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FEvaluatdon of diabetes’ effects on placental fetal
macro phages

G, Sisine, T, Bouckenooghe, 8. Aurientis, L. Storme and
A, Vambergue

FA4489 Envivennement périnatal et crofssance. Universtte
FLille Novd s, France

Fetal placenml macrophages defined as Hofbaver cells
(HBCs) are localized in the stroma adjacent to trophoblast
and capillaries,’ Several functions bave been addressed w
HBCs: ansportation of lons, stimulation or lnhibition of the
other mesenchymal cell’s proliferation, remodeling of the
exeracellutar matrix, production of angilogenic growth facors®
and the release of cytoldnes and chemokines. Several studies
focused on the link between HBCs and some pregaancy
complin:aticmsﬂ bur nothing was reposted abowr the role of
HBCs in the placena of women affeceed by maternal
diabetes, Macrophages can respond to the hyperglycemic
stimulation  modifying their phenotypic profile mvitchin%
fom M2 (md-inflamnmarory} to M1 (provinflammarory).
Morably, HBCs in o “soimal” placenta are identified as M2
macrophages, In the light of this backeround, our goal is w
cladfy the cifecr of ‘diaberes’ on placental fersl macrophages
{i.e. HBCs) iw wipre and dr wiwe (animal modds), Our
prefiminary data demonstraved: (1) an imbalance at oan-
scriptivnal Jevel between some pro- and antd-dnflammacory
cycokines and some M1 and M2 markers in diabetic versus
corrol rar plecentas; (2) the purified HBCs culrared in high-
glucose medium have showed an increase of some of the pro-
inflammarory cytokines (I112h, Tnfe} and a decrease of some
ang-inflammatory cytokine (1110, 114} ar mBNA level, Onee
we provide evidence thar hvperglycemia can switch the feral
placental macrophages from M2 o M1's profile, we will
investigate whether maternal hyperglvcemia can program. at
epgenetic level, the progeny’s macropheges wward a pro-
inflammatesy profile, lading o a predisposition to merabolic
diseases in adulthood. The results obmined in our animal
model witl be wsed as prefiminary dara o start the profiling of
MBCs in type 1 and type 2 diaberic women's placenras
(Cobort DIAMANT).

Koy wards: diabetes, feral progiamming, immune funcion,
placenta
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Maternal lipid and cholesterol-erriched diet disrupts fetal
development and placental function in & rabbit model
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M. Dahirel’, J. Berorand-Michel® and P, Chavatte-Ffalmer'
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We have shown that maternal administration of a lipid (8%) and
cholesteral (0.2%0)-enriched dier (MM died in o mbbic model
leads w intauerine growth facor (JUGR) and  incrensed
offspring susceptibllity w exeess body R overweighe and
hypertension in aduls," To examine the link hetween the fetal
development and metabolic consequences in fater [ife, placentl
development has been explored. Fernale rablits were fod with
congrob () or HBL dier from 10 weeks of age and throughour
gestation. At 28 duys of gestation, dams were anesthenized and
2 laparotony was performed o collect placenem and plasma, Fewl
weight in PP group wes significantdy redueced compared wish C.
Toral cholesterol and wighyeerides concenerations in FIH fertses
were significandy ncreased by 1.2+ and 23-Pld, respectively,
compared with C. The sunctural anslysis of HE placentas
revesled an abnormal accumuladon of bght vesides, identified as
lipict deoplers in the mophoblast layer, Towml conent of cholesterol
esters and wiglycerides were zho significanty increased in HH
placencas, The expresion of genes Involved in placencal growth,
vascularization and sumient anster has been sudied, FIH
placenms were characterized by 2 significant decrease in LDL-
reveptor, CL36, LXRea, ABCGE, SLO38AT and SC38A2
eanseripes. The downreguladon of LR mRINA was correlated
with a decrease in proteln expresdon. These dam demonsmate that
raterent FIED dier reduced cholesterol teansporr through the
placena as evidenced by placenral gene expression and cholesterol
ester accumudadion. In contrest fanty acid mwansport was not
regulured, which could explain the excess of body far in adubs.

Key words: body composition, marernal dier, placenta,
pregnancy, small animals
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Hypetdipidie hypercholesterolentic marernal diet affects
eatly embiyonic gene expression and trephoblast function

V. Duresthon, O, Picone, C. Arclillla, N Pevnor,
M. Diahirel, T Aguirre-Lavin, N. Beaujean, A. Tarrade and
P. Chavarre-Palmer
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Jouy e Jows, Frances ENVA. Maisons Alfort, France;
FremUp Foundation, Paris. France

Maternal diews have besn shown to affect fetal development and
postnazal health, However, their effects on endly preimplancaton
embryo rersin les documented. Feeding rabbir females with
hwperlipidic (8%), hypercholesterolemic (0.2%) dier (FIH diey
from 10 weeks of age resulred In Inmanerine growth recardarion
of the progeny 58 soon as day 9 post ferilization.' We thus
wondered whether early embryo was affeceed by diis matwernal
diet. Therefore, we compared the tmnscriptome of embryos
developed in HEidfed females with dhat of their conwol (C)
counterparts #t the stage juse following the onser of embeyonic
penome  activation  [36-20 cell smge). CQur  wanscriprome
aralyses evidenced the overexpression of ADIPOPRILIN in
HFf embryos. ADIPOPHILIN encodes for & protein involved
in the euly steps of lipid deopless formadon from the
endoplasmic festeulum, Jes overespeession a0 embryonic gename
activation smge was confiemed by gquandmdve RT-PCR
analyses. It seems mo be teansient as manscript quantification ar
the blastocyst stage did not detect significan: diffetences berween
P and C embryos. However, very interestingly, immuno-
cywchemical snalysis of ADIPOPHILIN localmamion ar the
blaswicysr srage showed thar ADIPOPHILIN colocalized with
Nile Redestained lipid droplers in the cyroplasm of rophoblast
cells in FEH embryos. Such lipid droplets scaumulaton was not
found in conwel embryos, Later on, dudng gestadon, BB
eoneepzuses displyed similar lipid droplers in the labyrinthine
zone of their plcent, whereas C concepruses did nor. Thus, aus
results evidenced thar emnbryo gene expression may be sensitive
w maternal dier a5 early as embryonic genome acoivarion smge,
and gene deregulation may be involwed in early periurhation of
extracinbryonic tssues thar persists during pragrancy.

Key wordss embryvo, maternal dier, periods of plasticiy,
34 } 3
pregnancy, small animale
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Transcriptomic analysis demonstrated a placental
dysfunction during maternal diabetes
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Nowadays, there is incressing evidence for a role of the
perinaral environment in the metabolic programming of adult
life, A disturbed intravmerine miliew. such as marernal diaberes,
can favorthe occurrence of chronic diseases in adulthood, In
animal models of steptozotodin (ST )-induced diaberes, fow
smadies have assessed the patendal role of the placent and
partienlarly she implication of feto-placenm! genes on ferl
progmiming. In our work, we (1) evaluate e consequences of
maternal hyperplycemia on pups’ memholism () use syswms
biology approach 1o analyredifferentially expressed placantal
genes involved In inteerine growth semrdadon (IUGR), We
used three groups of animals: 15 (== %, recelving 65 myg/flg of
STZ ar G7), D30 {(n=9, receiving sequentially STZ and
75 mipfhy of Nicodnamide ar (37) and a conteol group (n =9,
We have evalimeed merabolic perameters in mothers during
gesttion amd in pups ar bih Placenal whole-genome
expression was peformal o identily genes  differendally
expressed. hetween experimental groups (luming. Diaberes in
8 group is more pronounced than in D30 group. We have
observed. in our treated proups an TUGR with placental
hypertrophy. Histological observations showed a clear hypovas-
calarization. These ohservations have been corrdated with our
ganscriptomic analyses showing 2 modificarion of genes
implicated i anglogenic pachways, Especidly, profactn gena
{Fold change >4} and proteln were highly upregilated n the
DS group partially expliining the hypovascularization ther con
be due w prolactn and-anglogenic effect, We confirmed these
observarions in human on plawcental samples collecred from
patienzs with type 1 diaberes (DIAMANT Cohory, Marernal
diaberes induces @ profound modification of placenml genes
teading to a defecr in anglogenesis. JUGR observed i the result
of the pheencl hypovasculaizadon and could  profoundly
modify the metsbolic imprinting of dhe s,

Key words; developmenwl progiamming, diaberes, fewl
programming, gestational dizberes
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Mild gestations] hyperglycemiz in rat indwoes fetal
overgrowth and modulates placental growth factors and
mutrient transporiers expression

Q. Clssé, L Fajardy, A. Dickes-Cooproan, E. Moitror,
V. Maneel, B Denhez, 1. Durier-Casteloot, C. Breton,
J. Lesage, ID. Viea and C. Laborie

FAL489, Unite’ Envirormement Pévinaral vr Croisance,
{niversite’ Lille Novd de France, Franee

Mild  pesrational  hvperglycemiz {MGED)  constirures  an
adverse environment during pregaancy and is often associated
with fetal ovctrgrm’vthﬁ Intravcerine eavironment Is an
important determinant for placental development, which &



