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he Human Microbiome Project has

been underway since 2008, and the
microbiome itself is haltingly making
its way into the mainstream news. The
human microbiome is the vast mosaic
of microbes living on and inside the
human body: the ears, tongue, cheeks,
gut, nose, skin, vagina, and stool each
host populations of archaea and bacte-
ria. A cascade of new observations links
any piece of this puzzle to different con-
ditions in health and disease.

As an example, rheumatoid arthritis-
related autoimmunity may be initiated
at a mucosal site years before the onset
of joint symptoms (1). The candidate
sites of origin include the oral, lung,
and gastrointestinal mucosa. Moreover,
autoimmunity and inflammation are
not limited to specific rheumatologic
and inflammatory disorders, but repre-
sent a driving force in the pathogenesis
of cardiovascular and metabolic dis-
eases. Accordingly, the relations among
gut microbiota, energy homeostasis,
and inflammation, as well as their roles
in obesity-related disorders, are increas-
ingly recognized (2).

The possibilities for future research
surrounding the microbiome abound,
from examining its role in nutrition and
asthma to the possibility of microbiota
transplants. Now, there is yet another
frontier to investigate: the placenta.

The once-prevailing theory that
human fetuses grow in a sterile womb
and only acquire bacteria during and
after birth has been in doubt for the
past several years (3). Most animals
transmit maternal bacteria to offspring
(4); and after over a century of believing
the human womb to be bacteria-free,

218 Pediatric RESEARCH

researchers have found that human
mothers do in fact transmit bacteria to
their children through the placenta (5).
Aagaard et al. recently published their
preliminary research on the placental
microbiome in Science Translational
Medicine. The article sketches out the
taxonomy of the placental microbiome
and points out discrepancies that may
be associated with preterm birth.

For the study, researchers stud-
ied 320 placental specimens. Despite
expected differences between indi-
viduals, the taxonomic classification of
the placental microbiome bears most
similarity to the nonpregnant oral
microbiome. In fact, the tongue, ton-
sils, saliva, throat, and plaque all have
microbes in common with the pla-
centa. Escherichia coli was found to be
the most prevalent species in the pla-
centa, which, however, is not the case
in the oral microbiome.

Aagaard et al. also compared pla-
cental specimens from healthy births
to births that involved complications.
There were two case cohorts: cases of
preterm birth and cases of remote his-
tory of antenatal infection. They found
that placentas from normal deliveries
and preterm deliveries contained dif-
ferent populations of microbial spe-
cies. The study had several limitations,
including the infeasibility of investi-
gating the placental microbiome in
early gestation among women who
deliver at term (6). However, as a pre-
liminary study, it posits ideas for fur-
ther research.

The discovery of the microbiome
has greatly animated the medical com-
munity, and the placental microbiome
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offers still more opportunities for explo-
ration. Why are the oral and placental
microbiomes so similar? Could the pla-
cental microbiome make a difference
in antenatal infection? Does exposure
to antibiotics during pregnancy sig-
nificantly change the placental microbi-
ome, and how does a caesarean section
affect the interaction between it and the
infant?

Watch for the 2015 Annual Review
Issue of Pediatric Research, scheduled
for January. The topic is “Nutrition and
the microbiome,” and papers include
research on the effects of the mater-
nal microbiome, prebiotics, probiotics,
human milk, dysbiosis, and the infant
gut microbiome on human health and
disease. The role of the microbiome in
the processes of cell control among the
splanchnic organs and the central ner-
vous system will be stressed, suggesting
a new and fascinating view on sym-
biosis between humans and inhabitant
bacteria.

ACKNOWLEDGMENTS

This article was published in the American Pedi-
atric Society member newsletter, Summer 2014
E-News Update (23 June 2014).

Carine Tarazi’, Carlo Agostoni* and
Kwang Sik Kim?

'Department  of Public Health and
Community Medicine, Tufts University
School of Medicine, Boston, Massachusetts;
’IRCCS Policlinico, Department of Clinical
Sciences and Community Health, University
of Milan, Milan, Italy; *Department of
Pediatric Infectious Diseases, Johns Hopkins
University School of Medicine, Baltimore,
Maryland.

Correspondence: Carine Tarazi
(carine.tarazi@tufts.edu)

Copyright © 2014 International Pediatric Research Foundation, Inc.


mailto:carine.tarazi@tufts.edu
http://www.nature.com/doifinder/10.1038/pr.2014.95

REFERENCES

1.

Demoruelle KM, Deane KD, Holers VM.
When and where does inflammation begin in
rheumatoid arthritis? Curr Opin Rheumatol
2014;26:64-71.

Musso G, Gambino R, Cassader M. Obe-
sity, diabetes, and gut microbiota: the

Copyright © 2014 International Pediatric Research Foundation, Inc.

Science in the News

hygiene hypothesis expanded? Diabetes Care
2010;33:2277-84.

Zimmer C. Human microbiome may be seeded
before birth. New York Times. 29 August 2013.
Funkhouser L], Bordenstein SR. Mom knows
best: the universality of maternal microbial
transmission. PLoS Biol 2013;11:e1001631.

Volume 76 | Number 3 | September 2014

Grady D. Study sees bigger role for placenta in
newborns’ health. New York Times. 21 May
2014.

Aagaard K, Ma ], Antony KM, Ganu R, Petro-
sino J, Versalovic J. The placenta harbors a
unique microbiome. Sci Trans Med 2014;6:
1-11.

Pediatric RESEARCH 219



	The placental microbiome and pediatric research
	Acknowledgements
	References


