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Soluble CD23 (sCD23) is a multifunctional cytokine. Detection of sCD23 in some autoimmune diseases were thought to 
be the indication of B-cell reactivity. The aim of this study is to determine serum level of soluble CD23 in patients with 
systemic lupus erythematosus (SLE) and scleroderma (Scl), and to investigate the possible role of sCD23 in the 
activation of autoimmune process in SLE. Eighteen patients with Scl (9 had limited cutaneous scleroderma and 9 had 
diffuse systemic sclerosis), 21 patients with SLE ( 12 in active period, 9 in inactive period at the time of the study) and 
18 healthy hospital personnel as control group were included in this study. Blood samples were drawn for measurement 
of erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), C3, C4, anti-dsDNA and $CD23 from SLE patients, 
for sCD23 measurement from Scl patients and control group. Serum soluble CD23 concentrations were assayed by 
Sandwich Enzyme Immunoassay using commercially available kits. Serum sCD23 concentrations were found high in 
SLE patients compared to controls (p=0.01). Also, sCD23 concentrations were found to be significantly increased in 
active SLE patients, compared to inactive SLE patients (p-0.004). Concentrations of CD23 were positively correlated 
with anti-dsDNA and negatively correlated with C3. A fair correlation was observed between sCD23 concentrations and 
ESR, and a weak negative correlation with C4. No correlation was found between sCD23 concentrations and 
concentrations of CRP. Median sCD23 concentrations of Scl patients were not statistically different from controls. For 
the clinical follow up of SLE patients, measurements of sCD23 together with C3, C4 and anti-dsDNA may be valuable. 
[Turk J Med Res 1996, 14(3): 97-101] 
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Structure and functions of C D 2 3 which is structurally 
identical to the low affinity receptor of IgE (FcsRII) 
have been widely investigated (1 -4). C D 2 3 is a 45 kD 
MW surface membrane glycoprotein. Membrane 
bound C D 2 3 has functions in B cell activation beside 
being IgE receptor. It is fragmented to the soluble 
forms through a proteolytic process (4). Soluble C D 2 3 
(sCD23) plays a role in B and T cell differentiation (5). 
Detection of s C D 2 3 was thought to be a useful in­
dicator of the state of activation and differentiation of 
B-cel ls. 
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Increased B cell reactivity is a feature of several 
rheumatic d iseases including rheumatoid arthritis (RA) 
and systemic lupus erythematosus (SLE). s C D 2 3 was 
found to be elevated in RA in both serum and synovial 
fluid (6-8). 

Sc leroderma (Scl) is a connect ive t issue disease 
characterized by col lagen overproduction by fibro­
blasts and endothelial cell injury leading to speci f ic 
clinical manifestations. Cytokines such as interleukin-1 
B (IL-1 6), tumor necrosis factor-alpha (TNF-a), inter-
feron-gamma (IFN-7) and IL-2 have been reported to 
influence fibroblast metabol ism in vitro (9-12). It is 
known that IL-4 also induces dermal fibroblasts to sec ­
rete collagen, thus IL-4 might be involved in the patho­
genesis of Sc l (12). IL-4 up regulates C D 2 3 expression 
on B cells and s C D 2 3 release (13). 

In this study we studied s C D 2 3 concentrations in 
the sera of S c l and S L E patients and determined its 
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correlation with acute phase reactants and anti-
d s D N A in patients with S L E . 

MATERIALS AND METHODS 
Blood samples were obtained from 18 patients with 
Sc l (mean age: 44±9 years, range: 25-63; F /M : 18/0), 
21 patients with SLE (mean age: 32±5 years, range: 
25-42; F/M:18/3) and 18 healthy hospital personnel as 
control group ( mean age: 32±6 years, range: 24-42; 
F / M : 14/4) . All patients with S L E fulfilled at least 4 of 
the 1982 revised A R A criteria for the classification of 
S L E (14). The mean d isease duration before start of 
the study was 3.2±2.1 years (range: 1-5). Among S L E 
patients, 12 of them were in active period with clinical 
symptoms and results of standard laboratory tests. 
Exacerbat ions were defined as descr ibed previously 
(15). Sc l patients were classif ied according to Amer­
ican Col lege of Rheumatology criteria (16). The mean 
duration of the d isease was 7.2±4.3years (range: 3-
12). Of the 18 Sc l patients, 9 had limited cutaneous 
sc leroderma and 9 had diffuse systemic sclerosis. 
B lood samples were drawn for measurement of eryth­
rocyte sedimentation rate (ESR), C-reactive protein 
(CRP), C 3 , C 4 , ant i -dsDNA and s C D 2 3 from S L E pa­
tients; for s C D 2 3 from Sc l patients and control group. 
P lasma samples were stored at -20°C for study of 
s C D 2 3 . 

Serum s C D 2 3 concentrat ions were assayed by 
Sandwich Enzyme Immunoassay (SEIA) using c o m ­
mercially available kit (Bindazyme, The Binding Site, 
UK). 

Erythrocyte sedimentation rate was measured by 
Westegren method. C-react ive protein, C3 and C4 
was measured by nephelometry (normal range: 0-6 
mg/L, 85-193 mg /dL and 12-36 mg/dL respectively). 
An t i -dsDNA was assayed by radio immunoassay 
method (Amerlegs-M, U.K., normal range: 0-7 ILT/mL). 

Statistical analysis: Differences in parameters bet­
ween groups were evaluated with Mann-Whitney U, 
and Kruskal-Wall is tests. Spearman 's test was applied 
for detection of correlations between different study 
parameters. 

RESULTS 
Among S L E patients, 12 of them were in exacerbation 
period during the study. Erythrocyte sedimentation 
rate, C 3 , C 4 , serum ant i -dsDNA and s C D 2 3 levels of 
active and inactive S L E patients are shown in Table 1 
(median and interquartile range-IQR). Erythrocyte s e d ­
imentation rate was significantly increased during exa­
cerbations (median values: 24 mm/hr versus 86 m m / 
hr, p=0.001). Median C3 and C4 levels were 120.0 
(7.5) mg/dL and 24.0 (5.5) mg/dL respectively in pa ­
tients with inactive d isease and decreased to 65.5 
(41.3) mg/dL and 15.0 (10.0) mg/dL in active S L E pa ­
tients. Median ant i -dsDNA levels of active and inactive 
S L E patients were 4.5 (9.5) lU /mL and 80.0 (21.0) IU/ 
mL respectively, (p=0.0001 ). 

Soluble C D 2 3 concentrations were found high in 
S L E patients compared to controls and patients with 
Sc l (p=0.01). Distribution of the serum concentrations 
of s C D 2 3 in S L E and Sc l patients and control group 
are shown in Figure 1. In this box-plot figure, lower 
boundary of the box is the 25th percentile, upper 
boundary is the 75th percentile and the length of the 
box corresponds to IQR which is the difference be­
tween 75th and 25th percentiles. Lines drawn from the 
ends of the box, represent largest and smallest ob­
served value that is not outlier, and horizontal line in­
s ide the box represents the median. During exacerba­
tion period, s C D 2 3 serum concentrations were found 
to be significantly increased compared to inactive S L E 
patients (median and IQR: 1.13 ( 1.2) pg/mL and 2.69 
6.4) pg/mL, p=0.004). 

Concentrat ions of s C D 2 3 were correlated with 
ant i -dsDNA (r = 0.67, p=0.001) and negatively correla­
ted with C3 (r = -0.59, p=0.007) (Figure 2 and 3). A fair 
correlation was observed between s C D 2 3 concentra­
tions and E S R (r = 0.55, p=0.009), and a weak neg­
ative correlation with C4 (r = -0 .51, p=0.017). No cor­
relation was found between s C D 2 3 concentrations 
and C R P . 

Median s C D 2 3 concentrations of Sc l patients 
were 1.1 (0.1-4.5) pg/mL. This level was not statist ical­
ly different from controls (median and range of s C D 2 3 

Table 1. E S R , C 3 , C4 and serum Ant i -dsDNA and s C D 2 3 levels of active and inactive S L E patients (Median and 
IQR). 

E S R C 3 C 4 An t i -dsDNA s C D 2 3 

(mm/hr) (mg/dl) (mg/dl) (IU/ml) (pg/ml) 

Inactive S L E (n=9) 24.0(10.5) 120.0 (7.5) 24.0(5.5) 4.5(9.5) 1.13(1.2) 

Act ive S L E (n=12) 86.0(6.3) 65.5(41.3) 15.0(10.0) 80.0(21.0) 2.69(3.4) 

p value* 0.001 0.001 0.005 0.0001 0.004 

active vs inactive S L E 
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of control group: 0.33; 0.1-2.6 pg/ml, p=0.18). Median 
s C D 2 3 levels were also not different in patients with 
limited cutaneous and diffuse systemic sclerosis. 

DISCUSSION 
In this study we have observed elevated s C D 2 3 levels 
in the sera of S L E patients. Soluble C D 2 3 levels of pa­
tients with Sc l were not different from controls. For 
S L E this finding agrees with the results of previous 
studies (8). Bansal and co-workers found that in­
creased s C D 2 3 levels may be important in the etiology 
of hypergamaglobul inemia in these patients, but could 
not find a direct correlation between serum s C D 2 3 
and the degree of hypergamaglobulinemia associated 
with S L E (8). 

sD23 
pg/ml 

Figure 1. Boxplot graphics of the serum levels of 
s C D 2 3 in S L E and Sc l patients and control group. The 
horizontal lines inside the boxes represent medians; 
the upper and lower margins of the boxes correspond 
to 75th and 25th percentiles, respectively. 

Condi t ions associated with B-cel l proliferation 
appear to be together with raised level of s C D 2 3 as 
noted in patients with B - C L L (17). B-cel l hyperactivity 
has been observed in both peripheral blood and bone 
marrow of patients with S L E . This disease is char­
acterized by the production of a wide range of auto 
antibodies. Among these, antibody to double-
stranded D N A (anti-dsDNA) is considered most specif­
ic for the disease. An t i -dsDNA antibodies fluctuate 
with the disease activity, can be detected at high lev­
els during active d isease and thought to play im­
portant role in the pathogenesis of S L E by the forma­
tion of immune complexes that are involved in the 
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Figure 3. Correlation between sCD23 and C3 in SLE patients (n=21) 

development of t issue injury (15). A l so measurements 
of complement factors is widely used to assess dis­
ease activity. Decreased C3 as well as C4 levels have 
been reported to be associated with active d isease in 
S L E . In one study serial measurements of ant i -dsDNA 
antibodies revealed a higher sensitivity for predicting 
an exacerbation than did serial measurements of C3 
and/or C4 (18). 

In the current study, we found a positive correla­
tion bet-ween s C D 2 3 and ant i -dsDNA antibodies, and 
a negative correlation between s C D 2 3 and C3 and C4 
measurements. Thus for the clinical follow up of S L E , 
measurements of s C D 2 3 together with C 3 , C4 and 
ant i -dsDNA may be valuable. Serial determinations of 
s C D 2 3 before and during exacerbation, would give 
better information. 

In the pathogenesis of S c l , immune activation is 
well establ ished but the precise mechanism and exact 
trigger of immune involvement is not known (9). It is 
suggested that hyperactivity of fibroblasts is mediated 
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by immune cells or their soluble products and that it 
may be secondary to abnormalit ies in cytokine pro­
duction and /or activity (9-12). It is still unclear whet­
her immune alteration fol lows or precedes endothelial 
changes. It has been shown that in-vivo activated pe­
ripheral blood mononuclear cells of patients with Sc l 
spontaneously secrete excessive amounts of fibro-
genic cytokines which are involved in the modulation 
of connect ive t issue synthesis. These cytokines might 
mediate irreversible alterations in connective t issue 
that characterize this d isease. Cytokines such as IL-
1(3, T N F - a , IFN-y and IL-2 have been reported to in­
f luence fibroblast metabolism in vitro. In addition to 
T N F - a and IL-16, t issue growth factor-B, platelet dri­
ven growth factor and fibroblast growth factor are 
called fibrogenic cytokines. IL-4 was also one of them 
(19). IL-4 induces dermoblasts to secrete col lagen. In 
one study, IL-4 stimulation of control and RA pe­
ripheral b lood mononuclear cel ls and B-cel ls led to a 
major enhancement of s C D 2 3 production. Needleman 
and co-workers reported that IL-2, IL-4 and IL-6 were 
detected more frequently in sera from scleroderma pa­
tients than in sera from controls ( 11 ) . 

In our study, s C D 2 3 levels were not different from 
healthy controls in patients with Sc l . One could expect 
to find it high, because IL-4 up-regulates C D 2 3 ex­
pression on B cel ls and s C D 2 3 release (20). In one 
study high proportion of circulating CD23+ monocytes 
was detected in patients with Sc l as compared with 
controls (21 ). To our knowledge, there is no study in 
the literature about serum levels of s C D 2 3 in patients 
with Sc l . However, due to short half life of cytokines in 
the circulation or presence of serum inhibitors, serum 
level of a cytokine may not be found high, even when 
lymphocyte or macrophage activation can be de­
monstrated by other means (22). 

Skleroderma ve sistemik lupus eritematozusta 
soluble C D 2 3 

Soluble CD23 (sCD23) birden fazla fonksiyonu 
olan bir sitokindir. Bazı otoimmun hastalıklarda 
tespit edilmesi B-hücre aktivitesinin belirteci ol­
duğunu düşündürmektediir. Bu çalışmanın 
amacı sistemik lupus eritematozuslu (SLE) ve 
siklerodermalı (Scl) hastalarda serum soluble 
CD23 düzeyini tespit etmek ve SLE'de imuh-
temel otoimmun sürecin aktivasyonundaki muh­
temel rolünü araştırmaktır. Bu çalışmaya 18 
sklerodermalı (9 sınırlı deri hastalığı olan ve 9 dif-
füz sistemik sikllerodermalı), 21 SLE'li (12 aktif 
periyodlu ve 9 inaktif periodlu) ve kontrol grubu 

olarak da 18 sağlıklı hastane personeli dahil edil­
di. Eritrosit sedimentasyon hızı (ESR), C-reaktif 
protein (CRP), C3, C4, antids DNA ve sCD23 
düzeylerini ölçmek için SLE'li ve Scl'li has­
talardan ve kont-rol grubundan sCD23 düzeyini 
ölçmek çin kan alındı. Serum soluble CD23 dü­
zeyi Sandeviç Enzim Immunoassay ile çalışıldı. 
SLE'li hastalar kontrol grubuyla karşılaştırılınca, 
sCD23 düzeyi inaktif hasta grubuna göre anlamlı 
olarak yüksek bulundu (p=0.004). CD23 kon­
santrasyon/an anti-ds DNA ile pozitif ve C3 ile 
negatif korelasyon gösteriyordu. sCD23 düzeyi 
ile ESR ara-sında hafif bir ilişki ve C4 düzeyi 
ile de zayıf negatif korelasyon vardı. sCD23 kon­
santrasyonu ile CRP arasında ilişki bu­
lunamamıştır. Scl'li hastalann ortalama sCD23 
düzeyleri ile kontrol grubu arasında istatistiki an­
lamda fark bulunamadı. SLE'li hastalann ta­
kibinde C3, C4 ve anti-ds DNA ile birlikte sCD23 
düzeyinin ölçümünün bir değeri olabilir. [Turk J 
MedRes 1996;14(3): 97-101] 
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