Two early life history questions that | ask every new patient are
the following:
1) Were you born vaginally or by Cesarean section?
2) Were you fed formula or breastfed and if breastfed for how long?
These factors have impact on the gut microbiota.

Transmission of Gastrointestinal Flora Through Birth Mode

Prenatal life is not sterile, and bacteria are found in meconium,
amniotic fluid and the placenta.! Several studies have found
Escherichia, Leuconostoc, Enterococcus, and Lactococcus in
meconium.? During the birth process, microflora are initially passed
from mother to child during passage through the vaginal canal
followed by breastfeeding and skin to skin contact. In addition to
bacteria and archaea there is evidence that parasites are a salutary
factor in the health of human microbial flora.> The human virome
is just beginning to be studied and may turn out to be much larger
than the bacterial flora.* Additional changes to the flora occur with
Cesarean birth and formula feeding.

The newborn acquires additional flora from vaginal and fecal
flora. On the first day of life a full-term infant’s flora includes E. coli,
Enterococci, Enterobacteria, Strep, and Staph. Breastfeeding adds
Bifidobacteria, which predominate by the end of the first week. A
systematic review points to higher Firmicutes and lower numbers and
diversity of Actinobacteria and Bacteroidetes in newborns born by
Cesarean vs. vaginal routes.® Cesarean delivery has significant effects
on the viral makeup of the flora as well.* Other studies fail to show a
significant difference in flora based on mode of delivery.®

The first organisms to colonize the newborn gastrointestinal tract
have profound effects on lifelong immunity. The flora create a two-way
cross talk with the mucosa, influencing induction of gene expression
which controls immunity and mucosal epithelial function.” There are
at least 100 times more bacterial genes than human genes and the
combination of these is termed the “holobiome.” It’s unlikely that
anyone in the developed world has the diverse, full spectrum of flora
that humans have carried through evolutionary time. The average
North American is treated with an average of seventeen courses of
antibiotics by age 20 and thirty courses by age 40. Four generations
have had exposure to potent broad-spectrum antibiotics. Women of
childbearing age likely no longer have full diversified microbiota to
pass on to their newborns, but it the best we have to offer.

Transmission of Flora and Immunity by Neonatal Feeding Mode
It is an understatement to say that breastfeeding provides
the ideal nutrition for the newborn. The volume of the thymus in
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exclusively breastfed infants is over twice that of formula-fed infants
by four months of age.’® Human milk contains active macrophages
and neutrophils, which phagocytize bacteria-IlgA complexes and
activated T cells. Human whey protein contains lactoferrin,
lysozyme and immunoglobulins IgA, IgE, 1gG and IgM.**? Lactoferrin
is one of the more important factors providing anti-inflammatory
and anti-microbial activity."* As mentioned above, human milk is the
predominant source of Bifidobacteria for the infant, yet this essential
micro-organism is also found in bottle-fed children, but in lower
amounts.* The prevalence is 3:1 in the breastfed neonate.®

The mode of delivery, birth weight and gestational age, home
vs hospital birth and antibiotic use all affect the infant’s flora. A
Danish study using modern polymerase chain reaction-based assays
determined that “term infants who were born vaginally at home and
were breastfed exclusively seemed to have the most ‘beneficial’ gut
microbiota (highest numbers of Bifidobacteria and lowest numbers of
C difficile and E coli).”*’

Knowing more about the origins of my patient’s gut flora gives me
a perspective about their constitutional state and prognosis for their
gastrointestinal presenting diseases. | am more patient and expect
treatment to be more complicated or lengthy if they were born by
Cesarean and formula-fed. If things respond quickly and well, we
have even more reason to rejoice, but if not — our expectations are
tempered.
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