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Background
Environmental and genetic factors have influence on the
age at menarche (AAM). Disturbance of the AAM in
patients with idiopathic scoliosis (IS) were postulated
[1]. Estrogen receptor genes 1 and 2 (ESR1, ESR2) single
nucleotide polymorphisms (SNP) in IS were suggested
to have some association with predisposition to IS [2].
ESR SNPs were reported to have association with AAM
in healthily females [3].

Aim
The purpose of the study was to investigate associations
of the ESR1 and ESR2 SNPs with AAM in IS patients.

Material
227 Caucasian females from Central Europe (Poland)
with idiopathic scoliosis were included into this trial.
The AAM in months was established in each case. Four
SNPs were investigated with use of the restriction
enzymes: in ESR1 rs9340799 and rs2234693 with XbaI
and PvuII enzymes, in ESR2 rs4986938 and rs1256049
with Alu and RasI enzymes respectively. The statistic
calculation was done with ANOVA, t-Student, or Krus-
kal-Wallis tests. P value 0.05 was considered as signifi-
cant. The mean and SD values are presented in months.

Results
All genotypes followed Hardy-Weinberg Equilibrium.
The mean AAM for all patients was 154.7±14.3.
Genotypes distribution, mean and SD AAM values

were:

XbaI - AA (N=76, 153.8±13.1), AG (N=113, 155.6
±16.3) GG (N=38, 154.2±13.0) p=0.7613;
PvuII - CC (N=51, 154.0±14.0), CT (N=117, 154.9

±15.8), TT (N=59, 155.2±13.2) p=0.9129;
AluI - AA (N=27 153.4±14.6), AG (N=99, 155.4±14.4),

GG (N=101, 154.5±15.3) p=0.8008;
RasI - AG (N=23, 150.4±15.2), GG (N=204, 155.2

±14.6) p=0.1392

Conclusions
In idiopathic scoliosis patients investigated ESR1 and
ESR2 gene SNPs showed no association with age at
menarche onset.

Authors’ details
1Spine Disorders Unit, Department of Pediatric Orthopedics and
Traumatology, University of Medical Sciences, Poznan, Poland. 2Department
of Cell Biology University of Medical Sciences, Poznan, Poland. 3Department
of Physiotherapy, Józef Rusiecki University College, Olsztyn, Poland.

Published: 4 December 2014

References
1. Gorman KF, Julien C, Moreau A: The genetic epidemiology of idiopathic

scoliosis. Eur Spine J 2012, 21(10):1905-1919.
2. Grivas TB, Vasiliadis E, Mouzakis V, Mihas C, Koufopoulos G: Association

between adolescent idiopathic scoliosis prevalence and age at
menarche in different geographic latitudes. Scoliosis 2006, 1:9.

3. Stavrou I, Zois C, Chatzikyriakidou A, Georgiou I, Tsatsoulis A: Combined
estrogen receptor alpha and estrogen receptor beta genotypes
influence the age of menarche. Hum Reprod 2006, 21(2):554-557.

doi:10.1186/1748-7161-9-S1-P8
Cite this article as: Janusz et al.: ESR1 and ESR2 genotypes and the age
at menarche in idiopathic scoliosis. Scoliosis 2014 9(Suppl 1):P8.

1Spine Disorders Unit, Department of Pediatric Orthopedics and
Traumatology, University of Medical Sciences, Poznan, Poland
Full list of author information is available at the end of the article

Janusz et al. Scoliosis 2014, 9(Suppl 1):P8
http://www.scoliosisjournal.com/supplements/9/S1/P8

© 2014 Janusz et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited. The Creative Commons Public Domain Dedication waiver (http://
creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

http://www.ncbi.nlm.nih.gov/pubmed/22695700?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22695700?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16759371?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16759371?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16759371?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16210384?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16210384?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16210384?dopt=Abstract
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/

	Background
	Aim
	Material
	Results
	Conclusions
	Authors’ details
	References



