N

N

Maternal lipid and cholesterol-enriched diet disrupts
fetal development and placental function in a rabbit
model
Anne Couturier-Tarrade, Marie-Christine Aubriere, Olivier Morel, Nicole N.
Charpentier, Michele Dahirel, J. Bertrand-Michel, Pascale Chavatte-Palmer

» To cite this version:

Anne Couturier-Tarrade, Marie-Christine Aubriére, Olivier Morel, Nicole N. Charpentier, Michele
Dahirel, et al.. Maternal lipid and cholesterol-enriched diet disrupts fetal development and placen-
tal function in a rabbit model. Colloque SF-DOHaD, Société Francophone pour la Recherche et
I’Education sur les Origines Développementales, Environnementales et Epigénétiques de la Santé et
des Maladies (SF-DOHAD). FRA., Nov 2012, Paris, France. hal-02746509

HAL Id: hal-02746509
https://hal.inrae.fr /hal-02746509
Submitted on 3 Jun 2020

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.inrae.fr/hal-02746509
https://hal.archives-ouvertes.fr

S

Journal of Developmental Origins of Health and Disease
Volume 4, Supplement 1, March 2013
Proceedings of the founding meeting of SF-DOHaD
8-9 November 2012
Paris, France

;

Guest BEditors: Marie-Aline Charles, Isabelle Le Huerou-Taron and Clapdine Junien

Publication of this supplement was supported by the Sociétéd Francophone pour la recherche er 'educarion
sur les Oxigines Développementales, Environnementales et Epigénétiques de la Saneé et des Maladies,
Absuers of oral and poster presentations from the founding meeting of SF-DOHal? induded in this

supplenent have been assessed by the Sclentific Commiree, They were reviewed by Editer-in-Chief of the

journal priar to publication, and may be ded.

Witk the suppore of:

Qviesan

alflance natieade
pour s sciences de fa vis et de lo wntd

nettiis !nserm

Ingttuk setlomt
dr ta gantd ok de b sothwrcle dtiaals

La le*







St Journil of Develspmental Oviging of Health and Disease, Velume 4. Supplement ]

ORAL N°31

Evaluadon of diabetes’ effects on placental fetal
macrophages

G Sisine, T, Bouckenooghe, 5. Aurientis, L. Storme and

A, Vambergue

EA44RY Envtronnement pevinatal et craissance, Universied

Lille Nord e, France

Fetal placenial macrophages defined as Hofbaver cells
{(FEIBCs} are locatized in the stroma adjacemt to topheblase
and capillaries.' Several functions have been addressed ro
HBCs vansporration of fons, stimeulation or inhibicon of the
other mesenchymal cell's proliferadon, remodeling of the
exvracellular mavix, production of angiogenic growth factors”
and ciie release of cywokines and chemokines, Several scudies
focased on the link berween HBCs and some pregnancy
complications,” buc nothing was reported about the role of
HBCs in the placnre of women affecred by marernal
disberes. Macrophages can respond 1o the hyperglycemic
stimitation modifying their phenotypic profile switching
from M2 {anti-inflammatory} o M1 (pro-dnflammarary).’
Norably, HBCs in a “normal’ placenta are identified as M2
macrophages, In the light of this background, our goal 5w
clafy the effect of ‘diabetes’ on placental fetal macrophages
(ie. HIBUs) fm wisre and 2w wsive (animal modds), Our
preliminary dara demonstrated: (1) an imbalance ar an-
scriptional level between some pro- and antidoflammarory
cytokines and some M1 and M2 markers in disberic versns
comtrol rae placentas; (2) the purified HBCs cufrured in high-
glucose medium have showed an increase of some of the pro-
tnflammarory cytokines (I112b, Tnfa) and a decrease of some
anti-infHammarory cytokine (1110, 14} ar mBNA level. Opee
we provide evidence that hyperglveemia can swisch the feral
placental macrophages from M2 o M1's profile, we will
mvestigate whether marternal hyperglycemia can program, at
epigenetic level, the progeny’s macrophages oward » pre-
inflammatory profile, leading o a predisposition o membolic
diseases in adulthoed. The results obuined in our animal
model will be used as preliminary data to stare the prefiling of
FIBCs in wpe | and ype 2 diaberic womens placenras

(Cohorr DIAMANTY.
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Maternal lipid and cholesterol-enriched diet diseuprs fetal
development and placental function in a rabbit model
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We have shown thar marernal adminisuadon of o lipid (8%) and
cholestern] (0.2%)enriched dier (HE died) in 2 mbbic model
leads to intaumrine growth fowr (IUGR) and increased
offsping suseptbilty © sees body B overweighe and
hypertension in aduls,’ To examine the lhk beoween the fewl
deseloprment and mewmbolie consequences in ler lif, placental
development has heen explored. Female rabbits were fod with a
corrol (C) or B dier from 10 weeks of age and throughour
gestarion. At 28 days of gestation, dams were anestherived and
a lapasoromy was performed 1o collect placens and plasma, Feml
weight in HF group was significandy rechuced compared with C.
Total choleserol and wiglycerides concenteations in HE feruses
were significandy Incressed by 1.2+ and 23-fold, respecrively,
compared with C, The strucrural anslysis of HM plicences
revealed an abrormal scowmuladon of light vesicles, idendfied as
{ipid droplers in dhe wophablast layer, Toral content of cholesterol
esters and wiglyeerides were alo significundy increased in FH
placenms, The cxpression of genes involved in placental growth,
visculastzation and nutrient tansfer has been studied.  FIH
placenes were chamererized by a significant decrease in LO4-
reoeptar, (036, LXR-a, ABCGI, SLEF8AT and SLO3842
manseripts. T he downregulaton of ZXR-cv mRNA was correlated
with a dearease in protein expresion. These daw demonswratw that
maternal HEL dier reduced cholesterol transport dirough the
placenta as evidenced by placental gene expression and cholestered
ester accumulagion. in contmst, fawry acid wansport was not
regrudused, which could eaplain the excess of body B in adude.
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Hyperdipidie hypercholesteealemic moternal diet affects
easly embryonic gene expression and woploblast function

V. Duranthon, O. Picone, C. Arclilla, N, Peynor,
M, Dahirel, T, Aguirre-Lavin, N, Beaujean, A, Tarrade and
P, Chavatte-Palmer
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Jouy en Josas, France: ENVEA, Maisons Alfare. France:
FromUp Faundation, Parir, France

Macernal diets bave been shown to affect fetal development and
postnatal health, However, their effects on early preimplantation
embryo remain less documented. Feeding rabbir females with
vperlipidic (3%), hypercholesterolemic (0.2%) dier (FF dien)
fiom 10 weeks of age resulred In intrauterine growth rerardation
of the progeny as soon as day 9 post Fertilization,” We thu
wondered whether ealy embryo was affected by this matermal
dier. Therefore, we compared the vanscriprome of embryos
developed in HEEfed fomales with thar of their conwal {T)
counterparts at the stage just following the onser of embryonic
genome  aceivadon (16-20 cell smgel, Chr sanseriprome
analyses evidenced the oversxpression of ADIPOPHILIN in
HH embryos. ADIPOTHILIN envodes for 2 prowein involved
i the ewdy steps of lipid droplers formaden fiom che
endoplasmic rerienlum, s overexpression ar embryonic genome
activation  smge was confirmed by quandmtie  RTWPCR
analyses. It seems m be transient as sranscript quandbeation at
the blasmeyst stage did not detect significant differences between
HI and C embrvos. Flowever, very interestingly, bamuno-
cywchemical analysis of ADIPOPTILUIN localzadon ar the
blasmeyst seage showed that ADIPOPHILIEN colocalived with
Nile Red-scained lipid droplets in the cytoplasm of wophoblast
eells in BH embryos. Such lipid droplers scoumulatdon was not
found in contol embryos. Leer on, duriag gestacion, HE
conceptuses displayed dmilar lipid droples in the labyrindhine
zone af their placenta, wheneas C concepruses did not. Thus, owr
results evidenced that embryo gene expression may be sensitive
to materngl dier as early a5 embryonic genome activation stage,
and gene dereguladon may be involved in eardly pernubaton of
exteerbrvonic dssues that persists during pregnancy,

Key words: embryo, maternal dier, periods of plasticity,
pregnancy, small animals
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Transcriptowic analysis demenserated 2 placental
dysfunction during maternal dizhercs
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Nowadays, there s Increasing evidence for a mole of the
pexinatal environment in the merabolic programming of adult
life, A dhisturbed intrauterine miliew, such s mareral dishews,
can favorthe ovcwrrence of chonic diseases in edulthood. In
animal models of streprozotocin (STZ)-induced diaberes, few
stacies have assessed the potentyl role of the placenta and
pagicularly the implication of fero-placental genes on ferml
programming. In our wark, we (1) evaliawm the consequences of
maternal fvperglycenia on pups’ meesholismy (2) use syswems
biology approach 1o analyzedifferentally expressed placenral
genes involved in intmauterine growth remeraton (TUGK). We
used three groups of animals: 13 (o= 3. receiving 65 mpfhg of
STZ ar G7), D30 (n= 9, receving sequentially STZ and
75 mglkg of Nicodnamide at G7) and a conrol group (2= 9),
We have evaluared metabolic pammeters in mochers during
gosmton and in pups at bivh. Placenl wholegenome
wpression  was  performed to identify genes  differentially
expressed between experimencal groups (Uuming). Diabetes i
DS group is more pronounced than in D30 group. We have
observed i owr teared groups an [UGR with placental
byperrophy. Histological obseevations showed a clear hypovas-
cularization. These observations have been correlared with our
manscriptomic  amalyses showing a modification of genes
implicted in angiogenic pathways, Especially, prolacdn gene
(Fald change ™4} and prowin wers highly upregolated In che
D8 group partially explaining the hypovascalariation that con
b dhue w0 prolactin antiangiogenic effecr. We confirmed these
ohservarions tn human on placenal ssmples collecred from
pavienes with type | diabetes (DIAMANT Cohorg). Materaal
diaberes Induces a profound modification of placenml genes
leading w a defect in angiogenesie, IUGH ohserved i the result
of the placents! hypovascularizadon and could profoundly
modify the membolic imprinting of the fetus.

Key words: developmenral programming, diabetes, feral
programming, gestational diabetes

Statement of interests Authors report no conflict of interest,

Email thomas.beuckenooghe-3@univelilled fr

POSTER N°32
Mild gestational hyperglycemin n rat Jndices feral

overgrowtl and modulates placental growth factors and
mutrient transporters expression
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Mild  pgestational  hyperglycemic  (MOGH)  constiroms an
adverse environment dizring pregnancy and is often associated
with fetal overgrowth.' [arraucerine environment s an
important determinant For placental development, which s




