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The serum IL-1p, 1L-2, IL-4, IL-6, IL-8, TNF-a and soluble
IL-2 receptor levels were measured, and the presence of anti-
Fey receptor (FeyR) antibodies was investigated in the sera of
18 patients with systemic sclerosis (SSc). An increase of TNF-a
was detected in 8 of the 18 cases. II-1B was elevated in all the
18 patients. Both IL-2 and IL-4 were elevated in 7 cases. The
IL-6 level was elevated in 17 patients, while IL-8 was increased
in all cases. The soluble IL-2 receptor level was elevated in 11
patients. FeyR-specific antibodies were detected in the sera of 6
patients, and there was a significant association between anti-
FeyR antibody positivity and TL-4 elevation. The presence of
anti-FcyR antibodies may influence several cell functions and
may contribute to the remarkable variability of cytokine levels
in SSc. Key words: interleukin; anti-Fey receptor antibody;
scleroderma.
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Systemic sclerosis (SSc) is an autoimmune disease, character-
ized by fibrosis and vasculopathy of the skin and certain
internal organs. In the early stage of SSc. a mononuclear cell
infiltrate appears in the skin, demonstrating the importance of
the altered cellular immunity in this disorder.

Several serum cytokines have been tested in SSc. The results
show a remarkable variability, indicating that the cytokine
levels are influenced by several different factors. Serum
interleukin 1 levels were described as elevated in several cases
(1, 2), but normal values were also described (3, 4). Similarly,
TNF-z, IL-2, IL-4, TL-6 were also found to be normal or
elevated in several patients’ sera (1, 3-10). The serum IL-8
levels have also been described as increased in several cases
with SSc (9. 11). An activation of the cellular Immunity can
also be demonstrated by an increase in the serum soluble IL-2
receptor levels in this disorder (1, 4, 5, 7-9, 12, 13).

The cause of the high variability in the serum cytokine
patterns remains unclear. Beside the geographic differences
and the different selection of patients, serum inhibitory factors,
autoantibodies directed against the different cytokines can
substantially influence the results. Some recent publications
have described the presence of autoantibodies against Fey
receptors (FeyR) in SSc (14). The binding of these antibodies
to a series of cells including monocytes/macrophages, B
lymphocytes, neutrophil granulocytes and natural killer cells
can also modify the serum cytokine levels in this disorder. The
interaction of FeyR (CD16) ligands of natural killer cells and
monocytes induces a transcription and/or secretion of several
cytokines (15, 16).

In this study, we detected anti-FcyR autoantibodies and
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measured the IL-1, IL-2, IL-4, IL-6, IL-8, TNF-a and soluble
IL-2 receptor levels in the sera of 18 patients with SSc.

PATIENTS AND METHODS

Patients

Eighteen patients with SSc encountered at the 3rd Department of
Internal Medicine of University Medical School of Debrecen
(Hungary) were investigated. Clinical and laboratory data of the
patients were evaluated by a standard protocol, as previously described
(17). All patients fulfilled the diagnostic criteria for SSc (18). For the
classification of patients, the two-subset model was used (19). The
mean age+SD of the patients was 53.9+6.2 years and the mean
disease duration 12.3 8.4 years. The mean follow-up of the cases was
6.8+ 3.8 years. Four patients were classified as having diffuse sclerod-
erma. Seventeen patients had lung involvement. Diffuse lung fibrosis
was detected in 4 cases; bibasilar pulmonary fibrosis was found in 11
patients. Signs of restrictive ventilatory failure were found in 11 cases.
Oesophageal dysmotility was detected in 10 cases. Sicca syndrome
was observed in 6 cases and myositis in one case. Cardiac involvement
was found in 7 patients and subcutaneous calcinosis in 2 patients.
None of the patients had renal involvement. An obvious sign of
disease activity (progression of the skin involvement) was detected in
2 cases with diffuse scleroderma, Antinuclear antibodies were detected
by indirect immunofluorescence on HEp-2 cells in 17 patients.
Anticentromere antibodies were found in 2 cases. Eleven patients were
positive for anti-topoisomerase antibody.

With regard to the therapy. nifedipine (20-40 mg daily) was admin-
istered in 16 cases. Pentoxyfylline (800-1200 mg daily) was used in 15
patients. Four patients received D-penicillamine (150600 mg/day)
therapy. Vitamin E therapy (400 mg/week) was administered in 10
cases. H, receptor blocking agents (cimetidine, ranitidine, famotidine)
were used in 10 patients.

The sera of 25 healthy volunteers were also investigated. There was
no significant difference between the patients and the controls in terms
of racial distribution or female/male ratio.

Detection of FeyR-specific autoantibodies

The presence of FeyR-specific autoantibodies was determined. as
previously described (14, 20). Recombinant mouse FcyR (21) was
bound to polystyrene plates (2.5 pg/ml, carbonate buffer, pH 9.7).
This receptor can detect antibodies against all the three types of
human FeyR (14). To prevent non-specific binding of IgG through
the Fc region, the mouse FeyR was reduced and alkylated. After an
incubation with 1:100 and 1:400 dilution of the samples (1 h, room
temperature), the specific antibodies bound to the plates were detected
with peroxidase-labelled anti-human IgG and IgM secondary antibod-
ies produced in sheep (5 pg/ml, Sigma Chemical Co.). The murine
TSK-23 IgM monoclonal antibody directed against mouse FcyR was
used as positive control. Serum samples showing a reactivity above
this positive control were considered as positive if the reactivity
decreased by a serial dilution of the particular sample(s) indicating
the specificity of the binding. No positive sample was found among
the 25 healthy controls tested.
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Measurement of cytokine levels

The cytokine levels were determined by the ELISA method. Sera of
patients with SSc and 25 controls were also evaluated. For the
detection of serum 1L-13, TNF-a, IL-6 and IL-8 levels, Quantikine
immunoassay (R&D Systems Inc, Minneapolis, MN, USA) was used.
For the detection of IL-2 and IL-4, Intertest-2 and Intertest-4 were
used (Genzyme, Cambridge, MA, USA). The soluble IL-2 receptor
level was determined by RIL2s ELISA kit (Immunotech S.A.,
Marseille, France). Duplicates were evaluated by a standard curve
consisting of 7 points. The mean+2 SD values of the controls were
taken as an elevated serum cytokine level,

RESULTS

An increased serum TNF-o level was detected in 8 of the 18
cases. IL-1( was increased in all the 18 patients. IL-2 and 1L-4
were evaluated in 7 cases. IL-6 was elevated in 17 patients,
while IL-8 was increased in all cases. The soluble IL-2 receptor
level was elevated in 11 cases (Tablel). The elevation of
TNF-o and IL-4 levels, compared to the elevation of the other
cytokines, was modest.

Six of the 18 cases showed anti-FcyR IgG antibody positiv-
ity. No IgM antibody was detected, and none of the control
sera contained FcyR-specific antibody. Table IT shows the
number of sera with elevated cytokine levels in the anti-FcyR
antibody positive and negative group. Five of the anti-FcyR
antibody positive sera exhibited simultaneously an elevated
IL-4 level as well (Table IT). The association between anti-
FcyR antibody positivity and increased 1L-4 level was statistic-
ally significant ( p <0.03 by chi-square test). We failed to detect
any correlation of the elevated levels of any investigated
cytokine with sex, age, type of scleroderma, gastrointestinal,
pulmonary, cardiac, renal or muscle involvement, the presence
of antinuclear, anti-Scl-70, or anticentromere antibodies.
Furthermore, no correlation was detected between disease
duration, activity, therapy and cytokine levels (data not
shown).

Table I. Serum cytokine levels in 18 patients with systemic
sclerosis

Controls' (25) SSc (18) SSc (18)
{mean +5D) (mean) (No. of positive cases?)
TNF« 58423 11.0+6.6 8
(pg/ml)
IL-1p 42+1.2 36.3+185 18
(pg/ml)
IL-6 143+79 159.64 1205 17
(pg/ml)
IL-8 3.5+09 321.04+204.1 18
(pg/ml)
IL-2 100.0420 248.84+20.2 7
(pg/ml)
IL-4 0.75+0.1 124125 7
(ng/ml)
sIL-2R 4704 + 1400 6026 +4300 11
(pg/ml)

ICases showing no activity in the sera were taken with a value of 0.
*The number of positive cases was defined as values above the mean
ELISA extinction values of the controls +2 SD.

Acta Derm Venereol (Stockh) 76

Table 11. The distribution of FcyR positivity and increased
cytokine levels in the sera of 18 patients with SS¢

D: diffuse cutaneous systemic sclerosis, L: limited cutaneous systemic
sclerosis (21).

Patients TNF' IL-1 IL-2 IL-4 IL-6 IL-8 sIL-2R FcyR SSc

L. — + + + + + + + D
2 + -+ + + + A + L
3. e + = + = & = + L
4. - + . & o W =k + L
3 — + - = 4+ £ = - L
6. — + + + + + + = L
7,13, + + e s — L
8. — + - - + + —+ - L
9. + + + -  + +  + = L
10. + + i s - L
11. = + + = F + — - L
12, = + - - + + + - L
14. = + — + 4+ o+ = L
15. - + - - - + 4+ - D
16. + H -+ + + + = D
17. + + = =k i = = - D
18. — + -+ - -+ 2 — — | It

'Positive samples were defined as ELISA extinction values above the
mean of the controls +2 SD.

DISCUSSION

In the present study, the serum IL-1f. IL-2, IL-4, IL-6, IL-8,
TNF-» and soluble IL-2 receptor levels were investigated in
18 patients with SSc. Our results are basically similar to those
of previous investigators, with the exception of the very high
proportion of elevated IL-1p, IL-6 and IL-8 levels among our
cases. We measured an increased IL-1f level in the sera of all
patients, while Needleman et al. (3) and Kantor et al. (4) did
not detect IL-1B elevation in their cases. Reitamo et al. (11)
showed an elevated 1L-8 level in 24 of 134 patients, while we
found an IL-8 increase in all patients. IL-1f and IL-6 are
among those cytokines that have been reported to alter various
fibroblast activities, such as growth, production of extracellular
matrix components, production of collagenase or prosta-
glandins and expression of major histocompatibility molecules
(3). IL-8 is produced by a variety of cell types and is
chemotactic for neutrophil granulocytes and possibly also for
T lymphocytes. The second function may be important in SSc,
as in this disorder the inflammatory cell infiltration consists
primarily of mononuclear cells including T lymphocytes.

In our patients TNF-g, soluble TL-2R and IL-2 levels were
evaluated in 28-56%. Similarly to Needleman et al. (3) and
Reitamo et al. (11) we also failed to detect a positive correla-
tion between IL-1, IL-4, IL-6, IL-8 and anti-IL-8 antibody
levels and the disease activity in patients with SSc.

Previous findings in the literature show a remarkable variab-
ility in the cytokine levels. Geographical differences, different
subset, distribution, and/or disease activity of the cases investi-
gated and the presence of autoantibodies against the different
cytokines (11, 22, 23) may contribute to this variability. As
another secondary phenomenon, anti-FcyR autoantibodies
can also contribute to the variability of cytokine levels detected
in SSc (15, 16). Anti-FcyR antibodies were detected against
all the three types of human FeyR in the sera of patients with
SSc, SLE and Sjdgren’s syndrome (14, 20). Since these anti-



bodies can bind to all the three types of human FcyR, they
can possibly influence the functions of monocytes/macro-
phages, B lymphocytes, neutrophil granulocytes and natural
killer cells. These antibodies can contribute to the maintenance
of the high level of circulating immune complexes by blocking
immune complex phagocytosis via the FeyR and can trigger
the release of lysosomal enzymes and reactive oxygen inter-
mediates from granulocytes (24, 25). Besides, these antibodies
possibly enhance the release of certain cytokines from these
cells and may have an impact on the inflammatory mechanisms
occurring in different organs.

In this study, the sera of 6 patients contained specific
antibody against FeyR. We compared the cytokine level in the
anti-FcyR antibody positive and negative group, and we found
a significant association between anti-FcyR antibody positivity
and 1L-4 elevation. The 1L-4 level was elevated in almost all
cases (5/6) with anti-FcyR antibody, while in the negative
group only 2 of 12 patients produced an increased IL-4 level.
The reason for the association of FcyR autoantibodies and
increased 1L-4 level needs further clarification. This cytokine
is produced by the T helper type two (TH2) lymphocytes,
which can express FcyR after activation. The other cytokine
which is also a TH2 product is IL-6, but it can also be
produced by several non-immune cells including fibroblasts;
therefore an elevated serum IL-6 level does not necessarily
originate from the TH2 lymphocytes. To our knowledge, this
1s the first study in which the levels of different cytokines and
anti-FcyR antibody production in SSc¢ are compared, and we
think that the presence of these antibodies may influence
several cell functions and may contribute to the remarkable
variability of cytokine levels in this disorder.

ACKNOWLEDGEMENT

This work was supported by the Hungarian Ministry of Health and
Social Welfare and by the National Foundation for Scientific Research.

REFERENCES

1. Kahaleh MB. Soluble immunologic products in scleroderma sera.
Clin Immunol Immunopathol 1991; 58: 139144,

2. Umehara H, Kumagai S, Murakami M, Suginoshita T, Tanaka K,
Hashida S, et al. Enhanced production of interleukin-1 and tumor
necrosis factor alpha by cultured peripheral blood monocytes
from patients with scleroderma. Arthritis Rheum 1990; 33:
893-897.

3, Needleman BW. Wigley FM, Stair RW. Interleukin-1,
interleukin-2, interleukin-4, interleukin-6, tumor necrosis factor
alpha, and interferon-gamma levels in sera from patients with
scleroderma. Arthritis Rheum 1992; 35; 67-72.

4. Kantor TV, Friberg D, Medsger TAJ, Buckingham RB, Whiteside
TL. Cytokine production and serum levels in systemic sclerosis,
Clin Immunol Immunopathol 1992; 65: 278-285.

5. Clements PJ, Peter JB, Agopian MS, Telian NS, Furst DE.
Elevated serum levels of soluble interleukin 2 receptor, interleukin
2 and neopterin in diffuse and limited scleroderma: effects of
chlorambucil. J Rheumatol 1990; 17: 908-910.

6. Kahaleh MB. Leroy EC. Interleukin-2 in scleroderma: correlation
of serum level with extent of skin involvement and disease
duration, Ann Intern Med 1989; 110: 446450,

7. Famularo G, Procopio A, Giacomelli R, Danese C, Sacchetti S,
Perego MA. et al. Soluble interleukin-2 receptor, interleukin-2
and interleukin-4 in sera and supernatants from patients with

11.

12.

21.

24,

. Boros

Serum cytokine and anti-FcyR autoantibody in SSe¢ 23

progressive systemic sclerosis, Clin Exp Immunol 1990; 81:
368-372.

. Degiannis D. Seibold JR, Czarnecki M. Raskova J, Raska

KJ. Soluble interleukin-2 receptors in patients with systemic
sclerosis. Clinical and laboratory correlations. Arthritis Rheum
1990; 33: 375-380.

. Holcombe RF, Baethge BA, Stewart RM, Betzing K, Hall VC.

Fukuda M. et al. Cell surface expression of lysosome-associated
membrane proteins (LAMPs) in scleroderma: relationship of
lamp2 to disease duration, anti-Sc170 antibodies, serum
interleukin-8, and soluble interleukin-2 receptor levels. Clin
Immunol Immunopathol 1993: 67: 31-39.

. Romero LI, Pincus SH. In situ localization of interleukin-6 in

normal skin and atrophic cutaneous disease. Int Arch Allergy
Immunol 1992; 99: 4449

Reitamo S, Remitz A. Varga J, Ceska M, Effenberger F, Jimenez S,
et al. Demonstration of interleukin 8 and autoantibodies to
interleukin 8 in the serum of patients with systemic sclerosis and
related disorders. Arch Dermatol 1993; 129; 189193,

Zillikens D, Blum C, Dummer R, Hartmann AA, Burg G. Serum
levels of soluble interleukin-2 receptor in systemic and circum-
scribed scleroderma. Dermatology 1992; 184: 233-234,

. Airo P. Bettinzioli M, Gorla R, Cattaneo R. Increased concentra-

tions of soluble interlenkin-2 receptor in the serum of patients
with systemic sclerosis. Ann Rheum Dis 1991; 50: 270-271.

P, Muryoi T, Spiera H, Bona C, Unkeless JIC.
Autoantibodies directed against different classes of FcyR are
found in sera of autoimmune patients. J Immunol 1993; 150:
2018-2024.

. Anegon I, Cuturi MC, Trinchieri G, Perussia B. Interaction of Fc

receptor (CD16) ligands induces transcription of interleukin 2
receptor (CD25) and lymphokine genes and expression of their
products in human natural killer cells. J Exp Med 1988 167:
452-459,

. Debets JM, Van De Winkel JG, Ceuppens JL, Dietaren IE,

Buurman WA, Cross-linking of both FcyR1 and FeyRII induces
secretion of tumor necrosis factor by human monocytes, requiring
high affinity Fec-FeyR interactions. Functional activation of
FeyRIL by treatment with proteases or neuraminidase. J Immunol
1990; 144; 1304-1310.

. Czirjak L, Nagy Z, Szegedi G. Systemic sclerosis in the elderly.

Clin Rheumatol 1992; 11: 483-485.

. Preliminary criteria for the classification of systemic sclerosis

(scleroderma). Subcommittee for scleroderma criteria of the
American Rheumatism Association Diagnostic and Therapeutic
Criteria Committee. Arthritis Rheum 1980; 23: 581-590.

. LeRoy EC, Black C, Fleischmajer R. Jablonska S, Krieg T,

Medsger TA Ir, et al. Scleroderma (systemic sclerosis): classifica-
tion, subsets and pathogenesis. ] Rheumatol 1988; 15: 202205,

. Boros P, Odin JA, Chen J, Unkeless JC. Specificity and class

distribution of FcyR-specific autoantibodies in patients with auto-
immune disease. J Immunol 1994; 152: 302-306.

Qu Z, Odin JA, Glass JD, Unkeless JC. Expression and character-
ization of a truncated murine Fey receptor. J Exp Med 1988; 167:
1195-1210.

. Suzuki H, Takemura H, Yoshizaki K, Koishihara Y, Oshugi Y.

Okano A, et al. [L-6-anti-IL-6 autoantibody complexes with IL-6
activity in sera from some patients with systemic sclerosis.
J Immunol 1994; 152: 935-942.

. Suzuki H, Ayabe T, Kamimura J, Kashiwagi H. Anti-IL-1 alpha

autoantibodies in patients with rheumatic diseases and in healthy
subjects. Clin Exp Immunol 1991; 85: 407-412.

Szegedi A, Boros P, Chen J, Kaffina M, Bona C, Unkeless JC.
An FeyRIIL (CD16)-specitic autoantibody from a patient with
progressive systemic sclerosis, Immunol Lett 1993; 35: 69-76.

. Boros P, Chen J, Bona C, Unkeless JC. Autoimmune mice make

anti-Fey receptor Ig. J Exp Med 1990; 171: 1581-1595.

Acta Derm Venereol ( Stockh) 76



