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DISEASE ACTIVITY
The patients responded to SASP treatment
with a significant decrease in inflammatory
activity measured by acute phase reactants and
disease activity index.?® No patients deterio-
rated during therapy. Disease activity index
decreased from 71 (33-173) index units
(median and range) before, to 27 (3-68) units
after SASP treatment (p<0-001). Serum
concentrations of orosomucoid decreased from
1-42 (1-02-3-12) to 0-89 (0-58-1-67) g/l
(p <0-001) and the ESR decreased from 46
(16-90) to 16 (6-48) mm/1st h (p <0-001).

SERUM IMMUNOGLOBULINS
Table 1 shows the serum concentrations of
immunoglobulins and their subclasses before
and after SASP therapy. Before therapy, the
median value for IgA in the RA patients was
increased compared with the reference values
of the laboratory, while remaining immuno-
globulin concentrations were within the normal
range. Total IgA and total IgG and their re-
spective subclasses all decreased although the

Table 1 ~Serum concentrations of immunoglobulins, their subclasses, and IL-6 in 18
patients with RA before and after 16 weeks of SASP therapy

Before SASP After 16 weeks of SASP *

IgA (/) 4-15 (1-70-5-95) 2-82 (1-20-5-57) 0-0004
IgAl (g/) 1-47 (0-48-4-42) 0-92 (0-41-5-55) 0-07
IgA2 (g/l) 0-26 (0-07-1-34) 0-20 (0-04-0-75) 0-03

1gG (g/) 14-2 (8:0-221) 12-8 (6:6-219) 0-:006
1gG11 (g/) 11:3 (4-4-16'5) 9-3 (4:5-19-2) 0-02
1gG21 (g/) 3-7 (1-5-56) 3-1 (0-8-5-8) 0-002
18G37 (g/) 07 (0-3-2-7) 0-6 (0-2-1:3) 0-001
18G4t (g/l) 0-60 (ND$-1-47) 0-36 (ND$-1-01) 0-0007
IgM (g/) 1-82 (0-40-4-46) 1-80 (0-54—4-02) 0-23
IL-6 (pg/ml) 16 (ND§-130) 12 (NDY-35) 012

Values are median (range). *Comparison before v after SASP therapy (Wilcoxon signed rank

test).
1n =17. ND = Not detectable: { in 1/17 patients; § in 4/18 patients; Y in 7/18 patients.

Table 2 Immunoglobulin concentrations in saliva and jejunal aspirates in 18 and 17
patients, respectively, with RA, before and after 16 weeks of SASP therapy

Before SASP After 16 weeks of SASP p*

Saliva (mg/1)

Total IgA 386 (189-965) 382 (110-693) 0-10

sIgA 261 (150-831) 253 (94-0-565) 0-32

IgG 20 (2:6-88:0) 23 (1:4-94-5) 0-37

IgM 75 (1:7-29-4) 57 (1-1-31-6) 0-29
Jejunum (mg/l)

Total IgA 64 (3-8-200) 40 (1-3-239) 0-16

sIgA 38 (0-4-134) 24 (0-2-122) 0-21

1gG 28 (1:0-78:0) 14 ND}-87-6) 0-55

IgM 38 (ND§-154) 14 NDY-252) 0-26

Values are median (range). *Comparison before v after SASP therapy (Wilcoxon signed rank
test).
ND = Not detectable: } in 2/17 patients; § in 1/17 patients; § in 3/17 patients.

Table 3 Serum levels of IgA RF, IgA1 RF, IgA2 RF, IgG RF, IgM RF, and IgA and
IgG anti-gliadin antibodies (AGA) in 18 patients with rheumatoid arthritis before and
after 16 weeks of SASP therapy

Before SASP After 16 weeks of SASP p*
IgA RF (U/ml) 124 (ND-600) 50 (ND-600) 0-00098
IgA1 RF (mm) 9 (ND-14) 8 (ND-14) 0-0035
IgA2 RF (mm) ND (ND-8) ND (ND-9) 0-29
IgG RF (mm) 5 (ND-16) 3 (ND-14) 0-28
IgM RF (mm) 8 (ND-14) 6-5 (ND-14) 0-0019
IgA AGA (U) 20-3 (ND-165) 12:6 ND-84-2) 0-001
IgG AGA (U) 3-0 ND-36) 2:8 (ND-24-0) 0-07

Values are median (range). *Comparison before v after SASP therapy (Wilcoxon signed rank
test).
ND = Not detectable.

decrease for IgAl did not reach statistical sig-
nificance. The median concentration of IgM
was unaltered by SASP. No correlations were
observed between the concentration of any
immunoglobulin class or subclass and age,
disease activity index, serum orosomucoid, or
ESR before SASP therapy. Striking correlations
were observed between the reductions in total
IgA and total IgG (r=0-86; p = 0-00005), and
between the reductions in IgAl and total IgG
(r=0-52; p=0-028).

SERUM IL-6

Serum IL-6 decreased, although not
significantly, in the RA patients during SASP
therapy (table 1). Because determination of
small concentrations of IL-6 (<20 pg/ml) is
unreliable in our assay system, we examined
the seven RA patients having original IL-6
values =20 pg/ml. In these patients, IL-6
concentration decreased from 34 (20-130)
pg/ml (median and range) before therapy to 16
(range from not detectable to 20) pg/ml after
therapy (p=0-018). At the initiation of
therapy, serum IL-6 values showed a weak
correlation with serum orosomucoid (r= 0-45;
p =0-05), but not with serum concentrations
of immunoglobulins or rheumatoid factors.
However, the reduction in IL-6 found after
SASP treatment correlated with the reduction
in total serum IgA (r=0-56; p=0-015) and
with that of serum IgG (r= 0-46; p = 0-:056).

IMMUNOGLOBULINS IN SALIVA AND JEJUNAL
ASPIRATES

As expected, salivary immunoglobulins were
primarily IgA; this was less true for jejunal fluid
(table 2). No correlations were observed
between salivary and jejunal concentrations of
immunoglobulin, or between salivary or jejunal
immunoglobulins and disease  activity
measurements. Furthermore, no convincing
associations between salivary or jejunal and
peripheral blood immunoglobulin concen-
trations were seen at the initiation of therapy,
except for a modest correlation between
salivary IgM and serum IgM values (r=0-46;
p=0-047). The immunoglobulin levels in
saliva and jejunal fluid did not change
significantly after SASP therapy.

ANTI-GLIADIN ANTIBODIES

Six of 19 patients (32%) had increased serum
IgA anti-gliadin antibodies before therapy, and
two of 18 (11%) after SASP therapy; none had
increased IgG anti-gliadin antibodies either
before or after therapy. The serum levels of IgA
anti-gliadin antibodies decreased significantly
during SASP therapy, whereas the decrease in
IgG anti-gliadin antibodies did not reach
statistical significance (table 3). Serum levels of
IgA anti-gliadin antibodies correlated weakly
with serum IgA before therapy (r=0-39;
p =0-095), as did the reductions in IgA anti-
gliadin antibodies and the reductions in serum
IgA after SASP therapy (r=0-42; p=0-084).
No corresponding correlation regarding IgG
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anti-gliadin antibodies and serum IgG was
observed (r=0-22; p=0-36 and r=0.27;
p =026, respectively). IgA anti-gliadin anti-
bodies in serum showed a weak correlation
(r=0-50; p=0-030) with sIgA in jejunal fluid.
In contrast, no correlations with sIgA levels in
saliva could be demonstrated (r=0-22;
p=0-36).

RHEUMATOID FACTORS
All patients had previously been seropositive
for IgM RF according to the inclusion criteria.
At the start of the present study, 18/19 (95%)
were positive for IgM RF, 12/19 (63%) for IgG
RF and 17/19 (89%) for IgA RF. Of those
positive for IgM RF, 11/18 (61%) were also
positive for IgG RF and 17/18 (94%) for IgA
RF. All 11 patients who were positive for both
IgM RF and IgG RF were also positive for IgA
RF. The only patient negative for IgM RF was
positive for IgG RF but negative for IgA RF.
Regarding IgA RF subclasses, 16/19 (84%)
had IgAl RF and 5/19 (26%) IgA2 RF. All
patients with IgA2 RF also had IgA1 RF. After
SASP therapy, 15/18 patients (83%) were
positive for IgM RF, 8/18 (44%) for IgG RF,
14/18 (78%) for IgA RF, 14/18 (78%) for IgA1
RF, and 2/18 (11%) for IgA2 RF.

Table 3 shows serum levels of RF isotypes.
After SASP therapy, highly significant
reductions in IgA RF, IgAl RF, and IgM RF
were noted, but only minor reductions in IgA2
RF and IgG RF.

Discussion

In the present study, SASP treatment of RA
patients did not affect the amounts of IgA,
slgA, IgG or IgM produced in mucosal
compartments. In contrast, the reduction in
serum IgA was highly significant, as was that
in serum IgG. In addition, serum IgA RF, IgM
RF and IgA class anti-gliadin antibody levels
decreased significantly as a consequence of
SASP administration.

IgA, which is the major immunoglobulin in
secretory glands and the gastrointestinal
tract,'” appears mostly in a polymeric form in
secretions and is synthesised locally.*® In
mucosal tissues, polymeric IgA (pIgA) is
transported to the lumen after binding to a
glycoprotein  secretory component (SC)
produced by and located at the basolateral cell
membrane surface of epithelial cells. The
pIgA-SC complexes are thereafter translocated
by endocytosis to the lumen.!* Monomeric
IgA (mlgA) is found in intestinal juices in small
amounts, but may increase in gut diseases as
a result of leakage of extravascular proteins into
the lumen.** In serum, the IgAl subclass
predominates and amounts to more than 80%
of IgA, whereas the IgA2 subclass accounts for
up to 50% of the total IgA in secretions.*

The median serum IgA in our RA patients
was increased. Increased serum IgA occurs
frequently in RA*'-** and has been interpreted
by some authors as reflecting a stimulated
mucosal immune system.*” However, no
substantial proof for this hypothesis exists.

Kanerud, Engstrom, Tarkowski

Serum IgA, like IgG and IgM, is mainly
derived from the bone marrow, with smaller
contributions from the spleen and peripheral
lymph nodes,* *’ and its synthesis is largely
independent of sIgA concentrations. This fact,
in conjunction with the observed simultaneous
and significantly intercorrelated changes in
serum IgA and serum IgG (but not sIgA in
saliva and jejunal fluid) induced by SASP,
strongly suggests that SASP affects the systemic
lymphoid compartment, and hardly reflects im-
munomodulatory effects at the intestinal level.

The decrease in IL-6 in serum after SASP
therapy was correlated with the decrease in IgA
and IgG concentrations in serum. Besides
inducing acute phase proteins, IL-6 is a potent
B cell differentiation factor*® and is closely
involved in the regulation of IgA and IgG
production. This raises the possibility that the
decreased serum immunoglobulin concen-
trations observed during SASP treatment may
depend on SASP inhibiting IL.-6 production in
the synovial membrane and other loci. The
proposed downregulation of B cells in the
systemic lymphoid compartment may also be
a direct effect of the drug on B cells or
regulatory T cells, or both, as shown previously
in vitro.?*® Alternatively, the drug might
influence the reactivity of antigen presenting
cells.

Previous clinical studies of the effects of
SASP on serum immunoglobulins in rheuma-
toid arthritis and ankylosing spondylitis have
shown varying results. Reductions in none,
one, two or all three of the IgA, IgG, or IgM
classes have been reported® *°-%? in addition to
SASP induced selective IgA deficiency, IgA
and IgG2 deficiency, and panhypogamma-
globulinaemia.”® An association between
decreasing immunoglobulin concentrations
and a favourable clinical response to SASP
therapy has been reported® > and corroborates
our observations.

No apparent correlations between concen-
trations of immunoglobulins in serum and
saliva or jejunal fluid were observed. This
agrees with the view that the systemic and
mucosal immune systems are separate. Our
observations in serum do not exclude the
possibility that SASP also affects immuno-
globulin productivity in salivary glands and the
small intestinal mucosa, although we found no
evidence of such an effect. Somewhat
contradictorily, Feltelius er al/ have shown,
using the enzyme linked immunospot
technique, that the numbers of IgA-producing
peripheral blood lymphocytes were reduced
after SASP treatment.®®> Some of these cells are
proposed to originate from the gut and
therefore reflect mucosal immunity;** however,
as a considerable proportion of these
circulating IgA-committed B cells originate
from the bone marrow, the results of Feltelius
et al may instead reflect the effect of SASP on
systemic immunity. Indeed, an inhibitory
effect of SASP on circulating IgG-committed
B cells has been demonstrated using the same
technique.®

Six of our patients had increased serum IgA
anti-gliadin antibody levels. The serum levels
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of IgA anti-gliadin antibodies decreased
significantly during SASP therapy. Our results
favour the concept that this decrease simply
mirrors the overall decreased production of
IgA in the systemic compartment. Accord-
ingly, SASP may regulate the production of
both IgA anti-gliadin antibodies and total IgA
in similar way, probably by affecting bone
marrow, spleen and lymph node immuno-
globulin-producing B cells. The lack of effect
of SASP on jejunal IgA production further
favours this concept.

Circulating IgA RF, IgAl RF, and IgM
RF all decreased during treatment with
SASP. Rheumatoid factor has been observed
in serum, synovial fluid, and mucosal
secretions in RA patients,*%® and production
by mononuclear cells in peripheral blood,
bone marrow, synovial tissues, and
salivary glands has been demonstrated.?> % 7
IgA RF is predominantly polymeric’! and
has therefore been considered to originate
from mucosal tissues. However, more recent
studies have shown that this RF isotype is
also present and may be produced in non-
mucosal compartments.”> "' Furthermore,
evidence for local production of both IgAl RF
and IgA2 RF subclasses in mucosal (saliva)
and in non-mucosal (synovial fluid)
compartments has been put forward, and a
predominance of IgA2 RF production in
salivary glands compared with synovial fluid
was observed.?

Reduction of RF has been demonstrated
after treatment with SASP and other anti-
rheumatic agents, for example D-penicill-
amine, gold, and methotrexate.? >3 5% 7276
Because the changes in IgA RF and IgM RF
did not correlate with the respective changes in
serum immunoglobulin concentrations in the
SASP treated patients (data not shown), the
reductions in RF are not considered to be
related to the changes in the overall production
of immunoglobulins. Rather, it seems plausible
that SASP directly inhibits RF production, an
influence that is selective for IgA RF and IgM
RF-committed B cells, as synthesis of IgG RF
was not affected. A similar differential effect of
antirheumatic drugs on the various RF classes
has also been demonstrated for penicillamine™
and gold.” The observed significant reduction
in IgA1 RF as opposed to IgA2 RF induced by
SASP treatment may further indicate a
differential effect of SASP on systemic and
mucosal immunity.

In summary, the results from this study
indicate that SASP exerts powerful inhibitory
effects on systemic IgA and IgG production,
but is devoid of similar effects in mucosal
tissues, judged by its lack of effect on immuno-
globulin production in saliva and jejunal fluid.
The effect of SASP on circulating levels of IgA
anti-gliadin antibodies mirrors that on systemic
immunity and favours the previously presented
concept that these antibodies are not of
mucosal origin.”” ”® Finally, SASP seems
selectively to inhibit production of IgA and
IgM RF independently of its effect on
corresponding serum immunoglobulin con-
centrations.
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