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INTRODUCTION
Urinary incontinence (UI) is defined as involuntary incontinence 

causing social and hygienic problems and is an important 

symptom of lower urinary tract dysfunction. It can cause 

depression and anxiety in women and affects women’s family 

and social life significantly in terms of physical and psychological 

aspects (1). It was determined that some half of the elderly 

women had UI and some features related to fertility affected 

the development of UI (2). In a study conducted in Turkey, IU is 

found in 42.8% of the women andassociated with age, obesity 

and menopause (3). Stress UI (SUI), the most common type 

of UI in older women, is defined as involuntary loss of urine 

during the increase of abdominal pressure in the absence of 

bladder contractions (4). Various studies showed that genetic 

variations affect muscle and connective tissue structure leading 

to UI (5,6). In this respect, examination of the variations in genes 

that may affect growth in muscle, ligament and cartilage tissue 

will contribute to revealing the target molecules underlying the 

pathology of this disease. Insulin like growth factor 1 (IGF1) plays 

a role in growth (7) and once synthesized, it binds to the receptor 

in the target cell and triggers proliferation (8). Fibulin 5 (FBLN5) 

gene encodes an extracellular matrix protein (9) and mutations 

in this gene were found associated with macular degeneration 

and hyperelastic skin (10). Thus, we aimed to investigate the 

effects of variations in the IGF1 and FBLN5 genes on stress UI in 

pre and postmenopausal women in our study.
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METHODS
Study Groups and DNA Isolation

The Ethical Committee of the İstanbul Faculty of Medicine, 
İstanbul University approved our study protocol (no: 2014/921) 
and informed consent were taken from the patients. Our project 
was supported by İstanbul University Scientific Research Unit 
(project no: 2181). In this study, 146 women aged 20-80 years 
were divided into 4 groups. Group 1: premenopausal women 
with SUI, Group 2: postmenopausal women with SUI, Group 3: 
control group as premenopausal women, Group 4: control group 
as postmenopausal women. Anamnesis of the patients was 
taken and physical examination was performed. International 
Urinary Incontinence Consultation Questionnaire-Short Form 
was filled. Patients with pure stress incontinence were included 
in the study. Patients with chronic illnesses such as diabetes 
mellitus, hypertension, patients with mixed incontinence, 
patients with vaginal prolapse, patients with neurogenic disease, 
cancer patients, patients taking chemotherapy and radiotherapy 
treatment were not included in the study. The whole blood 
samples were taken in ethylenediamine tetraacetic acid tubes 
and genomic DNA isolated with the use of PureLink DNA 
extraction kit (Invitrogen, USA) according to the manufacturer’s 
instructions.

Sequencing

‘Nextera XT DNA Library Preparation Kit’ and ‘NexteraXT Index 
Kit’ were used in our study according to Nextera XT amplicon 
sequencing protocol. After the amount of 1ng DNA per sample 
was cleared, the samples were diluted with Qubit device and 
solutions to 0.2 ng/μL. The samples were loaded into the 96-
well plate with a volume of 5 μL and the tagmentation step 
was performed with enzymatic fragmentation and adapter 
solutions. The tagmented DNA was subjected to polimerase 
chain reaction (PCR) with index primers and Nextera PCR 
Mastermix. Each sample were barcoded with separate index 
adding index sequences to the ends of tagmented DNA with 12 
cycles-PCR. After the PCR stage, clean-up was performed with 
magnetic beads and ethanol. PCR products were quantified 
and normalized with Qubit. All samples were pooled with 
buffer solution by equalizing to 2 nmoL. Thus, all sequencing 
samples were collected in a single tube. The pool DNA library 
was first subjected to denaturation and dilution steps for loading 
the samples into the Ilumina MiSeq. Sequencing reaction was 
carried out by loading to a 600 μL volume cartridge.

Statistical Analysis

SPSS software for Windows, version 22.0 (IBM Corp., Armonk, 

NY, USA) were used for statistical analysis. Kolmogorov-Smirnov 

test was used for the normality test. Mann-Whitney U and Fisher 
exact tests were used to detect the differences in the groups. P 
value less than 0.05 was considered as statistically significant.

RESULTS
The mean age of 43 premenopausal women with SUI was 
45.53±4.1, while the mean age of 30 premenopausal women 
as control group was 41.3±5.84 and this was not statistically 
different between the groups (p>0.05). On the other hand, 
the mean age of 43 postmenopausal women with SUI was 
61.16±10.45, while the mean age of 30 postmenopausal women 
as control group was 58.23±4.85 and this was statistically 
different between the groups (p<0.05). There was no significant 
difference between premenopausal women with SUI (2.5±1.26) 
and control group (2±1.36) when mean birth numbers were 
compared (p>0.05). Similarly, there was not any significant 
difference between the mean birth numbers of postmenopausal 
women with SUI (3.8±2) and control group (3±1.26) (p>0.05) 
(data not shown). Table 1 shows a comparison of IGF1 rs6214 
and FBLN5 rs929608 variants between groups based on gene 
sequencing results.There were 86 patients in our SUI groups 
(43 in pre and 43 in post-menopausal women) and 60 subjects 
in our control groups. However, we could not reach the results 
of some of the samples in the sequencing stage and the exact 
sample numbers were given in Table 1. IGF1 rs6214 was found in 
premenopausal and postmenopausal women with SUI but these 
results were not statistically significant to the control groups 
(p>0.05). However, FBLN5 rs929608 variation was not observed 
in any group.

DISCUSSION
We conducted a case-control study in the pre and post-
menopausal women. The variations of IGF1 rs6214 and FBLN5 

Table 1. Comparison of the gene sequencing results of groups

Variation

Groups P value

Premenopausal 
women with SUI 
(n=38)

Premenopausal 
women as control 
group (n=30)

IGF1 rs6214 2 (5.26%) - 0.308

FBLN5 rs929608 - - -

Variation
Postmenopausal 
women with SUI

(n=41)

Postmenopausal 
women as 
control group 
(n=26)

P value

IGF1 rs6214 1 (2.44%) - 0.612

FBLN5 rs929608 - - -

SUI: Stress urinary incontinence, FBLN5: Fibulin 5, IGF1: Insulin like growth factor 1
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rs929608 was examined in the SUI. While FBLN5 rs929608 

variation was not found in any group, IGF1 rs6214 variation was 

found in pre and post-menopausal women.

IGF1, important for protein for cell growth, differentiation 

and transformation in various tissues (11), plays roles in cell 

proliferation and apoptosis inhibition after binding to its receptor 

(12). It has also been reported that IGF1 stimulates fibroblast 

proliferation, increases collagen synthesis (13), and accelerates 

the growth and differentiation of striated muscle precursor cells 

in the human urethral sphincter (14). Furthermore, it was shown 

that low serum IGF1 levels were found associated with SUI (15). 

The IGF1 rs6214 variation is a three prime untranslated region (3’-

UTR/ G>A) polymorphism. Xu et al. (16) found in a meta-analysis 

study that rs6214 was associated with a significantly reduced risk 

of breast cancer under the allele, heterozygote and dominant 

models and pancreatic cancer under the recessive model. 

Another meta-analysis study found no association between 

rs6214 and high myopia (17). Yang et al. (18) found the carriers 

of rs6214 GG genotype have the risk of low appendicular skeletal 

muscle mass. IGF1 rs6214 variation wasalso found associated 

with Barrett esophagus (19) and the development of ischemic 

stroke (20). Because IGF1 plays a crucial role in hypothalamic-

pituitary-ovarian hormone-controlled metabolic processes, 

Zhao et al. (21) studied rs6214 on age at menarchevariation in 

Caucasian women and detected the association. However, we 

did not found the significant association between rs6214 and 

SUI in pre and post-menopausal women. 

FBLN5, a plasma glycoprotein, is encoded by the FBLN5 gene 

found in human chromosome 14q31 (22,23) and affects cell 

proliferation and invasion in various diseases (24,25). Mice 

with deficiency in the FBLN5 gene develop systemic heavy 

elastinopathy including genital prolapse (26). The FBLN5 gene 

rs929608 variation (IVS10-45 A>G) is located in intron 10 (27). 

Khadzhieva et al. (28) showed no association between the FBLN5 

rs929608 (T>C) variation and pelvic organ prolapse. Random 

Forests analysis ranking is found 3 for rs929608 in prostate 

cancer aggressiveness and Lin et al. (29) suggested that FBLN5 

gene variation can influence this disease. However, we did not 

find this variation in our groups.
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CONCLUSION
In conclusion, we did not observe any association between SUI, 

IGF1 rs6214 and FBLN5 rs929608. This result may have been 

obtained due to the limited number of samples included in 

our study. However, this study is the first study investigating the 

relation between IGF1 and FBLN5 gene variants and SUI.
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