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The trials for identification of the specific target antigen for antinuclear
antibodies (ANA) in juvenile chronic arthritis (JCA) revealed that a significant number
of patients produce antibodies directed to individual histones and histone peptides.
Fifty JCA patients, 58 healthy children and 58 children with autoimmune and
rheumatologic disorders were studied for a presence of 1gG- and IgM-antibodies
against histone 1, histone 2 and histone 3 measured by ELISA. The levels of I1gG-
and IgM-antibodies directed to histone 1, 2 and 3 were elevated in JCA as compared
to the healthy controls. IgG-antibodies to histone 2 and IgM-antibodies to histone 3
also were elevated in comparison with the disease controls. 1gG- and IgM-antibod-
ies against histone 1 were found to be positive in 30 % and 26 % of JCA patients,
respectively, in significant association with ANA (p = 0,038 and p = 0,03, respec-
tively) and uveitis (p = 0,02 and p = 0,016, respectively). The same prevalence of
IgG- and IgM-antibodies to histone 2 was established but only the IgG-isotype showed
significant association with uveitis (p = 0,018). Anti-histone 3 1gG- and IgM-anti-
bodies were found in 34 % and 27 % of JCA patients, respectively. IgM-antibodies
to histone 3 were proved to be significantly associated with uveitis (p = 0,009). It
was concluded that antibodies to histone 1, histone 2, and histone 3 represented a
common serological feature of JCA. Their presence was related to the manifestation
of chronic anterior uveitis, associated with JCA.
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Antinuclear antibodies (ANA) arthritis (JCA). They are most typical

are universal finding in juvenile chronic of the pauciarticular form and those
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of ANA in JCA (3.4,7). Using various
immunologic methods a number of
studies have been conducted in this field
but the nature of the antigen is still
unclear.

The objective of this study is to
investigate the prevalence of antibod-
ies to individual histones - histonel
(H1), histone 2 (H2), and histone 3 (H3)
and their clinical associations.

MATERIAL AND METHODS

Fifty patients with
pauciarticular (30) and polyarticular
(20) form of JCA were enrolled in this
study. Thirty of them had active disease
and 20 - inactive disease at the time of
the investigations. Seventeen JCA pa-
tients (1/3 of the group) were ANA-
positive and 10 had chronic anterior
uveitis. The age of the patients ranged
from 1,5 to 16 years. Fifty-eight healthy
children and 58 disease controls were
simultaneously studied. The disease
control group included 38 children with
rheumatologic and autoimmune dis-
eases such as reactive arthritis, systemic
lupus erythematosus, vasculitidies, au-
toimmune uveitis, chronic glomerulo-
nephritis as well as 20 patients with in-
flammatory non-autoimmune diseases.

Clinical evaluation of the results
was made in regard to the following cri-
teria: JCA form, disease activity, dura-
tion, patient’s age at onset and at the
time of investigation, ANA-positivity
and association with uveitis. ELISA-
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method for detection of 1gG and IgM
antibodies to histone 1, histone 2, and
histone 3 was performed as described
Cohen et al (2). Highly purified calf
histones (H1. H2a+H2b, and H3) from
Sigma Chemical Co. were used as an-
tigen. X = 2 SD of the normal values
were chosen for the optimal cut off op-
tical density levels. Statistical methods
included variation analysis (by mean
values).x . Fisher’s exact test. correla-
tion analysis (Pearson’s or Spearman’s
coefficient “'r™).

RESULTS AND DISCUSSSION

IgG antibodies against HI were
found in 30 % of JCA patients in sig-
nificantly higher prevalence as com-
pared to the healthy children (9 %), p=
0,011, but with no significant difference
with the disease controls (15 %) (Fig.
1). These antibodies correlated with
ANA (r=0,35.p=0.02) and uveitis (r
= 0,31, p = 0.,038). The prevalence of
IgG antibodies to H1 did not depend on
the disease form, activity, duration, and
patient’s age at onset.

IgM antibodies against H1 were
found in 26 % of JCA patients. This
prevalence was significantly higher than
that in the healthy children (p = 0.0004)
and disease controls (p = 0,009) (Fig.
2). IgM antibodies against H1 signifi-
cantly correlated with ANA (r = 0,36,
p = 0.016) and uveitis (r = 0,36, p =
0,023). No other significant clinical as-
sociations were proved.
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Fig. 2. Prevalence and clinical associations of IgM antibodies against histone I in JCA

IgG antibodies against H2 were
established in 26 % of JCA patients.
There were no control patients with
positive IgG anti-H?2 antibodies (Fig. 3).
The only clinical association estab-
lished in JCA patients was that one with
uveitis.

[gM antibodies to H2 were de-
tected in 30 % of JCA patients. This
was a significantly higher prevalence
than that in the healthy children (p =
0,023) and disease controls (p =0,012)
(Fig. 4). These antibodies were more
typical of the polyarticular form (p =
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Fig. 3. Prevalence and clinical associations of IgG antibodies against histone 2 in JCA
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Fig. 4. Prevalence and clinical associations of IgM antibodies against histone 2 in JCA

0,03), active disease (p =0,042) and the
age interval between 6 and 12 years (p
=0,032). IgM antibodies against H2 did
not correlate with ANA and uveitis.
IgG antibodies directed to H3
were established in 34 % of JCA pa-
tients in a significant difference as com-
pared to the healthy group (p = 0,019)
and disease controls (p = 0,024) (Fig.
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5). They did not significantly correlate
with any clinical parameters of the dis-
ease.

[gM antibodies to H3 were
found out in 27 % of JCA patients in a
significantly higher prevalence as com-
pared to the healthy controls but with-
out any reliable difference with the dis-
ease control group (Fig. 6). They cor-
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Fig. 5. Prevalence and clinical associations of I1gG antibodies against histone 3 in JCA
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Fig. 6. Prevalence and clinical associations of IgM antibodies against histone 3 in JCA

related with the development of uveitis
(r=0.38, p=0.009). No other clinical
associations were established.
Antinuclear antibodies are com-
mon findings in JCA and most typical
of the patients with pauciarticular form
and uveitis. At presence, little is known
about the specificity of these antibod-
ies in JCA. Early studies of ANA found

in JCA failed to show the specific au-
toantibodies which were associated
with other connective tissue diseases,
e. g., anti-Sm, -SS-A, -SS-B, -RNP. -
dsDNA, -ssDNA, etc. (4,7). The possi-
bility that ANA associated with JCA
were directed against histones was sug-
gested by Rosenberg et al (cited by 7)
but the evidence for this was equivo-
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cal. More recently, antibodies against
histones were demonstrated in almost
50 % of JCA patients (1,5.6). Although
in broad agreement, there are dispari-
ties between these studies due to the
generally low titer of antihistone anti-
bodies. the different detecting reagents
used and different detecting assays
(Western immunobloting and ELISA)
(1,7).

Using ELISA-technique and
highly purified calf thymus histones we
tried to determine the prevalence and
clinical significance of IgG and IgM-
class antibodies against H1, H2, and H3
in JCA. Prevalence of the tested anti-
bodies varied between 26 and 34 %.
Although the antibody levels in JCA
were generally low (results are not
shown). significant difference as com-
pared to the healthy children was ob-
served. IgM antibodies against H1 and
H?2 as well as [gG antibodies against H2
and H3 had also higher prevalence than
in the disease control group. Despite our
findings that antihistone antibodies
were not associated with clinical crite-
ria of the disease such as its form, ac-
tivity. duration. age at onset and
patient’s age, an important relationship
between the presence of some antibody
isotypes to individual histones and the
clue criteria (ANA-positivity and uvei-
tis) was established. Although histone
proteins are chromatin components and
part of the nucleus, a significant asso-
ciation between the presence of
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antihistone antibodies and ANA are
seldom reported (5-7). According to our
data, such an association exists. but only
concerning IgG and IgM anti-H1 anti-
bodies. The antibodies to H2 and H3
are found in JCA patients regardless of
their ANA-positivity. One possible ex-
planation of this finding is the superfi-
cial position of H1 in the nucleosome
which makes this antigen more acces-
sible to antibody binding (including
ANA-binding).

We established a weak correla-
tion between the presence of some
antihistone antibodies (IgG and IgM
anti-HI and IgM anti-H3) and the de-
velopment of uveitis. These correlations
are of less strength as compared to the
ANA-correlation with uveitis (r=0.47,
p < 0,001, data not shown). but con-
firm the controversial point about the
role of antihistone antibodies for the de-
velopment of uveitis in JCA.

In conclusion, antibodies
against individual H1, H2, and H3 are
often found in JCA patients irrespec-
tively of the disease parameters such as
form, activity, duration, age at onset of
the disease and are not age-dependent.
The clinical significance of some of
them (against H1 and H3) consists in
their association with uveitis. Antibod-
ies to H1 are associated with ANA
which could lead to the strong suspi-
cion that H1 is a possible candidate for
a specific nuclear antigen of ANA in
JCA.
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AHTHTeJIa cpelly HHAHBHAYAJIHU XHCTOHH NPH IOBEHHJIEH
XPOHHYEH APTPHT. ACOLMALMSA C YBCHT

b. Brp6anoBa, M. baneBa*, K. HukosnoB**

Kamedpa no neduampus, Meowuncku ynusepcumem-Bapna, */Iabopamopus no
umyHoaozus, Kameopa no azepzoaozusn u **J/labopamopus no wvynoaozus, Kameopa no
depmamo.aoeun, Meouyuncku ynusepcumem-Coghus

Pestome: Onuture 3a MacHTUPHUKaUMA Ha cncUHMPHUUYHUS HYKJICAPCH aHTUICH Ha
aHTHHYKJIeapHuTe anTHTena (ANA) npu roBenuseH xpouuues aptput (FOXA) nosenoxa
IO OTKPHUTHCTO, Y€ 4acT OT OOJMHHUTC ¢ TOBa 3a00JsBaHC MO3UTHBHPAT AHTUTCIA CPCLLY
WHAMBUAYQJIHU XHUCTOHH M XUCTOHOBH nentuay. Hue uzcnensaxme 50 6onnu ¢ OXA, 47
34paBH Acua M 46 Jcla ¢ aBTOMMYHHM M PCBMAaTONOTHMUYHM 3a00/sBaHMs 3a HaJMuHC Ha
anTuTena ot kaac [gG u IgM cpeuty xucton 1, xucron 2 n xuctoH 3 ¢ nomouira HAaELISA.
Awntutcna cpeury xuctoH | ot kiac IgG u IgM 64xa yctanoBenn npu cbotBeTHO 30 % 1 26
% ot 6onHuTe c FOXA, B acouunauns ¢ ANA (p=0,038np=0,03) uyseut (p=0,02up=
0,016). IgG- u IgM-anTuTenara cpelly XMCToH 2 65Xa OTKPHTH CbOTBCTHO nipH 26 % u 30
% ot peuata c FOXA, kato Hasuueto Ha IgG-aHTHTENaTa KOpEIHMpalie C IPOsiBH Ha YBEUT
(r=0,38, p=0.048). AuTurcna cpeiy xuctoH 3 ot kiac IgG u IgM 6sxa ycTaHOBeHH IIpH
cbotBeTHO 34 % u 27 % ot uscneasannte ¢ FOXA. IgM-aHTuTenaaT cpeuty XucToH 3
kopenupaxa ¢ yseut (r = 0,038, p = 0,009). AHrturcnara cpeuly XMCTOH 1, XUCTOH 2 H
XHCTOH 3 ca XapaKTepHO OTKJIOHEHHE B XyMOpPAJIHUS HMYHEH 0TToBOp Ha 6osHuTe ¢ FOXA.
Hanuuuero Ha Te3n aHTHTENa € CBBP3aHO C MPOSBH Ha XPOHHUCH NPCIACH YBCHT, YECTO
npuapyxasaug FOXA.
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