
The Egyptian Journal of Hospital Medicine Vol., 3 :  36 – 46                     June  2001 

                                                                                                                  I.S.S.N: 12084 

 

 

 

Serum levels of soluble CD95 in patients with 

systemic lupus erythematosus 

 

Magda I. M. El-Mahdy , Fatma A. Mourad* and Wafaa Afify M.H.** 

 
Clinical Pathology , Internal Medicine* and Dermatology** Departments 

Faculty of Medicine for Girls, Al Azhar University 

 

Abstract: 
                  The present study was carried out on 30 patients with systemic lupus 

erythematosus (SLE) and ten apparently healthy individuals as a control group.Systemic 

lupus erythematosus activity index (SLEDAI) was applied to all patients. Anti-double 

stranded DNA antibodies (Anti-dsDNA Abs.) , interleukin-18 (IL-18) and soluble 

CD95 (Apo-1/Fas) were determined in the sera of all studied subjects. The mean ±SD 

SLEDAI  in all patients was 15.25± 6.76 . The anti-dsDNA  antibodies was positive in 

all studied  patients (mean ± SD 264.36 ± 114.85 IU/ml). Serum IL-18 showed 

significant elevation in SLE patients as compared to the control  group (Mean ±SD 

246.13± 114.32I U/ml vs. 45.5 ± 7.32 IU/ml ; p < 0.001).  Serum Soluble CD95 

(sCD95)showed  significant increase in all SLE patients as compared to the control 

group (Mean±SD 648±116.96 pg/ml vs. 270±50.24 pg/ml ;p < 0.001). Serum sCD95 

also showed significant rise in SLE patients with moderate activity as compared to those 

with mild activity (Mean ±   SD 629.16± 72.54 pg/ml vs. 535 ±35.97 pg/ml; p<0.05). 

The serum level of sCD95 in SLE cases with severe activity  showed significant 

increase when compared to those with moderate activity ( Mean±SD 797.5 ± 41.66 

pg/ml  vs.   629.16  ± 72.54  pg/ml ; p <0.001).  

Anti-dsDNA antibodies showed significant positive correlation with SLEDAI 

(r=0.772;p<0.01). IL-18 also showed a significant positive correlation with the SLEDAI 

(r=0.670 ;p<0.01). 

Soluble CD95 showed significant positive correlation with SLDAI (r=0.865 ; p<0.01), 

with anti-dsDNA antibodies (r=0.775 ;p<0.01) and with IL-18 (r =0.722 ; p<0.01). 

From these results it was concluded that serum  sCD95 is increased in patients with 

systemic lupus erythematosus and it is correlated with anti-dsDNA antibodies , with IL-

18 and with the disease activity, so it can be useful marker of disease activity for proper 

management and follow up of SLE patients.   

 

Introduction: 
     

          CD95 (Apo-1/Fas) is a member 

of the nerve growth factor/tumour 

necrosis factor receptor superfamily. 

The Fas protein denots the CD95 

receptor and is 45 kDa type I membrane 

protein(1).The membrane Fas is 

expressed on various normal human 

tissues(2). The soluble CD95 molecules 

are produced either through the 

proteolytic cleavage of membrane 

bound receptors or  as translation 

products of alternatively spliced mRNA 

(3).Interaction of CD95( Fas) with its 

ligand (Fas L) initiates a signal 
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transduction cascade leading to 

programmed cell death(apoptosis) in 

susceptible cells(4).This is mediated by 

activation of proteases termed caspases 

(5).Apoptosis occurs in normal 

development and continues in many 

tissues through life, so unwanted cells 

can be eliminated (6). 

IL-18 is a proinflammatory cytokine 

which promotes inflammation and 

apoptosis (7).    IL-18 is expressed by 

various cell types,including macrop -

hages, denderetic cells, adrenal cortical 

cells, intestinal cells ,skin cells and 

brain cells (8).                       . 

Systemic lupus erythematosus is a 

systemic autoimmune disease which 

damages multiple organ systems and 

cause diverse and variable clinical 

manifestations(9). 

Disturbance in apoptosis or in the 

clearing of apoptotic material might 

result in increased presentation of auto 

antigens which could be related to the 

pathogenesis of SLE (10). 

 

            The aim of this study is to 

evaluate the level of soluble CD95 in 

patients with systemic lupus and if it 

reflects the disease activity and if it 

correlates with other activity indices as 

anti-dsDNA antibodies and IL-18. 
 

Subjects and methods: 
 

          This study included 30 patients 

with systemic lupus erythematosus. 

They were selected from Internal 

Medicine Department and Dermatology 

Clinic in Al-Zahraa University 

Hospital.They were 5 males and 25 

females. Their ages ranged from 18-45 

years old. Ten apparently healthy 

individuals were included as a control 

group(3 males and 7 females, aged  

from 22-42 years old).  

All patients fulfilled the American 

College of Rheumatology (ACR) 

criteria for classification of SLE ( 11). 

The patients were subjected to : 

 
Full history and clinical examination.- 

-Abdominal sonography  

-Estimation of systemic lupus 

erythematosus disease activity index 

(SLEDAI)(12). 

 A SLEDAI of 1-10 denotes mild 

activity, 11-20 moderate activity and ≥ 

21 severe disease activity (13). 

-Routine laboratory investigations(urine 

analysis, kidney and liver function tests 

and complete blood picture). 

The patients and control were subjected 

to the following laboratory tests: 

1- Anti double stranded DNA 

antibodies, using Immunolisa anti-

dsDNA antibody ELISA (IMMCO 

Diagnostic USA) It is solid phase 

ELISA for detection and quantitation of 

Ig G antibodies to double stranded DNA 

in human serum (Positive > 60 IU/ml). 

2- IL-18 : Using human IL-18 ELISA 

kit(MBL Medical &Biological laborat -

ories, Japan).It is based on sandwich 

ELISA. 

3-Serum soluble CD95, using CD95 

(Apo-1/Fas) ELISA kit(Diaclone 

Research,France). It is a solid phase 

sandwich Enzyme Linked-Immuno-

Sorbent assay. 

   

Sampling: 
 
          Ten ml of venous blood were 

withdrawn from the studied subjects. 

One ml was anticoagulated with EDTA 

for routine complete blood count. Two 

ml were anticoagulated with 3.2% 

trisodium citrate solution for 

erythrocyte sedimentation rate. 

The remaining blood were left to clot 

and serum was separated and divided 

into 2 aliquots, one for routine liver and 

kidney function tests. The second 

aliquot was stored at - 20  C till time of 

assay of anti- dsDNA, IL-18 and 

sCD95. 
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Statistical analysis: 

Results were presented as mean± 

standard deviation (SD).Student t test 

was used and linear-regression analysis 

was used to calculate correlation 

coefficient.  

 

Results: 

 
The mean ± SD SLEDAI in patients 

was 14.25 ± 6.76 .Ten patients   

 ( 33.3%)  had mild activity with mean 

± SD SLEDAI 6.4 ± 2, eleven 

patients(36.7%) had moderate activity 

with mean ± SD SLEDAI 16 ± 2.7 and 

9 patients (30%) had severe activity 

with mean± SD SLEDAI 23 ± 2. 

The anti-dsDNA  antibodies were 

positive in all patients with mean± SD 

264.36± 114.85 IU/ml. All control 

subjects were negative for anti-ds-DNA 

antibodies. 

Serum level of IL-18  showed 

significant increase in SLE patients as 

compared to the control group 

(Mean±SD 246.13± 114.32 vs. Mean 

±SD,45.5 ±7.32 IU/ml; p< 0.001 

)(table1).  

The results of serum soluble CD95 

showed significant elevation in all 

patients as compared to the control 

group(Mean±SD 648 ± 116.96 vs. 

270.5± 50.24 pg/ml ; p< 0.001) (table1). 

Serum sCD95 showed significant 

elevation in patients with moderate 

activity as compared to those with mild 

activity (Mean ±SD 629.16 ± 72.54 vs. 

mean±SD 535±35.97 pg/ml ; p < 0.05). 

Also, there was a significant increase in 

sCD95 in patients with severe activity 

as compared to those with moderate 

activity (mean ±SD797.5 ±41.66 vs. 

mean ± SD  629.16 ± 72.54 pg/ml ; p 

<0.001) (table 2). 

           The anti-dsDNA showed  a 

significant positive correlation with the 

SLEDAI (r=0.772 ;p<0.01) (table 3 & 

figure1). 

          There was a significant positive 

correlation between IL-18 and the 

SLEDAI (r=0.670 ; p<0.01)(table 3 & 

figure 2). 

There was a significant positive 

correlation between soluble CD95 and 

SLEDAI in patients (r=0.865; 

p<0.01)(table3 &figure 3).Soluble 

CD95 in patients also showed 

significant positive correlation with 

anti-dsDNA antibodies (r=0.775; p 

<0.01) (table 3 & figure 4)and with IL-

18(r=0.722; p<0.01)(table 3& figure 5). 

 

Discussion: 

 
          Systemic lupus erythematosus is a 

systemic autoimmune disease charact -

erized by  B cell hyperactivity and 

defective T cell functions ( 14) .  

           A common feature of SLE is the 

breakdown of tolerance of self antigens, 

a consequence of which is the 

production of autoantibodies reactive to 

multiple self proteins (15). 

          Double-stranded DNA is a well-

known target of auto antibodies  and is 

the hallmark for the diagnosis of 

SLE(16). Another feature of SLE is 

imbalance of  T helper cell (Th) 

cytokines with production of excess 

proinflammatory cytokines as IL-18, 

IL-17 and IL-12 (17). 

           In this study there was a 

significant elevation of IL-18 in SLE 

patients as compared to the control 

group (p<0.001). These results are in 

agreement with those obtained by 

Esfandiari et al.,2001 (18)who found 

significant elevation of IL-18 in a group 

of SLE patients and reported that IL-18 

accelerated the spontaneous autoim -

mune response through promotion of 

proliferation and interferon γ production 

by Th1, CD8+ T cells and natural killer 

cells. 

          CD95(Apo-1/Fas) is a transme -

mbrane molecule. Fas -mediated 
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apoptosis plays important role in the 

regulation of immune response to 

foreign antigens (19). 

              In the presesnt study there was 

a significant rise of sCD95 in all 

patients as compared to the control 

group (p<0.001). These results are in 

accordance to the results of Al-Maini et 

al., 2000 (20).  

              Also, our results showed a 

significant rise of soluble CD95 in SLE 

patients with moderate activity as 

compared to those with mild 

activity(p<0.05), and in patients with 

severe activity as compared to   those 

with moderate activity(p<0.001).These 

results are in agreement with those 

obtained by Van der Linden et al., in 

2001(21), who found significant 

elevation in soluble CD 95 in patients 

with severe SLE as compared to those 

with non severe SLE . 

            In our study , anti-dsDNA  in all 

SLE patients  was correlated with 

SLEDAI (p<0.01). These results are in 

agreement with those obtained by 

Tyrrell-Price et al., 2001(22),who found 

that the anti-dsDNA  antibodies mirror 

the disease activity activity in a group 

of SLE patients. 

             There was a significant positive 

correlation between IL-18 and SLEDAI 

(p<0.01).These results are parallel to 

those obtained by Wong et al., 

2000(23). 

           Data concerning defects in 

apoptosis in SLE were conflicting as 

some studies found no correlation 

between sCD95 and SLEDAI (24) , 

others found significant positive 

correlation  between sCD95 and SLDAI 

(25). 

             Our study showed  a significant 

positive correlation between sCD95 and 

SLEADI (p<0.01). We also found a 

significant positive correlation between 

s CD95 and anti-dsDNA antibodies 

(p<0.01). These results are in agreement 

with those obtained by                       

Courtney et al., 1999(26) who found a 

significant positive correlation between       

sCD95 and anti-dsDNA antibodies. 

Mahran et al., 1999 found in a group of 

SLE patients a significant elevation of 

anti-dsDNA antibodies which was 

correlated with  lymphocytes CD95.       

They said that increased lymphocyte 

apoptosis might provided more nuclear  

antigens for formation of immune 

complex resulting in increased disease 

activity (27). Other studies found that 

the high level of s CD95 in SLE patients 

might lead to decreased rate of  Fas 

mediated apoptosis of lymphocytes in 

vitro and promote lymphocyte hyper 

activity which  give rise to excessive 

auto antibodies causing the charect -

eristic features of the disease (28 &29).  

          Also , our results showed a 

significant positive positive correlation 

between sCD95 and IL-18, which is a 

marker of disease activity (p<0.01).  IL-

18 can induce the Fas-fas ligand 

caspase- mediated  apoptosis (30).  

          Conclusion: Soluble CD95 is 

increased in systemic lupus erythem -

atosus  and is correlated with the 

disease activity index and with other 

activity markers as anti-dsDNA and IL-

18,so it can be used for monitoring the 

disease activity for proper management 

of SLE patients. 
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Table(1):Mean ±SD of  IL-18 (IU/ml) and sCD95 (pg/ml) in patients as compared to the  

               control group. 

 

 Control 

(n=10) 

Patients 

(n=30) 

t P 

 

-IL-18 (IU/ml) 

 

-SCD95 (pg/ml) 

 

 

45.5±7.32 

 

270.5±50.24 

 

246.13±114.32 

 

648±116..96 

 

4.649 

 

12.83 

 

<0.001 

 

<0.001 

 P<0.001 = significant. 

 

 

Table (2):Comparison of sCD95 level(pg/ml) in SLE patients with  mild , moderate  and  

                severe activity. 

 Mild activity 

(n=10) 

Moderate activity 

(n=12) 

Severe activity 

(n=8) 

-SLEDAI 

Mean±SD 

 

sCD95:- 

Mean 

SD 

t 

p 

 

6.4±2 

 

535 

35.97 

 

 

16±2.7 

 

629.16 

72.54 

3.09 

<0.05 

 

23±2 

 

797.5 

41.66 

8.32 

p<0.001 

 

P<0.05 = significant. 

 

 

Table (3):Correlations between SLEDAI and anti-dsDNA Abs and L-18 and Correlation  

               between sCD95 and SLEDAI,anti- dsDNA and IL-18. 

 

Item r p 

-Anti-dsDNA Abs/SLEDAI 

-IL-18 / SLEDAI 

-sCD95 / SLEDAI 

-sCD95 /anti-dsDNA Abs 

-sCD95 / IL-18 

0.772 

0.670 

0.865 

0.775 

0.722 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

P<0.01 = significant. 
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Figure 1: correlation between anti-dsDNA(IU/ml) antibodies and SLEDAI 

                 (r=0.772; p<0.01). 
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Figure 2: Correlation between IL-18 (IU/ml) and SLDAI 

                 (r= 0.670 ; p<0.01). 
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Figure 3: Correlation between s CD95 (pg/ml)and SLDAI 

                  (r = 0.865; p< 0.01). 
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Figure 4: Correlation between sCD95(pg/ml) and anti-dsDNA antibodies (IU/ml).  (r= 

0.775; p<0.01).                  
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Figure 5: Correlation between sCD95 (pg/ml) and IL-18 (IU/ml) 

                   (r= 0.722 ;p <0.01). 
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 مرضً الذئبت الحمراء الذائب فً المصل فً 59مستىياث سً دي 
 

 **وفاء عفيفً, *فاطمت أحمد مراد, ماجدة إبراهيم محمد المهدي
 **ٗاىجيذيت*اىباطْت اىعاٍت, أقساً اىباث٘ى٘جيا الامييْينيت

 جاٍعت الاصٕش. بْاث. مييت اىطب 
 

 

ٗ عششة أشخاص  أصحاء , اءحٌ إجشاء  ٕزٓ اىذساست عيٚ ثلاثيِ ٍشيض باىزئبت اىحَش
 .ٗىقذ طبق دىيو ّشاط ٍشض اىزئبت اىحَشاء عيٚ مو اىَشضٚ . مَجَ٘عت ضابطت

ٗ سددٚ , 81-اّخشىدد٘ميِ, ٗىقددذ حددٌ دساسددت ااجسدداً اىَمددادة ىيحَددض اىْدد٘ٗٙ اىَددضدٗ  

ٗماّددج ااجسدداً اىَمددادة .  ددٚ ٕددزٓ اىذساسددت ااشددخاصاىددزائب  ددٚ أٍكدداه مددو  59دٙ
 81-ٗىقدذ أهٖدش ٍسدخ٘ٙ اّخشىد٘ميِ. ايجابيت  ٚ مو اىَشضدٚىيحَض اىْ٘ٗٙ اىَضدٗ  

ٗ .  ددٚ ٍكددو اىَشضددٚ اسحواعددا رٗ إَٔيددت ياىَقاسّددت بسددخ٘آ  ددٚ اىَجَ٘عددت اىمددابطت 
اىدزائب  دٚ ااىَكدو اسحواعدا رٗ إَٔيدت  دٚ ٍشضدٚ اىزئيدت ااىحَددشاء  59أهٖدش سدٚ دٙ 

اىدزائب قددٚ  59ٗٗجدذ أُ ٍسدخ٘ٙ سدٚ دٙ . باىَقاسّدت بَسدخ٘آ  دٚ اىَجَ٘عدت اىمددابطت

اىَكو  ٚ حاىت اىْشداط اىَخ٘سدل ىيَدشض أعيدٚ ٍدِ ٍسدخ٘آ  دٚ حاىدت اىْشداط اىبسديل 
اىدزائب  دٚ اىَكدو اسحواعدا رٗ إَٔيدت  دٚ  59ٗمدزىل أهٖدش ٍسدخ٘ٙ سدٚ دٙ. ىيَشض 

اىَشضٚ اىَكابيِ بْشاط شذيذ ىَشض اىزئبت اىحَشاء باىَقاسّت بَسخ٘آ  ٚ اىَشضدٚ 

ٗىقذ ٗجذ أُ ْٕاك علاقدت حبادىيدت ايجابيدت ٕاٍدت بديِ . اىَكابيِ بْشاط ٍخ٘سل ىيَشض 
ٍسددخ٘ٙ ااجسدداً اىَمددادة ىيحَددض اىْدد٘ٗٙ اىَددضدٗ  ٗبدديِ دىيددو ّشدداط ٍددشض اىزئبددت 

ٗ دىيددو ّشدداط  81-مددزىل ٗجددذث علاقددت حبادىيددت ايجابيددت ٕاٍددت بدديِ اّخشىدد٘ميِ. اىحَددشاء 

اىدزائب  دٚ  59ٗٗجذث أيمدا علاقدت حبادىيدت ٕاٍدت بديِ سدٚ دٙ. ٍشض اىزئبت اىحَشاء 
ااجسدداً اىَمددادة ىيحَددض , دىيددو ّشدداط ٍددشض اىزئبددت اىحَددشاء : اىَكددو ٗ مددو ٍددِ 

 59ّٗسدخْبل ٍدِ ٕدزٓ اىْخدائ  أُ ٍسدخ٘ٙ سدٚ دٙ.  81-اىْ٘ٗٙ اىَضدٗ  ٗ الاّخشىد٘ميِ
اىزائب  ٚ اىَكو يشحوع  ٚ ٍشضٚ اىزئبت اىحَشاء ٗ أّٔ ٍشحبل بعلاقت حبادىيدت ايجابيدت 

ّٗشاط اىَشض  81-اّخشى٘ميِ,دة ىيحَض اىْ٘ٗٙ اىَضدٗ  ٍع مو ٍِ ااجساً اىيَما

ٗىٖزا  ٖ٘ يكيح مذاىت ىْشاط اىَشض ٍِ أجو علا  ٗ ٍخابعت أ مو ىَشضدٚ اىزئبدت , 
 .اىحَشاء 

 
 


