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 PY9.2 Describe and discuss 
puberty:onset,progression,stages,early and 
delayed puberty and outline adolescent 
clinical and psychological association



1. Define puberty and adolescence

2. Hormonal regulation of puberty onset

3. Stages of puberty - charecteristic changes 
in male and female at puberty

4. Precociuos puberty, Delayed puberty



 Transition from a noncyclic, relatively quiescent 

reproductive endocrine system to a state of cyclic 

reproductive function that allows procreation

 Appearance of secondary sexual characteristics, 

adolescent growth spurt

 The total period of growth spurt ranges 
between 3 and 

 5 years.



 It starts from the age of 8 years.

 The average age of 

 onset of puberty is 12 years in girls and 14 
years in boys.

 Age : 8  - 13yrs for girls

9 - 14yrs for boys







 Prepubertal stage:
 - Early childhood to 8-9yrs
 - Hypothalamic - pituitary - gonadal axis 
 dormant
 - LH, Estrogen and testosterone are 
 undectable
 Peripuberty:-
 - 1-3yts before puberty
 - Low LH during sleep and pulsatile
 Early puberty :-
 - sustained effect
 Mid Puberty :-
 - LH pulse present in a day and night
 - occur at interval of 90-130minutes



➢ Birth to preadolesent age –

- GnRH secretion has increased 

sensitivity hypothalamus 

& pituitory 

- low plasma FSH & LH levels with high

FSH:LH ratio

➢ At the time of puberty (10 - 12yrs)–

1.Hypothalamic-pituitory-gonadal negative feedback 
system sensitivity decreases

2.Intrinsic CNS inhibition of GnRH pulse generator in 
median basal hypothalamus



 Positive feedback mechanism





 Increase level of hypothalamic GnRH

 Reveals in pulsatile manner so, 

 GnRH Pulse Generator " will form



   

➢ Pulsatile LH & FSH secretion

➢ High LH:FSH ratio

➢ Nocturnal LH peak

➢ Increased responsiveness of gonadal target cells 

to LH :

In males – increased testosterone

In females – increased estrogen

➢ Increased Inhibin in response to increased FSH







➢ Limbic system influences 

➢ Genetic predisposition : GPR54 gene

- direct genetic influences account for at least 46%

- stronger association between mother & daughter

➢ Environmental factors : 

- early onset : distance from equator & lower altitudes

➢ Nutritional influence :

-late onset : typical veg. diet

calcium & vit.D deficiency 

➢ Environmental hormones & chemicals    



➢ Physical activity & exercise

➢ Physical illness

➢ Maturation of GnRH neurons→pulsatile release of 

GnRH

➢ Reduced nocturnal melatonin secretion

➢ Adrenal androgen secretion : DHEA & DHEAS 

followed within 1-2yrs by increased   

androstenedione







➢ GH :

- stimulates FSH induced differentiation of 

granulosa cells directly

- increased ovarian level of IGF-1 

- amplify ovarian response to gonadotropins

➢ IGF-1 :

- enhances gonadotropin effect on granulosa cell

- local production of GH & IGF-1 exerts an 

intraovarian paracrine control on steroidogenesis

➢ GHRH & GH increase at puberty, mainly at night





 In females :

1. Thelarche : median age 9.8yrs

2. Pubarche : median age 10.5yrs

3. Menarche : median age 12.8yrs









➢ Precocious Puberty :

• True 

• Precocious Pseudopuberty

➢ Delayed Puberty :

• Constitutional

• Gonadotropin Failure

• Primary Testicular Diseases









1. Define and Describe
puberty:onset,progression, characteristics 
of stages. Add note on early and delayed 
puberty 

2. Explain hormonal regulation of puberty
onset
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