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Bifidobacterial strains in the intestine of newborns originate
from their mothers

Hiroshi Makino
Yakult Central Institute

Bifidobacteria are one of the major components of the infant’s gut microbiota. Colonization with
bifidobacteria in early infancy is suggested to be important for health in later life. It has been
assumed that these microbes are derived from mothers and from other environmental sources
which come into contact at birth. However, there was no definitive evidence of bacterial transmis-
sions from a mother and/or any other environmental sources to the infant’s gut. The aim of our
study was to verify whether mother-to-infant transmission is occurring among bifidobacteria in the
infant’s gut microbiota.

Fecal and breast milk samples were collected from healthy 109 mother-infant pairs {Mother
feces: twice before delivery; Infant feces: first feces (meconium), 3, 7, 30, and 90 days of age;
Breast milk: once before delivery, first breast milk (colostrum), 7, and 30 days after delivery}, liv-
ing in Belgium. Bifidobacterial strains were isolated from these samples, and were discriminated
by a strain-level analysis (MLST).

First, vertical transmission from mothers to their infants was investigated. Stains isolated from
vaginally delivered infants and their mothers were identified to be monophyletic. This finding con-
firms that these strains were transferred from the intestine of a mother to that of her infant.
These mother-infant monophyletic strains were continuously detected over time from the infant
feces, sometimes as early as the first day of life (meconium). These results indicate that the trans-
mitted strains stably colonized the infant's gut immediately after birth. Between C-section deliv-
ered infants and their mothers, monophyletic strains were not observed.

Next, we investigated whether specific strains are shared sustainably between maternal milk
and infant’s gut. No viable bifidobacteria were detected in mother’s milk collected before deliv-
ery, or In colostrum; viable strains were isolated only from milk samples obtained 7 days after
birth or later. In contrast, as described above, bifidobacterial strains were obtained from infant’s
feces throughout the study period. MLST analysis showed that several bifidobacterial strains were
monophyletic between infant’s feces and mother’s milk. Moreover, monophyletic strains were isolat-
ed from infant’s feces at the same time point or earlier than from mother’s milk, and none were
1solated earlier from mother’s milk than from infant’s feces. Although it remains unclear whether
human milk is the first source of microbes for infants or vice versa, our results showing that
none of these monophyletic strains were isolated earlier from the mother’s milk than from infant’s
feces, and that no strain was isolated from the human mother’s milk collected before delivery or
the colostrum, do not confirm that bifidobacteria are transmitted from human milk to the infant’s
gut, as suggested by several studies.

This study confirmed that mothers transmit their unique bifidobacterial strains to their infants
shortly after birth. The transmitted strains become one of the predominant bacteria during early
infancy, suggesting that mother’s intestinal bifidobacteria are an important source of the infant’s
gut microbiota. Therefore, the maintenance of a healthy and balanced gut microbiota during preg-
nancy is to be considered as an important factor to positively influence the newborn’s gut micro-
biota.



