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Clinical significance of autoantibodies to p53 protein 
in patients with autoimmune liver diseases
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Abnormalities in the p53 gene, one of the tumour suppressor genes, 
have been well established in various human cancers (1). 

Mutations of the p53 gene induce conformational alterations of the 
p53 protein, leading to a prolonged biological half-life and cellular 
accumulation (2). The conformational change and cellular accumula-
tion of p53 protein may eventually induce a humoral response with the 
generation of circulating autoantibodies to p53 (anti-p53) (3). 
Previous reports documented that titres of anti-p53 were elevated in 
the sera of patients with malignancies including breast cancer (4), 
lung cancer (5) and hepatocellular carcinoma (HCC) (6). Other auto-
antibodies to tumour-associated antigens, including c-myc and insulin-
like growth factor II mRNA-binding proteins (IMPs), are also detected 
in the sera of patients with HCC (7,8). The development of positive 

titres of anti-p53 is likely to indicate a poor prognosis or short survival 
in patients with HCC (9). Anti-IMPs and anti-p53 appear to predict 
the development of HCC in patients with hepatitis C virus-related 
chronic liver disease (8).

On the other hand, anti-p53 is rarely present in the sera of patients 
with autoimmune diseases including systemic lupus erythematosus 
(SLE) (10), rheumatoid arthritis (11), dermatomyositis (12), auto-
immune thyroiditis (13) and type 1 diabetes mellitus (14). However, 
there are few reports on anti-p53 in autoimmune liver diseases such as 
autoimmune hepatitis (AIH) and primary biliary cirrhosis (PBC) (15). 
Therefore, the clinical relevance of circulating anti-p53 remains 
uncertain. The primary purposes of the present study were to examine 
the prevalence of anti-p53 and to reveal the clinical relevance of 
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BACKGROUND: Autoantibodies to p53 (anti-p53) are rarely present 
in the sera of patients with autoimmune diseases or the sera of patients 
with malignancies. 
OBJECTIVE: To examine the prevalence of anti-p53 in patients with 
autoimmune liver disease including autoimmune hepatitis (AIH), 
primary biliary cirrhosis (PBC), AIH/PBC overlap syndrome (AIH/
PBC OS) and primary sclerosing cholangitis (PSC), and to determine 
the clinical significance of anti-p53 in autoimmune liver diseases. 
METHODS: Forty patients with AIH, 41 patients with PBC, eight 
patients with AIH/PBC OS and five patients with PSC were enrolled. 
Anti-p53 and antibodies to double-stranded DNA (anti-ds-DNA) 
were analyzed using commercially available ELISA kits. Demographic, 
laboratory and histological data were compared between the AIH 
groups seropositive and seronegative for anti-p53. 
RESULTS: Six of 40 (15.0%) patients with AIH and four of eight 
(50.0%) patients with AIH/PBC OS were positive for anti-p53. One 
of 41 (2.4%) patients with PBC was also positive for anti-p53, but all 
five patients with PSC were negative, indicating a significantly higher 
prevalence of anti-p53 in patients with AIH or AIH/PBC OS com-
pared with patients with PBC. None of the AIH patients positive for 
anti-p53 progressed to hepatic failure or relapsed after immunosup-
pressive treatment. Titres of anti-ds-DNA in patients with AIH and 
AIH/PBC OS significantly correlated with titres of anti-p53 (r=0.511; 
P=0.0213). 
CONCLUSION: The emergence of anti-p53 is likely to be useful for 
discriminating AIH or AIH/PBC OS from PBC and helpful for pre-
dicting favourable prognoses in patients with AIH. DNA damage may 
trigger the production of anti-p53 in patients with AIH or AIH/PBC 
OS.

Key Words: Antibodies to ds-DNA; Antibodies to p53; Autoimmune 
hepatitis; Primary biliary cirrhosis  

La signification clinique des autoanticorps de la 
protéine p53 chez les patients ayant une maladie 
hépatique auto-immune

HISTORIQUE : Les autoanticorps de la protéinep53 (anti-p53) sont 
rarement présents dans le sérum des patients ayant une maladie auto-
immune ou des patients atteints d’une tumeur maligne.
OBJECTIF : Examiner la prévalence d’anti-p53 chez les patients ayant 
une maladie hépatique auto-immune, y compris l’hépatite auto-immune 
(HAI), la cirrhose biliaire primitive (CBP), le syndrome de chevauche-
ment de l’HAI et de la CBP (SC HAI-CBP) et la cholangite scléro-
sante primitive (CSP), et déterminer la signification clinique de 
l’anti-p53 en présence de maladies hépatiques auto-immunes.
MÉTHODOLOGIE : Quarante patients ayant une HAI, 41 patients 
ayant une CBP, huit patients ayant un SC HAI-CBP et cinq patients 
ayant une CSP ont participé à l’étude. Les chercheurs ont analysé les 
anti-p53 et les anticorps anti-ADN double brin (anti-ADN-db) au 
moyen de trousses ELISA commerciales. Ils ont comparé les données 
démographiques, histologiques et de laboratoire avec les groupes d’HAI 
séropositifs et séronégatifs aux anti-p53.
RÉSULTATS : Six des 40 patients (15,0 %) ayant une HAI et quatre 
des huit patients (50,0 %) ayant un SC HAP-CBP étaient positifs aux 
anti-p53. Un des 41 patients (2,4 %) ayant une CBP était également 
positif aux anti-p53, mais les cinq patients ayant une CSP y étaient 
négatifs, ce qui indique une prévalence significativement plus élevée 
d’anti-p53 chez les patients ayant une HAI ou un SC HAP-CBP que 
chez ceux ayant une CBP. Aucun des patients ayant une HAI qui 
étaient positifs aux anti-p53 n’a vu son état se détériorer en insuffisance 
hépatique ou n’a rechuté après le traitement immunosuppressif. Les 
titres d’anti-ADN-db des patients ayant une HAI et un SC HAP-CBP 
étaient significativement corrélés avec ceux des anti-p53 
(r=0,511;P=0,0213).
CONCLUSION : L’émergence d’anti-p53 est probablement utile 
pour discriminer l’HAI et le SC HAP-CBPde la simple CBP et pour 
prédire les pronostics favorables chez les patients ayant une HAI. Les 
dommages à l’ADN déclenchent peut-être la production d’anti-p53 
chez les patients ayant une HAI ou un SC HAI-CBP.
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anti-p53 in patients with autoimmune liver diseases including AIH, 
PBC, AIH/PBC overlap syndrome (AIH/PBC OS) and primary scleros-
ing cholangitis (PSC). 

METHODS
Study population
Forty patients with type 1 AIH, 41 patients with PBC, eight patients 
with AIH/PBC OS and five patients with PSC were randomly selected 
among patients admitted to the Hospital of Kagawa University School 
of Medicine (Kagawa, Japan) between 1998 and 2010. Informed con-
sent was obtained from each patient enrolled in the present study. The 
clinical diagnosis of type 1 AIH was based on the scoring system pro-
posed by the International Autoimmune Hepatitis Group (16). All of 
these patients fulfilled the criteria for ‘definite’ AIH. The diagnosis of 
PBC was performed based on the internationally accepted criteria for 
PBC (17). The patients who fulfilled the Paris Criteria (18) at presen-
tation were defined as having AIH/PBC OS. The diagnosis of PSC was 
based on the presence of cholestatic liver enzyme abnormalities com-
bined with typical findings on endoscopic retrograde cholangiography, 
including diffuse narrowing, irregularity, and budding of the extra- and 
intra-hepatic bile ducts (19). Ten patients with HCC and 10 normal 
healthy controls (NHC) were also enrolled as comparison groups in 
the study. 

Demographic assessments
Age and sex at enrollment were recorded for all of the patients. Onset 
patterns, concurrent extrahepatic autoimmune disease, progression to 
hepatic failure, development of HCC, response to immunosuppressive 
treatments including corticosteroid and/or azathioprine, and relapse 
after treatment were also investigated in patients with AIH. Onset 
patterns of AIH were divided into three categories: acute, chronic and 
fulminant onset. Acute onset was defined as acute presentation of the 
disease without any history of liver dysfunction. Chronic onset was 
defined as fluctuating serum alanine aminotransferase (ALT) levels for 
at least six months in the enrolled AIH patients. Fulminant onset was 
defined as an onset in the enrolled AIH patients who fulfilled the cri-
teria for fulminant hepatitis. 

Laboratory assessments
Liver function tests, including serum ALT, total bilirubin (T-Bil), 
immunoglobulin (Ig) G levels and antinuclear antibodies (ANA) 
were examined in the enrolled AIH patients. In addition to these 
biochemical and immunological tests, serum alkaline phosphatase 
(ALP) and IgM levels, as well as antimitochondrial antibodies (AMA) 
were also analyzed in patients with AIH/PBC OS. ANA were deter-
mined by the indirect immunofluorescence method using HEp-2 cells 
as substrates. Seropositivity for ANA was defined as titres of 1:40 or 

higher. AMA levels were measured using commercially available ELISA 
kits (MESACUP-2 TEST Mitochondria M2; Normal range <7 Index 
[Medical and Biological Laboratories Co, Ltd, Japan]). Anti-p53 levels 
were also determined using commercially available ELISA kits 
(MESACUP anti-p53 TEST, Medical and Biological Laboratories Co, 
Ltd, Japan). The autoantibodies recognize both the carboxy-terminal 
DNA-binding domain of p53 and the aminoterminus of the p53 mol-
ecule (20). The cut-off value for this autoantibody was set at 1.3 U/
mL. Antibodies to double-stranded DNA (anti-ds DNA) were also 
analyzed using a commercially available ELISA kit (MESACUP 
DNA-2 TEST-ds, Medical and Biological Laboratories Co, Ltd, 
Japan). The cut-off value for the antibody was set at 12 IU/mL. 

Histological and immunohistochemical assessments
Liver tissue specimens were obtained at biopsy under ultrasound guid-
ance using 16-gauge needles. The tissue samples were fixed in 10% 
formalin and embedded in paraffin. Tissue sections were stained with 
hematoxylin and eosin. The severity of fibrosis and necroinflamma-
tion in the liver were evaluated in accordance with the histological 
activity index (HAI) scores established by Knodell et al (21). 

The expression of p53 protein and caspase-3, the hallmark of apop-
tosis, in liver tissue was examined using immunohistochemical tech-
niques. Briefly, tissue sections were deparaffinized; the specimen was 
subsequently washed with phosphate-buffered saline (PBS) and incu-
bated with mouse anti-human monoclonal antibody to p53 (Leica 
Microsystems GmbH, Germany) and caspase-3 (Santa Cruz 
Biotechnology, Inc, USA) as the primary antibody. After washing 
with PBS, the tissue section was incubated with biotinylated goat anti-
mouse polyclonal antibody. Thereafter, colour was developed with 
diaminobenzine (DAB) substrate. Counterstaining was performed 
with hematoxylin.

Statistical analysis
Data are presented as mean ± SD. The Mann-Whitney U test was used 
to compare continuous variables. A linear regression analysis was used 
to examine the correlation between titres of anti-p53 and titres of 
ANA. c2 analysis was used to compare the differences in frequencies, 
with P<0.05 considered to be stastically significant between the 
groups.

RESULTS 
Distribution of anti-p53 titres in the enrolled patients 
Figure 1 illustrates the distribution of anti-p53 in each group of 
patients enrolled in the present study. Six of 40 (15.0%) patients with 
AIH, one of 41 (2.4%) patients with PBC, four of eight (57%) patients 
with AIH/PBC OS, and four of 10 (40%) patients with HCC were 
positive for anti-p53, while none of the five patients with PSC and 
none of the 10 NHC had anti-p53. The prevalences of anti-p53 in 
patients with AIH or AIH/PBC OS were significantly higher com-
pared with those with PBC (15.0% versus 2.4% [P=0.0443]; 50.0% 
versus 2.4% [P<0.0001], respectively). The specificity of anti-p53 in 
patients with AIH or AIH/PBC OS was 97.8%. The overall titre in 
the six AIH patients with anti-p53 was lower than that in the four 
AIH/PBC OS patients with anti-p53, although not significantly 
(2.35±0.83 U/mL versus 3.88±2.04 U/mL; P=0.1100). The mean titre 
in the AIH/PBC OS patients with anti-p53 was almost equivalent to 
that in the four HCC patients with anti-p53 (3.88±2.04 U/mL versus 
3.72±1.64 U/mL; P=0.9900). In contrast, the titre of anti-p53 in one 
PBC patient who was positive for anti-p53 was far lower than that in the 
AIH patients who were positive for anti-p53. 

Comparison of clinical appearance between the AIH groups 
seropositive and seronegative for anti-p53
Table 1 summarizes the demographic factors of patients with AIH 
seropositive and seronegative for anti-p53. The mean age at entry in 
AIH patients positive for anti-p53 was younger than that in AIH 
patients negative for anti-p53, although the difference was not 
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Figure 1) Distribution of anti-p53 titres in each group of patients with 
autoimmune liver disease and in the comparison groups. AIH Autoimmune 
hepatitis; HCC Hepatocellular carcinoma; NHC Normal healthy controls; 
OS Overlap syndrome; PBC Primary biliary cirrhosis; PSC Primary scler-
osing cholangitis
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statistically significant. All of the AIH patients positive for anti-p53 
were female, while two of 34 (5.9%) AIH patients negative for anti-
p53 were male. AIH patients seropositive for anti-p53 tended to have 
a lower prevalence of progression to hepatic failure, a lower rate of 
relapse, and a higher frequency of concurrent autoimmune diseases 
such as autoimmune thyroiditis, Sjögren’s syndrome and rheumatoid 
arthritis compared with AIH patients seronegative for anti-p53. There 
was no significant difference in the onset pattern of the disease 
between the groups. Only one AIH patient negative for anti-p53 
developed HCC. The responses to immunosuppressive treatments 
were almost equivalent between the groups.

Table 2 compares laboratory and histological data between the 
groups of patients with AIH seropositive and seronegative for anti-
p53. AIH patients with anti-p53 tended to have lower titres of ANA 
than those without anti-p53. There were no significant differences in 
laboratory data including serum ALT, T-Bil, and IgG levels between 
the groups of AIH patients seropositive and seronegative for anti-p53. 
HAI scores in AIH patients with anti-p53 were almost equivalent to 
those in AIH patients negative for anti-p53.

Comparison of clinical appearance between the AIH/PBC OS 
groups seropositive and seronegative for anti-p53
As shown in Table 3, patients with AIH/PBC OS seropositive for anti-
p53 tended to be younger at entry than those seronegative for anti-
p53. Of the AIH/PBC OS patients with anti-p53, one was male. One 
AIH/PBC OS patient positive for anti-p53 developed HCC. The effi-
cacy of corticosteroid was almost equivalent between the groups. 
There were no significant differences in laboratory data including 
serum T-Bil, ALT, ALP, IgM and IgG levels, and titres of ANA and 

AMA between the groups. HAI scores in AIH/PBC OS patients who 
were seropositive for anti-p53 were almost the same as those in AIH/
PBC OS patients who were seronegative for anti-p53. 

Relationship between titres of anti-ds DNA and antibodies to p53
Figure 2 illustrates the correlation between titres of anti-ds DNA and 
antibodies to p53 in patients with AIH (n=16) or AIH/PBC OS 
(n=4). The titres of anti-ds DNA in these patients significantly correl-
ated with those of anti-p53 (r=0.511; P=0.0213).

Expression of p53 protein and caspase-3 in liver tissue 
p53 expression in liver tissue was examined using immunohistochem-
ical techniques in five patients with AIH seropositive for anti-p53. 
None of these patients expressed p53 protein in liver tissue. 

On the other hand, caspase-3 was detected in the livers of four of 
seven (57.1%) AIH or AIH/PBC OS patients with anti-p53, while 

TAble1
Comparison of demographic factors between patient 
groups with autoimmune hepatitis seropositive and 
seronegative for anti-p53

Anti-p53

P
Positive 

(n=6)
Negative 

(n=34)
Age, years, mean ± SD 49.7±15.5 59.1±15.7 0.1064
Sex, male/female, n/n 0/6 2/32 0.5422
Onset patterns (acute/chronic/ 

fulminant), n/n/n
1/5/0 7/24/3 0.5192

Concurrent autoimmune disease 4 (66.7) 13 (38.2) 0.1940
Progression to hepatic failure 0 (0) 5 (14.7) 0.3153
Development of hepatocellular 

carcinoma
0 (0) 1 (2.9) 0.6705

Efficacy of immunosupressive 
treatment 

3/3 (100) 26/28 (92.9) 0.6322

Relapse rate 0 (0) 8 (23.5) 0.1840

Data presented as n (%) unless otherwise indicated

TAble 2
Comparison of laboratory and histological findings 
between groups of patients with autoimmune hepatitis 
seropositive and seronegative for anti-p53

Anti-p53
PPositive (n=6) Negative (n=34) 

ALT, U/L 492±508 294±372 0.5615
T-Bil, mg/dL 2.7±4.5 3.3±4.9 0.3987
IgG, mg/dL 2913±848 2837±871 0.5752
Titres of ANA ≥1:160,  

n (%)
2 (33.3) 22 (64.7) 0.1481

HAI score 13.2±2.3 14.4±3.9 0.2986

Data presented as mean ± SD unless otherwise indicated. ALT Alanine amin-
otransferase; ANA Antinuclear antibodies; HAI Heaptitis Activity Index; IgG 
Immunoglobulin G; T-Bil Total bilirubin

TAble 3
Comparisons of demographic, laboratory and histological 
findings between the groups of patients with autoimmune 
hepatitis/primary biliary cirrhosis overlap syndrome 
seropositive and seronegative for anti-p53

Anti-p53
PPositive (n=4) Negative (n=4)

Age, years 53.5±5.3 62.3±14.8 0.3749
Sex, male/female, n/n 1/3 0/4 0.2850
Development of HCC 1 (25.0) 0 (0) 0.2850
Efficacy of 

immunosuppressive 
treatment, n/n (%)

2/3 (66.7) 3/4 (75.0) 0.8091

T-Bil, mg/dL 1.6±1.2 3.9±6.3 0.8839
ALT, U/L 98±91 189±261 0.5614
ALP, U/L 840±739 674±426 0.7715
Immunoglobulin M, mg/dL 423±135 560±250 0.1465
Immunoglobulin G, mg/dL 3874±885 2816±1163 0.2454
AMA (index) 74.2±56.9 71.4±32.7 >0.9999
Titres of ANA ≥1:160, n (%) 3/4 (75.0) 4/4 (100) 0.2850
HAI score 14.5±1.9 14.5±1.3 0.8817

Data presented as mean ± SD unless otherwise indicated. ALT Alanine amin-
otransferase; ALP Alkaline phosphatase; AMA Antimicrobial antibodies; ANA 
Antinuclear antibodies; HAI Histological Activity Index; HCC Hepatocellular 
carcinoma; T-Bil Total bilirubin
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Figure 2) Relationship between titres of anti-p53 and those of antidouble-
stranded DNA (anti-ds-DNA) in patients with autoimmune hepatitis or 
autoimmune hepatitis/primary biliary cirrhosis overlap syndrome
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two of five (40%) AIH patients without anti-p53 were positive for 
caspase-3 in the liver (Figure 3), indicating that the emergence of 
anti-p53 was independent of the expression of caspase-3 in the liver. 

DISCUSSION
In the present study, we demonstrated that the prevalence of anti-p53 
in patients with AIH or AIH/PBC OS was significantly higher than in 
patients with PBC, and that patients with AIH or AIH/PBC OS sero-
positive for anti-p53 had moderate titres while only one patient with 
PBC seropositive for anti-p53 had a low titre. These data may imply 
that the emergence of anti-p53 discriminates AIH or AIH/PBC OS 
from PBC. Liver damage in patients with AIH or AIH/PBC OS occurs 
through cell-mediated cytotoxicity (22). In contrast, liver damage in 
PBC is caused primarily by cholestasis (17). Therefore, circulating 
anti-p53 in patients with AIH or AIH/PBC OS may be a secondary 
hallmark of autoimmune inflammation and stress (15).

It was of interest that the emergence of anti-p53 in patients with 
AIH or AIH/PBC OS was associated with anti-ds DNA in the present 
study. Antibodies to ds-DNA are frequently present in the sera of 
patients with AIH (23) as well as in sera of patients with SLE. Herkel 
et al (24) documented that anti-p53 recognized damaged DNA in 
patients with SLE. The findings described above suggest that DNA 
damage may result in the production of anti-p53 in patients with AIH 
or AIH/PBC OS. It was notable that autoantibodies to the C-terminal 
domain of the p53 protein were more closely associated with anti-
bodies to DNA (24).   

Some autoantibodies have peculiar biochemical or immunological 
characteristics, while other autoantibodies can play crucial roles in the 
prediction of concomitant autoimmune diseases (25), prognosis (26) or 
the development of malignant transformations (8,27). AIH patients 
with anticentromere antibodies (ACA) have significantly lower IgG 
levels than those without ACA (25). On the other hand, the presence 
of autoantibodies to F-actin (28) or soluble liver antigen (29) is likely to 
predict poor prognosis including progression to hepatic failure or 
requirement for liver transplantation. Autoantibodies to asialoglycopro-
tein receptor seemed to be frequently associated with relapse in patients 
with AIH (30). We previously reported a high incidence of HCC 
development in patients with hepatitis C-related chronic liver disease 
seropositive for ACA (27). The present study showed a trend toward a 
lower prevalence of progression to hepatic failure and a lower rate of 
relapse in AIH patients with anti-p53 than in those without anti-p53, 
suggesting that the emergence of anti-p53 appeared to be a favourable 
prognostic serological marker in patients with AIH. However, the emer-
gence of anti-p53 did not forecast the development of HCC in patients 
with AIH. We also failed to determine specific biochemical and 
immunological characteristics of AIH or AIH/PBC OS patients sero-
positive for anti-p53, except for the correlation between anti-ds DNA 
and anti-p53.  

We hypothesized that the presence of anti-p53 might reflect the 
severity of apoptosis in liver tissues and, accordingly, examined 
caspase-3 expression in the liver of patients with AIH or AIH/PBC 
OS. However, the emergence of anti-p53 was independent of apopto-
sis in the liver of those patients.

The accumulation of p53 protein as a result of the gene mutation is 
likely to produce circulating anti-p53 in patients with malignant dis-
ease (3). We previously analyzed the relationship between the expres-
sion of IMPs in liver tissues and circulating anti-IMPs in the sera of 
patients with HCC (8). In that report, we documented that IMPs were 
detected in the liver tissue of all HCC patients with anti-IMPs, sug-
gesting that the autoantibodies to IMPs are produced through an 
antigen-driven immune mechanism. However, the expression of p53 
protein in the liver tissue was not observed in any AIH patients with 
anti-p53 in the present study. Thus, the postulated mechanism of anti-
p53 production in patients with AIH or AIH/PBC OS may be differ-
ent from that in patients with malignant diseases. Further examination 
will be required to clarify this phenomenon.

CONCLUSION
The presence of anti-p53 in the sera of patients with autoimmune 
liver disease was likely specific for AIH or AIH/PBC OS, although 
the sensitivity of anti-p53 in patients with AIH was comparatively 
low. Anti-p53 may be a favourable prognostic hallmark in patients 
with AIH. The emergence of anti-p53 in patients with AIH or 
AIH/PBC OS was associated with anti-ds DNA, suggesting that 
DNA damage might play an important role in the production of 
anti-p53 in patients with AIH or AIH/PBC OS. 
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