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To investigate the correlation between inflammatory cytokine gene polymorphisms and the risk of recurrent 
miscarriage. A total of 120 patients with recurrent spontaneous abortion  in our hospital between January 
2019 and December 2020 were selected as the recurrent spontaneous abortion  group and 120 healthy 
pregnant women with early pregnancy who visited the hospital during the same period were used as the 
control group and the genotype of interleukin-18 was detected by single nucleotide polymorphism typing 
technique and the validation method was Hardy Weinberg’s law of genetic equilibrium was used to verify the 
genotype of interleukin-18 and the relationship between interleukin-18 genotype and the risk of recurrent 
spontaneous abortion was analyzed by logistic method. The results showed that the level of interleukin-18 
in the recurrent spontaneous abortion  group was significantly higher than that in the control group 
(p<0.05); the actual genotype frequencies of interleukin-18 (rs1946519) and interleukin-18 (rs360717) in 
the Recurrent spontaneous abortion  group were not significantly different from the theoretical values by 
test (test values of 0.917 and 0.126, respectively, p>0.05); the interleukin-18 (rs1946519) and interleukin-
18(rs360717) in the control group The actual genotype frequencies of interleukin-18(rs1946519) and 
interleukin-18 (rs360717) in the control group were also not significantly different from the theoretical 
values (test values were 0.474 and 0.153, p>0.05); the genotypes of the rs1946519 and rs360717 loci showed 
significant differences and the recurrent spontaneous abortion group had significantly more A alleles than 
the control group (p<0.05); rs1946519 and rs360717 locus mutant cases showed significant differences 
in serum interleukin-17 levels, with AA and TT genotypes showing higher concentrations than other 
genotypes, respectively (p<0.05); the relative risk of recurrent spontaneous abortion  risk in rs1946519 
AG and AA gene carriers was 2.468 and 2.468 times higher than that of the GG allele, respectively. The 
relative risk of recurrent spontaneous abortion in rs360717 TC and TT gene carriers was 1.973 and 1.545 
times higher than that of CC allele, respectively and all of them had higher risk of recurrent spontaneous 
abortion (p<0.05). The rs1946519 polymorphic allele G and rs360717 allele C mutations of interleukin-18 
affect the serum hormone levels of patients and lead to an increased risk of recurrent spontaneous abortion 
in pregnant women. Therefore, interleukin-18 gene polymorphisms may be an important basis for the 
pathogenesis of recurrent spontaneous abortion and its treatment. 
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Recurrent spontaneous abortion (RSA) refers to the 
occurrence of two or more abortions before 20 w of 
pregnancy. The incidence rate of RSA in China is about 
5 % of that of women of childbearing age, which 
seriously affects the outcome of pregnancy and the 
family harmony[1]. The etiology of RSA mainly includes 
genetics, endocrinology, anatomy, immunology, 
microbiology and thrombotic diseases. In view of the 

complex pathogenesis, RSA is still the focus and 
difficulty in clinical and scientific research. In recent 
years, studies have found that maternal fetal immune 
imbalance has a great relationship with RSA. The level 
of proinflammatory factors in RSA patients is 
significantly higher than that in normal pregnant 
women. Proinflammatory factors can promote 
downstream neutrophil aggregation, aggravate the 
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damage of endometritis, and aggravate the risk of 
abortion[2-5]. These results suggest that proinflammatory 
factors may play an important role in the occurrence 
and development of RSA. It has been reported that 
Interleukin-18 (IL-18) gene polymorphism in 
proinflammatory factor family is related to development 
and clinical process of human diseases. Among them, 
rs1946519 and rs360717 are polymorphic genes in the 
coding region of pro-inflammatory factor IL-18, which 
are closely related to the secretion of pro-inflammatory 
factors[6]. Based on the above results, this study selected 
IL-18 gene of different loci to investigate, in order to 
reveal the relationship between proinflammatory gene 
polymorphism and RSA and provide reference for early 
diagnosis and prevention of RSA. The patients included 
in this study were divided into RSA group and control 
group. There was no significant difference in age and 
gestational age between the two groups (p>0.05). Total 
120 patients with RSA from January 2019 to December 
2020 were selected as RSA group, with an average age 
of (31.2±4.3) y; (22-40 y). Inclusion criteria-The patient 
had more than two spontaneous abortions, no live birth 
history; No abnormal uterine and cervical lesions; The 
couple were not close relatives, no embryo chromosome 
abnormalities, no family genetic history; No genital 
tract infection; No endocrine metabolic diseases and 
autoimmune diseases; No abnormal semen routine 
examination; The menstrual cycle was basically stable 
and the ultrasound monitoring showed that the ovulation 
was normal. Meanwhile, 120 healthy pregnant women 
(23-40 y old, average 31.7±5.4 y old) were selected as 
the control group. Exclusion criteria- Healthy early 
pregnant women with normal pregnancy history and 
willing to terminate pregnancy at the same time were 
selected; the study was approved by the hospital ethics 
committee and all patients’ written consent was 
obtained. 3 ml of the two groups were collected for 
DNA extraction and another 3 ml of centrifuged venous 
blood serum was used for IL-18 level detection. DNA 
was extracted by leukocyte aggregation and genomic 
DNA was obtained in strict accordance with the 
instructions of the kit. Then the purity and concentration 
were determined by UV spectrophotometry. The SNP 
(multiple single base extension single nucleotide 
polymorphism) was used to detect the genotype of IL-
18. According to the corresponding sequence number, 
primers were designed with primer premier 5.0 
software. The primer sequence of IL-18 (rs1946519) 
was as follows: 5’-AGGGATGTAAACAGGAAG-3’ 
and 5’-GGAAACGGTCGCCCAGAT-3’. The sense 
and antisense primer sequences of IL-18 (rs360717) 

were5’-AGGGAAAGATAAGGCTCG-3’ and 
5’-CGTTCAGGTAAGAATGGG-3’. Polymerase 
chain reaction (PCR) detection-DNA samples 
containing 3 μL and 10 μl of RCR mixture containing 
primer, Deoxynucleotide triphosphates (dNTPs), 
Magnesium chloride (MgCl2), ampli taqgold 
polymerase, DCTP and 1 μl 10X buffer were taken and 
operated according to PCR standard procedures. Firstly, 
the mixture was pre denatured at 94º for 2 min; then the 
mixture was treated at 94º for 30 s, annealed at 60º for 
1 min and extended at 72º for 1 min, this cycle was 
repeated for 35 times. Finally, the final extension was 
performed at 72º for 5 min to complete the amplification. 
PCR product purification: take 10 μl of PCR product, 
add 2U Exonuclease I enzyme and 5’-USAp enzyme, 
water bath at 37º for 60 min, inactivate at 75º for 12 
min. Purification of elongation product-10 μl of 
elongation product was added with 1 U of shrimp 
alkaline phosphatase (SAP) enzyme and then treated at 
37º for 60 min and 75º for 12 min. Finally, the gene 
sequence was determined by the gene sequence and 20 
% of the samples were randomly and blindly selected 
for repeated detection to verify the gene sequence and 
the results were consistent with the initial analysis 
sequence. All data were analyzed by Statistical Package 
for the Social Sciences (SPSS) 22.0 software. Hardy 
Weinberg’s law of genetic equilibrium was used to 
verify the genotype frequency. Chi square test was used 
to analyze the count data. T test or one-way Analysis of 
variance (ANOVA) was used to analyze the 
measurement data. Logistic regression was used to 
analyze the risk of IL-18 genotype and RSA. Odds ratio 
(OR) value and 95 % confidence interval (CI) were 
used to express the relative risk. p<0.05 was considered 
statistically significant. The results showed that the 
level of IL-18 in RSA group was significantly higher 
than that in control group (p<0.05), as shown in  
Table 1. Through the test, there was no significant 
difference between the actual genotype frequency and 
the theoretical value of IL-18 (rs1946519) and IL-18 
(rs360717) in RSA group (test values were 0.917 and 
0.126, p>0.05) and there was no significant difference 
between the actual genotype frequency and the 
theoretical value of IL-18 (rs1946519) and IL-18 

Group n IL-18 (ng/L)
RSA group 120 45.28±11.24
Control group 120 25.83±7.22
t 17.463

P <0.05

TABLE 1: COMPARISON OF SERUM HORMONE 
LEVELS BETWEEN THE TWO GROUPS
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problems. The establishment and maintenance of this 
balance depends on the joint participation of a variety 
of cytokines and immune related cells[9]. T helper cells 18 
(Th 18 cells) is a new subset of CD4+T cells, which is 
characterized by the secretion of IL-18. It is effective 
for immune tolerance during pregnancy. Regulatory T 
cells (Tregs) are mostly produced by natural selection 
of CD4+T cells, which play an important role in the 
maintenance of immune self tolerance, immune 
homeostasis and the regulation of various physiological 
and pathological immune responses. Studies have 
shown that the proportion of Th18/Treg is relatively 
balanced in normal pregnancy environment and Th18 
and Treg cells restrict each other to maintain a stable 
immune state. Once the balance is broken, the body’s 
inflammatory response is difficult to control and the 
relative immune control ability is insufficient, thus 
inducing the occurrence of RSA[10,11]. Studies have 
shown that the number of Th18 cells in peripheral blood 
and endometrium of RSA women is more than that of 
Treg cells and the level of IL-18 in decidua tissue is 
higher than that of normal pregnant women[12]. IL-18 is 
derived from Th18 cells and its family is composed of a 
variety of closely related cytokines, with high protein 
sequence similarity, the same receptor and similar 
biological activity[13]. Rs1946519 is located in the 
nuclear factor activated T cell (NFAT) binding motif of 
IL-18 gene. NFAT is the key regulator of IL-18 
expression, which regulates IL-18 transcription and 
shows higher promoter activity[14]. Espinoza et al.[16] 
showed that the presence of allele rs1946519 was 
associated with more effective IL-18 secretion, which 
may be due to the higher affinity of the generated 
sequence for NFAT. Rs360717 is another polymorphic 
gene located in the coding region of IL-18. Najafi et al. 
reported that rs360717 may be related to the high risk 

(rs360717) in control group (test values were 0.474 and 
0.153, p>0.05). The above results showed that the 
genetic balance between RSA group and control group 
was in accordance with Hardy Weinberg law. The 
results showed that the genotype of rs1946519 was 
significantly different, the A allele of RSA group was 
significantly more than that of the control group 
(p<0.05), as shown in Table 2. In addition, the genotype 
of rs360717 of the two groups was also significantly 
different, the C allele of RSA group was significantly 
less than that of the control group (p<0.05) and the 
specific distribution was shown in Table 3. The levels 
of serum IL-17 in patients with rs1946519 and rs360717 
mutations were significantly different. The 
concentrations of AA genotype and TT genotype were 
higher than those of other genotypes (p<0.05), as shown 
in Table 4. Multiple regression analysis was performed 
with rs1946519 GG and rs360717 CC alleles as 
reference. We found that the relative risk of RSA in 
rs1946519 AG and AA carriers was 2.468 times and 
2.712 times of GG allele, respectively and rs360717 TC 
and TT carriers were 1.973 times and 1.545 times of CC 
allele, respectively with higher risk (all p<0.05), as 
shown in Table 5. RSA is one of the most common 
complications of early pregnancy and its pathogenesis 
mainly includes autoimmune diseases, endocrine 
abnormalities and gene abnormalities, but the specific 
mechanism has not been clarified[7]. It has been studied 
that the pathogenesis of RSA may be related to RSA 
gene polymorphism, such as immune and endocrine 
related genes[8]. Therefore, exploring the relationship 
between gene polymorphism and RSA is of positive 
significance for the diagnosis and treatment of RSA. 
The imbalance between regulatory cells and effector 
cells may lead to inflammation and eventually to 
implantation failure and other pregnancy related 

Group n Genotype Allele
GG AG AA G A

RSA group 120 18 58 44 94 146
Control group 120 36 52 32 124 116
t 14.075 12.189

P <0.001 <0.001

TABLE 2: DISTRIBUTION OF RS1946519 GENE POLYMORPHISM IN TWO GROUPS

Group n Genotype Allele
CC TC TT C T

RSA group 120 28 55 37 111 129
Control group 120 48 50 22 146 94
t 13.195 16.258

P <0.001 <0.001

TABLE 3: DISTRIBUTION OF RS360717 GENE POLYMORPHISM IN TWO GROUPS
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rs360717 are risk factors for RSA. Previous studies 
have found that after rs1946519 A allele mutation, 
peripheral blood monocytes can induce high expression 
of IL-18 protein, thus increasing the concentration of 
IL-18 protein in peripheral circulation, breaking the 
immune balance during pregnancy and causing changes 
in the internal environment[16]. In conclusion, IL-18 
rs1946519 polymorphism allele G, rs360717 allele C 
mutation can affect the serum hormone levels of 
patients, leading to increased risk of RSA in pregnant 
women. Therefore, IL-18 gene polymorphism may 
become one of the important basis for the pathogenesis 
and treatment of RSA. This study is more to explore the 
effect of IL-18 gene polymorphism on RSA patients, 
but did not evaluate the collective immune status. 
Therefore, it is necessary to study the relationship 
between IL-18 gene polymorphism and immune related 
indicators of RSA patients in the next step, in order to 
further explore the mechanism of IL-18 gene 
polymorphism and its relationship with RSA patients. 
Meanwhile, this study focuses on the evaluation of IL-
18 gene polymorphism in immune related RSA 
population. The impact of IL-18 gene polymorphism on 
the susceptibility of RSA patients with other factors 
(infection, chromosomal abnormalities, male semen 
abnormalities, etc.) needs to be confirmed by more 
large-scale studies.
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