The maternal microbiota influences the post-natal development of gut barrier function and immune system in piglets and their gut adaptation to a high fat diet later in life.
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Background: The microbiota drives many intestinal functions. Its early-life acquisition greatly depends on the maternal microbiota. Its composition is strongly affected by a high fat (HF) diet, leading to gut barrier defects, increased LPS passage and development of metabolic inflammation. Our aim was to investigate gut barrier function and GALT response to LPS in piglets deriving from sows whose microbiota was manipulated by antibiotics. Long-term consequences on gut adaptation to a HF diet were examined in adult offspring. Methods: Sows were given amoxicillin (40mg/kg/d) per os (ATBQ, n=11 vs. CTRL, n=12) from 10 days before to 21 days after parturition. One piglet per litter was sacrificed at post-natal day (PND) 14, 21 and 28. The remaining piglets were weaned at PND28 and given either a low fat (LF) or a HF diet from PND150 to 180. Results: Microbiota composition profiling using a comprehensive 16S ribosomal RNA gene-targeted microarray revealed that sow fecal microbiota was modified by the ATBQ treatment (multivariate analysis indicated significant decrease in lactobacilli species and increase in Bacteroidetes, P<0.05). At PND14, ileal permeability was greater in ATBQ than CTRL piglets (FITC-dextran 4000 flux in Ussing chambers: +71%, P<0.05). Its cholinergic regulation was altered (increase in permeability with carbachol in CTRL only (+28%, P<0.05), mucosal acetylcholine concentration: +48% in ATBQ vs. CTRL, P<0.05). At PND21, no increase in proliferation of LPMCs in response to LPS was noticed, demonstrating LPMC tolerance to LPS in both groups. However, while LPMC of CTRL piglets did not secrete TNFα in response to LPS, those of ATBQ piglets did. At PND180, no difference in ileal permeability was observed between CTRL and ATBQ pigs fed the LF diet. However, while ileal permeability was increased in HF-fed CTRL pigs compared to LF-fed ones (+46%, P<0.05), no such increase was observed in ATBQ animals. Moreover, while ileal permeability was increased by carbachol in LF-fed CTRL pigs (+30%, P<0.05), no increase was observed in HF-fed CTRL pigs nor in LF-or HF-fed ATBQ pigs. At the GALT level, LPMC proliferative response to LPS tended to be higher in CTRL vs. ATBQ pigs (p<0.1), irrespective of their diet. Secretion of TNFα by ileal explants stimulated by pokeweed mitogen was blunted in ATBQ pigs compared to CTRL ones, irrespective of the diet (-57% P<0.05). Moreover, TNFα secretion by ileal explants was not increased in response to LPS in HF-fed ATBQ pigs as opposed to LF-fed ATBQ pigs or LF-and HF-fed CTRL pigs (+24%, +50% and +48% respectively, P<0.05). Conclusion: Manipulating the maternal microbiota modified both ileal barrier function and GALT response to LPS during the neonatal period. It also deeply influenced the intestinal adaptive response to a HF diet in adult offspring, suggesting a microbiota imprinting in gut response to a HF diet.

