunoperoxidase
technique.

HISTOCHEMISTRY
Three normal necropsy livers (< 18 hours after death)
were used for showing ATP-ase,28 non-specific ester-
ase,29 and acid phosphatase activities30 in an attempt
to characterise the DR positive spindle cells in portal
tracts.

Results

HLA-DR IN NORMAL LIVER
Table 2 shows the distribution of HLA-DR antigens
in 20 normal livers. Bile duct epithelium and portal
vein endothelium did not contain detectable amounts
of HLA-DR (fig 1). In the stroma of all portal tracts
(fig 7), perivascular connective tissue of central large
hepatic veins (fig 2), and in liver capsule, spindle cells
were strongly positive for HLA-DR, as were similar

Table 2 Distribution ofHLA-DR antigens in normal liver
(n = 20)

Site: cell type Result

Portal tracts:
Bile duct epithelium Negative
Portal vein endothelium Negative
Arteriolar endothelium + (12/20)
Spindle cells + (20/20)

Parenchyma:
Hepatocytes Negative
Sinusoidal endothelium + (10/20)
Central venous endothelium + (9/20)

cells in close contact with bile duct epithelium. Arte-
riolar endothelium was positive in 12 of 20 cases.

All hepatocytes were HLA-DR negative, while
sinusoidal endothelium expressed HLA-DR either
focally (four of 20), or diffusely throughout lobules
(six of 20). Central vein endothelium was positive in
nine of 20 cases. Kupffer cells were always strongly
HLA-DR positive (fig 3).

IMMUNOCYTOCHEMICAL CHARACTERISTICS OF
HLA-DR POSITIVE SPINDLE CELLS
Spindle cells in portal tracts did not express antigens
characteristic of Langerhans' cells, T or B lympho-
cytes, nor did they exhibit ATPase or acid phos-
phatase activities. A minority contained non-specific
esterase and also expressed leucocyte common anti-
gen. EBM/l 1, a monoclonal antibody with high cellu-
lar specificity for macrophages,27 31 34 stained spin-
dle cells in portal tracts and sinusoidal cells (fig4).
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Fig 1 Normalportal tract stainedfor HLA-DR. Spindle cells in stroma, adjacent to bile duct (arrow heads), are HLA-DR
positive while bile duct epithelium (large arrows) andportal vein endothelium (small arrows) are HLA-DR negative.

Fig 2 Normal centrilobular area. Central vein endothelium and sinusoidal lining cells are HLA-DR positive but HLA-DR is
not detectable in hepatocytes.

Fig 3 Centrilobular area with large hepatic vein stainedfor HLA-DR (a) and leucocyte common antigen (b). HLA-DR
positive spindle cells are present in wall of vein and Kupffer cells (arrows) (a). Some stromal cells around central vein and
occasional sinusoidal cells (arrows) also contain leucocyte common antigen (b).

Fig 4 Normal portal tract stained with EBMIJI. Spindle cells similar to those infig 1 are EBM/I 1positive. Cluster of
EBM/I I positive macrophages is also present (arrow).

Fig 5 Portal tract from a case ofprimary biliary cirrhosis. Bile duct epithelium (arrow) and spindle cells as well as
inflammatory cells are HLA-DR positive.
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Table 3 Distribution ofHLA-DR antigens in biliary and hepatocellular liver disease (n = 51)

Portal tracts*

Bile duct epitheliwn Endotheliwn
No of Spindle Lymphocytesl

Condition cases Focal Diffuse Vein Artery cells Plasma cells

Primary biliary cirrhosis 7 5 1 4 7 + + + + +
Large bile duct obstruction 4 2 1 0 2 + + + + +
Cholestasis (drug induced) 3 1 1 0 2 + + + + +
Sclerosing cholangitis 3 1 0 1 3 + + + + +
Acute non-B hepatitis 1 0 0 0 1 + + + + +
Non-resolving hepatitis 2 1 0 0 2 + + + + +
Chronic active hepatitis 5 1 0 0 3 + + + + +
Granulomatous hepatitis 4 1 0 1 2 + + + + +
Non-specific active hepatitis 20 2 0 0 6 + + + + +
Total 49 14 3 6 28 51 51

+ +, + + + = Subjective assessment of staining intensity.

HLA-DR IN LIVER DISEASES
Tables 3 and 4 show the distribution of HLA-DR
antigens in liver diseases. HLA-DR antigens were

expressed in the bile duct epithelium (fig5) in most
cases of primary biliary cirrhosis (six of seven). In five
cases the expression was focal, varying from bile duct
to bile duct in the same or adjacent portal tracts. In
one case of primary biliary cirrhosis (stage 3) all bile
-ducts were HLA-DR positive. This phenomenon did
not occur exclusively in primary biliary cirrhosis. It
was often observed in chronic large bile duct obstruc-
tion (three of four), drug induced cholestasis (two of
three), and in bile ducts adjacent to metastatic car-

cinoma (three of six). In sclerosing cholangitis (one of
three), alcoholic (two of 30), and in a spectrum of
other liver diseases (nine of41) HLA-DR positive bile
duct epithelium was observed.

Sinusoidal and central vein endothelium usually
contained HLA-DR antigens in most types of liver

disease studied (table 3). The intensity of staining was
greatest in primary biliary cirrhosis and hepato-
cellular liver disease. An interesting finding was the
expression of HLA-DR in portal vein endothelium
(four of seven) of cases of primary biliary cirrhosis,
regardless of the stage of the disease (table 3). This
phenomenon rarely occurred in other types of liver
disease (tables 3 and 4).

For HLA-DR localisation the three stage immuno-
peroxidase technique was more sensitive than the
indirect method.

Discussion

The major histocompatibility class II (DR) antigens
are important immune response regulators. Their
presence on the surface of a cell enables it to present
antigens to immunocompetent T lymphocytes. These
lymphocytes undergo activation and differentiation,
acquiring destructive or immune response regulatory

capacity. During liver transplant rejection35 and in
graft versus host disease following bone marrow
transplantation36"3 the epithelium of intrahepatic
bile ducts and the hepatic vein and sinusoidal endo-
thelium are primarily destroyed. Portal tracts and
sinusoids are the main sites of the inflammatory
response in biliary and hepatocellular liver diseases.

This study shows that a previously unreported
population ofHLA-DR positive spindle cells exists in
the stroma of normal portal tracts, subcapsular and
perivascular connective tissue, and around normal
bile duct epithelium. These cells are distinct from
HLA-DR positive Kupffer cells and central venous
endothelium. HLA-DR positive spindle cells are
morphologically indistinguishable from fibroblasts
but the latter are usually HLA-DR negative. Further
characterisation of the HLA-DR positive spindle cells
indicated that they did not have antigens in common
with Langerhans', T or B cells and that they do not
exhibit ATP-ase or acid phosphatase activities; most
react with leucocyte common antibody. A few con-
tain non-specific esterase, but most were EBM/l
positive. The latter antibody stains most cells of the
human mononuclear phagocyte system with high
cellular specificity.27 31-34

Portal tracts of rat liver38 contain HLA-DR posi-
tive dendritic cells. These cells are histochemically
similar to the Steinman cell, which is a potent stimu-
lator of immune responses.39-41 Interdigitating and
dendritic reticulum cells have also been shown in
human liver by electron microscopy.42 It is unlikely
that these HLA-DR positive spindle cells, however,
are identical with interdigitating reticulum cells of
lymphoid organs because these cells are ATP positive,
while the HLA-DR positive spindle cells of liver do
not contain this enzyme.43 On balance, therefore, the
histochemical and immunohistochemical evidence
suggests that these HLA-DR positive spindle cells
form part of the mononuclear phagocyte system.
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Immunocytochemical analysis ofHLA class II (DR) antigens in liver disease in man

Parenchyma

Sinusoidal endotheliun Central vein
endothelium

Condition Hepatocytes Focal Diffuse Diffuse Kupffer cells

Primary biliary cirrhosis 0 0 7 7 + + + +
Large bile duct obstruction 0 0 4 4 + + +
Cholestasis (drug induced) 0 0 2 2 + + +
Sclerosing cholangitis 0 1 3 3 + + +
Acute non-B hepatitis 0 0 1 1 + + +
Non-resolving hepatitis 0 0 2 2 + + +
Chronic active hepatitis 0 0 5 5 + + +
Granulomatous hepatitis 0 0 4 4 + + +
Non-specific active hepatitis 0 6 7 14 + + +
Total 0 7 35 42 51

Table 4 Distribution ofHLA-DR in alcoholic and other liver diseases

Bile duct Endothelium

Condition No of cases Focal Diffuse Portal vein Hepatic artery

Alcoholic fibrosis and fatty
infiltration 11 0 0 0 3

Alcoholic hepatitis 10 1 0 0 6
Alcoholic hepatitis with cirrhosis 9 1 0 0 3
Idiopathic cirrhosis 2 1 0 0 2
Metastatic carcinoma 6 2 1 2 (Focal) I
Methotrexate induced fibrosis 2 1 0 0 2
Miscellaneous 10 0 0 0 4
Total 49 6 1 2 21

These results agree with the recent observation25
that HLA-DR antigens are expressed in bile duct
epithelium in most cases of primary biliary cirrhosis.
In the latter study HLA-DR expression on bile duct
epithelium was regarded as a primary phenomenon,
characteristic of primary biliary cirrhosis. The latter
study, however, contained only a few cases of other
biliary tract disorders. It is clear from the present data
that HLA-DR positive bile duct epithelium is often
observed in chronic large bile duct obstruction, drug
induced cholestasis, and bile duct epithelium adjacent
to metastatic carcinoma. In chronic active hepatitis,
alcoholic liver disease, and sclerosing cholangitis bile
duct epithelium is occasionally HLA-DR positive. It
is unlikely, therefore, that HLA-DR expression in
bile duct epithelium is a primary aetiological factor in
primary biliary cirrhosis. The presence of HLA-DR
in biliary epithelium in a spectrum of liver disorders
may be a secondary phenomenon associated with
inflammation.
Normal sinusoidal and central vein endothelium

usually contain HLA-DR, and the intensity of stain-
ing for the antigens was increased in all liver diseases
studied. Portal vein endothelium, which is HLA-DR
negative in normal liver, was positive in four of seven

cases of primary biliary cirrhosis, regardless of the
stage of the disease, and occasionally in veins adjacent
to metastatic carcinoma. The specific factors that
induce or increase HLA-DR antigen content of these
hepatic endothelia are unknown. It has been shown,
however, that HLA-DR negative human vascular
endothelium can be induced to express HLA-DR
antigens by activated T lymphocytes and
y-interferon.44 Other studies25 indicate that most T
lymphocytes in the portal tracts and sinusoids,
regardless of subtype, are HLA-DR positive. The
presence of these activated T lymphocytes could
induce HLA-DR expression in adjacent bile duct epi-
thelium or blood vessel endothelium, but it is difficult
to explain why this occurs more commonly in certain
types of liver disease such as primary biliary cirrhosis.

The study was financially supported by the Guy's
Hospital Trustees, the South East Regional Health
Authority and the Cancer Research Campaign (UK).
DY Mason and Professor A McMichael provided
monoclonal antibodies. PK holds a travelling stu-
dentship of the National University of Ireland. We
thank Lesley Watts for typing the manuscript.
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Book reviews 1493

The Design and Analysis of Long-Term Ani-
mal Experiments. Statistical Methods in
Cancer Research. Vol. III. IARC Scientific
Publications No. 79. JJ Gart, D Krewski,
PN Lee, RE Tarone, J Wahrendorf. (Pp.
219; £28.) Oxford University Press. 1987.
ISBN 92 832 1179 8

Most attempts to understand and control
industrial or domestic exposure to chemicals
and radiation as the causes of cancer, and
equally, much research into the stages of car-
cinogenesis are based on long term experi-
ments in animals. The design and analysis of
such studies is far more complex than is
often realised, but if the work is to be worth-
while, extraneous factors must be rigorously
controlled and the results must be evaluated
by appropriate statistical procedures.
The introduction in 1972 of a practical

method of actuarial analysis of carcino-
genicity tests was a great advance in this
difficult field. The originators of that statisti-
cal technique have now combined with oth-
ers to write a first class account of how to do
and analyse such experiments. They and
their sponsor, the IARC, are to be congratu-
lated on a lucid account which shows experi-
mentalists what to do in simple terms, and
which separately presents the statistical the-
ory on which the practical procedures are
based.
The results of long term experiments in

animal and clinical research and for regu-
lation govern most of our usage of chem-
icals. This book needs to be read and
understood by every scientist and adminis-
trator concerned with cancer and its possible
causes.

AD DAYAN

Notices

The International Symposium
BIOTECH Ria 88

Molecular probes: technology and
medical applications

Florence (Italy), at the Congress Palace,
April 11-13, 1988

List of the sessions: molecular probes in
genetic diseases; molecular probes in on-
cology; molecular probes in infectious
diseases.

For further information please contact
the organising secretariat: Fondazione
Giovanni Lorenzini, Via Monte Napo-
leone, 23-20121 Milan (Italy).

Joint Royal College of Surgeons/Imperial
Cancer Research Fund Histopathology

Unit

As part of this unit, which has been
established for the purpose of advancing
the science of diagnostic histopathology,
a panel of experienced histopathologists
provides advice on diagnostic problems
to any pathologist seeking a second opin-
ion. Material can be sent as wet tissue,
fixed tissue, paraffin blocks, or sections.
If stained sections are submitted addi-
tional unstained sections should be sent
whenever possible. Where blocks are
sent, they will be returned in due course
when the sender indicates that this is nec-
essary. Special arrangements can be
made, where possible, for the exam-
ination of frozen sections or material
requiring electron microscopy. There is
no charge for these services.
The Panel is now in its third year and

has dealt with an average ofbetween four
and five cases per week. These have come
from more than 50 different hospitals in
the United Kingdom and from 10
different countries. The membership of
the panel at present includes: Professor
NFC Gowing, Professor DH Mackenzie,
Dr BC Morson, Dr RCB Pugh, Pro-
fessor H Spencer, Dr AG Stansfeld, Pro-
fessor AC Thackray and Dr KAD Turk.
The work of the panel is being coordi-
nated by Professor B Cohen from whom
request forms can be obtained and to
whom enquiries can be addressed at: the
Histopathology Unit, 35-43 Lincoln's
Inn Fields, London WC2A 3PN (01-242
0200).

ASSOCIATION OF
CLINICAL PATHOLOGISTS

JUNIOR MEMBERSHIP

Junior membership of the Association is
available to all trainees in pathology for
up to six years after the start of training.
The annual subscription is £15 and may
be claimed against tax. All junior mem-
bers receive copies of the Journal of Clin-
ical Pathology. Other benefits include
membership of the Junior Members'
Group and a regular junior members'
newsletter; the ACP Newsletter and all
other documents regularly sent to full
members including the postgraduate
education programme.
Apply to: Dr PP Anthony, Education
Secretary, Postgraduate Medical School,
Barrack Road, Exeter EX2 5DW,
Devon.

West of Scotland Committee for
Postgraduate Medical Education
Five day course on histopathology

of the skin
21-25 March 1988

This course is designed to meet the needs
of both pathologists and dermatologists
with an interest in dermatopathology.
Both newcomers to the field and those
with considerable experience of skin
pathology will find the course of value.
The course, which is organised by Pro-

fessor R M MacKie, is divided into three
sections: lecture discussions, individual
microscopy sessions, and projection ses-
sions, at which material submitted by
those attending the course will be dem-
onstrated and discussed.
The syllabus covered includes the

structure of normal skin, congenital skin
disease, inflammatory dermatoses, gran-
ulomata and viral disease, cutaneous re-
ticuloses, skin tumours, bullous diseases
and connective tissue problems including
vasculitis.
The course will be held in the Univer-

sity Department of Dermatology, An-
derson College Building, Western
Infirmary, Glasgow Gl 6NT, and ac-
commodation will be available at a
nearby Hall of Residence.
Course Fee £110
Further information and application
forms from: Mrs W E Scott, adminis-
trative assistant, West of Scotland Com-
mittee for Postgraduate Medical
Education, University of Glasgow,
GLASGOW G12 8QQ.

Corrections

An error occurred in the summary of J Clin
Pathol 1987;40:879-84. (Barbatis et al.) The
last paragraph should read: Bile duct epi-
thelium expresses HLA-DR in primary bili-
ary cirrhosis, large duct obstruction and
drug induced cholestasis indicating that
HLA-DR expression in bile duct epithelium
is not exclusive to primary biliary cirrhosis.

(See also correspondence from Professor
Wright)
In the paper by Kvale D et al. (J Clin Pathol
1987;40:621-5), the first line of the summary
should read: The serum concentrations of
IgA and IgM associated secretory
component ... and not serum concentrations
of IgAp and IgMr....


