
Maternal backfat and gestation feed level on 

offspring 



 
 Nutrition in early life permanently alters metabolism of offspring  
 
   Obesity, cardiovascular health, diabetes 

300,000 kids obese in 

Ireland 
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Gestational weight gain for overweight woman?  
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No consensus in EU 
No WHO recommendation 
Excessive weight gain is prevalent  
USA 2013:adequate weight gain was  32.1%, excessive weight gain = 47.5% 
 

USA:50% of pregnant woman are overweight at the outset of 
pregnancy 

Weight pre-pregnancy? 

Litters 
Self limit  
-food intake 

ruminants 
Meal eating 
Digestive tract 
Cardivascular 
Organ sizes 
Do not self limit 



Restricted 
1.8 kg 

Control 
2.5 kg 

High  
3.5 kg 

Restricted 
1.8kg 

Control 
2.5kg 

High 
3.5kg 

STATISTICS: mixed models SAS 
Fixed/random effects, covariates 
depend on sow or offspring data 

Overweight pre-pregnancy? 
Gestational weight gain? 

Food Intake 

425 individual offspring at different life stages?  

n=78 

n=80 



Gilts selected @ 22 weeks 
F1 Large white X landrace 

Backfat 
7-9mm 

10-12mm 

Restricted 
1.8kg/dry sow diet 

Ad libitum 
Gilt diet 

32 weeks  
insemination 

12mm 20mm 

Control 
2.5 kg 

High  
3.5 kg 

Restricted 
1.8kg 

Control 
2.5kg 

High 
3.5kg 

Restricted 
1.8 kg 

Day 25-90 gestation 

All received same lactation diet 



• Litters were standardized at birth by cross fostering within 
treatment groups 
 

• Representatives of LBW (<1.2kg),  MBW (<1.5kg),  HBW 
(>1.7kg) 
 

• Males and females 
 

• 155 piglets sacrificed d28 weaning 
 

• 270 adult offspring day130pw 



Milk composition at day21 

Fat gilts  
>% fat in milk 
Less sat fat 
C10, C12, C14 
More unsat fat 
C18, C20 
Ratios: 
1.73:1 V 1.55:1 

Weight pre-pregnancy (Fat V Thin gilts) 

Interactions: gilt body condition X gestational feed levels X offspring 
birth weight 

Amdi J.NutSci. 2013  



Fat mothers = heavier offspring 
Offspring were fatter & less muscle 

9 Amdi et al. Animal 2014, 8:2:236-244 

m.semitendinosus muscle lighter weaning 

Weight pre-pregnancy (Fat V Thin gilts) 



m.semitendinosus  
>succinate dehydrogenase 
Higher oxidative capacity 

No effect 
adipokines, inflammation 
biomarkers 

Less mRNA transcripts calcineurin  
 

Piglets born to fat mothers  
 



High feed levels = high cortisol in 
offspring (opposite of mothers!) 

Gestational food intake 

Day 80 gestation cortisol 



adipose  

>IL-6 in offspring 

Restricted gilts 

Maternal IGF-1 
49.2ng/ml (restricted gilts) 
78.4ng/ml (control) 
98.8ng/ml (high) p<0.001 

Gestational food intake 

Amdi et al. Animal 2014, 8:2:236-244 



Birth weight influenced body fat % 

LBW lowest 
adiponectin 
(P<0.05)  
(energy 
balance, 
glucose ) 



Restricted 
1.8 kg 

Control 
2.5 kg 

High  
3.5 kg 

Restricted 
1.8kg 

Control 
2.5kg 

High 
3.5kg 

>425 offspring 

78 
80 



Overweight pre-pregnancy? 
Gestational weight gain? 

• Interactions: gilt body condition X gestational feed levels X 
offspring birth weight x gender 

 
• weight pre-pregnancy influenced  milk fat % & fat 

composition, offspring weight, muscle (weight, oxidative 
capacity, serine phosphatase) 

 
• Gestational weight gain influenced mother IGF-1, born 

alive, cortisol levels in mothers and offspring, offspring 
adipose (eg inflammation) 
 

• Birth weight offspring body fat % 




