N

N

Impact of neonatal digestion on the physiology of breast
milk bacteria and their immunomodulation capacities
Alizé Mouchard, Charles Le Bras, Olivia Ménard, Lucie Rault,
Marie-Frangoise Cochet, Isabelle Luron Le Huérou-Luron, Amélie Deglaire,

Sergine Even

» To cite this version:

Alizé Mouchard, Charles Le Bras, Olivia Ménard, Lucie Rault, Marie-Francgoise Cochet, et al.. Impact
of neonatal digestion on the physiology of breast milk bacteria and their immunomodulation capacities.
https://cbl2022.colloque.inrae.fr/cbl-2022. Colloque du Club des Bactéries Lactiques 23éme édition,
Jun 2022, Rennes, France. , 12, 2022, 10.3390/nul12041039 . hal-04318063

HAL Id: hal-04318063
https://hal.inrae.fr /hal-04318063
Submitted on 1 Dec 2023

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial - NoDerivatives 4.0
International License


https://hal.inrae.fr/hal-04318063
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://hal.archives-ouvertes.fr

oyl e INRAG, Impact of neonatal digestion on the physiology of breast
FRANCAISE milk bacteria and their immunomudulation capacities

Liberté

Egalité

Ffjtérfzz'té Alizé Mouchard, Charles Le Bras'?, Olivia Ménard’, Lucie Rault', Marie-Francoise Cochet!, Isabelle Le Huérou-Luron'?, Amélie Deglaire?,
Sergine Even'
"INRAE, Agrocampus Ouest, STLO, Rennes, F-35042, France ; 2INRAE, Univ. Rennes 1, NUMECAN, Saint Gilles, F-35042, France ;

sergine.even@inrae.fr

/ CONTEXT & AIM \ / STRATEGY \

v’ Six strains representative of the prevalent genera in

["Igesti““e'mm“"s] breast milk were selected. They belong to the
v Exclusive breastfeeding in the first months of life f ) @ eparation of a bacterial imm:l"n‘g:;‘d‘:l‘aﬁm] species Bifidobacterium breve, Cutibacterium
has protective effects on infant health compared to Ph%:;i?; @ @ suspensionat1.10°cfu/mL Test on THP-1 properties acnes, Enterococcus faecalis, Lactobacillus gasseri,
formula-fed infants including, in the short term, a h@ﬂﬁﬂ'ﬁ““}‘)} ol 4 D lgee T Staphylococcus epidermidis and Streptococcus
lower risk of gastrointestinal and respiratory | l 5“4477 salivarius.
infections and, in the long term, a lower risk of et _ passage of this suspension into s %ﬁ
metabolic and immune disorders!?. aliquid infant formula g v The strains were digested in an infant formula
N matrix, using a static in vitro model of digestion.
v The highly diversified microbial counterpart of Counting after l T e Dt T Following the gastric and intestinal phases of
breast milk could contribute to its health benefits gastric phase ¥~ Digestion in static model in / MoI10and MOI1 ¥ TNFEEIEII.H by digestion, bacterial cultivability was assessed as
compared to infant formula (IF), due to its role in thenew::trrr;ctn;i:: stage: = well as the immunomodulation profile through the
the development of the infant gut microbiota and ’ ’ (RD ((‘ guantification of IL-10 (anti-inflammatory cytokine)
possible impact on gut homeostasis!*l. Counting after l Test on THP-1 after /\ and TNFa (pro-inflammatory cytokine) released by
v The aim of this study was to evaluate the impact of e zzgégt%tmal IIIgen?IE;ITmSt?IEn'IITt:;Ln ~ gpﬂhs;;z:a:t: 5&1120522? | ) the macrophage THP-1 cell [ine (Figure 1)
ntestinal phase 1

newborn digestion on the physiology of breastmilk

bacteria and on their immunomodulatory potential. Created in BioRender.com | bio

\ J kigure 1: Strategy to evaluate the impact of digestion on the selected strains /

RESULTS
I Impact of digestion on the bacterial cultivability I I Impact of digestion on the immunomodulatory potential of bacteria I
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Digestion phases Figure 3 : Impact of IF alone and digested bacteria in an IF matrix on the concentration of IL-10
(green) and TNF-a (red) released by THP-1 differentiated into macrophages. C = Cells alone; B =
Figure 2 : Evolution of the concentration of cultivable bacteria during digestion. The concentration Bacteria before digestion; G = Digested bacteria after gastric phase; G_IF = Digested IF after gastric
was corrected by the volume at each phase of digestion. B = Before digestion; G = After gastric phase; phase; | = Digested bacteria after intestinal phase; | _IF = Digested IF after intestinal phase. Cytokine
| = After intestinal phase. Results were obtained using an analysis of variance model (ANOVA and concentration is expressed as the difference in cytokine production compared to cells alone. Results
tuckey significant difference test). '****' p-value = 0.0001; '***' p-value = 0.001; "***' p-value = were obtained using an analysis of variance model (ANOVA and tuckey significant difference test).
0.001; "**' p-value = 0.01; '*' p-value = 0.05. Pexx*! p-value = 0.0001; "***' p-value = 0.001; "***' p-value = 0.001; "**' p-value = 0.01; "*' p-value =
0.05.
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v Variation in the impact of digestion on strain cultivability :I'he IF. m?trI;x had no impact on TNF-a release by THP-1, but decreased IL-10 release after the
v Four out of six strains were only slightly affected Intestinal phase.
v’ E. faecalis showed an increased cultivability after the double digestion, while two strains, ¥ Most strains lost their immunomodulatory potential after the gastric phase of digestion,

L. gasseri and B. breve, were more strongly impacted by the intestinal phase of digestion. whether this potential was pro- or anti-inflammatory. Only S. epidermidis retained
immunomodulatory potential after the intestinal phase, and even stimulated IL-10 secretion

by THP-1, which was not observed before digestion.

g R

v' Most of the strains studied lose their immunomodulatory potential following gastric and intestinal phases of digestion. This is probably related to an alteration of the
surface proteome by the digestion enzymes. However, as they are still alive, one can not exclude that they could recover their immunomodulatory properties or
displayed new ones in subsequent steps of digestion.

v’ The S. epidermidis strain retained some immunomodulatory properties (both pro- and anti-inflammatory) after digestion, suggesting it may be a strain of interest for
interaction with the infant immune system.
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