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Permeability - Separation from sow
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Milk as a source of phospholipids

Adapted from Lopez et al., 2019. Eur. J. Lipid Sci. Technol. 2019, 121, 1800201
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A diet enriched with dairy polar lipids from an early age will improve 
intestinal health and inflammation around weaning. Such metabolic 
effects will lead to improved growth performance

Hypothesis

To evaluate the impact of a byproduct derived from dairy processing, 
rich in polar lipids on growth performance, microbiota composition 
and intestinal health

Objective



§ 240 male piglets (21 d of age)
§ 48 pens (n=5/pen) animals
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Milk replacer d 0-7 
(MR; 0.5 L/d/animal): 

Control (CO; 16 pens) 

Polar lipids-based (PO; 16 pens) 

Soy lipids-based (SO; 16 pens) 

Polar lipids-based (PD; 24pens) 
Soy lipids-based (SD; 24 pens) 

Diets d 0-21: 

Diets: 20% CP, 6.5% fat, and 3.4 Mcal/kg ME 
Milk replacers: 28% CP, 11% fat, and 4.0 Mcal/kg ME 

Material and methods § CRB design; factorial arrangement.

d 28 d 35



Feed intake and body weight 
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Impact on gut microbiota 
composition

[PERMANOVA] F-value: 18.714; R-squared: 
0.23; p-value: 0.001

Day 7

Day 14

Day 21

Day 42

Firmicutes

Bacteroidota

Increased abundance 
of Actinobacteria and 
Cyanobacteria in PD 

and PO



MR Diet P-value

Method Time CO PO SO PD SD SEM MR Diet Time MR*Diet Time*MR Time*Diet 
Chao1 7 8.94 9.19 8.97 9.09 8.98 0.17 0.9 0.03 <0.001 0.49 0.89 <0.001

14 9.43 9.44 9.63 9.73 9.26 0.25
21 10.0 9.94 9.47 10.6 9.0 0.19
42 11.6 11.5 11.5 11.5 11.5 0.19

Shannon 7 1.05 1.03 1.01 1.06 1.01 0.02 0.84 0.06 <0.001 0.43 0.71 0.43
14 0.97 0.97 1.01 0.99 0.98 0.02
21 0.87 0.87 0.83 0.90 0.81 0.02
42 1.07 1.11 1.07 1.09 1.07 0.02            

Alpha diversity measures



Identification of 400 lipids 
species of TG, triglycerides; DG, 
diglycerides. Plasma lipids data were 
obtained using a LC–MS/MS custom 
assay

Diet effects on plasma lipidome  



• No impact of treatments on plasma acute phase proteins and 
NEFA (specific to this model)

• Growth performance was significantly affected by the 
combination of polar lipids in the diet and milk replacer

• Gut microbiota mostly affected by time

The adequate/optimal dose of polar lipids is 
unknown and should be determined in future 
studies

Summary of results and 
conclusion
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Early weaning < higher intestinal permeability 
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