
Annals of the Rheumatic Diseases, 1978, 37, 518-521

Subclasses IgAl and IgA2 in serum and synovial
fluid in rheumatoid arthritis and reactive synovitis
of local origi
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SUMMARY Subclasses IgA, and IgA2 in serum were examined in 40 patients (28 cases of rheumatoid
arthritis and 12 cases of reactive synovitis of local origin) and also in synovial fluid of the knee
joint in 17 of these patients. The levels of IgAl and IgA2 in serum were statistically significantly
higher than in synovial fluid in both groups of patients (P=0.0237-00018), but significant
correlations between serum and synovial fluid for IgAl (r=0 8855, P=0.0010) and for IgA2
(r=0-7630, P=0*0124) were found only in cases of rheumatoid arthritis. A percentage evaluation
revealed a significant disproportion (P=0.0028) in favour of IgAl in synovial fluid during rheuma-
toid arthritis. The analysis of proportions of IgA subclasses and rheumatoid factor has shown no
significant relationships.

In cases of rheumatoid arthritis with positive rheu-
matoid factors (RF) in serum or in synovial fluid,
higher values of total IgA in serum (Dreher, 1977)
or in serum and in synovial fluid (Solnica et al., 1969;
Hrnciir et al., 1972) than in RF-negative patients
have been repeatedly observed. A significant positive
correlation and a direct linear regression were also
observed between the levels of total IgA in synovial
fluid and RF in serum (Komatsubara et al., 1976)
and in synovial fluid (Hrncir' et al., 1977). On the
other hand, rheumatoid arthritis is one of the dis-
eases with frequent occurrence of selective defi-
ciency in total IgA in serum (Natvig et al., 1971).
In the cited references we found no reports on IgA
dysimmunoglobulinaemia examined at the level of
IgA, and IgA2 subclasses, This is the subject of the
present study.

Material

The series under examination consisted of 40
patients. Twenty-eight patients (7 men and 21
women, age range 26-74 years, average age 47) who
had definite or classical rhumatoid arthritis (Ropes et
al., 1959) and their subsequent modification (Kell-
gren et al., 1961). Serum was examined in all patients
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while in 9 patients, synovial fluid of the knee joint
was also examined. Twelve patients (6 men and 6
women, aged between 19 and 75, average age 49
years) suffered from reactive synovitis of the knee
joint of local origin, ie, during osteoarthrosis or
following injury. Serum was examined in all of them
while synovial fluid was also examined in 8. Pooled
serum obtained from 15 blood donors (7 men and
8 women, aged between 25 and 58 years, average
age 48) from the East Bohemian region was also
examined.

Methods

Blood and synovial fluid were collected simul-
taneously. The samples of serum and synovial fluid
were kept at -20°C until examined. Before examin-
ation, the synovial fluid was condensed using
Minicon B-15 (Amicon, USA) to 70 g/l of total
protein. Two hours before the actual examination,
the synovial fluid was incubated at +37°C with
testicular bull hyaluronidase, concentration 1 ml/ml
(Hyaza, Sevac, Prague).
The IgAl and IgA2 subclasses were determined

by the method of simple radial immunodiffusion
(Mancini et al., 1965) using monospecific IgAl and
IgA2 antisera (RaHu/IgA1 and RaHu/IgA2, Nordic
Immunological Laboratories). The results were
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evaluated as percentages and also calculated in
mg/100 ml. The starting point for evaluating the
percentages was the total of means of IgA1 and IgA2
precipitation rings. Values in mg/100 ml were cal-
culated from the percentages of IgA1 and IgA2 and
from the total IgA (mg/100 ml) in the sample under
investigation. The level of total IgA was determined
by simple radial immunodiffusion (Mancini et al.,
1965) using a commercial ISP set (Sevac, Prague)
containing a monospecific antihuman swine anti-
serum (SwaRu/IgA) IgA and a standard registered
in the International Reference Centre for Immuno-
globulins in Lausanne.
Rheumatoid factor was examined by the tube

latex fixation test (Singer and Plotz, 1956) and by the
haemagglutination test with sheep red cells (Ball,
1950). Mathematical analysis was carried out by
means of ODRA 1204 and Hewlett-Packard com-
puters using the non-paired t-test for proportional
numbers, the non-paired log t-test for bilateral
alternatives, and the method of correlation and
regression analyses.

Results

Data obtained by evaluation of subclasses IgA1 and
IgA2 according to percentage distribution are given
in Table 1. Statistical analysis revealed a significantly
higher percentage of IgA1 than IgA2 (P=0 .0028)
in synovial fluid during theumatoid arthritis. No
other statistically significant differences (P>0.05)

were observed in the percentages of IgA, and IgA2
subclasses in the diseases under investigation.

Levels of IgA1, IgA2, and total IgA expressed in
mg/100 ml are presented in Table 2. Levels of all 3
parameters were always significantly higher in serum
than in synovial fluid (P=0.0237-0 0018). On the
other hand, the comparison of the levels of IgA1,
IgA2, and total IgA in the same sample showed no
statistically significant differences (P>0 .05). Higher
levels of IgA1, IgA2, or of total IgA in synovial
fluid than in serum have not been found in any of
the patients examined. In the pooled serum sample
from blood donors, the value of total IgA was 307
mg/100 ml of which 61.8% was subclass IgA1 (190
mg/100 ml) and 38*1 % was subclass IgA2 (117 mg/
100 ml).
On evaluating the relationships between the levels

of total IgA, and IgA1 and IgA2 subclasses in serum
and synovial fluid of patients with rheumatoid
arthritis, significant positive correlations and direct
linear regressions were determined. The values for
IgA1 and IgA2 subclasses are given in Figs. 1 and 2;
for total IgA, the correlation coefficient (r) was

0.08571 (P=0.0022). In reactive synovitis of local
origin, on the other hand, no significant relationships
between the levels in serum and synovial fluid were
found for any of the given 3 parameters for IgA1,
r=0-2062 (P>0.05), for IgA2, r=-0*0493 (P>
0.05), and for total IgA, r=0-1330 (P>0.05).

Using the methods of correlations and regression
analyses, no significant relationships were found

Table 1 Blood serum (BS) and synovial fluid (SF) IgA, and IgA2 subclasses (percentage distribution)
IgA subclass Diagnosis Sample tested No. x 95% Confidence limits

IgA1 Rheumatoid arthritis BS 28 50.3 54*1 46-5
SF 9 53*5* 56*9 50*1

Reactive synovitis BS 12 50-9 55-5 46-3
SF 8 51.8 56-0 47-7

IgA2 Rheumatoid arthritis BS 28 49.6 53-5 45-8
SF 9 46-3* 49.6 43*1

Reactive synovitis BS 12 49.0 53-6 44-4
SF 8 48.7 53-2 44-2

* P=0-0028.

Table 2 Blood serum (BS) and synovial (SF) IgA1 and IgA2 subclasses and total total IgA in mg/100 ml
Diagnosis Sample tested No. x 95% Confidence limits

IgAl Rheumatoid arthritis BS 28 182 214 150
SF 9 111 147 76

Reactive synovitis BS 12 180 232 128
SF 8 89 104 75

IgA2 Rheumatoid arthritis BS 28 168 192 144
SF 9 92 123 61

Reactive synovitis BS 12 154 188 120
SF 8 88 117 59

Total IgA Rheumatoid arthritis BS 28 335 405 304
SF 9 204 270 137

Reactive synovitis BS 12 305 359 251
SF 8 177 220 135
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and IgA2 subclasses and Stanworth, 1976). When examining IgG1-IgG4 sub-
d and on the other hand, classes in serum and synovial fluid of patients with
Dcal values of absolute RF rheumatoid arthritis, Shakib and Stanworth (1976)
)n test and the haemag- found the same qualitative composition in the two
red cells. media. However, on quantitative analysis the levels

of IgG1-IgG4 subclasses in synovial fluid of some
of the patients were found to be higher than in the
corresponding sera. This indicates local formation
in rheumatoid synovial fluid in some patients.

Local formation ofimmunoglobulin in rheumatoid
* . synovial fluid in vitro has been demonstrated already

in 1968 (Smiley et al., 1968); IgG was found in 79 %,
IgA in only 11 %, and the rest was IgM. The amount
of locally produced total IgA is so small that it
cannot significantly influence the values of quan-
titative indices used for the study of relationships

___________2____________ between the findings is serum and in synovial fluid;
this can be demonstrated by most of the results
obtained from the examination of total IgA and of

ror mutual relations between IgA, and IgA2 subclasses in the present study
e serum and synovial (Table 2, Figs. 1 and 2). The finding of a significant
Direct linear dependence disproportionality in the percentage distribution
'he regression line from of subclasses IgAj and IgA2 in synovial fluid of
r IgA1 subclass. patients with rheumatoid synovitis is therefore highly
1-1107, r=0- 8855, interesting (Table 1); it might indicate preferential

formation of IgA, subclass in rheumatoid synovial
fluid. The relationships between the levels of total
IgA and RF observed in other series (Komatsubara
et al., 1976; Hrncir et al., 1977) have not been con-

.. firmed in the present study for the subclasses IgAj
. and IgA2 with respect to RF.

0
0

0

50
Blood serum (mg/lOOml)

Fig. 2 Regression analysis for mut
pairs of examined samples ofserum
fluid in rheumatoid arthritis. Direct
with significant deviation of the regr
zero (P<0* 05) was foundfor IgA2
n=9, log y=0-6540 log x + 1-1160
P=0-0124.

Discussion

The examination of IgA1 and Ig)
far been carried out in IgA typi
gammapathies (Overdorfer et a

IgG1-IgG4 subclasses were also
clonal dysimmunoglobulinaemi
matoid arthritis (Morrel et al.,
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