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Autoantibodies in patients with juvenile chronic
arthritis and their immediate family relatives
T R Southwood, P J Roberts-Thomson, M J Ahern, K Shepherd, R McEvoy, J B Ziegler,
J Edmonds
Abstract
Antibodies to nuclear antigens were assessed
in 23 children with juvenile chronic arthritis
UCA) and 66 of their first degree relatives.
Serum samples from 16 patients with JCA
(70%) and nine relatives (14%) had antinuclear
antibodies by indirect immunofluorescence.
Antibodies against nuclear antigens in rabbit
thymus extract or an erythroblastoid ceil line
(K562) were detected by countercurrent
immunoelectrophoresis and immunoblotting
in 16 patients (70%/o) and 39 family relatives
(59%). Immunoblotting did not show any
banding patterns common to ail patients with
JCA, though bands in the 4345 kD range
were detected in 5/23 patients. Anticardiolipin
antibodies were found in 7/23 patients. In
total, 18/20 families (90%) had members other
than the probands with detectable autoantibodies. In five families imunoblotting
showed common banding patterns between
the probands and other members. This suggests that there might be an inherited trend
towards autoimmune responses in some
families of patients with JCA.
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The pathogenesis of juvenile chronic arthritis
(JCA) is poorly understood. The presence of
antinuclear antibodies,'14 anticollagen antibodies,5-8 anti-T-cell antibodies,9-" rheumatoid
factors,12-14 and other autoantibodies'5 16 in
patients with JCA suggests that an autoimmune
process is taking place. In other autoimmune
diseases, such as systemic lupus erythematosus
and progressive systemic sclerosis, there seems
to be an inherited tendency towards autoantibody formation,17-21 but, as far as we are aware,
this has not been previously investigated in
JCA.
Studies of familial patterns and HLA associations22-29 have provided evidence for a genetic
predisposition to JCA. There also seems to be
an increased prevalence of autoimmune disease
in the families of patients with JCA,30 but the
prevalence of autoantibodies in these families
has not been reported. In this study our first
aim was to report the prevalence of antinuclear
antibodies among 66 first degree relatives of 20
patients with JCA, and to determine if there
were common

patterns of these antibodies

family members.
The antigenic specificities of most antinuclear
antibodies associated with JCA are undetermined, though there is evidence that some of
the antinuclear antibodies are directed against
histones.3' 32 Our second aim was to clarify

among

some

of the cellular constituents to which

autoantibodies are directed in patients with JCA
by immunoblotting techniques. Our third aim
was to investigate antibodies to cardiolipin in
our patients with JCA by an enzyme linked
immunosorbent assay (ELISA). This family of
autoantibodies has a close clinical association
with the presence of antinuclear antibodies.
Patients and methods
Twenty three patients with juvenile chronic
arthritis33 were arbitrarily selected from patients
attending paediatric arthritis clinics. Eighteen
children had pauciarticular onset JCA (14 girls,
of whom nine also had chronic anterior uveitis,
and four boys, only one of whom had chronic
anterior uveitis). One girl had systemic onset
disease and four children had polyarticular
onset (three girls and one boy); none of these
five patients had chronic anterior uveitis. Four
patients were HLA-B27 positive (three boys
and one girl with pauciarticular onset disease).
All patients had had active disease for at least
one year before the study, and most were taking
non-steroidal anti-inflammatory drugs; several
were also taking slow acting antirheumatic
drugs (gold or penicillamine).
Serum samples from 66 immediate family
members (20 families) of 20 patients with JCA
were also studied. Samples were not available
from any family members of the other three
patients with JCA. Only one of the family
members had an overt autoimmune disease
(rheumatoid arthritis in an older sister of a
patient). Blood was obtained by antecubital
venepuncture in all instances, and the serum
samples were stored in small aliquots at -70°C.
Antinuclear antibodies were measured by
indirect immunofluorescence on HEp-2 cell
line substrates by standard techniques.34 All
serum samples were screened at a dilution of
1/40 and a positive reaction recorded if nuclear
fluorescence was seen at this dilution. Antibodies to extractable nuclear antigens were
measured by counterimmunoelectrophoresis in
1% agarose using either rabbit thymus extract
or the cell line K562 to provide nuclear antigenic material. Rheumatoid factor was assessed
by latex agglutination (Behring). An ELISA
was used to measure anticardiolipin IgG antibodies, as previously described.35
Antinuclear antibodies were characterised by
a modification of the immunoblotting technique
described by Towbin.36 Briefly, nuclear proteins
from rabbit thymus extract or K562 were
subjected to sodium dodecyl sulphate/polyacrylamide (12%) gel electrophoresis and the separated proteins transferred to nitrocellulose

Ann Rheum Dis: first published as 10.1136/ard.49.12.968 on 1 December 1990. Downloaded from http://ard.bmj.com/ on December 8, 2021 by guest. Protected by copyright.

SCIENTIFIC PAPERS

969

Antibodies in juvenile chronic arthritis

Number of families with
one positivel member
Number of families with
two positive members
Number of families with
three positive members

Total No (%) positive of
66 relatives

fluorescencet
HEp2

RTEJI

5

4

7

K562

K562

RTE

9

5

2

2

6

0

3

0

0

1

0

0

9 (14)

8 (12)

5 (8)

15 (23)

22 (33)

*Excluding the probands with juvenile chronic artritis.
tIndirect immunofluorescence using HEp-2 substrate.
fCountercurrent immunoelectrophoresis using either RTE or K562 substrate.
SImmunoblotting using either RTE or K562 substrate.
IIRTE=rabbit thymus extract.

¶A positive family member had serological evidence of at least one autoantibody.
paper. After blocking with horse serum the
nitroceliulose paper was cut into strips according to individual lanes of separated proteins,
incubated with patients' serum samples, and
washed. Any fixed IgG antibody was visualised
with an avidin-biotin, alkaline phosphatase
substrate system (Vector).
All the above immunological techniques were
standardised and were in regular use in our
department. Positive and negative internal
controls were include in each assay, and regular
participation in an external quality assurance
programme in immunology (Royal College of
Pathologists of Australasia) ensured close monitoring of the accuracy and precision of the
techniques. Fisher's exact test (two tailed) was
used for statistical analysis where appropriate.

Results
Eighteen of 20 families had at least one
additional member (other than the proband
with JCA) with serological evidence of autoimmunity (table 1). In one family four members
had positive tests for autoantibodies; three
members were positive in five families; two
were positive in eight families; and one was
positive in four families. In all, 39/66 family
members (59%) had one or more positive tests
for autoantibodies. No positive tests for autoimmunity in the families could be significantly
correlated with positive tests for autoimmunity
in the patients.
Serum samples from 16 of the 23 patients
with JCA were antinuclear antibody positive in

this study. Nuclear fluorescence was homoin 13 patients and speckled in three.
Thirteen antinuclear antibody positive
patients had pauciarticular onset disease (12
girls, one boy) and the other three (all girls) had
polyarticular onset JCA. Only one of four B27
positive patients had antinuclear antibodies,
and she also had antibodies to cardiolipin (table
2). Two female patients with polyarticular onset
disease had low titre rheumatoid factor (1/20),
and 7/23 patients (30%) had antibodies to
cardiolipin.
Fifteen of 23 patients (65%) had antibodies to
nuclear antigens by either counterimmunoelectrophoresis or immunoblotting against
either rabbit thymus extract or K562 extract.
The greatest prevalence of positive reactions
(10/23, 43%) was elicited by immunoblotting
using K562 (table 3). In only one patient could
the antibodies to extractable nuclear antigens be
characterised further; he had anti-Sm and later
developed systemic lupus erythematosus. None
of the other patients had antibodies directed
against the nRNP, La, Ro, or ribosomal P
antigens. Autoantibodies to nuclear antigens by
counterimmunoelectrophoresis were not found
in the absence of antinuclear antibodies, and
positive reactions by immunoblotting or with
cardiolipin were more commonly found in
antinuclear antibody positive patients, but the
only association which reached statistical significance was antinuclear antibody positivity
and positive reactions detected with counterimmunoelectrophoresis using K562 (p=0046).
Precipitin lines were seen on immunoblotting
geneous

Tabk 2 Autanibody profiles of probands by sex, juvenil chronic arthritis onset ype, and presence of chronic anterior
ueitis. Figures show the nwnber of patients who were positive for a paricular investigaton
ELISA*
ImmwuoCIE*
Immwblouing

fluorescenac

Female (n=19)

Male (n=4)

Pauciarticular onset (n=18)
B27 neptive (n=14)

HEp-2 (16)t

RTE* (4)

K562 (7)

RTE (4)

15
1

4
0

6

4
0

1

K562 (10)
8
2

ACL* (7)

6
1

6
8
1
1
0
1
3
5
5
5
1
8
*CIE=counterimmunoelectrophoresis; ELISA=enzyme lin]ked immunosorbent assay; RTE=rabbit thymus extract; ACL=anticardiolipin antibodies; CAU=chronic anterior uveitis.
B27 positive (n=4)
Polyarticular onset (n=4)
B27 neptive (n=3)
Presence of CAU* (n=10)

12
1

tSubstrate (number positive) is shown.

2
0
2

5
0
2

4
0
0
3
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Test
Immunofluorescence
CIE
Immunoblotting

Substrate

Immuno-

CIE*

HEp-2 (16)t

RTE* (4)

Immunoblotning

fluorescence
HEp-2
RTE
K562
RTE
K562

4

K562 (7)

7
3

ELISA*

RTE (4)

K562 (10)

ACL* (7)

3
1
2

7
2
3
1

6
0
4
1
4

*CIE=counterimmunoelectrophoresis; ELISA=enzyme linked immunosorbent assay; RTE=rabbit thymus extract; ACL=antitSubstrate (number positive) is shown.
fNone of the associations reached statistical significance.
cardiolipin antibodies.

in 13 of 23 (57%) patients with JCA. Five of 23
patients (22%) had bands in the 43-45 kD
range, and 4/23 (17%) had bands in the 30-35
kD range using K562 substrate (total range of
banding 25-50 kD). No common banding
patterns were seen on rabbit thymus extract
immunoblotting (range of banding 29-80 kD).
In total, only three patients (13%) (two of whom
were HLA-B27 positive) did not have any
evidence of autoantibodies to nuclear antigens
or cardiolipin.
Immunoblotting showed common banding
patterns between family members and probands
with JCA in five families (rabbit thymus extract:
one family, 60 kD bands; K562: four families,
33, 35, 37, and 45 kD bands respectively). The
nature of the bands was not further characterised. None of these five families had banding
patterns in common between the father and the
mother. There were also similarities in antinuclear antibody patterns on indirect immunofluorescence (three families), antibodies to
rabbit thymus extract (counterimmunoelectrophoresis; three families), and antibodies to
K562 (counterimmunoelectrophoresis; five
families). Lines of identity were seen between
two members of one family on counterimmunoelectrophoresis using K562.

Discussion
The presence of autoantibodies in 39/66 (59%)
of the immediate family relatives of patients
with JCA, with shared family patterns of
banding, immunofluorescence, and precipitation, provides evidence for an inherited basis to
the immunoregulatory abnormalities seen in
JCA. This finding has not been previously
reported as far as we know, though the autoantibodies associated with other autoimmune
diseases have been found in asymptomatic
family members'9 21 37 38 and related to the
inheritance of certain HLA haplotypes. AntiRo, anti-DNA, and rheumatoid factor were
associated with HLA-DR2 or HLA-DR3 in
patients with systemic lupus erythematosus,17
and anticentromere antibody was associated
with DRI in patients with progressive systemic
sclerosis and their immediate family relatives.20
Environmental factors alone are unlikely to
account for the familial prevalence of autoantibodies noted in our study because none of the
parental partners had common banding patterns
on immunoblotting, including those from the
five families who had banding patterns in
common with the proband with JCA. In addi-

tion, the prevalence of antinuclear antibodies
noted in the families from our study (14%) was
much higher than that expected in the general
Australian population (3-5%).39 Clemens et al
reported that HLA-DR5 was associated with
antinuclear antibodies in sibling pairs with
JCA.28 The subjects in our study did not have
full HLA typing. The relation between autoantibodies and the HLA haplotypes associated
with the families of children with chronic
arthritis remains to be elucidated.
There is other evidence that families of
arthritic children are predisposed to autoimmunity. A survey of 888 first degree relatives
of 64 probands with juvenile rheumatoid
arthritis found a significantly increased prevalence of autoimmune diseases such as systemic
lupus erythematosus and adult rheumatoid
arthritis.30 Juvenile arthritis was associated with
a high prevalence of insulin dependent diabetes
mellitus in a large inbred kindred in Canada.24
There have been several reports of concurrence
of childhood arthritis among twins,25 40 siblings,229 41 and other family members.23 The
association of juvenile arthritis with HLA-A2,
DR5, DRw8, and DPw22 26 27 also provides
support for a genetic basis to JCA. It should be
noted, however, that multiple sibships with
JCA are uncommon42 and concordance for
juvenile rheumatoid arthritis was found in only
3/10 monozygotic twin pairs,43 suggesting that
other precipitating factors play a part.
We found serological evidence of autoimmunity in 20/23 patients (87%). Seventy per
cent (16/23) of our patients were antinuclear
antibody positive in this study. This percentage
was similar to those previously reported in other
studies of children with chronic arthritis.2A 8
Comparisons of this nature might be improved
if one set of diagnostic/classification criteria for
children with arthritis was used instead of the
current diverse defmiitions.
Countercurrent immunoelectrophoresis with
rabbit thymus extract showed few positive
reactions (4/23), in keening with results
reported by Alspaugh, S Moore,'3 and
Malleson.32 Positive reactions using the K562
substrate were more commonly found (7/23).
The use of this substrate to assess autoimmunity
in patients with JCA has not been previously
reported. Substrates such as calf thymus extract
have been shown to be cheaper and superior to
rabbit thymus extract in precipitation line
resolution, and stability,46 and perhaps K562
represents a similar substrate.
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Table 3 Comparison oftestsforautoantibodies in patis withjuvenile chronic arthritis. Figures show the number ofpatients
who were positive for the investigatons indicatedt
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Immunoblotting seems to be a more sensitive
technique than counterimmunoelectrophoresis
for characterising antinuclear antibodies,47 but
despite using immunoblotting and K562 substrate we were unable to show any banding
patterns common to all or even most of our
patients. Precipitation lines were most commonly seen in the 43-45 kD (22%) and 30-35
kD (17%) ranges. Using an HEp-2 extract,
Malleson et al found common IgG precipitation
lines at 33/35 and 45 kD (24% and 14% of
patients respectively).32 The doublet at 33/35
was thought to represent antihistone HI
reactivity, and we found similar doublets in two
of our patients. Antibodies to histone have also
been shown in about 50% of serum samples
from children with chronic arthritis by immunoblotting,48 and by an ELISA technique.3'
Reactivity to a 70 kD component of a saline
extract of beef spleen was reported in 590/o of
patients with juvenile arthritis,49 and more
recently the same group reported that 63% of
antinuclear antibody positive serum samples
from patients with juvenile rheumatoid arthritis
react with two bands (50-40 kD) from a saline
extract of HeLa cells.50 These studies further
illustrate the influence of the immunoblotting
substrate on the molecular weight of the nuclear
antigens recognised by JCA autoantibodies.
The detection of common antigenic specificities
of antinuclear antibodies associated with JCA
may require testing of different nuclear substrates, refinement of immunological techniques, and possibly an improvement of the
clinical subclassification of patients with JCA.5'
Anticardiolipin antibodies were detected in
300/o (7/23) of our patients, a percentage similar
to the 42% (5/12 patients) reported by Shergy et
al.52 The significance of these autoantibodies
in JCA is unclear. None of our anticardiolipin
antibody positive patients has had any clinically
apparent thrombotic episodes, the feature
which most commonly links adult patients with
antiphospholipid antibodies.53 54 Interestingly,
33% of a series of adult patients with rheumatoid
arthritis had anticardiolipin antibodies, but no
significant correlation with recurrent thrombosis
could be found.55
Our results have highlighted the occurrence
of autoantibodies in other family members of
patients with JCA, though we have not been
able to define a specific autoantibody common
to all of our patients. Future research in this
area may increase our understanding of the
genetic basis of JCA.
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