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Abstract: Autoantibodies that are not related to the organ, such as antinuclear antibodies
(ANA) and smooth muscle antibodies (SMA), are highly prevalent in patients with
autoimmune hepatitis. The liver and kidney microsomal antibody type 1 (LKM1) is a
serological marker of type 2 autoimmune hepatitis (AIH-2). Antibodies against liver cell
cytosol, namely type 1 antibodies (LC1), are present alongside or separately from anti-
LKM1, both indicating the clinical condition of AIH-2. Antibodies against the soluble liver
antigen (anti-SLA) are found in type 3 AIH when anti-LC1, ANA, SMA, and anti-LKM1
are negative. However, subsequent studies have shown that this marker can also appear
together with other specific antibodies for different types of AIH.

Keywords: autoimmune hepatitis, autoimmune hepatitis liver cirrhosis, LKM-1/LC1, sp100,
gp210, AMA-M2.

Autoimmune hepatitis occurs when the immune system begins attacking the liver tissue. In
this condition, immune responses against external factors such as viruses are triggered, but
these reactions are more likely to occur in individuals with a genetic predisposition. Type 2
autoimmune hepatitis represents a specific condition, as molecular mimicry (i.e., molecules
from viruses or bacteria resembling molecules in the body) is observed. As a result of this
mimicry, the body produces antibodies against its liver microsomes, specifically against
liver/kidney type 1 microsomes. These antibodies target the liver enzyme cytochrome P450
2D6 (CYP2D6). Thus, type 2 autoimmune hepatitis is triggered through a molecular
mimicry mechanism, stimulating immune responses against liver enzymes[9].

Brazilian scientists have studied the occurrence of autoimmune hepatitis (AIH) in patients
with chronic hepatitis B infection. In the study, liver biopsies from 1,759 patients were taken,
and 92 were confirmed to have AIH. Additionally, in patients with chronic hepatitis C
infection, the following results were observed: 66% of patients had SMA (smooth muscle
antibodies), 41% had LKM (liver kidney microsomal) antibodies, and ANA (antinuclear
antibody) was positive in a percentage of cases. These results suggest that hepatitis viruses
can coexist with autoimmune hepatitis. This research points to the simultaneous presence of
hepatitis viruses and autoimmune hepatitis, meaning that viruses might stimulate
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autoimmune reactions and lead to hepatitis. The main therapeutic agents used in treating
AIH are corticosteroids and azathioprine, which help normalize liver enzymes and
immunoglobulin G (IgG) levels, leading to remission (the period when the disease enters its
inactive phase) [2].

Furthermore, 40% of patients with AIH have a family history of autoimmune diseases,
which supports the genetic inheritance of autoimmune conditions. This suggests a genetic
basis for the disease and indicates the potential for familial transmission. Although AIH and
other autoimmune diseases are related to genetic inheritance, they do not follow Mendelian
inheritance. In Mendelian inheritance, diseases are passed through genes located on specific
chromosomes, whereas autoimmune diseases are often influenced by multiple genetic
factors and environmental factors[10].

Thus, while individuals with a family history of autoimmune diseases may carry genetic risk
factors, environmental factors (such as infections, stress, diet, and other factors) also play a
significant role. These factors can cause the immune system to react improperly, leading to
the development of autoimmune diseases. Autoimmune hepatitis in children is primarily
associated with genetic predisposition. The connection between human leukocyte antigens
(HLA) and type 1 AIH was first identified 30 years ago [1].

In 1990, Donaldson and colleagues studied the impact of HLA in 96 patients with AIH and
14 patients who had undergone liver transplantation. In AIH patients, HLA-DR3 and HLA-
DR4 antigens were found. AIH patients with the HLA DR3 antigen had a poor prognosis,
with low treatment efficacy and a high need for liver transplantation [5].

ANA, SMA, anti-LKM1, anti-LC1, and antimitochondrial antibodies were first identified in
tissue samples (kidney, liver, and stomach) using human IgG conjugates as detection
reagents [7].

Methods. The aim of the study was to analyze the samples from patients who gave consent
for participation. We studied 52 patients with AIH type 1, collecting samples at the time of
diagnosis. All 52 patients (78% women, average age 33, range 28-51) were diagnosed with
AIH according to the International Autoimmune Hepatitis Group criteria.

In addition, 21 control groups were also studied: 12 patients with AIH-2, 10 patients with
primary biliary cholangitis, and 10 healthy individuals as controls. All autoimmune hepatitis
patients underwent clinical, laboratory, and immunological evaluation (severity of hepatitis
and/or cirrhosis). Autoantibodies were tested according to the manufacturer's instructions
using commercially available organ-specific immunoblot kits. According to the guidelines,
purified F-actin was preloaded onto special lanes to detect the antigen. Positive and negative
control serum samples were also used in the tests.

Anti-F-actin antibodies were detected by multiplying the sample’s absorption value by 25,
compared to the negative control. Results were considered positive if the optical density was
greater than 30, suspicious if it was between 25-30, and negative if it was less than 25. For
the purpose of adjusting the sensitivity and specificity of the immunoblot method, we tested
50 serum samples and set the cutoff value as the average optical density at 450 nm. We re-
examined 36 out of the 52 AIH-1 patients (48.9%). Autoantibody tests were conducted once
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during the follow-up period (3-6 months after starting immunosuppressive treatment) to
evaluate changes in autoantibodies, which were then compared to disease activity and
remission or relapse phases.

Results: Using the immunoblot method, 43 out of 52 AIH patients (82%) tested positive for
SMA, 7 (13.5%) for LKM-1/LC1, and 2 (3.8%) for sp100 and gp210 autoantibodies. The
specificity of the method was high across all patients, with IgG background. The optical
density in 10 blood donors averaged 0.21. During the study, gamma-globulin levels in AIH
patients ranged up to 49 g/l, and IgG levels were found to exceed 40 mg/dl.

In AIH-1 patients, clinical (age, gender, remission, relapse periods), laboratory (ALT, AST,
alkaline phosphatase, bilirubin, gamma-globulin), and histological parameters were
associated. The average follow-up time for AIH patients after diagnosis was 6 months.
Among the 52 AIH patients, 11 maintained positive autoantibody levels, and 3 remained
seronegative during the follow-up period.

Conclusion: The immunoblot method is a standard test for detecting autoantibodies and
forms the core of autoimmune hepatitis immunoserology. Antibodies against liver cell
cytosol type 1 and the soluble liver antigen are considered diagnostic markers for AIH. In
recent years, kits for detecting anti-LC1 and anti-SLA by enzyme-linked immunosorbent
assay (ELISA) have become available. In patients with autoimmune hepatitis, 10% to 15%
of those with positive or negative anti-LKM1 showed the presence of these autoantibodies.
Similarly, anti-SLA antibodies were found in 28% of those with positive anti-LKM1 and
12% in those with negative anti-LKM1. These findings suggest that these autoantibodies are
specific to liver autoimmune diseases. Anti-LC1 and anti-SLA antibodies may be considered
serological markers of autoimmune hepatitis and should be studied in autoimmune processes,
particularly in AIH.
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