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INTRODUCTION 

Primary or premature ovarian (POF) failure is defined as 

the development of hypergonadotropic hypogonadism in 

women under the 40 years of age.1 Smoking, low body 

mass index and family history were suggested as risk 

factors for POF.2 Although the exact cause of POF is 

unknown in the vast majority of cases, it is thought that 

genetic factors play an important role in the development 

of the disease.3 Such genetic defects including numerical 

chromosomal abnormalities, just like in the Turner 

syndrome, or different structural rearrangements, have 

been frequently correlated well with the deterioration of 

the ovarian function.3,4 The most frequent monogenetic 

cause of POF is premutation of the fragile X mental 

retardation gene 1 (FMR1) located at Xq27.3 in about 

0.8-13% of women with POF.5  

FMR1 gene product, the fragile X mental retardation 

protein (FMRP) is an RNA binding protein expressed in 
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brain, testis and ovary, and works as a shuttle between 

various intracellular compartments that suppress and 

regulates translation of cellular messages.5 

The CGG trinucleotide repeat in the 5’ untranslated 

location of FMR1 is unstable. Persons with 55-199 

repeats (termed ‘premutation’) are at risk of a late-onset 

tremor/ataxia disorder and, for women, are at risk for 

fragile X-associated POF (FXPOF). Fragile X 

premutation is common in the general population 

(prevalence in female neonate’s ranges between 1/130-

259), and about 20% of female carriers have FXPOF.6 So 

many satisfying arguments have demonstrated 

association among different FMR1 genotypes and 

changed ovarian function and damage to fertility.7 In 

addition, the prevalence of FMR1 gene mutations 

reported in POF ranges from 2 to 14%.8  

Detection of the premutation is very important because 

these mutations transit to the next generations with 

anticipation and may cause premature menopause. By 

using the pedigree analysis, high risk women may be 

recommended to freeze their oocytes to have a child in 

future. To delay the menopausal symptoms, smoking 

should be reduced as much as possible and oral 

contraceptive drugs may be prescribed early.  

CGG repeat numbers in the FMR1 gene have significant 

differences among ethnicities. In this study, authors 

aimed to investigate the prevalence of the FMR1 gene 

mutation in a Turkish population with early menopausal 

cases referred to present tertiary hospital in capital city of 

Turkey.  

METHODS 

This study was performed with peripheral venous blood 

samples taken from 200 women who had been diagnosed 

as POF in present clinic between January 2013 and 

December 2014. Institutional reviews board of the Zekai 

Tahir Burak Women’s Health Education and Research 

Hospital approved the study.  

An informed consent was not obtained due to the study 

design in the form of a retrospective medical record 

review. Authors analyzed the FMR1 premutation of 200 

women diagnosed as having POF from January 1, 2013 to 

31 December 2014 at the Medical Genetics Department 

of the current hospital. All of the patients referred to 

present center had secondary amenorrhea for more than 6 

months before the age of 40 years, and they also had 

serum follicle stimulating hormone levels higher than 40 

IU/L on two measurements at least 1 month apart.  

Inclusion criteria 

The inclusion criteria for this cohort were as follows, no 

history of pelvic surgery, no exposure to chemotherapy or 

radiotherapy that could lead to ovarian dysfunction or 

failure, and a normal female 46, XX karyotype. 

The presence of cytogenetic fragility was firstly 

investigated in patients whose initial-diagnosis is fragile 

X, by using the lymphocyte culture method. Molecular 

analysis of the FMR1 gene was then performed in the 

patients. Commercially available Fragile X kits (Abbott 

Laboratories, Chicago, IL, USA) were used for molecular 

analysis. Genomic DNAs of cases were isolated using 

standard protocols, followed by PCR amplification with 

the appropriate program. Fragment analysis of the 

amplification products were performed by agarose gel 

electrophoresis. CGG repeat numbers; 54 and less were 

defined as normal, 55 to 200 cases were found as 

premutation carriers, and those over 200 were defined as 

fully mutated individuals.  

Statistical analysis 

Statistical Package for the Social Sciences (SPSS), 

version 22.0 (SPSS Inc., Chicago, IL, USA) was used for 

statistical analysis. Descriptive data and frequency 

calculated with the help of a computer. Continuous data 

were expressed as mean ± standard deviation and median 

(minimum-maximum). Categorical variables were 

presented as number (percentage).  

RESULTS 

A total of 200 women with idiopathic POF were analysed 

during the study period and their medical records were 

reviewed retrospectively. The mean age of patients 

without FMR1 gene premutation/mutation (n:191) was 

33.9±4.6 (22-39) years. Fifty (26.2%) cases were at the 

age of 30 years or less at the time of diagnosis. Of them, 

71 (37.2%) patients were smoker, and 62 (32.5%) 

patients had family history for premature menopause.  

Cytogenetic analysis results were numerically and 

structurally normal in all patients, and as a result of 

molecular genetic analysis of FMR1 gene; 1 (0.5%) 

patient had complete mutation and 9 (4.5%) patients had 

premutation carriage. All premutations were below 90 

trinucleotide repeats. The fully mutated woman authors 

detected did not exhibit any physical sign of fragile X 

syndrome. The mean age of the 9 patients with 

premutation or mutation in Fragile X gene was 24.2 + 5.2 

(16-34) years. None of them were smoker. Eight (88.9%) 

patients were under the age of 30, and six (66.7%) 

patients had family history for either POF or mental 

retardation. 

DISCUSSION 

One of the known causes of ovarian dysfunction is FMR1 

premutation.9 In spite of the causeless relationship 

between POF and FMR1 premutation has been described 

several times by several authors who emphasize the 

importance of preventing the formation of fragile X 

syndrome in these women or in their female relatives, 

underlying molecular mechanism is still unclear.4,8,10 The 

prevalence of FMR1 premutation in POF cases may 
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differ between the studies due to some reasons including 

POF definition, definition of premutation, determination 

of study population, ethnicity, genetic and environmental 

factors.  

Table 1 shows the prevalence of FMR1 premutation 

detected in POF patients from studies performed in 

different countries.3,4,7-26  

 

Table 1: Prevalence of FMR1 gene premutations in women with POF among different countries. 

Author Ethnicity 
The prevalence of POF in 

patients with FMR1 premutation 

The prevalence of FMR1 

premutation in POF patients 

Kenneson et al11 USA   0/33 POF (0%) 

Conway et al12 UK   

6/129 POF (4.6%) 

-3/23 familial (13%) 

-3/106 sporadic (3%) 

Murray et al9 UK   

6/147 POF (4.08%) 

-4/25 familial (16.6%) 

-2/122 sporadic (1.6%) 

Uzielli et al13 Italy 13-25% 7/108 POF (6.5%) 

Sherman et al8 USA (Review) 21%  (2-14%) 

Marozzi et al14 Italy   

6/106 POF (5.6%) 

-4/33 familial (12.1%) 

-2/61 sporadic (3.2%) 

Mallolas et al10 Spain 12.2% 2/43 POF (4.6%) 

Gersak et al15 Slovenia   4/83 POF (4.8%) 

Hur et al Korea   3/83 POF (3.6%) 

Bussani et al4 Italy   

3/45 POF (6.6%) 

-0/5 familial (0%) 

-3/40 sporadic (7.5%) 

Lo et al17 China   9/116 POF (0.86%) 

Bodega et al18 Italy   19/190 POF (10%) 

Cronister et al19 USA   1/10 POF (10%) 

Bachelot et al20 France   
8/197 POF (4.06%) 

-0 in familial (0%) 

Ceylaner et al3 Turkey   2/75 POF (2.6%) 

Rajkiewicz et al21 Poland   3/38 POF (7.9%) 

Ishizuka et al22 Japan   2/128 POF (0.7%) 

Ferrarini et al23 Italy    (8%) 

Murray24 UK   254 POF (2%) 

Guo25 Han Chinese   2/379 POF (0.5%) 

Bouali et al26 Tunusia   5/100 POF (5%) 

Lu et al7 Han Chinese   1/122 POF (0.8%) 

 

There are new findings that POF prevalence increases 

with increasing repeat size. It is also claimed that there 

may be a correlation between the number of repetitions 

and ovarian failure in POF patients with normal number 

of repeats, even if they are not in gray zone (<45 

repeats).7 

On the other hand, POF prevalence in premutation 

carriers which is originated from mother is similar to 

general population, suggesting that POF penetration of 

female individuals carrying FMR1 premutation is low. So 

the authors say that premutations inherited from the 

father lead to Fragile X syndrome more likely than the 

mother.27 To explain this relation researchers 

hypothesized that there may be imprinting effect on the 

paternally inherited FMR1 premutations.4 In normal 

people the number of repeats is less than 55, 

amplification of the CGG trinucleotide repeats in the 

carriers of premutation is between 55 and 200 and no 

phenotypical effect is seen in FMR1 premutation. 

Amplification greater than 200 is accepted as full 

mutation and called fragile X syndrome.28 

To screen the individuals who have POF in terms of 

fragile X is more advantageous than screening the 

mentally retarded individuals for fragile X because much 

more families are detected with this way that has these 

mutations. To the best of our knowledge, till we 
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understand the role of FMR1 premutation, the FMR1 

DNA test should be included to evaluate all sporadic or 

familial POF patients. 

When authors investigate the literature, authors saw some 

researches about the relation between POF and FMR1 

mutations. One of them is Conway et al study in United 

Kingdom (UK) in 1998.12 They found the prevalence of 

FMR1 premutations as 4.6 % in 129 number of POF 

patients. The premutation seen in 3 (3%) of the 106 

sporadic cases, while the premutation were detected in 3 

(13%) out of 23 cases who have history of familial POF. 

In a similar study conducted in 1998 in the UK, Murray 

and colleagues found the fragile X premutation ratio 

(4.08%) in POF patients similar to the previous Conway 

et al’s study.29 Uzielli et al, from Italy in 1999 found the 

prevalence of POF in FMR1 premutation carriers as 

between 13%-25% and the prevalence of FMR1 

permutations in POF patients as 6.5% among 108 

patients.13 Gersak et al from Slovenia in 2003 studied the 

prevalence of FMR1 premutation in POF patients and 

found it as 4.8% among 83 patients.15  

In a review from USA, among the carriers of the FMR1 

premutation patients, Sherman noted the prevalence of 

POF as 21% and in FMR1 premutation carriers whereas 

the prevalence of FMR1 premutation in POF patients was 

noted as between 2%-14%.8 In Brazil, Machado-Ferreira 

Mdo et al, found the prevalence of POF in FMR1 

premutation carriers as high as 33%.30 In 2005 Lo et al, 

from Chinese searched the prevalence of FMR1 

premutation among 116 POF patients and found the ratio 

as low as 0.86 %.17 The following studies from China 

found similar results.7,25 The reason why mutation rate is 

so low in Chinese POF patients is unknown but may be 

due to genetic and environmental factors such as frequent 

use of herbal medicine. A previous study from present 

hospital found that the FMR1 premutation among the 75 

POF patients was 2.7%.3 In present study authors 

analyzed molecular genetic analysis of FMR1 gene in 

200 POF diagnosed patients. Authors found the 

prevalence of premutation carriage ratio as 4.5%. The 

ratios authors have achieved as a result of this study are 

similar to those of other studies conducted in other parts 

of worldwide, except data from far-eastern regions. 

According to present data, until the exact role of FMR1 

mutation is not understood, authors strongly 

recommended FMR1 DNA testing to sporadic or familial 

ovarian failure patients to identify premutation carriers 

who have the risk of expansion and anticipation. Patients 

with such risks may be advised to freeze their oocytes, if 

they are planning to have children or stop smoking before 

facing with premature menopause that may develop in 

future. 
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