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Hypotalamus — Hypofyza — Gonady
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Funkce testosteronu
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Hypotalamus — Hypofyza — Gonady
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Nastup puberty

What happens

When

Factors involved

Day

Puberty

Reproductive
years

b=

Menopause

monthly surges

LH
secretion -
patterns Childhood
Fetus Infancy
Plasma 100
gonadotropins
(mU/mL)
70
10 J
72 3%l !
L T SN 7 6 mo
¢ o Yoy
Trimesters

Mini-puberty

Adrenarche

Thelarche (F)

Gonadarche

Pubarche

Growth spurt

Spermarche (M)

Menarche (F)

Gn and sex steroid levels rise
after nadir at birth. Facilitates
testicular descent in M and
gonadal cell populations
mature

‘Awakening of adrenal gland’
causes development of body
odour, oily skin and hair, pubic
hair (pubarche)

Onset of female breast
development, or budding
(Tanner stage 2), usually first
sign of puberty in girls
Growth of ovaries and testes
and increased sex steroid
production (true central

puberty).

Development of first pubic hair

Peak growth velocity seen in
childhood after infancy. Occurs
shortly before final height is
reached.

Development of sperm in the
testicle and first ejaculation

Onset of menstruation (Often
thought of as culmination of
pubertal development in F)

2—3 months of age

Usually begins at 6—8 years of
age and is independent of true
central puberty- usually
precedes gonadarche by
approx. 2 years

Usually occurs after 8 years of
age (mean 10—11, range 8—13
years)

Testicular enlargement in M
usually signals pubertal
development.

Ovarian growth can't be
directly seen but usually
coincides with thelarche

First pubic hair occurs at
adrenarche (can be transient)
and then again at Tanner stage
3. In F usually 6 m after
thelarche.

Usually occurs at Tanner stage 2
in Fand 3—4 in M.

Always occurs before menarche
in F.

Usually coincides with
development of secondary
sexual characteristics in mid-
puberty

Usually occurs 2 years after
thelarche and soon after growth
spurt

T levels in M reach mid-pubertal
levels. Oestradiol levels similar in M
and F.

Production of androgens by adrenal
cortex including DHEA, DHEAS and
androstenedione

Rising oestrogen levels

Activation of gonads by LH and FSH
to increase T and oestrogen levels

Rising levels of androgens (during
adrenarche)and sex steroids during
central puberty

Multiple hormones involved. Rising
Oestrogen levels cause GH secretion
and act directly at GP. Occurs later
in M as T needed in higher conc to
convert to oestradiol via aromatase
Increased T levels from Leydig cells
and nocturnal LH surge

Oestrogen stimulated growth of
uterus and vascularity of
endometrium, leading to sloughing
of part of the lining. Most menstrual
cycles are initially anovulatory.



Menstruacni cyklus
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4. E and inhibin negatively ,’ \
f k on FSH.
FSH eed back on FS y ,\ \
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Pituitary

2. Pituitary responds to
falling E and P by
increasing FSH secretion.

6. High E has positive
feedback on gonadotropes—
LH (and some FSH) surges.

8. High P, E, and inhibin
negatively feed back on LH
and FSH, returning them to

basal levels.
..... Progesterone ESTI’&dIDl WB\ RRLLI Ovary
u‘,‘..' . . “.‘l‘ * '. :::,:“ ﬁ:.‘.“l ',o‘*-‘
OO ' e,
! 1 |
0 14 28
1. Corpus luteum 5. Declining FSH levels 9. The corpus luteum
dies, E and P progressively cause atresia of progressively becomes less
levels fall. all but 1 follicle—leading to selection| | sensitive to basal LH—dies if

of dominant follicle, which produces
high levels of E.

levels of LH-like activity
(i.e., hCG) do not increase.

3. FSH recruits a cohort of large antral
follicles to enter rapid growth phase.
Follicles secrete low amounts
of E and inhibin.

7. LH surge induces meiotic maturation,
ovulation, and luteinization. The corpus
luteum produces high P, along with E
and inhibin.
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Negativni zpetna vazba

GnRH

HYPOFYZA <&=
» \
LH FSH

FSH

| -
e ——>ANDR0GEN\—>( \

PROGESTINY ESTROGENY

INHIBIN

dx“h-_ /
il .
I\
\
"'.

= =
m e
O =



Pozitivni zpétna vazba

HYPOTHALAMUS

GnRH

HYPOFYZA

ESTROGENY
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Ovarialni cyklus

ZarodecCny
o Vyvijejl'ci folikul
Primarni folikul :
se folikul Graafilv
Mesovarium folikul

Hilum i\ ST %

Stroma

Bilé tlisko @ 2

Zluté télisko Ovulation

Lutealni faze

Folikularni faze

|~ Granulosa

Bazalni
membrana

| Theca interna

Theca externa

— Theca lutein cells

X
| N
Antrum Ovum

— Collapsed antrum
(fibrin and clot)

™~ Granulosa lutein cells
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Delozni (endometrialni) cyklus

OQvarian cycle Follicular phase Luteal phase
Menstrual Proliferative phase Secretory phase Menstrual
Endometrial cycle | phase Late (pre-  phase
Early Advanced Early Middle menstrual)

__~Zona
".--f’ compacta

Approximately 14 days ———

Endometrial changes ~ -.ﬁ Z

,. \%:s
Zona
spongiosa
Functional layer < {
LY
Zona basalis
0 4 8-9 €14 5! 15-18 25 28-0 4
Days
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Antikoncepce

_|Bariérové metody: "IMetody zaloZené na jistém zpusobu chovani:
Imuzsky kondom; CIpfirozené planovani rodiCovstvi;
“1zensky kondom; _Ipferusovana souloz;
“Icervikalni kloboucek. _llaktace.
"IHormonalni antikoncepce: "1Sterilizace:
Ctablety uzivané per os; _Ipodvazani vejcovodu;
Ipodkozni implantaty; _lvasektomie.
“Inaplasti;

‘Initrodélozni téliska:;
“lvaginalni krouzky.
"INitrodélozni téliska:
Imédéna nitrodélozni téliska;
CInitrodelozni téliska s levonorgestrelem.
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Oralni HA

_IProgesteronni ucinky:

“lInhibice ovulace potlacenim LH,;

“1Zahustovani cervikalniho hlenu - transport spermii;
IMozna inhibice kapacitace spermii;

/Omezeni implantace - atrofie endometrialnich zlaz.

_|Estrogenni ucinky zahrnuiji :

"1Casteéna inhibice ovulace - potlaceni FSH a LH, v zavislosti na davce;
1Zména sekreci a bunecnych struktur endometria
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Benefity a rizika HA

_1Snizeni rizika vzniku rakoviny o 12%: “ITromboticka nemoc

Ica ovaria "1 1-2/100t/rok vs. 2-4/100t/rok
1ca endometria "1 Ivrozené poruchy koagulace!

1 ca kolorektra
[l ovarialni cysty

"IRakovina prsu ?

1 nejspiSe nepatrné po dobu uzivani

JAkne a androgenni projevy INemoci asociované s VTE a AT

’ 1 infarkt myokardu, CMP
_IUprava poruch menstr. cyklu

1Vzacné spoustec migrén

1] vyskyt zanétlivé panevni nemoci ] o
“ILékové interakce (CYP450)

1Socioekonomickeé benefity

Vs y \ MU I
e — e e P T MED
HA je leCivo, které se nesmi uzivat navzdory kontraindikacim



FERTILIZACE

"IChemoatrakce

_IUIlpeni spermie na zona pellucida

"1Penetrace a akrosomoveé reakce

"IFuze (fertilin) . e
zona pellucida
embrana vajicka cytoplazma vajicka
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Procesy oplodnéni

BLASTOCYSTA
PRVNI POLARNI TELISKO
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Funkce placenty

ITransportni funkce:

_ITransport respiracnich plynu;
_ITransport a metabolismus sacharidu;
Transport a metabolismus aminokyselin;
_ITransport a metabolismus lipidu;

I Transport vody, mineralt a vitaminu.

JEndokrinni funkce:

“IEstrogeny;

IProgesteron;

“ILidsky choriongonadotropin;
_ILidsky placentarni laktogen.

IProtektivni funkce:

1Cytochrom P450 (xenobiotiky);
“IPinocytoza (1gG);
"1Bariera proti pfenosu bakterii, virt atd.
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Lidsky Choriogonadotropin (hCG)

"1Glykoproteinovy hormon 50
1Vznika v syncytiotrofoblastu

_IMUze byt uréen v krvi jiz 6. den po poceti

hCG (IU/mL)

INeni absolutné specificky pro tehotenstvi 10-
5_
‘1Uc¢inek na varlata plodu O e ——
0 4 8 12 16 20 24 28 32 36 40
1] - mimodélozni téhotenstvi, mrtvy plod PRSI R ST R

11 - mnohocCetné téhotenstvi a diagnostika trisomie 21 - Downuv syndrom
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Lidsky Choriogonadotropin (hCG)

INDUKCE PRODUKCE

SYNCYTIOTROFOBLAST > hCG PROGESTERONU

UDRZENI BUNEK V

LEIOMYOCYTY KLIDOVEM STAVU

+ INDUKCE INVAZE
TROFOBLASTU
* INHIBICE APOPTOZY

= sJeap=Ne) 9\ INDUKCE
BUNKY PLACENTARNI/DELOZNI

ANGIOGENEZE
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Relaxin

_IProteinovy hormon
"IRLX1 a RLX2 — organy reprodukce a muzou byt detekovany v systémovém obéhu

JRLX3 — v mozkové tkani a neni cirkulujicim hormonem (regulace stresu a chuti k jidlu)

and placentation
Endometrial vascular

remodeling Placental
(*VEGF) Decidualization Deveiopment

Endometrial Embryo
immune - _ e ¥ development?
~ . -

function? el ,
Relaxin R Renal
I — hemodynamic
I
1

Response to " Y changes
steroid i ~ - +
i Menstruation .  Namcatee
PRA & PRB) o 4 cardiac output?
1 repair? Renal and other systemic
vascular adaptations
_— 1
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Lidsky placentarni laktogen (hPL)

"IPolypeptidovy hormon odvozeny od genu kodujiciho 5 protei _ hPL
1Vznika v syncytiotrofoblastu ‘2 _ Placontal
'INa 85% je podobny GH-N ale ma nizkou afinitu k GH-NR 2 1, ?§z e
[INa 17% je podobny PRL, ale ma vysSi afinitu k PRL R g 222:_2 %

IMnozstvi produkovaného hPL je umerne velikosti placenty g 100 - 1

I I I I I [ [ I I [
4 8 12 16 20 24 28 32 36 40

Weeks of gestation

11V pocatku téhotenstvi: pfispiva k narustu hmotnosti a k akumulaci .
zasob tuku

1V tfetim trimestru: zpusobuje zvySenou lipolyzu a mobilizaci tuku

[1Snizuje citlivost na inzulin

"IPodporuje vyvoj prsu
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Prolaktin

_IPeptidicky hormon

IProdukovan mammotropnimi bunnkami adenohypofyzy
[1Stimuluje rozvoj mlécné zlazy béhem gravidity
[1Stimuluje mlécné zlazy k produkci mléka (laktace)

I Tlumi vyzravani vajicka
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Oxytocin

“IPeptidicky hormon

1Syntetizuje se v hypotalamu, uvolfiovan do krve z neurohypofyzy

10vliviauje stah hladkého svalstva délohy a jeji tonus
"1Zprostredkovava let-down reflex
“1Uvolnhovan béhem orgasmu

"IPecCovatelské a ochranitelské chovani u muzu i u zen

oxytocin
myometrium ,\/l [ receptors u I decidua
@ @
l ﬁ intracellular Ca++ levels ‘ l > ]
Br PGF2a synthesis
| myosin phosphorilation ‘ @
@ I secretion of PGF2a ]
| binding myosin - actin | ‘_/\ /\7
LR
Uterine contractions




Fyziologie laktace
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Estrogen a Progesteron

“IEstrogen

_IEstrogeny ovlivAuji rast délohy v téhotenstvi
IRUst mlééné zlazy

JUvolnuji panevni vazy

CITlumi tvorbu hypofyzarnich gonadotropint

DELOZNI
KLID

CERVIKALNI
RIGIDITA

Progesteron
[1Snizuje tonus délozniho svalu a reaktivitu
_IPrispiva k vyvoji embrya pred implantaci

_IRUst mlééné zlazy

KONTRAKCE
DELOHY

CERVIKALNI
ZRANI
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Fetoplacentarni jednotka

FETUS

v

RUST PLODU

ROZTAZENI
DELOHY

RUST
DELOHY

VP%E
g !

> HPA osa

> KORTIZOL

AKTIVACE

Gap junctions

|

PLACENTALNI
ENDOKRINNIi OSA

STIMULACE

oxytocin
PGs

POROD
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Fetoplacentarni jednotka

FETUS

kortizol < kortizol < kortizol
cholesterol
hypotalamus \l/ hypotalamus
\LCRH \”
’ estrogeny \ neurohypofyza
adenohypofyza
\LACTH\ \
nadledviny placentarni OT \ \
oxytocin
J e
> kortizol —__ /S \%
(pfiprava organt \ placentarni CRH déloha
plodu k porodu) (vazodilatace placenty) \l/
POROD
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Prenatalni screenin

\ . \ N
AR I s
| |

KAZDE 4 TYDNY KAZDE 3 TYDNY KAZDE2 TYDNY  KAZDY
TYDEN

Pri kazdé navstéve:

* méfeni TK

» méfeni pulsu (P)

« kontrola vahovych pfirastka

* vySetfeni mocCi na pfitomnost cukru a bilkovin

Ultrazvukové vysetreni

4x: na zaCatku k ovéreni gravidity, 11.-13. tyden, 20.- 22. tyden a 30.-32. tyden.

Od 28. tydne by se mély poslouchat UZ ozvy miminka vzdy!

18.-20. tyden:

uréeni poCtu plodu, pfesné zméreni jednotlivych Easti plodu a vypocet jeho stari a hmotnosti, zjiStovani vrozenych vyvojovych
vad plodu, sledovani srdec¢ni ¢innosti plodu, uréeni mnoZstvi plodové vody, uréeni uloZeni placenty

30. - 32. tyden:
uréeni polohy plodu, pfesné zméreni jednotlivych ¢asti plodu a srovnani s predchozim vySetfenim, ur¢eni mnozstvi plodové

vody, pozorovani pohyboveé aktivity plodu, posouzeni stavu placenty

Screening mapovani protilatek proti krevni skupiné plodu
U Rh -zen: 12., 20., 28. a 36. tyden

Tripple test
Pokud nebyl proveden kombinovany test, provadi se v 16. tydnu
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Blood Chemistry

Changes in
Pregnancy

Cardiovascular System

General Changes
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Dekuji za pozornost
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