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Immunologic Studies of Juvenile Rheumatoid Arthritis
Nicolas E. Bianco, Richard S. Panush, J. Sydney Stillman
and Peter H. Schur

Antigammaglobulins of the IgG, IgA and IgM classes, and whole hemolytic comoplement and complement components were measured in the sera and synovialfluid of patients with juvenile rheumatoid arthritis. Two groups of patients weredistinguishable using these measurements. A group of patients with chronic
active disease had elevated levels of IgG, IgA and IgM antigammaglobulins and
relative depressions of complement and complement components in sera and
synovial fluid. Another group of patients with acute self-limited disease had
elevéñed levels of IgG and IgA antigammaglobulins and serum complement andnegative latex fixation tests in associat ion with disease activ ity.These values
returned to normal with clinica l rem~ssions.

While there is now ample evide nce to
implicate rheumatoid factors an d comple-
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ment in the inflammatory synovitis of adult
rheumatoid arthritis(RA), little is known
about the immunopathology of juvenile
rheumatoid arthritis ORA). One of the
str iking abnorrnalities in patients with RA
has been the high frequency, 60-90%, with
which rheumatoid factors (RF) have been
found (1-4) . Synovial fluid complement
levels are often depressed (5-7), and serum
levels ma y also be diminished (8, 9) in RA.
In con trast, rheumatoid factors have been
demonstrated in only 12-22% of sera from
patients with JRA (10-13). Complement
measurements in these patients have re­
ceived scant attention in other reviews of
the im munology of adult RA (14).

The purpose of the present study was to
determine whether or not there were síg­
nificant differences in the immunopatholo­
gy of JRA and RA. A number of immuno­
logic parameters were evaluated in a large
series of patients with J RA. Measurements
were made of IgG, IgA and IgM antigam­
maglobulins, "cold reactive" rheumatoid
Iactors, complement and complement com­
ponents in sera and synovial fluids. The
results of these studies were compared with
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those found in patients with RA and
related to a number of clinical and labora­
tory features of JRA.

MATERIALS AND METHODS
Patients

Sera from aH 148 patients with definite JRA
(15) , seen at the Robert Breck Brigham Hospital
between 1967 and 1970, were studied. The patients
had a mean age of 15 years (range: 2-43) . Patients
with JRA who had positive serum latex fixation
tests for RF at 37·C will hereafter be designated as
RF (+) and patients with a negative test at 37·C
will be referred to as RF (-) . Sera from 50 normal
individuals (mean age: 22 years , range: 15-29) ami
from 17 patients with cystic ñbros íss (mean age :
10 years, range: 4-15) were used as controls.

Clínical Studies
The patients' sex and age at the time of the study

as well as at the onset of disease were recorded.
Joint involvernent was characterized as monoarticu­
lar or polyarticular. The presence of fever, rash ,
Iymphadenopathy, hepatomegaly, splenomegaly,
uveitis, pericarditis or subcutaneous nodules was
noted. The stage of disease and functional class
(16) were assessed. The disease was considered to

be active when local articular swelling and an
ele vated sedimentation index were present. Many of
the patients underwent serial observations over
periods of several years . Patients were considered to
have an unfavorable course if they had persistent
active arthritis, poOl' 01' worsening functional class
01' progressive joint damage. A favorable course was
characterized by lessening of disease activity, no
worsening and frequently irnprovernent in the func­
tional class. Patients with diagnoses of rheumatic
Iever, systemic lupus erythernatosus, polymyositis,
ankylosing spondyli tis, progressíve systemic sclero­
sis, inflammatory bowel disease, hypertrophic os­
teoarthropathy or chronic liver disease were ex­
cluded from this study.

Laboratory Studies
The foHowing laboratory studies were performed:

complete blood count, blood sedimentation index
(17) , serum protein electrophoresis, LE ceH pr epa·
ration, latex fixation test (LFT) (18) and an tinu-

·Kindly provided by Dr. H. Shwachman, The
Childrens Hospital Medical Center, Boston, Mass.
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clear antibody test (19). In those patients with
antinuclear antibodies, tests for precipitating anti­
bodies to ca lf thymus deoxyribonucleic acíd, heat
denatured DNA, calf th ymus soluble extract
(CTN) , rabbit Iiver ri bosomes (20) and ribonucle­
ic acid (21) were performed .

Syno vial fluid specimens were available from 16
patients wi th JRA. T hey were analyzed for cell
count and differential, protein and glucose levels ,
mucin clot formation (22), phagosomes (23), as
well as by the special immunologic invesligations
which will be described.

Irnrnunologic Studies
Ant igammaglobulins of the IgG , IgA and IgM

classes were measured in the sera of 92 patients and
SF of 16 patien ts wi th JRA. The assay was
performed by the adsorption of samples to, and the
elu tion fro m , insoluble human IgG as already
reported from this laboratory (24). Briefly, human
IgG was insolubilized by cross-Iinking with glutaral­
dehyde , according to the method of Avrameas and
Ternynck (25). Aliquots of serum or SF were
incubated with th e insoluble IgG. After the immu­
noa dsorbent was washed, ant igammaglobulins were
eluted with 0.1M glycine-H'CL pH 2.8 buffer.
Elu ates were brought to neutral pH, filtered and
concentra ted to the or iginal sample volume, Over
98'70 of the protein content were immunoglobins.
Antigammaglob u lins of the IgG , IgA and IgM
classes were then assayed by radial immunodiffusion
(26) . The immunoadsorben t was stable under these
conditions and no IgG was released when incuba ted
with either acid or neutral buffers. An tigamrnaglob­
ulins of each im munoglobulin class were isolated
ami separated from one another by chromatography
on columns of Sephadex G200, die thy laminoethyl
cellulose and carboxymethyl cellu lose, Isolated 'YG,
'YA ami 'YM ant igammaglobulins each possessed
lat ex agg lutinating activi ty,
·- '!Cold rea ctive " rheumatoid factor (27) was de­
termine d in sera from normal individuals, patients
with JRA, cystie fibrosis, osteoarthritis, R F (-) RA
ami systemie lupus er ythematosus. This determina­
tio n was performed by a modifieation of the latex
fixation test of Singe r and Plotz (18). Serum was
incubated with human 'Y·globulin-eoated latex par­
ticles a t 4· C for 18 hours, and then th e degree of
agglu tination was read in each tube, Studi es were
done both with and withou t inactivating the sera at
56· C for 30 minutes. Titers greater than 1:20 were
consid ered positive. A standard LFT (18) was
carried out concurrently.
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Total hemolytie eomplement determinations
(CHIlO) were made aeeording to th e rnethod of
Kent and Fife (28) . Thenormal range for serum in
this laboratory is 200 ± 50 JJ./ml. Measurements of
Clq (29) C4, and C3 (30) protein levels were
earried out by radial imrnunodiffusion.

Data Analysis
Standard statistical methods were employed for t

tests, ehi square tests and for calculating P values,

RESULTS

Serum Antigammaglobulin Levels
Levels of serum IgM antigarnmaglobu­

lins are presented in Figure 1. Eaeh point
in the figure represents a determination
from an individual patient's serum. The
solid line denotes the mean value and
shaded are a indicates the 95% eonfidenee
limit for the mean. With the exeeption of
one normal individual, IgM antigam­
maglobulins were only detected in RF(+)
JRA patients. The mean value for these 15
patients was 100 ± 30 p-gjml (ra nge: 26- 270
p-gjml).

Serum IgG antigammaglobulins are simio
larly shown in Figure 2. They were detecto
ed in all individuals studied. Mean levels
were 98 ± 18 JLgjml (range: 16-300 JLgjml)
for normal individuals, 69 ± 22 JLgjml
(range: 30-126 ¡.c.gjml) for patients with eys·
tic fibrosis, 140 ± 20 ¡.c.gjrnl (range: 20-378
"gjml) for RF(-) patients with JRA, and
182 ± 44 ¡.c.gjml (range : 80-369 p-gjml) for
patients with RF( +) JRA. The mean leve!
for all patients with JRA, 157 ± 18 "gjmI,
was signifieantly greater than the mean
levels for either the group of normal indio
viduals or patients with eystie fibrosis (P <
0.05). Levels of IgG antigammaglobulins
were greater in patients with RF(+) JRA
than arnong other groups of patients,

Serurn IgA antigarnrnaglobulin levels are
depieted in Figure 3. They were deteeted
in 76% of normal individuals with a mean
level of 52 ± 10 p-gjrnl (range: < 20- 132
p-g jml), in 23% of patients with cystic fibro­
sis with a mean level of 24 ± 8 p-g jml
(range : <20-58 p-gjrnl), 770;0 of patients

NORMALS JRA LATEX JRA LATEX
340 NEGATIVE POSITIVE

300

Fig 1. Serum IgMantigarnmagtobulln
•levels in normal individuals are repre- 260

sented by closed circles. Levels in pa-
tients with latex negative juvenile rheu- 220
matoid arthritis (JRA) are shown by IgM
triangles. Levels in patients with latex ANTI-IgG IBO

•positive JRA are indicated by squares. (pg/ml)
Solid lines denote Ihe mean value tor

140eaeh group and Ihe shaded areas indio •
cate the 95% confidence limit tor the
means. 100 •

60 -•
> <:20 .- ..~.............. .......................... ....~.......................
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NORMALS JRA LATEX JRA LATEX
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• .. •..
Fig 2. Serum IgGantigammaglobulin300

levels in normal individuals are repre-
• sented by closed clrcles, levels in pa-

260 • tients with latex negative juvenile rheu-.... • arthritis (JRA) are shown by• matoid

I g G 220 triangles. levels in patients with latex
positive JRA are indicated by squares.ANTI-IgG
Solid lines denote the mean value for

(jlg/ml) 180
each group and the shaded areas indio
cate the 95% confidence limit for the

140 means.

100

60 VI ..................
m .......... ....

<20 ..

NORMALS JRA LATEX JRA LATEX
300 NEGATIVE POSITIVE

260

Fig 3. Serum IgA antigammagloJ>ulin
220 levels in normal individuals are repre-

sented by closed eircles. Levels in pa-

180 • tients with latex negative juvenile rheu-
IgA matoid arthritis (JRA) are shown by

••
triangles. Levels in patients with latex

ANTI-IgG 140 .. positive JRA are indicated by squares.
(jlg/ml) Sol id Iines denote the mean value for

100 each group and the shaded areas indio
cate the 95% confidence Iimit for the

60 means..... ..<20 - ........ •.... ••••- ••••

with RF(-) JRA with a mean level of 70 ±
8 flg/ml (range: < 20-160 flg/ ml). and in al!
pa tien ts with RF(+) JRA with a mean
level of 98 ± 18 flg/ml (range: 57- 200 flg/

ml). The mean level for all patients with
JRA. 74 ± 8 flg/ml, was significantly great­
er than the mea n levels for either the group
of normal individuals or patients with cys-
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tic fibrosis (P < 0.05). Levels of IgA anti­
gammaglobulins were greater in patients
with RF(+) JRA than among other groups
of patients.

High levels of serum IgG, IgA and IgM
antigammaglobulins usually occurred to­
gether. An elevation of serum antigam­
maglobulins of an y single immunoglobulin
c1ass was generally associated with high
serum levels of antigammaglobulins of the
other two immunoglobulin c1asses studied.

Fifteen patients with elevated levels of
serum Ig l'vl antigammaglobulins were iden­
tified and compared to the remaining 77
patients with JRA who had no detectable
serum IgM antigammaglobulin (Table 1).
These 15 patients were characterized by
markedly elevated levels of seru m IgG and
IgA antigammaglobulins, rela tive depres­
sion of serum complement levels, greater
incidence of antinuc1ear factor, late onset
of disease, polyarticular joint involvemen t,
poor anatomic stage and functional c1ass,
frequent rad iologic evidence of join t de­
struction, frequent subcu taneous nodules,

Table l . Significance of IgM
Antigammaglobulins in JRA

Unde-
Present tectabl e
(N = 15) (N = 77)

12 6

100 SO

SO 30

90 37
20 2
70* 16

Table 2. Antigammaglobuli n Levels in JRA

58
<20

94
<20

IgM
(~g/ml)

S6
63

lOS
94

IgA

170
129

171
161

3
53

12
24

No. of
patients IgG

Immunoglobul ins

an unfavorable course, and a positive LIT
(P < 0.05).

Serum antigammaglobulin levels in pa­
tients with JRA with inactive and act ive
disease are show n in Table 2. Among 36
patients with acti ve disease, 12 were RF(+)
and 24 RF(-). Serum IgG, IgA, and IgM
antigammaglobulin levels were simi lar in
RF(+) patients with active or inactive dis­
ease. By contrast, significant elevations of
serum IgG and IgA antigammaglobulins
were observed in RF( -) patients with ac­
tive disease as compared to RF(-) patients
with inactive disease (P < 0.05).

Cold reactive serum antigammaglobulin
determinations are summarized in Table 3.
When the LFT was carried out without
in acti vating th e sera, cold reactive antigam­
maglobulins were found in many of the
sera tested. When the LFT at 4°C was
performed with heat inactivated sera, cold
reactive an tigammaglobulins were detected
in all the sera that reacted at 37°C. In
add it ion, they were detected in 17 of the 77
(22% ) sera of patients with JRA who had a
negative LFT at 37°C. These cold reactant
an tigammaglobulins were found in fre­
quently in the other patients studied (P <
0.05). These 17 J RA patients with cold
reactive an tigammaglobulins had an ele­
vated IgG (mean : 152 ± 32 ¡.tg/ml) an tigam­
maglobulin level, a greater frequency of
X-ray evide nce of joint destruction and a

Active
Latex (+)
Lat ex (-)

Remi ssion
Latex (+)
Latex (-)

i
209 ~/ml

5

i i
lS1~/ml*

47*

* (P < 0.05)

Age of onset of disease (yr)
Polyart icular involvement

(%)
Stage and functional

Class III-1V (%)
Radiologic evidence of

joint disease (%)
Subcutaneous nodules (%)
Unfavorable course (%)
Elevation of serum IgG

and IgA antigamrna­
globulin levels

Serum CH..
Antinuclear antibodies (%)
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Table 4. 5erum Com plement (CH..) Levels
In 148 Pat ients With JRA

Tab le 5. Synovial Fluid Antigammaglobulin
and Complement Levels In JRA

Im munoglobuli ns
(¡¿g/mi·)

No.of eH ..
Groups patients IgG IgA IgM (¡¿/ m IO)

Latex (+ ) 3 180 91 104 33
Latex (-) 13 171 85 <20 99

• mean values

Synovial Fluid Antigammaglobulin Levels
Levels of antigammaglobulins in the SF

studied are summarized in Table 5. IgG
antigammaglobu lins were detected in all
SF speci me ns. The levels for patients with
RF(-) JRA (mean 170 p.g/ml) and RF(+ )
JRA (mean 180 p.g/ml) were similar.

267 ± 18·
197± 15
185± 15t
208± 8

Mean CH.. Levels
± 2 SE (¡¿/ ml)

44
44
18

130

No.of
patients

Active
Rem ission
Latex (+)
Latex (-)

• P < 0.01
t P = 0.05

whom SF specimens were available. Thir­
teen of these patients were RF(- ) and
three were RF(+ ). Mean serum Clq levels
were 23.3 p.g/N/ ml for RF(-) and 26.6
p.g/N/ml for RF(+ ) patients, Mean serum
C3 levels were 175 mg% for RF(-) and 193
mg% for R F(+) patients. Mean serum C4
levels were 543 p.g/ml for RF(-) and 328
p.g/ml for R F( + ) patients, Despite the small
number of patien ts studied in this manner,
the difference of mean serum C4 protein
levels in these groups was significant (P <
0.05).

Serum Complement Levels
Serum complement levels were measured

in 148 patients with JRA and are shown
in Table 4. Values in these patients ranged
from 120-390 p. /ml with a mean value of
206 ± 8 p./ml. Forty-three patients with
JRA had determinations performed when
initially seen with active disease, and again
2 to 4 years later when the disease was
quiescent. The mean CH50 level for these
patients was 267 ± 15 p./ml (range: 210-390
p./ml) during the time of active disease, and
198 ± 15 po/mI (range: 155-250 p./ml) when
in clinical remission. This difference was
statistically significant (P < 0.01). Eighteen
RF(+ ) patients with JRA had a mean
CHGO leve! of ,185 ± 15 p./ml
(range: 135-210 p./ml ) while 130 RF(-) pa·
tients with JRA had a mean serum CHGO
level of 208 ± 8 p./ml (range : 130-390 p./ ml)
(P = 0.05).

Serum Ctq, C3 and C4 protein levels were
determined in the 16 patients with JRA in

Table 3. Cold React ive Antigammaglobulins
in JRA

Latex Fixation

No. of
(no. posit ive)

Groups pati ents 3¡OC 4°C

Normals 50 O O
JRA

Latex (+) 15 15 15
Latex (-) 77 O 17·

Cyst ic fibrosis 17 O O
Osteoarthritis 45 O O
Systemic lupus

erythematosus 45 2 2
Rheumatoid

arthritis latex (-) 45 O 4

• (P < 0.05)

more unfavorable course (P < 0.01) than
those JRA patients with nondetectable
cold reactive antigammaglobulin.

~
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IgA antigammaglobulins were found in 9
of 13 patients with RF(-) J RA with a
mean level of 85 p.g/ml, and in 2 of 3
patients with RF(+) J RA with a mean
level of 91 ¡Lg/ml. These levels were similar.

IgM antigammaglobulins were detected
only in SF from pa tients with RF(+) JRA.
The mean value for these patients was 104
p.g/ml.

Although no differences were observed
between these small numbers of patients
with JRA with respect to SF IgG and IgA
antigammaglobulins, their levels were simi­
lar to those reported previously for patients
with RA an d are similarly elevated when
com pared to patients with osteoarthritis
(24).

Synovial Fluid Complement Levels
Synovial fluid CH50 (Table 4) and Clq,

C3 and C4 protein levels (Fig 4) were
measured in the 13 RF(-) and three
RF( +) SF available. The mean level of SF
CH50 for RF(-) patients was 99 ¡L/mI
(range: 20-246 ¡L/mi) an d Ior R F(+) pa­
tients was 33 ¡L/mi (range : 13- 70 ¡L/mi) (P <
0.05).

The mean Cl q level for RF(-) pa tients
was 10.3 ¡Lg/N/ml (range: 7- 20 ¡Lg/N /ml)
and for RF(+) patients was 8.3 p.g/ N /ml
(range: 7-11 p.g/N /ml).

The mean C3 level for R F(-) pati ents

was 79 mg% (range: 20-1 62 mg%) and for
RF(+) patients was 40 mg% (range: 37-55
mg%), (P = 0.05).

The mean C4 level for RF(-) patients
was 202 ¡Lg/ml (range: 60-630 ¡Lg/ml) and
for RF( +) patients was 5 ¡Lg/ml (range: O­
10 ¡Lg/ml), (P < 0.01).

A trend toward an inverse correlation of
SF CH50 and SF IgG antigammaglobulin
levels was observed. There were too few
patients with detectable IgM antigam­
maglobulins in the SF to meaningfully
relate thi s measurement to SF CH50•

JRA patients with depressed CH50 • C4
and C3 levels in the SF tended to have
severe disease, unremitting synovitis, and
an unfavorable course.

Antinuclear Antibodies
One hundred forty -eight serum samples

from patients with JRA were examined for
antinuclear antibodies (ANA). A test was
considered positive only when unequivocal
fluorescence was visible at a serum dilution
of 1:10. Twenty-two patients (14%) had
ANA in their serum. Of the 22 patients, 12
were RF(-) and lO were RF(+). Thus
ANA were found in the sera of 12 of 130
(9%) RF( -) JRA patients and lO of 18
(56%) patients with RF(+) JRA (P <
0.01). Sixteen synovial fluids (SF) were also
examined for ANA; One of 13 RF( - ) SF

S F
Clq PROTEI N

SF
C4 PROTEIN

SF
C3 PROTE IN

Fig 4. Synovial fluid Clq, C4 and
C3 protein levels in patients with latex
negative juvenile rheumatoid arthritis
(JRA) are indicated by closed circles.
levels in patients with latex posítive
JRA are represented by triangles. Solid
Iines denote the mean values for each
group.
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had ANA (as did the patient's serum).
Three of three R F(+) SF had ANA (as did
the patients' serum).

Irnrnunofluorescent Studies
Immunofluorescent staining was per­

formed on SF leukocytes from five patients
with RF(-) JRA. Phagosomal intracellular
inclusions of IgG were seen in two patients,
IgA in on e patient, IgM in two patients,
Clq in on e patient, ,elE and ,eIC in two
patien ts and human serum albumin in
none. No patient s had phagosomal staining
for fluoresceinated aggregated IgG. In­
tracellular deposition of immunoglobulins
or complement could not clearly be related
to SF antigammaglobulin or complement
levels in these five patients .

DISCUSSION
Rheumatoid Iactors, as detected by ag­

glutination methods, have been associated
and implicated wi th th e severe inflammato­
ry changes and clinical manifestations of
adult RA. In addition to these IgM anti­
gammaglobulins, increased levels of IgA
and IgG antigammaglobulins have been
detected in the serum and synovial ftuids of
patients with RA (24). Elevated levels of
these antigammaglobulins were each assocí­
ated with clinical findings of severe dis­
ease and particularly related to diminished
serum and synovial fluid complement
levels. These observations indicated that
rheumatoid factor production is dis­
tributed among all immunoglobulin clas­
ses, thus broadening the concept of an
exaggerated immune response in these pa­
tients.

Rheumatoid factors, when measured by
the latex fixation or sensitized sheep celI
agglutination tests occur infrequently in pa­
tients with JRA (10-13). These rheumatoid
Iactors, generally assumed to be 19S IgM
antibodies (31), have been associated with

BlANCO El AL

acti ve and late onse t of the disease (10, 13),
poor functional class, elevated sedimenta­
tion rate and hip involvemen t (11), th e
presence of subcutaneous nodules (10, 13)
and sma ll joint disease (13). T orrigiani et
al (32) have found elevated levels of IgG,
but not IgA or IgM antigarnmaglobulins in
the sera of patients with JRA. Levels were
elevated particularly in those patients with
active disease . In the present study, levels
of IgG, IgA, and IgM antigammaglobulins
were found to be higher in the sera of
patients with J RA than in normal individ­
uals or patients with cystic fibrosis or os­
teoarthritis (24). Patients with elevated
levels of not only IgM, but also IgG and
IgA antigammaglobul ins had th ose clinical
parameters known to be related to a posi­
tive la tex fixat ion test. In addition, ele­
vated levels of these antigarnmaglobulins
were frequently associated with a more
severe stage of the di sease and radiologic
evidence of joint destruction . These pa­
tients tended to have an unfavorable
course and a poor prognosis. Also of in ter­
est was th e observation that serum comple­
ment levels were lower in th e sera of pa­
tients with elevated antigammaglobulin
levels than in those with normal levels.
Patients with elevated levels of only IgG
and IgA an tigam maglobulins had evidence
of active disease which gen eralIy remitted
when levels diminished.

"Cold reactive" rheumatoid Iactors, be­
longing to the 19S IgM class of antibodies,
were described in the sera of patients wit h
infectious mononucleosis and reticulum
cell sarcoma by Capra et al (27). These
Iactors, however, were not detected in pa­
tients with RA and negative agglutination
tests. In an at tempt to find a more sensitive
serologic technic to analyze patients with
J RA, sera from patients with JRA were
tested for "cold-reactive" rheumatoid fac­
torso T hey were indeed found not infre-
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quently in patients with JRA and only
occasional1y in other patients. Those JRA
patients with "cold reactive" an tigam­
maglobulins tended to have more severe
disease and an unfavorable course.

The complement system has been
studied in a number of rheuma tic syn­
dromes. Serum whole hemoIytic com pIe­
ment levels are elevated in patients with
acute rheumatic fever (33), low in many
patients with systemic lupus erythematosus
(20, 34), and range from low to high in pa­
tients with adult rheumatoid arthritis (8,
35). Considerable attention has focused on
involvement of complement in the synovial
spac~ of patients with RA. W hole hemolyt­
ic compIement (5,7,24), as wel1 as Ievels of
complement components CI , C4, C3 (36),
and C9 (37) have been no ted to be low in
the synovial fluid of patients with RA,
especial1y those with rheumatoid factors
(6, 7, 24). This fluid phase depletion of
complement is associated with deposition
of complement components in conjunction
with immunoglobulins in the synovial
membrane (14) and in phagosomes of syno­
vial fluid leukocytes (38). These stud ies,
plus those of Winchester et al, finding
IgG-anti-IgG complexes in rheumato id syn­
ovial fluids (39) support the hypothesis that
in aduIt RA, immune com plexes are
formed in synovial fluid , activa te the com­
plement systern, and are subsequently
phagoeytosed by synovial fluid leukocytes.
Activation of the complement system was
also associated with severe rheumatoid dis­
ease as assessed pathologica l1y and radioIog­
ically (40), and was potentiated by the pres­
ence of IgM antigammaglobulins (41, 42).

In the pr esent study, high levels of serum
complernent were no ted in JRA patients
with active disease. T hese high levels were
seen particuIarly in pat íents with RF(-)
JRA who also had elevate d levels of serum
IgG and IgA antigammaglobulins. When

these patients with active di sease later went
in to clinical remission, their levels of serum
IgG and IgA antigamm aglobulins and
serum compIement fell into the normal
range. These resuIts are similar to those
noted in aduIt RA where RF(- )RA, when
active, was general1y associated with high
complement levels (8). T he clinical course
of both of these high serum complement
form s of arthritis is similar in that they
appear to be acure, pauciarticular and self­
limited.

In addition, in the present study, synovi­
al fluid antigammaglobulins of the IgG and
IgA classes were detected in both RF(- )
and RF(+) JRA patients. IgM antigam­
maglobulins were found only in the synovi­
al fluids from patients with RF(+) J RA.
Synovial fluid antigammaglobulin levels
were greater than those reported for pa­
tients with osteoarthritis and comparable
to those in aduIt RA (24). A significant
depression of whole hemolytic complement
(CH50) as wel1 as complement com ponents .
C4 and C3 in synovial fluids were noted in
patients with RF(+) JRA as compared to
patients with RF(-) JRA. In this small
number of synovial fluid specimens a trend
toward an inverse correlation of synovial
fluid IgG antigammaglobulins and synovial
fluid CH50 levels was observed. In these
respects, analysis of synovial fluids from

. patients with severe JRA reveals changes
quite similar to those of adult RA, and
suggests that similar mechanisms might be
at fauIt.

T hereíore, it seems reasonable to d ivide
pa tien ts with JRA into two groups. The
first is a small number of JRA patients who
have clinical and radiologic findings of
severe disease and resemble adult RF(+)
RA patien ts (10-13). As we have shown, .
these RF(+ ) JRA patients have elevated
levels not only of IgM but also of IgG and
IgA antigammaglobulins and reduced
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levels of serum and synovial fluid comple­
mento As in adult RF(+) RA, RF(+) JRA
patients' exaggerated immune response
would seem to be due to the activation of
the complement system by these antigam­
maglobulins and is closely associated with
the systemic and articular man ifestations of
the disease. In the majority of pa tients with
JRA, however, the disease process tends to
be self-limited with mild systemic and artic­
ular involvement (10-13). As we have
shown, similar to the disease pattern, their
immune response seems to be also limi ted
and is characterized by increased levels of
on ly IgG and IgA antigammaglobulins and
a high serum complement level when they
have active disease. These findings suggest
that IgG antigammaglobulins may act ivate
the complement system in a differen t quali­
ta tive or quantitative manner than do IgM
antiga mmaglobulins, and that the presence

,r---. of the former-and "absence" of the latter
is associa ted with a self-limi ting and favor­
able clinical course and a better progno­
sis in many patients with J RA'

Although one can also consider that
there is only one entity, JRA, and that
wha t we ha ve measured represents a con­
tinuous spectrum of immune responses to
var iable inflammatory lesions, we do not
know what determines individual qualita­
tive or quantitative immune responses in
each patient. I t is interesting to note that
pat ients with JRA who lack RF, just as
adults with RA, rarely become RF(+) (13).
T his would argue against a variable spec­
trum of responses to common inflammatory
stimuli, but rather suggest that there might
indeed be two forms of JRA, with differing
clinica l and immunologic manifestations,
and perhaps even etiologies .
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