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Puberty - Physiology

noBasa audpdepeHumMauma MoXKeT 6biT
AeneHa Ha Tpu 6onbLumnx
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Embryonic sex differentiation

OMOCOMHDI1 Non:
CTaB MOJIOBbIX XPOMOCOM:
male; 46,XX female
blBaeTCA BO BpemAa onao40TBOpPeHUA

ne HoOpMaabHOM Y XpOMOCOMbI OMp
a3BUTbI, AaXKe B MPUCYTCTBUE
xpomocom (47 XXY,

Embryonic sex differentiation

HagaNbHbIN (TOHAaAHbIK) non:
34eNeHMNe Ha : ANYKU U ANYHUKK

Embryonic sex differentiation

onadal sex - Male — °

Bipotential Gonad

No female Genitalia
Male internal genitalia
Male External genitalia
Male brain

Ebryonic testes

Adult testes
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Embryonic sex differentiation

Gonadal sex - Male —
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Embryonic sex differentiation

onadal sex - Female — ] Q

Female internal genitalia
Female external genitalia
Female brain

Ebryonic ovary

Adult ovary

Embryonic sex differentiation

€HOTUNUYECKKii non:

€eT OTHOLUEHME K HaPYKHbIM U BHYTPEHHUM
UTaNIUAM, U BTOPUYHBIM MOJIOBbIM NPU3HaKaM.
KoW dpeHoTun Tpebyet npucytctena ANTI-
RIAN HORMONE (AMH, mullerian inhibiti
u3 Sertolli Cells u TectoctepoHa u3

e3 cneundunyeck




v'un/jiun/1"s

Embryonic sex differentiation

€HOTUMNUYECKUI Non:

n6am3unTenbHo ot 60-ro 4o 140-ro AHA rectaum
TOCTEPOH NoAAeprKmBaeT pa3suTue wolffian
KTyp, BKAtoYas epididymides, vas deferens,
al vesicles.

OH, TaK}Ke ABMAETCA NPEKYpPCopo.
TocTepoHa (DHT),
Lero aHAporeHa,

Embryonic sex differentiation

€HOTUMNUYECKU Non:
OreHMTaNbHbIN CMHYC pa3BMBaeTCA B NPOCTATy M
CTATUYECKYIO YacTb YPETPbI Y MY}KUMH; U B
PY M HUXKHIOK YacTb BAAraanLLa y XeHwmH
/IbHbI Byropok passuBsaetca B Glans P
u Clitoris y sKeHLWuH.

/IbHOTO BO3BbILWEHNA ¢O
bline nonosblie

Embryonic sex differentiation

eHOTUNUYECKUI Non:

eHLWMH BonbhoB NMPoTOK perpeccupyert 1 u
IIEPOBa MPOTOKa GOpPMUPYHOTCA
YHble TPy6bl, MaTKa M BEPXHUI CErMeH
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Embryonic sex differentiation

FEMALE
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(p 0- Ovary
nephric tubules)

Testis

Paradidymis

Degenerated para-
mesonephric duct

Round ligament of uterus

Urogenital mermbrane
Urogenital sinus
Anal membrane

Embryonic sex differentiation

Embryonic sex differentiation

—— Phaius

/>(/l»,_:\i

~ Urethral sit

/‘—Ta;l

INDIFFERENT STAGE

P, .
«

Genital swelling

Genital bercle

u
——— Urogenital siit —
— Urethral fola

otal
ng

— 1




v'un/jiun/1"s

Abnormal sex differentiation

pomocomanbHble:
onodal Dysgenesis — CuHapom

hrous tubule dysgenesis —
CuHapom Knamn

Abnormal sex differentiation

Ovam Zygote Sperm
Abnormal

Seminiferous
tubule dysgenesis

Abnormal sex differentiation

Haabl u peHoTUN:
V¥CKOW ncesaorepmadpoanTmsm:
46XY + Bepuaunsauna:
€HEHUA B Pa3BUTUN ANY
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Abnormal dffrentiation

Abnormal sex differentiation




v'un/jiun/1"s

Puberty

pepeneHue:

3penocTb — cTagus B Gpusnyecko
KOTOPOM MHAMBUAYYM

Puberty - Physiology

0N0rMYyeckme U3IMeHeHUA BK/IIOYaLoT:
MpocekpeTopHble hakTopbl U/man

MAa COMaTUYECKOro po

Puberty - Physiology

ivation of the hypothalamic-pituitary-
adal axis:

YAALMA U YCUNEHWE NMPOrpPeccUBHOM
1 MOJIOBbLIX TOPMOHOB SUYHMUK
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Puberty - Physiology

OAYKLUUA NO/10BbIX CTeponaos:

JIEHWE U nogaep*KaHne nosios

Activation of the HPG axis

[<LELH

N

|
Reproductive tract &
otherorgans

Puberty - Tanner staging

/I0BOE CO3pEeBaHMeE BK/OYAET 5 cTaguin
BUTMA, OT AETCTBA 4O NOJIHOW NOJI0BOWA
octu (oT P1 po P5). Knaccuoukaums TaHHe
anna.

0O/10B 3T CTagnun OTO6pa)Kal0T
e nsmeHeHnA Hapy:
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Puberty - Physiology

Puberty - Tanner staging, EE

— MNpenybepTaTHasn
MepBoe nposBieHue HabyxaHWA OKOIOCOCKOBOM 3
as0e KONMYECTBO JI0BKOBbLIX U NOAMBbILLIEYHbIX

YeHue pasmepa U ABHAA OCA3aeMOCTb T
, YBE€/INHEHUE TEMHDbIX NI06KOBbIX

10

Puberty - Tanner staging, 6\

— lNpenybepTanbHasn, pasmep AMYeK MeHbLe 2.5 ¢

PaHHee yBennyeHune pasmepa ANYEK, HebonbLL
€HTaUuMA MaLlOHKN, HEKOTOpOE yaA/IMHEHNE U
eHue NI0H6KOBbIX BOMOC

ep anyek 3.3-4.0 cm, yanuHeHue Yn
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Puberty - Tanner staging
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Puberty - Physical changes

180 —

1o —| ER
180 — Growih harmons

Sex hormanss

1 (and thyreid hormans) _‘f__-n

T T T
-1 1 3 s T

T T T T |
# 11 13 18 17 18

Age [yaars)

Puberty - Physical changes

desoyku
1.YckopeHue Temna

asBUTME rPyAN U

6KOBbIX BONOC

mManbv4yuku

1.YBenuyexune
obbema anuek

2.YBennuyeHue A/IMHbI
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Puberty - Physical changes

-“

Beginning of 10.9y 11.2y
puberty (8.5-13.3) (9.2-14.2)
Growth spurt 12.2y 13.9y
Years of puberty 2-3y 35y
Menarche/voice 12.9y 14.6y
deepening (10-15) (12-17)

Endocrinology of puberty

LH secretion patterns Day [ andNight ]
AAAAA
VY
AN AAAAAAAAA
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Childhood Puberty Reproductive years Menopause

Plasma gonadotropins

st 2nd 3rd “Binh-6mo.
Trimesters

Fetal life Infancy Childhoot Puberty Reproductive years Menopause
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Endocrinology of puberty

GnRH:

Y npenybepTaTHbIX AeTel He HabntogaeTcs
UrHnouKkaHTHoro oteeta JIr u ®CI Ha
VTPUBEHHOE WU/IN MOAKOXKHOE BBEAEHUE

H

LLeCKoOM BO3pacTe Npw NporpeccmsH
un GnRH, HabnopaeTca oTBeT




v'un/jiun/1"s

Endocrinology of puberty

HECKO/IbKO TMMoTe3, YTo ABMSETCA
YHbIM TPUTTEPOM aKTUBUPYIOLLEM
lamic-pituitary-gonadal axis B

Endocrinology of puberty

KMM Bbl H/ Bbl1 MEXAHWU3M, npouecc He
3anHbIN, npoaoKaeTCA HECKOJ/IbKO NeT,
€Te/IbCTBO TOMY — NJIaBHOE MOBbILWEHNU

7 rOHagOTPOMMHOB, TECTOCTEPOHA
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Endocrinology of puberty

HaAOTPOMNUHDbI:

Bble MPOABIEHUA BUONOTUYECKUX U3MEHEHM
TaTe cBA3aHbI C Ny/abcaumelt /T Bo Bpem

orpeccupyerT, YacToTa U am
€T, U OHU Habn
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Endocrinology of puberty

LH secretion patterns Day [ and ight [
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Childhood Puberty Reproductive years Mencpause

Plasma gonadotroping
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Fetallfe  Infancy Cildhcod Pubery Reproductive years WMenopause

Endocrinology of puberty

[oHaaoTpONUHbI:
[EeBOYEK YPOBHU LMpKyaupytowero GPCr
blWwatoTca nporpeccusHo ot 10 go 11 net
e P2)
OMeHTa MPOCTOrMAHANHbI
MOBbILWATLCA B TEYEHU

Endocrinology of puberty

[OHaAOTPONUHDI:

MaJsIbYMKOB, CUTHUGUKAHTHOE MOBbILLEHME
a3MeHHbIX ypoBHei 0601x ropmoHos (OCI
) oTmeyaetcs ¢ Hayanom nybepTaTa (sta

raa HaumMHaetcsA BbICTpoe yBEeMYEH

I'HVI(I)VI KaHTHOE nos
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Endocrinology of puberty

and IGF’s

KOIUJIOCH OOJIBIII0E KOJIMUECTBO
3aTeJIbCTB TOrO, 4To I'P urpaer 60J1b
II0JIOBOM CO3PDEBAaHUH

MEHTAaX Ha >KUBOTHBIX I'P
®CT, KOTOPBIH UH

Endocrinology of puberty

and IGF’s

H ypoBHUu 1 GH cekpeLma nosbiwatoTcA
Te/IbHO B Te4YeHuu nybepTaTa, rMaBHbI
B HOYHOe Bpems

MKkoB P nosblwaeTca
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Endocrinology of puberty

0 YCKOPSAET POCT rPbI3yHOB
€ YPOBHM Npu 3agepsKKe nybepTaTa

Hb Koppenauun c
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Havyano nonosoi 3penoctu

eHeTMYeckre GaKkTopbl

bloe Kon-Bo cseta — MEJIATOHUH
COCTOAAHME 340POBbA U NUTAH
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