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Background

� Neonatal period, 
defined as: 

� Hallmarked by the development and differentiation of 
the intestine

● Morphological

● Functional 

● Immunological

� Life long effect (programming of immune system)

Day 0–25(weaning)Day 0–14
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Nutritional factors

� Macronutrients 

● Carbohydrates (sugars / saccharides) 

● Fats (vegetable, animal)

● Proteins (polymeric chains of amino acids, peptides)

� Micronutrients 

● Vitamins (e.g. A, B, C, and E) 

● Minerals (e.g. zinc, copper, selenium, and iodine)

� Functional ingredients

● Examples are flavonoids and calcium
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Objective

� Generate an overview of published studies that 
investigated the effect of nutritional factors during the 
neonatal period in chicken and pigs, focusing on immune 
competence

Immune competence 

● The ability of the immune system to react to a 
stimulus by means of an efficient, well-balanced 
immune response



Strategy

1) general or specific nutritional factor 

2) immune competence related words, i.e. intestinal/gut 
health, immune system, or immunity 

3) species (e.g. pig, Sus scrofa OR chicken, broiler, Gallus 
gallus)
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3 case studies

Nutrient – β-glucan

Prebiotic – Polydextrose

Spray-dried animal plasma
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Nutrient - β-glucan [Design] 

� 30 ♂ one-day old White Leghorn chicks per group

� Feed intervention 2 days

� Purified β-glucan

� Challenge at 3 days post-hatch

● S. enterica serovar Enteritidis

β-glucan feed 
no SE

β-glucan feed 
SE

Control feed
SE

Lowry et al., 2005
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Nutrient - β-glucan [Results]

↓ the incidence of Salmonella organ invasion in neonatal 
chickens 

↑ functional abilities of heterophils against an Salmonella is 
observed

Lowry et al., 2005

+β, -S -β, +S -β, +S



Nutrient - β-glucan

Putative mechanism

● Surface receptors on innate immune cells are 
responsible for binding to β-glucans

● Allowing the immune cells to recognize them as 
"non-self"



Prebiotic - polydextrose (PDX) [Design] 

�1-day-old piglets

�18 days intervention

�Housed in individual pens
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Herfel et al., 2011

PDX
1.7

PDX
4.3

PDX
8.5

PDX
17.0

Control
0

g/L



Prebiotic - polydextrose [Results] 

↑ lactic acid

↑ (luminal) lactobacilli

↑ Short Chain Fatty Acids

↓ pH digesta

↓ IL-1β, and IL-8
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Herfel et al., 2011



Putative mechanism

● Oligosaccharides act as receptor analogs, as 
prebiotics, and support innate immunity

Prebiotic - polydextrose



Spray-dried animal plasma [Design] 

�Duroc × Landrace × Large White

�Day 3 start experiment (n=12)

�Markers measured (day 21) 

● Growth performance 

● Morphology

● Antioxidant capacity 

● Cytokines serum and intestinal mucosa
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Gao et al., 2011 

SDAP
10%

autoclaved SDAP
10%

Control, fish-meal
10%



Spray-dried animal plasma [Results]

Results

SDAP & autoclaved SDAP

↑ ADFI 

↑ duodenal villus height

↓ malondialdehyde content 
in mucosa

↓ pro- and anti-inflammatory 
cytokine responses

SDAP

↑ ADG

↑ duodenal villus height to 
crypt depth ratio

↓ mucosal catalase 

↓ mucosal IL-1β 
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Spray-dried animal plasma

Putative mechanism

• reduced activation of helper T cells (via IL2)



Conclusion literature study

� Although complex interplay between host-microbiota-
environment (feed), it is possible to modulate the 
(immune competence of the) host by a multitude of 
nutritional factors

� This literature study gives new possible routes to 
intervene via feed (additives) on the immune 
development

� Putative working mechanisms proposed
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