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Abstract

To study autoantibodies against liver cell surface membrane clinically, anti-LP-1 and anti-
Tamm-Horsfall glycoprotein (THGP) were determined in the sera of patients with various liver
diseases. They were detected by ADCC assay using antigen-coated cells as the target. A high
incidence of anti-LP-1 was seen in chronic hepatitis (CH), liver cirrhosis (LC), primary hepatic
cancer with cirrhosis (PHC), and primary biliary cirrhosis. The incidence of anti-THGP was also
high in CH, LC, and PHC. Both anti-LP-1 and anti-THGP were detected in 2 of 3 patients with
lupoid hepatitis. The patients studied here had no obvious evidence of renal tubular acidosis
or pyelonephritis. Serum alanine transaminase activity, serum gamma-globulin content, and the
presence of rheumatoid factors were not associated significantly with the presence of anti-LP-1 or
anti-THGP in chronic liver disease. In 7 cases of CH tested serially during their clinical course,
anti-LP-1 and/or anti-THGP tended to appear during acute exacerbations. The demonstration
of anti-LP-1 and anti-THGP suggested that their appearance was related to the development of
chronic liver disease.
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Abstract.  To study autoantibodies against liver cell surface membrane clini-
cally, anti-LP-1 and anti-Tamm-Horsfall glycoprotein (THGP) were determined in
the sera of patients with various liver diseases. They were detected by ADCC
assay using antigen-coated cells as the target. A high incidence of anti-LP-1 was
seen in chronic hepatitis (CH), liver cirrhosis (LC), primary hepatic cancer with
cirrhosis (PHC), and primary biliary cirrhosis. The incidence of ant-THGP was
also high in CH, LC, and PHC. Both anti-LP-1 and anti-THGP were detected in
2 of 3 patients with lupoid hepatitis. The patlents studied here had no obvious
evidence of renal tubular acidosis or pyelonephrltls Serum alanine transaminase
activity, serum y-globulin content, and the presence of rheumatoid factors were not
associated significantly with the presence of anti-LP-1 or anti-THGP in chronic
liver disease. In 7 cases of CH tested serially durmg their clinical course, anti-LP-1
and /or anti-THGP tended to appear during acute exacerbations. The demonstra-
tion of anti-LP-1 and anti-THGP suggested that their appearance was related to
the development of chronic liver disease. ‘

Key words : ADCC assay, anti-LP-1, anti-Tamm-Horsfall glycoprotein, chronic
liver disease. }

Development of chronic liver disease has been considered to be due in part
to autoimmunity against liver-cell surface antigcns (1).  In other words, the
antigens against which the autoimmunity in chromc liver disease is directed
should be present on the surface of liver cells. As the antigen on the liver cell
surface (2), liver-specific membrane lipoprotein (LP 1) (3), a soluble liver mem-
brane antigen (LM-Ag) (4), a cell membrane protem (5), and a Tamm-Horsfall
glycoprotein (THGP) (6, 7) have been reported by many investigators. Of
these, LP-1 is one of the most investigated anngens clinically.

LP-1 is prepared from normal human liver by column chromatography (3),
is considered to be present on liver cell surface (8), and separates into more
than 13 subunits on polyacrylamide gel electrophores1s in sodium dodecyl sul-
fate (9). Chronic active hepatitis has been mduced in rabbits by long-term
immunization of LP-1 (10). Antibody or cellular immunity agairist LP-1 has
been detected in human chronic liver disease (11). Antibody to LP-1 is most
frequently present in the serum of patients with chronic active hepatitis, with or
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without HBsAg (11). Also, it is reported that patients’ sera with primary biliary
cirrhosis (12), or acute hepatitis (13, 14) have the autoantibody to LP-1. Anti-
body to LP-1 has been detected mainly by radioimmunoassay (RIA) (15, 16) or
antibody-dependent cell-mediated cytotoxicity (ADCC) assay (17-19). Since it is
thought that in the ADCC mechanism, one or two antibody molecules are
enought to initiate the effective reaction (20), the ADCC assay is considered one
of the most sensitive tests for detecting a certain antibody. Here, ADCC. assay
was used to detect antibody to LP-1, and the target was antigen-coated non-
liver cell because of exclusion of antigens on liver cells other than LP-1.

Tamm-Horsfall glycoprotein (THGP) extracted from human urine (6) is a
homogeneous glycoprotein composed of subunits with molecular weights of ap-
proximately 80,000 (21). THGP has been detected on epithelial cells of the renal
distal tubule and the ascending limb of the loop of Henle (22), and on liver cell
membrane (7). Tsantoulas ef al. reported that the leukocytes of patients with
autoimmune liver disease with renal tubular acidosis showed abnormal responses
against THGP in leukocyte migration tests (7). Antibody to THGP has not yet
been studied in liver diseases.

In this paper, ADCC assay using antigen-coated non-liver cells as target
was persued to detect antibody against LP-1 or THGP for studying the signifi-
cance of the autoantibody against liver-cell membrane in chronic liver diseases.

MATERIALS AND METHODS

Sera from patients. Sera for detecting the antibody to LP-1 or THGP were separated
from the blood of patients: acute hepatitis (AH), 6 cases including 2 cases of type A AH;
chronic hepatitis (CH), 28 cases including 22 cases of chronic aggressive hepatitis (CAH), 3
cases of chronic persistent hepatitis (CPH), and 3 cases of lupoid hepatitis (LH) (23); liver
cirrhosis (LC), 6 cases; primary hepatic cancer with liver cirrhosis (PHC), 6 cases; primary
biliary cirrhosis (PBC), 5 cases; miscellaneous liver diseases, 5 cases including 3 cases of fatty
liver, a case of Gilbert’s disease, and a case of hepatic hemangioma; other autoimmune
diseases, 11 cases including 7 cases of Sjogren’s syndrome, 2 cases of systemic lupus erythe-
matosus, a case of rheumatoid arthritis, and a case of polymyositis. CAH, CPH, LC, and
fatty liver were diagnosed histologically (24). For determination of the normal range of %
cytotoxicity, sera were taken from 11 healthy subjects. None of the above had any obvious
evidence of renal tubular acidosis or pyelonephritis. These sera were heat-inactivated at
56 C for 30 min and stored at —20C. In the ADCC assay, these were diluted 400-fold
with RPMI-1640.

Hepatitis B surface antigen (HBsAg) was determined by passive hemagglutination. Se-
rum alanine transaminase (S-GPT) activity, serum y-globulin content, and rheumatoid
factor (RF) were measured in the Central Clinical Laboratory, Okayama University Hospital.

Preparations of antigens. LP-1 was prepared from a normal human liver (25) by the
method of McFarlane et al. (9). THGP was purified from human urine (24) by the method
of Fletcher et al. (6).

ADCC assay for detecting antibody to LP-1 or THGP. As previously reported (25), ADCC
assays were conducted in microtestplates (Fig. 1). In brief, target cells were prepared by
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coating FL cells (a cell line derived from human amnion) with antigens by chromic chloride
method (26). Target cells were incubated with diluted patient’s serum at 37°C for 1 h
followed by cultivation for 2 days with non-phagocytic mononuclear cells taken from a single
healthy subject as effector cells. In this assay, the ratio of target cells to effector cells was
1:50. Thereafter, the number of attached target cells remaining at the bottom of each well
of the plates was counted and the % cytotoxicity was calculated. Fig. 1 shows an outline
of the assay and the formula for calculating the % cytotoxicity.

RESULTS

The mean + 2 X standard deviation (M 4 2SD) of the % cytotoxicity
against LP-1 for healthy subjects was 24.7 (n = 11, M + SD = 4.5 + 10.1)
and against THGP was 254 (n =9, M + SD = 4.8 + 10.3). Therefore, sera
with values over these were interpreted as positive for antibody against the cor-
responding antigen.

The positivity of anti-LP-1 was high in the sera of patients with CH, LG,
PHC, and PBC, especially with LH (all of 3 patients) (Table 1). In 2 cases of
AH who had anti-LP-1 within 2 months of the onset, the anti-LP-1 disappeared
more than 2 months after onset. None of the patients with CPH had anti-LP-
1. In other autoimmune disease, 3 cases of Sjogren’s syndrome with normal
liver function and one case of systemic lupus erythematosus (SLE) were positive
for anti-LP-1. In this SLE case, anti-LP-1 was positive when the S-GPT activ-
ity was 114 IU/1, and negative when the S-GPT activity was 41 IU/1.

The incidence of anti-THGP was high in the sera of patients with CH, LC,
and PHC. The presence of both anti-LP-1 and anti-THGP was shown in 2 of
3 patients with LH, and in 2 of 5 with PHC.
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TasLe 1. INcIDENCE OF ANTI-LP-1 aND anTI-Tamm-HorsrarL cLycoproTEIN (THGP) IN VARIOUS DISEASES

Diagnosis Anti-LP-1 Anti-THGP  Anti-LP-1 and
anti-THGP
Acute hepatitis
from onset: < 2 months 2/4 1/3 0/3
> 2 months 1/4 0/3 0/3
Chronic hepatitis : 7/28 11/27 4/27
(1/13) (5/12) (1/12)
chr. aggressive hepatitis 4/22 9/22 2/22
(1/12) (5/12) (1/12)
chr. persistent hepatitis 0/3 0/2 0/2
o/1)
lupoid hepatitis 3/3 2/3 2/3
Liver cirrhosis 3/6 2/5 1/5
2/ (2/3) (1/3)
Primary hepatic cancer 3/6 2/5 2/5
with cirrhosis (1/3) (1/2) (1/2)
Primary biliary cirrhosis 2/5 1/5 0/5
Miscellaneous liver diseases 0/5 0/5 0/5
Other autoimmune disease 4/11 2/11 0/11

(' ): HBsAg-positive cases

% L ] L ]
50
[ ] [ ]
® [ ]
1/ = = =
800f . . 50 T
( : ’
. .
[ ] [ ]
600
. W . e c 30 ¢ °
3 3 . e .
E = ? H ? .
(&) ‘lﬂq ",’ 20 A pos .
* ° b - g . s @
L ] L ]
° L4 ° . q L ? {
——
2000 ¢ L o “ 10
) it $7
| i
" 1 . ? -'- d
() I d [i]
- + - + - + - +
anti-LP-1 anti-THGP anti-LP-1 anti-THGP

Fig. 2. (left) Relationship between serum alanine transaminase (S-GPT) activity and the pres-
ence of anti-LP-1 or anti-THGP. Mean + standard deviation of S-GPT activity was calculated

from the logarithm of each value.
Fig. 3. (right) Relationship between serum y-globulin levels and the presence of anti-LP-1 or

anti-THGP.
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There was no correlation between HBsAg and these antibodies, although
the positivity of anti-LP-1 in patients with HBsAg-negative CAH tended to
occur more than in HBsAg-positive CAH (Table 1).

In chronic liver disease including CH, LC, and PBC, no statistically signifi-
cant differences between S-GPT activity or serum 7-globulin content and anti-
LP-1 or anti-THGP were seen (Figs. 2, 3). Also, RF were not correlated to
anti-LP-1 or anti-THGP (Fig. 4).

The clinical course of 7 cases (3 cases of HBsAg-positive CAH, 2 cases of
HBsAg-negative CAH, and 2 cases of LH) and the changes of anti-LP-1 and
anti-THGP are shown in Fig. 5. In case 1, anti-LP-1 and anti-THGP were
negative during the period of observation. In case 2-7, anti-LP-1 and /or anti-
THGP tended to be detected during acute exacerbations of the liver function
test (“Schub”) or within one month after “Schub”. However, at the time of
maximum disease activity as indicated by more than 1,000 units of S-GPT ac-
tivity, these antibodies were not detected. In case treated with corticosteroid
(cases 5, 6), anti-LP-1 and anti-THGP disappeared after the beginning of treat-
ment. In case 7, in which the corticosteroid was administered before the au-
thor’s observation, decrease in the dose of corticosteroid caused “Schub” three
times accompanied, or followed, by the occurrence of anti-LP-1 and /or anti-
THGP.

DISCUSSION

Antibody-dependent cell-mediated cytotoxicity (ADCC) assay was used here
to detect anti-LP-1 or anti-THGP. For detecting anti-LP-1 in patients’ sera,
radioimmunoassays (RIA) (13, 15, 16), or ADCC assays (17-19) were reported.
Since only one or two antibody molecules are required for cytolysis by the
ADCC mechanism (20), the ADCC assay for detecting antibody against an anti-
gen may be one of the most sensitive methods. The antibody class reacting in
ADCC mechanism was thought to be IgG and IgM (27). Therefore, antibodies
detected in the ADCC assay are considered not to belong to any particular
immunoglobulin class.

Liver-specific membrane lipoprotein (LP-1) is a component of normal liver
cell membrane (3, 8) and is considered a target antigen of autoimmunity in
chronic active liver diseases (11). Anti-LP-1 has been detected in chronic active
liver disease or chronic active hepatitis (13, 15-19), acute phase of acute hepati-
tis (13-15), and primary biliary cirrhosis (PBC) (12) consistent with the results
in this paper (Table 1). Cochrane ¢t al. reported that the cytotoxicity of lympho-
cytes of patients with chronic active hepatitis against isolated hepatocytes was
due to the ADCC mechanism (28). Although the target of the ADCC assay in
this paper was not the liver cell but LP-1-coated non-liver cell, patient’s sera
with anti-LP-1 induced cytolysis of the target cells, as hypothesized for the
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pathogenesis of active chronic hepatitis (1), and destruction of hepatic paren-
chyma in PBC (12). Cell-mediated immune responses to LP-1 have also been
thought to contribute to active chronic hepatitis and PBC (29). Whether cellu-
lar or humoral immune responses involving ADCC against LP-1 play a role in
the pathogenesis of chronic liver disease needs investigation.

Anti-THGP has been detected in the sera of patients with urinary tract
infection and renal parenchymal lesions (30), but not with liver diseases. Cellu-
lar immunity against THGP as detected by the leukocyte migration test was
found by Tsantoulas ez al. (7) in patients with PBC and chronic active hepatitis
with renal tubular acidosis. In this paper, anti-THGP was detected in CH,
LC, PHC without any clinical evidence of renal tubular acidosis or pyeloneph-
ritis. It was interesting that in lupoid hepatitis anti-THGP was detected togeth-
er with anti-LP-1. This suggests that autoantibodies to not only LP-1 but oth-
er antigens, for example THGP or other antigens on the liver cell surface mem-
brane, are involved in the pathogenesis and development of lupoid hepatitis.

No relationship between S-GPT or y-globulin, and anti-LP-1 or anti-THGP
was observed in chronic liver diseases (Figs. 2, 3). Since neither anti-LP-1 nor
anti-THGP was detected in CPH, the activity of the disease might be related to
the presence of these autoantibodies. As there was no correlation between RF
and anti-LP-1 or anti-THGP (Fig. 4), the antibodies detected were not thought
to be anti-IgG against IgG contained in the antigen preparation (31).

Changes in autoantibodies dependent on the stage of the disease have not
yet been studied in chronic hepatitis. Jensen et al. showed that the titer of an-
tibody against LP-1 was related to the histological and biochemical activity of
chronic active hepatitis (13). In this paper, the author observed that the posi-
tivity of anti-LP-1 and/or anti-THGP tended to appear at “Schub” (Fig. 5),
although there was no significant correlation between positive antibodies and
biochemical indices in the population of chronic liver diseases studied here.
Whether these antibodies are pathogenic to chronic liver disease, concerned in
the development of such disease, or appeared only as the result of liver cell
destruction needs investigation. To clarify this problem, serial determination of
autoantibodies to the liver cell membrane from earlier stages of disease in cer-
tain cases might be helpful.

In other autoimmune diseases, 4 patients had anti-LP-1 antibodies and 2
patients had anti-THGP (Table 1). Apart from one case of systemic lupus
erythematosus with anti-LP-1, in which anti-LP-1 disappeared after the S-GPT
returned to normal, these cases were not accompanied by any evidence of liver
disease. This suggests that the combination of autoantibodies against liver cell
membrane and other factors, such as persistent viral infections, might induce
the liver cell damage.

In chronic liver disease, the presence of antibodies reacting with various
tissue components such as anti-nuclear factors, smooth muscle antibodies, or
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anti-mitochondrial antibodies was reported (32). These tissue autoantibodies
were not organ specific and were thought to be the result of stimulation by
antigens released from damaged liver cells, hence not pathogenic to chronic
liver disease (1).

Lupoid hepatitis was described by Mackay et al. as a disease process of
active chronic hepatitis with positive LE cell tests and manifestations similar to
systemic lupus erythematosus (24). The characteristics of active chronic hepa-
titis described by Mackay et al. (33) included the response of the disease activi-
ty to immunosuppressive drugs. Case 6 and 7 in Fig. 5 were lupoid hepatitis
treated with corticosteroid that showed improvement throughout the period of
investigation. Since not only S-GPT but also anti-LP-1 and anti-THGP im-
proved in these cases responding to corticosteroid therapy, these autoantibodies
may be related to the activity of lupoid hepatitis.

Further study of the significance of autoimmunity against liver cell surface
membrane should investigate serially cellular and humoral markers indicating
autoimmunity in several cases of chronic liver disease. Also, better purification
and characterization of target antigens on the liver cell surface membrane is
required.
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