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Fetus in Utero

Placenta

Feto representa um tecido Umbilical Cord

semialogénico
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Anatomia da interacao materno-fetal

Human Pre-placentation Post-placentation
5-7 days Early 1st trimester 2nd-3rd trimester
Syncytiotrophoblast Spiral arteries Maternal
Trophectoderm / decidua
\ Embryoblast “
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Alteracao da estrutura
Reducao de EVTs e preenchimento do
espaco intravilosidades com sangue materno
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Ceélulas NK uterinas - uNK

Chegam a ser 70% das células da mae presentes na descidua durante aimplantacao

Diferentes de células NK circulantes: expresssam KIRs, CD56, mas ndo CD16
Sua diferenciacdo em uNK parece depender de hipdxia (1o trimestre) e TGFb

As células CD56++ sdo resistentes a estresse oxidativo que ocorre na placenta
(EVTs forma um tipo de tampao que causa hipoéxia local)

Secretam IL-10 e IFNy —— Th17

Secretam fatores angiogénicos

Secretam moléculas adesivas e fatores angiogénicos para facilitar invasao de
trofoblastos

Induzem apoptose de células de musculo liso vascular



Ceéelulas NK uterinas - uNK
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Expressao de moléculas HLA-I convencionais e nao convencionais
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HLA-G - tolerancia, implantacao e desenvolvimento do feto

HLA-G
KIR2DL4

Fetal Development

Remodeling of Spiral Arteries

Pleiotrofina
osteoglicina



HLA-G - tolerancia, implantacao e desenvolvimento do feto
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Numero reduzido de uNK ou baixa expressao de HLA-G tem correlacao com
risco de pre eclampsia
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Macrofagos

Principais apresentadoras de antigenos
Também participam de remodelamento da descidua (arteriolas espirais)

Apresentam fendtipo tolerogénico - CD163+CD206+DC-SIGN+IDO+, expressam
IL-10, CCL2 e CCL18, MMP9 e VEGF
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Células T reguladoras sao importantes para bloquear respostas efetoras

Three types of functional Treg are found at the maternal-fetal interface




CD127

101 102 103 104

100

Tregs inibem respostas efetoras

Normal

104

103

5.5%

2

w!

100

%

Percentages of suppression (%)

CD25

"

CD4+CD25highCD12Tlow/- (%)
&

percentage of

EELE,

20+
10+
0=

Tregs(URSA) Tregs(N) Tregs(URSA) Tregs(N)

Tresps(URSA) Tresps(N) Tresps(N)

Tresps(URSA)




E respostas contra patégenos?

S = o= e S T e =—
n“Ag“‘*’un" - ‘@""Q‘n’
e e —_—— =
- —_- = = =8 = e & S e -

o Extravillous
{ 7 @ge—— trophoblasts

d v

Maternal > "
deCIdu?// ® 9o° s o o 1y - =
. * . Chemokines == 2 M ,::}: Neonatal
o Tttt e, | GRS R . Fcreceptor
Maternal L . < A Y T
blood .« -D ‘5?"E§ B 2 \E pi '1§§;2%a

Toxoplasma | v & '«

dii SEe e 0: — B ter
gon II € NEEpa ‘0‘ ?agu;,,,,“" acteria
=y 1 * %

';‘"‘,ira.'cn;‘u <

=

N e @ ° ° ° >
« = Antimicrobial .
: . peptides

5 °
L J ) ® -
° > ® -
o e <
IFN-As * » #
. L ] @ ) e )
e ° . y
Viruses Pree,

% 43 Y
R 4

: SO " oy
Syncytiotrophoblasts T Blacental il . ‘“‘_T_ Cytotrophoblasts



Células do feto — Macréfagos Hofbauer

¥ Second trimester—term (>12 weeks)
> >

Syncytiotrophoblast
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Physical defences

Mecanismos de defesa da placenta
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Resisténcia a infeccao por Lysteria monocytogenes, dependente do citoesqueleto
se actinade SYNs

SYNs tambem dificultam entrada de Toxoplasma gondii na placenta

Secrecao de IFN tipo lll (falta desta citocina leva a suceptibilidade ainfeccao por
ZIKV —injecao de IFN Ill peguilado restringe infeccao vertical por ZIKV

Transporte de IgG pelo receptor FCg neonatal
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Regulated complement

Fetal Development

Cervical remodeling

Myometrial contractility @; saR% E:> MMPs
C

Controle da ativacdo do sistema complemento
que também tem papel no controle de patégenos
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TOXO -

Patogenos TORCH

Conseguem infectar o feto, apesar de mecanismos de defesa

Toxoplasma

(other) ZIKV, Listeria, Treponema pallidum, varicella zoerter, HIV
rubedla

citomegalovirus

herpes simplex



Table 1| TORCH pathogens and the hallmarks of their infections

Pathogen
Bacteria

Listeria monocytogenes

Treponema pallidum

Streptococcus agalactiae
Staphylococcus aureus
Escherichia coli

Viruses

Cytomegalovirus

Herpes simplex virus 1
and 2

Varicella zoster virus

Lymphocytic
choriomeningitis virus

Zikavirus

West Nile virus

Rift Valley fever virus

Human parvovirus B19
Parasites

Plasmodium falciparum

Plasmodium vivax

Toxoplasma gondii

Trypanosoma cruzi

Mode of transmission

Contaminated food

Sexual

Commensal
Commensal

Commensal

Faecal-oral

Sexual or oral contact

Respiratory droplets

Fomites (rodent based)

Arbovirus (Aedes species,
sexual, blood borne)

Arbovirus (Culex species)

Arbovirus (Aedes species,

Culex species, Anopheles and
Mansonia species, contact with
contaminated animal materials)

Respiratory droplets
Arthropod vector (Anopheles
species)

Ingestion of contaminated food
or oocytes

Arthropod vector (Triatominae
subfamily)

Hallmarks of congenital infection

Stillbirth/pregnancy loss; preterm delivery; neonatal
sepsis

Stillbirth/pregnancy loss; low birthweight; fetal
hepatosplenomegaly; developmental delay; saddle nose
deformity; rhinitis; dental deformities; chorioretinitis;
anaemia; rash; dilated bowel; skin thickening; periostitis;
bone fractures and demineralization

Neonatal sepsis
Neonatal sepsis

Neonatal sepsis

Chorioretinitis; low birthweight; hearing loss;
developmental delay; anaemia/thrombocytopenia;
rash; stillbirth/pregnancy loss; ventriculomegaly;
microcephaly; intracerebral calcification; echogenic
bowel/abdominal calcifications; normal

Neonatal meningitis; dermatological lesions;
ventriculomegaly; microcephaly; intracerebral
calcifications; chorioretinitis; optic atrophy; limb
dysplasia

IUGR; limb abnormalities

Ventriculomegaly/hydrocephalus; developmental delay;
motor and sensory deficits; chorioretinitis; hearing loss

Microcephaly; IUGR; hepatosplenomegaly; intrahepatic
calcifications; ventriculomegaly; intracerebral
calcifications; echogenic bowel; stillbirth/pregnancy loss

Chorioretinitis; meningitis/encephalitis; possible
lissencephaly

Stillbirth/pregnancy loss; preterm delivery

Anaemia; hydrops; stillbirth/pregnancy loss

IUGR; preterm delivery; severe hypoglycaemia

Ventriculomegaly; hydrocephalus; intracerebral
calcifications; choroid plexus cysts; hydrocephalus;
ascites; IUGR; hepatosplenomegaly

IUGR; respiratory failure; hepatosplenomegaly;
meningitis; heart failure; hydrops; heart disease;
megacolon



Alteracao do perfilimunolégico durante a gravidez

Inflammation

'*,® Granzyme B ®,® Perforin *¢® IFNy *s® TNFa

A Activated effector T cell
“r Impaired regulatory T cell

M Exhausted T cell

_A Functional regulatory T cell
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Anemia hemolitica neonatal ou
eritroblastose fetal

Rhesus D in pregnancy - haemolytic disease of the newborn

Y

Rh positive
blood causes
Rh antibodies

to be produced

./ )/

Rh negative During birth (or a Months later, the During the mother’s
mother with a sensitising event Rh antibodies can next pregnancy,
Rh positive baby during pregnancy), still be found these antibodies
the baby's Rh positive in the mother’s will attack the
blood enters the bloodstream Rh positive baby
mother’s bloodstream
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RhoGAM - anticorpo contra RhD

Maternal spleen Fetal compartment

\Anti-D Ig

B8 BCR, membrane Ig - RhD+ RBC
B FeyRI and FeyRITIA (O Sensitized RBC
B FcyRIIB =» Movement of RBC




Microbiota e gravidez — a mae é doadora da microbiota do recém nascido

A microbiota intestinal da mae € importante no equilibrio de respostas imunes
e inflamatorias - metabdlitos
A microbiota genial da mae contribui para a microbiota intestinal do recém nascidc

Oral microbiota:

Viable counts T
Porphyromonas gingivalis T

Cesa ria nas té m S|d (o) Aggregatibacter actinomycetemcomitans f
. Candida f
associadas com doencas
cronicas e automunes Placental microbiota:
. Presence of aerobic and
na cria nga anaerobic bacteria

Gut microbiota:
Actinobacteria 4
Proteobacteria T
Faecalibacterium |,
a-diversity ]
B-diversity T

Vaginal microbiota:

Lactobacillus T
a—diversityl,
B-diversity |
Stability 4



Child

e Baseline risk

of immmune and
inflammatory
disease

C-section delivery + seeding

Maternal ?

microbiome —
/ Lower risk of immmune

*@ and inflammatory
disease than
C-section delivery

-----

*@ Higher risk of immune

Environmental / @ and inflammatory

microbes disease than

vaginal delivery




Normal
vaginal

Vaginal Delivery

Introduced to Vaginal Microbes: Lactobacillus

Normal Introduction of Gut Microbes

Normal Development of the Immune System
*Production of specific cytokines for proper
immune system development

Richardson; 2013

VS.

Cesarean Delivery

- - -
"

Introduced to Skin Flora: Staphylococcus

Abnormal Microbial Introduction

Disrupted Intestinal Microbial Colonization
*Increase risk for Atopic Diseases, Asthma,
Allergic Rhinitis, and Celiac Disease
*Association: Delayed Onset of Lactation
*Lack Breast Milk Support for Gut Flora



Microbiota transplantation to restore C-section related
dysbiosis

Ingest maternal \ { Swab babies with
vaginal fluids ; - maternal vaginal fluids

( Ingestmaternal feces
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