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UIntroduction 
 
 

Puberty is the result of increasing gonadotropin releasing hormone 
(GnRH) release by the hypothalamus followed by a complex sequence of 
endocrine changes with functioning of negative and positive feedbacks 
and associated with the development of sex characteristics, a growth spurt 
and reproductive competence (Van de Waal,2004) 
 

There is wide variation in the onset of puberty .According to the 
national center for health statistics, the upper 95th percentile in the United 
States for age for boys 14 years (i.e an increase in testicular size being 
first sign) and for girls is 12 years (breast development being the first 
sign). (Bhasin, 2007) 
 

It is considered to be delayed if the initial signs of sexual 
maturation do not appear by an age that is 2.5 SD beyond the mean for 
healthy boys or girls (Bhasin, 2007) 
 

Delayed Puberty result from inadequate gonadal steroid secretion 
which, in turn, is most often caused by a defective secretion of GnRH 
from the hypothalamus resulting in low gonadotropin secretion, the key 
functional defect in patients with constitutional delay. (Francois and 
William, 2007) 
 

Delayed puberty can, however, also be caused by variety of 
hypothalamic, pituitary and gonadal disorders (Francois and William, 
2007) 
 

Impaired secretion of hypothalamic gonadotropin –releasing 
hormone is generally the underlying cause of secondary hypogonadism. It 
can be functional in origin (as constitutional delay of puberty, chronic 
illness, excessive exercise, and malnutrition) or related to associated 
pathology (as with hypothalamic and pituitary tumors, especially 
craniopharyngioma) or genetic (idiopathic hypogonadotropic 
hypogonadism kallmann syndrome) (Raivio et al, 2007) 
 

Recently published studies indicate that ghrelin and leptin play a 
role in puberty initiation and progress. They have been implicated in 
regulation of GnRH secretion, with ghrelin having inhibitory, and leptin 
having facilitatory effects. It has been hypothesized that elevated ghrelin 



  

and reduced leptin concentrations could be implicated in altering the 
tempo of puberty in adolescents with CDGP. (El-Eshmawy et al, 2010) 
 

Ghrelin is a 28-amino acid peptide produced in a variety of human 
tissues; however the major source of circulating ghrelin is the stomach 
(Kangawa et al, 1999) 
 

Expression of ghrelin has been demonstrated in mature Leydig 
cells of rat and human testis, as well as in steroidogenically active luteal 
and interstitial hilus cells of the ovary. Gonadal expression of acylated-
ghrelin receptors was also shown in Sertoli and Leydig cells of the testis 
and in follicular, luteal, surface epithelial and interstitial hilus cells of the 
ovary. (Fernandez-Fernandez et al, 2007) 
 

Ghrelin can inhibit GnRH pulse activity in ovariectomized adult 
monkey (Vulliemoz et al, 2004) 
 

Ghrelin inhibits LH secretion 37Tin vivo 37T in the pre-pubertal males as 
well as gonadectomized male and female rats, whereas FSH remained 
unaffected (Fernandez-Fernandez et al, 2004) 

 
 
 
 
 
 
 
 

UAim of the Work 
 

To evaluate ghrelin hormone levels among adolescent boys with 
constitutional delayed puberty and their relation with reproductive 
hormones including LH, FSH and Testosterone. 
 
 
 
 
 
 
 
 
 
 



  

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 


