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ABSTRACT 
 
Reproductive endocrinology is a wide and lively research field attracting 
considerable attention due to its implications in everyday life. More than 1,000 
articles published in the past year were found under the search words used, of 
which 22 papers were selected. This chapter hosts a variety of papers dealing 
with many important aspects of reproductive endocrinology including the 
function of new and old genes, puberty, gonads, stem cells for gametogenesis, 
impact of lifestyle and environmental factors on reproduction and placental 
origin of psychiatric disorders, reproductive behavior etc. Some other chapters 
of this book may also host publications dealing with subjects related to 
reproduction. There are of course many other excellent articles published within 
the field of reproductive endocrinology during the past year, some that we might 
have missed in our search and yet others which were not possibly included due 
to space limitation. The aim has been to present a mix of experimental and 
clinical publications advancing our knowledge within the field of reproductive 
endocrinology. The selected papers obviously represent our own bias but we 
hope you find some of them interesting to read and helpful for your daily work in 
clinical and experimental paediatric endocrinology. 
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INTRODUCTION 
 
The onset of puberty is first detected as an increase of the 
pulsatile secretion of gonadotropin-releasing hormone 
(GnRH). Too early activation of the hypothalamic-
pituitary-gonadal axis results in central precocious 
puberty (CPP). The timing of pubertal development is 
driven in part by genetic factors, but only a few, rare 
molecular defects associated with CPP have been 
identified (Reproductive endocrinology, 2014). 

A whole-exome sequencing in 40 members of 15 families 
with CPP was executed. Candidate variants were 
confirmed with Sanger sequencing. Quantitative real-time 
polymerase-chain-reaction assays to determine levels of 
messenger RNA (mRNA), in the hypothalami of mice at 
different ages were also performed (Lubahn et al., 1993). 

Four novel heterozygous mutations in MKRN3 were 
found in 5 of the 15 families; both sexes were affected. 
MKRN3 is the gene encoding makorin RING-finger protein 
3. The mutations included three frame shift mutations 

predicted to encode truncated proteins and one missense 
mutation predicted to disrupt protein function.  

MKRN3 is a paternally expressed, imprinted gene 
located in the Prader-Willi syndrome critical region. All 
affected persons inherited the mutations from their 
fathers, a finding that indicates perfect segregation with 
the mode of inheritance expected for this imprinted gene. 
Levels of Mkrn3 mRNA were high in the arcuate nucleus of 
prepubertal mice, decreased immediately before puberty 
and remained low after puberty (Lubahn et al., 1993). 
 
 
BACKGROUND OF PAPER 
 
In the studies, genetic analyses were performed in 40 
members from 15 families with CPP and in 203 girls with 
idiopathic CPP and 101 healthy women, respectively. The 
results  from  the  first study show four novel heterozygous  
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mutations in the MKRN3 gene and that both sexes are 
affected. Thus, MKRN3 deficiency causes CPP in humans. In 
the second study, it was found that girls harboring the 
allele have a significantly higher risk of developing CPP, 
are younger at the onset of puberty and have higher levels 
of estrogen than individuals without this allele. The study 
by Lee et al. was commented on in Reproductive 
Endocrinology. Hence, there are different mutations within 
the same gene, as well as different genes that can cause 
CPP in both girls and boys. These studies expand our 
knowledge on the genetic background of CPP and add new 
genes to be investigated for the pediatric endocrinologist 
caring for CPP patients of familiar origin (Smith et al., 
1994). 
 
 
ENDOCRINOLOGY AND ESR 
 
This study, also highlighted in Nature Reviews in 
Endocrinology, presents a case of severe estrogen 
resistance caused by an ESR1 mutation. It was generally 
assumed that lack of a functioning estrogen receptor (only 
a known at the time) was incompatible with life, but 20 
years ago the first report of a man with estrogen resistance 
was published (Smith et al., 1994) showing that the cause 
was an ESR1 mutation.  

The present study is the first report of an ESR1 mutation 
in a woman and it shows once again that ESR1 mutations 
are not lethal but could result in a profoundly estrogen-
resistant state. The prevalence of ESR1 mutations in 
humans is unknown but are probably rare, the few cases 
found so far support such statement. If there are milder 
ESR1 mutations that could cause an incomplete estrogen-
deficient state remains to be determined. In this particular 
case the presence of bi-allelic mutations suggests that the 
patient’s estrogen resistance is autosomal recessive, 
especially since microarray analysis showed a region 
consistent with a parental history of a second-degree 
relation. The study gives reasons to test for ESR1 
mutations in girls presenting an absent or severely 
delayed breast development and puberty, despite high 
estrogen levels. Further longitudinal phenotyping of this 
index case is of course of great interest (Schubert, 2013). 
 
 
CONCLUSION 
 
Mesenchymal stem cells (MSCs) are pluripotent adult 
somatic stem cells derived from bone marrow and a wide 
variety of organs, including the reproductive system, such 
as endometrium, ovary and placenta. MSCs are becoming 
of increasing clinical interest due to their potential in 
regenerative medicine. Collection and cryopreservation of 
MCSs from the placenta at birth has become a clinical (and 
commercial) application of this increased knowledge, 
despite that their clinical usefulness still awaits further 
developments. Principles of reproductive cell lineage 

specification of MSCs are described and discussed in some 
details. This paper gives an overview of the state of the 
science of MSCs in relation to the reproductive field. This 
knowledge is important for the paediatric endocrinologist 
who wants to be updated on this expanding field 
(Schubert, 2013). 
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