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STATE or THE ART

1 - Developmental sriging of health and disease: moving
from biological concepes o interventions and policy

Mark HManson

University of Soutbampron, Southampron General Hospital,
Southampron, UK

The rsng incidence of nonceraraunicable diseases (NCDs),
sspecislly in young adults, presents grear huwmanizrian and
econamic challenges to high-resource and, increasingly, © low-
sesolece couniries. Nonoommunicble diseases (NCDs), including
carciovasaudar disease, dinberes, chronie lung disease, allergy, some
torms of cancer, cognitive decling, osteoporosis, sarcopenia, and
affecrive disorders, are the world's biggest killers, Fighry percent of
these deaths occur in fow- and middle-income countries, especially
as these countdes undergo sociveconomic improvemnent afwer
rechuctions in infectious disease. The World Hedlth Onanization
predicts a global increase of 17% in NCDs over the next decade,
No fonger conddered o be divenses of affluenee, NCDs are
exerated by wbanizcion and changes In social and lifescyle
factors such as dier and Family sibe. NCDs are preventable, bus
new injriatives are needed o nstinue suck: prevention, especially in
carly life. We emphasize thar all children are affected by thedr early
developmenml conditions, not just children mposd w a very
delient environmenr, and that dhis has long-term consequences
for their predisposition to NCDxs We highlight the Homedie]
plications of these developmenml origins of health and disease
DO wncept of NCDs and discuss the bnplications for
healch policy. New research emphasizes the imporrance of eurly life
tactors i establishing the sisk of NCDs through madequare
responses to larer challenges, such as an obesogenic envitanment.
A pew focus on Inferventions to promore a good st 1o e in ar-
risk poputations necessitares revision of public health policy, with
implications for the health, educuion, and empowerment of
women and children in pardodar,

2 - Environmental Stressors in the Developmental
Chrigins of Diseaser Evidence and Mechanisms

Moshe Szyf

Departneent of Phavmacalagy and Thevapentic,
MeGill Usiversiey, Montreal, Quebee, Canada

A vast hody of epideniological dam has suggesred thar childhood
stress i msoclated with a varlery of plysical and menml health
challenges lamx in life. The criteal question & what is the
mechanism? How could either physical- or sochal- stress ealy in

life be registered in the genome of the offspring and stably affecr
e phenoiype! We have been resting the hypothess thar DINA
methylrion, a covalent modification of the DNA, mediates the
long rerm effeces of ealy i environmentl exposure on genome
furmetion. The partern of diswibuton of methyl groups in TINA i
differenc from cell-type w cell type and i confersing cell specific
identizy on DINA during cellular differendation and organogenesis.
This s an innare and bighly progrmmmed process. However,
recent data suggests thay DINA methyladon Is not only involved in
cellular differentiadon but thar it is sho nvelved in modulation
of genome funcdon in sesponse to sgnals from the physical,
biolegical and social environments. We propose that modulation
of DNA methvladon in response 10 environmenal cues eady in
life serves as a mechanism of life-long genome “adupraron” thac
medecutardy embeds the eprly experiences of o child M murtae™} in
the genome Crature”), Data dhat supporsy chis Bypothesis from
rodent, non-buman primares, humang and population studies
will be discussed. We have esublished thar the sate of DNA
methyladen of a critical gene in physiological stress conrol, the
ghucocoricoid  rapor i differentially  medrdared in adule
hemans hippocampus in association with carly life advessity as
it s in a rodent modet of differential masernal care, We rested the
hypothesis cha the change in methylation thar associates wich early
life ackversity is not timited o several condidae genes but thar it
invoives multple Hincions! gene networks and dat it & new limiced
o the brain, We show differential IINA medndadon landscapes
in Treells from rhesus monkeys that were deprived of 2 mother
carly in life as well as changes in DNA methvlation in white blood
cells From adules whe were exposed ro high social adversity eatly in
life, Ditterent early e experience are awochired with different
DNA medhylaton lindscapes. These dom support the hypothesis
that cxpostere w steess early in ffe resuls ia 2 broad genome-wide
and systern-wide dunge in the DINA methylarion landscape char is
hvnothesized 0 serve as a genome wdapririon. mechanism,

3 - Devefopmental Origing of Non-Communicable Diseases
and Dysfunctions: Implications for Animal produciion

Pascale Chavarre Palmer
BOR INRA-ENVA UMR 1198, fony en Josas, F

DOHAD mechunisms are shared by livescock, Worldwide,
animal breeding activities play a major role in the reduction of
poverty wil the improverment of fooed security. We also currently
face a growing need for animal products, to provide the necessuy
procein sources for human populations, Moreover, with the
current global dimatic changes, the breeding industy Is required
w adspt w the increasing inddencs of biological hazards induding
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tempesature rise, increasing risks and severity of draughes,
river flood disasters and decreased crop yields In terms of animal
production, dese fiecuarions ave liely o cause iwegulariny in the
quantity of forage and cereal vield and w induce quantimve and
qualizrive variztions in the dier provided o the animals with shor
ot even long e periods of nuaddonal reswieton. In animals
raised for reproduction, these can result in long rerm physiological
effects on animal health and reproductive paramerers as well
as on the quality and quantity of products. Through a better
understanding of the effects und of the epigenenc mechaniams
involved i DOHaD, in addidon o the careful wse of animal
penetic sclection, both amimal producton and welfare can be
improved and same of the negative effecs of feedsulT restriction
conld be prevened.

KEYNOTE SPEAKER
Newrpendaocrine Origins of Obesity and Diabetes
Sébastien G. Bourer

INSERM U837, University Lille 2, F: Childven's Flospizal Los
Angeles, University of Southern Culifarnia, UJSA

The incidence of obesity is increasing at an alanming rare
and  this worldwide epidemic represents an ominous
predictor of increases in disenses such as type 2 diaberes
and metabolic syndrome. Epidemiclogical and  animals
studies suggest that alteration of the membolic and
hormenal environment durng cridal pedods of develop-
ment i associared  with  increased  riske for  obesity,
hypercension, and type 2 diabetes in larer [ife. There is
general recognition thar he developing hrin s more
susceprible to envitonmental insules than the aduole brain.
In pasicular, there iy growing appreciation thar develop-
mental progremming of neurcendocrine systems by the
perinaral environment represents a possible cawse for these
diseases. This wlk will summarize the major stages of
hypothalamic development and will diseuss potendal perods
of vulnerabilicy for the development of hypothalemic
neurems involved in Feeding reguladon. Ir will also provide
an overview of recent evidence concerning the action of
perinatal  hormones (nchuding leptin and ghrelin) and
mutrition in programming the development and organiz-
tion of hypothalamic circuirs that regulate energy balance

and repraductive function,




