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ABSTRACT

Diagnosis and management of patients with SLE (Systemic Lupus Eritematosus), autoimmune hepatitis
(AIH), primary biliary cirrhosis (PBC), involves specific diagnostic tests, such as [IFA-AMA, IFA anti-
dsDNA and immunoblotting for the detection of autoantibodies for specific autoantigens (mitochondria,
dsDNA, M2, LKM-1, LC-1, SLA/LP). We established specific correlation between the detected autoan-
tibodies and corresponding clinical findings.

The total of 813 serum specimens were probed with TFA-anti-dsDNA, 98 of which tested positive. We
also performed dilution analysis to the end point for all the positive specimens. Numerous specimens
were tested by IFA, AMA and immunoblotting.
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INTRODUCTION

Systemic Lupus eritematosus (SLE) is one of character-
istic autoimmune diseases in which numerous autoan-
tibodies are produced. Glomerulonephritis and arthritis
are often among other clinical manifestations. Immune
complexes include autoantibodies and DNA or nucleo-
protein antigens. The most frequent type of autoanti-
bodies in SLE patients, are anti-dsDNA. Also, there are
autoantibodies against ribonucleoproteins, histones and
nucleolus. Autoantibodies against erytrocytes and plate-
lets are characteristic for hemolytic anemia and throm-
bocytopenia. Autoantibodies against native double
stranded (ds) DNA are specific for SLE and thus, Crithid-
ia lucillae anti-dsDNA indirect immunofluorescence test
(IFA anti-ds-DNA) is the principal diagnostic test. (1).
Hemoflagelate Crithidia lucillae possesses a modified
mitochondrion called kinetoplast, which naturally con-
tains numerous molecules of double stranded DNA (ds-
DNA) that are not associated with histones. Kinetoplast
is a spherical organelle, smaller than nucleus, located
near nucleus and basal body. The IFA anti-dsDNA di-
agnostic test is highly specific and moderately sensi-
tive in the management of diseases such as SLE which
is predominant in women (incidence 1: 700, age be-
tween 20-60 years, male to female ratio 1:10). The main
clinical features include: rashes, arthritis, glomerulo-
nephritis, hemolytic anemia, thrombocytopenia (2, 3).
In the suspect cases of liver diseases or autoim-
mune hepatitis, early and fast detection of the follow-
ing human autoantibodies of the class IgG, against
four different specific antigens, is very important:

- Mz (pyruvate dehidrogenase complex)
- LKM-1 (liver — kidney microsomes —
cytochrome P450 I1-D6)
- LC -1 (cytosolic liver antigen type —1)
- SLA/LP (soluble liver antigen/
liver —pancreas antigen).

Diagnostic Western blot method offers the possibili-
ties of fast, highly sensitive, highly specific and simple
procedure for the detection of autoantibodies against
the above mentioned specific antigens, in either se-
rum or plasma, and gives the chance for timely and
successful treatment of patients. Specially designed
immmunoblot strips contain parallel lines of anti-
gens purified by affinity chromatography. Specific
IgG, IgA and IgM antibodies bind to corresponding
antigen site. The detection is based on enzyme-labeled
conjugate promoting a color reaction. No cross-

BOSNIAN JOURNAL OF BASIC MEDICAL SCIENCES 2008; 8 (1): 86-92

reactions with other autoantibodies were found (4).
During one year, we tested the total of 192 clini-
cal blood specimens for presence of specific au-
toantibodies against M2, LKM-1, LC-1 and SLA/
LP antigens by Western blot method (Euroimmun).
We also analyzed the total of 813 serum specimens by [IFA
anti-dsDNA and 308 specimens by IFA-AMA. The tests
were performed according to the obtained recommenda-
tions of clinicians at University of Sarajevo Clinics Centre.

MATERIAL AND METHODS

Serum specimens were collected from patients at differ-
ent Clinics at University of Sarajevo Clinics Centre.

Immunofluorescence test

We performed IFA anti dsDNA test using BioSystems
anti nDNA antibodies test designed for this purpose.
The main substrate is flagellate Crithidia lucillae which
contains kinetoplast with numerous molecules of dou-

ble stranded circular DNA.
The detection kit contains:

- 12 well slides coated with Crithidia lucillae

- OBSbufter 10x

- nDNA positive control (human serum containing
anti-native DNA antibodies)

- Negative control- Human serum and sodium azide

- 1gG FITC (IgG antibodies conjugated with fluores-
cin isothiocyanate, Evans Blue dye and sodium az-
ide)

- Mounting medium (glycerol, sodium phosphate, so-
dium chloride, sodium azide)

Before the commencement of test, the reagents and se-
rum specimens are maintained at room temperature for
at least half an hour. PBS buffer is diluted with distilled
water to final 1x concentration. Serum specimens are
diluted with PBS buffer. One drop (25pl) of diluted se-
rum, specimens and controls, are added into slide wells.
After the incubation and rinsing procedures, [gG FITC-
EVANS is added and finally, several drops of mounting
medium. The slides are examined by fluorescence mi-
croscope (495 nm excitation filter and 525 nm emission
filter). In order to obtain the best results the slides are
analyzed immediately. Positive serum specimens are
titrated to the end point dilution defined as the highest
dilution giving positive result. Finding is positive only in
the case of kinetoplast fluorescent illumination. Nuclei,
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basal body or flagellum illumination is not positive find-
ing for anti-dsDNA (5,6, 7).

Immunoblotting

Serum specimens obtained from patients suspected of
liver diseases and autoimmune hepatitis, were tested
by Euroimmun western blot method according to the
manufacturer’s instructions. The serum samples are di-
luted with sample buffer in the ratio 1:100 (15ul of se-
rum and 1,5 ml sample buffer). Immunoblot test strips
coated with M2, LKM-1, LC-1 and SLA/LP antigens, are
incubated in special channels in 1,5 ml of sample bufter
in pretreatment of 5 minutes, 30 minutes in 1,5 ml of
diluted serum specimens, 30 minutes in 1,5 ml diluted
enzyme conjugate (alkaline phosphatase — labeled anti
human IgG), and finally for 10 minutes in 1,4 ml sub-
strate solution. Incubation steps are performed at room
temperature on rocking shaker. The immunoblot strips
are washed 3x5 minutes with diluted wash buffer. Strips
are than air-dried and the results evaluated based on sig-
nal intensity (negative, borderline, positive and strong
positive). Only the strips with strong color reaction in
the control band are considered valid (8, 9, 10, 11, 12).

RESULTS

Serum specimens were collected from patients at differ-
ent Clinics at University of Sarajevo Clinics Centre. The
serum specimens were tested by I[FA anti dsDNA, IFA-
AMA and LKM immunobloting strips for the presence
of specific autoantibodies:

- autoantibodies against dsDNA

- antimitochondrial autoantibodies (AMA)

- against M2- pyruvate-dehydrogenase complex

- against LKM-1- liver-kidney microsomes

- against Cytochrome p450lID6

- against LC-1- cytosolic liver antigen type 1

- against SLA/LP — soluble liver antigen/liver
pancreas antigen

The results obtained by immunofluorescent and immu-
noblotting analyses are summarized in Tables 1, 2 and 3
and illustrated by corresponding figures (1, 2, 3 and 4)
and diagrams (1, 2, 3 and 4).

IFA-test pos. neg. border total
AntidsDNA 98 (12%) 683 (84%) 32 (4 %) 813
AMA 2(7%  286(93%) 0 (0%) 308

TABLE 1. IFA testing results of serum specimens
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Anti ds-DNA

12%

84%
4’00

positive analysis
B negative analysis

border analysis

DIAGRAM 1. The results obtained by IFA-anti dsSDNA
testing

0 93%

0%

positive analysis
B negative analysis

border analysis

DIAGRAM 2. The results obtained by IFA-AMA testing

FIGURE 1. Anti dsDNA (Crithidia lucillae) - positive
specimen - kinetoplast labeled with fluorescin
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FIGURE 2. AMA (antimitochondrial antibodies) - rat kidney
cells as substrate

FIGURE 3. AMA (antimitochondrial antibodies) - HEp2
cells as substrate

AMA positive  AMA positive  AMA analysis  AMA analysis

(Female) (Male) total (Female) total (Male)
17 (77%) 5(23%) 191 (62%) 117 (38%)
AMA 22 (7%) 286 (93%) 0(0%)

TABLE 2. AMA Female/Male ratio (positive findings and total
analyzed specimens)

23%

77%

B AMA positive (Female)
AMA positive (Male)

DIAGRAM 3. IFA AMA female/male ratio for positive
tests
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m  AMA total analysis (Female)
AMA total analysis (Male)

DIAGRAM 4. IFA AMA female/male ratio for the total
number of analyzed specimens

Clinic Positive AMA analysis
Primary Health Care 6
Clinic for Gastroenterohepathology 10

Clinic for Infective Diseases
Orthopedic Clinic

Clinic for Pulmonary Diseases

N [ — [ — [

Clinic for Heart Disease and Rheumatism

TABLE 3. The origin of serum specimens analyzed for IFA and im-
munoblot - overview per Clinics

Six patients (age from 18 — 67 years ) from Clinic for
Gastroenterohepathology with positive AMA, were di-
agnosed with liver disease, as follows:

Patient 1. Dg. Cirrhosis hepatis com-

pensata; Hypertensio portalis

Patient 2. Dg. Cirrhosis hepatis decompensata

Patient 3. Dg. AIH; Cirrhosis hepatis micronodularis inc.
Patient 4. Dg. Cirrhosis hepatis biliaris primaria susp.
Patient 5. Dg. Hepatitis chronica B

Patient 6. Dg. Cirrhosis hepatis decompensata

During the period June 2005 - May 2006, 192 serum
specimens were analyzed by Western blot method.
Specimens were collected from several Clinics. The
following results were obtained: M2 (29 positive
samples or 30,5%), LKM-1 (2 positive or 2,1%), LC-1
(13 positive or 20,0%) and SLA/LP (2 positive or 2,1%).

Specimens Specific antigen reaction
TotalNo.  AMA-M2  LKM-1 LC-1 SLA/LP
192 7 1 2 5

TABLE 3. Immunoblot test

According to our results, diagnosed diseases at cor-
responding Clinics were: SLE, RA AIH and PBC.
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DISCUSSION

Primary biliary cirrhosis (PBC) is a chronic autoimmune
disease characterized by the destruction of small intra-
liver bile ducts. Determination of antimitochondrial an-
tibodies (AMA) is of particular significance for proper
diagnosis and PBC management. It is also useful in other
cases of liver diseases of unknown etiology. [FA is a gold
standard in analyzing suspect cases of AIH, PBC, SLE,
Sjogren’s syndrome and rheumatoid arthritis (sensitivity
89% and specificity 98,8%). Also, another test with high
sensitivity and specificity (80% and 100%) for the detec-
tion of specific PBC autoantigens is ELISA-M2 test. Mo-
lecular targets for these autoantibodies are members of
2-oxoacid dehydrogenase complex family of enzymes in
the mitochondrial respiratory chain and as well as lipoyl
binding domains (E2). In clinical PBC management it
is very important to detect these specific autoantigens.

In the suspect cases of liver diseases or autoim-
mune hepatitis, early and fast detection of follow-
ing human autoantibodies of the class IgG against
four different specific antigens, is very important:

M2 (pyruvate dehidrogenase complex)
LKM-1 (liver — kidney microsomes

— cytohrome P450 11-D6)
LC —1 (cytosolic liver antigen type —1)
SLA/LP (soluble liver antigen/
liver — pancreas antigen).

Diagnostic Western blot method offers the possibili-
ties of fast, highly sensitive, highly specific and simple
procedure for the detection of autoantibodies against
the above mentioned specific antigens, in either se-
rum or plasma, and gives the chance for timely and
successful treatment of patients. Specially designed
immmunoblot strips contain parallel lines of antigens
purified by affinity chromatography. Specific IgG, IgA
and IgM antibodies bind to corresponding antigen
site. The detection is based on enzyme-labeled conju-
gate promoting a color reaction. No cross-reactions
with other autoantibodies were found (13, 14, 15).
In management of liver autoimmune diseases
such as primary biliary cirrhosis (PBC) and au-
toimmune hepatitis (AIH), it is very important
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to exclude other causes e.g. viruses, alcohol and
drugs. The main criteria for AIH diagnosis are:
- histological findings,
- detection of autoantibodies (ANA,
SMA, LKM, SLA/LP),
- hipergammaglobulinaemia,
- negative HB and HCV serology,
- detection of HLA antigens B8, DR or DR4.

At least four of these criteria must be determined for
appropriate diagnosis of AIH. If all criteria are present
the diagnosis is definite. Final confirmation is achieved
through good response of patients to immunosupre-
sive therapy. Circulating autoantibodies have great
significance for AIH diagnosis. Because of unclear cor-
relation between the titre and activity or disease prog-
nosis, the role of these antibodies in the AIH patho-
genesis remain unclear. The autoimmune hepatitis is
mainly specific for women with incidence of 1,9 cases
per 100.000 individuals in Western Europe. Without
corresponding timely diagnosis and treatment, AIH
often progresses to liver cirrhosis. SLA/LP autoanti-
bodies are highly specific for AIH and have not been
described in viral hepatitis. Early, highly specific, sen-
sitive and fast diagnosis provides the patient with a
chance for normal life. There are three subtypes of AIH:

- subtype (presence of ANA and

SMA autoantibodies)
- subtype II (autoantibodies against LKM-1 antigen)
- subtype III (SLA/LP autoantibodies)

Autoantibodies against LKM-1 can be found in 1-2%
of patients with positive hepatitis C serology. For pri-
mary biliary liver cirrhosis autoantibodies against M2
are specific. Clinical overlap between patients with
progressive systemic sclerosis and patients with pri-
mary biliary liver cirrhosis, in the case of M2 autan-
tibodies finding is possible. Six proteins were identi-
fied as M2 antigens with following molecular mass:
74, 55, 45, 36, 51 and 51 kDa (16, 17, 18, 19, 20, 21).

Our IFA-anti dsDNA, AMA, imunobloting analy-
ses of serum specimens, as a part of AIH PBC, SLE
diagnostic approach show significant correla-
tion with final clinical diagnosis of these diseases.
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CONCLUSION

During one year, we analyzed clinical blood specimens for the presence of specific autoantibodies against M2, LKM-1,
LC-1 and SLA/LP antigens by Western blot method (Euroimmun). In combination with other analysis such as histo-
logical findings, antinuclear antibodies (ANA), smooth muscle cells antibodies (SMA) and other testing, it is possible to
perform fast and timely diagnosis of AIH and PBC.

The results obtained after IFA-AMA and IFA-anti-dsDNA testing has improved diagnostics of AIH, PBC, SLE and RA.
Among other diagnostic tools they are important parameters in early diagnostics of these diseases as well as a part of
continuing process of monitoring the therapy and its effects.

List of Abbreviations

AIH - autoimmune hepatitis

AMA - antimitochondrial autoantibodies

ANA - antinuclear antibodies

B8 - antigen

dsDNA - double stranded DNA

HB - hepatitis B negative and serology

HCV - hepatitis C virus detection

HLA - human leukocyte antigen

[FA - immunofluorescence test

IgG FITC - IgG antibodies conjugated with fluorescin isothiocyanate
LC -1 - cytosolic liver antigen type —1

LKM-1 - liver — kidney microsomes — cytohrome P450 1I-D6
M2 - pyruvate dehidrogenase complex

PBC - primary biliary cirrhosis

PBS - buffer

SLA/LP - soluble liver antigen/ liver —pancreas Antigen

SLE - Systemic Lupus eritematosus

SMA - Anti-Smooth Muscle
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