MUNI
M ED
Zensky reprodukéni systém

doc. MUDr. Markéta Bébarova, Ph.D.
Fyziologicky ustav LF MU



Struktura

Uterine tube  Ovary

Uterine tube (sectioned)  Uterine cavity Uterine tube

Uterus ——— I l
Cervix
iy & N LT N\
bladder
Vagina
Urethra
Clitoris
ﬁi‘ﬁ'ﬁg/ Entrance to Ovary Ovary =~ Fimbriae
o uterine tube

Anus Rectum Uterus

Cervix

Vagina ——

==
m e

Guyton & Hall, Textbook of Medical Physiology, 11" Edition



Struktura

Ampulla of fallopian tube

Infundibulum of
fallopian tube

‘ Fimbriae

Primary-, Primordial

follicles Ie

/ oy ©
990

Corpus

Semndary albicans

follicle

Tertiary
follicle Corpus

luteum

Blood vessels

Ruptured
follicle

Graafian
follicle

Discharged /<@\

Corona
oacyte radiata

Boron & Boulpaep, Medical Physiology, 2" Edition

= =
m e
O =



Vyvoj oocytu

FETUS

PUBERTA

REPRODU
KCNI VEK

OPLODNENI

zarodecny epitel

oogonia (2N DNA; mitéza do 20. tydne — 6 - 7 mil.)
vstup do profaze I. meidzy (hormonalné nezavisly)
— primarni oocyt (4N DNA)

dokonceni I. meidzy nékolik hodin pred ovulaci (pod
vlivem hormonu — peak LH) — sekundarni oocyt (2N
DNA; 1. polarni télisko; Graafuv folikulus)

vstup do Il. meidzy — zastava v metafazi —» OVULACE

dokonceni Il. meidzy — terciarni (zraly) oocyt,

ovum (1N DNA; 2. polarni télisko) MUNI
MED



Menstruacni cyklus
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Menstruacni cyklus

Owarian cycle

Events in the ovary

Endometrial cycle

Functional layer

Zona basalis

99
Basal body 98
temperature (°F)

97

dominantni
folikulus

Luteal phase ‘

& @

Corpus luteum

‘ Follicular phase

&
Secretory phase

Early Middle

i Zona
| — =
Approximately 14 days ——" compacta
— T
H\Q
Zona

—  Developing follicle

Menstrual
phase

Proliferative phase
Late (pre-

Early Advanced menstrual)

Endometrial changes

L

)

15-18 25 28-0 -
Days

11451

,_.,.K

[Ovulat‘ion occurs on day 14. ]

Primary oocyte (4N DNA) @

¥

o Pregranulosa cell
(’»‘ 52\~ Primary oocyte (4N DNA)

Primordial follicle

&S

—Basement membrane

Primary follicle

£ Primary oocyte (4N DNA)
+ o~ Basement membrane

Granulosa cell

Zona pellucida

“—Theca cell

Secondaty follicle

rimary oocyte (4N DNA)
asement membrane

Early tertlary follicle

5~ Antrum
Zona pellucida

Primary oocyte (4N DNA)

First meiotic division completed

Theca externa
Theca interna

Basement
{ membrane
ot

Granulosa cells

(2N DNA) 3 Zona pellucida
First polar body Corona radiata
(2N DNA) Cumulus oophorus

Beginning of second meiotic division, fertilization,
and completion of second meiotic division

Corona radiata

Ovulated ovum

Second polar body

Fertilized oocyte

Boron & Boulpaep, Medical Physiology, 2" Edition

VI C D



A\ 4 Y 4
Menstruacni cyklus W
odgcg'ﬂg ggqqﬂ;mc, e’h [H'P
* zmény: J«%E“ﬂ ﬁit;
> vajecnikd (ovarialni cyklus) s &‘“ L
» délohy (endometridlni cyklus) s namalaick
» cervikalniho hlenu

amy/Sticky CM
{Not Fertile}

Barrett et al., Ganong’s Review of Medical Physiology, 23" Edition



Menstruacni cyklus

* zmeny:
» vajecnikl (ovarialni cyklus)
» délohy (endometridlni cyklus)
» cervikdlniho hlenu
» pochvy (vaginalni cyklus)
» prsni zlazy
> ...
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Menstruacni cyklus a jeho rizeni

ESTROGENY (estradiol)
PROGESTINY (progesteron)
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T emenconpouna SYNTEZA ESTROGENU A PROGESTINU

P rychlost této premény urcuje rychlost produkce estrogenu
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(21 carbons)
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Syntéza estrogenu ve folikulu vyzaduje dva typy bunék
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Menstruacni cyklus a jeho rizeni

ESTROGENY

vajecniky
nadledviny
tukova tkan

sekundarni pohlavni znaky

zrani folikult

proliferace a vaskularizace endometria

kolikvace cervikalni zatky

motilita vejcovodu

olupovani epitelu pochvy, rust vyvodu prsni zlazy, ...

resorpce kostni tkané, uzavirani stérbin
ukladani tuku (predilekce)
retence vody, sexualni chovani, ...
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Menstruacni cyklus a jeho rizeni

PROGESTINY -

vajecniky

inhibice rustu a zrani folikult
sekrece zlaz endometria
motilita délohy

vytvoreni cervikalni zatky
motilita vejcovodu
proliferace epitelu pochvy
rast acinu prsni zZlazy, ...

retence vody
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Menstruacni cyklus a jeho rizeni

HYPOTHALAMUS

ADENOHYPOFYZA

OVARIA

* gonadoliberin (GnRH)

folikulostimulacni hormon (FSH)
e |uteiniza¢ni hormon (LH)

* estrogeny
* progestiny
* inhibiny

e aktiviny
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Menstruacni cyklus a jeho rizeni

A EARLY FOLLICULAR B LATE FOLLICULAR
PHASE GnRH PHASE GnRH
pulses pulses

y
pulzni sekrece
(90/30/360 min) 120 120
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GRANULOZA Y/  THECA

estrogeny «ff- androgeny
progestiny progestiny
inhibiny
aktiviny A\ Y,

Boron & Boulpaep, Medical Physiology, 2" Edition

High levels of estradiol,
typical of the late follicular
phase, enhance the sensitivity
of the gonadotrophs to GnRH.
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Menstruacni cyklus a jeho rizeni
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High levels of estradiol,
typical of the late follicular
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of the gonadotrophs to GnRH.
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Menstruacni cyklus a jeho rizeni

A EARLY FOLLICULAR B LATE FOLLICULAR
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High levels of estradiol,
typical of the late follicular
phase, enhance the sensitivity
of the gonadotrophs to GnRH.
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Menstruaéni cyklus a jeho rizeni

Ovarian
cycle

Follicular phase

Luteal phase
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High levels of estradiol,
typical of the late follicular
phase, enhance the sensitivity

of the gonadotrophs to GnRH.
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Antikoncepce

e sterilizace (vasektomie, podvaz vejcovodu)

* sledovani plodnych dnu, hlen,
* coitus interruptus
° spermicidnl' |étky Types of IlUDs; An IUD in Position

Copper T 380A

/Shalnberg/Gal Dimensions Of Human Sexuailty, Se. Copyright panies. Inc.

* bariérové metody (kondom, pesar)

* nitrodélozni télisko (IUD)

Progestasert

(a) x (b)
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https://zena-in.cz/media/2019/02/08/5c5d559d18de3obrazek.png
https://www.vylecit.cz/assets/clanky/2012-04/clanek01341/upload/photo/large_telisko1.jpg

Antikoncepce

e sterilizace (vasektomie, podvaz vejcovodu)
* riziko selhdani <1 % \
* blokada ovulace

e progestinova, kombinovana

* sledovani plodnych dnu, hlen, ...
* coitus interruptus

e spermicidni latky
 monofazicka, multifazicka

* bariérové metody (kondom, pesar) | o vazky cervikélni hlen

* nitrodélozni télisko (IUD) * mensi rust endometria

L &sm’iem’motilityvejcovodﬁ/
 hormonalni antikoncepce

(minimani davky steroidd — udrzovani negativni zpétné vazby) MUNTI
MED



Puberta

* nastup puberty — u divek mezi 11-16 rokem (primeér 13 let)

» faktory: genetika, vyziva (leptin), geografické rozmisténi, expozice
svetlu...

* Kkisspeptiny

* adrenarché
e telarché

* pubarché

* menarché
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Puberta

« TFSHalH- fétus, po porodu (pokles kolem 4. mésice)
* nizké FSH a LH v détstvi — velka citlivost k inhibici estrogeny

* pulzni sekrece
« TFSHalH - menopauza

NEGATIVE FEEDBACK OF ESTROGENS
ON GONADOTROPIN RELEASE
In an adult, much
| higher levels occur.

Adult

Plasma
gonadotropins
{mU/mL)

Child

Adolescent

Relative
gonadotropin
release

In a child, even a low
level of steroid blocks
the release of
gonadotropin.

Concentration
of sex steroids

Day L
LH H M 3
secretion : -
patterns Childhood Puberty Reproductive Menopause

years iz‘
Fetus Infancy FSH
g/; |
100 | | —
1 monthly surges
g | \
70 : LH
10 ] : i
. I{ I
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Trimesters
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Klimakterium a menopauza

postupny ubytek folikuli béhem Zivota e
(puberta ~400 000) e T
ovulace (400), ale mnohem vice atrézie ool L1

100

nastup — v prumeéru kolem 52. roku

Primordial follicles/ovary
o

|

[

{ produkce ovaridlnich hormon 1
(oslabeni neg. zpétné vazby) — T FSH a LH: ) S SV S
— atrofie délohy a pochvy Aoein years

— navaly horka, noCni poceni, poruchy spanku, bolesti hlavy, ...

— zvyseneé riziko osteoporozy, ICHS, ...

hormonalni substitucni terapie (malé davky estrogent a progestin() MUNI
MED
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