


Puberty is a time of great change and
growth.
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Breast development
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Puberty is associated with:
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» secreled by '-++ neurons located in the

» GnRH responsible for by the
pituitary gland.



« GnRH is the but hormone
responsible for the of



T years before the appearance of secondary
sexual characteristics.



« Stimulates the from the pituitary
which in turn stimulate the gonads.

« LH and FSH have effects on the
hypothalamus.

© Sex steroids both and



of /s responsible for
enlargement and maturation of the gonads and the

secretion of sex hormones.



Gn secretion has
and reflects endogenous episodic discharge of
GnRH.

There Is of LH.



v further increase becoming apparent
auring

v LH and FSH

v pulses become evident about



Girls:
» Gn stimulate synthesis of in ovary .



Breast maturity.

Genital growth .

Maturation of the vaginal mucosa, uterine.
Endometrial growith.

Body composition changes.

stimulating skeletal maturation.



v stimulates synthesis by the
testicular Leyadig cells.

v stimulates seminiferous tubule maturation

( )



Androgen stimulates

» Pubic and axillary hairr.

» Apocrine gland maturation.

» Male secondary sexual characteristics.

Resulting in adult-type body odor
skin changes related fo acne.






“* An increase In the activity of the hypothalamic-
pituitary- gonad (HPG) axis during puberty.



breast development

unilateral several




o Is the

o Menarche correlates directly with skeletal age.






¥ /ncreased secrefion.
¥ Dehydroepiandrosterone sulfate(DHEAS) DHEA.
¥ Begin to increase in girls around of age.

P Begins



independent processes.







Hormona/

Nutritional



» The age of onset of pubertly correlated with
osseous maturation than with chronological age.



v' Physical changes are described by using the
staging system.






Tanner stages of puberty in girls

Stage ! Elevation of papilla only. No pubic hair.

(Prepubertal)

Stage ' Elevation of breast and papilla as small Sparse, long, pigmented hair, along labia
mound, areola diameter enlarged. majora.
Median age: /A Median age: ) /¢

Stage r Further enlargement without separation of Dark, course, curled hair sparsely spread
breast and areola. over mons.
Median age: /Y Median age: /¥

Stage ¥ Secondary mound of areola and papilla Adult type hair, abundant but limited to
above the breast. mons.
Median age: 'Y/} Median age: 'Y

Stage ¢ Recession of areola to contour of breast. Adult type spread in quantity and

Median age: ‘¥/7

distribution.
Median age: YY/V
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»Wwhite girls is A/+ -\ «/¥ years.

» black girls 7/7 - 470 years .



Appearance of pubic hair:
7-YY mo later

/Menarche IS usually\

After ¥-T .9 yr
May be 7 yr

\ /
Menstruation begin mid to late puberty




girls

Fig.3A

AGE. YEAMRS

8 B 10 11 13 13 14 1S5 16






The first signs of puberty

> A lestis with a volume of

» longest diamefer of tesltis

»> Thinning of the scrotum.



Q@ These are Trollowed by of the
and
Qo then appears .

Q begins at mid-puberty.



In stretched flaccid state
* pre-puberty 7/Y cm
 Adult male YY/¥+Y/Y cm










hovs

AGE, YEARS

10 11 12 4 14 9% 16 17 18




tanner stages of puberty in boys

infrequent erections

scrotum skin thins and
reddens; frequent erections

lengthening of penis

thickening of penis, darkening
of scrotum skin

adult genitals

less than
V/7 cm

Y/8 to Y/Y
cm

Y/¥ to ¥/
chm

¥/ to ¥/0
chm

¥/6 cm

villus hair only

sparse,
slightly
pigmented at
the base of
the penis

coarser,
darker, curled
over the
junction of the
pubes

adult type,
covering the
pubes

adult type,

enreadina

adrenarche

leaner body

some temporary
swelling of
breasts, voice
breaks

acne, underarm
hair, voice
deepens

beard, continuin
miicecle dev
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Estradiol is the key hormone stimulating skeletal
maturity in both sexes.

» somatic growth directly.

» Indirectly via increased growth hormone
secrefion.



» Onset of puberty in giris.

» Mid-puberty in boys.



» Before puberty—— r/d cmy/year
» First year of pubertyt—— Vemy/yr

» During second year | T cmyyear

» peak growth velocit—— mid-puberty




» Genital stage IV-V —Yand ‘Y yr.
» Growth spurt occurs T yr /ater than in giris.
» Growth may continue beyond YA yr of age .



o First year of puberty—— 7 cm/yr
o second year - Acm/year




» Al breast stage /1-111

Between') and ‘Y yr
precedes menarche

of height affer menarche






