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 Evidence for developmental 

programming in cattle 



óDevelopmental programmingô 

Stimuli during critical period of early development  

 

 

Permanent changes in physiology / metabolism  

 

 

Short and long-term health consequences 



ÅDutch famine cohort study 

o hungerwinter WWII  

 

 

 

Painter et al., 2005 
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Introduction  

Nulliparous  heifers  Dairy  cows  

Bred at ±  15 months 

 

 

 

Large part  

of body growth  

during first gestation 

Inseminated < 100 DIM  

 

 

 

Produce large amounts  

of milk  

while being pregnant 

Demanding in terms of energy and nutrients requirements 
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ÅUndernourishment 
during pregnancy 

 

ÅEnergy restriction 
for embryo/fetus 

 

 

ÅPlacenta 

ÅBirth weight 

ÅLong-term health 
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ÅGrowth/ lactation 
during gestation 

 

ÅEnergy restriction 
for embryo/fetus 

 

 

ÅPlacenta 

ÅBirth weight 

ÅLong-term health 
and production 

? 



PLACENTA 

PRENATAL 
   birth size 
   metabolism  

POSTNATAL 
   growth 
   fertility  
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Placental development 

Fowden & Forhead, 2009 



Placental development 

ÅAim: assess effect of maternal body growth/ 
milk yield on placental development 

 

ÅExpelled fetal membranes  

o maternal growth: BB heifers ª BB cows 

o maternal lactation: HF heifers ª HF cows 

 

 

Van Eetvelde et al., 2016 



Placental development 

ÅExpelled fetal membranes  

o weight of membranes and cotyledons 

o cotyledon number 

o cotyledonary surface area 

Ý exchange mother - calf 

 

Van Eetvelde et al., 2016 



Placental development 
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Placental development 

* P<0.05  
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Individual cotyledonary surface range (cm²)  

Multiparous BB
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* P<0.05  

Van Eetvelde et al., 2016 

º nutrient-restricted ewes (Clarke et al., 1998)  
º nuclear somatic transfer (Miglino et al., 2007)  
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* P<0.05  
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Placental development 

ÅCompensation mechanisms of the placenta 

 

o early gestation: developing more cotyledons 

Åsurvival of pregnancy 

 

o late gestation: expansion of cotyledonary surface 

Åincreasing nutrient  demand of fetus 

 

 

Van Eetvelde et al., 2016 



PLACENTA 

PRENATAL 

POSTNATAL 
    

Studies 

LACTATION 


