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ABSTRACT 

  
Background: The incidence of Systemic Lupus Erythematosus (SLE) appears to be 
increasing and the main cause of death in that disease is coronary artery disease 
since SLE is associated with premature atherosclerosis. The association of plasma 
interleukin-18 levels and proinflammatory cytokines with cardiovascular risk in SLE 
patients has not been extensively established. Hyperhomocysteinemia is associated 
with increased risk for cardiovascular events, but it is not clear whether it is a marker 
or mediator for vascular dysfunction or a marker for another risk factor. Aim of the 
work: The purpose of the present study was to determine whether plasma IL-18, SAM, 
SAH and SAM/SAH ratio are associated with cardiovascular risk factors and disease 
activity in SLE patients. Subjects and Methods: The plasma concentrations of a novel 
pro-inflammatory cytokine, interleukin (IL)-18 by ELISA as well as SAM,SAH and 
SAM/SAH ratio by HPLC was determined  in 31 patients with systemic lupus 
erythematosus (SLE) and 30 sex- and age-matched healthy control subjects and 
correlated them with cardiovascular risk factors and  the SLE disease activity. For 
every patient the systemic lupus disease activity was assessed using the Systemic 
Lupus Erythematosus Disease Activity Index (SLEDAI). Body mass index (BMI), 
systolic blood pressure, diastolic blood pressure, CBC, liver functions, plasma 
creatinine, urine analysis, erythrocyte sedimentation rate (ESR)1, ANA, anti- ds DNA, 
C3, C4, fasting insulin and glucose, plasma lipid profile, plasma SAH,SAM 
,SAM/SAH ratio, titers of autoantibodies against oxidized low-density lipoprotein and 
carotid intima media thickness (CIMT) were determined. SLE patients with a history 
of diabetes mellitus, hypertension, hyperlipidemia, smoking, or coronary artery 
disease (CAD) and positive pregnancy test were excluded. Results:  The mean age of 
SLE patients was 35.1±10.3 years and the mean duration of SLE was 4.2± 2.9 years. 
Plasma concentrations of IL-18 were significantly higher in SLE patients than age-
matched healthy controls (p< 0.001). Also, plasma SAH is elevated in SLE patients 
versus controls while SAM and SAM/SAH ratio were significantly lower in SLE 
patients versus controls. Elevation of plasma IL-18 correlated positively and 
significantly with SLE disease activity index. In addition, plasma concentrations of 
IL-18 correlated positively and significantly with BMI, insulin, Homeostasis model 
assessment insulin resistance (HOMA IR), triglycerides, CIMT, and SAH, in SLE 
patients. IL18 concentrations showed a positive and significant correlation with 
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plasma creatinine (r=0·7, P = 0·001), antinuclear antibody (ANA) (r= 0.6, p=0.001), 
anti double stranded DNA (dsDNA) (r=0.5, p=0.008), ESR1 (r= 0.56, p=0.001). The 
concentrations of plasma IL-18  in SLE patients with elevated plasma creatinine were 
significantly higher than those with normal plasma creatinine (285.7.6±59.6 pg/ml vs 
182.8±29.4, p< 0.001). Also, SLEDAI correlated positively with both plasma levels of 
insulin and HOMA-IR values (p<0.05 in both). Conclusions: In SLE patients, a high 
IL-18 level reflects activity of the disease and is related to cardiovascular risk factors. 
IL-18 is therefore suggested to play a crucial role in triggering the inflammatory 
processes of premature atherosclerosis in SLE, in addition to the markers of 
disturbed homocysteine metabolism could play a role as mediator of cardiovascular 
disorders in SLE. 
Key words: IL 18, SAH/SAM ratio, Systemic Lupus Erythematosus, Disease activity, 
atherosclerosis, T-helper cell cytokines 

 
INTRODUCTION 

 
Systemic lupus erythematosus 

(SLE) is a systemic chronic 
inflammatory disorder characterized 
by a wide range of immunological 
hyperactivity, autoantibody 
production and multi-organ 
damages(1).  

Women with SLE have been 
demonstrated to have 50-fold 
increased risk of developing 
myocardial infarction than women in 
general population. The relative risk 
for coronary heart disease has been 
still 7 to 17-fold higher, even after 
adjusting for traditional risk factors in 
SLE(2). Therefore, these reports have 
suggested that patients with SLE 
possess excess risks over the 
traditional risk factors for the 
development of accelerated 
atherosclerosis, and these risk factors 
might be metabolic changes like 
lipoprotein oxidation, insulin 
resistance, hyperhomocysteinemia and 
vascular stiffness which may also 
significantly contribute to the 
pathogenesis of cardiovascular 
disease(3).  

Cytokines play an important and 
diverse role in the pathogenesis of 
lupus. There are a variety of 
hypothetical explanations for cytokine 
imbalances in that disease. 
Considerable attention has been given 
to the Th1/Th2 model as well as to 
combinations of pro- and anti-
inflammatory mediators(1). 

 Interferon- γ (IFN- γ) is the 
classic Th1 cytokine. Its expression is 
regulated by a number of IFN-
inducing monokines, such as IL-12, 
IL-18, and IL-15. Elevated serum 
levels of IL-12,IL-18,and IFN- γ have 
been observed in patients with active 
lupus(4). Also, IL 18, make 
atherosclerotic lesions in SLE more 
prone to rupture than in ‘normal’ 
atherosclerosis(5).  

Elevation of plasma concentration 
of total homocysteine (tHcy) is 
considered to be a clinical risk factor 
for cardiovascular disease(1–3). Mild or 
moderate hyperhomocysteinemia 
(plasma tHcy concentration of 15 to 
50 mmol/L) is found in up to 40% of 
patients with myocardial infarction, 
stroke, or venous thrombosis(6), and it 
may contribute to the pathogenesis of 
cardiovascular diseases in SLE(7). 
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Aim of work 
To evaluate the relationship of 

interleukin 18 concentrations as well 
as SAH,SAM and SAM/SAH ratio to 
some cardiovascular risk factors in  
patients with Systemic Lupus 
Erythematosus (SLE) and to evaluate 
their possible clinical significance 
with the disease activity. 

 
PATIENTS & METHODS 

 
The current study was carried out 

on 31 patient with SLE (27 female 
and 4 males) selected from the 
Rheumatology and Immunology 
Outpatient and Inpatient Clinic at 
Mansoura University Hospitals, 
Internal Medicine Department. Thirty, 
sex- and age-matched healthy 
volunteers were recruited as controls. 

 All patients fulfilled four or more 
of the American College of 
Rheumatology revised criteria for 
diagnosis of SLE(8). 

SLE patients with a history of 
diabetes mellitus, hypertension, 
hyperlipidemia, smoking, or coronary 
artery disease (CAD) and positive 
pregnancy test were excluded.  

The systemic lupus disease 
activity was assessed using the 
Systemic Lupus Erythematosus 
Disease Activity Index (SLEDAI). 
SLEDAI was developed by the 
consensus experts a global assessment 
of lupus disease activity. Points are 
based on a weighted index for lupus 
disease activity with 8 points for 
central nervous and vascular systems, 
4 points for renal and musculoskeletal 
system, 2 points for serosal, dermal 
and immunological systems, 1 point 
for constitutional and hematologic 
parameters. The points are assigned if 

the descriptor is present at the time of 
the present visit or within the 
preceding 10 days. Mild to moderate 
disease is associated with SLEDAI 
scores ≤10 and SLEDAI scores >10 
are associated with greater disease 
activity. In the present study any value 
above 4 was considered active 
disease(9). Study subjects underwent 
full history taking and thorough 
physical examination. The BMI of 
each patient was calculated as the 
weight in kilograms divided by the 
square of height in meters. Blood 
pressure was measured, laboratory 
investigations: urine analysis.  

Especially for proteinuria, RBCS 
casts, complete blood count, liver 
functions, serum creatinine,  ESR by 
westergreen method, antinuclear 
antibody (ANA) by ELISA(10), anti 
double stranded DNA antibodies 
(anti- ds DNA) by ELISA(11), and 
complement C3, and C4 were 
determined by radial immunodiffusion 
technique(12). 
Estimation of plasma IL 18 
concentrations: 

Plasma IL 18 concentrations of 
SLE patients and controls were 
measured by enzyme-linked 
immunosorbent assay (ELISA) using 
the human bioactive IL-18 ELISA kit 
(Medical & Biological Laboratories 
Co., Ltd., Nagoya, Japan). The 
concentration of human IL-18 was 
calculated from a dose response curve 
based on reference standards provided 
by the kit(13)  
Separation of S-adenosylmethionine 
and S-adenosylhomocysteine by 
high performance liquid 
chromatography (HPLC)(14):  

Plasma was mixed 1:2 with 0.4 M 
HClO4 for 30 minutes and centrifuged 



 
 
Bull. Egypt. Soc. Physiol. Sci. 30 (1) 2010                                    El Samanoudy et al. 

 
56

at 10000 g for 15 min at 4°C; the 
supernatant was filtered through a 0.2-
mm poly-propylene syringe filter (0.4 
mm diameter, Whatman, Clifton, NJ, 
USA). A 20 µl aliquot of the acid 
extract was applied directly onto the 
HPLC. SAM and SAH standards 
(Sigma, St. Louis, MO, USA) were 
dissolved in water at a concentration 
of 1 mM and then diluted with 0.4M 
HClO4 to the final concentration used 
during HPLC analysis. Aliquots of 20 
µl of standard solutions containing 50 
–11000 pmol were injected onto the 
HPLC. Hewlett Packard HPLC model 
1984 B equipped with variable UV 
detector (Hewlett Packard, 1050 
series, USA) adjusted at wavelength 

254 nm was used. The separation was 
done on reversed phase (RP 18 C 
Lichrosorb, 15 cm - 4.6 mm i.d., 
Hibar, Merck, Darmastadt, Germany) 
column. The mobile phase consisted 
of 40 mM NH4H2PO4, 8 mM 1-
heptanesulfonic acid (Sigma,St. Louis, 
MO, USA)., and 18% (v/v) methanol 
(HPLC grade), pH adjusted to 3.0 
with HCl. HPLC analyses were 
conducted at a flow rate of 0.7 
ml/min. HPLC was performed at room 
temperature. Quantification was based 
on integration of peak areas and 
compared to the standard calibration 
curves of SAM and SAH (Fig. 1). The 
results are expressed in nmol /L. 

 
 
 
 
 
Figure1: HPLC Chromatogram of standard mixture of SAM, and SAH: 
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Estimation of fasting blood glucose, 
insulin and lipid profile 

The fasting glucose concentration 
was determined using an enzymatic 
colorimetric method (Sigma Chemical 
Company, St Louis, MO, USA). 
Fasting insulin concentrations was 
conducted using an Abbott IMx 
Insulin Kit based on a microparticle 
enzyme immunoassay (MEIA) 
(Abbott Laboratories, Dainabot, and 
Tokyo, Japan). Homeostasis model 
assessment insulin resistance (HOMA 
IR) and HOMA ß-cell were calculated 
according to the formulae in the 
HOMA model(15). 

Enzymatic methods were used to 
determine plasma concentrations of 
total cholesterol (Beckman TC 
Reagent)(16), and triglycerides 
(Beckman TG Reagent)(17), and high-
density lipoprotein-cholesterol (HDL-
C)(18). Low-density lipoprotein-
cholesterol (LDL-C) was determined 
by the Friedewald equation(19). 
Susceptibility of LDL to oxidation 
was determined according to titres of 
autoantibodies against oxidized LDL 
(ox-LDL) using an ImmuLisaTM 
Anti-oxLDL Antibody ELISA Kit 
(IMMCO Diagnostics, Buffalo, NY, 
USA).  

Carotid IMT of the common 
carotid artery was determined using 

duplex ultrasonography with a high-
resolution 7.5-MHz transducer (SSA-
380A; Toshiba, Tokyo, Japan). 
Carotid IMT was defined as the 
distance from the leading edge of the 
first echogenic line to the leading edge 
of the second echogenic line in the 
sonographic image. Measurements of 
IMT were made at each of the three 

sites of the greatest thickness on both 
sides. Carotid IMT was defined as the 

mean of these maximal IMT 
measurements(20).  
Statistical analyses 

Data were collected, revised, 
verified then edited on personal 
computer and then analyzed using the 
Statistical Package of Social Sciences 
(SPSS) version 10 for Windows 
(SPSS, Inc., Chicago, IL, USA). Data 
were presented using mean and 
standard deviation (SD) for all 
quantitative values and or number of 
cases (percentage) for qualitative 
values.  

The distribution of tested 
variables was examined graphically 
for normality. Pearson's correlation 
analysis was used to examine the 
relationships between plasma IL-18 
and tested cardiovascular risk factors. 
Receiver Operating Characteristic 
(ROC) graph analysis for plasma IL-
18 and SAM/SAH ratio in order to 
quantitate and assess its diagnostic 
performance in differentiation 
between SLE patients and control 
subjects. P values <0.05 were 
considered significant for all statistical 
analyses in the present study.  
 

RESULTS 
 

The study populations comprised 
31 patients with SLE with a mean age 
of 35.1±10.3 years and 30 control 
subjects with a mean age of 33.4±9.6 
years. Patients with SLE and control 
subjects were well matched with 
respect to age, gender and BMI. The 
mean SLE disease duration was 
4.2±2.9 years (range from 0.2 to 10 
years). 

The concentrations of plasma IL-
18 in SLE patients were significantly 
higher than those in control subjects 
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(222.6±66.5 pg/ml versus 133.4±44.2, 
p< 0.001).   

The plasma concentration of 
SAM is statistically significantly 
lower in SLE patients than the control 
group(86.1±10.2 versus 116.1 
±26.9,p< 0.001), the plasma SAH 
concentration shows statistically 
significant increase in SLE patients 
than  the controls(34.7±7.8 versus 
23.8±6.9 ,p< 0.001),consequently the 
SAM/SAH ratio shows statistically 
significant decrease in SLE patients 
than the controls(2.65±0.94 versus 
5.24 ±1.8 p< 0.001)( table ,1). 

However, there was a significant 
positive correlation between IL-18 
concentrations and SLEDAI score in 
SLE patients (r = 0.449, P = 0.004) 
(figure 2).  

There were significant positive 
correlation between plasma IL-18 
concentrations and body mass index 
(r= 0.45,p= 0.01), plasma levels of 
triglycerides (r=0.42,p=0.02), fasting 
insulin  (r=0.54,p=0.002) and HOMA-
IR (r= 0.52,p=0.003), CIMT 
(r=0.22,p= 0.04). 

No significant correlation was 
found between IL-18 concentrations 
and other cardiovascular risk factors 
(table 2). 

There were significant positive 
correlation between plasma IL 18 
concentrations and ANA 
(r=0.6,p=0.001), Anti dsDNA (r= 0.5, 
p=0.008), ESR1 (r= 0.56, p=0.001) 
and serum creatinine (r= 0.7, p=0.001) 
(table 3). 

 The concentrations of plasma IL-
18   in SLE patients with elevated 
plasma creatinine were significantly 
higher than those with normal plasma 
creatinine (285.7.6±59.6 pg/ml versus 
182.8±29.4, p< 0.001; 18.5±7.6 

ųmol/l versus 12.8± 3.7, p< 0.001 
respectively), while, SAM/SAH ratio 
was significantly lower in patients 
with elevated plasma  creatinine than 
those with normal plasma  creatinine.  

CIMT was significantly greater in 
SLE patients than in control subjects 
(0.89 ± 0.42 vs. 0.59 ± 0.11 mm, 
P<0.0001) (table 1). Plasma 
concentrations of IL-18 tended to 
correlate positively with mean CIMT 
(r = 0.22, P = 0.04) (table 2).  

There was positive correlations 
between systemic lupus 
erythematosus disease activity index 
and both plasma levels of insulin and 
HOMA-IR values (p<0.05 in both) 
(table 5).  

Also, there was positive 
statistically significant positive 
correlation between plasma SAH 
concentration and BMI, IL-18 and 
plasma creatinine level, but it showed 
significant negative correlation with 
HDL-C, and fasting blood glucose 
level (table 4). 

On the other hand, there was 
statistically significant negative 
correlation between plasma SAM 
concentration and triglycerides, IL-18, 
fasting plasma glucose and plasma 
creatinine level and there was 
significant negative correlation 
between SAM/SAH ratio and BMI, 
TG, HDL-C, IL-18, fasting blood 
glucose and plasma creatinine level. 

Figure 3 shows Receiver 
Operating Characteristic (ROC) graph 
analysis for plasma IL-18 and 
SAM/SAH ratio. The graph was 
applied in order to quantitate and 
assess its diagnostic performance in 
differentiation between SLE patients 
and control subjects. It revealed that 
the best cut off value of plasma IL-18 
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was 3.7 as the diagnostic sensitivity 
was 70.3 %, specificity of 90.3%. The 
area under the ROC curve was 0.83 
(95% confidence interval 0.75-0.94, 
p=0.001) and SAM/SAH ratio was 3.7 

as the diagnostic sensitivity was 80.0 
%, specificity of 91.0%. The area 
under the ROC curve was 0.91 (95% 
confidence interval 0.80-0.97, 
p=0.001).

 
 
 
 
 
Table 1: Descriptive statistics of different parameters among the controls and SLE 
patients:  

Control 
subjects 

SLE 
patients 

Variable 

30 31 Number 
25/5 27/4 Sex (Female/male) 
33.4±9.6* 35.1±10.3 Age (years)  (Mean ±SD) 
NA 4.2±2.9 Duration of diagnosis of SLE (years) (Mean ±SD) 
25.3±3.2* 23.2±4.8 BMI (Mean ±SD) 
A 9.4±5.2 SLEDAI score(Mean ±SD)    
133.4±44.2** 222.6±66.5 Plasma IL 18 (pg/ml(Mean ±SD)) 
**116.1±26.9 86.1±10.2 Plasma SAM(nmol/l) (Mean ±SD) 
**23.8± 6.9 34.7±7.8 Plasma SAH(nmol/l) (Mean ±SD) 
**5.24± 1.8 2.65±0.94 Plasma SA/SAH ratio(Mean ±SD) 
5.7±0.5** 7.6±1.5 Plasma insulin( ụU/ml) (Mean ±SD)   
**1.6±0.5 1.9±0.3 HOMA-IR(Mean ±SD) 
0.59 ± 0.11** 0.89 ± 0.42 CIMT (mm) (Mean ±SD) 

Standard deviation (SD), NA (not applicable), body mass index (BMI). Systemic lupus 
erythematosus disease activity index (SLEDAI), Carotid intima media thickness 
(CIMT)* (p > 0.05), ** ( p< 0.001) 
  
 



 
 
Bull. Egypt. Soc. Physiol. Sci. 30 (1) 2010                                    El Samanoudy et al. 

 
60

Table 2: Correlation of plasma IL 18 with some cardiovascular risk factors and 
dosage of used medications in SLE patients 

Parameter r p 
Body mass index (Kg/m2) 0.45 0.01 
Systolic blood pressure  (mm Hg) 0.15 0.4 
Diastolic blood pressure  (mm Hg) 0.02 0.4 
Total cholesterol (mg/dl) 0.19 0.3 
Triglycerides (mg/dl) 0.42 0.02 
HDL-C (mg/dl) -0.34 0.06 
LDL-C (mg/dl) 0.21 0.3 
Ox-  LDL (EU/ml) -0.07 0.7 
Fasting plasma glucose (mg/dl) 0.24 0.19 
Fasting insulin ( ụU/ml) 0.54 0.002 
HOMA-IR 0.52 0.003 
HOMA-β 0.24 0.19 
CIMT (mm) 0.36 0.04 
High density lipoprotein- cholesterol, HDL-C; Low density lipoprotein- cholesterol, 
LDL-C; Oxidized low density lipoprotein, ox- LDL; Homeostasis model assessment 
insulin resistance, HOMA-IR ; Homeostasis model assessment beta cell, HOMA-β, 
Carotid intima media thikness (CIMT) 
 
 
 
 
 
 
Table 3: Correlation between plasma IL-18 concentration  and laboratory indices in 
patients with SLE 

p r Parameter 
0.001 0.6 ANA (IU/ml) 
0.008 0.5 Anti- dsDNA (IU/ml)  
0.3 0.2 C3 (g/l) 
0.6 0.1 C4 (g/l) 
0.001 0.56 ESR1 (mm/hour) 
0.46 0.14 Hb (gm/dl) 
0.8 0.03 WBCs (103/μl) 
0.99 0.001 Platelets (103/μl) 
0.001 0.7 Serum creatinine (mg/dl) 

Antinuclear antibody (ANA), Anti-double strand DNA (Anti dsDNA), Complement 3,4 
(C3,C4), Erythrocyte sedimentation rate in the first hour (ESR1), Hemoglobin (Hb), 
white blood cell counts (WBCs) 
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Table 4: Correlation of plasma SAM,SAH and SAM/SAH ratio with some 
cardiovascular risk factors and laboratory parameters in all studied groups: 

Parameter  SAH 
(nmol/l) 

SAM 
(nmol/l) 

SAM/SAH 
ratio 

Body mass index (Kg/m2) r 
  P 

0.270 
0.035

-0.119 
0.362 

-0.263 
0.041 

Systolic blood pressure  (mm Hg) r 
 P 

0.022 
0.907 

0.087 
0.641 

0.096 
0.606 

Diastolic blood pressure  (mm Hg) r 
  P 

-0.099 
0.597 

0.160 
0.391 

0.163 
0.382 

Total cholesterol (mg/dl) r 
  P 

-0.149 
0.252 

0.165 
0.202 

0.167 
0.197 

Triglycerides (mg/dl) r 
  P 

0.457 
<0.001 

-0.510 
<0.001

-0.548 
<0.001 

HDL-C (mg/dl) r 
 P 

-0.437 
<0.001 

0.367 
0.004 

0.466 
<0.001 

LDL-C (mg/dl) r 
  P 

-0.198 
0.127 

0.357 
0.005 

0.282 
0.028 

Ox-  LDL (EU/ml) r 
  P 

0.309 
0.091 

-0.002 
0.993 

-0.280 
0.127 

IL-18(pg/ml) r 
  P 

0.475 
<0.001 

-0.334 
0.009

-0.418 
0.001 

Fasting plasma glucose (mg/dl) r 
  P 

-0.350 
0.006 

0.316 
0.013

0.402 
0.001 

Fasting insulin ( ụU/ml) r 
  P 

0.029 
0.826 

-0.079 
0.545 

-0.005 
0.968 

HOMA-IR r 
  P 

-0.210 
0.104 

0.146 
0.260 

0.262 
0.042 

CIMT (mm) r 
  P 

0.260 
0.157 

-0.038 
0.839 

-0.264 
0.151 

ANA (IU/ml) r 
  P 

0.031 
0.868 

-0.072 
0.699 

-0.089 
0.635 

Anti- dsDNA (IU/ml)  r 
  P 

-0.033 
0.858 

0.014 
0.939 

0.019 
0.918 

C3 (g/l) r 
 P 

0.037 
0.842 

-0.161 
0.387 

-0.128 
0.491 

C4 (g/l) r 
  P 

-0.024 
0.899 

-0.054 
0.772 

-0.022 
0.906 

 Creatinine (mg/dl)  r 
  P 

0.362 
0.004

-0.259 
0.044

-0.326 
0.010 
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Table (5) Correlation of systemic lupus erythmatosus disease activity index 
(SLEDAI) and plasma levels of insulin, fasting plasma glucose, HOMA-IR and 
HOMA-ß  in SLE patients. 

p r  Variable  
0.003 0.5 Insulin ( ụU/ml) 
0.2 0.2 Fasting plasma glucose (mg/dl) 
0.003 0.5 HOMA-IR 
0.21 0.22 HOMA-ß 

 
 
 
 
 
 
 

 
Figure 2: Correlation of plasma levels of IL 18 and systemic lupus erythmatosus 

disease activity index (SLEDAI) in SLE patients. 
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Figure 3: ROC Curve analysis of IL-18 and SAM/SAH ratio as a cardiovascular risk 

factors in SLE. 
 

 
DISCUSSION 

 
The incidence of SLE appears to 

be increasing and the main cause of 
death in that disease is coronary artery 
disease and the risk of cardiovascular 
disease  is very high in SLE 
patients(5). SLE is a chronic 
inflammatory disease in which 
inflammatory and immune disease 
processes are likely to contribute to 
the accelerated atherosclerosis 
observed in that disease(21). 

The present study was designed 
to evaluate the relationship of 
interleukin 18 concentrations as well 
as SAH,SAM and SAM/SAH ratio to 
some  traditional and non traditional 
cardiovascular risk factors  in patients 
with systemic lupus erythematosus 
(SLE) and to evaluate their  possible 

clinical significance with the disease 
activity. 

In the current study, the plasma 
concentrations of IL-18 were elevated 
in SLE patients compared with 
healthy controls. These   results 
agreed with those of Tso et al.(3), 
Wong  et al.(22), Amerio and 
colleagues(23), Min et al.(24), and 
Park et al.(25). Elevated IL 18 
concentrations in the studied patients 
may be related   to the synergistic 
effects of hyperinsulinemia, insulin 
resistance, and impaired homocysteine 
metabolism, in SLE patients as 
reported by Tso et al.(3). 

To evaluate the correlation of IL 
18 with some traditional and non 
traditional cardiovascular risk factors 
in SLE patients, the present data 
revealed that there was significant 
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positive correlation between plasma 
IL-18 concentrations and body mass 
index. The same results were obtained 
by Tso et al.(3), Esposito et al(26), and 
Hung et al(27). On the other hand, 
there were no significant correlation 
between IL 18 concentrations and 
systolic and diastolic blood pressures.  

The current study addressed the 
question of whether plasma IL 18 
levels is correlated with lipid panel in 
SLE patients. The study revealed that 
plasma IL-18 concentration positively 
correlated with triglycerides among 
those patients and there was no 
significant correlation with other lipid 
profile, however, there were no 
statistical difference for lipid and 
lipoprotein oxidations (oxiLDL) and 
IL-18. The same results were obtained 
by Tso et al.(3). That finding suggests 
that elevation of plasma IL-18 levels 
may not enhance lipid and lipoprotein 
oxidations in patients with SLE. 

Circulating IL-18 concentrations 
were also increased in insulin 
resistance states as in type 2 diabetes 
mellitus individuals compared with 
those in controls(28). In the present 
study, we also identified positive 
correlations of plasma IL-18 with 
insulin levels   and HOMA-IR   in 
patients with SLE. These results were 
in accordance with the results of Tso 
et al.(3). That finding suggests that 
elevation of plasma IL-18 may, at 
least in part, link inflammation with 
hyperinsulinemia and/or insulin 
resistance in SLE patients.  

The measurement of SAH, SAM 
and calculating SAM/SAH ratio is 
considered to be better biomarker of 
atherosclerosis than homocysteine 
measurement and may be causally 
linked to cardiovascular disease 

pathogenesis as reported by Liu et 
al.(29) who reported that SAH is 
elevated in cardiovascular diseases in 
population with extensive 
atherosclerosis. 

In the present study, the elevated 
SAH level, the decreased level of 
SAM and SAM/SAH ratio in SLE 
patients compared with the healthy 
controls may be related to disturbed 
homocysteine metabolism among 
those patients and 
hyperhomocysteinemia is evident in 
SLE patients. This result is in 
harmony with that of Petri et al.(30) 
who stated that raised circulating 
homocysteine concentration is a risk 
factor for thrombotic and 
atherosclerotic disorders in SLE. 

Homocysteine is the product of 
the intracellular methionine cycle, in 
which methionine is initially activated 
by ATP to S adenosylmethionine 
(SAM), the primary methyl donor for 
essential methyltransferase reaction. 
After methyl transfer, SAM is 
converted to S adenosylhomocysteine 
(SAH). The sole source of 
homocysteine in the body is the 
hydrolysis of SAH. The equilibrium 
dynamics favor the reverse reaction, 
the synthesis rather than the 
hydrolysis of SAH. Thus, elevated 
homocysteine concentration causes 
SAH accumulation(31). Increased SAH 
is a potent product inhibitor of cellular 
methyltransferase which can alter 
gene expression, cell proliferation and 
apoptosis(32,33).Also, it may lead to 
product inhibition of DNA 
methyltransferase reactions, DNA 
methylation and altered gene 
expression(34). 

In the current study, there was  
positive correlation between plasma 
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SAH and IL-18 as well as plasma 
creatinine concentration, while, there 
was significant negative correlation 
between plasma SAM and IL-18 as 
well as plasma creatinine 
concentration. The association 
between elevated blood creatinine and 
hyperhomocysteinemia could be 
explained by the reduced renal 
clearance of homocysteine in patients 
with renal lupus. That finding 
coincides with the results obtained  by 
Refsum et al.(35) & van Guldener et 
al.(36) as they stated that renal function 
is a strong determinant of the 
concentration of homocysteine, and  
both plasma creatinine and SAH are 
significantly different between 
patients and controls.  

The analysis of IL-18 and 
SAM/SAH ratio has revealed both as 
two discriminating cardiovascular risk 
factors in patients with SLE versus 
controls with a criterion values > 
157.3&< 3.7 respectively .These 
indicate that IL-18 and SAM/SAH 
ratio are useful   biomarkers for 
cardiovascular risk in patients with 
SLE and that finding  is in harmony 
with the results of  Tso et al,(3) 

In the present study, the 
significant increase in SLE patients 
than in control subjects, and its 
positive correlation of   IL-18 with 
CIMT may  indicate that IL-18 may be 
involved in the development of 
vascular stiffness in patients with 
SLE. The same result was obtained by 
Leeuw et al.(37) and Colombo et al.(38) 
who found that CIMT was higher in 
SLE patients than controls. 

In the present work, the negative 
correlation between SAM/SAH ratio 
with IL-18 and CIMT is an indicators 
that hyperhomocysteinemia was 

associated with increased secretion of 
IL-18 and increased thickness of the 
wall of carotid artery  and these 
coincides with the result of Aso et 
al.(39) who found the same results in 
patients with type 2 diabetes. They 
explained their finding by the fact of 
increased plasma concentration of 
homocysteine may likely to stimulate 
IL-18 secretion by monocytes and 
macrophages.IL-18 is a 
proatherogenic cytokine associated 
with the development of 
cardiovascular disease as it is 
demonstrated that its expression is 
increased in human atherosclerotic 
plaques in associatation wih plaque 
destabilization(40). 

Plasma homocysteine could be 
considered as an independent risk 
factor for the increased carotid artery 
wall thickness(41-43), so, plasma 
homocysteine and IL-18 may 
contribute to the  increased CIMT 
observed in the present study and such 
finding coincides with those of Aso et 
al.(39) who reported the same finding 
in type 2 diabetes and postulated 
many mechanisms for homocysteine 
induced vascular disease as 
endothelial dysfunction(44), smooth 
muscle proliferation(45), 
hypercoagulation(46) and inflammatory 
plaque instability mediated by the 
elevated !L-18(39) 

To evaluate the relation of IL 18 
to SLEDAI, the current study 
demonstrated that there was a 
significant positive correlation 
between IL-18 concentration and 
SLEDAI score in SLE patients. These 
results are compatible with   previous 
studies(3, 22-25). This indicates that IL-
18 can enhance the expression of Fas 
ligand in natural killer cells and 
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cytotoxic T lymphocyte, causing Fas-
mediated apoptosis in epithelial cells 
and tissue damage(47). So, the 
elevation of IL-18 might therefore be 
crucial for organ damage in the 
exacerbation of SLE. On the other 
hand, Robak and colleagues(4) found 
no correlation between IL-18 
concentrations and disease activity. 
This contradiction with the current 
results may be related to different 
race, number and different laboratory 
assay in the studied subjects.  

In the present study, there were 
significant positive correlation 
between plasma IL 18 concentrations 
and ANA, Anti dsDNA, ESR1 and 
plasma creatinine. These results are in 
accordance with those of Min et 
al.(24). This finding suggests that the 
elevation of pro-inflammatory 

cytokine IL-18 may trigger the 
inflammatory process in SLE 

The concentrations of plasma IL-
18 in SLE patients with elevated 
plasma creatinine were significantly 
higher than those with normal plasma 
creatinine in the present study. The 
same results was obtained by Wong et 
al(48), and these results   suggested that 
IL 18 may play a  role in the 
inflammatory processes of renal 
disease in SLE. 

In the present work, the mean 
plasma levels of insulin and HOMA-
IR was significantly higher in SLE 
patients than in the control subjects 
and there were   positive correlations 
between SLEDAI and both plasma 
levels of insulin and HOMA-IR 
values. The same results were 
obtained by Tso et al.(49). Elevation of 
both plasma insulin and insulin 
resistance index will trigger the 
endothelial dysfunction and 

subsequent atherosclerotic process. 
So, the elevation of fasting insulin 
levels in SLE patients is not only 
associated with insulin resistance, but 
is also related to disease activity, 
classic and novel cardiovascular risk 
factors and this may explain the  
insulin-related cardiovascular disease 
risk in SLE (50).  

From the present results, it could 
be concluded that   plasma IL-18 in 
patients with SLE may be     
associated with increases in fasting 
insulin levels, HOMA-IR and  
homocysteine. Also, among SLE 
patients, the high level of IL-18   
reflects activity of the disease and is 
related to cardiovascular risk factors. 
The synergistic effects of 
hyperinsulinemia, insulin resistance, 
hyperhomocysteinemia, and elevation 
of plasma IL-18 concentrations will 
trigger the endothelial dysfunction and 
subsequent atherosclerotic pathogenic 
process. On the other hand, 
SAM/SAH ratio might be   a new 
marker for cardiovascular risks in 
SLE . Also, suppression or 
antagonism of IL-18 might be 
beneficial as a new strategy for 
therapy in that disease.. 
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  ھوموسيستين ؛إس أدينوزيل ميثيونين؛إس أدينوزيل١٨- دور الانترلوكين
  دى مرضى الذئبة الحمراء الجھازيةكعوامل خطورة   للقلب والأوعية الدموية ل

  
  **عادل البدراوى - فايز القناوى - عبد الحميد متولى  - *عادل زلطه -*أيمن السمنودى

 
 جامعة المنصورة–كلية الطب  -**الاشعة التشخيصية-الباطنة العامة  -* الطبيةأقسام  الكيمياء الحيوية 

ازداد معدل  الاصابة بالذئبة الحمراء الجھازية  و كان السبب الرئيسي للوفاة المبكرة  من ھذا المرض ھو 
، فѧإن الغѧرض  ولѧذا. كما ترتبط الذئبة الحمراء الجھازية بحدوث تصلب الشرايين المبكر. مرض الشريان التاجي

؛إس أدينوزيل ميثيونين؛إس أدينوزيل ھوموسيسѧتين ١٨-من ھذه الدراسة ھو تحديد ما إذا كان بلازما الانترلوكين
كدلالات لمنسوب الھوموسيستين   يرتبط بعوامل خطورة القلب والأوعية الدموية ومدى تأثيره على دلائل النشاط 

   .  المرضى فى مرضى الذئبة الحمراء الجھازية
مريضا بالذئبة الحمراء الجھازيѧة و ثلاثѧون متطѧوع كمجموعѧة ضѧابطة و  ٣١أجريت ھذة  الدراسة على  

و تم عمل فحص سريرى، مؤشر كتلة الجسم ، وضغط الدم لھم بالاضافة . تتطابق المجموعتان فى الجنس والسن
دينوزيѧل ھوموسيسѧتين ، تحليѧل إس أدينوزيل ميثيѧونين؛إس أ ،١٨-الى فحوصات معملية مثل بلازما الانترلوكين

البѧѧول ، صѧѧورة الѧѧدم ، وظѧѧائف الكبѧѧد و كريѧѧاتينين ،   وسѧѧرعة الترسѧѧيب ، الأجسѧѧام المضѧѧادة لنѧѧواة خلايѧѧا الجسѧѧم 
)(ANA  ووىѧض النѧادة للحمѧام المضѧالأجس ، )anti dsDNA  (اعيѧل المنѧوالمكم ، C3  ،C4  ولينѧالأنس ،

ل البروتينات الدھنية عاليѧة الكثافة،ومنخفضѧة الكثافѧة وصѧورنه والجلوكوز الصائم ، صورة الدھون و كوليسترو
و قد تم استبعاد  المرضى الذين لѧديھم تѧاريخ مرضѧى بѧالبوال السѧكرى . المؤكسدة، وسمك جدار الشريان السباتي

وارتفاع ضغط الدم ، و اضطراب مستوى الدھون ، و المدخنون ، أو مѧرض الشѧريان التѧاجي ، والانѧاث إيجѧابى 
  . ار الحملاختب

كانѧت أعلѧى بشѧكل ملمѧوس فѧى مرضѧى   ١٨-وأسفرت نتائج البحث إلى أن تركيزات بلازمѧا الانترلѧوكين
إرتباطѧا إيجابيѧا  ١٨-كما يتناسب إرتفاع مسѧتوى الانترلѧوكين.   الذئبة الحمراء الجھازية عن المجموعة الضابطة

أن مستوى الانسѧولين ، الѧدھون الثلاثيѧة، نمѧوذج كما وجد . وبشكل كبير مع مؤشر نشاط الذئبة الحمراء الجھازية
تقيѧѧيم مقاومѧѧة الأنسѧѧولين  ، ومؤشѧѧر كتلѧѧة الجسѧѧم فѧѧى مرضѧѧى  الذئبѧѧة الحمѧѧراء الجھازيѧѧة ذوى المسѧѧتوى الاعلѧѧى 

وأظھѧرت . ١٨كان أعلى بشكل ملموس بالمقارنة بالمرضى ذوى المسѧتوى الأقѧل للانترلѧوكين   ١٨-للانترلوكين
ارتباطا إيجابيا وھاما مع   مؤشر كتلة الجسم،  الانسولين ، نمѧوذج تقيѧيم مقاومѧة  ١٨-ينتركيزات بلازما انترلوك

،  ANA)(الأنسѧѧولين ، الѧѧدھون الثلاثيѧѧة ، سѧѧمك جѧѧدار الشѧѧريان السѧѧباتى ، الاجسѧѧام المضѧѧادة لنѧѧواة خلايѧѧا الجسѧѧم 
كما . مراء الجھازية، سرعة الترسيب في مرضى الذئبة الح anti-dsDNA)(الاجسام المضادة للحمض النووى 

ثبت أيضا أن مرضى الذئبة الحمѧراء الجھازيѧة ذوى  ارتفѧاع مسѧتوى الكريѧاتينين كانѧت تركيѧزات   الانترلѧوكين 
كمايتناسѧب د لائѧل  النشѧاط المرضѧى ارتباطѧا .  أعلى بكثير مقارنѧة بالمرضѧى ذوى الكريѧاتينين   الطبيعѧي   ١٨

ѧولين و نمѧتويات الانسѧولينإيجابيا مع كل من  مسѧة الأنسѧيم مقاومѧاع .وذج تقيѧى ارتفѧا علѧائج أيضѧفرت النتѧكماأس
منسوب الإس أدينوزيل ھوموسيستين وانخفاض منسѧوب الإس أدينوزيѧل ميثيѧونين والعلاقѧه بينھماممѧا يѧدل علѧى 
ارتفاع منسوب الھوموسيستسن فى ھؤلاء المرضى ووجود ارتبѧاط ذو دلالѧه إحصѧائيه سѧلبية بينѧه وبѧين منسѧوب 

  .١٨-يوكين الانترل
يعكس  ١٨و خلص البحث الى أنة   في مرضى الذئبة الحمراء الجھازية  ، ارتفاع مستوى  الانترلوكين   

  ١٨ولѧذا فѧان الانترلѧوكين .  النشاط الأساسي لھѧذا المѧرض ، ويѧرتبط مѧع بعѧض عوامѧل خطѧورة  شѧرايين القلѧب
ѧلب الشѧى  تصѧة فѧىيلعب دورا حاسما في تحريك العمليات الالتھابيѧؤلاء المرضѧدى ھѧر لѧر .رايين المبكѧا تعتبѧكم

العلاقه بين إس أدينوزيل ميثيونين وإس أدينوزيل ھوموسيستين دلالة خطورة جديدة للقلب والأوعية الدموية لدى 
كعѧلاج جديѧد لھѧذا ١٨-كما يستخلص مѧن البحѧث إمكانيѧة اسѧتخدام مضѧادات الانترلѧوكين . مرضى الذئبة الحمراء

  .المرض


