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Délka gravidity

m Od ovulace:
m 266 dni =38 tydn(
m Od 1. dne posledni menstruace:

m 280 dni = 40 tydnd 7[

m 10 lundrnich mésicl
m 9 kalendarnich mésic(
m Fetus from 9t week (gestational)
m wk 25-28: lung developed Tr

:j::-‘:': to sustain extrauterine life
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Placenta

hemochorialni

funguje jako:
m plice
m GIT

m jatra

Villous
parenchyma

ledviny

kéze (termoregulace) Anchorng  Basal

villous plate

endokrinni organ (hCG, hCS, progesteron, estrogeny,...)

vysoky metabolismus (~ mozek)

Embyonalni faze: histotrofni vyziva

m do 8-9 tydne
m intervildzni prostor vyplnény sekretem z
endometrialnich zlaz (a filtrdtem materského séra)
m trofoblastové zatky ve spiralnich arteriich
m intervilézni PO, ~ 20 mmHg
(napomdha angiogenesi? — VEGF, HIF)
m do 10-12 tydn(i zcela nahrazena materskou krvi
(po dozrani antioxidacni obrany)




Fetal side

Umbilical arteries

Umbilical vein
Amniotic membrane

Umbilical cord

Trophoblast

Chorionic plate

Maternal side

Decidual septum

Chorionic villi

Basal decidua

Myometrium

Maternal arteries

Placenta: 2 obéhy

m fetdlni — chorion
m vysoky pritok

m nizky tlak
m hypoxicka vazokonstrikce

m matersky — uterus
m vysoky pritok
m nizky tlak
m hypoxicka vazodilatace

Pratok (ml/min)
fetus

Pratok (% CO)

Placenta

Tlak (mmKg)
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Maternal blood flow in placenta

m placenta contains ~150 ml of maternal blood

m uterine arteries flow =10-20 % CO 30
® 20-27%to myometrium & cervix pressure 25
(mmHg) 29

m |ow pressure system

m invading trophoblast: spiral 10
— uteroplacental arteries 5

m maternal SBP not transmitted
to intervillous space (no extravascular
compression of fetoplacental vessels)

uteroplacental intervillous uterine
arteries space veins

m small A-V pressure gradient

_m | NEreceptors — | SNS responsiveness
i; (instead placental PGl,)

Fetoplacentdlni obéh

m podobna role jako plicni obéh
m O, do krve, CO, z krve

m fada podobnosti s plicnim obéhem
m nizky tlak, vysoky pratok - nizky cévni odpor
m tenké stény cév

m mald role nerva...
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35 1

Fetoplacentdlni

perfusni tlak
(mmHg)

33 1

31

29 -

27 -

25

Hypoxicka fetoplacentarni

vazokonstrikce
| HYpoxie | | |
-5 0 5 10 15 20
minutes

Hypoxie inhibuje K kanaly ve

fetoplacentarnich bunkach VSM

80 Normoxia
/| Recovery

601 Hypoxia *
401
Kv channels: yes

, Kca channels: no
/ Katp channels: no

70 35 0 35 70
Membrane potential (mV)
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Napétim rizené Ca kanaly maji zasadni
vyznam pro HFPV

30
A
perfusion
pressure
with hypoxia 5
(%)
10
0
Before With Before With
vehicle vehicle nifedipine nifedipine
1nM
Jakoubek et al, Placenta 2006
13
° 7 ° \4 ° V4 7
Chronicka hypoxie zvysuje cévni
rezistenci placenty
120 —— Normoxia
) Hypoxia
Perfusion T 1wk
pressure
mmH
( 9) 80
60
40
20
Ol
(0] 0.5 1 1.5 2
Flow rate (ml/min)
Jakoubek et al, AJP 2008
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Chronicka hypoxie zvysuje

vazokonstrikéni reaktivitu na akutni
hypoxii

A _ 15+
perfusion N
pressure
mmH
( g) 10-
5- .
O .
Normoxia Hypoxia
1 wk
15
Carotid arteries
m ~50% placental
Supsrior Aorta flow returns via
vena cava )
— Ductus arteriosus ductus venosus
=
& Pulmonary artery m remainder
R. atium i .
. / & Foramen ovale through liver
Crista
dividens . N ®m separate streams
lung . lung . .
Y in IVC (crista
dividens)
Inferior ——— 8 — m stream from d.v.
vena cava Sl — foramen ovale
Ductus venosus Liver — LV — carotids
Umbilical artery
Placenta Umbilical vein
17



High fetal pulmonary vascular resistance

m low O, — hypoxic vasoconstriction

m no ventilation — un-distended, convoluted
vessels

m shunts ~90% of CO through ductus
arteriosus (enters aorta distal to origin of
carotid arteries)

Fetal Hb (Hb F: a,y,)
®m BPG binding: y<a< f

m y hasless + charges that attract the - charges on BPG
m 1 BPG formation in placenta

100

Saturation ¢ HbF HbA
g 0
(%)

60 /

40

Bohr effect in placenta (and CO,)
20

0O 20 40 60 8 100 120
Po. (MmHg)

19
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100

%oftotalHb ~ 9°
ortota 80 HbF

70
60
50
40
30
20
10

Fetal Hb

l HbA

40 50 60 70 80

weeks

20

m mother Rh, father Rh*

after the 15t Rh*

m what to do?

Rh incompability

m 2"d and subsequent Rh* child

22
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Ferguson reflex

Positive feedback

~ ] ‘-\(-W-Mum a3s5
4 @ Ferguson, J.K.W.:

A study of the motility of the intact uterus at term. Surg Gynecol Obstet. 73: 359-66, 1941

23

“Placental transfusion’”’

m umbilical arteries constriction:
m starts 5 sec after birth
m complete by 45 sec

m umbilical vein constriction

m starts 15 sec after birth
m complete by 3-4 min
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Static compliance & surface tension

100 ﬂuld gas

(%TLC) 55 |

50 -

25 -

o 10 20 30

P1p (Pa- Pip) (cmH,0)

26

Surfactant prevents alveolar collapse

P=2T/r - T,/r,=T,/r,

no surfactant with surfactant
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m Umbilical vessels
constrict (if not tied)

m Ductus venosus closes

(mech.??)

m T CO, — breathing

m T arterial pO,

constricts ductus
arteriosus (via
vasodil. PGs, Bk;
also K channels)

Birth

Flew in the pulmonary veins

increases. Left atrial pressure

then rises abowe right atrial
Foramen ovale pressure. This keads to closure
of the septum

Superior vena cava

Right atrium

Inferior wvena cava

) Left ventricle
/ /
' ’!
/ Right ventricle
Flow in the inferior vena

cava is reduced through
tying of the cord.
Right atrial pressure falls

30
o] V4 . Ve Vd
Prutok krve plicemi 1 pfi narozeni
Pratok 350
krve 300
plicemi o5
Ui
(ml/min) 500
150
100
50 T
0
-20 0 20 40 60
minuty od narozeni
UZ NIKDY NIC TAKOVEHO
31
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Pulmonary vasodilation at birth

90
0

Mean
pulmonary
artery 70
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Hours after birth

Placenta delivery

rapid | uterus volume
— | placenta contact surface (to @ ~10 cm)
— placenta compression & shearing

33
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Critical periods of development

prof. Jifi Kfecek
(1923-2014)

* before & after birth
* weaning

* puberty

* pregnancy

* old age

35

““Barkerova hypotéza”

m FetdIni pdvod nemociv dospélosti
(fetdIni naprogramovani)

m David James Purslove Barker (1938-2013) - Lancet 1986
m korelace novorozenecké

Deaths from Heart Disease, Deaths in Infancy,

umrtnosti 1910s-1920s 1968-78 190110

I Highest

W Highest
z

a kardiovaskularni mortality
0 60-70 let pozdéji
m vyziva matky v téhotenstvi
ovliviuje kardiovaskularni
Q% riziko ditéte v dospélosti

36
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Perinatalni hypoxie: 1 odpovéd na
akutni hypoxii pri zotaveni z
hypoxie v dospélosti

perinatalnf
40 hypoxie
Tlakovd
odpovéd 30 Al
perinatalni
(mmHg) 50 normoxie
10
o
30 20 10 (0}
% 0,

Pohlavni rozdily v dlouhodobych
dlsledcich perinatdlni hypoxie

Relativni velikost pravé komory

0.35

0.3 W perinatalni

0.25 normoxie
W perinatdlni

perinata
hypoxie

0.15

0.1

0.05

0

samci samice
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Dlouhodoby vlivindomethacinu pred
narozenim na plicni cévy v dospélosti

Relativni velikost pravé komory

0.5
0.4 W kontroly
0.3 W prenatalni
indomethacin
0.2
0.1
0
normoxie v dospélosti hypoxie v dospélosti 3
44
Diabetes matky zhorsuje hypoxickou
plicni hypertenzi u dospélych dcer
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30+
Mean

pulmonary
artery

pressure 5|

(mmHg)

104

Perinatalni fluoxetin vyvolava plicni
hypertenzi u dospélych dcer

Females 30 Males

* *

20+ NS

Perinatal fluoxetine

Control

Control Perinatal fluoxetine Perinatal hypoxia
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Tlak v plicnici (mmHg)
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o

Perinatalni hyperoxie:

plicni hypertenze dcer

g @
40

30
20
; .

0

kontroly perinatdlni  perinatalni kontroly perinatdlni  perinatalni
hyperoxie  hyperoxie hyperoxie  hyperoxie

+ hypoxie v + hypoxie v

dospélosti dospélosti
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