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Abstract The objective of this study was to verify the possible association between the Sp1-binding site polymorphism and genital prolapse. A case–control study was conducted in 107 patients with stages III and IV genital prolapse. The control group included 209 women with stages 0 and I. The polymorphism of type I collagen Sp1binding site was identified by amplification of the first intron of the COL1A1 gene. We did not find differences in the prevalence of the GT and TT genotypes between the groups (p=0.34), even when we grouped patients with at least one polymorphic allele (GT and TT) and compared them with patients without the polymorphic allele (GG; p= 0.17) The presence of at least one vaginal delivery, family history for prolapse, and macrosomatic fetus were independent risk factors for prolapse. In conclusion, the COL1A1 Sp1-binding site was not significantly associated with genital prolapse among our study subjects. Keywords COL1A1 gene . Genital prolapse . Type I collagen . Risk factors . Sp-1 binding site polymorphism
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Introduction Pelvic organ prolapse is a common and distressing gynecological condition, which can disturb a woman’s quality of life. The cause, prevalence, and natural history of pelvic organ prolapse are not completely understood. Its real incidence is difficult to estimate, as many women hide the problem or accept its symptoms as an inevitable consequence of childbirth and ageing [1]. Even so, populational studies demonstrate that 30% to 40% of the women have pelvic organ prolapse, which is not necessarily symptomatic [2]. Treatment for pelvic organ prolapse involves the surgical repair of anatomic defects in pelvic floor fascial support. Each year in the USA, 300,000 to 400,000 women require surgery for pelvic organ prolapse [3] with an annual cost estimated as $1 billion dollars [4]. Several studies identified risk factors for pelvic floor disorders, including vaginal delivery, increased infant birth weight, vacuum or forceps delivery, episiotomy, prolonged second stage of labor, advancing age, history of hysterectomy or pelvic organ prolapse surgery, and postmenopausal status [5, 6]. Genital prolapse probably has multifactorial etiology, and among other causes, genetic defects have been proposed. Jack et al. investigated the familial transmission of genital prolapse in a cohort of ten patients with stages III and IV prolapse. The authors found a fivefold increased risk of severe pelvic floor defects in the mothers, sisters, and grandmothers of the patients in the study group, and they could demonstrate that, within these families, the transmission of this disease followed a dominant inheritance pattern with high penetrance. These results support the hypothesis that a genetic or familial component may
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underlie a women’s risk to develop pelvic organ prolapse [7]. The type I collagen is one of the most important structural proteins in the connective tissue [8]. It is a heterotrimer protein consisting of two [α]1 chains and one [α]2 chain (α1[I]2α2[I]). The COL1A1 gene is located at chromosome 17q21.31–q22 and encodes the α-1 protein chain of type I collagen. The Sp1 transcription factor binding site is located in the first intron of the COL1A1 gene, an important region for the regulation of collagen transcription. There is a single nucleotide polymorphism affecting the recognition site of the transcription factor Sp1, which is caused by a substitution of guanidine for the thymidine (G→T) residue that exhibits increased binding affinity to Sp1 and increased levels of COL1A1 transcript. Therefore, this polymorphism leads to abnormal production of the α-1collagen chain in comparison to the α-2 collagen chain, which raises the possibility that some of the collagen may be present in the form of homotrimers [α1(I)3], instead of the normal heterotrimers [α1(I)2α2(I)] [9]. Previous studies have shown the association between the presence of the COL1A1 Sp1 polymorphism and impaired mechanical strength of bone, osteoporosis, and reduced bone mineral density [10, 11]. Recently, Skorupski et al. [12] found an association between the Sp1-binding site polymorphism and increased risk of stress urinary incontinence (SUI). Because of the well-known importance of the collagen in the pelvic floor support, we developed this study to test the hypothesis that the α-1chain of type I collagen Sp1-binding site polymorphism is a risk factor for genital prolapse.



Materials and methods The local Research and Ethics Committee approved the study protocol. The patients signed an informed consent and therefore were included in this study. It was a case– control study performed from the period of August 2006 to August 2007. Three hundred sixteen women were recruited from the outpatient clinic of General Gynecology Ambulatory of the São Paulo Federal University. The patients were submitted to a gynecological evaluation and Pelvic Organ Prolapse Quantification (POP-Q) assessment [13] and were separated in two groups. The case group consisted of 107 women with stages III and IV genital prolapse. The control group was composed of 209 women with stages 0 and I genital prolapse, who had not ever undergone vaginal surgery and who have no stress incontinence by history and documented by examination. All the cases were sent to the Urogynecology section, and the majority of the controls were sent to the Menopause section. All women were postmenopausal, and they had not received hormonal therapy. The patients’ weight and height
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were taken, and so the body mass index was calculated. The patients answered questions about obstetric history (mode of delivery and infant birth weight), age of menopause, familiar history of genital prolapse, constipation, and chronic cough (asthma and chronic obstructive pulmonary disease). Macrosomia was defined as infant birth weight ≥4,000 g [14]. As to the race, the subjects were classified as white or nonwhite (a group comprising Blacks and Mulattos). The term nonwhite refers to the African inheritance presence in the composition of the Brazilian population and to the intense racial miscegenation characteristic of our country that hinders a precise differentiation among ethnic groups based on their physical features [15]. The genomic DNA was extracted and purified from ethylenediaminetetraacetic acid blood samples using a commercially available kit (GFX, Amersham Biosciences UK Limited, Buckinghamsire, UK). Determination of the COLIA1 polymorphism was done by two-step polymerase chain reaction (PCR; Biometra T personal Thermocycler, Whatman Biometra, Goettingen, Germany) using 400 ng DNA as template. For amplification, the Taq DNA polymerase (Promega, Madison, WI, USA) and commercially obtained oligonucleotide primers were used. The first step of PCR was carried out with the following primers set: P1, 5′-GGAAGACCCGGGTTATTGCT-3′ (forward) and P2 5′-CGCTGAAGCCAAGTGAAATA-3′ (reverse) [16]. The 35 amplification cycles were preceded by denaturation at 95°C for 5 min. Annealing was carried out at 57°C for 1 min, elongation at 72°C for 1 min, and denaturation at 95°C for 1 min. A final primer extension was carried out at 72°C for 7 min. Undiluted PCR product (598 bp) from this reaction was used as template in nested PCR. The primers used for this reaction were P3, 5′-TAACTTCTGGACTATTTGCG GACTTTTTGG-3′ (forward) and P4, 5′-GTCCAGCCCT CATCCTGGCC-3′ (reverse) [12]. The conditions of nested PCR were the same as the first step reaction. After PCR, the reaction products were digested overnight with MscI (BalI; Promega) [11] according to the



Fig. 1 Representative gel showing restriction fragments after the digestion of the PCR products with MscI. M Molecular-weight markers; lane 1, 2, 6, and 7 homozygote G/G; lane 3, 4, and 5 heterozygote G/T, bp base pairs
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Ten patients in the control and 19 patients in the study group did not remember the infant birth weight.
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Characteristic



Study Group (n=107)



p value



60.8 26.5



66.3 27.8
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