
HAL Id: hal-01530773
https://hal.science/hal-01530773v1

Submitted on 5 Jun 2020

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documentsmay come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaireHAL, est des-
tinée au dépôt et à la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
français ou étrangers, des laboratoires publics ou
privés.

Distributed under a Creative Commons CC BY-SA 4.0 - Attribution - ShareAlike - International License

Imprinting power: early-life supplementation with prebiotic
impacts immune system and energy metabolism in pigs

subjected to challenge
Cindy Le Bourgot, Stéphanie Ferret-Bernard, Sophie Blat, Laurence Le Normand,

Michele Formal, Frédérique Respondek, Emmanuelle Apper, Isabelle Luron

To cite this version:
Cindy Le Bourgot, Stéphanie Ferret-Bernard, Sophie Blat, Laurence Le Normand, Michele Formal, et al.. Im-
printing power: early-life supplementation with prebiotic impacts immune system and energy metabolism
in pigs subjected to challenge. 5. Beneficial Microbes Conference, Oct 2016, Amsterdam, Netherlands. ⟨hal-
01530773⟩

https://hal.science/hal-01530773v1
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://hal.archives-ouvertes.fr


Imprinting power: early-life supplementation with prebiotic impacts immune system 
and energy metabolism in pigs subjected to challenge 
Cindy Le Bourgot, Stéphanie Ferret-Bernard, Sophie Blat, Laurence Le Normand, Michèle 
Formal, Frédérique Respondek, Emmanuelle Apper, Isabelle Le Huërou-Luron 
 
Early microbiota colonization is crucial for development of immune and metabolic functions 
in a sustainable way, with consequences on the susceptibility to develop diseases. Both early 
colonization and diversity of the microbiota represent key factors of such nutritional 
programming. Our study aimed at evaluating effects of perinatal short-chain 
fructooligosaccharides (scFOS) consumption on intestinal functionality. Furthermore, we 
investigated whether perinatal scFOS supplementation impacts adult metabolic responses to a 
high-fat (HF) diet.  
 
In the two studies, sows received a diet supplemented with scFOS (Profeed®) or maltodextrins 
(CTRL) for the last third of gestation and the entire lactation. In the first study, at postnatal 
day (PND) 28, pigs of each litter were weaned and divided into two groups receiving CTRL 
or scFOS until PND56. Short-chain fatty acids (SCFA) production was analysed at PND21 
and PND56. Intestinal functionality was assessed at PND56. An oral vaccine challenge 
against Lawsonia intracellularis was performed and  serum and ileal specific IgA measured at 
PND56. 
In the second study, once weaned, pigs received scFOS or maltodextrin according to maternal 
diet for one month. Then, pigs were reared until 6 months of age under standard diet and 
received a HF diet providing 22.6% energy from lipids for 12 weeks. Faecal SCFA 
production was determined 3 and 9 weeks after the beginning of the HF diet. The entero-
pancreatic axis, endocrine pancreas and glucose metabolism were measured at the end of the 
experiment. 
 
In the first study, faecal contents of suckling pigs from scFOS mothers displayed a higher 
level of total SCFA (P<0.001), indicating a maternal diet-induced change in offspring gut 
microbiota. The number of goblet cells per crypt was increased in pigs from scFOS mothers 
(P=0.06) together with ileal concentrations of IFNγ (P=0.05) and IL-4 (P=0.07) known to play 
a role in the regulation of mucin synthesis. Furthermore, ileal and serum specific IgA 
concentration was increased in pigs from scFOS mothers (P = 0.08 and 0.004 respectively).  
In the second study, early scFOS supplementation increased faecal SCFA production after 3 
weeks of HF diet (P=0.02), revealing a transient modulation of fermentative activity. Ongoing 
taxonomic analysis will give more insights on microbiota changes. The number of caecal 
GLP-1-secreting L-cells (P=0.03) and the basal plasma concentration of GLP-1 (P=0.10) 
increased in scFOS group and were positively correlated (P=0.003; R=0.59), indicating an 
increased capacity to secrete GLP-1. scFOS animals tended to secrete more insulin (P=0.09) 
in response to a glucose stimulus without glucose profile modification. 
 
Our results highlight the key role of perinatal nutrition on later adaptations to diverse 
challenges, involving the microbiota which, in turn, modify immune system and energy 
metabolism. 


