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Immunohistochemical analysis ofHLA (A, B, C) antigens
in liver disease using a monoclonal antibody
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SUMMARY The distribution of HLA class I antigens was studied in 42 liver biopsies and eight
necropsies by an immunoperoxidase technique employing a monoclonal antibody which reacts with
the heavy chains of class I (A, B, C) HLA antigens. In normal liver HLA class I antigens could not
be detected on hepatocyte cell membranes or cytoplasm; these antigens were present on the cell
membrane of bile duct epithelium, on sinusoidal lining cells, fibroblasts, and blood vessel
endothelium. However, in all patients with actue alcoholic hepatitis, most cases of primary biliary
cirrhosis and some cases of chronic active hepatitis HLA class I antigens were detectable focally or

diffusely on the cell membrane of hepatocytes; in two cases of acute viral hepatitis (non-A, non-B)
HLA class I antigens were present in granular form in the cytoplasm of all hepatocytes. These
findings may be relevant to the prolonged survival of liver allografts in man and other species and
in the pathogenesis of some liver diseases.

The major histocompatibility complex (MHC) com-
prises class I (A, B, C) antigens, class II (DR or Ta),
which modulate immune responsiveness,1 2 3 and
class III antigens, which control C24, C45, and Bf6
complement components.

Class I antigens function mainly as major
transplantation antigens and as binding sites for
cytotoxic T cells.3 7 The latter appear to exert their
cytolytic action against virus infected,8-13 hapten or
chemically sensitised14 15 target cells only when T
cells and target cells share the same class I antigens.
Cell lines infected with virus but lacking class I
antigens resist cytolysis by appropriately sensitised T
cells. l6

Previous data have suggested that class I antigens
are present in almost all nucleated cells except red
cells and trophoblast.'7 This was based on absorp-
tion studies'8 using polyclonal antibodies and on
microcytotoxicity assays.19 20 More recent studies,
however, on intact tissues using polyclonal anti-
bodies,21 22 and monoclonal antibodies to HLA
class I antigens23 24 25 have shown that in addition
to quantitative differences among tissues, certain cells
in many tissues do not show detectable HLA class I
antigens.

*Address for correspondence: as above.

Received for publication 17 August 1981.

In this paper the distribution of HLA class I
antigens in human adult liver in normality and liver
diseases is reported.

Methods

Forty-two percutaneous needle liver biopsies were
collected at the time of biopsy, immediately frozen
and stored in liquid nitrogen. Liver tissue from eight
necropsies of patients with alcoholic liver disease
(up to 48 hours post mortem) were similarly
handled. All cases were HbSAg seronegative by
radio-immunoassay.
Chang liver cells from a human liver cell line

(Gibco-Biocult, Paisley, Scotland), and Alexander
liver cells, which produce Hb Ag but apparently not
Hb Ag, were cultured on glass slides for 48 hours
anc studied for the distribution of HLA class I
antigens. All cell lines were cultured in RPM 11640
medium (Gibco Laboratories) containing glutamine,
10% fetal calf serum, and 10 000 IU/ml penicillin, 10
pg/ml streptomycin, 25,g/ml fungizone, in 95% air
and 5% CO2.
The mouse monoclonal antibody to HLA class I

antigens (PA 2.6) has been previously described26; it
is secreted by a hybrid myeloma cell line generated
by Parham and Brodsky and cloned by
McMichael.26 This antibody binds to the heavy
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chains of A, B, C HLA antigens and precipitates a
molecule from lymphocyte membranes which is com-
posed of two subunits of approximate molecular
weight 43 000 and 12 000 daltons. Mouse (Balb-C)
ascitic fluid from the hybridoma line producing this
antibody was diluted 1/1000 in 0.01 M phosphate
buffer (pH 7.4) containing 0.15 M NaCl (PBS) and
used for detection of the HLA class I antigens in the
immunohistochemical procedure described below.

Cryostat sections (4-6 p thick) and cell monolayers
were air dried for one hour at 37°C, fixed in cold
acetone, -20°C, for 15 minutes, and air dried at
22°C. After washing in PBS for 10 minutes they were
incubated with the monoclonal antibody for one
hour at 22°C, washed in PBS and treated with per-
oxidase conjugated anti-mouse IgG (Dakopatts,
Copenhagen) diluted 1/60 in PBS containing 1%
(vol/vol) normal human serum. Negative controls
included replacement of the anti-HLA antibody with
ascitic fluid from a mouse inoculated with a hy-
bridoma line which produced anti-Mallory body anti-
body in vitro but stopped producing anti-MB anti-
bodies in vivo27; this ascitic fluid contained mouse

Ig; replacement of the anti-HLA antibody with anti-
platelet28 and anti-MB antibodies,27 and the per-
oxidase conjugated reagent alone. Positive controls
consisted of staining smears of peripheral blood mon-
onuclear cells isolated in lymphoprep gradient with
the monoclonal antibody to HLA described above.29

Results

In normal liver, hepatocytes do not exhibit detect-
able HLA class I antigens as defined by PA 2-6 either
on the cell membrane or in the cytoplasm. Bile duct
epithelium, sinusoidal lining cells, all blood vessel
endothelium, and fibroblasts showed strongly positive
membrane staining (Figs. 1 and 2). HLA A, B, C
antigens were also demonstrable in the cytoplasm of
sinusoidal lining cells (Fig. 2).

In all cases of acute alcoholic hepatitis (with or
without chronic alcoholic liver disease), most cases of
primary biliary cirrhosis, and some cases of acute or
chronic hepatitis HLA class I antigens were detected
on the cell membrane of hepatocytes (Table 1). HLA
distribution was mainly focal: only small groups of

Fig. 1 HLA class I detection in normal liver. Sinusoidal lining cells, endothelial cells (large
arrows), bile duct epithelium (small arrows), andf broblasts in portal tracts contain these
antigens. Hepatocytes are entirely negative in this immunoperoxidase preparation with
monoclonal antibody to HLA AB, C antigens. All preparations illustrated in Fig. 1-6 were lightly
counterstained with haematoxylin, X 400 (original magnification in this andfollowingfigures).
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Fig. 2 HLA class I antigen
detection in normal liver determined
by the immunoperoxidase
procedure. Endothelium of the
central vein (CV) and sinusiodal
lining cells contain HLA antigens.
The latter cannot be detected in any
hepatocyte, xSOO.

Table 1 Detection ofHLA class I antigens in hepatocytes in
normality and liver disease

No. of No.of cases showing hepatocyte HLA
cases Membrane Cytoplasm

Normality

Acute alcoholic
hepatitis without
cirrhosis

Alcoholic hepatitis
and cirrhosis

'3(F)* 0

10 8(F) 0
2(D) 0

Alcoholic fibrosis 6 3(F) 0

Alcoholic cirrhosis 3 0 0

PBC 5 4(F) 0

3 2(F) 0

Acute hepatitis 3 0 2

Miscellaneous 9 1 (F) 0

F: focal positivity of hepatocytes for HLA class I (see Figs 3 and 4).
D: diffuse membrane staining of hepatocytes throughout the biopsy
(see Fig. 5).

hepatocytes showed cell membrane staining and were
predominantly located in the periportal zone (Fig. 3).
All cases of alcoholic liver disease examined (Table

1) showed variable degrees of fatty change; however,
in this series there were no cases of simple fatty
change only.

In two cases of acute alcoholic hepatitis super-
imposed on alcoholic cirrhosis, almost every hepa-
tocyte exhibited cell membrane staining (Fig. 4). Two
cases of non-A, non-B hepatitis did not show mem-
brane HLA but, instead, there was a diffuse cytoplas-
mic granular staining with stimultaneous reduction
in the intensity of staining of sinusoidal lining cells.
Of nine cases of miscellaneous aetiology only one
(due to large duct obstruction) showed HLA class I
positivity on hepatocyte cell membranes (Table 2).
HLA class I antigens were readily detected on the

cell membrane only of the Alexander cells (Fig. 5),
while they could not be detected on Chang cell
membranes.
The anti-Mallory body and anti-platelet mono-

clonal antibodies produced a different distribution of
staining patterns from that recorded above. The cell
structures which react with these monoclonal anti-
bodies immunohistochemically have been published
elsewhere.27 28 The ascitic fluid from a clone which
had stopped producing anti-MB antibody but con-
tained mouse Ig gave entirely negative results. In all
experiments the HLA class I monoclonal antibody
was shown to react with the membrane of platelets
and leucocytes as previously reported.23

Condition

CAH
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Fig. 3 HLA distribution in liver in

acute alcoholic hepatitis. In

addition to the presence ofHLA

class I antigens on endothelial and

sinusoidal lining cells the same

antigens are also present on the cell

membranes ofmany hepatocytes

~~~~particularly in the focus outlined by
arrows. Immunoperoxidase, x 200.

Fig. 4 HLA detection in alcoholic
cirrhosis. The cell membrane of
every hepatocyte stains strongly for

class I antigens. Immunoperoxidase
preparation, x 500.
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Table 2 Distribution of HLA class I antigens on
hepatocytes in miscellaneous liver diseases

Condition No. oJ No. ofcases showing hepatocyte HLA
cases Membrane Cytoplasm

Drug* cholestasis I

Sclerosing cholangitis 1

Metastatic carcinoma 1

Bile duct obstruction 1

Portal triaditis 1
(drug addict)

Hairy cell leukaemia

a -antitrypsin
deficiency I

Haemochromatosis 1

Hepatoma

0

+ (F)

0

0

1 0 0

F: focal positivity of hepatocytes for HLA class 1.
*: chlorpromazine.

Discussion

Studies based on absorption of anti-HLA antibodies
with human whole liver homogenates18 24 have
demonstrated that liver contains HLA class I anti-
gens. It is shown here, however, that HLA class I

antigens are not uniformly distributed on all cell
populations in normal liver. They are detectable by
immunoperoxidase techniques only on the cell
surface of bile duct epithelium, endothelium of all
blood vessels and fibroblasts but are not detectable
on normal hepatocytes. In a recent survey of HLA
(A, B, C) antigens in various normal tissues and
mammary cancers (using indirect immuno-
fluorescence) Fleming et al.2' reported the same

distribution of these antigens in normal liver as

recorded here. The inability of monoclonal antibody
PA 2.6 to detect class I antigens in normal hepa-
tocytes could be due to the fact that these molecules
assume a different conformation on hepatocyte
plasma membranes, or that these membranes are

inaccessible to monoclonal antibodies. The first of

Fig. 5 HLA (AB, C) is present on

the cell membranes (arrows) of
Alexander cells maintained in vitro.
Immunoperoxidase, x 800.
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these possibilities cannot be excluded in this investi-
gation; the second possibility seems unlikely, as
monoclonal antibodies to antigens unrelated to HLA
react with hepatocyte membranes in frozen sections
(unpublished observations). It is also possible that
the procedures used here are not sensitive enough to
detect small amounts of class I antigens. It should be
noted, however, that the monoclonal antibody to
class I antigens used here detects about 5000
molecules of these antigens on cell surfaces.25 Direct
comparison of immunofluorescence and immunope-
roxidase staining with the same antibody has shown
that the latter method is more sensitive (unpublished
observations). The sensitivity of the immunopero-
xidase procedure, however, does not exclude the
presence of small amounts of HLA (A, B, C) on
hepatocyte cell membranes.

Allogeneic human liver grafts show a low inci-
dence of rejection compared with renal and heart
transplants. Several investigations have shown that
HLA compatibility is not of paramount importance
in liver transplantation; that hyperacute rejection
never occurs in liver; that acute rejection is easily
controlled, and chronic rejection is rare.30 31
Morphological observations on rejected liver allo-
grafts indicate that when rejection does occur the
mononuclear infiltrate in the portal tracts surrounds
and involves bile duct epithelium; in the sinusoids
foamy histiocytes and mononuclear cells have been
described but direct contact of these cells with hepa-
tocytes is not common.30 31 The latter observations
may be explained by the fact that bile duct
epithelium and sinusoids contain HLA class I, while
these antigens. cannot be detected on normal hepa-
tocytes. The absence of detectable amounts of HLA
class I antigens on hepatocytes could confer resis-
tance to T-cell mediated rejection during transplan-
tation, assuming that hepatocyte rejection is HLA
class I dependent.
HLA class I antigens were detected either focally

or diffusely on hepatocyte cell membranes in acute
and chronic alcoholic liver disease and other chronic
diseases of inflammatory type. One explanation of
these findings is that certain clones of hepatocytes
can express HLA (A, B, C) on the cell surface after
exposure to alcohol or other agents. It is conceivable
that the detection of HLA (A, B, C) on hepatocyte
cell membranes may not necessarily indicate induc-
tion of expression of HLA but absorption from
plasma; however, the focal distribution of HLA in
most cases makes the latter mechanism less probable.
In two cases of non-A, non-B hepatitis diffuse granu-
lar cytoplasmic HLA was observed. This also may be
due either to induction of HLA expression or dif-
fusion of HLA (A, B, C) antigens into damaged

hepatocytes. The presence of HLA (A, B, C) antigens
on the cell membrane or in the cytoplasm of hepa-
tocytes in all of these diseases may render them
susceptible to sensitised cytotoxic T cells and hence
to perpetuation of liver cell damage.
The detection of HLA class I antigens on

Alexander cells, but the apparent lack of these anti-
gens on Chang liver cells raises the possibility that
these cell lines could be used for in vitro analysis of
the mechanisms regulating HLA expression in
hepatocytes.
The absence of HLA (A, B, C) in sinusoidal lining

cells in two cases of non-A, non-B acute viral
hepatitis could be due to cell damage or circulating
blocking antibody to HLA class I.

Alexander cells were obtained from Dr H Thomas's
laboratory, Royal Free Hospital, London. Dr K A
Fleming was supported by the Wellcome Trust and
Jansen Pharmaceuticals. Miss T Chisnall typed the
manuscript.
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