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ABSTRACT 

Objective: The aim of this study was to determine the association between interleukin 6 (IL-6 -

174G/C) with susceptibility to Recurrent abortion (RA) in Sudanese pregnant ladies. 

Methods: case control study, the genetic polymorphism of IL-6 -174G/C were studied by SSP- 
PCR in the DNA of a total of Forty (30) Sudanese ladies with the history of abortion and (30) 

ladies with normal pregnancy to three or more birth and without a previous abortion in the first 
trimester. Statistical analysis was performed using Chi square, correlation to spearman test to set 

differences were considered statistically significant with a p<0.05.  

Results: CG genotyping prevalence were significantly higher in cases than in controls, P= 0.01, 
respectively. On the other hand, GG genotype prevalence were higher among control than in RM 

patients, P = 0.01, respectively.  

Conclusions: This study has proven a possible association of IL-6 −174 G/C polymorphism with 

susceptibility recurrent abortions. 
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   1. INTRODUCTION 

Recurrent pregnancy loss refers to repeated and consecutive (≥ 3 times) spontaneous abortion 

events that occur before the 20th gestational week of pregnancy. This condition causes substantial 
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emotional stress to the patient and her family. It is estimated that as many as 1–2% of healthy 

women experience recurrent pregnancy loss (Diejomaoh, 2015). Several factors are known to 

contribute to this condition, such as advanced maternal age, abnormalities of the uterus and 
endocrine diseases (Garrido-Gimenez and Alijotas-Reig, 2015). However, these factors can only 

explain the etiology of the condition in a small subset of patients. Up to 60% of recurrent pregnancy 
losses have an unknown or unexplained cause, and represent a major challenge in reproductive 

medicine (Diejomaoh, 2015). 

Genetic polymorphisms may be at least partially responsible for the incidence of these unexplained 
recurrent pregnancy losses (Daher et al., 2012). Cytokines, particularly interleukins, are important 

mediators in many reproductive events (Prins et al., 2012; Cheng and Sharma, 2015; Southcombe et 
al., 2015). IL-1B, for example, is crucial for the regulation of immune responsiveness of Th1/Th2 

cells, which is necessary for a successful pregnancy (Agrawal et al., 2012; Sykes et al., 2012). IL-6 

is involved in the modulation of embryonic implantation and placental development (Prins et al., 
2012). IL-10 actively suppresses the maternal immune system to avoid rejection of the fetal 

allograft (Thaxton and Sharma, 2010; Cheng and Sharma, 2015). On the other hand, IL-18 may 
stimulate the production of interferon-gamma, which is needed for the remodeling of the blood 

vessels during pregnancy (Weissenbacher et al., 2014). Given the importance of these interleukins 

in pregnancy, a number of studies have investigated the association between polymorphisms in 
interleukin genes and the risk of recurrent pregnancy loss. Although the results obtained are often 

contradictory, the studies do provide some indications that functional polymorphisms, which are 
known to influence the expression of their respective genes, can influence the risk of recurrent 

pregnancy loss (Daher et al., 2012). 

Among the most commonly studied interleukin polymorphisms with regard to their relationship 
with recurrent pregnancy loss risk are the IL1B rs16944, IL1B rs1143634, IL6 rs1800795, IL6 

rs1800796, IL10 rs1800896 and IL18rs187238 polymorphisms (meta-analyzed in Agrawal et al., 
2012; Chen et al., 2015; Lee et al., 2015; Woods et al., 2015; Su et al., 2016). Except for IL1B 

rs1143634, all other polymorphisms occur in the promoter regions of their genes and are thought to 

affect the rate of gene transcription. On the other hand, IL1B rs1143634 is predicted to disrupt the 
splicing process (Woods et al., 2015), which can then influence the normal function of IL-1B and, 

as a result, the risk of recurrent pregnancy loss. The association of these polymorphisms has been 
investigated in several populations, but few studies have been conducted in the Chinese population 

(Agrawal et al., 2012; Chen et al., 2015; Lee et al., 2015; Woods et al., 2015; Su et al., 2016). 

For the IL1B rs16944 polymorphism, two studies have demonstrated an association between the 
variant allele and the risk of recurrent pregnancy loss in a Korean population (Kim et al., 2014) and 

a Chinese population (Ma et al., 2017). However, another study conducted in China showed a lack 
of association, which indicates that the effect of the polymorphism differs even among distinct 

geographical areas of the same population (Ma et al., 2012). In addition, a study from the UK also 

failed to find an association between the polymorphism and risk of recurrent pregnancy loss 
(Linjawi et al., 2005). Besides, the association of the IL1B rs1143634 polymorphism and recurrent 

pregnancy loss risk has been investigated in two populations in China (Ma et al., 2012, 2017). 
Similarly, for IL6 rs1800795 and rs1800796 polymorphisms, contradictory findings have been 

observed in several reports. For the former, Demirturk et al. (2014) and Parveen et al. (2013) 

demonstrated an association of the polymorphism with risk of recurrent pregnancy loss in Turkish 
and northern Indian populations, respectively. However, no significant association was found in 

Saudi Arabian (Alkhuriji et al., 2013), Iranian (Bahadori et al., 2014) or Romanian populations 
(Bohiltea and Radoi, 2014).  

The relationship between genetic factors and the interleukin 6 -174G/C is not cleared, genetic 
polymorphisms as the one that is studied may represent markers for selecting the therapeutic 
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options and for counselling patients with recurrent spontaneous abortions. Several studies 

published, showed that there are no association between interleukin 6 -174G/C and Recurrent 
miscarriage. while other studies have proven a possible association of polymorphism IL-6 174G/C 

and the increased frequency of recurrent abortions. 

The aim of this study was to determine the association between interleukin 6 (IL-6 -174G/C) with 
susceptibility to Recurrent abortion (RA) in Sudanese pregnant ladies. 

2.Methodology 
Study population: This a case control study, a total of 30 ladies with RM and 30 normal controls 

will be analysed for carrying IL-6 -174G/C. Thirty (30) Sudanese ladies with the history of abortion 

and (30) ladies with normal pregnancy to three or more birth and without a previous abortion in the 
first trimester. And this study was conducted in Omdurman Maternity Hospital located in Khartoum 

state this study will be conducted between Dec 2022 to Dec 2023.  
Sample Collection: Peripheral blood samples will be collected under sterile conditions into tubes 

containing K+ ethylene diamine tetra acetic acid (EDTA). 

DNA extraction by Guanidine Chloride method: 
RBCS will be Hemolyzed by alkaline solution (Red Cells lysis buffer) ,then the membranes will be 

digested by solution containing detergent and proteases (White Cells Lysis buffer), then protein will 
be precipitated out by Guanidine hydrochloride (GuHCL) and centrifugation , finally DNA will be 

precipitated by absolute ethanol ,washed by 70% ethanol and eluted in 50 µL of 10 mM Tris-HCl, 1 

mM EDTA, pH 8.0 . 
 Genotyping of Interleukin-6 

The SSP-PCR (sequence-specific primer-polymerase chain reaction) method was applied for 
genotyping (12) ; PCR mixture of 20 µl was prepared using premix master mix tubes 

(MaximeTMPCR premix Kit{i-Taq} ) for each sample (see Table 1), genomic DNA will be 

amplified in two different PCRs for each polymorphism; each reaction employed a generic 
antisense primer and one of the two allelespecific sense primers (see table 2). To assess the success 

of PCR amplification in both reactions. The PCR reaction will be carried out in a Thermal Cycler 
(Techne, UK), with the following program: 1min at 95C followed by 10 cycles of 30 sec at 95˚C, 

50 sec at 58˚C, 40 sec at 72˚C, followed by 20 cycles of 20 sec at 95˚C, 50 sec at 54˚Cand 50 sec at 

72˚C, with 5min at 72˚C as final extension. 
Demonstration of PCR product: 

Five µl of the PCR product (ready to load) will be electrophoresed on 1.5% agarose gel, and stained 
with ethedium bromide, 1X TBE buffer will be used as a running buffer. The Voltage applied to the 

gel will be100 volt with time duration of 30S minutes. 100 pb DNA ladder will be used as 

molecular weight marker with each patch of samples .Finally, PCR product will be demonstrated by 
gel documentation system. 

 
 

 

 
 

 
 

 
Table 1: master mix tube preparation: 

Reagent Volume 

ddH2O2 13.5µl 

IL6(-174) C primer 0.5µl 

IL6(174) G primer 0.5µl 

IL6 Generic 0.5µl 
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Template DNA 5µl 

Total reaction 20µl 

 

Table 2. Primer Sequences Used for the IL6 SSP Genotyping Method: 

Primer position Primer sequence Product size 

IL6(-174) C primer 5´-CCC CTA GTT GTG TCT TGC C-3  ́ 240 bp 

IL6(174) G primer 5´-CCC CTA GTT GTG TCT TGC G-3´ 240 bp 

IL6 Generic 5´-GCC TCA GAG ACA TCA CCA GTC C- 

3´ 

240 bp 

 
Statistical analysis: 

All the statistical analyses will be performed using the statistical package for the social sciences 
(SPSS) software version 17.0 for Microsoft windows. The result will be compared between cases 

and controls by Chi-square test. Correlations between the IL-6 (-174G/C) were calculated by 

spearman test. 
 

 

 

 

3. Results 
In this study, 30 cases of Recurrent miscarriage were targeted, the age with range of (20-40 years). 

The genotype and allele frequency for both patients and control are listed in (table 2), showing 
highly statistically difference in the genotype distribution between cases and control. 

CG genotyping prevalence were significantly higher in cases than in controls, P= 0.01 (OR= 4; 95% 

Cl =1.4 -17.8). On the other hand, GG genotype prevalence were higher among control than in RM 
patients, P = 0.01, respectively.  

4. Discussion 

The ethology of Recurrent miscarriage remains largely unclear. The possible immunologic 

etiologist of pregnancy failure has been intensively investigated. Many investigators have assessed 

possible associations between etiologist of recurrent pregnancy loss and gene polymorphisms, 
including a family of enzymes responsible for metabolism of environmental toxins, glutathione S-

transferase (GST) (Imseis et al., 1997). 
Anti-inflammatory cytokines such as IL-6 and IL-10 considered as crucial factors for maintaining a 

normal pregnancy. Among potential co-factors, functional SNPs in which alter the expression of 

IL-6 play a decisive role at various stages of recurrent pregnancy loss development. The main 
findings of this study were an important positive association between IL-6 (-174G/C) with recurrent 

abortion risk.In Iran, several studies on the relationship among various cytokine polymorphism and 
RPL were reported. In one study, Torabi et al. reported that there are no substantial variations 

between RPL cases and controls, when they investigated the role of [-592A/C, -819C/T, -1082A/G 

(IL-10)], -174C/G (IL-6), and -197G/A (IL-17) in the risk of recurrent pregnancy loss (Torabi et al., 
2009). But, Nematollahi et al investigations failed to discover the connection between the prevalent 

polymorphisms in the IL-6 SNP and RPL risk (Nematollahi et al., 2015). In comparison to other 
populations, the Caucasian Northern Ireland people is the only one with a lower frequency of IL-6 

174 allele (Velez et al., 2007) . 

In conclusion, it is suggested that women with IL-6 −174 G/C polymorphism have susceptibility of 
recurrent abortions. 
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