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IgA rheumatoid factor in the sera and saliva of
patients with rheumatoid arthritis and Sjogren's
syndrome
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SUMMARY With a sensitive radioimmunoassay we have found elevated IgA rheumatoid factor
(IgA-RF) levels in the sera of patients with rheumatoid arthritis, Sjogren's syndrome, and systemic
lupus erythematosus. The IgA-RF showed a pattern of reaction with human IgG subclasses and
animal gammaglobulins similar to that of IgM-RF from the same patients. Rheumatoid factors of
both classes were shown to be present in saliva of patients with rheumatoid arthritis and Sjogren's
syndrome.

Recently we have developed a solid phase radio-
immunoassay for the measurement of IgM and IgG
rheumatoid factors (Carson et al., 1977). Anti-
immunoglobulins have been reported, however,
to be present in the 3 major immunoglobulin classes
(Heimer and Levin, 1966). IgA rheumatoid factor
(IgA-RF) has been found in the sera (Torrigiani
and Roitt, 1967; Panush, et al., 1971; Hallgren and
Wilde, 1977), saliva (Heimer and Levin, 1966), and
urine (Bienenstock et al., 1969) of selected patients
with rheumatoid arthritis. The IgA-RF in most of
these studies was measured as the quantity of serum
IgA which bound to cross-linked rabbit or human
IgG, and eluted under denaturing conditions. The
eluted IgA was measured by radial immunodiffusion.
These techniques have been difficult to reproduce,
since contaminating IgM-RF can yield false posi-
tive reactions by precipitating with the developing
antibodies used in the radial immunodiffusion
(Lea and Ward, 1972).

In the present studies we have modified the above
radioimmunoassay for the specific measurement of
IgA-RF. With this method we determined IgA-
RF profiles, as well as IgM-RF, in sera and saliva
from patients with rheumatoid arthritis, Sjogren's
syndrome with rheumatoid arthritis, sicca syndrome,
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and systemic lupus erythematosus. In selected
specimens we also analysed the reactivity of IgA-
RF with human IgG subclasses and animal gamma-
globulins.

Materials and methods

CLINICAL SPECIMENS
Patients' sera were obtained from collections which
had been frozen at -20°C. Sufficient sera were
available for repeated studies of the following
groups: 20 rheumatoid arthritis (RA) sera; 63 sera
from patients with Sjogren's syndrome and rheu-
matoid arthritis (SSRA); 21 sera from patients with
primary Sjogren's syndrome (SS); 15 systemic lupus
erythematosus sera (SLE); 18 sera from patients
admitted to hospital with diseases other than the
above; and 10 normal sera. All these sera came from
well characterised patients who have been subject to
extensive investigations which have been previously
reported (Alspaugh and Tan, 1975; Alspaugh et al.,
1976; Vaughan et al., 1976).
Whole saliva was collected from 6 rheumatoid

arthritis patients, 4 Sjogren's syndrome patients,
and 4 with Sj6gren's syndrome and rheumatoid
arthritis. A serum sample was taken at the same time.
The saliva was dialysed into borate buffered saline
0o 1 M pH 7 2 and stored at -20°C.

PROTEINS
Human, rabbit, and bovine IgG from Cohn
fraction HI (Sigma, St. Louis, Mo.) and a 40%
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ammonium sulphate cut of guinea-pig serum were
further purified by DE52 chromatography. The
preparations were shown to be immunologically
pure by immunodiffusion. Human IgG (k) myeloma
proteins of the 4 major heavy chain subclasses were
prepared and typed by Dr Hans Spiegelberg.

PREPARATIONS OF ANTIBODIES

The method of preparation of rabbit antihuman
IgM has been described previously (Carson et al.,
1977), and the purification of the sheep anti-IgA
was similar. Briefly, a 40% ammonium sulphate
fraction of sheep antihuman IgA myeloma was
digested to form F (ab)2 fragments by Nisonoff's
(1964) method. The specific antihuman IgA anti-
body was eluted from a Sepharose-4B IgA myeloma
affinity column and contaminating antibodies were
removed on Sepharose-4B IgM and IgG columns.

Radioiodination of the antibodies was by the
lactoperoxidase method of Marchalonis et al. (1971).
After radioiodination the antibodies were again
checked for cross reactivity and, if necessary,
reabsorbed.

RADIOIMM UNOASSAY

This was performed as described previously (Carson
et al., 1977). Briefly, duplicate 10 x 75 mm plastic
tubes (Falcon 2032, Oxnard, CA) were coated with
60 ,ug/ml intact heat-aggregated IgG in 0 9 ml of
0-01 M Tris, 0-15 M saline, pH 7.4 (Tris-saline)
for 4 hours. The protein solution was aspirated off
and the tubes rinsed and then quenched for 30minutes
with a Tris saline solution containing 1% bovine
serum albumin (Tris-saline BSA). Then 1 ml of a
standard dilution of the sera or saliva to be tested
was added and incubated overnight at 4°C. The serum
dilutions in Tris-saline-BSA were 1/200 for IgA-
RF estimations and 1/1000 for IgM-RF. The saliva
specimens were diluted 1/50 for all estimations.
The unbound material was aspirated and the tubes
rinsed twice with Tris saline and incubated with
about 10 ng of 125 I-anti-IgM or anti-IgA in 1 ml
Tris-saline-BSA. Specific activity of the antibody
preparations varied from 103 to 104 cpm/ng. Twenty-
four hours later they were rinsed 3 times with Tris-
saline and counted.

Results

SPECIFICITY OF THE RADIOIMMUNOASSAY
Fig. 1 shows that only IgA and not IgG or IgM
proteins inhibited the binding of 1251-anti-IgA to RF
coated tubes. The addition of aggregated human
IgG (Fig. 2) at a concentration of 1 mg/ml inhibited
binding by >50%. When serum globulins from a
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Fig. 1 Specificity of Anti-IgA antibody. 10 x 75 mn
plastic tubes were coated with 0.9 ml of Tris saline
buffer containing 60 ,uglml ofhuman IgG. After a
further 30 minutes' incubation with 0-1 % BSA and
washing, 0-9 ml of a 11200 dilution of a standard
rheumatoid serum was added and incubatedfor 18 hours
at 40C. The unbound material was removed and the
tubes were washed twice with buffer. Radioiodinated
anti-IgA antibody was then added in a volume of 1 ml
to which varying quantities ofIgM (o-o), IgG (U- U)
and IgA (- 0) were added. Eighteen hours later the
tubes were washed 3 times with Tris-saline and the
counts bound were determined. Only the addition of IgA
inhibited the binding of the antibody.

patient with RA were chromatographed on Sep-
harose-6B in neutral buffer, IgA binding activity
eluted at a position between the IgM and IgG markers
consistent with the pattern of an 11-S protein
(results not shown). Thus the assay was specific for
IgA antibodies reacting with human IgG.

REACTIVITY OF IGA-RF AND IGM-RF

WITH SUBCLASSES AND ANIMAL

GAMMAGLOB ULINS

Table 1 compares the reactivity of IgA-RF and
IgM-RF from selected RA sera with immuno-
globulins of various animal species. As can be seen,
both show the same cross-reactive pattern, binding
best to human IgG, followed by rabbit, bovine, and
guinea-pig IgG. Sera from two patients with Sj6gren's
syndrome with rheumatoid arthritis and one with
Sjogren's syndrome without rheumatoid arthritis
showed similar cross-reactive patterns.

Table 2 shows the amount of IgA-RF and IgM-
RF activity binding to IgG subclasses. As can be
seen, IgA-RF shows the same binding patterns as
IgM-RF, reacting best with IgG1 protein, less well
with IgG4 and IgG2, and least well with IgG3.
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LEVELS OF IGA-RF IN SERA
Fig. 3 shows the relative amounts of IgA-RF in
sera from patients with rheumatoid arthritis,
Sjogren's syndrome with rheumatoid arthritis,
Sj6gren's syndrome without rheumatoid arthritis,
and systemic lupus erythematosus, as compared to
normal controls analysed on the same day. As can
be seen, all patient groups had significantly elevated
levels of IgA-RF activity (P< 0 1).
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Fig. 2 Specificity of the assay for IgA-RF. To plastic
tubes coated with IgG were added a 1/200 dilution ofan
RA serum containing varying amounts of heat aggre-
gated IgG. Eighteen hours later the tubes were washed
and developed with 105 cpm of anti-IgA. After another
18 hours, the tubes were washed and counted.

Table 1 Reactivity ofIgA and IgM rheumatoid
factors with animal gamma globulin.

CPM bound±SEM

Human Rabbit Bovine Guinea-pig

IgA-RF
(n= 14) 2756±274 2341±266 2096+229 962±101

IgM-RF
(n= 14) 7388± 1563 5741±759 4292±661 2299±1633

The assay was performed exactly as described in the 'Methods', using
tubes coated with animal or human gammaglobulins, RA serum at a
dilution of 1:200 (for IgA-RF) or 1:1000 (for IgM-RF) and 1251-anti
IgA or anti-lgM as developing antibody. Background counts with
bovine serum albumin-coated tubes were <200 cpm bound and are
subtracted from the values shown.

Table 2 Reactivity of IgA and IgM rheumatoid
factors with human IgG subclasses

CPM boundiSEM

IgGi (k) IgG2 (k) IgG3 (k) IgG4 (k)

IgA-RF
(n=10) 1919±219 1431±224 1017±182 1814±229

IgM-RF
(n=10) 30955±469724066±4793 15 014±383622789±4519

This assay was performed as described in Table 1 except that the tubes
were coated with purified human myeloma proteins from each IgG
subclass. In addition the specific activity of the antibodies used for
development differed, so that the absolute number of counts bound in
the 2 experiments cannot be compared.
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Fig. 3 Serum IgA-RF in patient groups. This experi-
ment compares levels ofIgA-RF in the sera of the
patients with rheumatoid arthritis (RA), Sjogren's
syndrome with RA (SSRA) sicca syndrome without
synovitis (SS), and systemic lupus erythematosus (SLE).
The dotted lines show the mean values of the various
groups.

I

I



164 Dunne, Carson, Spiegelberg, Alspaugh, Vaughan

IgA-RF

04

CD

x

04

C.:2

18 -

16 -

14 -

12 -

10 -

8-

6-

4-

2

0

-I-

* 0O

as

IgM-RF

-IV-
RA SS SS NI RA SS SS NI

RA RA
Fig. 4 Salivary IgM-RF and IgA-RF in rheumatoid
arthritis (RA), Sjogren's syndrome (SS), and normal
individuals (NI). This experiment was performed as
described in Fig. 3, except that saliva was substituted
for serum.

LEVELS OF RF IN SALIVA
Fig. 4 shows the increased amounts of IgM-RF
and IgA-RF in the saliva of patients with rheuma-
toid arthritis (RA), Sj6gren's syndrome (SS), and
Sj6gren's syndrome with rheumatoid arthritis
(SSRA) as compared to normal controls.

In other experiments salivary IgM-RF levels
showed a correlation coefficient of 0 77 when com-
pared with IgM-RF activity in the serum, while
salivary and serum IgA-RF levels had a correlation
coefficient of 0-51.

Discussion

In this study we have described a radioimmunoassay
which specifically measures IgA-RF reacting with
human IgG. With this method rheumatoid arthritis
patients, both with and without Sj6gren's syndrome,
as well as patients with primary Sj6gren's syndrome
were shown to have raised levels of IgA-RF in
serum and saliva. The binding patterns of IgA-RF
and IgM-RF in the sera of patients with rheumatoid
arthritis and Sjogren's syndrome were similar. Each
reacted best with IgG, myeloma proteins followed
by those of the IgG4, IgG2, and IgG3 classes.
Abraham et al. (1972) have found similar immuno-
chemical properties in a single 7-S IgA myeloma
protein with rheumatoid factor activity. IgA-RF

shows cross-reactivity with animal gammaglobulins
similar to that of IgM-RF.
The presence of IgA and IgM autoantibodies with

similar properties in these patients is of interest
because it suggests not only that the autoantibody
response in rheumatoid disease is polyclonal, but
also that the switch mechanism from IgM to IgA
immunoglobulin production is intact for this auto-
antibody. Since IgA antibody formation is probably
T-cell dependent (Lamm, 1975) this result suggests
a role for helper T cells in the induction of auto-
antibody.
By radioimmunoassay we found elevated levels

of IgA-RF and IgM-RF in the saliva of rheumatoid
and Sjbgren's syndrome patients. Helmer and Levin
(1966) have previously found IgA-RF in rheumatoid
saliva, but were unable to detect IgM-RF. On the
other hand Talal et al. (1970), using immuno-
precipitation and autoradiography of supernatants
from cultured salivary glands of patients with Sjo-
gren's syndrome, showed evidence of IgM-RF but
not IgA-RF activity. That we could consistently
detect RF in both immunoglobulin classes in the
saliva is a reflection of the greater sensitivity of the
radioimmunoassay method.
Serum and salivary JgM-RF activities were more

closely correlated than were the corresponding
IgA-RF levels. Thus, while most salivary IgM-RF
probably derives from serum, some IgA-RF may
be produced locally. Whether or not IgA-RF con-
tribute to the damage which occurs in the salivary
glands in these patients is unclear. Other IgA anti-
bodies have been shown to fix complement via the
alternate pathway (Gotze et al., 1971), but this has
not been shown for IgA autoantibodies showing
rheumatoid factor activity. In summary, a sensitive
solid-state radioimmunoassay which measures both
IgM and IgG-RF activity has now been extended
to measure IgA-RF activity in both serum and saliva.
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