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The aim of this study was to investigate the association of interleukin-18 (IL-18) promoter single nucleotide 
polymorphisms (SNPs) at – 607 and – 137 regions with risk for rheumatoid arthritis (RA) and their 
association with activity and severity of the disease. The study included 80 RA patients and 80 age and sex 
matched healthy subjects. Forty RA patients and 40 control subjects were randomly chosen to measure their 
serum IL-18 levels. IL-18 SNPs at – 607 and – 137 regions were analyzed using polymerase chain reaction-
sequence specific polymorphism (PCR-SSP) analysis. The frequency of –137CC genotype was significantly 
lower in RA patients than controls (OR=0.23, 95% CI 0.07-0.72, p= 0.012), while the –607C/A genotypes (CC, 
CA, AA) showed insignificant differences between patients and controls. No association was found between 
erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), hemoglobin (HB), DAS 28 and X ray grades 
and –607C/A and – 137G/C genotypes. Serums levels of IL-18 were not significantly different among 
individuals with different IL-18 –607 and –137 genotypes. It is concluded that RA is negatively associated 
with IL-18 –137CC SNP, and that IL-18 607-SNPs may not be a risk factors for RA in Egyptian patients with no 
specific genotype association with disease activity or severity. No specific genotype was associated with 
higher IL-18 serum levels. 

heumatoid arthritis (RA) is a chronic 
systemic inflammatory disorder that 
may affect many tissues and organs, 

but principally attacks the joints producing an 
inflammatory synovitis that often progresses 
to destruction of articular cartilage and 
ankylosis of joints (Majithia & Geraci, 2007). 
RA results from complex interactions of many 
mechanisms, most probably antigen-
dependant activation of T-cells. T-cells 
activation subsequently leads to multiple 
effects including activation and proliferation 
of synovial lining, recruitment and activation 
of pro-inflammatory cells, secretion of 
cytokines and proteases, and autoantibodies 
production (Nagashima et al., 2006). 

Interleukin-18, a widely distributed 
cytokine, is produced by a variety of cell 
types including monocytes, macrophages, 
dendritic cells, keratinocytes, articular 
chondrocytes, synovial fibroblasts and 
osteoclasts. It has multiple biologic functions, 

including promotion of Th-1 cell 
differentiation and interferon-gamma (IFN-γ) 
production as well as NK cell activation. It 
has been reported that it has an important role 
in the induction and perpetuation of chronic 
inflammation during experimental and clinical 
rheumatoid synovitis, and increased 
expression of IL-18 in synovial membranes 
from patients with RA (Lee et al., 2004; 
Plenge et al., 2007). 

Production of pro-inflammatory cytokines 
has been observed to be markedly increased in 
RA patients. This finding is supported by 
observations that expression- influencing 
polymorphisms in some cytokine genes may 
be the risk factors for RA (Pawlik et al., 
2006).  

Genetic polymorphism is a difference in 
DNA sequence among individuals, groups, or 
populations. Sources include single nucleotide 
polymorphisms (SNPs), sequence repeats, 
insertions, deletions, and recombination. SNP 

R
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is the simplest and the most common form of 
genetic polymorphism in human genome 
(Lancia et al., 2002). 

The role of IL-18 was supported by the fact 
that blocking IL-18 has a beneficial effect in 
several models of autoimmune/inflammatory 
diseases, such as multiple sclerosis, 
myasthenia gravis, rheumatoid diseases, 
autoimmune uveitis, Behcet’s disease, 
psoriasis, autoimmune thyroiditis, SLE, 
SjÖgren's syndrome, autoimmune 
myopathies, inflammatory bowel disease, and 
Crohn’s disease (Xu et al., 2007). 

It has been reported that IL-18 expression 
is regulated by the IL-18 promoter gene. Two 
SNPs at position – 607 and – 137 in the 
promoter region are found to be associated 
with the IL-18 gene promoter transcription 
activity. The low promoter activity was 
observed for A and C alleles at position – 607 
and – 137, respectively. In contrast higher 
promoter activity was observed for C and G 
alleles in those positions. These 
polymorphisms in IL-18 have been noted to 
be associated with various inflammatory 
diseases such as allergic rhinitis and asthma 
(Pawlik et al., 2006; Ying et al., 2010).  

The aim of this study was to investigate the 
association of IL-18 promoter SNPs at – 607 
and – 137 regions with risk for RA and to 
study their association with activity and 
severity of the disease. 

Patients and Methods 

The study was conducted on 80 RA (group 1) 
attending the inpatients department and outpatients 
clinic of Rheumatology and Rehabilitation Department 
of Benha University Hospitals in the period from 
January 2011 to May 2012. These patients were 
diagnosed according to the American College of 
Rheumatology/European League Against Rheumatism 
classification criteria for RA (Daniel et al., 2010). 
Eighty apparently -healthy individuals with 
comparable age, sex and social level represented the 
control group (group 2).  

Exclusion criteria: Patients with severe infections, 
malignancies or other autoimmune rheumatic diseases 
were excluded from study.  

A written consent was taken from each patient 
and control subject included in the study.  

All patients were subjected to:  

-Full history taking: Duration of illness, morning 
stiffness, medical treatment received and its duration,  

-Thorough physical examination: This included general 
examination, presence of nodules and other extra-
articular features and musculoskeletal examination of 
axial and peripheral joints.  

-Disease activity score (DAS 28): The DAS28 can be 
calculated using the following formula: 

DAS28 = 0.56 * sqrt(tender 28) + 0.28 * sqrt(swollen 
28) + 0.70 * ln (ESR) + 0.014 * GH (Prevoo et al., 
1995) 

-Plain radiography of both hands: Postro-anterior view.  

-Disease severity was assessed using L-arsen score 
(Larsen et al., 1977) 

-Laboratory investigation including the erythrocyte 
sedimentation rate (ESR), C-reactive protein (CRP), 
rheumatoid factor (RF).  

Sampling: Three ml were taken from each patient 
and control subject. One ml was collected in EDTA 
tubes for DNA extraction and two ml in a separate tube 
for separation of serum.  

IL-18 SNPs Analysis  

IL-18 SNPs at -607 and -137 promoter region were 
analyzed by polymerase chain reaction-sequence 
specific polymorphism (PCR-SSP) analysis according 
to Manhar et al., (2009). It included the following 
steps: 

A- Genomic DNA extraction: Genomic DNA was 
extracted from the whole blood using genomic 
DNA purification kit (Fermentas, Germany), 
according to the manufacturer’s instructions. The 
extracted DNA concentration was detected through 
measurement by UV spectrophotometer. Readings 
were taken at wave lengths of 260 and 280 nm 
according to that reported by Al Husseini et al., 
(2010). Purified DNA samples were stored at -20oc 
till used in the amplification step. 

B- DNA amplification: was done as described by 
Manhar et al., (2009). Four separate reactions 
were done for each blood sample as follows;  
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-Genotyping of IL-18 promoter at -607 

Duplicate reaction set was done, one specific for the (-
607C) allele and a second reaction for the (-607A) 
allele. Each reaction contained one sequence-specific 
primer (one or two), the common reverse primer and 
the internal positive control primer (table1) at a 
concentration of 0.5µM. Primers were supplied by 
Fermentas, Germany. The reaction was performed in a 
final volume of 50µl consisting of 25µl of Dream 
Green Taq PCR Master Mix (2x) (Fermentas, 
Germany), five µl of template DNA, water (nuclease 
free) to a final volume of 50 µL. All reagents were 
prior vortexed, and finally 25 µl of mineral oil were 
added to the reaction mixture. 

Reaction was carried out in Thermal Cycler 
(Biometra) with the following steps: Initial 
denaturation step at 95oC for 3 minutes, forty repeated 
cycles of: denaturation at 95oC for 30 seconds, 
annealing at 42.8oC for 30 seconds and extension at 
72oC for 1 minute followed by final extension step at 
72oC for 15 minutes then hold at 4 ºC. An Internal 
positive amplification control was used to amplify a 
301-bp fragment (for -607 region) and 446-bp fragment 
(for -137 region) covering the polymorphic site (Table 
1). A negative control reaction was also included in 
each amplification run. 

-Genotyping of IL-18 promoter at -137(Manhar et al., 
2009) 

Duplicate reaction set was done, one specific for the (-
137G) allele and a second reaction for the (-137C) 
allele. Each reaction contains one sequence-specific 
primer (one or two), the common reverse primer and 
the internal positive control primer (as shown in table1) 
at a concentration of 0.5µM. The same reaction 
components and cycling condition in the previous 
reaction was followed except the annealing temperature 
was 51.8oC for 30 seconds.  

10 µl of each amplified DNA & 1000 bp ladder 
(molecular weight marker) (Fermentas, Germany) were 
separated on 2% agarose gel containing 0.3 µg/ml of 

ethidium bromide. The bands were visualized using UV 
transilluminator (254nm). 

Measurement of serum IL-18  

Forty RA patients and forty control subjects were 
randomly chosen to measure their serum IL-18 levels. 

Two ml of venous blood were collected. Serum 
samples were separated and stored at -20ºc. IL-18 level 
was measured using Human IL-18 ELISA kit (Medical 
and Biological laboratories, Nagoya, Japan) as 
described by the manufacturer as follows: 

All reagents, samples and standards were prepared 
as instructed and brought to room temperature. One 
hundred µL standard or sample are added to the 
microplate wells coated with anti-Human IL-18 
antibody and incubated at room temperature for 60 
minutes. The solution was discarded and wells were 
washed 4 times with 1x wash solution using 
multichannel pipette. One hundred µL of prepared 
peroxidase conjugate anti-Human IL-18 monoclonal 
antibody were added to each well and incubated at 
room temperature for 60 minutes. The solution was 
discarded and the washing step was repeated. One 
hundred µL of prepared substrate reagent to each well 
and incubated at room temperature in the dark for 30 
minutes. One hundred µL of stop solution were added 
to each well, the reaction was read at 450 nm 
immediately. Results were expressed as picograms per 
milliliter (pg/ml).  

Statistical Analysis 

The collected data were analyzed using SPSS version 16 
software. Categorical data were presented as number and 
percentages using Chi square test (χ2) of significance for 
their analysis, Odds ratio (OR) and the corresponding 95% 
CI were calculated when applicable. Quantitative 
variables were expressed as mean and SD if normally 
distributed using student "t" test and ANOVA for their 
analysis, while non-parametric data were presented as 
median and range using Krauskall Wallis test for their 
statistical analysis. Two tailed P value <0.05 was 
considered significant. 
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Table 1. Sequence specific primers for -607 C/A and -137G/C alleles and their PCR product sizes (Manhar et al., 
2009). 

 Primer sequence Product size 

Primers for C/A allele at position -607 

Common reverse primer 5'-TAACCTCATTCAGGACTTCC-3'  

Sequence-specific forward primer 1 

Sequence-specific forward primer 2 

5'- GTTGCAGAAAGTGTAAAAATTATTAC-3' 

Or 

5'- GTTGCAGAAAGTGTAAAAATTATTAA-3' 

196 

 

196 

Control forward primer 5'- CTTTGCTATCATTCCAGGAA-3' 301 

Primers for G/C allele at position-137 

Common reverse primer 5'- AGGAGGGCAAAATG CACTGG-3'  

Sequence-specific forward primer 1 

 

Sequence-specific forward primer 2 

5' - CCCCAACTTTTACGGAAGAAAAG-3' 

Or 

5' - CCCCAACTTTTACGGAAGAAAAC-3' 

261 

 

261 

Control forward primer 5'- CCAATAGGACTGATTAT TCCGCA-3' 446 

 

Results 

Characteristic of the patients and controls 

This study included 80 RA patients, 68 females 
(85%) and 12 males (15%), their ages ranged 
from 22 to 55 years with a mean of 37.7±6.1 
years (group 1). Eighty healthy subjects 
matched for age, sex and socioeconomic class 
with the patients were included. They were 68 
females (85%) and 12males (15%), their ages 
ranged from 22 to 58 years with a mean of 
38.2±10.3years (group 2). Table (2) shows age, 
sex, duration of disease, laboratory features 
and radiological grading of the studied 
groups.  

Definition of IL-18 SNP genotypes and 
alleles 

Individuals showing positive specific band of -
617C allele were considered -617 genotype CC, 
individuals showing positive specific band of -
617A allele were considered -617 genotype AA 
and individual who were positive for both bands 
were -617 heterozygos CA. 

Individuals showing positive specific band of -
137G allele were considered -137 genotype GG, 
individuals showing positive specific band of -
137C allele were considered -137 genotype CC 
and individual who were positive for both bands 
were heterozygos GC. 

-The number of -607C alleles= 2× number of 
CC +number of CA 

-The number of -607A alleles= 2× number of 
AA +number of CA 

The number of -137G alleles= 2× number of 
GG +number of GC 

-The number of -137C alleles= 2× number of 
CC +number of GC 

-The total number of alleles in any group=2× 
total number (as each individual carry two 
alleles of any gene) (Cheung et al., 2000) 

Representative gel electrophoresis of amplified 
PCR products of IL-18 -137 C allele is shown in 
Figure (1). 
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Figure 1. Gel electrophoresis of amplified PCR products of of IL-18 -137 C allele. Lane M shows DNA ladder 1000 
bp. Lane N shows negative control. Lanes 2, 3, 5, 6, 7, 10, 11 show positive specific band of -137 C allele. Lanes 1, 
4, 8, 9 are negative. 

Table 2. Characteristics of patients with Rheumatoid Arthritis and controls 

 Patients Controls 

Number 80 80 

Sex(female/male) 68/12 68/12 

Age(years): range (mean±SD) 22-55 (37.7 ±6.1) 22-58 (38.2 ±10.3) 

Disease duration: range (mean±SD) 10 m -11y (4.7±3.5y) _ 

ESR (mm/h): range (mean±SD) 20-150 (70.88±37.003) _ 

HB (gm/dl): range (mean±SD) 8.7- 14.5 (11.94 ±1.617) _ 

DAS28   

Low activity (>3.2) 12(15%) 

_ Moderate activity (3.2-5.1) 20(25%) 

Severe activity (>5.1) 48(60%) 

CRP   

Positive 60(75%) _ 

 Negative 20(25%) 

RF   

Positive 56(70%) 
_ 

Negative 24(30%) 

X ray grade   

Grade1 28(35%) _ 

Grade2 36(45%) _ 

Grade3 8(10%) _ 

Grade4 4(5%) _ 

Grade5  4(5%) _ 
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IL-18 genotypes in patients and controls  

The genotype distribution and allele frequencies 
for IL-18 -607C/A and IL-18 -137G/C SNPs in 
the patients and control group are shown in 
table (3).  

As for the IL-18 -607C/A promoter SNP 
analysis, the homozygous CC genotype was 
detected in 27.5% of RA patients, heterozygous 
CA in 52.5 %, whereas homozygous AA 
genotype was detected in 20% of patients. The 
frequency of C allele was 53.75% and the 
frequency of A allele was 46.25%. These values 
did not differ significantly from the control 
group (CC 25 %, CA 52.5 %, AA 22.5 %, C 
allele 51.25% and A allele 48.75%). 

As regard to -137G/C promoter SNPs, the 
homozygous GG genotype was detected in 
47.5% of RA patients, heterozygous GC 
genotype was detected in 47.5 % and 
homozygous CC genotype was detected in 5 %. 
The frequency of G allele was 71.25% and the 
frequency of C allele was 28.75%. In the control 
group, the GG genotype was detected in 
41.25% of subjects, GC in 43.75% and CC in 
15%. The frequency of G allele was 63.13% 
and the frequency of C allele was 36.87%. The 
frequency of CC genotype was significantly 
lower (OR=0.23, 95% CI=0.07-0.72, P=0.012) 
in RA patients compared to the control group. 
GG and GC genotypes show insignificant 
variations between patients and the control 
group (P=0.53 and 0.75 respectively). 

Table 3. Distribution of IL-18 Genotypes in RA patients and controls 

IL-18 Genotypes & alleles 
Controls (N=80) 

N (%) 

RA patients 

(N=80) 

N (%) 

OR 
95%Confidence 
interval of OR 

*P 

-607C/A 

CC 20 (25) 22 (27.5) 1.14 0.56-2.3 NS 

CA 42 (52.5) 42 (52.5) 1.0 0.45-2.2 NS 

AA 18 (22.5) 16 (20) 0.86 0.4-1.8 NS 

C allele 82 (51.25) 86 (53.75) 1.1 0.7-1.7 NS 

A allele 78 (48.75) 74 (46.25) 0.9 0.58-1.4 NS 

-137G/C 

GG 33 (41.25) 38 (47.5) 1.2 0.66-2.3 NS 

GC 35 (43.75) 38 (47.5) 1.1 0.59-2.1 NS 

CC 12 (15) 4 (5) 0.23 0.07-0.72 0.012 

G allele 101 (63.13) 114 (71.25) 1.3 0.83-2.1 NS 

C allele 59 (36.87) 46 (28.75) 0.75 0.47-1.2 NS 

*P>0.05 is not significant (NS) 
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Association of IL-18 SNPs and disease 
activity, severity or seropositivity  

Table (4) and (5) show the association of 
disease activity parameters (ESR, CRP, HB and 
DAS 28), seropositivity and disease severity (X 

ray grades) with different IL-18 - 607C/A 
genotypes. There was insignificant association 
between IL-18 - 607C/A genotypes and disease 
activity (p=0.402), seropositivity (P=0.53) and 
severity (P=0.49).  

Table 4. The association of IL-18-607 C/A genotypes with ESR, HB and DAS28 in RA patients. 

Genotypes 
CC 

(n=22) 

CA 

(n=42) 

AA 

(n=16) 

Krauskal 
Wallis test 

*P value 

ESR mm/hr 
median, 
range 

40, 

10-150 
35, 10-60 29, 12-150 0.83 NS 

HB (gm/dl) 
median, 
range 

12.3, 

8.7-13.6 

12.5, 

11.1-14.5 

12.75, 

8.7-14 
3.26 NS 

DAS28 
median, 
range 

7.4, 

3-14.8 

8.5, 

2.07-14.7 

4.45, 

3-14.8 
1.82 NS 

*P>0.05 is not significant (NS) 

Table 5. The association of IL-18-607C/A genotypes with CRP, RF and Xray grades in RA patients. 

Genotypes 
CC 

(22) 

CA 

(42) 

AA 

(16) 

Total 

(80) 
X

2
 test 

P 
value 

CRP 
+ve 12(54.5%) 28(66.7%) 6(37.5%) 46(57.5%) 

4.14 NS 

-ve 10(45.5%) 14(33.3%) 10(62.5%) 34(42.5%) 

RF 
+ve 12(54.5%) 18(42.9%) 6(37.5%) 36(45%) 

1.25 NS 
-ve 10(45.5%) 24(57.1%) 10(62.5%) 44(55%) 

X-ray grade 

1 5(22.7 %) 8(19.1%) 3(18.7%) 16(20%) 

7.45 NS 

2 7(31.8%) 20(47.6%) 5(31.3%) 32(40%) 

3 0(0%) 4(9.5%) 1(6.3%) 5(6.25%) 

4 8(36.4%) 7(16.7%) 4(25%) 19(23.75%) 

5 2(9.1 %) 3(7.1%) 3(18.7%) 8 (10%) 

*P>0.05 is not significant (NS) 
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Table (6) and (7) show the association of 
disease activity parameters (ESR, CRP, HB and 
DAS 28), seropositivity and disease severity (X 
ray grades) with different IL-18 – 137G/C 

genotypes. There was insignificant association 
between IL-18 - 137G/C genotypes and disease 
activity (P=0.31), seropositivity (P=0.56) and 
severity (P=0.11). 

Table 6. The association of IL-18-137G/C genotypes with ESR, HB and DAS28 in RA patients 

Genotypes 
GG 

(n=40) 

GC 

(n=36) 

CC 

(n=4) 

Krauskal 
Wllis test 

P value 

ESR mm/hr 
median,  

range 

37.5, 

12-60 

35, 

10-150 

35, 

30-40 
0.098 NS 

HB (gm/dl) 
median,  

range 

13, 

8.7-14.5 

12.3, 

9.5-14 

12.3, 

12.3-12.5 
1.2 NS 

DAS28 
median, 

range 

7, 

2.07-14.7 

8.1, 

3.1-14.8 

8.7, 

4.2-13.2 
2.37 NS 

*P>0.05 is not significant (NS) 

Table 7. The association of IL-18-137G/C genotypes with CRP, RF and Xray grades in RA patients. 

Genotypes 
GG 

(38) 

GC 

(38) 

CC 

(4) 

Total 

(80) 
χ

2
 P value 

CRP 
+ve 25(65.8 %) 18(47.4%) 3(75%) 46(57.5%) 

3.17 NS 

-ve 13(34.2%) 20(52.6%) 1(25%) 34(42.5%) 

RF 

+ve 18(47.4%) 20(52.6%) 3(75%) 41(51.25%) 

1.16 NS 

-ve 20(52.6%) 18(47.4%) 1(25%) 39(48.75%) 

X-ray grade 

1 4(10.5%) 10(26.3%) 1(25%) 15(18.75%) 

12.9 NS 

2 16(42.1%) 15(39.5%) 1(25%) 32(40%) 

3 7(18.2%) 0(0.0%) 0(0.0%) 7(8.75%) 

4 8(21.1%) 8(21.1%) 2(50 %) 18(22.5%) 

5 3(8.9%) 5(13.2 %) 0(0.0%) 8(10%) 

*P>0.05 is not significant (NS) 
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IL-18 serum levels by ELISA  

Figure (2) shows that the serum level of IL-18 
is significantly higher in RA patients as 
compared to the control group (P= 0.001). 

Table (8) shows that IL-18 level is not 
significantly different among individuals with 
different IL-18 – 607 and – 137 genotypes in 
either patients (P=0.577 and 0.119 respectively) 
or the control subjects (P=0.87 and 0.85 
respectively). IL-18 serum level is significantly 
higher in patients than in the controls in all – 
607 and – 137genotypes (P=0.001). 

 
Figure 2. Serum Levels (pg/ml) of IL-18 in patients with 
Rheumatoid Arthritis and controls. 

 

Table 8. Serum levels of Il-18 (pg/ml) in individuals with different IL-18 genotypes: 

IL-18 Genotypes 

Patients(40) Controls(40) 

*P value 
n 

Serum level pg/ml 
N 

Serum level pg/ml 

Mean±SD Mean ±SD 

-607C/A 

CC 
14 

(26.5) 
142.14±36.15 8 55±14.14 0.001 

CA 18 164.44±55.03 22 52.18±7.93 0.001 

AA 
8 

99(21.2) 
145±23.8 10 51±15.97 0.001 

*P value NS NS 

I -137G/C 

GG 
14 

(41.2) 
160.1±17.9 16 50.75±12.43 0.001 

GC 
20 

(43.5) 
146.5±49.22 20 53.3±11.12 0.001 

CC 6 (15.3) 141.43±30.01 4 55±7.07 0.001 

*P value NS NS 

*P>0.05 is not significant (NS) *P>0.05 is not significant (NS) 

 

Discussion 

Rheumatoid arthritis is a chronic, systemic, 
autoimmune inflammatory disorder 
characterized by inflammation of synovial 
joints which can cause irreversible joints 
destruction. The etiology of RA is still to be 
elucidated. Both genetic and environmental 
factors have been shown to contribute to the 
susceptibility of RA (Fan et al., 2009). 

It has been suggested that RA is strongly 
related to a cell-mediated immune response, 
characterized by the enhancement of 
inflammatory cells, such as T lymphocytes. 
The dysregulation of T helper1/T helper2 
balance was suggested to be one important 
mechanism for RA development. It was found 
that while Th1 cells and their cytokines (IFN-
γ and IL-2) were predominant, T helper2 cells 
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and their cytokines (IL-4, IL-5 and IL-10) 
were suppressed in the synovial fluid and also 
in the peripheral blood (Kawashima & 
Missec, 2005).  

The proinflammatory cytokines, TNF-α 
and IL-1, are produced by activated 
macrophages and fibroblasts in the synovial 
membrane and are believed to be pivotal 
cytokines in the signal transduction of the 
inflammatory cascade (Paleolog, 2009). IL-
18, a member of the IL-1 family of cytokines 
is considered as a key cytokine in many 
aspects of inflammation and Th1responses 
(Favilli et al., 2009). 

Single-nucleotide polymorphisms of IL-18, 
transversion C to A at position –607, and a 
transversion G to C at position –137 modify 
two transcription binding sites that influence 
the quantity of transcribed IL-18 mRNA 
(Giedraitis et al., 2001). The interleukin-18 
gene polymorphism had an important role in 
many autoimmune diseases (Xu et al., 2007) 

This study aimed to investigate the 
association of IL-18 promoter SNPs at – 607 
and – 137 regions with risk for rheumatoid 
arthritis and to study their association with 
activity and severity of the disease. In this 
study, as regard IL-18 –137 promoter 
polymorphism, the frequency of CC genotype 
was significantly lower among RA patients 
compared with the control group (P=0.012), 
but other genotypes(GG and GC) were not 
significantly different (P>0.05). This result 
was in agreement with Pawlik et al. (2006), 
who reported lower frequency of IL-18 –
137CC genotype in 309 Caucasian RA 
patients with a statistical significance 
(P=0.045), and did not show any significant 
differences between patients and control 
group as regards other genotypes. Meanwhile, 
Rueda et al. (2005) reported that there were 
no statistically significant differences found in 
IL-18–137 genotypes between 362 Spanish 
patients with RA and 339 healthy controls 
(P>0.05). 

This study revealed that the distribution of 
IL-18 –607 genotypes (CC, CA and AA) did 
not differ significantly between patients and 
control group (P>0.05), this was in agreement 
with Rueda et al. (2005), who also did not 
find significant differences in IL-18 607 
genotypes between patients and control 
groups (P>0.05). Also, Pan et al. (2011) 
reported that there is still not enough evidence 
to indicate the association of IL-18 gene 
promoter −607A/C polymorphism and the 
development of autoimmune diseases after 
their17 studies in rheumatoid, lupus, 
inflammatory bowel diseases and type1 
diabetes mellitus.  

However, a study done by Sivalingam et 
al. (2003), showed a lower frequency of AA 
genotype at position –607among 106 Chinese 
RA patients versus 273 healthy controls with 
statistical significance (P<0.05). 

On studying the association of IL-18 –
607C/A and IL-18 –137G/C polymorphism 
with activity parameters including ESR, CRP, 
HB and DAS 28, there were insignificant 
associations between different genotypes and 
all disease activity parameters (P>0.05). This 
result was in agreement with Pawlik et al. 
(2006), and Rueda et al. (2005) who reported 
non significant differences found for both -
607 and -137 IL-18 promoter polymorphisms 
in association with disease activity parameters 
(P>0.05). 

In our RA patients, as regards the 
radiological severity score (Larsen's score), 
there was statistically insignificant differences 
between different IL-18 genotypes and 
radiological severity score (P>0.05), that 
confirmed the results of Pawlik et al. (2006) 
and Rueda et al. (2005) who did not find a 
significant difference in the radiological 
severity score among RA patients with 
different genotypes (P>0.05).  

As regard seropositivity, our study did not 
find a significant difference between 
seropositive and seronegative RA patients as 
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regard different IL-18 genotypes (P>0.05), 
that agrees with a study done by Sivalingam 
et al. (2003) on 106 Chinese RA patients who 
reported no association between different IL-
18 genotypes and the positivity of RF 
(P<0.05).  

Serum IL-18 levels were significantly 
higher in patients with RA than in normal 
healthy controls (P =0.001). This was in 
agreement with Ying et al. (2010) who 
similarly found high serum IL-18 levels in 30 
Chinese patients with RA when compared 
with 30 normal subjects. Our result also 
confirmed the results of Tanaka et al. (2001), 
who compared the serum IL-18 level in 48 
Japanese RA patients with that in 52 healthy 
control subjects, and found a statistically 
significant difference. Also, Sato et al. (2004) 
reported that serum level of IL-18 is 
significantly higher in RA patients than 
controls (P<0.001).  

There were insignificant differences in the 
serum IL-18 levels among individuals with 
different IL-18 genotypes of patients or 
control groups (P>0.05). This result coincided 
with the studies of Ying et al. (2010), who 
also did not find a significant difference in 
serum IL-18 level among individuals with 
different genotypes in either patient or control 
group(P>0.05). 

The mentioned differences regarding the 
association of –607 and –137 IL-18 promoter 
SNP with RA susceptibility and severity may 
be caused by ethnic differences in linkage of 
these polymorphisms with other IL-18 
polymorphisms modulating IL-18 expression 
as well as other possible genetic and 
environmental factors influencing RA activity 
and severity.  

It is concluded that RA susceptibility is 
negatively associated with IL-18 –137CC 
SNP, however IL-18 607-SNPs may not be a 
risk factors for RA in Egyptian patients with 
no specific genotype could be associated with 
a higher disease activity or severity. No 

specific genotype was associated with higher 
IL-18 serum levels in either RA patients or 
controls. 

Further studies are recommended to 
investigate the interaction of IL-18 gene with 
other possible genetic and environmental 
factors in influencing the pathogenesis of RA. 
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