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ORAL N°41

Adoption prevents metabolic alicrations In male rats
with intraunterine growih restricton resnliing from
maternal soderputition

1 5. Wartez, F. Delshaye, 1. Dutriez, V. Monrel, AL Dickes,
E. Denher, | Lesage, C, Laborie, C. Breron, B. Foligné and
D Vieau

EAGA89, Perinaral Fnvironmone and Crvowth Unidt, Maternal
Perinatal Undernuirition Team, University Lille Noveh of
Erance, Lills France

Epidemiological and experimental dam show thar incrauter-
ine growth eswiction JUGR) sensitizes the development of
adult chromic discases such as obesity, diabetes andfor
hypertension, "™ [t was also reported thar growth alterations
during the early postnatal period (Le. lactatian) can exerr
longererm effects on programming/deprogramming of mera-
bolic diseases.® Using an cxperimental model of maremal
perinatal undemnutrition of 50% (FRS0 model) in rars thac
induces intraurerine and excrauterine growth retardation in
the offspring, we have shown that FR50 male animals exhibir
rechuced body weighe, alresations in carbohydrate membolism
and mild hypertension at the age of 6 months. In neonates,
sdoption of IGR newborns from mothers fed ad fibium
allows normalizing ctheir body weight as soon as postmacal day
{(PNID) 4, and sestoring PN and PNI2Y plasma Teprin
concentration to levels companable ro those observed
control newhorns, snggesting thar mother regimen during
lacration dictares leprin plasma levels in pups. Interestiagly,
adﬁp'riaﬂ also prevents the development of hypertension and
alterations in gheaemic conrol ohserved o response o an
orzl glucose wlerance test. Finally, underaurivion during
lactation  decreases milk leptin concentration, In our
experimentsl model, adoption allows an exdy carcheup
growth and  restoration of plasma leptin Jevels durning
lactation, and is associnted with long-term prevention of
metabolic alterations programmed perinatally in adult male
rats. This work opens new perspectives for identifying
compounds that may enter in the composition of infanr
formuda, in an sreempr w precociously ‘deprogram’ diseases
in adults.
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Epigenetic mechanisms are evoled o explain inerindividual
ﬁl}d Eﬁﬂﬂﬁ“gﬁﬂﬁr{ FEGH Va[‘i:!tiﬁﬁ‘: iﬂ t[iif pi'()ﬁ(fn(f';ﬁ ar ffgi\?téﬂ!cﬂ jF4]
develop dierinduced obesity (T}IO) of inbred C37BLAGT mice
even uider che same high—fm: diet. " Feeding obese and disbetie
mothers ¢ conmrol dier during the periconceptional/gestadon/
Jacmron period led w0 a pmnmmm& ar:x'spmfu, shife from
proneness to resistance to DO in the offspring” In this study,
Affyrnerrix micromrays highlighted the  prominemt mwle of
leptn-feprin  recepror cyrokine pathways and 2 crossalk
berween muscle and liver, The top-ranking genes wers die
lepun (Lep) gene upregalaced In mouscle, and the Teprin recepror
(lepr} and suppressor of cvrokine signaling 2 (Socs2) genes
drasiically downregulired in liver only, Weight-gain proneness
as opposed o resismace was asocited i muscle with an
inflammamory process reluted w0 altered levels of adipokines, and
in liver with an alered lipid processing and increased fipid
droplers formation, suggesting a strong connection of Lepr and
Sous2 w far mewmbolism. Locus-specific epigenetic analyses by
bisulfire-pyrosequencing and ChIP PCR of Lep, Lepr and Soes2
reverled 2 role for specific OpG metbyladion and histwone
acetylasion and  methyltdon marks in the  thsuespedific
regularion of these penes with specific profiles associaed with
the ahesity-prone phenowype, whereas resismnt mice epigeneic
landscapes  evoked 2 strong tendency toward  normaliey’.
Emphasiing the hitherro mnsusperred role of Lepr pene
expression in peripheral leptin resistance® and s liver specificicy,
this work is the firse w describe epigenedc changes in Lepr
mssociated with s downreguladen as porentially wefid markers
i the follow-up of leprin resistance treacment in obese patients.

Key words: [INA methylation, epigenetics, histone pose
ranslarional modifications, leptin resistnce. leptin signaling,
metabolic adaptation
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