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developmental programmingo

Stimuli during critical period of early development

\ 4

Permanent changes in physiology / metabolism

\ 4

Short and long-term health consequences



Introduction

A Dutch famine cohort study
o hungerwinter WWII

Famine
1944 145 g 1946 1947
Unexposed éxposcd Unexposed
(born before) (concelved after)
Painter et al., 2005 = birth




Introduction

Nulliparous _heifers Dairy cows
Bred at £+ 15 months Inseminated < 100 DIM
Large part Produce large amounts
of oody growth of milk
during first gestation while being pregnant

¥

Demanding in terms of energy and nutrients requirements
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Placental development

Maternal Environment

Diet High Altitude, Toxins, Temperature, Stress
Mother Macre- / Micro- Substance abuse, Day length, Drugs, e
nutrients Maternal constraint & disease :

Maternal hormone availability

Placenta ! Placental structure & function

Fetal environment I Fetal hormone availability

Fetus

GENE EXPRESSION

DNA methylation, Histone modifications, Non-coding RNA,
Transcription factors, Imprinting, RMNA stability

PROTEIN ABUNDANCE
Enzymes, lon channels, Transporters, Receptors, Signalling malecules, Cyto-skeletal proteins, Growth factors

Fetal growth and development
Developmental programming

Phenotypical diversity

Physiological variability, Disease susceptibility, Aging, Longevity

Fowden & Forhead 2009 e



Placental development

A Aim: assesseffect of maternal body growth/
milk yield on placental development

A Expelled fetal membranes
o maternal growth: BB heifers2 BB cows
o maternal lactation: HF heifers2 HF cows

Van Eetvelde et al.,, 2016 ®



Placental development

A Expelled fetal membranes
o weight of membranes and cotyledons
0 cotyledon number
0 cotyledonary surface area
Y exchange mother - calf

Van Eetvelde et al., 2016 ®



Placental development
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Placenta Membranes Cotyledons

Primi HF @ Primi BB = Multi HF = Multi BB
* *pP<005 Van Eetvelde et al., 2016 ®



Placental development
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¢ *P<0.05

Van Eetvelde et al.,, 2016 ®



Placental development
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° nutrient-restricted ewes (Clarke et al., 1998)
° nuclear somatic transfer (Miglino et al., 2007)
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* P<0.05 Individual cotyledonary surface range (cm2)

° Van Eetvelde et al.,, 2016 ®



Cotyledon

Placental development

Primi HF Primi BB Multi HF Multi BB

* P<0.05
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Total cotyeldonary surface (m?)

Primi HF Primi BB Multi HF Multi BB

Van Eetvelde et al.,, 2016 ®



Placental development

A Compensation mechanisms of the placenta

0 early gestation: developing more cotyledons
Asurvival of pregnancy

0 late gestation: expansion of cotyledonary surface
Aincreasing nutrient demand of fetus

° Van Eetvelde et al., 2016 ®
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