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FunkcCni materno-placento-fetalni jednotka
— 1964 (Diczfalusy)

Vzajemne hormonalni vztahy jsou zasadni
pro rust a vyvoj — 2007 (Evseenko et al),

2000 (Kingdom et al)

Zasadni uloha fetoplacentarni jednotky pfi
zahajovani porodu — 2007 (Beshay et al),
2005 (Challis et al)




MUNI

Fetoplacentarni jednotka se sklada z placenty, nadledvin plodu a jater plodu.
Jedna se o interaktivni endokrinni entitu.

V této jednotce jsou nadledviny fétu primarnim zdrojem dehydroepiandrosteronu.
Ten je dale metabolizovan fetalnimi jatry a placentou na Siroké spektrum
estrogend.

Existuje nékolik nemoci, které mohou postihnout fetalni i matefské nadledviny
béhem téhotenstvi. NejCastéji se jedna o deficit steroid 21-hydroxylazy, coz
vede k abnormalitam v sexualnim vyvoji a muze vést az k ohrozeni zivota
novorozence.

Téhotenstvi je poznamenano akteracemi v nékolika endokrinnich systémech,
zejména systému renin-angiotenzin-aldosteron a systému hypothalamus-
hypofyza-nadledvina.

Maternalni abnormality jsou asociovany s markantnim rizikem maternalni
morbidity a mortality. Nastésti jsou raritni.
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Paralelni usporadani dvou arterialnich systemu a
odpovidajicich komor

Vysoky odpor a nizky pratok plicni cirkulaci

Nizky odpor a vysoky prutok placentarni cirkulaci.

Pritomnost shuntu.
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Arch of acrta
Supearior vena cava

Left
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DUCTUS ARTERIOSUS.
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FORAMEM
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Liver
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Hepatic portal vein
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Urinary bladder
Urethra
UMBILICAL CORD

{b) Circulation at birth

- Dxygenated blood

Mixed ocxygenated and
deoxygenated biood

ﬁ Deoxygenated blood

Flacenta

(a) Fetal circulation

Chorionic Villous at first trimester

Feto-placental circulation. cytatrophoblast

fetal capillary —=

Fetal capillaries
maternal blood pools
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of placenta of placenta
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Pritomnost shuntu, které
umoznuji pruchod krve
okolo prave komory a

plicni cirkulace primo do

levé komory
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Hemodynamic changes in normal pregnancy
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Normal pregnancy is characterized by an increase in cardiac

output, a reduction in systemic vascular resistance, and a
modest decline in mean blood pressure. [These changes are

associated with a 10 to 15 beat/min increase in heart rate.
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MUNI

: _ _ Total blood volume, plasma volume and red cell
Fyziologicka anémie volume in normal pregnancy
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052572 7 £ . o Data from Shnider, SM, Levinson, G. Anesthesia for Obstetrics, 3rd ed,
NizSi fibrinolyza Williams & Wilkins, Baltimore, p. 8.
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Steroidogenesis

Eric Wong Occurs in:
Sex hormaone version
Sources: Williams Textbook of Endocrinology, 12E
Goldman's Cecil Medicine, 24E
DHEA-S -— SULT2A1 —— DHEA

1. Adrenal cortex
2. Leydig cells of testis
3. Theca cells of ovary

1. LDL (mostly)
2. HDL

3. de novo synthesis via acetyl CoA
(normal adrenal synthesis w/o LDL receptor,
e.g. in familial hypercholesterolemia)

StAR-mediated uptake
of cholesterol

StAR expression is

—

Cholesterol

P450scc -+———

v

-— 17,20 lyase —f

170H-Pregnenclone

— 17,20 lyase —

Pregnenolone

Stimulates androgen secretion; serum levels reflect DHEA
levels if SULTZAL is active; occurs in zona reficularis

T
3B-HSD Major pathway
* (mostly in zona fasiculata)

3B-HSD

theca cells

SlErnulateE byliin > ssviso

Stimulated by
FSHin Estrone

-—— aromatase ——

Androstenedione

Minor pathway
-— 17,20 lyase —

170H-Progesterone

<4— 17,20 lyase —

Progesterone

granulosa cells\ :
17B-HSD

T
21-Hydroxylase

T
21-Hydroxylase

Estradiol

11-Deoxycortisol

11-Deoxycorticosterone

Peripheral conversion
in brain, breast, skin,

blood vessels

Early steps in steroidogenesis is common to the adrenal cortex, Leydig cells of the

Qccurs in granulosa 17ﬁJHSD
cells of ovary and in
peripheral tissue
|-@—— aromatase —— Testosterone
L
z Sa-reductase
Stimulated by *
FSHin

1
11B-Hydroxylase

granulosa cells

Dihydrotestosterone

Cortisol

Corticosterone

* Aldosterone synthase
11B-Hydroxylase

T
Aldosterone synthase

Cortisone

180H-Corticosterone

testes, and theca cells of the ovaries (gray). Subsequent steps are organ specific.
The unshaded steps happen in the adrenal cortex. The yellow steps convert
androgens from the theca cells into estrogens in the granulosa cells of the ovary; the
reactions are carried out by aromatase. This is called the two-cell hypothesis for
ovarian steroidogenesis. Aromatase and 17B-HSD are also found in peripheral
tissues. Finally, the:f_b‘fg_g step happens in peripheral tissues such as skin, prostate,
and epididymis, where testosterone is converted into the more potent DHT.

Enzyme and gene names

P450scc = Cholesterol side-chain cleavage enzyme = CYP11A1

3B-HSD = HSD3B2

17,20 lyase = 17x-Hydroxylase = CYP17Al

21-Hydroxylase = CYP21A2
11B-Hydroxylase = CYP11B1

Aldosterone synthase = CYP11B2

17B-HSD = HSB17B

DHEA sulfotransferase = SULT2A1

Aromatase = P450aro

DHEA: dehydroepiandrosterone

StAR: steroidogenic acute regulatory protein

nSexh
Androgen

Zona reticularis

"Sugar”
Glucocorticoid
Zona fasciculata
Regulation: HPA-axis

T
Aldosterone synthase

Aldosterone

"Salt"
Mineralocorticoid
Zona glomerulosa
Regulation: RAAS

stimulated by LH binding
its receptor in Leydig
cells (testis) and theca
cells {ovaries)

Stimulated by LH
in theca cells

Also secreted by
corpus luteum

T
Aldosterone synthase + 11B-Hydroxylase

https://www.grepmed.com
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Hormonal regulation at various parts of the menstrual cycle

v

¥

v

Secretes

v

develop

| Release

Stoos hormone production

Y

inhibition

Eric Wong
Adapted from: Silverthorn Human Physiology 4E, figure 26-14
Early to mid-follicular phase Late follicular phase and ovulation Early to mid-luteal phase Late luteal phase
T
g
GnRH GnRH GnRH GnRH g
f———m———— 4 ﬁ l- == ﬁ l- === ’ g—
I 1 1 E
: Positive feedback of : ]
| estrogen causes LH surge bemepadeead-- | :- ------ - .:
| [} | | '
] ]
! ! = = | Tonic =
----1 FSH LH |F=» ——_4| TFSH t11 LH ) 1 FSH lLH | T FSH | secrefions | 1 LH 1
! | I I resume =
] 1 : :
| ! LH surge is required ! LH maintains corous luteum, but L LH I Maintained by hCG in
1 1 for ovulation ) causes rapid atrophy of corpus luteum : pregnancy
] ] I }
I ] ] [}
] ] .
Granulosa Theca ! i Granulosa Theca : ! Nea“é fi(::“tcoles %’
cells cells : ! cells cells : ! g 2
I
] | : |
| ! -
! 1
! 1
! |
]

High estrogen
output

QOvulation =

1 Estrogen
1 Progesterone
T Inhibin

1
lacccec e ==

Progesterane withdrawal
causes menstrual bleed

| Estrogen
1 Progesterone
1 Inhibin

https://www.grepmed.com
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Premenopausal HPG axis sz wers

Pathophysiology of menopausal transition -

Hypothalamis

—
_|
GnkH
Anterior pituitary
- o
— H

F5H LR

Fellicular Ligeal

priase phase

L :

Ovaries

———1 Estraciol InhibinB |—

b Progesterang Activin

Source: Principles of Gender-Specific Medicine, 2E

. ) Menopause is caused by depletion of primordial follicles in the
Follicle depletion |  gyaries. Females have maximum number of oocytes at 20 weeks
gestation. The follicular pool decreases gradually throughout life

Early menopause transition
R f until about age 52, when the pool runs out.
’ Postmenopause
1 recruited follicles »| | ovulation
/ Y \d
1 granulosa cells 1 corpus Lengthening of
luteum cycles

/ ] \ v
| 4 inhibin B | | 1 estradiol | | + ar;]té-{x\;:znan | 1 progesterone

Jv |

Best indicator of

| 1 negative feedback on follicular reserve

pituitary andilypothalamus 1 SHBG

| 1 FSH | Early in the menopause transition, menstrual cycles become relatively
Overall | in androgen, but shorter and more irregular, leading to accelerated follicular loss in the 10
¢ S . 4 years prior to menopause. Eventually, the follicular pool depletes
raintal {glatlvely high ignificantly, leading to latory cycles with only ional ovulation.
Earlier follicle recruitment concentrations, esp free Peri women have ol hea (>35 days between cycles)
L and hypomenorrhea (lighter bleeds).

'

Shorter follicular phase of
menstrual cycle

Pre- and post-menopause hormone concentrations

Source: Lentz: Comprehensive Gynecology, 6E

§ Vo] Bl oo
Shorter cycles
faster hepatic D Postmenopause
clearance and Androgen Mainly by
inhibin concentration peripheral
preferentially much higher aromatization
inhibiting FSH than estrogen from adrenal
and ovarian
androstenedione n
FSH LH Estradiol Estrone Androstenedione  Testosterone I
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Pathophysiology of menopause organ changes

Eric Wong

Sources: Lentz: Comprehensive Gynecology, 6E

Williams Textbook of Endocrinology, 12E

1 Estradiol

l

+— relative 4 in E2

CNS/
Vasomotor Urogenital mucosa Cardiovascular Bones
instability
T norepinephrine | | T serotonin L Gollagan 4 blood flow in T total cholesterol { prostacyclin 4 osteoclast i ?PGn
thesis vaginal t LDL 1 endothelin apoptosis | | secretion by
s epithelium (e.g. via 4 osteoblast
|_*_‘ 1 HDL 1 NO synthase TGF-B) *
+ + TACE—T Ang T RANK
) Weakening of 1 glycogen ligand
Marrow t.her:m{}or:egullalury setpoint vaginal walls production ; E‘;
B YROEIRRIOS Vasoconstriction
+ T osteoclast
l 1. energy sauree Endothelial maturation
dysfunction i
i for lactobacillus h 4 y ] and S‘f“"“'a'
Hot flashes Incontivanes + 1 secretions i’ *
— T pelvic organ Epithelial 1 risk of
S inal oH " A
Estmogsn | Sjeep disturbance prolapse T vaginal p atrophy sbartaiinrngs Bone resorption > formation
i
Estrogen
Depression T dryness 1 risk of myocardial SERM | os is
; 2 T infarction i 0gEn : teoporos
Daytime fatigue T irritation Bisphosphonates
B ————— T
Vasomotor symptoms occur dug o namowing of the 1 infections Estrogen * Trabecular bone loss > cortical bone in early stages
hypothalamic thermoregulatory “neutral zones." A Dyspareunia = oy if before plague formation (1.2 during = Vertebrae: most easily fractured due to high trabecular
perimenopausal woman easily crosses the upper and lower RS el i - bane turnaver

setponts, leading to vasodilation/sweats (hot fiashes) when
body is slightly warm and chills/shivers when slightly cool
The symptoms are worst at night, leading to frequent wakings
and poor sleep quabty, This effect is due to changes in
estrogen leved rather than absolute deficiency. Unlike other
menapause changes, this will improve aver tme.

* ance atherasclerotic plaques are formed, i
pleques and lead to thrembus formation

| collagen synthasis contributes to csteoparosis as well
Wesght-bearing exescises, vitamin D, and calcium are
impartant lifestyle factors in reducing osteoporosis
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Patofyziologie tehotenstvi
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Fetoplacentarni jednotka

Fetoplacentarni jednotka:

- se sklada z placenty, nadledvin plodu a jater plodu. Jedna se o interaktivni endokrinni entitu.
V této jednotce jsou nadledviny fétu primarnim zdrojem dehydroepiandrosteronu. Ten je dale
metabolizovan fetalnimi jatry a placentou na Siroké spektrum estrogend.

Existuje nékolik nemoci, které mohou postihnout fetalni i materské nadledviny béhem téhotenstvi.
NejCastéji se jedna o deficit steroid 21-hydroxylazy, coz vede k abnormalitam v sexualnim vyvoji
a muze vést az k ohrozeni zivota novorozence.

Téhotenstvi je poznamenano akteracemi v nekolika endokrinnich systémech, zejména systému
renin-angiotenzin-aldosteron a systému hypothalamus-hypofyza-nadledvina.

Maternalni abnormality jsou asociovany s markantnim rizikem maternalni morbidity a mortality.
Nastésti jsou raritni.
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Corona | OOCYTE AT

e | ovuLaTion: | Rt pear

body

pellucida

FERTILIZATION AND
QOCYTE ACTIVATION

Second [BRONUCLEUS FORMATION
polar BEGINS

®

The sperm is absorbed into

Ovulation releases a secondary
oocyte and the first polar body;
both are surrounded by the corona
radiata.The oocyte is suspendad
in metaphase of meiosis Il.

Acrosomal enzymes from multiple sperm the cytoplasm, and the
create gaps in the corona radiata. fernale pronucleus develops.

A single sperm then makes contact

with the oocyte membrane, and
fusion occurs, triggering cocyte

activation and completion of meiosis.

membrane

CYTOKINESIS
BEGINS

The first cleavage division nears
completion roughly 30 hours after
fertilization. Further events are
diagrammed in Figure 29.2.

(b)

METAPHASE OF FIRST
CLEAVAGE DIVISION

Amphimixis occurs, and
cleavage begins.

SPIMDLE FORMATION AND
CLEAVAGE PREPARATION

Female
pronucleus

The male pronucleus develops, and
spindle fibers appear in preparation
for the first cleavage division.

https://embryology.med.unsw.edu.au/embryology/index.php/




Polar bodies

First cbavage
division

DAY 0:
Fertilization

Implantation in
uterine wall. See
Fig. 29-3

https://embryology.med.unsw.edu.au/embryology/index.php/




Implantace

Priblizné za 7 dni po oplozen
Trofoblast se zvetSuje a Siri

Materska krev vtéka do otevienych lakun

Gastrulace

Embryonalni ter€ik slozeny z nasledujicich vrstev:
Endoderm
Mesoderm
Ektoderm

https://embryology.med.unsw.edu.au/embryology/index.php/
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Vnitrni bunééna masa a gastrulace

ENDOMETRIUM, ~  Amniotic

Superficial
layer .

DAY 10 Blastocoele

The inner cell mass begins as two layers: a superficial layer,
facing the amnictic cavity, and a deep layer, exposed to the
blastocoele. Migration of cells around the amnictic cavity is
the first step in the formation of the amnion. Migration of cells
around the edges of the blastocoele is the first step in yolk
sac formation,

https://embryology.med.unsw.edu.au/embryology/index.php/

DAY 12

Migration of superficial cells into the interior creates a
third layer. From the time this process (gastrulation)
begins, the superficial layer is called ectoderm, the deep
layer endoderm, and the migrating cells mesoderm.




Extraembryonalni membrany

| Amniotic cavity

] ) . | - (containing
|- Syncytial trophoblast ._ ~| amniotic fluid)

' Head fold

of embryo’] : : — Allantois

| Cellular

=—____ Chorionic
villi of placenta

Yolk sac = S

Ko I S T ESEM Blastocoele e B SRR NS
DAY 14 H:n:,;};_?ﬁ? WEEK 3 [RiTat s e aaibeorilen

{a) Migration of mesoderm around the inner surface of the {b) The embryonic disc bulges into the amniotic cavity at the
trophoblast creates the chorion. Mesodermal migration head fold. The allantois, an endodermal extension surrounded
around the outside of the amniotic cavity, between the by mesoderm, extends toward the trophoblast.

ectodermal cells and the trophoblast, forms the amnion.

Mesodermal migration around the endodermal pouch

creates the yolk sac.

https://embryology.med.unsw.edu.au/embryology/index.php/




Tvorba placenty

L Tail fold

gut parietalis '!_.:. |

Decidua
Uterus basalis
.,

Umbilical
stalk

Placenta

Chorionic

™. Embryonic AR villi of
head fold (e placenta
(c) The embryo now has a head fo]d and a tall fold. Decidua -~ \ _ . Yolk sae
Constriction of the connection between the embryo capsularis \ L S

and the surrounding trophoblast narrows the yolk
stalk and body stalk.

https://embryology.med.unsw.edu.au/embryology/index.php/

(d) The developing Embryu and extraembryonic
membranes bulge into the uterine cavity. The
trophoblast pushing out into the uterine lumen
remains covered by endometrium but no longer
participates in nutrient absorption and embryo
support. The embryo moves away from the
placenta, and the body stalk and yolk stalk fuse
to form an umbilical stalk.

Decidua _
parietalis Decidua

basalis

Decidua
capsularis

Chorion

Amnion

Amniotic
cavity

(e) The amnion has expanded greatly, filling
the uterine cavity. The fetus is connected to
the placenta by an elongated umbilical cord
that contains a portion of the allantois, blood
vessels, and the remnants of the yolk stalk.

Placenta

Umbilical
cord




Anatomie embrya

Zloutkovy vacek

Vyznamné misto tvorby krevnich bunék

Amnion
Obklopuje tekutinu, ktera obklopuje embryo

Allantois

MocCovy méchyf

Chorion

https://embryology.med.unsw.edu.au/embryology/index.php/

Decidua Amnion
parietalis :
\

Placenta
Yolk sac

Ly - = S Umbilical
Chorion—___& G ; cord (cut)
/ = Decidua basalis
Umbilical vein
4 " o Umbilical arteries

Charionic
villi

Area filled
with
maternal
blood

Y Maternal
Syncytial blood vessels
trophoblast




Charakteristické vlastnosti fetoplacentarniho obéhu

« Paralelni usporadani dvou arterialnich systému a odpovidajicich
komor
* Miseni venozniho navratu a preferencniho toku krve.
* Vysoky odpor a nizky prutok plicni cirkulaci
« Nizky odpor a vysoky prutok placentarni cirkulaci.
« Pfitomnost shuntu (3 shunty
- Ductus venosus
- Foramen ovale
- Ductus arteriosus

https://embryology.med.unsw.edu.au/embryology/index.php/




Arch of acrta
Supearior vena cava

DUCTUS ARTERIOSUS
becomes.
Ligamenturm artariossm

Lung
Pulmonary artary
Pulmanary veins

Liver

Umiilicus

Inferior wana cava
Abdominal aorta
Commaon iliac artery

UMBILICAL ARTERIES
become

Urinary bladder

Lirgthra

UMBILICAL CORD

Flacenta

(a) Fetal circulation
https://embryology.med.unsw.edu.au/embryology/index.php/

{b) Circulation at birth

- Oxygenated blood

Mixed cxygenated and
decxygenated biood
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Fetalni krev

Fetalni hemoglobin

Typ Popis Retézce

Hemoglobin F | Fetalni hemoglobin 2 alfa
2 gamma

Hemoglobin A | Metylaci gamma fetézcu 2 alfa
se od 32-34. tydne gestace | 2 petg

tvori HbA
Hemoglobin | U zdravého plodu v malém |2 alfa
A, mnozstvi, po porodu 2 delta

stoupa




Disociacni kfivka kysliku ve fetalni a materske krvi

100 Fotal —_—

90 —|hemoglobin
80 —
70—
60 —
50—
40—
30—
20—
10

Maternal hemoglobin

| I I I I I I I I I |

0 20 40 60 80 100 120
Po, (mm Hg)

Percent O, saturation of hemoglobin

oyl O FOOF Fagensn ECEaton, h | Dobiareng @i Benjamen Dum g Fi_g e 1 5-1 2

Source: http://www.colorado.edu/intphys/Class/IPHY3430-200/image/18-12.jpg
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Arch of acrta
Suparior vena cava

Letft
atrium

DUCTUS ARTERIOSUS
becomes.

ar i Ligamenturm arterioswm a
- * Lurg '
=} Fulmonary artery
Pulmanary veins

I-Ie-a.rt

FORAMEM
CWVALE becomes
Fossa ovalis

Liver
DUCTUS VENOSUS
becam

Umbdilbous
Inferior vena cava
Abdominal aorta
Commaon iliac artery

UMB[E_I.CAL ARTERIES

Mm:lla! umbmcd Fgaments

Urinary bladder

Urathra
UMBILICAL CORD

P i {b) Circulation at birth

SEF £ - Oxygenated blood

(a) Felal circulation

Mixed coygenated and
deoxygenated biood

https://embryology.med.unsw.edu.au/embryology/index.php/ - - —
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Tok fetalni krve |

Arterializace v placenté —

Cestou v.umbillicalis do téla
plodu

Zcasti cestou ductus venosus
obchvat jater (zbytek skrze jatra)
Smiseni s vendzni krvi z dolni
poloviny téla (pri vyusténi do
vena cava inferior) — Prava sin
Skrze foramen ovale do levé
siné

Leva komora, Aorta

Tepny hlavy a horni poloviny tela

https://embryology.med.unsw.edu.au/embryology/index.php/

) ~—Arch of aorta
Superior vena cava

Foramen ovale
Fulmonary trunk
Right atrium

Inferior vena cava

Ductus venosu

Liver

Urnbilical vein
Portal vein - Cnam: | -+ Kidney
= - |
L= =N f
[§ h\q =
\ = e e
..\ ".-'_ + it 5 _/
N :
\,_'_' ; : .
Umnbilical cord * Intestine
Umbilical arteries
External
. b iliac artery
e — Internal illac artery
. ~—— Bladder
-\-\-W
Figure 26-27 Fetal circulation.
ns & Wilkins, [nstructor's Resource CTR-ROM 10 Accompany Porik's Pathophvsiology: Concepty of Altered H




Tok fetalni krve |l

Krev z horni poloviny té€la (vena cava
superior) do pravé siné

Prava komora

1/3 do plic (truncus pulmonalis,
arteriae pulmonales)

Zbylé 2/3 skrze ductus arteriosus do
aorty

https://embryology.med.unsw.edu.au/embryology/index.php/

Arch of aorta

Superior vena cava ;
& — Ductus arteriosus

Foramen ovale :
Pulmonary trunk Laft atrium
Right atrium

Inferiar vena cava

Abdominal aorta

Urmnbilical vein

Portal vein

Umbilical cord Intestine

Umbilical arteries
Extarnal
liac artery

.2 |ntarnal iliac artery

~— Bladder

Figure 26-27 Fetal circulation.

na & Wilkins. Instmuctor's Resource CT-ROM i Accompany Portl's Padhoplvsiolagy: Concepis of Altered W




Tok fetalni krve lll

Ductus arteriosus (venozni
krev) vustuje do aorty az po
odstupu velkych tepen

Veétsi Cast cestou
a.umbillicalis do placenty

Zbytek do dolni poloviny téla

Pravé a levé srdce zapojeny
paralelne

https://embryology.med.unsw.edu.au/embryology/index.php/

Arch of aorta

Superior vena cava \ ;
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Figure 26-27 Fetal circulation.
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Uzaveér shuntu

Shunt FunkCni uzavér | Anatomicky PozUstatek
uzaver

Ductus 10 — 96 hodin po |2 — 3 tydnu po |Ligamentum

arteriosus | porodu porodu arteriosum
Formamen | Néekolik minut po | Rok po porodu | Fossa ovalis
ovale porodu

Ductus Nékolik minut po |3 — 7 dni po Ligamentum
Venosus porodu porodu venosum

Umbilikalni tepny — umbilikalni ligamenta

Umbilikalni zila — Ligamentum teres
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PRENATAL

Sleep development altered by:

« Preterm birth

» Infection/inflammation

» Hypoxia-ischaemia

« Intrauterine growth restriction
(IUGR)

Delayed sleep state
maturation

Reduced glia and neuron
production/maturation

Impaired neural network
connectivity

Impaired
neurotransmitter
function

POSTNATAL

Sleep development affected by:

- Gestational age at birth, IUGR,
chronic inflammation

= Brain injury —impaired brain
maturation

+ Environmental/socioeconomic
factors, parental input — sleep
training

+ Sleep position

« Sleep disordered breathing —
obstructive sleep apnea, snoring

Placental hormones lost at birth -

important for neurosteroid

production, supporting:

« Neural development

« GABA neurotransmitter regulation
and transition from excitatory to
inhibitory

» Neuroprotection

The Journal of

Physiology

i

« Reduced sleep quantity and
quality

« Delayed sleep onset

« Increased night waking

« Early chronotype?

!

» Impaired learning, memory and
cognition

- Behavioural and emotional
difficulties

35

Waking up too early —
the consequences of
preterm birth on
sleep development
Laura Bennet

David W. Walker
Rosemary S. C. Horne
First published: 24 April
2018
https://doi.org/10.1113/
JP274950
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{ Matemnal stress ] Fetal stress
(u‘erophcental hsuﬁcimCy) Autaimmune and PPROM
Allergy
sves N perecns
Activation of maternal HPA axis Activation of fetal HPA axis
l JACTH
3 Decidual i 5 i i Environmental
;@/ Cortisol |« Adrenal
Myometrial L
N 2i * contraction
cox-2 in amnion / Decidua +
-1 PGDH in mm mm h DHE.AS E:i‘::: ::::f::'“" Membrgne : Behavioural and
Membranes ooy activation Socioeconomic
Pbmh M bf + Factors
+ Cervial ripening
4
CRH Estrogen Labour and Delivery

e il . —

: @ T Myometrial OTR, PGs, MLCK,
Prostaglandms . calmodulin, gap junctions

Cerwcal

Low Birth Weight and Adverse Perinatal Outcomes
*November 2019
*DOI:
*10.5772/intechopen.89049
36

Rupture of
membranes




Patofyziologie preeklampsie

Proposed pathways

» 4 Nitric oxide * Oxidative stress
Stage | » JHeme oxygenase + Genetic/environmental
* AT1-AA immunologic factors

I 4COMT

™~

\

v

Stage Il ' » TsFlit-1/sVEGFR1/sEng .

Placental Abnormal « }Circulating VEGF/ PIGF1 Inappropriate

ischemia placentation » Misfolded placental proteins spiral artery
» Unknown matemnal factors remodeling

v y Y y v

*HTN « Capillary leak * Headache «TLFTs « Activated coagulation
* Proteinuria * Pulmonary * Seizure * Hepatic system
= AKI edema * PRES infarction » Thrombocytopenia

Elizabeth Phipps, Devika Prasanna,
Wunnie Brima and Belinda Jim
CJASN June 2016, 11 (6) 1102-1113; DOI:
https://doi.org/10.2215/CIN.12081115
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~Placenta
] -
. Stagel , Stage2 IWGR 3
| \ Impaired placentation I Clinical manifestation
NK Cells and pseudovasculogenesis ; of preeclampsia
g : J / : —Decidua
— U i Pedal 7 g 5 B ¢ =i Trophoblast
Oxidative e : oedema 7 ; g _| Decidua-
Stress - 6 : - | myometrium
g bounda
iy — . o w
; ! HELLP ~ Placenta
Genetic Factors - ' i Syndrome
E-EE: 7 —Spiral artery
R
Other Factors Proteinuria
: "— Arcuate artery
Non pregnant Pre-eclampsia Normal pregnancy
Aspirin in the prevention of preeclampsia: the conundrum of how, who and when. Lina Bergman, Cerebral biomarkers in women with
Shanmugalingam R, Hennessy A, Makris A. preeclampsia

J Hum Hypertens. 2019 Jan;33(1):1-9. doi: 10.1038/s41371-018-0113-7. October 2017 DOI: 10.131§g/RG.2.2.30083.81445




Patofyziologie poruch koncepce — zenskeé
faktory

—~® @

Oocyte and sperm Fertilization J Morula
(insemination) (syngamy) Cleavage stage stage

( Arrested embryonic development )

Blocked or
dysfunctional
fallopian
tubes

failure

- tj;} g Endometrium
A G " Myometrium
/ albicans - . ¥
Failure to LS o Cervix
Corpus luteum implant \ blastocyst - Cervical )
Fertilization ) } & f . Vagina
Developing | | malformations
1
|

\ corpus luteum :

‘ ”
“————— | dysfunction i
Ovulation ¥ "

Male
subfertility
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Patofyziologie poruch koncepce — muzsky
faktor

Causes of male infertility

Male infertility
Hypothalamic Psychosomatic
hypophyseal disorders
Pituitary insufficiency
Hyperprolactinaemia
Kallmann syndrome
Haemochromatosis Testicular [I'I."Ir’l'l.i.ll'lbhgit:ﬂl
Pituitary tumours disorders disorders
Chronic illness | arn ot et | |
Infaction disord Autnlmmumt}f to sparm
: isorders
Clinefelter syndrome
Testicular atrophy
Y chromosome deletions Retrograde ejaculation
Systemic disorders Obstructive azoospermia
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Uloha tukové tkané v reprodukci




Bila tukova tkan (WAT)

Adipokiny:

— Terminology overlap with cytokines, also referred to as ,,adipocytokines”:

—  sensu stricto definition: ,cytokines produced in WAT“
— sensu lato: ,various substances, including cytokines and hormones, produced in WAT*

HEART VASA SKELETAL MUSCLE
@ g LIVER
KIDNEY l

PAI-1 ;EPP;'N INSULIN SENSITIVITY
CARDIOVASCULAR AGT
SYSTEM — BLOOD A"EL"\'/'RBP"‘?
CLOTTING, APN IL-62
FIBRINOLYSIS, APen (L WD TNF-a b \NKREAS
ANTICOAGULATION \
Q @ VISFATIN @ﬂ
LEPTIN @
S
APELIN w\'
TNF-a HYPERTROP
HY OF
ADIPOSE INFLAMMATION
TISSUE
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Znamé ucéinky adipokinu v ramci rizeni reprodukce u zen a v
ramci rozvoje trofoblastu

HYPOTHALAMUS

[ 1 GnRh production
PITUITARY N\ o
FSH g \I@\_}ADIP&SE TISSUE
LH /J_:_i‘.' i:' TT -‘.: ak ] 3. 7Y [,:
secretion g - o

@ Adiponectin

(R) Resistin

Tersigni C. Obstet Gynecol Survey 2011
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Znamé ucinky adipokinti v ramci obezity u

zen

* [nsulin resistance

* Obesity
Role for insulin-
sensitising agents?
Endocrine Metabolic
manifestations manifestations
Raised insulin * (Glucose intolerance
4 Y \ » Dyslipidaemia
Liver Ovary Adrenals * Vascular dysfunction
Y
Reduced
SHBG
N Y
Raised androgen activity
Clinical Long term
presentation Y Y sequelae
» Infertility or menstrual disturbance Vascular disease
e Hirsutism

SHBG=sex hormone binding globulin

Ramsay, J. E et al. BMJ 2006
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Séroveé hladiny leptinu jako funkce % télesného tuku

Considine RV. N Engl J Med 1996
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C

¢inky adipokint v ramci fizeni reprodukce u

Hammoud A. Fertil Steril 2008




Dékuji za pozornost

47 Zapati prezentace
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