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The photo shows Professor Dorothee Viemann (right) and Dr. Sabine Pirr, senior
physician at the intensive care unit for premature and full-term infants at
Hannover Medical School (MHH), appearing with a premature baby. The photo
was taken prior to the corona pandemic. Credit: © Sven Döring für
VolkswagenStiftung
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Breast milk strengthens a child's immune system, supporting the
intestinal flora. These facts are common knowledge. But how does this
work? What are the molecular mechanisms behind this phenomenon?
And why is this not possible the same way with bottle feeding? The
reasons were unknown until a team from the RESIST Cluster of
Excellence at Hannover Medical School (MHH) recently discovered how
alarmins are that mechanism in a project involving the University of
Bonn. The results have been pre-published online in the medical journal 
Gastroenterology. The paper will soon be appearing in print.

"Alarmins are the 'gold' in breast milk. These proteins prevent dangerous
intestinal colonization disorders that can lead to blood poisoning and
intestinal inflammation," relates Team Leader Prof. Dr. Dorothee
Viemann of the Hannover Medical School (MHH) Clinic for Pediatric
Pneumology, Allergology and Neonatology.

The post-natal intestinal immune system, i.e. intestinal flora and mucosa,
mature through interaction with bacteria in the environment. This gives
rise to optimal bacteria diversity which lasts a lifetime, affording
protection against many diseases. "Alarmins control this adaptation
process," explains Professor Viemann, whose research has revealed that
these peptides and proteins both derive from breast milk and arise in the
child's intestinal tract. The process of labor plays a role in this, as infants
born via planned C-section exhibit lower levels of alarmins than
vaginally-born infants. Additionally, premature infants are less capable
of producing alarmins themselves than full-term infants. Such
individuals are thus more prone to suffering from chronic inflammatory
diseases.

For this research work, supported in part by the Volkswagen Foundation
as part of the "Off the Beaten Track" initiative and by the RESIST
Cluster of Excellence, the team measured alarmin concentration in
infant stool samples in the first year of life to study the effect thereof on
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the development of the intestinal flora and mucosa.

"Supplementation with these proteins could support the development of
newborns which do not produce enough alarmins or get enough in breast
milk. That could prevent a range of long-term conditions linked to
intestinal colonization disorders, such as chronic intestinal inflammation
and obesity," says Professor Viemann. This statement is supported by the
observation, among others, that a single administration of alarmins in the
mouse model affords protection against poor colonization and associated
diseases. Now building upon their findings, the RESIST researchers are
planning further preclinical work, as well as clinical study at a later
stage.

The lead authors are Maike Willers of the MHH and Dr. Thomas Ulas of
the University of Bonn. "Our contribution was performing all
bioinformatic preprocessing and analysis of the genetic data of the
totality of all microorganisms derived from infant stool samples, which
gave information about the composition of and possible imbalances in
the intestinal flora," said Dr. Ulas of the LIMES Institute ("LIfe and
MEdical Sciences") at the University of Bonn. Mathematical modeling,
he explained, was crucial in enabling the scientists to demonstrate that
alarmins significantly impact the development of the intestinal flora.

  More information: Maike Willers et al, S100A8 and S100A9 are
Important for Postnatal Development of Gut Microbiota and Immune
System in Mice and Infants, Gastroenterology (2020). DOI:
10.1053/j.gastro.2020.08.019
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