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Abstract: Objective: To explore the expression of miRNA-145 and insulin-like growth factor 1 receptor (IGF-1R) in en-
dometrial tissues of patients with hydrosalpinx-induced infertility and their influencing mechanism. Methods: A total 
of 37 patients with hydrosalpinx infertility (hydrosalpinx group) who visited our hospital from January to September 
2019 were retrospectively analyzed. In the same period, 30 patients with endometriosis (EMs) and 28 normal wom-
en underwent abortion operation were selected as the EMs group and the control group, respectively. Meanwhile, 
patients in the hydrosalpinx group were divided into mild group, moderate group and severe group based on the 
degree of hydrosalpinx. Endometrial tissues were obtained from all study subjects. Real-time fluorescence quantita-
tive PCR was used to determine the expression level of miRNA-145 in endometrial tissues, and IGF-1R expression 
level was measured by enzyme-linked immunosorbent assay. The expression levels of miRNA-145 and IGF-1R in 
endometrial tissues of the three groups of study subjects and patients with different degrees of hydrosalpinx were 
compared, and their correlations with hydrosalpinx were analyzed. Results: The age, parity and the number of ce-
sarean sections in the hydrosalpinx group and EMs group were significantly higher than those in the control group 
(all P < 0.05), while there was no significant difference between hydrosalpinx group and EMs group (all P > 0.05). 
The expression level of miRNA-145 in the endometrial tissues of the hydrosalpinx group was significantly higher 
than that in the EMs group and control group (all P < 0.001), while the expression level of IGF-1R was significantly 
lower than that in the EMs group and control group (all P < 0.001). With the aggravation of hydrosalpinx, miRNA-145 
expression showed an increasing trend and IGF-1R showed a decreasing trend in endometrial tissues of hydrosal-
pinx patients, and there were significant differences among the three groups (all P < 0.001). Pearson correlation 
analysis showed that there was a significant negative correlation between miRNA-145 expression level and IGF-1R 
in endometrial tissues of patients with hydrosalpinx infertility (r = -0.652, P < 0.01), and multiple linear regression 
analysis showed that there was a significant correlation between the severity of hydrosalpinx and miRNA-145 and 
IGF-1R expression levels (P < 0.001). Conclusion: The abnormal expression of miRNA-145 and IGF-1R may be an 
important mechanism affecting infertility caused by hydrosalpinx.
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Introduction

Hydrosalpinx refers to abnormal hydrops in the 
lumen of fallopian tube, which is a common 
gynecological disease [1]. Studies have shown 
that 30.0-40.0% of female infertility is caused 
by tubal factors, of which hydrosalpinx acco- 
unts for 10.0-30.0% [2]. Hydrosalpinx can dam-
age both tubal function and the internal envi-
ronment of embryo implantation, resulting in a 
reduction of about 50.0% in embryo implanta-
tion rate and pregnancy rate, while causing a 

more than 2-fold increase in the rate of sponta-
neous abortion and the risk of ectopic pregnan-
cy. With the aggravation of hydrosalpinx, it can 
aggravate the degree of damage and increase 
the risk of infertility [3].

Identifying the specific pathogenesis and path-
ological mechanism of hydrosalpinx infertility is 
essential to improve the outcome of clinical 
treatment. At present, there are many specula-
tions on the mechanism of infertility caused by 
hydrosalpinx, including mechanical scouring 
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theory, embryo or gamete toxicity theory and 
endometrial receptivity theory; while it has not 
been clearly concluded, endometrial receptivity 
has gradually become a hot direction of clini- 
cal research [4]. Studies have pointed out that 
impaired endometrial receptivity is closely 
related to the pathogenesis of female infer- 
tility, and hydrosalpinx can damage endometri-
al receptivity through a variety of mechanisms, 
including a variety of cytokines, enzymes and 
genes, which in turn leads to infertility. miRNA-
145 and insulin-like growth factor 1 receptor 
(IGF-1R) are the current research directions, 
and have been studied in malignant tumors 
and other diseases, of which miRNA-145 is 
considered to promote endometrial cell growth, 
proliferation, adhesion, migration, invasion, 
etc. [5]. Besides, it has been found that the 
expression in the endometrium of endometrio-
sis (EMs) infertility patients is significantly  
higher than that in non-infertility patients, 
which is closely related to the pathogenesis  
of EMs and the occurrence of infertility [6]. 
Studies have found that estrogen and proges-
terone can mediate endometrial cell growth 
and differentiation by promoting the expres- 
sion of insulin-like growth factor 1 (IGF-1) and 
other growth factors in endometrial tissues, 
while IGF-1 and IGF-1R can interact to regulate 
follicular development, endometrial cell prolif-
eration and blastocyst growth, and their 
decreased expressions may be involved in 
infertility [7]. However, there are few reports  
on miRNA-145 and IGF-1R in endometrial 
receptivity, so this study tried to elucidate their 
effects on the pathogenesis of hydrosalpinx 
infertility by exploring their relationships with 
endometrial receptivity.

Materials and methods

General data

A total of 37 patients with hydrosalpinx infer- 
tility (hydrosalpinx group) who visited Guang- 
dong Women and Children Hospital from 
January to September 2019 were retrospec-
tively analyzed. All patients met the diagnostic 
criteria for hydrosalpinx infertility. In the same 
period, 30 patients with EMs were selected  
and met the diagnostic criteria for EMs. At the 
same time, 28 patients with normal endome-
trial tissues that underwent abortion operation 
were selected as the control group. None of the 
three groups had severe cardiovascular and 

cerebrovascular diseases, substantial organ 
tissue diseases in liver, kidney and lung etc., as 
well as severe diseases of immune system, 
endocrine system and metabolic system. Other 
infertility factors, such as ovulatory dysfunc-
tion, immunity, and causes such as tubal tuber-
culosis, were excluded in patients with hydro-
salpinx infertility, and the patients did not 
receive endocrine or hormonal therapy in the 
past 6 months.

Endometrial tissues were obtained by sterile 
endometrial curettage, and the specimens 
were immediately placed in Enpendorf tubes 
and frozen in a -80°C freezer within 15 min to 
facilitate preservation and extraction of pro- 
tein and RNA. All study subjects were informed 
and signed the informed consent form, and  
this study was reviewed and approved by the 
Ethics Committee of Guangdong Women and 
Children Hospital. There were no significant dif-
ferences in baseline data of body mass index 
(BMI), menstrual cycle, bad living habits (smok-
ing, drinking, high fat diet) and complications 
(hypertension, diabetes, hyperlipidemia) etc. 
among the three groups (all P > 0.05). The age, 
parity and the number of cesarean sections of 
the hydrosalpinx group and EMs group were  
significantly higher than those of the control 
group respectively (all P < 0.05), while there 
were no significant differences between the 
hydrosalpinx group and EMs group (all P > 
0.05). See Table 1 for details.

Reagents and instruments

ABI 7000 fluorescence quantitative PCR in- 
strument (Shanghai Langfu Industrial Co., Ltd.) 
was used; TaqMan miRNA analysis kit was  
purchased from Haiji Biotechnology Co., Ltd.; 
Reverse transcription kit was provided by 
Shanghai Haifang Biotechnology Co., Ltd.;  
Trizol reagent was provided by Beijing Pulley 
(APPLYGEN) Gene Technology Co., Ltd.; ELISA 
detection kit was provided by Beijing Ovia 
Biotechnology Co., Ltd.; miRNA primers and 
housekeeping genes were provided by Asia-
Pacific Hengxin Biotechnology (Beijing) Co., 
Ltd.; Multiskan Sky UV spectrophotometer; 
Microplate reader.

Test methods

The miRNA expression level in endometrial tis-
sues was detected by real-time quantitative 
RT-PCR. The total RNA in the tissues was 
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extracted by Trizol method and mixed with 3 μL 
reverse transcriptase. The reaction conditions 
were as follows: annealing at 16°C for 30 min, 
extension at 42°C for 30 min, and denatura- 
tion at 85°C for 30 min. The synthesized cDNA 
was collected and 1 μL of cDNA was selected 
as the template. 2 μL Taq Man primer was 
mixed with it for PCR amplification. miRNA-145 
forward primer: 5’-GTCCAGTTTTCCCATCCCCCT- 
3’, reverse primer: 5’-GCTGTCAACATACGCTAA- 
CG-3’. U6 was used as the housekeeping gene, 
housekeeping primer sequence: 5’-CCCATCTA- 
TGAGGACGC-3’, reverse primer: 5’-TTTAATGT- 
CACCGATTTC-3’. Reaction step: First 95°C for 
10 min, followed by 40 cycles of 95°C for 15 s 
and 60°C for 60 s. The final results were pro-
cessed using ABI Prism 7300 SDS software, 
amplification kinetics curves were plotted, and 
miR-145 miRNA expression level was calculat-
ed by the 2-ΔΔCt method.

IGF-1R expression level in endometrial tissues 
was measured by ELISA, and the tissues were 
mashed with an appropriate amount of saline 
and centrifuged at 3,000 rpm for 10 minutes  
to obtain the supernatant. The standard solu-
tion was added into the reaction well after  
diluting by a coefficient, and at the same time 
50 μL biotin-labeled antibody was added. The 
antibody was purchased from Detai Biotech- 
nology (Nanjing) Co., Ltd. Finally, the microtiter 
plate was taken out and 50 μL stop solution 
was added. The OD value obtained at the wave-
length of 450 nm and the dilution of the stan-
dard were used as the abscissa and ordinate 
respectively to draw the standard curve, calcu-

late the linear regression equation, and plug 
the OD value into the equation to obtain the 
standard concentration and the actual concen-
tration before dilution.

Outcome measures

The expression levels of miRNA-145 and IGF-
1R in endometrial tissues of the three groups 
were compared.

The patients were divided into mild, moderate 
and severe groups based on the severity of 
hydrosalpinx, and the expression levels of 
miRNA-145 and IGF-1R in endometrial tissues 
of patients with different degrees of hydrosal-
pinx were compared.

Pearson correlation analysis was performed to 
analyze the correlation between miRNA-145 
and IGF-1R expression levels in endometrial tis-
sues of patients with hydrosalpinx infertility.

Using miRNA-145 and IGF-1R as independent 
variables, multiple linear regression analysis 
was performed to analyze the correlation 
between miRNA-145 and IGF-1R expression 
levels in endometrial tissues and the hydrosal-
pinx severity of hydrosalpinx infertility.

Statistical methods

SPSS 21.0 statistical software was used to pro-
cess all the collected data in this study, of 
which all measurement data parameters were 
expressed in the form of mean ± standard devi-
ation (x ± sd). One-way analysis of variance 

Table 1. Comparison of baseline data among three groups of study subjects

Group Hydrosalpinx 
group (n = 37)

EMs group  
(n = 30)

Control group 
(n = 28)

F 
value

Z 
value

P 
value

Age (years) 34.1±7.2* 36.2±8.4* 25.6±5.2 4.252 0.014
BMI (kg/m2) 23.53±2.32 22.91±2.18 23.05±2.47 0.427 0.682
Parity (numbers) 1.23±0.36* 1.42±0.43* 0.27±0.16 3.906 0.027
Numbers of cesarean section (numbers) 0.53±0.33* 0.67±0.21* 0.15±0.04 3.549 0.033
Menstrual cycle (d) 29.64±3.57 28.20±3.15 28.73±3.36 1.272 0.336
Bad habits 0.937 0.772
    Smoking 7 (18.92) 6 (20.00) 4 (14.29)
    Alcohol consumption 11 (29.73) 9 (30.00) 6 (21.43)
    High fat diet 16 (43.24) 12 (40.00) 10 (35.71)
Comorbidities 0.412 0.529
    Hypertension 9 (24.32) 9 (30.00) 6 (21.43)
    Diabetes 5 (13.51) 4 (13.33) 2 (7.14)
    Hyperlipidemia 4 (10.81) 3 (10.00) 1 (3.57)
Note: Compared with control group, *P < 0.05. EMs: endometriosis.
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combined with post-hoc Bonferroni test was 
used for comparison among the three groups. 
Enumeration data were expressed in the form 
of case/percentage. Chi-square test and chi-
square segmentation test were used for com-
parison among the three groups. Pearson cor-
relation was used to analyze the correlation 
between miRNA-145 and IGF-1R expression 
levels. Multiple linear stepwise regressions 
were used to analyze the influencing factors of 
hydrosalpinx severity. Two-tailed test was 
employed with test level set at α = 0.05. P < 
0.05 indicated statistically significant differ- 
ences.

Results

Comparison of miRNA-145 and IGF-1R ex-
pression levels among three groups of study 
subjects

The expression levels of miRNA-145 and IGF-
1R in the endometrium of the three groups 
were statistically different (all P < 0.001), and 
the expression levels of miRNA-145 in the 
hydrosalpinx group were significantly higher 
than those in the EMs group and control group 
(all P < 0.001), and those in the EMs group 
were significantly higher than those in the con-
trol group (P < 0.001). The expression levels of 
IGF-1R in the hydrosalpinx group were signifi-
cantly lower than those in the EMs group and 
control group (all P < 0.001), and those in the 
EMs group were significantly lower than those 
in the control group (P < 0.001). See Table 2 
and Figure 1.

Comparison of miRNA-145 and IGF-1R expres-
sion levels in patients with different degrees of 
hydrosalpinx

With the aggravation of hydrosalpinx, the 
expression of miRNA-145 showed an increas-

tissues of infertile patients with hydrosalpinx (r 
= -0.652, P < 0.01), as shown in Figure 3.

Multiple linear regression analysis of influenc-
ing factors of hydrosalpinx severity in hydrosal-
pinx infertility

Multiple linear regression analysis showed that 
hydrosalpinx infertility was not significantly cor-
related with age, BMI, parity, cesarean section, 
menstrual cycle, poor living habits and compli-
cations (all P > 0.05), but it was significantly 
correlated with miRNA-145 and IGF-1R expres-
sion levels (P < 0.001). See Tables 4, 5 for 
details.

Discussion

The theory of endometrial receptivity is consid-
ered to be an important mechanism of hydro-
salpinx infertility. Endometrial receptivity refers 
to the receptivity of the endometrium to em- 
bryo sac implantation. Embryo sac implanta-
tion requires a high endometrial environment 
and there are only a few days per month suit-
able for ideal implantation of embryos, also 
known as the embryo “implantation period”, at 
which endometrial receptivity also reaches the 
highest level during this period, and this is a  
key factor for successful pregnancy [8]. 
Endometrial receptivity regulation involves a 
complex signaling network, including cytokines, 
enzymes, hormones, adhesion factors, genes, 
miRNA, etc., which together regulate endome-
trial receptivity status to achieve the ability to 
receive embryo implantation [9]. Current stud-
ies have confirmed that hydrosalpinx can affect 
endometrial receptivity by a variety of mecha-
nisms, such as decreasing endometrial integrin 
αvβ3 expression, affecting its own differentia-
tion and decidualization, and improving blasto-
cyst placement ability, which is a sensitive 
marker for evaluating endometrial receptivity; 

Table 2. Comparison of miRNA-145 and IGF-1R expres-
sion levels among the three groups (x ± sd)
Group miRNA-145 IGF-1R (μg/L)
Hydrosalpinx group (n = 37) 0.21±0.05***,### 3.51±1.32***,###

EMs group (n = 30) 0.10±0.03*** 6.23±0.97***

Control group (n = 28) 0.06±0.01 7.86±0.83
F value 11.376 8.359
P value < 0.001 < 0.001
Note: Compared with the control group, ***P < 0.001; compared with 
the EMs group, ###P < 0.001. IGF-1R: insulin-like growth factor 1 recep-
tor; EMs: endometriosis.

ing trend (all P < 0.001) and IGF-1R con-
centration showed a decreasing trend 
(all P < 0.001), as shown in Table 3 and 
Figure 2.

Pearson correlation analysis of miR-
NA-145 and IGF-1R expression levels in 
patients with hydrosalpinx infertility

Pearson correlation analysis showed 
that there was a significant negative 
correlation between miRNA-145 expres-
sion levels and IGF-1R in endometrial 
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in the meanwhile, hydrosalpinx can also inhibit 
the expression of LIF and HOXA10 genes to 
reduce endometrial receptivity [10].

miRNA is an important molecule in the regula-
tion of post-transcriptional gene expression in 
vivo, and recent studies have confirmed that 
miRNA can participate in the establishment of 
the “implantation period” window by regulating 
physiological processes such as endometrial 
epithelial cell proliferation and differentiation, 
as well as endometrial demembranation and 
embryo sac placement. Thus, clarifying its 
mechanism of action is expected to provide a 
brand-new theoretical guidance for the regula-
tion of reproductive processes [11-14]. miRNA-
145 locates in human chromosome 5 and was 

miRNA-145 can indirectly affect embryonic 
stem cell differentiation by regulating the ex- 
pression of proteins such as OCT3, KLF4 and 
SOX2, which is closely related to the occur-
rence of a variety of gynecological diseases 
[16]. In addition, Wu et al. found that miRNA-
145 can also down-regulate the expression of 
plasminogen activator inhibitor-1 (PAI-1) and 
some cell scaffold proteins and inhibit the pro-
liferation and differentiation process of ectopic 
endometrium [17]. However, there is no definite 
evidence on whether miRNA-145 leads to 
hydrosalpinx infertility development by regulat-
ing endometrial receptivity. The results of this 
study showed that the expression level of 
miRNA-145 in endometrial tissues of patients 
with hydrosalpinx was significantly higher than 

Figure 1. Comparison of miRNA-145 and IGF-1R expression levels among the three groups of study subjects. A. 
Comparison of miRNA-145 in the three groups. B. Comparison of IGF-1R in the three groups. Comparison with the 
control group, ***P < 0.001; comparison with the EMs group, ###P < 0.001. IGF-1R: insulin-like growth factor 1 recep-
tor; EMs: endometriosis.

Table 3. Comparison of miRNA-145 and IGF-1R 
expression levels in patients with different degrees of 
hydrosalpinx (x ± sd)
Group miRNA-145 IGF-1R (μg/L)
Mild group (n = 16) 0.14±0.05 5.25±1.34
Moderate group (n = 11) 0.21±0.05*** 3.63±1.09***

Severe group (n = 10) 0.34±0.06***,### 2.08±0.95***,###

F value 6.350 9.463
P value < 0.001 < 0.001
Note: Compared with mild group, ***P < 0.001; compared with 
moderate group, ###P < 0.001. IGF-1R: insulin-like growth factor 1 
receptor.

first discovered in mouse heart tissues, 
mostly expressed in germ layer tissues 
such as testis, ovary, and uterus. The lat-
est study has confirmed that it is a tumor 
suppressor gene that can regulate tumor 
signal transduction pathway targets, in- 
cluding growth factor receptors such as 
IGF, mucin-1 and other targets, thereby 
inhibiting tumor cell proliferation, metasta-
sis and invasion [15]. Down-regulation of 
miRNA-145 expression was detected in 
patients with malignant tumors such as 
ovarian cancer, breast cancer and endo-
metrial cancer. Kim et al. showed that 
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that of EMs group and control group. Severer 
hydrographic accumulation in the fallopian 
tubes is associated with higher miRNA-145 
expression. These results indicate that the 
abnormally high expression of miRNA-145 may 
promote the pathogenesis of hydrosalpinx 
infertility.

IGF-1R is a tyrosine kinase receptor on the cell 
surface and a specific receptor on the cell sur-
face of IGF-1. Studies have confirmed that the 
interaction between IGF-1R and IGF-1 can acti-
vate PI3K/AKT and Ras/MAPK signaling path-
ways, promote the expression of fibronectin in 

the surface of embryo sac, enhance its adhe-
sion to the endometrium, and promote follicular 
development and maturation, endometrial cell 
proliferation and blastocyst growth, and partici-
pate in the formation and regulation of endo-
metrial receptivity [18]. However, there are few 
studies on its specific mechanism. Ghazal et al. 
found that H19 molecule expression was down-
regulated and let-7 molecule activity was sig-
nificantly increased in endometrial tissues of 
EMs patients; it had a significant inhibitory 
effect on IGF-1R expression, resulting in a sig-
nificant decrease in its expression compared 
with normal endometrium, which hinders the 
normal proliferation and development of the 
endometrium, thus impairing endometrial re- 
ceptivity and causing infertility [19]. Di Pietro et 
al. found that both growth factor and apop- 
totic protein expression on the endometrium of 
infertile patients were significantly changed 
due to chronic metritis, in which IGF-1R expres-
sion was decreased up to 4.7-fold compared 
with normal, leading to impaired endometrial 
receptivity by affecting normal decidualization 
of the endometrium [20]. In addition, it has 
been found that IGF-1R can also improve  
granulosa cell sensitivity to sex hormones, pro-
mote follicular cell development and matura-
tion, and increase the rate of early embryo  
and embryo sac formation [21]. IGF-1R is con-
sidered to be an essential condition for main-
taining endometrial receptivity, and its down-

Figure 2. Comparison of miRNA-145 and IGF-1R expression levels in patients with different degrees of hydrosalpinx. 
A. Comparison of miRNA-145 in the three groups. B. Comparison of IGF-1R in the three groups. Comparison with 
the mild group, ***P < 0.001; comparison with the moderate group, ###P < 0.001. IGF-1R: insulin-like growth factor 
1 receptor.

Figure 3. Pearson correlation analysis of miRNA-145 
and IGF-1R expression levels in patients with hydro-
salpinx infertility. IGF-1R: insulin-like growth factor 1 
receptor.
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regulation is an important cause of infertility, 
but its mechanism involved in the pathogenesis 
of hydrosalpinx infertility is not clear at pre- 
sent. The results of this study showed that the 
expression of IGF-1R in the endometrium of 
patients with hydrosalpinx was significantly 
lower than that of patients in EMs group and 
control group. With the increase in severity of 
hydrosalpinx, the expression of IGF-1R in the 
endometrial tissues showed a significant 
decrease, suggesting that the decreased ex- 
pression of IGF-1R may damage endometrial 
receptivity and cause infertility. At the same 
time, multiple-variate linear regression analysis 
in this study showed that miRNA-145 and IGF-
1R were significantly associated with the  
occurrence of hydrosalpinx, which could dam-
age endometrial receptivity to cause infertility. 
Analysis of the reason suggested that it may  
be related to the fact that abnormally high 
expression of miRNA-145 can inhibit IGF-1R 
expression, interfere with various biological 
processes such as embryo adhesion and 
implantation, reduce endometrial receptivity, 
and participate in the pathogenesis of hydro-
salpinx infertility [22].

The molecular mechanisms affecting endome-
trial receptivity are complicated, and there is a 
significant bidirectional regulation mechanism, 
rather than regulation in isolation. The sample 
size in this study is small, and there is a lack of 
direct evidence to prove the specific mecha-
nism of action of miRNA-145 and IGF-1R. Which 
mechanism affects endometrial receptivity  
and promotes the development of hydrosal- 
pinx infertility still needs further study. 
Elucidating its specific molecular mechanism 
and gene expression will provide an important 
reference for the auxiliary diagnosis and treat-
ment selection for patients, which has impor-
tant application prospects. Thus, its molecular 
mechanism still needs to be further explored.

In summary, the abnormal expression of 
miRNA-145 and IGF-1R may be an important 
mechanism affecting female infertility caused 
by hydrosalpinx and may be involved in its 
occurrence and development process, which is 
expected to provide guidance for the early diag-
nosis and treatment selection for hydrosalpinx 
infertility.

Table 4. Independent variable value assignment table for multiple linear regression analysis
Variable Value Assignment
Age 0: < 35 years old; 1: ≥ 35 years old
BMI 0: < 25.00 kg/m2, 1: 25.00~30.00 kg/m2, 2: > 30.00 kg/m2

Parity 0: 0 number; 1: ≥ 1 numbers
Numbers of cesarean section 0: 0 number; 1: ≥ 1 numbers
Menstrual cycle 0: 28-30 days; 1: < 28 days or > 30 days
Comorbidities 0: None; 1: Yes
miRNA-145 0: < 0.10, 1: 0.10~0.20, 2: 0.20~0.30, 3: > 0.30
IGF-1R 0: > 8.00 μg/L, 1: 6.00~8.00 μg/L, 2: 4.00~6.00 μg/L; 3: 2.00~4.00 μg/L; 4: < 2.00 μg/L
Note: BMI: body mass index; IGF-1R: insulin-like growth factor 1 receptor.

Table 5. Multiple linear regression analysis of influencing factors of severity of hydrosalpinx infertility

Variable Partial regression 
coefficient

Standard 
error

Standardized regression 
coefficient t P

Age 0.042 0.195 0.617 0.583 0.446
BMI 0.117 0.356 0.280 1.692 0.121
Parity 0.474 1.738 0.526 1.451 0.136
Numbers of cesarean section 1.026 1.350 0.908 1.924 0.093
Menstrual cycle 0.670 0.805 0.692 1.337 0.149
Bad habits 0.027 0.242 0.836 0.814 0.230
Comorbidities 0.058 0.791 0.374 1.127 0.163
miRNA-145 4.284 2.046 0.447 6.356 0.000
IGF-1R 6.068 3.132 0.368 8.076 0.000
Note: BMI: body mass index; IGF-1R: insulin-like growth factor 1 receptor.



miRNA-145 and IGF-1R in hydrosalpinx-induced infertility

9689 Int J Clin Exp Med 2020;13(12):9682-9690

Disclosure of conflict of interest

None.

Address correspondence to: Kuiming Jiang, De- 
partment of Radiology, Guangdong Women and 
Children Hospital, No.521 Xingnan Avenue, Panyu 
District, Guangzhou 511400, Guangdong Province, 
China. Tel: +86-020-39151827; E-mail: jiangkuim-
ing21fy@163.com

References

[1] Li XM and Yi L. Postoperative pregnancy and 
its influencing factors in patients with infertility 
due to hydrosalpinx after laparoscopy. Guangxi 
Med J 2018; 13: 829-836.

[2] Al-Omari MH, Obeidat N, Elheis M, Khasawneh 
RA and Gharaibeh MM. Factors affecting preg-
nancy rate following fallopian tube recanaliza-
tion in women with proximal fallopian tube ob-
struction. J Clin Med 2018; 7: 110-117.

[3] Torre A and Thornton J. A Frenchman in Eng-
land: ectopic pregnancy, hydrosalpinx, and tor-
sion. Who cares about the tubes? She can 
have IVF. Or maybe not. J Gynecol Obstet Hum 
Reprod 2019; 48: 291.

[4] Sun QQ, Cao YJ, Gu J, Qi YJ and Yin QQ. Clinical 
analysis of treatment of infertility caused by 
hydrosalpinx. Chin J Obstetrics Gynecol Pediat 
2019; 11: 1038-1044.

[5] Balaguer N, Moreno I, Herrero M, Gonzáléz-
Monfort M, Vilella F and Simón C. MicroRNA-
30d deficiency during preconception affects 
endometrial receptivity by decreasing implan-
tation rates and impairing fetal growth. Am J 
Obstet Gynecol 2019; 221: 46.e1-46.e16.

[6] Liao XH, Jiang WW, Chen XJ, Qiu SM, Sun Y, 
Zhu SQ, Xu HL and Zheng BH. Modified super-
long downregulation protocol improves clinical 
outcomes of IVF/ICSI-ET in infertile patients 
with endometriosis. Int J Clin Exp Med 2018; 
11: 9958-9965

[7] Ersahin AA, Ersahin S and Gungor ND. Surgical 
removal of hydrosalpinx improves endometri-
um receptivity by decreasing nuclear factor-
kappa B expression. Reprod Sci 2020; 27: 
787-792.

[8] Sapmaz T, Gündoğdu LS, Çetin MT, Ürünsak IF 
and Polat S. The ultrastructural effects of sur-
gical treatment of hydrosalpinx on the human 
endometrium: a light and electron microscopic 
study. Ultrastruct Pathol 2019; 43: 99-109.

[9] Hurni Y, Bonollo M, Ferrero L, Taraschi G, Ca-
nonica C and Venturelli Reyes Lozano S. Pyo-
salpinx complicating chronic hydrosalpinx in a 
50-year old virgo woman: a case report. BMC 
Womens Health 2018; 18: 90.

[10] Li Y, Tríbulo P, Bakhtiarizadeh MR, Siqueira LG, 
Ji T, Rivera RM and Hansen PJ. Conditions of 
embryo culture from days 5 to 7 of develop-
ment alter the DNA methylome of the bovine 
fetus at day 86 of gestation. J Assist Reprod 
Genet 2020; 37: 417-426.

[11] Kibanov MV, Makhmudova GM and Gokhberg 
YA. In search for an ideal marker of endome-
trial receptivity: from histology to comprehen-
sive molecular geneticsbased approaches. Al-
manac Clin Med 2019.

[12] Ran J, Yang HH, Huang HP, Huang HL, Xu Z, 
Zhang W and Wang ZX. ZEB1 modulates endo-
metrial receptivity through epithelial-mesen-
chymal transition in endometrial epithelial 
cells in vitro. Biochem Biophys Res Commun 
2020; 525: 699-705.

[13] Fan JJ, Shi SS, Qiu YX, Zheng ZJ and Yu LY. Mi-
croRNA-486-5p down-regulation protects car-
diomyocytes against hypoxia-induced cell inju-
ry by targeting IGF-1. Int J Clin Exp Pathol 
2019; 12: 2544-2551.

[14] Filippova ES, Mezhlumova NA, Gamisoniya AM, 
El’Darov CM and Adamyan LV. Profiling of miR-
NA and mRNA in eutopic and ectopic endome-
trial tissues in endometrioma. Problemy re-
produktsii 2019; 25: 27.

[15] Tang H, Li K, Zheng J, Dou X, Zhao Y and Wang 
L. microRNA-145 regulates tumor suppressor 
candidate 3 and mitogen-activated protein ki-
nase pathway to inhibit the progression of 
colorectal cancer. J Cell Biochem 2018; 120: 
493-501.

[16] Kim SJ, Oh JS, Shin JY, Lee KD, Sung KW, Nam 
SJ and Chun KH. Development of microR-
NA-145 for therapeutic application in breast 
cancer. J Control Release 2011; 155: 427-
434.

[17] Wu Y, Liu S, Xin H, Jiang J, Younglai E, Sun S 
and Wang H. Up-regulation of microRNA-145 
promotes differentiation by repressing OCT4  
in human endometrial adenocarcinoma cells. 
Cancer 2011; 117: 3989-3998.

[18] Liu DD, Pan J, Zhao DY and Liu F. MicroR-
NA-223 inhibits deposition of the extracellular 
matrix by airway smooth muscle cells through 
targeting IGF-1R in the PI3K/Akt pathway. Am J 
Transl Res 2018; 10: 744-752.

[19] Ghazal S, McKinnon B, Zhou J, Mueller M, Men 
Y, Yang L, Mueller M, Flannery C, Huang Y and 
Taylor HS. H19 lncRNA alters stromal cell 
growth via IGF signaling in the endometrium of 
women with endometriosis. EMBO Mol Med 
2015; 7: 996-1003.

[20] Di Pietro C, Cicinelli E, Guglielmino MR, Ragusa 
M, Farina M, Palumbo MA and Cianci A. Altered 
transcriptional regulation of cytokines, growth 
factors, and apoptotic proteins in the endome-
trium of infertile women with chronic endome-

mailto:jiangkuiming21fy@163.com
mailto:jiangkuiming21fy@163.com


miRNA-145 and IGF-1R in hydrosalpinx-induced infertility

9690 Int J Clin Exp Med 2020;13(12):9682-9690

tritis. Am J Reprod Immunol 2013; 69: 509-
517.

[21] Gogola J, Hoffmann M and Ptak A. Persistent 
endocrine-disrupting chemicals found in hu-
man follicular fluid stimulate the proliferation 
of granulosa tumor spheroids via GPR30 and 
IGF1R but not via the classic estrogen recep-
tors. Chemosphere 2019; 217: 100-110.

[22] Alexandri C, Stamatopoulos B, Rothé F, 
Bareche Y, Devos M and Demeestere I. MicroR-
NA profiling and identification of let-7a as a 
target to prevent chemotherapy-induced pri-
mordial follicles apoptosis in mouse ovaries. 
Sci Rep 2019; 9: 9636.


