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Physiology of puberty

ÅBetween early childhood and 

approximately 8 -9 years of age (pre 

pubertal age) hypothalamic -pituitary -

gonadal axis is dormant

ÅUndetectable levels of luteinising hormone 

LH and sex hormones ( Estradiol in girls 

and testosterone in boys)

ÅActivity of the hypothalamus and pituitary 

are probably suppressed by poorly  

unidentified neuronal pathways

ÅPre pubertal period: 1 -3years before 

puberty; low serum levels of LH are 

detected during sleep 



Physiology of puberty

Å Low sleep entrained LH secretion occurs in a 

pulsatile manner.

Å This reflects endogenous episodic discharge of 

hypothalamic gonadotrophin releasing hormone 

GnRH ).

Å Nocturnal levels of LH increases progressively as 

puberty approaches.

Å Pulsatile secretions of gonadotrophins - responsible 

for the enlargement and maturation of gonads and 

secretion of sex hormones.

Å Secondary sexual characteristics appear this is a 

culmination of the interactions of the 

hypothalamus, pituitary and the gonads.

Å During middle or late adolescence - Cyclicity and 

ovulation occurs.



Physiology of puberty

Å Positive feedback mechanism -Increase level of oestrogens in 

mid cycle leads to distinct increase of LH .

Å Factors that inhibit or activate the hypothalamic neurons are 

unknown.

Å Several other neurotransmitters are probably important in 

humans and primates for the development of puberty.

Å Estrogens rather than androgens are responsible for the process 

of bone maturation - ultimately account for the process of bone 

maturation ( epiphyseal fusion) and cessation of growth.

Å Estrogens mediate increase secretion of growth hormone which 

along with direct effects of sex steroids on bone age, is 

responsible for the pubertal growth spurt.



Physiology of puberty

ÅGenetic and environmental factors affect 

the onset of puberty.

ÅDecrease menarchal age ðbetter nutrition 

and improved general health (difference in 

blacks and whites, strenuous physical 

activity associated with delayed puberty or 

menarche).

ÅEnergy balance is closely related to the 

activity of the GnRH pulse generator and 

the mechanism initiating and sustaining 

puberty perhaps via hormonal signals 

originating from the adipocytes (leptin and 

other peptides).



Physiology of puberty

Å Adrenal cortical androgens also play a role in 

sexual maturation.

Å Serum levels of dehydroepiandrosterone acetate 

(DHEA ) begin to increase at about 6 -8yrs of age 

before the earliest physical changes of puberty ð

This phase is called Adrenarche .

Å Adrenarche typically antedates the onset of 

gonadal activity ( gonadarche ) by a few years but 

the two processes do not seem to be causally 

related because adrenarche and gonadarche are 

dissociated in conditions such as central 

precocious puberty and adrenocortical failure.


