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ABSTRACT

Objective: Sphingosine-1-phosphate (S1P) and its receptors are involved in various sexual functions,
particularly in smooth muscle regulation and vascular responses. However, the role of S1P and its receptors
in premature ejaculation (PE) remains unclear. This study investigates the relationship between single
nucleotide polymorphisms (SNPs) in the S1PR1, S1PR2, and S1PR3 genes and plasma SIP levels in
individuals with PE.

Materials and Methods: The study included 100 individuals with PE and 100 healthy controls recruited
from urology and psychiatry clinics. DNA was isolated from blood samples, and PCR was used to identify
SNPs in the S1PR1 (rs2038366), SIPR2 (rs56357614), and S1PR3 (rs7022797) genes. Plasma S1P levels were
measured using ELISA.

Results: A significant association was observed between the heterozygous GT genotype of the SIPR1 gene
and an increased risk of PE (OR 2.25, 95% CI 1.215-4.168, p = 0.0099). No significant associations were found
between S1PR2 or SIPR3 polymorphisms and PE. Plasma S1P levels were significantly lower in the PE group
(median 253.25 ng/L) compared to the control group (median 430.82 ng/L) (p < 0.001).

Conclusion: SIPR1 gene polymorphism and reduced plasma SI1P levels may be linked to the
pathophysiology of PE. In contrast, SIPR2 and S1PR3 do not appear to be associated. Further research with

larger samples is needed to confirm these findings.
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INTRODUCTION

Premature ejaculation (PE) is a common sexual issue among men, with prevalence rates ranging from
10% to 40% (1). It is characterized by ejaculation that consistently occurs before or within one minute of vaginal
penetration, along with the inability to delay ejaculation, resulting in distress and negative personal
consequences (2, 3). Although multiple factors, including genetic predisposition, contribute to PE, its exact
pathophysiology remains unclear (4). PE is persistent, typically lasting more than six months with the same
partner, leading to significant emotional and relational issues (2). Sphingosine-1-phosphate (S1P) is a signaling
lipid involved in numerous biological processes. It plays a critical role in maintaining cellular homeostasis,
cell movement, and angiogenesis (5, 6). Synthesized by sphingosine kinases (SphK), S1P regulates functions
such as cell growth and endothelial migration (7, 8). SIP's role in vascular regulation has made it an area of
interest in sexual health, particularly in conditions like erectile dysfunction (ED) (3, 6). However, the
relationship between PE and S1P has yet to be explored. This study aims to investigate the relationship
between single nucleotide polymorphisms (SNPs) in SIPR1 (rs2038366), SIPR2 (rs56357614), and S1PR3
(rs7022797) and plasma S1P levels. This is the first study to evaluate S1P and its receptor polymorphisms in
the context of PE.

MATERIALS AND METHODS

Study design

The study group included men between the ages of 18-65 who had premature ejaculation and had sexual
partners for at least 6 months. These people do not have a psychiatric first axis disorder, mental retardation,
previous head trauma, or any neurological disorders and urological diseases. Also, attention was paid to the
fact that these individuals did not use alcohol, substances, and antidepressants and volunteered to participate
in the study. The control group included individuals without any complaints of premature ejaculation, no
serious chronic physical disease, no previous psychiatric disorder or mental retardation, and no link to the
study group. The study group was composed of patients who applied to ESOGU Medical Faculty Hospital
Urology and Psychiatry outpatient clinic with premature ejaculation. The control group was composed of men
who applied to the Urology outpatient clinic of ESOGU Medical Faculty for infertility and the psychiatry
outpatient unit for sexual dysfunction. However, these individuals were not diagnosed with any sexual
dysfunction, and attention was paid to volunteering. All participants provided informed consent in
compliance with the study protocol. The study was approved by the Eskisehir Osmangazi University’s Ethics
Committee (approval no: 2018-31). The selected SNPs in SIPR1 (rs2038366), SIPR2 (rs56357614), and S1PR3
(rs7022797) were chosen for their potential impact on vascular function and smooth muscle regulation, both
of which are key in the pathophysiology of premature ejaculation (PE). SIPR1 (rs2038366) is located in the

promoter region and may affect gene expression. SIPR2 (rs56357614) is a coding variant that leads to an amino
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acid substitution, possibly altering receptor function. S1IPR3 (rs7022797) is a non-coding intronic variant that
may influence splicing or regulatory mechanisms. Due to this association, we selected these SNPs for our

study.

Blood sample collection and S1p level determination

Venous blood samples of 10 cc from the participants were taken into tubes containing EDTA
(ethylenediaminetetraacetic acid). First, blood plasma was obtained by applying centrifugation at 3000 rpm
for 10 minutes. S1P levels were determined spectrophotometrically (Multiscan GO, ThermoFisher, USA) at
450 nm by ELISA kit (YL Biont, Shanghai, CHINA) procedure from blood plasma.

DNA isolation

DNA isolation was performed from the blood samples of the participants (Thermo Scientific GeneJET
Genomic DNA Purification, USA) in accordance with the kit procedure. The DNAs obtained were kept at -
20°C until use.

PCR amplification and snp genotyping

The S1PR1 receptor gene (Assay ID rs2038366), SIPR2 receptor gene (Assay ID rs56357614), and S1PR3
receptor gene (Assay ID rs7022797) were amplified using PCR. The PCR Amplification Mix consisted of 10 ul
of Master Mix TaqProb 2x (Abmgood, Canada), 1 pl of probe (Applied Biosystems, Thermo Fisher Scientific,
USA), 5 ul of distilled water (dH20), and 4 ul of DNA sample, bringing the total volume to 20 ul. The
amplification was conducted using a Step One Plus PCR machine (Applied Biosystems, Thermo Fisher
Scientific, USA) with the following thermal cycling conditions: an initial denaturation at 95°C for 10 minutes,
followed by 40 cycles of 95°C for 3 seconds (denaturation) and 60°C for 30 seconds (annealing), and a final
hold at 25°C for 30 seconds. After PCR amplification, the temperature was gradually increased to generate a
melting curve for each sample. Single nucleotide polymorphisms (SNPs) were identified by differentiating

between the typical sequence and the sequence containing polymorphisms during this process.

Statistical analysis

Continuous variables were evaluated for normality using the Shapiro-Wilk test. Mann-Whitney U tests
were used to compare groups for variables that deviated from normality. Continuous data are presented as
median values with interquartile ranges (25th to 75th percentiles), while categorical data are reported as
frequencies and percentages. Binary logistic regression analysis was conducted to assess the risk of PE.
Statistical analyses were performed using IBM SPSS Statistics version 21.0 (IBM Corp., Armonk, NY). A power

analysis was conducted with a 5% alpha level and an effect size (W) of 0.23. The analysis indicated that a
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sample size of 148 would be sufficient to detect significant differences with 80% power. A chi-square test
yielded a chi-square value of 7.8623 with 1 degree of freedom. In this study, the allocation ratio was 1:1, with
100 participants in the patient group and 100 in the control group (G-Power Version 3.1.9.4, Frans Faul,
Germany). A statistical significance level of p<0.05 was considered statistically significant. Individuals from
the PE and control groups whose genotypes could not be determined during the analysis were excluded from
the study (For S1PR1, 6 individuals from the control group and 5 from the PE group were excluded. For S1PR?2,
6 individuals were excluded from both groups. For S1IPR3, 9 from the control group and 12 from the PE group

were excluded).

RESULTS

Genotypic distribution of S1PR1, S1PR2, and S1PR3 genes

The genotypic distribution of the S1PR1, S1PR2, and S1PR3 receptor genes in the control group and
individuals with premature ejaculation (PE) was analyzed, with the results presented in Table 1. Analysis of
the S1IPR1 gene revealed a significantly higher frequency of the GT genotype in individuals with PE (63.13%)
compared to the control group (42.31%). This suggests a potential association between the GT genotype and
an increased risk of PE (p <0.05). while the SIPR2 and S1PR3 genes did not show any statistically significant

differences between the control and PE groups.

Table 1. Distribution of Genotypes for SIPR1, SIPR2, and S1PR3 Receptor Genes in Control and Premature Ejaculation
Groups

Gene |Group |GG (n, %) |GT (n, %) |TT (n, %) |P-value

Control [45 (60.8) (40 (40.8) |9 (52.9)
S1PR1 0.033

PE 29 (39.2) |58 (59.2) |8 (47.1)

Control |17 (63) |76 (48.7) |1 (20)
S1PR2 0.163

PE 10 (17) 80 (51.3) |4 (80)

Control |17 (39.5) |45 (54.9) [29 (53.7)

0.233

S1PR3|PE 26 (60.5) |37 (45.1) |25 (46.3)
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Genotype comparison of SIPR1, SIPR2 and S1PR3 genes

We examined the association between specific genotypes of the S1PR1, SIPR2, and S1PR3 receptor genes
and disease risk, using odds ratios (OR) and confidence intervals (CI). The analysis for the S1IPR1 gene,
comparing the TT and GG genotypes did not reveal a statistically significant difference in disease risk (odds
ratio (OR) 1.379, confidence interval 0.477-3.983, p = 0.552). Similarly, no significant association was observed
when comparing the TT and GT genotypes (OR 0.613, confidence interval 0.218-1.724, p = 0.354). However, a
significant association was detected in the comparison between the GT and GG genotypes. Individuals with
the GT genotype were found to have a 2.250-fold increased risk of developing the disease compared to those
with the GG genotype, and this difference was statistically significant (OR 2.250, confidence interval 1.214—
4.168, p <0.001).

Table 2. Comparative Analysis of Genotype Frequencies for SIPR1, SIPR2, and S1PR3 Receptor Genes in Control and

Premature Ejaculation Groups

Receptor genes Odds ratio | 95% confidence intervals | P-value

S1PR1 receptor gene rs2038366

TT vs GG 1.379 0.477-3.983 0.552
TT vs GT 0.613 0.218-1.724 0.354
GT vs GG 2.250 1.214-4.168 <0.001

S1PR2 receptor gene rs56357614

TT vs GG 6.80 0.664-69.638 0,106
TT vs GT 3.80 0.451-34.76 0,237
GT vs GG 1.789 0.771-4.152 0,175

S1PR3 receptor gene rs7022797

GGvsTT 1.774 0.784-3.997 0.166
GTvsTT 0.954 0.4787-1.901 0.893
GG vs GT 1.860 0.8784-3.938 0.105

The risk of disease was 2.250 times higher and significant. (Table 2). Individuals carrying the
heterozygous GT genotype in the S1PR1 receptor gene have an increased risk of disease compared to
individuals carrying the homozygous GG genotype. The analysis of the SIPR2 gene showed that the risk of
disease was higher when comparing the TT genotype to the GG genotype. (odds ratio 6.80, confidence interval
0.664-69.638, p=0.106), but this difference was not statistically significant. No significant difference was
observed when comparing the TT genotype to the GT genotype (odds ratio 3.80, confidence interval 0.451-
34.76, p=0.237). Similarly, no significant difference in risk was found when comparing the GT genotype to the
GG genotype (odds ratio 1.789, confidence interval 0.771-4.152, p=0.175) (Table 2).The analysis of the SIPR3
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gene showed no significant difference in disease risk when comparing the GG genotype to the TT genotype
(odds ratio 1.774, confidence interval 0.784-3.997, p=0.166). Likewise, no significant difference was found
between the GT and TT genotypes (odds ratio 0.954, confidence interval 0.4787-1.901, p=0.893). A potential
increase in risk was observed when comparing the GG genotype to the GT genotype (odds ratio 1.860,
confidence interval 0.8784-3.938, p=0.105), but this difference was not statistically significant (Table 2). There
is no significant relationship between the SIPR2 and S1PR3 genotypes and disease risk.

Plasma S1P levels

Plasma S1P levels were significantly lower in patients with premature ejaculation (median 253.25 ng/L

(146.13-525.13) compared to the control group (median 430.82 ng/L (332.87-738.25) (p < 0.001).

DISCUSSION

Our study adds valuable insights to the expanding research on the role of sphingosine-1-phosphate
(S1P) in sexual health. S1P, a lysophospholipid, plays an essential role in cellular homeostasis, regulating key
cellular processes such as endothelial permeability, cytokine release, and vascular tone (11). Notably, lower
serum/plasma levels of S1P have been observed in various pathological conditions, including erectile
dysfunction (ED) (24, 25). Several studies have established the connection between S1P and its receptors,
particularly in the context of sexual functions (23). In this study, we found a significant difference in plasma
S1P levels between individuals with premature ejaculation (PE) and the control group, suggesting a possible
relationship between reduced S1P levels and PE. Beyond ED, where elevated S1P levels are often observed,
our findings indicate that plasma S1P levels were significantly lower in PE patients. This may point to a
different pathological mechanism involving S1P, highlighting the need for further research into the specific
roles of S1P and its receptors in PE. S1P exerts its effects through five G protein-coupled receptors (S1PR1-
S1PR5), which are widely expressed in various tissues, including the vasculature and smooth muscle (12, 13).
These receptors mediate critical vascular responses, such as smooth muscle relaxation and vasoconstriction.
In the human corpus cavernosum, S1PR1, S1IPR2, and S1PR3 have been detected and are known to regulate
vascular responses through G protein-mediated signaling pathways, including PI3K-Akt and phospholipase
C (7, 14). These mechanisms, known to play significant roles in erectile function, may similarly contribute to
the pathophysiology of PE. In our analysis of SNPs in SIP receptor genes, we identified a significant
association between the heterozygous GT genotype of the SIPR1 gene and an increased risk of PE compared
to the homozygous GG genotype. This suggests a potential role for SIPR1 polymorphisms in the development
of PE. The biological mechanisms of S1PR1 include the activation of endothelial nitric oxide synthase (eNOS),
which induces smooth muscle relaxation and promotes vascular health (14). This mechanism, validated in

other studies of ED, may extend to PE, warranting further investigation. Conversely, SIPR2 and S1PR3
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polymorphisms did not show a significant association with PE in our study. These receptors are involved in
both Gi-linked pathways and other G protein signaling pathways, such as phospholipase C and RhoA/ROK,
which regulate vasoconstriction (17). While SIPR2 and S1PR3 play roles in vascular function, their lack of
association with PE in our study suggests that SIPR1 may be the primary receptor involved in this condition.
Given these findings, future research should focus on the specific signaling pathways mediated by S1PR1 in
PE, particularly those involving nitric oxide production and smooth muscle regulation. Larger studies are

needed to confirm these results and to explore whether similar associations are found in other populations.

CONCLUSION
In conclusion, our study suggests that both plasma S1P levels and S1PR1 receptor gene polymorphisms
may be involved in the pathophysiology of PE. This study is the first to establish a connection between S1P

receptor gene polymorphisms and PE, paving the way for further investigation in this promising field.
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