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SUMMARY Using a leucocyte migration inhibition test sensitisation to Mallory bodies (alcoholic
hyalin) was found in a statistically significant 41 % of 17 patients with alcoholic hepatitis. Patients
with alcohol-induced fatty liver and cirrhosis did not demonstrate sensitisation. Mallory bodies are a

characteristic feature of alcohol-induced liver damage, and immunological sensitisation to them
might lead to liver cell death and progression of the hepatitis process.

The hepatotoxic effects of alcohol in man are now
well recognised and result in the spectrum of alco-
holic liver disease, viz, fatty liver, alcoholic hepatitis,
and cirrhosis. The clinical and histological aspects of
these have been the subject of recent reviews.12
These hepatic effects are in part related to the amount
of alcohol ingested and to the duration of alcohol
abuse,3 but there is convincing evidence that ad-
ditional host factors determine susceptibility to both
the initial alcohol-induced liver damage and the
progression to chronicity. Whereas the majority of
those who drink alcohol to excess develop a fatty
liver, it seems that only 30-40% develop alcoholic
hepatitis, and of these only a further third (ie, 10-15 %
of the 'heavy-drinking population') develop cir-
rhosis.4 These host factors remain to be defined, and
as yet no consistent phenotypic markers have been
reported.

Leevy and his co-workers5 have suggested that
immunological mechanisms may be of importance
in the chronicity and progression of the liver lesions.
In particular, these workers provided evidence that
sensitisation to alcoholic hyalin or Mallory bodies, a
characteristic morphological feature in alcoholic
hepatitis, may be of pathogenic significance in
alcoholic hepatitis and cirrhosis.6-8 In the present
paper we report studies in which isolated Mallory
bodies have been used as antigen in migration in-
hibition studies with peripheral blood leucocytes
from patients with histologically defined alcohol-
induced liver disease. The results indicate that a
proportion of patients, particularly with alcoholic
hepatitis, have demonstrable in vitro sensitisation to
this antigen.
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Patients and methods

CLINICAL STUDIES
The 38 patients investigated all gave a clinical
history of prolonged alcohol abuse and all had
biopsy-proven evidence of liver disease. They were
subdivided on the basis of the histological findings
into those with fatty liver (6 patients), alcoholic
hepatitis (17 patients), and alcoholic cirrhosis (15
patients), the histological diagnosis being made by
one observer (RNMMacS) without knowledge of the
in vitro laboratory studies. The morphological
severity of the alcoholic hepatitis was assessed on
an arbitrary 1 to 4+ scale. The control subjects
comprised 30 normal healthy members of the medical
and laboratory staff, none of whom was given to
alcohol abuse. Patients in the alcoholic hepatitis
group were assessed clinically using six criteria,
which in three retrospective studies had been shown
to correlate with a fatal outcome.9'1 From figures
given in these series of patients arbitrary values were
selected to divide mild from severe cases using the
following scoring system:
Bilirubin > 85 prmol/l 1
Peripheral blood leucocyte count

> 10000mm3 (10 x 109/1) 1
> 20000mm3 (20 x 109/l) 2

Blood urea > 7,umol/l 1
Hepatic encephalopathy I
Prothrombin time 4s prolonged 2
Ascites 1
The clinical severity was thus assessed as mild
(score 0-2), moderate (3-4), or severe (5-8).

LABORATORY STUDIES
Mallory bodies were isolated from livers collected
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from patients with alcoholic hepatitis. The isolation
procedure was the two-phase polymer system method
of Okamura and his colleagues,12 modified in that
before the polymer separation the following ad-
ditional step was introduced:13 tissue homogenates
were digested at 370C for 5-24 hours in tris buffer
(0-05 M, pH 7T5) containing 01 % DNAase (Sigma),
0-1 % clostridia collagenase (Worthington Enzymes),
0-36 mm CaCl2, 0-1 mm MgSO4, mycostatin (50
units/ml), and tetracycline (0-25 mg/ml). The final
product was examined by light and electron micro-
scopy and confirmed the presence of bodies with the
tinctorial properties and the ultrastructural features
of Mallory bodies. Livers from patients with no

evidence of liver disease were treated in an identical
way and the product was used as control antigen.
The protein content was assessed using the Folin
reaction. The antigen was sonicated, resuspended in
saline at a concentration of 1 mg protein/ml, and
stored at - 20'C for use in the migration inhibition
tests.

Leucocytes were separated from 30 ml of heparin-
ised blood by sedimentation for 1 hour at 370C with
5 ml Plasmagel (Laboratoire Roger Bellon, Neuilly,
France). The white-cell-rich plasma was then
centrifuged at 400 g for 5 minutes, washed twice in
phosphate buffered saline (0-1 M, pH 7A4), and re-

suspended in Eagle's medium + 10% fetal calf
serum (FCS) at a concentration of 1 x 108 cells/ml.
Two variants of the migration inhibition test were

used:
(1) preincubation, in which 200,ul of the leucocyte
suspension were preincubated with 100 ,ug of the
antigen suspension in 100 p,1 saline for 1 hour at
370C;
(2) addition of antigen to a culture chamber at a

concentration of 10 tg/ml, and into which un-
treated leucocytes were allowed to migrate.
Micropipette tubes, 6 x 25 ,l, were filled with the

leucocyte suspensions, sealed with inert clay, spun
at 50 g for 5 minutes, and cut at the cell fluid inter-

face. Six tubes were prepared for each test and two
were mounted in a spot of silicone grease in each of
three disposable tissue culture chambers. The
chambers were filled with Eagle's medium containing
10% FCS (and antigen if no preincubation had
taken place), and incubated at 370C for 18 to 24
hours.

Migration areas were drawn using a camera

lucida attached to a light microscope, measured
using a planimeter, and a mean of six readings was

obtained for each test. The migration index was

Mean area of migration with antigen
expressed as Mean area ofmigration without antigen
All values outside the control mean ± 2 SD were

regarded as significant enhancement or inhibition.

Results

The overall results obtained are summarised in the
Table. No significant effect was demonstrated in
those experiments in which the antigens, Mallory
bodies and normal liver, were added to the culture
chambers. The results obtained with the prein-
cubation technique using Mallory bodies as antigen
are illustrated in the Figure. Seven of 17 patients with
alcoholic hepatitis showed reactivity to Mallory
bodies, a finding statistically significant (Fisher and
Yates exact test) when compared with the controls
(P <0-01). With normal liver three out of 12 patients
with alcoholic hepatitis showed reactivity, a result
not significantly different from that of the controls
(P > 0-05). Of the seven patients with alcoholic
hepatitis who showed reactivity with Mallory bodies,
only six were tested with normal liver, and one of
these six gave a positive reaction.
The positive results obtained did not show any

correlation with the clinical severity of the disease,
but there was a trend suggesting that reactivity was

associated with a more severe degree of alcoholic
hepatitis based on the morphological assessment.

Results ofleucocyte migration inhibition studies using Mallory bodies and a normal liverpreparation in a control
population and inpatients with alcohol-induced liver disease

Preincubation Antigen added to culture chamber

MBs Normal liver MWs Normal liver

Inhib Enhanc Inhib Enhanc Inhib Enhanc Inhib Enhanc

Controls 0/30* 1/30 0/22 0/22 0/31 0/31 0/20 2/20
Fatty liver 0/6 1/6 0/4 0/4 0/4 0/4 0/3 0/3
Alcoholic hepatitis 4/17 3/17 2/12 1/12 1/16 1/16 0/11 1/11
Alcoholic cirrhosis 2/15 2/15 1/12 0/12 1/14 1/14 1/8 0/8

MBs = Mallory bodies (alcoholic hyalin).
Inhib - inhibition; Enhanc = enhancement.
*Number reacting/number tested.
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Discussion

The morphological features of alcoholi
comprise liver cell necrosis associated pre(
with a neutrophil polymorph reaction; t
phils may characteristically surround
degenerate hepatocytes, or groups of ]
may invade damaged hepatocytes or

discrete microaggregates. A variable 1I
and histiocytic infiltrate is also present. Cy
individual hepatocytes show hydropic or

degeneration, and many contain irregu]
philic cytoplasmic aggregates, Mallory
characteristic although not specific feat
disease.2 Fibrosis, initially pericellular i
tion, is an early accompaniment of the
necrosis, and it is extension of this fibros
ultimately produce hepatic cirrhosis.2
The precipitating factors in the devel

alcoholic hepatitis, and the factors which
progression to cirrhosis, remain controv
reported progression to cirrhosis, even,
drawal of alcohol,4 11 suggests that mechai
than alcohol toxicity per se might be i
Immune mechanisms in particular have e
lated on the basis of a number of findings
hyperglobulinaemia, in particular IgA, wh
elevated at an early change,14 low tit
muscle and antinuclear antibodies,15 a

impairment of delayed hypersensitivity
reduction in peripheral blood T lymphocyl

Evidence of sensitisation to liver antige
been sought. The lymphocytic infiltrate t
in the liver is predominantly T cell,18 1

contrasts with other forms of chronic liver disease.
Furthermore, many of these T cells are apparently
activated'9 and were found only during episodes of
alcohol-induced hepatitis, findings which imply that

* T lymphocytes have become sensitised to liver
**0. antigens and may be mediating a tissue-damaging

reaction. The nature of the sensitising liver antigen(s)
has not, however, been established. In vitro evidence
of lymphocyte sensitisation to autologous liver was
reported by Leevy and his colleagues on the basis of
lymphocyte transformation and migration inhibi-

*0 tion tests.6 In subsequent studies by the same group
and using Mallory bodies isolated from the livers of
patients with alcoholic hepatitis, they reported that
lymphocytes sensitised to Mallory bodies produced

CIRRHOSIS migration inhibition factor7 and were cytotoxic for

?S
autologous liver cells.8 Furthermore, using comple-

valin) in ment fixation and immune adherence haemag-
ol-induced glutination, they reported the demonstration of

Mallory body antigens in the sera of patients with
early phase alcoholic hepatitis, the antigen dis-
appearing within three to five weeks of abstinence
from alcohol.20 This antigen was demonstrable in
only a minority of patients with advanced alcoholic

ic hepatitis hepatitis, in none with alcoholic fatty liver or in-
dominantly active cirrhosis, and in none of a group of patients
the neutro- with various other forms of acute liver disease.
individual Antibody to Mallory bodies was found in the sera

neutrophils of all patients with advanced alcoholic hepatitis,
may form in a small minority of patients with early phase
ymphocytic alcoholic hepatitis, and in none of the other groups
tologically, examined.20 The antibody also disappeared with
ballooning abstinence from alcohol and clinical subsidence of
lar eosino- alcoholic hepatitis. Immunoglobulin eluted from
bodies, a liver homogenates of patients with advanced alco-

:ure of the holic hepatitis and active cirrhosis were found to
In distribu- contain antibodies to Mallory-body antigen of both
liver cell IgA and IgG class.20 These findings suggest that

,is that will immunological reactivity to Mallory bodies may be
of key importance in producing the liver cell damage

lopment of that occurs in alcoholic hepatitis.
lead to its The studies that we report here were undertaken

,ersial. The in an attempt to confirm some of the findings of
after with- Leevy and his colleagues. We found that Mallory
nisms other bodies were easily isolated from postmortem livers.
implicated. However, these Mallory bodies were sparingly
)een postu- soluble in a number of agents-guanidine buffer,7
,, including 01I% tris buffer,20 and 1% sodium dodecyl sul-
ich may be phate21-and, furthermore, in control migration
re smooth inhibition tests these solvents were toxic for leuco-
reversible cytes and inhibited their migration. Because of this,

(,16 and a sonicated suspensions of Mallory bodies were used
tes.17 in our studies, a treatment which resulted in the
ns has also antigen being present in a particulate form.
that occurs In tests in which untreated leucocytes migrated
L9 and this into a culture medium containing Mallory body
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antigen, we were unable to demonstrate any in-
hibitory effect, a result which may have been due to
an insufficient antigen concentration. In contrast,
however, when the antigen was reacted directly with
leucocytes for 1 hour before their use in migration
inhibition tests, in vitro sensitisation was demon-
strable in a statistically significant 41 % of patients
with alcoholic hepatitis. The antigen used in the
tests was not absolutely pure, and the demon-
strated sensitisation to 'normal-liver antigen' in
three of 12 patients with alcoholic hepatitis also
raises the possibility of sensitisation to other liver-
derived antigens in these patients. Current evidence,
however, suggests that Mallory bodies comprise
intermediate filaments, constituents of normal
hepatocytes, which accumulate in the alcohol-
damaged hepatocyte because of the anti-micro-
tubule action of alcohol.13 Thus, the results ob-
tained with 'normal-liver antigen' may reflect the
sensitisation to Mallory bodies or Mallory body-
like material.
Our results thus provide some suipport for the

findings of Leevy and his colleagues5 and for their
claim that sensitisation to Mallory bodies may be of
significance in the pathogenesis of alcoholic hepa-
titis. If chronic alcohol ingestion produces lympho-
cyte sensitisation to a liver cell antigen, then lympho-
cyte-hepatocyte interaction may cause hepatocyte
necrosis. Further studies are now being undertaken
to test this postulate.
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