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The microbiota influences metabolism of

host-directed drugs

Peppercorn and Goldman demonstrated that
the anti-inflammatory drug, salicylazosulfapyri-
dine, could be degraded in conventional rats and
when cultured with human gut bacteria, but not
in germ-free rats, indicating a role for the gut
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microbiota in drug transformations. An increasing
number of studies have confirmed the role of

the microbiota, not limited to the gut, in drug
metabolism and highlighted the implications for
drug inactivation, efficacy and toxicity.
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Microbiota succession in early life

Early life experiences have complex
and long-lasting effects that can
reach into adulthood — the same
can be said of the acquisition and
succession of our microbiota during
the first years of life. The culmination
of years of investigation from many
laboratories has led to an in-depth
characterization of postnatal
microbial acquisition and maturation
during the first years of life, and
has led to the realisation that this
represents a crucial window in our
long-term development.

Early studies, dating as far back
as 1900, described various aspects
of bacterial succession in infants,
but in 1981, three studies were
reported that set out to quantitatively
characterize early acquisition of
gut commensals and to study how
feeding shapes our initial microbiota.
In one study, development of the
bacterial community was investigated
in infants in Sheffield, England, by
culturing specimens taken from the
meconium (a baby’s first faeces),
faeces, mouth and umbilicus in the
first six days of life. In another study,
the faecal bacterial community was
compared between infant cohorts

in France that were either bottle-fed
or breastfed; and in the third study, “
faecal bacterial communities from
breastfed infants, weaned children

and adults born in urban England microbiota
and rural Nigeria, were compared. unde rgoes
These studies prov1de(.i quantlta'glve a period
measurements of specific bacterial .

of massive

taxa in early life, giving insight into
the pioneer species that colonize the
infant gut. This paved the way for
future high-resolution studies of
microbial succession in infants.

With the advent of ‘omics’
technologies in the following
decades, our understanding of when
the majority of our microbiota
are acquired, and of what species
are there, has heightened and the
importance of host-microbiota—
environment interactions during early
life has become realised. The infant
gut microbiota undergoes a period
of massive change in the first years of
life. The initial microbiota adapts over
time and is shaped by the availability
of different nutrients. As the infant
consumes increasingly more complex
dietary substrates, there are shifts
in composition and an enrichment
of bacterial functions related to

of life

The infant gut

change in the
first years

carbohydrate metabolism and the
biosynthesis of amino acids and
vitamins. By 2-3 years of age, a stable
microbiota develops that resembles
that of the adults in the infant’s
community (see MILESTONE 7).

When colonization first occurs
is an open question; however, most
scientists think that the foetus
develops in a sterile environment and
that we acquire the bulk of our initial
microbiota during and immediately
after birth. Recently, a few studies
have found traces of bacterial DNA
in the placenta, in the amniotic fluid
that surrounds the foetus and in the
meconium — suggesting prenatal
colonization. However, many
scientists think these findings could
be the result of contamination and
the debate is ongoing. Regardless of
possible exposure to microorganisms
in utero, the foetus is exposed to
microbial molecules that cross the
placenta from the mother.

The first major exposure to
microorganisms happens during
delivery, and is highly dependent on
the mode of delivery. The microbiota
of neonates that are born vaginally
are enriched in bacteria that resemble
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