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Abstract

The current research aims to investigate the relationship between Interleukin-17 (IL-17) polymorphism and the risk of recur&
pregnancy loss (RPL) within a Chinese population. Totally, 120 patients with RPL were selected and enrolled as the experiment
group. Additionally, 210 healthy individuals undergoing routine physical examinations during the same period served as the control
group. The IL-17 gene polymorphism was detected by polymerase chain reaction-restriction fragment length polymorphism
method. The IL-17 rs2275913 polymorphism exhibited 3 genotypes: GG, GA, and AA. Significant associations were observed
with the AA genotype and A allele (all P < .05), indicating women with the AA genotype were 2.06 times more likely to experience
RPL compared to those with the GG genotype. Similarly, women carrying the A allele faced a 1.63 times higher risk of RPL than
those with the G allele. Regarding the IL-17 rs763780 polymorphism, which also presented 3 genotypes (TT, TC, CC), significant
associations were noted for the CC genotype and C allele (all P < .05). Women with the CC genotype had a 1.84 times greater
risk of suffering from RPL compared to those with the TT genotype, and those with the C allele were 1.51 times more likely to
experience RPL than those with the T allele. The IL-17 rs2275913 and rs763780 polymorphisms contribute an increased risk to
RPL in the Chinese population. Further studies, with larger sample sizes and more rigorous designs, are necessary to validate or
replicate our current results.

Abbreviations: BMI = body mass index, Cl = confidence interval, dCTP = cytosine deoxynucleotide triphosphate, NK = natural
killer, OR = odds ratio, RPL = recurrent pregnancy loss, TG = triglycerides.
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1. Introduction in normal pregnancies. IL-17 acts a dominate effect on pro-
moting the accumulation of neutrophils, exacerbating endo-
metrial inflammation and damage, thereby increasing the risk
of miscarriage.’! The above evidences indicate that IL-17 may
) ’ L . o . be a crucial player in the occurrence and progression of RPL.
ing age in China is approximately 5%, significantly impact- Moreover, polymorphisms in the IL-17A and IL-17F genes
Ing pregnancy outcomes gnd famlly harmony.. The causes of " Lave been linked to the development and occurrence of various
RFL are _multlfaceted, with genetic, aqatomlcal_, e_ndocrme, human diseases. Notably, rs2275913 and rs763780 are crucial
and infectious factors all playmg.potentlal roles in its occur- o1 morphic loci located in the coding regions of IL-17A and
rence.”! Furthermore, numerous immune abnormalities have IL-17E, respectively,7) and are closely associated with IL-17
been observed in women with RPL of unknown origin, includ- (/. .-> ) ’

ing increased levels of antiphospholipid antibodies, antinuclear In the ‘last 10 years, numerous studies have delved into the
antibodies, anti-thyroglobulin antibodies, as well as natural . =" 5 S S gene polymorphism and the risk

killer (NK) cell cytotoxicity. . . of RPL, suggesting a link between IL-17 gene variations and
Recent research has established a strong connection between  pp development.®19 However, these findings have been

materrflail—fetaill iﬁr}m{l;leuidmlb;lance fand dRPL‘[M] Ijiigh, lelxpflres— mixed and subject to controversy. Previous research primarily
sion of Interleukin-17 (IL-17) was found compared with those ., j,cted in Iran, Egypt, and Saudi Arabia has highlighted

Recurrent pregnancy loss (RPL) is defined as experiencing 2
or more miscarriages before reaching 20 weeks of gestation."!
Currently, the prevalence of RPL among women of childbear-
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the influence of ethnic and population differences on genetic
polymorphisms and backgrounds. Given the significant
genetic divergence between Chinese populations and those of
West Asia and North Africa, it is plausible that gene polymor-
phisms, including those related to IL-17, may differ markedly.
Consequently, there is a pressing need to explore the relation-
ship between IL-17 gene polymorphism and RPL risk within
the Chinese population, addressing this gap in the research
landscape.

2. Materials and methods
2.1. Study subjects

The research was organized and divided into RPL group and
control group. We recruited 120 patients diagnosed with RPL
who visited our hospital. The inclusion criteria for the RPL
group were as follows: the RPL patient had experienced >2
times spontaneous abortions without any history of live births;
absence of uterine and cervical abnormalities; the couple was
not closely related by blood, with no embryonic chromosome
abnormalities or family history of genetic disorders; absence
of reproductive tract infections; no endocrine, metabolic, or
autoimmune-related diseases; and normal male semen analysis
results, with the female’s menstrual cycle being relatively stable
and ultrasound monitoring indicating normal ovulation. For the
control group, we selected 210 healthy early pregnant women
who attended the hospital for routine checkups during the same
period. They were healthy without a history of abnormal preg-
nancies that were willing to participate in the study. The cur-
rent investigation was authorized and approved by the Ethics
Committee of Affiliated Hospital of Xuzhou Medical University
and RPL group and control group signed the written consent.

2.2. Main reagents and instruments

For DNA extraction, we used the DNA Blood Microkits
from Thermo Scientific (Waltham, MA). The amplification of
the IL-17 gene rs2275913 and rs763780 primers was carried
out using primers obtained from Shanghai Shengong. Ampli-
TaqGold polymerase, cytosine deoxynucleotide triphosphate,
and the polymerase chain reaction (PCR) amplification kit were
all sourced from Thermo Scientific, USA, and Takara, Japan,
respectively. For visualizing the PCR products, Kodak X-OMAT
Film from Reek Medical Devices Co., LTD. (Shanghai, China)
was utilized. DNA concentration and purity were assessed using
an ND-1000 spectrophotometer, procured from Nano-drop
Technologies (Waltham, MA). Lastly, sequencing was performed
with a gene sequencer from American Life Tecch Company.

2.3. Sample collection and DNA extraction

The venous blood was collected using ethylene diamine
tetraacetic acid as an anticoagulant. Genomic DNA was
extracted following the instructions provided with the kit. The
purity and concentration of DNA were assessed by applying a
nucleic acid analyzer, with samples stored at -80°C. DNA sam-
ples exhibiting an absorbance ratio of 260 to 280nm between
1.7 and 2.0 were deemed suitable for further PCR genotyping.
The genotyping of IL-17A and IL-17F was conducted using
the polymerase chain reaction-restriction fragment length
polymorphism technique. The Primer Premier 5.0 software
was responsible for designing the primers, according to their
respective sequences. The forward and reverse primers for
IL-17A (rs2275913) are 5’-TCTCCATCTCCATCACCTTTG-
3 and 5-GTCCAAATCAGCAAGAGCATC-3°, respec-
tively. For IL-17F (rs763780), the forward and reverse
primers are 5’-CACTGGTGCTCTGATGAGGA-3> and 5’-
CATTGTGCTTTGGCTTGCT-3’, respectively.
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2.4. PCR reaction and gene polymorphism detection

A DNA sample of 3 pL. was combined with a 10 pL PCR mix-
ture, which included the primer, deoxynucleotide triphosphate,
magnesium chloride, Ampli-TaqGold polymerase, cytosine
deoxynucleotide triphosphate, and 1 pL of 10x buffer, and then
processed according to standard PCR procedures. Initially, the
mixture underwent the PCR procedure follows the classic steps.
For PCR product purification, 10 pL of the PCR product was
treated with 2U Exonuclease I enzyme and 5U SAP enzyme,
incubated in a water bath at 37°C for 60 minutes, and then
inactivated at 75°C for 12 minutes. The extension product was
purified by adding 1 U of SAP enzyme to 10 pL of the product,
followed by incubation in a water bath at 37°C for 60 minutes
and then 75°C for 12 minutes. All PCR products underwent
incubation with endonuclease Pstl at 37°C and were subjected
to electrophoresis on a 3.0% agarose gel at 80 V for 100 min-
utes. The enzyme-digested products were visualized using ethid-
ium bromide staining to determine the genotypes. In this study,
genotypes were interpreted independently by 2 individuals using
a blinded method, with inconsistent interpretations subjected to
retesting.

2.5. Statistical analysis

SPSS 19.0 software was responsible for the whole analysis,
such as Chi-square (¥?) test, ¢ test and 1-way analysis of vari-
ance. The Hardy-Weinberg equilibrium was applied to verify
genotype frequencies. The association between IL-17 gen-
otypes and RPL risk was examined through logistic regres-
sion, with the relative risk represented by the odds ratio (OR)
and 95% confidence interval (CI). All the statistical methods
applied in current study considered P < .05 to have a statistical
difference.

3. Results

3.1. General information of study subjects

We examined a range of critical and relevant characteristics,
such as age, number of RPL, number of children, triglycerides
(TG). Statistical analysis revealed a significant association solely
with the number of RPL (P < .05). The comprehensive data are
presented in Table 1.

3.2. Genotyping and allele distribution of IL-17 rs2275913
polymorphism
Three genotypes, GG, GA, and AA were identified. Significant

associations were detected for both the AA genotype and the
A allele (all P <.05). Women possessing the AA genotype had a

Participates characteristics of both RPL group and control
group.

Characteristics RPL group (N =120) Control group (N = 210) P

Age (yr) 328+6.8 316+72 138
Number of RPL 3.0+038 0+0 <.001
Number of children 1.8+06 1.7+£05 .106
BMI (kg/m?) 26.8+85 259+69 .246
WC (cm) 92.9 +16.8 90.8 +15.4 273
TC (mg/dL) 198.1 + 56.7 194.7 + 55.2 511
TG (mg/dL) 160.7 + 45.2 154.6 + 43.1 234
HDL (mg/dL) 358+11.8 371126 161
LDL (mg/dL) 102.8 + 46.8 104.8 + 48.7 716

BMI = body mass index, HDI = high-density lipoprotein, LDL = low-density lipoprotein, RPL =
recurrent pregnancy loss, TC = total cholesterol, TG = triglycerides, WC = waist circumference.
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2.06-fold increased risk of experiencing RPL compared to those
with the GG genotype. Similarly, women carrying the A allele
faced a 1.63 times higher risk of RPL. Detailed data are pre-
sented in Table 2.

3.3. Genotyping and allele distribution of IL-17 rs763780
polymorphism

Three genotypes, TT, TC, and CC were identified. Significant
associations were observed for the CC genotype and the C allele
(all P <.05). Women with the CC genotype had a 1.84-fold
increased risk of experiencing RPL compared to those with the
TT genotype. Furthermore, women carrying the C allele were
1.51 times more likely to suffer from RPL. Detailed data are
provided in Table 3.

4. Discussion

The prevalence rate of RPL is approximately 1.0%. The causes
of RPL are multifaceted, encompassing genetics, anatomy, infec-
tions, endocrine factors, and immune responses. Despite exten-
sive research in this area, the underlying causes of more than
half of RPL cases remain unidentified. However, recent advance-
ments in cytogenetics and immunogenetics have deepened our
understanding of the mechanisms behind embryo implantation
and the maternal-fetal interface at the molecular level. The
advent and utilization of genomics technology have propelled
research into the essence of life and disease mechanisms into
the post-genomic era. RPL is a complex condition influenced
by a myriad of factors, among which genetic elements are
increasingly recognized for their crucial role in its pathogenesis.
Consequently, identifying genes associated with RPL suscepti-
bility is vital for elucidating its underlying mechanisms. This
endeavor has become a focal point and challenge in reproduc-
tive research, spotlighting the importance of targeted treatment
strategies.

Pregnancy represents a unique process of immune toler-
ance to an allograft, from embryo implantation to successful

www.md-journal.com

childbirth, critically dependent on establishing immune toler-
ance at the maternal-fetal interface. The inflammatory response,
a key component in forming immune tolerance, has garnered
increasing attention. NK cells, T cells, and their secreted cyto-
kines orchestrate an immune network at the interface between
mother and fetus. The shift from a helper T 1 cells (Th1) pro-
inflammatory immune response to a Th2 anti-inflammatory
immune response is crucial for pregnancy success. Failure to
transition from Th1 to Th2 in a timely manner allows the
Th1-type pro-inflammatory immune response to predominate,
disrupting the Th1/Th2 cytokine balance and the immune tol-
erance balance at the maternal-fetal interface. This continu-
ous Thl-type pro-inflammatory immune reaction can lead to
miscarriage. When the Thl-type pro-inflammatory immune
response is dominant, NK cells are stimulated by cytokines
such as IL-2, tumor necrosis factor, and interferon to become
lymphokine activated killer cells, which damage trophoblastic
cells and result in abortion. Many patients with RPL exhibit
this abnormal immune response at the maternal-fetal interface
to varying extents during pregnancy.

Single nucleotide polymorphism represents one of the most
prevalent forms of heritable human variation, accounting for
approximately 90% of all genetic polymorphisms. These vari-
ations are generated through the conversion, transposition,
deletion, and insertion of single nucleotides, forming genetic
markers that can alter gene transcriptional activity or func-
tion. Such changes can impact the expression or activity of
proteins. Specifically, single nucleotide polymorphisms in cer-
tain cytokine genes may affect the production and activation
of corresponding cytokines, leading to variations in cytokine
expression levels and, consequently, the emergence of various
diseases.

In our study, we discovered that polymorphisms in IL-17
rs2275913 and rs763780 contribute an increased risk to RPL
in the Chinese population. Our results do not fully align with
those reported in previous literature, a discrepancy we consider
to be reasonable.!''"'”! Contradictory findings are not uncom-
mon in genetic research due to the influence of race, region,
and other factors. Genetic polymorphisms vary significantly

Comparison of genotype and allele frequency between RPL group and control group.

Control group (N = 210)

RPL group (N = 120)

IL-17 A (rs2275913) n % n % OR (95% CI) @ P*
GG 66 31.4 24 20.0 1.00%F
GA 64 30.5 36 30.0 1.55(0.83-2.88) .220
AA 80 38.1 60 50.0 2.06 (1.16-3.66) .018
G 196 46.7 84 35.0 1.00%F
A 224 53.3 156 65.0 1.63 (1.17-2.25) .005
Cl = confidential index, IL = Interleukin, OR = odds ratio, RPL = recurrent pregnancy loss.
*Adjusted for sex and age by logistic regression model.
Table 3

Comparison of genotype and allele frequency between RPL group and control group.

Control group (N = 210) RPL group (N = 120)
IL-17 F (rs763780) n % n % OR (95% CI) @ P*
T 64 30.5 25 20.8 1.00%F
TC 64 30.5 36 30.0 1.44 (0.78-2.67) .246
cC 82 39.0 59 49.2 1.84 (1.04-3.26) .035
T 192 45.7 86 35.8 1.00%F
C 228 54.3 154 64.2 1.51 (1.09-2.09) .013

Cl = confidential index, IL = Interleukin, OR = odds ratio, RPL = recurrent pregnancy loss.
*Adjusted for sex and age by logistic regression model.
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across different countries and regions, impacted by the distinct
racial backgrounds present.!'824 Our research focuses on the
Chinese population, whose genetic polymorphisms differ from
those observed in Egypt and Saudi Arabia. Given that Egypt is
in North Africa and Saudi Arabia is in West Asia, their genetic
profiles are markedly different from those of the Chinese
population.

5. Conclusion

In conclusion, our findings suggest that polymorphisms in IL-17
rs2275913 and rs763780 contribute an increased risk to RPL in
the Chinese population. To confirm our results, further research
involving larger sample sizes and more rigorously designed
studies will be necessary in the future.
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