N

N

Perinatal programming of the endocrine pancreas by
maternal diabetes: impact on the development of the
[p-cell mass and glucose homeostasis in the offspring
M.D. Ah Kioon, A. Chavey, D Bailbe, Linda L. Maulny, Jean Paul J. P.
Renard, Véronique Duranthon, B. Portha, J. Movassat

» To cite this version:

M.D. Ah Kioon, A. Chavey, D Bailbe, Linda L. Maulny, Jean Paul J. P. Renard, et al.. Perinatal
programming of the endocrine pancreas by maternal diabetes: impact on the development of the §-cell
mass and glucose homeostasis in the offspring. 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-02747927

HAL Id: hal-02747927
https://hal.inrae.fr /hal-02747927
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-02747927
https://hal.archives-ouvertes.fr

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 Editors: Maric-Aline Charles, Isabelle Le Huerou-Luron and Claadine Tunien

Publication of this supplement was supperted by the Socieré Francophone pour la recherche et Péducation
sur les Origines Développementiales, Environnementales et Epigénétiques de la Santé et des Mauladies.
Abstraces of oral and poster presentations from the founding meeting of SF-DOMaD) induded in this

supplement have been assessed by dhe Scienttic Commirtee. They were reviewed by Editor-In-Chief of the

Journal prior to publication, and may be cired.

With the suppor of

Qviesan

atlianes natiohals
fasesr g sclences de by vio et de g sante

nseiti 11y !nserm

etttk anlfosal
o Tt obde ls secharche il







S8 fournal of Developmental Origins af Health and Disease, Velume 4, Supplement 1

marernal dizberes has both short- and long-werm consequences
on pancreatic Peoell function, White adipese tissue depors
and skeletal muscle are sensivive progrmming targes in
intrauterine growth reswriction (IUGR}, In premature infanu,
epigenctic modificadons of the AMOT gene, involved in
angiogenesis, may participaze in the development of adule
hyperension. Marernal diabetes programs vascutar fimerions of
conducrance and resismnce arteries, which may conwibure
w hypertension. High-protein feeding in TUGR mr neonates
programs long-term metabolic alrerations. High-fat regimen bas
more deleterious consequences in weaned then in adule s
Children sleep pamern may influence adiposity and overweighe,
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Childhood adversity as a risk for cancer: findings from the
1958 British Birth Cohout Stady
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Adverse psychosocial exposures during childhood may resule
in biclogical changes and heald beluviowrss porenially
involved in the developmen: of cancer in adulthood, The
objecrive of owr study was thus to anafyse whether Adverse
Childhood  Expesiences {ACE) we wssociared with an
ingreaged risk of caneer. The Nadonal Child Development
Study (INCIPS) 35 a0 prospective birth cohort study with dawm
collected over 50 years. The NCDS inchuded all live birds
during 1 week i March 1958 (# = 18,558} in Great Brimin,
Self-reported cancer incidence was based on 533 partidpants
reporting having had cancer ar some poin: and 6080
reporting never having ances. ACE was measured using
reports of: (1) child in care, (2) physical neglect, (3) child’s or
fmily’s conmcr with the prson service, (4) parental
separation becawse of divorce, death or other, (5) family
experience of menzal illness and (6) family experence of
substance abuse (-6}, w wst for g relavonship with cancer.
informarion on socio-economic characteristics, pregnancy
and birth were extracted as potential confounders, and
Informarion an behaviours as potentia! mediaors {smoking,
aleohol, BMB, Multivariate models were run vsing multiple-
impured dara ro accowm for missing data in the cohort. The
prevalence of reporing » cancer before 50 years of age was
14.5% for these with two or more adversities and 6.4% foy
those with none (£ <X 0.0001). The adds of reporting a cancer
tncreases rwolold when an individual has expericnced two or

more adversites in childbood v, individuals whe experienced
no such adversities (OR: 2.04, 95% Ci: 1.42.2.87,
£ (,0001), after adjusting for early IHe confounding factors
and adult mediating factors. It was particulatly vuoe for
women {(OR: 2.3, 95% CI; 1.51-3.44, P<10.0001, respec-
tively, for female respondents who had experienced two or
more adversities in childhood). An accumulation of ACEs
had & positive association with caneer incidence, which conld
be in part a direcs effect mvolving biclogical processes.
Exposure to adversity in childhood should be considered as a
potential risk factor for cancer.

Key words: cancer, eady development and adult disesse,
eptdemiology/public health, lifeconrse
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In recent vears, epidemiological findings had swongly
suggested that A wiern ecposure o muternal disheres i
associared with abnormal Insulin secretion and  glucose
homeostasts in the offipring aad may partidpate in the
excess of marernal transmission in gpe 2 diabetes (T2
From human studies, isolaton of the respective conwibution
of gepede o perinaial envieonmental factors B bardly
attainable. The Goro-Kaldzalki (GK} rar is a spontaneous
mude]l of T2 with decreased B-cell mass observed as cardy as
in feml life, Bllowed by alrered Becell funcdon durdag
postratal Tike. This model s a wseful ool o investigare
whether the deficit of pancressic Becell number is determined
genetically. environmentally or both, The aim of owr work
was 10 derermine the conoibution of the marernal bypergly-
cemia on the development of Pocell mass and function in
g normal Wistar concepris {in the absence of diaberes
predisposing genes), Using an embryo wansfer rechnology, we
implated  ferdlived Wistar vocvies into  psendo-pregnant
diabetic GK femabes. B-cell mass, cell proliferation and cell
neogenesis were measured in the pancreas of E1R8.S feruses,
The pups were either suckled by cheir GE maothers or cross
fostered w non-diabetic Wistar dams to evaluate the proper
influence of perinatal numitional environment, Bell mass,
basal glycemia and ghucose tolerance weare messured in
810 weeks old offspring. We showed that marernal diaberes
impairs early development of the fBecell mass in Wistar
offspring. This defecr is maintained in the pancreas of adult




offspring reared cither by Wistar or by diaberic GK dams, In
this group, the glicose wierance was also alrered in the adulr
offspring. Taken together, owr data provide evidence for o
delererious impact of matemal hyperglycemiz on Beeell devel-
apment and growdh in Wistar ofpring at no spontanenus dsk of
disheres. These dara conibnite to the berrer undersmnding of the
effects of exposure to maternal diaberic environmenr and could
bear imporant public health implicadons in che present conmxe
of growing diaberes epidamic.

Key words: fecell mass, developmental programming,
gestational diabetes, glicose wlerance
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gene expression in adult male rat offspring
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Epidemiological studies have shown char maternal undes
nutrition during pregnancy leads o intrauterine growth
retardation and Jow birdh weight, and may predispose
individuals o the development of metabalic syndrome in
adulthood. Tn order to unmvel the underlying mechanisms,
we have developed a model of prenam] maternal 70% food-
restricted diet throughour gestetion in pregnanc Female ears
called FR30. Adulr male FR38 offspring showed mild
hypertension, fmpaired glucose intolerance and hyperphagia
assaciared with dysregulared light/durk-phase food inmke
thythm.! Under chow dier, hyperleptinemic and hypercorti-
costeroneniic FR3O mw did not show avert obesivy bur were
predisposed to fat accumulation. Indeed. PR30 rars exhibited
a greater adlpocyre arez with & global increase of whine
adipose tissue {WAT} lipogenic gene expression profile,
Despite no fuhar adipocyte hyperteophy, high-far (HIF)-fed
adult ¥R30 offipring displayed a more importane weight
gain with 2 global increase in WAT adipogenesis mRNA
manseript profile. In WAT FR3IOHE, higher leptin sensitivicy
and enhanced 11b-HSIDD2 mRNA (thar catalyses the inter
conversion of adipogenic active corticosterone W inactive
11 -dehvdrocorticosterane) expression levels might be seen as
mechanisms designed to lhnic far deposition by counteracting
adipogenesis.” These ubservations raised questions regarding
the role of the glicocorticoid WAT environment on the
development of adiposity.” [ addidon, gene expression levels
of many pepride precursors and receprors showed marked
modifications, It can be seen as either an adipogenesis
predisposidon  oF proeciive  mechanisms  against Rarcher
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adiposity. Overall, programming ocowred in a WAT depor-
specific manner in FR30 offpring” ln accordance with
dysregulated light/dark-phase food intke rhythm, we also
found thar the deily transeripdonal profile of several dock
genes was modified within WAT ¥R30 offspring. Our daw
indicared thar chreadian dock underwent long-term tmunri-
rional programming that might contribute to the develop-
ment of adiposity in adulthood *

ey words: animal, feral programming, metabolic syadrome,
chesity
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[nerauterine growth resuicion (LUGR) Is associated with
several health problems throughout lfe, Qur program aimad
at fnvestigaring the mechanisms underlying adipose dssue and
skeletel muoscle development i WGR pigs, & species of
wmportance for mear industry worldwide and a broadly
used biomedical model for adiposity. Pabs of piglets were
chosen within Hrers to have either a medivm or a sl
weight ar different stages of gestarion or ar birth. Because of
the hypothesis of a relationship betwesn high-prozein {HP)
inrake in [UGR children and thelr later adiposity, 2 subser of
TUGR piglets was fed FiP formula during suckling, whereas
others received a control formula (AP} thar mimicked the sow
milk composition. In skelera] muscle, the rata berween adule
fast and embryonic myosin heavy-chain isoforms was twotold
lower in small feruses than in their medium lirermares at
2 days before birth, denoring a lower muscular matusity in
HJGR animals T subeutaneous far, ITUGR counversceed the
normal Rll of DLK1/Pref-1 expression during gestation, and
blunted the remporal incresse in sxpression levels of many
differentiating and lipogenic genes; the differences berween
weight grotups were exacerbated zround birt These differcnces
were not assockred with modifications in dreulating concenem-
rions of encgv-producing meeabolhes heoveen weighe groups.




