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Abstract: Interleukin-18 also known as interferon-gamma inducing factor, Interleukin 18 is a cytokine 

that plays an important role in the T helper cell 1 response, by its ability to induce IFN- c production in T 

cells and natural killer cells. A functional variant of IL-18 gene has been reported as associated with type 

1 diabetes (T1D). In the present study were analyzed two promoter single nucleotide polymorphisms 

(SNPs), at -607 (rs#1946518) and -137 (rs#187238) position, in 60 patient with type 1diabetes and 60 

healthy individuals, both from Egyptian population. Allele and genotype frequencies of IL18 SNPs were 

compared in patients and controls .The genotype CC in -137 show significance according to the patient 

and their control (P<0.004) while the SNP – 607 don’t showed any significance between patient and 

control (P=0.641), respectively. Our finding suggested an association between IL18 promoter SNP -137 

and susceptibility toT1DM in Egyptian population. 
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Introduction 

Type 1 DM results from β-cell 

destruction, usually leading to absolute 

insulin deficiency. Testing for islet-cell 

antibodies (ICA) or other 

autoantibodies (antibodies to glutamic 

acid decarboxylase [anti-GAD], insulin, 

and to the tyrosine phosphatase IA-2) in 

serum may be helpful if establishing the 

diagnosis is important; a positive result 

is indicative of immune-mediated or 

type 1A diabetes (1). 

 Interleukin (IL-18) serum levels 

are increased in the subclinical stage of 

T1DM in first degree relatives of 

T1DM patients. IL-18, which is 

predominantly secreted by activated 

monocytes/macrophages, is a 

pleiotropic cytokine involved in the 

regulation of innate and acquired 

immune response, playing a key role in 

autoimmune, inflammatory, and 

infectious diseases (2). T1DM in 

humans is also believed to be a Th1 

lymphocyte–mediated disease, and both 

environmental and genetic factors play 

a role in its pathogenesis (3-5). The  

role of IL-18 promoter polymorphisms 

in the predisposition to T1DM in 

humans. However, IL-18 gene locus on 

chromosome 11q22.2– q23.3 has not 

been mapped by whole-gene scan 

studies as a region conferring major 

susceptibility to T1DM, therefore, role 

as a candidate for T1DM susceptibility 

gene, since the genetic association 

between IL-18 and destructive insulitis 

has been suggested in the animal model 

of autoimmune diabetes (6-8). 

The aim of this study was to 

assess the contribution of this 

Interleukin IL-18-137G/C, (rs#187238), 

IL-18-607C/A (rs#1946518) 

polymorphisms, to the susceptibility to 

type 1 diabetes in the Egyptian  

population. 

  

Materials and Methods 

Study populations 
A total of 60 type 1 diabetic 

patients (25 males /35 females) mean 

age ±SD 11.2±3.7, 60 healthy 

individuals (33 males / 27 females) 

mean age ±SD 27.2± 6.4, family history 

(25 positive/ 35 negative) to family 

history, disease onset (years) mean ± 

SD 5.3±3.5, were enrolled in this study 

and recruited at the El-Shatby 

University Hospital, Faculty of 

Medicine Alexandria University. Egypt. 

Patients diagnosed according to WHO 

criteria (9). Patients had been diagnosed 

on the basis of classical clinical 

presentation, first-degree family history 

of diabetes, history of chronic diabetes 

complications, and  treatment of 

diabetes. Healthy controls had no 

personal or first-degree history of 

diabetes and were free from T1DM. The 

Ethics Committees of participating 

universities and university hospitals 

approved the study, and informed 

consent was obtained from all 

participants. 

Blood sampling was carried out, 

one ml of venous blood sample was 

collected in EDTA tubes from each 

individual (patient or healthy control) 

and was stored as whole blood at -20
o
C 

for subsequent DNA isolation. Genomic 

DNA was isolated from whole blood 

according to Sambrook et al 1989 (10). 

 

Genotyping of interleukin-18 gene 

polymorphism 
Two SNPs (SNP-607 C ⁄ A 

rs#1946518 and SNP -137G ⁄ C rs# 

187238)  in  IL-18 gene were genotyped 

among the participants groups in this 
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study. The IL-18  (SNP-607 C ⁄ A 

rs#1946518 and SNP -137G ⁄ C rs# 

187238)  was amplified by polymerase 

chain reaction (PCR) using  allele 

specific PCR technique as shown in 

Table 1. 4 primers for each SNP (two 

allele specific primers, forward control 

and common reverse primer) were 

designed based on the nucleotide 

sequence of a partial fragment 

(retrieved from the online dbSNP) of 

the gene containing the target SNP. The 

polymorphism was visualized by 

separating the DNA fragments in a 2% 

agarose gel that was stained with 

ethidium bromide and illuminated by 

UV. To validate the PCR- allele specific 

results as showed in figure 1 and figure 

2 All primers used in this study were 

newly designed using Primer Blast 

online programme 

 http: // www.ncbi.nlm.nih.gov  / tools  

primer-blast / ). 

  

 

 

Figure1:Shows 2% agarose gel electrophoresis for allele specific PCR for Il-18 SNP-607 C>A 

(rs#1946518). M: 100 bp DNA ladder from GeneDireX®. Lane1: PCR product upon using 

controls forward primer, Lanes 2 and 3: PCR products, upon using allele specific C primer 

and allele specific A primer, respectively. Heterozygous genotype will give positive reaction 

upon using both allele specific primers. However, homozygous genotype will give positive 

reaction upon using only one of these allele specific primers.   
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Figure 2:Shows 2% agarose gel electrophoresis for allele specific PCR for IL-18 SNP -137G>C (rs# 

187238). M: 100 bp DNA ladder from GeneDireX®. Lane1: PCR product upon using 

control forward primer. Lanes 2 and 3: PCR products upon using allele specific G primer 

and allele specific C primer, respectively. Heterozygous genotype will give positive reaction 

upon using both allele specific primers. However, homozygous genotype will give positive 

reaction upon using only one of these allele specific primers. 

 

 

  

Statistical Analysis of Data 

Statistical analysis of data was done to 

correlate genotype distribution and 

allele frequencies was performed by 

SPSS package version 11. The 

frequencies of alleles, genotypes in 

different groups were compared using 

the chi-squared test (X2), t-test and 

Mann Whitney test were used to test 

thesignificance of results of quantitative 

variables. Odds ratio and 95% 

confidence interval (95% CIs) were 

calculated for different studied 

parameters. The confidence interval 

(CI) at 95% was used to describe the 

amount of uncertainty associated with 

the samples (11,12). A 95% confidence 

level means that 95% of the intervals 

would include the parameter. The 

significance of the results was taken at 

the P < 0.05.  level of significance. 
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Table.1. Primers sequences, PCR conditions, length of PCR products 

 

SNPs Primers  sequences PCR Conditions 
Size of PCR Products 

digestion products 

Il-18* 

SNP-607C ⁄ A 
(rs#1946518)** 

 

C-allele specific primer: 

F1: 5-GTT GCA GAA AGT GTA AAA ATT 
ATT TC-3 

A-allele specific primer: 

F2:  5-GTT GCA GAA AGT GTA AAA ATT 
ATT TA-3   

Forward control primer: 

5-GGT CAG TCT TTG CTA TCA TTC CA-3

   

Common reverse primer: 

5-CCT CAT TCA GGA CTT CCC CTT-3  

-An initial denaturation  at 95oC 

for 5 min  
-Then, 30 cycles each cycle 

consisted of denaturation at 94oC 

for 60s, annealing at 50 oC for 30s 
and extension at 72oC for 30 s.  

-A final extension at 72oC for 

10min. 

-Allele  C:   193 bp 

-Allele  A:   193 bp 
 

-Control fragment: 

305 bp 
 

Il-18* 

SNP-137G ⁄ C 

(rs# 187238)** 

 

G-allele specific primer: 

F1:5-CCCCAACTTTTACGGAAGAAA AG-

3    

C-allele specific primer: 

F2:5- CCCCAACTT TTACGGAAG AAA A 

C-3 
Forward control primer: 

5- TGTAGGAATTACCCCAATAGG AC-3 

Common reverse primer: 
5- CTT CCCGAAGCTGTG TAG AC -3                

An initial denaturation  at 95oC 

for 5 min  

-Then, 30 cycles each cycle 

consisted of denaturation at 94oC 

for 60s, annealing at 52 oC for 30s 

and extension at 72oC for 30 s .  
-A final extension at 72oC for 

10min. 

Allele  G: 324 bp 

Allele  C: 324 bp 

 

Control fragment: 

521 bp 

 

Results and Discussion 

Results revealed that the allele 

and genotype distributions did not 

significantly differ between T1DM 

patients and control Subjects (P>0.05) 

for the SNP 607C>A (rs#1946518). On 

the other hand, there was a statistical 

significant difference between 

 

 

the two groups (P<0.004) for the SNP -

137G>C (rs# 187238) at the genotype 

and allele level. Present results suggest 

that the genotype CC is a risk factor for 

T1DM as shown in table 2.
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Table 2 : IL-18 gene polymorphism and allele frequencies among diabetic patients and their control 

Cases Control 
Gene 

polymorphism 
No. % No. % 

Significance OR (95% CI) 

IL -18 -607      

CC 11 18.3 15 25.0 -- 

AA 10 16.7 8 13.3 1.7 (0.4-6.9) 

CA 39 65.0 37 61.7 

 
X2=0.78 

P=0.641 

1.4 (0.5-3.9) 

allele 

frequencies 
      

C 0.27 0.32 

A 

60 

0.73 

60 

0.68 

                 ------------------ 

IL -18-137     

GG 15 25.0 25 41.7 

CC 32 53.3 12 20.0 

GC 13 21.7 23 38.3 

 

X2=10.900 

P<0.004* 

95% CI for difference:  

(-23.095587; 23.095587)* 

allele 

frequencies 

    
  

G 35.9 60.9 

C 

 

60 
64.1 

 

60 
39.1 

                   -------------------   

         X
2
: Chi-Square test                       *significant at P≤0.05  

    

Present results are in agreement 

partially with those of Novota et al. 

(2005) (13). Their results suggested that  

the two variants SNP 607C ⁄ A 

(rs#1946518) and SNP -137 G ⁄ C (rs# 

187238) of IL-18 gene are not 

associated with neither adult T1DM nor 

latent autoimmune diabetes in adults 

(LADA) susceptibility. 

Conversely, Dong et al. (2007) 

(14) found that the CC genotype at 

position -607 in the promoter region of 

the IL-18 gene was significantly higher 

(risk factor) in Chinese Han children 

with T1DM than that in controls. While 

the AA genotype in -607 position could 

have a protective role for T1DM. 

Moreover, Eiji Kawasaki et al. (2004) 

(15) found that the distribution of the 

IL-18 gene genotypes at position –607 

but not at position -137 was 

significantly different between T1DM  

patients control subjects (P=0.023). 

Present findings were partially in 

accordance with those of Mojtahedi et 

al. (2006) (16) in Iranian population. 

They found that there was no significant 

difference in the distribution of allele 
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and genotype at positions -137 and -607 

of IL-18 gene between T1DM patients 

and control subjects without 

categorization of patients according to 

their age. On the other hand, present 

findings regarding allele and genotype 

at position -137 of IL-18 gene was in 

agreement with those of Massoud et al. 

(2009) (17) in Iranian population and 

those of Kretowski. et al. (2002) (18) in 

Polish population, suggested that an 

evidence of an association between type 

1 diabetes and polymorphisms in the 

promoter of IL-18 gene. The difference 

in the association of the mentioned of 

above studies variants with T1DM 

among different populations may be 

attributed to the presence of multiple 

susceptibility alleles at the 

aforementioned genes variants, racial / 

ethnic differences in the distribution of 

these variants and multiple hypothesis 

testing. 
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