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INTRODUCTION

Roger Williams

It is about eight years since our last meeting on immune reactions in liver disease.
Some of you who were at that meeting will know only too well what an enor-
mous amount has been added to our knowledge since then. We would not be able
to cover it all in this book, and we have therefore tried to identify certain main
areas of importance. Active chronic hepatitis is at the centre of the stage, but in
alcoholic liver disease and hepatic drug reactions there is undoubtedly, at least
in some patients, an autoimmune component. The scope too has been widened
by the finding of a relationship to certain histocompatibility antigens and familial
influences are also more clearly apparent. We hope that our discussions here will
give some perspective to these new areas of knowledge. i it

There are three questions too, to which I hope we will address ourselves in this
" book, even if we may not be able to answer them exactly as yet.
1. Can we ever prove that autoimmunity is damaging to the liver

i.n man?
2. Can we relate the defects in immunoregulation to a genetic
“background?

3. Can specific immunotherapy for the abnormalities found be
developed?



IMMUNE RESPQNSES TO THE LIVER-SPECIFIC
MEMBRANE LIPOPROTEIN

AL W F Eddleston

In this presentation’ I shall review some of the evidence that our group and
others have obtained relating to the role of immunity to a liver-specific membrane
lipoprotein in the pathogenesis of chronic active hepatitis. Our interest in this
unusual antigen was entirely due to Professor Deborah Doniach who pointed out
the importance of the work of Professor Meyer zum Buschenfelde and his
colleagues at the end of the 1960s. He had discovered two liver-specific antigens
in the supernatant of a human liver homogenate and had partially separated them
by column chromotography [1]. Immunofluorescent studies indicated that one
was found in the cytoplasm of hepatocytes while the other was an unstable high
molecular weight lipoprotein derived from the hepatocyte surface membrane [2].
Antisera to these antigens were prepared in rabbits, and of considerable import-
ance was the finding that these immunised animals developed inflammatory
lesions in the liver [3], akin to those of chronic aggressive hepatitis in man
(Figure 1). After prolonged immunisation, some of the animals progressed to
cirrhosis [4], another characteristic of the human disease. At this time the
membrane lipoprotein could not be prepared in a stable purified form but Meyer
zum Buschenfelde and his colleagues were able to show that immunisation with
the cytoplasmic antigen alone was relatively ineffective in inducing the liver
damage [3], thus implicating the membrane lipoprotein in the pathogenesis of
the experimental lesion.

We began to look for immune responses to the liver membrane lipoprotein
(LSP) in patients with chronic active hepatitis in 1970 after first purifying the
relevant antigen. This difficult task was undertaken first by Dr Joanna Miller [ 5]
and later by Dr Ian McFarlane who has since gone on to explore the structure
and properties of LSP [6].

The method of purification consists essentially of a series of gel chromogo- ‘
graphy columns through which the supernatant of a human liver homogenate is
passed [6]. The membrane lipoprotein appears in the void volume on chromoto-

2



Figure 1  The histological features of chronic aggressive hepatitis induced in the liver of a
rabbit by multiple injections of human liver-specific antigens.
(By courtesy of Professor Meyer zum Buischenfelde)

graphy over Sepharose 4B indicating an apparent molecular weight of greater
than 20 million but, since hydrophobic molecules behave abnormally in gel
chromotography, this estimate may not be accurate. Dr-McFarlane has prepared
the apoprotein by treatment with sodium deoxycholate and this is included in
Sepharose 4B, producing a single peak [6]. Unfortunately the immunological
reactivity is lost after this treatment [6].

The organ specificity of LSP has been confirmed by immunodiffusion (Figure
2). Polyvalent antiserum raised in guinea pigs against a crude preparation of LSP
(the first peak from Sephadex G—100) and absorbed with normal human plasma
gave two lines on immunodiffusion against liver homogenate (Figure 2a). One of
these appeased to be liver-specific, the other showed complete identity with a
line obtained against kidney, spleen, adrenal, thyroid and submaxillary gland
homogenates. This second line was distinct from another line obtained against an
adrenal homogenate. After further absorption of the polyvalent antiserum with
purified freeze dried LSP the liver-specific line disappeared while the other re-
action with the liver homogenate and those with all the other organ extracts
were not affected (Figure 2b). The same antiserum showed surface immuno-
fluorescence when incubated with isolated rabbit hepatocytes, a phenomenon
which was not observed when the antiserum was first absorbed with LSP [6].

3



Figure. 2 Immunodiffusion using guinea pig antiserum in centre wells raised against the
Sephadex G—100 first peak of the supernatant of a human liver homogenate:
(a) absorbed with normal human plasma and (b) further absorbed with purified LSP.
Peripheral wells contain extracts of human liver (1), kidney (2), spleen (3), adrenal (4),
thyroid (5), and submaxillary gland (6). (From McFarlane 1977 [6])

Cellular Immunity to LSP

We first looked at cellular immune reactions to this antigen using the leucocyte
migration test, and found that 11 of 16 patients with chronic active hepatitis
showed evidence of sensitisation to LSP [5]. The number of patients who could
be studied was limited at this stage because the lipoprotein antigen was only
stable in solution. for two or three days. Thus the discovery by Dr McFarlane

~ that stability could be extended for up to two years by the addition of ImM
EDTA to the Tris HCQ buffeisystem [6] represented a major practical advance.
Further studies using the leucocyte migration test showed that sensitisation to
LSP was an almost universal finding in cases of untreated chronic active hepatitis
while in those cases treated with prednisone with or without azathioprine the
incidence of migration inhibition was lower, particularly in those with satisfactory
biochemical control of disease activity (Table I). :

TABLE I Cellulaf Immune Response to LSP in Chronic Active Hepatitis and the Effect
of Immunosuppressive Therapy

" Number Inhibition of
tested leucocyte migration
with LSP as antigen
Untreated 14 T 13 (93%)
Treated: with high serum : 74 :
bilirubin 23 16 (70%)
Treated: with normal serum

bilirubin 21 9 (43%).



An important further step in the investigation of the possible pathogenic role
of immune responses to LSP was to demonstrate that lymphocytes from patients
with chronic active hepatitis were capable of killing isolated liver cells in tissue
cutture. I went to Bob Good’s laboratory in Minneapolis for 15 montis and
returned, as a determined and enthusiastic immunologist, to set up such an assay,
but failed — not, I hasten to add, through any defect in an excellent training
programme. Dr Malcolm Cochrane then joined bur Unit and, with no previous
immunological training, quickly succeeded in developing a system which has
proved invaluable in further analysing lymphocyte/hepatocyte intéfactions in

_ vitro. We chose rabbit hepatocytes as the target cells as these were readily avail-
able, seemed easier to maintain in short term tissue culture and, most important-
ly, have a surface antigen which cross-reacts with human LSP [2]. The hepato-
cytes were isolated by enzyme digestion and after short term culture plated into
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dotted line shows the upper limit of the normal range. o HBsAg positive, ¢ HBsAg negative

L



microwells {7]. Peripheral blood lymphocytes were then added in the ratio of
400 to one and after 48 hours incubation at 37°C the remaining adherent hepa-
tocytes were counted. Lymphocytes from all of 15 patients with untreated
chronic active hepatitis have shown significantly increased cytotoxicity ashave
those from 21 of 25 treated cases whose liver biopsy still showed piecemeal
necrosis of periportal hepatocytes (Figure 3). Addition of 0.5 ug of purified LSP
to the incubation wells specifically inhibited the cytotoxic reaction indicating
that LSP was the principal target antigen on the liver cell membrane [7].
Cytotoxic lymphocytes have been detected less frequently in treated patients
whose liver biopsy no longer showed evidence of disease activity, only four of
17 showing significant lymphocyte cytotoxicity for the isolated hepatocytes
(Figure 3). In fact, this assay has proved to be superior to other immunological
and biochemical tests in predicting the disease activity as assessed histologically

(8].
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Figure 4 Effect of removal of T cells (B cell enriched fraction) or of B and K cells (T cell
enriched fraction) on lymphocyte cytotoxicity to isolated hepatocytes. The lympho-
cytes were from the peripheral blood of patients with uncontrolled or untreated chronic

- active hepatitis. (From Cochrane et al 1976 [9]).
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