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ABSTRACT 

 

Introduction: Recurrent pregnancy loss (RPL) is a heterogeneous condition consisting of three or more consecutive abortions 
before the 20 weeks of gestation. Cytokines secreted by Th1 cells including IL-1, TNFα and IFNγ, have been described as 
etiologic factors in RPL. Interleukin 1 receptor antagonist (IL-1RN) is an important anti-inflammatory molecule, which play 
vital roles in pregnancy. To our knowledge, this was the first report from Iran. 
Genotypes and allele distributions for IL-1RN variable number tandem repeat (VNTR) in 100 women with unexplained RPL 
were compared to those of 100 age and ethnically matched healthy fertile controls with at least two successful pregnancies and 
no history of pregnancy loss. Genomic DNA was extracted from the whole blood and analyzed by polymerase chain reaction 
(PCR) and restriction fragment length polymorphism (RFLP). 
Results: No significant association was indicated between these polymorphisms and RPL among Iranian Azeri Turkish women 
(all P>0.05). 
IL-1RN VNTR polymorphisms may not be genetic determinant for RPL. 
Conclusion: It is essential to repeat studies and design a more extensive research with a higher number of subjects from 
different ethnic origins. 
KEYWORDS:IL-1 receptor antagonist, polymorphism, unexplained recurrent pregnancy loss 
 

1.INTRODUCTION 
 

Recurrent pregnancy loss (RPL) is a multifactorial event consisting of three or more consecutive abortions [1, 2] which occurs 
in about 1-2%of women at the reproductive age [3, 4]. The causes are very heterogeneous including genetic, anatomical, 
chromosomal and endocrinological factors. In addition, environmental factors such as exposure to ethylene oxide and lead have 
been considered [5]. Sometimes, RPL arises from immunologic problems [6]. Accordingly; there is an argument about the 
appropriate evaluation and treatment of cases experiencing this event [7]. 
Anti-inflammatory immune response will increase during normal pregnancy, which seems to bee necessary for fetus protection 
against maternal pro-inflammatory immune response [8]. Although the adaptive immune system is of great importance in 
reproductive opportunity via the T cell equilibration in the implantation site, an enhanced activity of innate immune system has 
been regarded as the main reason of recurrent miscarriage [9, 10]. 
As a result of the enhanced production of Th1 type cytokines, especially IL-1, TNFα and IFNγ due to the allograft-induced 
activation and release of substance P during gestation, nitric oxide [NO] substances levels might be elevated, which in turn 
improve chances of fetus rejection [10, 11].  
IL-1 family has an important role in inflammatory reactions. The IL-1 gene cluster locate within 430 kb region on chromosome 
2 (2q13-21) [12]. Two types of cytokines constitute the family: pro-inflammatory cytokines [IL-1α, IL-1β] and an anti-
inflammatory substance [the IL-1receptor antagonist (IL-1Ra or IL-1RN) [12-16]. The human IL-1RN gene has been 
determined on the band q14-q21 in which intron 2 encompasses variable number tandem repeat (VNTR) polymorphism with a 
86-basepair, and the VNTR sequence is repeated 2 to 6 times. Generally, there are 4, 2, 5, 3 and 6 repeats in allele 1 (IL-
1RN*1), allele 2 (IL-1RN*2), allele 3 (IL-1RN*3), allele 4 (IL-1RN*4) and allele 5 (IL-1RN*5), respectively [17, 18]. The 
production of IL-1RN gene is a 16-18 kDa protein which prohibits the action of IL-1 as a competitive inhibitor and induces no 
signal transduction [12-16, 19]. As an anti-inflammatory event take places over a normal pregnancy, the levels of IL-1RNwould 
be raised and an inflammation reaction can be ended [20]. Individual susceptibility to disease would be determined the levels of 
cytokines production which is affected by cytokine gene polymorphisms [21]. It has been suggested that IL-1 plays a crucial 
role in embryonic development through the regulation of blastocyst implantation and the inducement of the endometrial 
leukemia inhibitory factor (LIF) production. Moreover, gene expression and synthesis of IL-1RN have been established in the 
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dividing embryo [22, 23] which is considered to be associated with RPL [18].  
In this regard, the object of the study was to investigate the association between IL-1RN VNTR polymorphism and RPL in 
Iranian Azeri Turkish women experiencing RPL. 
 

MATERIAL & METHOD 

 

A case controlled, study was conducted to determine the association of RPL with IL-1RN VNTR polymorphism. Cases were 
100 women who had suffered at least three pregnancy losses [mean 5, range 3-7] and showed normal karyotypes. No 
chromosomal aberration and uterine anatomical abnormalities as well as infections related miscarriages were found. As a 
whole, there were no identifiable causes for RPL and the miscarriages were thus categorized as unexplained. The control group 
consisted of 100 healthy age and ethnically matched women in childbearing ages who delivered at least two healthy, term infant 
with no history of pregnancy loss. All women were of Iranian Azeri Turkish origin, with the mean age of 32[range 21-45] and 
35.5 (range 25-47) for case and control groups, respectively.  
All individuals were informed about the study and the samples were collected with their agreement.5ml of blood samples were 
collected into tubes containing EDTA as an anticoagulant. Genomic DNA was extracted from whole blood by using proteinase 
K method[…]. Nanodrop instrument was used to determine the quality and quantity of each DNA sample. The results were 
confirmed by electrophoresis on the 1% agarose gel (Figure 1). To amplify the second intron of the 86-bp VNTR containing 
gene of IL-1RN, DNA was amplified by polymerase chain reaction (PCR): Initial denaturation for 1 minute at 94°C, followed 
by 35 cycles of denaturation (1 minute at 94°C), annealing (45 seconds at 55°C), extension (45 seconds at 72°C), and a final 
extension for 5 minutes at 72°Cusing the following primers:  
Forward: 5' CTCAGCAACACTCCTAT 3' 
Reverse: 5' TCCTGGTCTGCAGGTAA 3' 
Electrophoresis was performed on 1.5% gelatine by ethidium bromide to determine the size of amplified PCR products (Figure  
The gels were photographed by using the gel documentation instrument. In addition, a 50 bp size marker was loaded onto the 
gel. The size of amplified alleles were 410 bp, 240bp, 500bp, 325bp and 595 bp, respectively. 
The difference of IL-1RN genotype and frequencies of allele between case group and control group was analyse with chi-
square test. association between allele frequencies and RPL was measured with The odds ratio (OR). All P values were two-
tailed and 95% confidence intervals (CI) were calculated. P values <0.05 were considered statistically significant. 
 
 

 
                                          

Fig 1. DNA Electrophoresis on 1% agarose gel. 8 shows 250 bp DNA ladder 
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Figure 2. 1. negative control/ 2,3, 5. Allele 1/  6. allele 2/  4, 7. Alleles 1 and 2/ 8. DNA ladder [50bp] 
 

RESULTS 
 

The IL-1RN polymorphisms in 100 females with unexplained RPL were compared to 100 matched healthy females in terms of 
age and ethnicity who delivered at least two healthy, term infants with no history of pregnancy loss. No statistically significant 
difference were observed between the study and control groups with respect to all genotypes. For instance, according to allele 1 
homozygotes (IL-1 RN1/1; 53% vs. 51%; P: 0.88; OR: 1/083; 95% CI: 0/599-1/961) and allele 1 heterozygotes (IL-1 RN1/2: 
35% vs. 28%; P: 0.36; OR: 1.385; 95% CI: 0/728-2/636), the dispensation of genotype prevalences was not significantly 
different in the RPL patients from the healthy subjects (Table1). 
The allelic frequency of women experiencing RPL and their healthy controls and the associated ORs are shown in table 2. As 
can be found from the table, there is no important differences among the prevalence of IL-1RN alleles in the control group 
compared to case. 
The most frequent allele in patients and controls were IL1RN*1 which was higher among the patients than controls. However, 
no significant difference was observed (73.5% vs. 69%; P: 0.37; OR: 1/969-0/789). On the other side, noIL1RN*5 was found 
and IL1RN*4 allelic frequency was only 0.5% in both groups. 
 

Table 1. frequency of the IL-1RN polymorphism Genotype among Iranian Azari Turkish RPL  
patients and healthy fertile women. 

Odds ratio 

95%CI][ 

P value Controls  

n=100]] 

Patients 

n=100][ 

GenotypeIL-1RN 

1/083 

[0/599-1/961] 

0/88 51 [51%] 53 [53%] IL-1RN 1/1 

1/385 

[0/728-2/636] 

0/36 28 [28%] 35 [35%] IL-1RN 1/2 

0/699 

[0/185-2/568] 

0/76 7 [7%] 5 [5%] IL-1RN 1/3 

1/000 

[0/027-37/156] 

1/00 1 [1%] 1 [1%] IL-1RN1/4 

0/375 

[0/095-1/363] 

0/16 10[10%] 4 [4%] IL-1RN 2/2 

1/000 

[0/098-10/167] 

1/00 2 [2%] 2 [2%] IL-1RN 2/3 

0/000 

[0/000-17/447] 

1/00 1 [1%] 0 IL-1RN 3/3 

- 1/00 0 0 IL-1RN 4/4 
- 1/00 0 0 IL-1RN 5/5 

 
Table 2. frequency of Allel of the IL-1RN polymorphism among Iranian Azari Turkish RPL patients and healthy fertile women 

Odds ratio 

95%CI][ 

P value Controls [%] 

n=100][ 

Patients [%] 

n=100][ 

 AlleleIL-1RN 

1/246 

[1/969-0/789] 

0/37 69 73/5 IL-1RN 1 

0/871 

[1/4217-0/535] 

0/63 25 22/5 IL-1RN 2 

0/623 

[1/780-0/213 ] 

0/47 5/5 3/5 IL-1RN 3 

1/00 

[36/817-0/027] 

1/00 0/5 0/5 IL-1RN 4 

- 1.00 0 0 IL-1RN 5 

8     7  6      5 4      3        2     1 
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DISCUSSION 

 
To date, varieties of genetic disorders have been studied to determine the genetic cornerstone of RPL [2, 25-28]. Moreover, 
several studies have been carried out to identify an association between IL-1RN polymorphisms and RPL in different 
conditions. However, due to conflicting reports, we decided to investigate this polymorphism in our ethnic population. It is 
worth mentioning that this was the first research on RPL and IL-1RN polymorphisms in Iran. 
Karthukorpi et al, reported different frequency of IL-1RN and -1RN in women suffering from recurrent spontaneous abortion 
compared with healthy subjects were not considerably different, while the IL-1RN*3 was significantly higher in patients than 
controls[8]. 
According to IL-1RN and IL-1RN, the results of our investigation were in concordance with Karthukorpi, but it was not 
confirmed their findings about IL-1RN*3. Of note, despite the higher frequency of allele 2 homozygotes [IL-1 RA2/2] in 
healthy subjects than patients [10% vs. 4%], its association with RPL was not important [P: 0.16]. Similar to this result were 
obtained by Die et al, who stated IL-1RN*2is not related to idiopathic recurrent spontaneous abortion in the Chinese Han 
population[29].Vargas-Alarcon et al. Compared the prevalences of IL-6, IL-1RN, INF-γ, IL-10, and TNF-α gene 
polymorphisms and found a significantly different distribution of these in the Mexican population [30]. Linjawi et al. [21], in 
astudy compared IL- 1RN genotype of  206 women that they had several miscarriage with control group. Results showed no 
noticeable differences between their frequencies. Similar to Linjawi [21], Agrawal [31] and Traina [32] studies as well as 
Levrant et al. [18], we found no remarkable differences between the frequencies of IL-1RN polymorphisms in females 
experiencing RPL and their controls who were Iranian Azeri Turkish women with at least two healthy, term infants. Likewise, 
such a result was obtained by Jaaskelainen et al. [33]. In contrast, Perni et al. [34] Explained an increase in spontaneous 
abortions in the presence offetalIL-1RN*1 [34]. 
This study provides new insight toward the established multigenetic context of RPL in which IL-1RN polymorphisms did not 
play a role in the occurrence of RPL in Iranian population from Azeri Turkish origin, so normal pregnancy will not be affected 
by their presence. As has been mentioned in the literature, the controversial reports from different studies can be satisfied by 
various reasons [18]. Finding of this study will help us to determin  women who are at the risk of pregnancy loss.Further more 
[16, 18, 39]. 
 

Conclusion: the exactrole of IL-1RN polymorphisms in RPL is not still fully understood. So, it is essential to repeat studies 
with a higher number of subjects from different ethnic origins to find the effect of IL-1RN polymorphisms in pregnancy loss. 
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