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Placental Development: Fertilization to Full Term
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Vasculogenesis

Extraembryonic Mesoderm

Yolk Sac Endothelial Primitive
Precursor Cells  Erythrocytes
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The definitive hematopoietic stem cells (HSCs) develop intra-
embryonically in the aorta-gonad-mesonephros (AGM) region
Aorta - gonada - srédnercze

o Hematopoietic stem cell
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Villus at the end of the 3rd week of development
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Interstitial extravillous trophoblast

Endovascular extravillous trophoblast
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TERMINAL VILLUS At the start of pregnancy SAs are small

tortuous vessels and they are progressively
REMODELLED remodeled by trophoblast to have large
PIRAL ARTERY funnel-like openings.

-

SA spiral artery

Flow from SAs enters the intervillous space
and supplies placental tissue with nutrients.
Inadequate SA remodeling has been
theorized to induce an excessive blood flow
velocity and pressure on the placental tissue.

PLACENTAL
VILLOUS TREE

Czopy trofoblastu blokujg tetnice spiralne
do poczatku drugiego trymestru (11-14
tygodni). Pod koniec I trymestru wewnatrz
tetnicze komorki zaczynajg by¢ tracone

MATERNAL BLOOD
DECIDUAL FLOW PATTERNS SPIRAL

VEIN ARTERY

(b)
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Low levels of laminins: Low levels of laminin receptors: laminin
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Front. Cell Dev. Biol., 07 August 2020 | https://doi.org/10.3389/fcell.2020.00754 Laminins
Regulate Placentation and Pre-eclampsia: Focus on Trophoblasts and Endothelial Cells
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Mast Cells:

Release of histamine
stimulates H2 and H4
receptors promoting
angiogensis and Treg
proliferation.

Macrophages

Prepare spiral uterine arteries
for remodeling by secretion of
angiogenic molecules. During
remodeling cells phagocytize
apoptotic tissue.
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Complement System:

DAF, MCP, CD59 molecules on the
surface of trophoblasts degrade
convertases and inactivate

components.
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Mesenchymal Stem/Stromal Cells:
Interfere with proinflammatory
responses in B/T lymphocytes,
dendritic and natural killer cells.
Promote IL-4 production
transitioning T-helper cells to Th2.

Neutrophils:

Induce tolerogenic shift in CD4+

T cells via FOXO1 when exposed
to local progesterone and estriol.

Dendritic Cells:
Incomplete activation of
cells by GM-CSF. Reduced
ability to present antigens.

/ .

Physiological T~

Pregnancy

Innate B1 Cells:

B-1b cells secrete antibodies to protect
the mother from pathogens. B-1a cells
secrete natural IgM antibodies, helping
to direct clearance of apoptotic tissue.

Natural Killer Cells:

Prevent cytotoxicity directed
towards trophoblasts. Cells
release IFN-y stimulating
Treg proliferation.

yo T Cells:
Secrete IL-10 that
stimulates proliferation of
trophoblasts and

PN suppresses apoptosis.

» -»
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Syncytlotrophoblasts

Produce hCG ensuring appropriate
placentation and release extracellular
vesicles that bind to and modulate the
behaviour of B cells and monocytes.

doi.org/10.3389/fimmu.2020.01864



Decidua large granular lymphocytes were
identified and like NK cells phenotype ( CD56*
CD16") [6,7]

Human uNK cells can recognize trophoblast
cells by surface receptors [9-11]

dNK cells revealed CD56vriaht CD16-
phenotype, produce different cytokine, and
express perforin[8]

Human dNK cells form immature activating
synapses and are not cytotoxic[13]

Human dNK cells have immunomodulatory
ability[12]

Recruitment of circulating NK cells contributes
to the accumulation of dNK cells in early
pregnancy [15]

dNK cells regulate key placental
developmental processes[14]

dNK cells may directly derive from CD34* cell
precursors present in the decidua[17]

Specific combinations of dNK cell KIR
receptors and HLA-C have complex functions

in maternal-fetal immunity[16]

KIR2DS1* dNK cells can control placental
HCMYV infection[19]

dNK cells promote immune tolerance by
suppressing T(H)17-mediated local
inflammation[18]

Three major subpopulations of dNK cells were
identified. Memory dNK cells were also
identified in the decidua of multiple
pregnancies[21,22]

dNK cells promote fetal development through
the secretion of growth-promoting factors[20]

Continued differentiation of uNK cells in
response to the menstrual cycle. And CD49a*
uNK cell subsets reflect the state of the
endometrium[24,25]

dNK cells transfer granulysin to selectively kill
bacteria in trophoblasts without killing the
trophoblast[23]

Human-induced CD49a* NK cells promote
fetal growth in vivo[26]

Komaorki uNK majg odmienne
wiasciwosci tkankowo-
specyficzne w porownaniu z ich
odpowiednikami we krwi
obwodowej i harzgdach
limfatycznych.

Nieprawidtowe zmiany liczby
komorek uNK i/lub
uposledzenie funkcji moga
powodowac powiktania cigzy,
takie jak nawracajgce
poronienia, stan
przedrzucawkowy, a nawet
bezptodnosc
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Journal of Fetal Medicine volume 2, pages171-174 (2015)



A. Complete Mole

23, X

Chromasome

duplication
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In a molar pregnancy there is
unusual and rapid growth of
part or all of the placenta. The
placenta becomes larger than Rispermy

normal and contains a number N —
: 1'3.. XorY

Empty Cwum

B. Complete Mole

of cysts (sacs of fluid). The

first part of the name

‘hydatidiform' comes from the H Xory

Empty Cwum
Greek word 'hydatid' meaning
droplet. These droplets appear
to burrow into the wall of the - ERTa ot
uterus, hence the name mole.
Dispermy
Zasniad moze przejs¢c w
ztosliwy nowotwor nabtonka 2” BeE

kosmowki — kosmowczaka
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The human placenta is considered to be of the hemochorial type

Stratum spongiosum
Limiting or boundary layer Placental septum
Malernal vessels

Maternal portion of the placenta:
Decidua basalis

_____
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Amnion Umbilical arieries : ;
Chorion Umbilical vein ll
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Fetal portion of the placenta: i ) [ 7tesd
Marginal sinus é_ W
<€ )

Chorion frondosum

Because the decidual septa do not reach the chorionic plate, contact
between intervillous spaces in the various cotyledons is maintained.
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‘ ’, Umbilical cord

Villus | Fetal portion of the placenta:
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Placental septa Myometrium
Spiral aﬂew\lijdometrial vein

Amnion

Fetal surface

Chorionic plate
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Placental septa— .
Umbilical cord-.



FUNKCJE LOZYSKA

Utrzymuje ptéd w macicy.

Posredniczy w wymianie fizjologicznej miedzy ptodem a matka:
dostarcza ptodowi substancje odzywcze (glukoze, aminokwasy,
substancje mineralne, witaminy); dostarcza ptodowi tlen; usuwa
z krwi ptodu szkodliwe metabolity, takie jak dwutlenek wegla czy
mocznik.

Wytwarza hormony wptywajgce na prawidtowy przebieg i utrzymanie
cigzy: gonadotropine tozyskowg, hCG; laktogen tozyskowy
(somatomammotropine kosmowkowa), hCS; progesteron;
relaksyne; estrogeny.

Zapewnia ochrone immunologiczng: tworzy bariere mechaniczng dla
drobnoustrojow; dostarcza ptodowi przeciwciat z krwi matki.



When the enlarging embryo finally completely fills the
endometrial cavity during the third or fourth month of
pregnancy, the decidua capsularis fuses with the decidua
parietalis opposite it and obliterates the endometrial cavity.

Fused decidua parietalis, N
srion laeve and amnion _~———="

Decidua
parietalis

Fusion of the amnion and chorion forms the amniochorionic membrane,
Chorionic cavity obliterates, amniochorionic membrane rupture during labor
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The umbilical cord and amnion:

» The cephalocaudal and lateral folding of the
embryonic disk during the 2nd month of
development lead to the formation of a ring
at the junction of the amnion and the
ectoderm. This ring is called the primitive
umbilical ring that contains the following:

Amniotic cavity

Dorsal

layer
Endoderm of
yolk sac

Serous membra
(pentoneum)

Wall of gut

Ectoderm .y i
e, Mesonephros
dy X Visceral
: A | mesoderm
L. BOdy wall Iayer
i & , Parietal
Parietal | Intraembryonic mesoderm
mesoderm R cavity layer
P.-'j
J R

B



Pierwotny pierscien pepkowy -

potaczenie owodniowo-ektodermalne ien
< s 10 tydzien
ydzien Chorionic cavity Chorion
Chorionic plate
Amnion /\\ Yolk R S
olk sac '\ pepowinowy
: Yolk sac and and stalk—¥ -
plerwotny

vitelline vessels
‘ Intestinal

Primitive
umbilical
cord

of embryo Chorionic

' Primitive
cavity

umbilical

A ™X
Amniotic

cavity Intestinal loop

Umbilical Extra-
vessels embryonic
cavity

Allantois muhadharaty.com



Pierwotny pierscien pepkowy
-potgczenie owodniowo-ektodermalne

Sznur pepowinowy pierwotny

Primitive
umbilical
ring

Midgut loop
Amnion \/ “
L (Q\\ Umbilical cord
Vitelline duct and vessels
| Amnion

Fizjologiczna przepuklina jelitowa jest zjawiskiem naturalnym,
wystepujgcym we wczesnej cigzy. Zwykle wystepuje od okoto 6-8
tygodnia az do 12-13 tygodnia zycia ptodowego, po czym jelito powraca
do jamy brzuszne,.



Definitive Umbilical Cord

» Return of intestinal loop to abdominal
cavity at 3@ month.

» Obliteration of extra-embryonic part of
vitelline vessels and one umbilical vein
with persistence of other vein and 2
umbilical arteries.

» Degeneration of vitelline duct and
allantois

» Transformation of mesoderm of
connecting stalk into wharton's jelly.



Stomodeum
(pierwotna/prymitywna jama
ustna) jest oddzielona od jelita
btong ustno-gardtowa

Omphalo-
mesenteric

'/ Amniotic
cavity [

Allantois

& *:e,.,’, =
Primiti .
mgnult " Przewod zoltkowy taczy jelito

c srodkowe z pecherzykiem zottkowym
Blona stekowa zamyka jelito
tylne . Gorna cze$¢ kanatu

Vitelline (Yolk sac) duct odbytu — endoderma.
N o Dolna cze$¢ odbytu, proktodeum
Omphalomesenteric { 2 ﬂg\ult ve (prostnica) — ektoderma.

duct J Przerwanie blony stekowej —

7 tydzien rozwoju.
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- Carnegie Stage 12

~ Week4, 26 days, 5 mm, Somite Number 25
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Mesonephric Zatoka moczowo - ptciowa
Allantois duct

Urogenital Allantois
SinuUs Bladder partion of
urogenital sinus
Mesonephri
duct
Cloaca Ureter
Urethral portion  Urachus: fibrous remnant
of urogenital of allantois

35 days
Genital tubercle Bladder

Urethral plate Ureter

Phallic
segment of
urogenital sinus

53 days _
Seminal vesicle

Ductus
deferens

o _ Prostate gland
4 — 7 tydzien rozwoju przegroda moczowo —

odbytowa rozdziela stek na:
Kanat odbytowo — odbytniczy Reniie:elnta
Pierwotna zatoka moczowo - ptciowa

Btona stekowa rozdziela sie na:

btone moczowo — ptciowg i blone odbytowa



Btony surowicze powstaja z mezodermy
ptytek bocznych

Neural Tube

Paraxial Mesoder

Intermediate Mesoder

-------
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Somatopleura =
Warstwa $cienna mezodermy bocznych plytek

Ektoderma

mﬁ?lll’lllﬁ;:lll _

Komérki mezotelium Scienna warstwa blon surowiczych

Krezka brzuszna tylko migdzy ogonowym
koncem jelita przedniego a gorng cz¢scia
dwunastnicy — Mezoderma przegrody

poprzeczne;j.
splanchnopleure  somatopleure
- Splanchnopleura =
g(oni'ec ‘} tygoc!nia) Warstwa trzewna mezodermy bocznych plytek
onicC 1 micsigca
Zamknigeie faldéw . Endoderma
poza pierscieniem .
pepkowym ] Trzewna warstwa bton surowiczych

Trzewne 1 Scienne warstwy

przechodza jedne w drugie w
coelom krezce grzbietowej.

Dwuwarstwowos$¢ krezki.
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