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Outline of Presentation
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* Understanding the rodent inverted yolk
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* Placental tfransport of immunoglobulins in
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 Can safety tests inform placental
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What is a placenta?



Placenta

Any apposition of embryonal fo parental tissues
for the purpose of physiological exchange

A Unigue Organ

« Composed of fissues from 2 different individuals
« Temporary — but of critical importance
« Morphology and physiology evolve dramatically with age



Materno-fetal Transfer Is Major Function of
Placentae

* Efficiency of fransfer is affected by
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Regardless of morphological
differences, the role of all
placentae is materno-fetal
exchange
However, these differences are important, and must

be taken into consideration for appropriate
extrapolation 1o humans



CAP!
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Understanding the
rodent inverted yolk
sac placenta



Chorioallantoic Placenta (CAP) Develops
Late in Organogenesis of Rodents

Gestational Milestone!
(in gestational days)

2
Species Implcﬁ’ro’rion Primi’rivBe Streak | Early Diffecien’ric’rion CAP Orgonogle)nesis Ends | Usudl Pgr’ruri’rion

Hamster 4.5-5 / 8 — 13 16
Mouse 5 6.5 9 9.2 15 19-20

Rat 5-6 8.5 10 (15) 17 21-22
Rabbit 7.5 7.25 9 12.5 19 30-32
Si;i”ec’ 6 12 14,5 - ~29 67-68
Monkey 9 17 21 ~23 ~44-45 166
Human 6-7 13 21 (287 ~50-56 266

DeSesso (2012) in Developmental and Reproductive Toxicology 3 Ed, RD Hood Ed, Informa Press
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Rodent Inverted Yolk Sac Placenta
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Pinocvtosis and Process of Histiotrophic
Nutrition

DeSesso et al. (2012)

\
Extraembryoni
Extraembr on
mesenchyme?/ coelon‘1, /‘
67, To
,)?f/ Oo embryo
Visceral % S B
Ik sac i
yo ch J’i}c
endoderm @ 3y Yolk sac capillary
ysos I ong. (to vitelline veins)
o) ys ar, Digestant
’he os mey diffusing to /
embryonic
vessel A
/; - e
\ . 4 @0@ Py :. \ \
o » ’ < - -‘
4y 7. ol o
R Yyy,) <= @
@/(/ v * a . ), '.‘ ..:.:'
2= - Vaggg,, & ’-IanS
SN Ul placenta
s \ U ” Residual
. / body
" " " .\ /
Uterine epithelium SN~ .
egenerating
/\ Reichert’s
membrane
J )




Day 13 Rat Conceptus
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Human Yolk Sac Development

* Yolk sac never surrounds human embryo and does
Nnot Invert

A\
N

> e Carney et al. (2004)
CHORION R

* Nevertheless, pinocytosis is an important mechanism
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Placental tfransport of
Immunoglobulins in
rodents and humans

[



Immunoglobulin G Structure
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How Do Large Biomolecules (1gG) Get to
Offspring?
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But rodent
syncytiotrophoblast cells
do not have FcRn
receptors

18



How Do Large Biomolecules (1gG) Get to

Rodent Offspring?
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Comparative Periods of Biopharmacevutical

Transfer
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Can safety tests
inform placental
research?



Safety Tests that Involve Placental

Transfer

* Embryo-Fetal Development Tests (EFD)

* (Multigeneration)

* Pre- and Postnatao

Reproductive

‘'oXiclty Tests

Developmen

- Test (PPND)
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Pre- and Postnatal Development Study (PPND)
with Behavioral/Anatomical Measures
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Advantaages of Pre- and Postnatal
Development Study (PPND)

* Assesses functional consequences of mid to late gestational
exposure

=Relevant for risk assessment of monoclonal antibodies
 Examination of pre-term fetuses not adequate to reveal
possible on functional development
* Fetal exposure to maternal IgG increases as pregnancy progresses
=Useful for understanding real-life exposures that cause effects
* Helpful for setting exposure levels that can be used in mechanistic
models to avoid using super-pharmacological exposures
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https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/adverse-event

Is there a “best”
placental model?



General comments

* |[n vivo models
- Incorporate ADME and vascular alterations not yet possible in vitro

* Non-human primates
-  Among apes
* Chimpanzee placenta is nearly identical to human
* Ethically untenable

-  Among old world monkeys
* Rhesus is best studied (but problematic)
- Bi-discoid placenta
- Superficial implantation
- Poor invasive potential
- Prone to abortion
* Not a particularly good choice 26



Reproductive and Placental Characteristics of Six Mammals
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]
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1.2 9
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22

10-16

/9
Discoid
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Data from: Ramsey (1982); Aguilera et al (2022); DeSesso (2012); DeSesso et al (2012)
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Summation
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Conclusions

lacentae have disparate anatomies, but common
function

The rodent inverted yolk sac placenta enables materno-
fetal exchange early in gestation

Among safety tests, PPND provides best ability to investigate
health effects of iImmmunoglobulins

- If TK is performed it can inform dose-setting for in vifro tests

Placental research is best considered as a tapestry wherein
diverse tests in various systems contribute to our
understanding of this complex organ

There is no single “best” model 29
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