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Introduction

 The importance of gut health and reduction of 
post-weaning diarrhoea

Health risks around weaning and options for 
control (ban on ZnO and reduction AB use)

Effects of ingredient and nutrient composition on 
gut health and function in the post-weaning phase

Conclusions



Reduction in antibiotic use and resistance in NL

SDA (2018)
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Pre-weaning feed intake: 
effect on the development of post-weaning feed intake
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Options for diet optimization

 Pre-weaning feeding (shaping the microbiota and gut 
development)
 Selection of protein sources (digestibility and 

functionality)
 Optimization of dietary protein level and AA profile
 Selection of (processed) starch source
 Selection of fibre source
 Inclusion of selected feed additives (e.g. organic acids, 

enzymes, pre- and probiotics)
 Diet form, structure and palatability



Intestinal response in piglets to neonatal and maternal interventions

 Gene expression in intestinal scrapings of offspring piglets using 
whole genome microarrays

 All dietary interventions strongly affect intestinal gene expression in 
offspring piglets related to processes involved in tissue metabolism 
and immune development (effects being intervention specific!). 

 GOS has large effect on Day 1; β-glucans and MCFAs have main 
effect on Day 31

Intervention Day Neonatal Maternal

MCFA (jejunum) 1 - 3
31 293 203

β-glucan (ileum) 1 - 0
31 31 302

GOS (colon) 1 - 2721
31 42 878

* FC>2; P≤0.05

de Greeff et al. (2016)



Jejunal microbiota composition as affected by oral association 

and dietary fat composition in piglets (d20 and 21 of age)

Jansman et al. (2014)

A mix of soya oil (50 g/kg) and palm oil (30 g/kg) was exchanged with coconut oil (70 g/kg + 10 g/kg other fat sources)



Protein in diets for weaned piglets

 Sources with a high CP content and highly digestible 
(e.g. whey protein, soya concentrate, potato protein, 
fishmeal)
 Low levels of antinutritional factors allowing good intake 

and digestion
 Balanced AA profile
 Low levels of enzymatically non-digestible protein 

inducing potential protein fermentation in distal part GI 
tract
 Protein sources with functional properties

9



Effect of dietary protein level on performance and health 
in piglets

CP1 23% 21% 19% 17% Sign. Diet

Intake, g/d 528 522 464 414 *

BWG, g/d 353 340 288 232 *

Water intake, l/d 3.83 3.01 3.24 3.22 NS

Faecal consistency score 
(0-3)

0.36 0.20 0.18 0.29 NS

pH, ileum 6.7 6.0 6.1 6.3 *

Ammonium, jejunum, 
mg/l

35 34 27 22 *

Ammonium, ileum, mg/l 72 49 42 38 *

Nyachoti et al. (2006)

1Diets balanced for Lys, M+C, Thr and Trp (but not for Val, Ile and other AA) 



Protein fermentation in the GIT

Davilaa et al. (2013)



Plasma proteins in post-weaning diets

Bikker et al  (2018)



Plasma proteins in post-weaning diets

Bikker et al  (2018)



Plasma proteins in piglet diets

Peace et al. (2011)



Role of AA in gut tissue and GALT

Modified from Ruth and Field (2013)

Glutamine
• Oxidative substrate for immune cells and IECs
• Precursor for glutamate/GSH
• Intestinal growth, structure and function (young animals and disease states)
• Supports proliferative rates and reduces apoptosis of IECs
• Protects against E.coli/LPS-induced damage to intestinal structure and barrier function
• Lowers inflammatory and increases immune regulatory cytokine production

..........................

Glutamate
• Oxidative substrate for immune cells and IECs
• Precursor for GSH and other amino acids (i.e. arginine)
• Intestinal growth, structure and function
• Acts as immune transmitter between dendritic cells and T-cells
• Facilitates T-cell proliferation and Th1 and pro-inflammatory cytokine production



Role of AA in gut tissue and GALT

Modified from Ruth and Field (2013)

Arginine
• Precursor for NO and glutamate in IECs and immune cells
• Intestinal growth, structure and function
• Increases expression of HSP70 to protect intestinal mucosa
• Protects against E.coli/LPS-induced damage to intestinal structure and barrier function
• Facilitates neutrophil and macrophage killing through iNOS-mediated NO production

..............................

Methionine & cysteine
• Precursor for GSH, taurine and cysteine
• Reduces intestinal oxidative stress
• Increases goblet cells and proliferating crypt cells

Threonine
• Mucin synthesis
• Intestinal structure and function
• Intestinal IgA levels



Glutamine supplementation and gut function

Wu et al. (2011)Wang et al. (2008)



NSP in cereals and grain legumes (g/kg DM)

Pluske et al. (2001)
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Rice vs barley in diets for weaned piglets

Hopwood et al. (2004)



NSP (dietary fibre) in diets

 Carbohydrates with large variation in chemical 
nature
 Functional properties (water holding, swelling, 

bulk density, viscosity and their solubility) in 
relation to behaviour in GIT
 Extent and location of fermentation
 Prebiotic activity (microbiota composition)



Soluble NSP and small intestinal ETEC in piglets 

Kim et al. (2012)



Dietary NSP and gut health and performance

Agyekum and Nyachoti (2017)



Conclusions

 Weaning of piglets is a very critical period in the life of a pig in 
relation to the functional development of the gut and the 
sensitivity for gut health problems, affecting actual zootechnical 
performance and possibly performance in later life.

 Diet composition and nutrition strategies can help to reduce gut 
health problems in the period around weaning and support the 
functional development of the gut. 

 Protein source and concentration, starch source, and levels of 
soluble (fermentable) and insoluble NSP are critical factors to 
consider, beside the use of targeted feed additives.

 Functional properties of feed ingredients in relation to gut function 
and health have to be considered more in depth and have to 
become a more integral part of diet formulation.



Thank you for your attention!
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