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Intensive Loss of Gut Bacteria
Diversity
Lengthy stints in intensive care units pare down patients’ gut microflora, a study shows.
By Molly Sharlach | September 23, 2014

The gastrointestinal (GI) tract is a frequent source of
blooddisseminated septic infections, which are an
increasing problem and common cause of death
among already severely ill patients who spend time
in intensive care units (ICUs). Sequence analyses of
stool samples from ICU patients at University of
Chicago hospitals revealed profound disruptions of
gut microflora compared to healthy patients. In a
study published today (September 23) in mBio,
researchers also fed ICU patients’ “ultralow
diversity” gut microbes to C. elegans roundworms.
These experiments yielded insights into the origins of
the microbes’ pathogenic behavior and potential
paths to mitigate it.
Scanning electron micrograph of Candida albicans yeast
(two large cells) and Enterococcus faecium bacteria
(smaller spherical cells) grown from the stool of a
patient in an intensive care unit.

Although a wellfunctioning human intestine teems
with a variety of microbial life, serious illness, long
term intravenous feeding, and multiple rounds of
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antibiotics wipe out much of this diversity. Inspection
of 16S rRNA sequences from stool samples showed
that the guts of five healthy volunteers harbored at least 40 bacterial genera. In contrast, in five of the 14
ICU patients in the study, 90 percent of the bacterial sequences were from just one taxon—typically a
known pathogen, such as Enterococcus or Staphylococcus.
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When a patient spends a long time in ICU, “the gut undergoes nearcomplete ecologic collapse,” said study
coauthor John Alverdy, a gastrointestinal surgeon and researcher at the University of Chicago’s Pritzker
School of Medicine. In response to the “slash and burn” use of antibiotics, among other factors, “it’s like
the Amazon rainforest. It falls apart.”
Because the microbial composition of the ICU patients’ guts was so simple, Alverdy and his colleagues were
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able to grow each bug in culture. The 16S rRNA sequences were specific to bacteria, but culture analysis
also showed the presence of the fungus Candida albicans or C. glabrata in most patients. The researchers
tested each cultured strain for resistance to various antibiotics or antifungal compounds. Not surprisingly,
they found widespread antibiotic resistance, although in culture some strains were sensitive to drugs that
were ineffective against the same infections in patients.
“It was so surprising that we found just twomember communities—only Candida and multidrugresistant
bacteria,” said microbiologist and study coauthor Olga Zaborina. “People have studied communication in
these [simple] microbial communities, but even there, they never realized that it might happen in reality.”
To examine the diseasecausing potential of the patients’ altered microflora, the researchers fed labgrown
cultures of six patients’ microbes to C. elegans roundworms—established models for studying the virulence
activities of mammalian pathogens. Although individual bacterial taxa caused little harm to the worms on
their own, most Candida isolates killed the worms within 40 hours of ingestion. The combination of
Candida and bacteria, however, appeared to keep pathogenesis in check.
“They actually considered the fungal component of the microbiome, which has been routinely ignored in
hundreds of microbiome studies,” said Michael Lorenz, a microbiologist at the University of Texas Health
Science Center at Houston who was not in involved in the study. “So the finding that there are these
interactions between the bacterial and fungal components is one that people should be very aware of.”
To mimic the conditions in an ICU patient’s gut, the researchers grew the microbes in the presence of an
opioid. Opioids often enter the gut in critically ill patients as part of a stress response, and are known to
interact with the quorumsensing signals that regulate bacterial virulence. Indeed, in two Candidabacteria
combinations, opioid treatment shifted bacterial behavior from commensal to pathogenic, killing a
substantial proportion of worms.
On the other hand, Alverdy, Zaborina, and their colleagues previously showed that decreased phosphate
concentrations in the C. elegans gut—much like the lownutrient environment in an ICU patient’s GI tract
—activate quorumsensing signals that promote pathogenesis. Here, the team found that phosphate,
when added to the opioid mix, rescued most of the worms.
Although this study was too small to assess statistical significance, the team found associations between
the behavior of the bacterial communities in C. elegans and patient outcomes—whether they were
discharged from the ICU or died after succumbing to a septic infection.
According to Mark Lyte, a neuroendocrinologist who studies interactions between microbes and host
physiology at Texas Tech University Health Sciences Center, the study “gives clinicians important
information that they’re to get the gut back to health as fast as they can. The quicker they can re
establish normal communities in the gut, the better it will be for the patient prognosis.”
While Alverdy and Zaborina continue to explore the antivirulence potential of phosphate treatment, they
suggested that reconstituting a patient’s original community of gut microbes might be the best medicine.
Before entering intensive care for organ transplants or other major procedures, patients may soon set
aside their own healthy stool to be used for a future fecal transplant.
A. Zaborin et al., “Membership and behavior of ultralowdiversity pathogen communities
present in the gut of humans during prolonged critical illness,” mBio,
doi:10.1128/mBio.0136114, 2014.

Stay Conne
Scientist

The Scientis

NeuroScient

Genetic Eng
Cell Biology

Tags

Microbiology

microbiology, infectious disease, hospitalacquired infections, gut microbiota, gut bacteria,
disease/medicine, Candida and antibiotic resistance

Cancer Rese

Stem Cell an

Add a Comment
Sign In with your LabX Media Group Passport to leave a
http://www.thescientist.com/?articles.view/articleNo/41076/title/IntensiveLossofGutBacteriaDiversity/

2/3

6/19/2016

Intensive Loss of Gut Bacteria Diversity | The Scientist Magazine®

comment
Not a member? Register Now!

You

Related Articles

Treating Cancer with
CRISPR?

Single Bacterial Species
Improves Autism-Like
Behavior in Mice

By Jef Akst

By Ruth Williams

A federal panel will review the
first proposal for the use of the
technology to edit human genes
for medical purposes.

Mouse pups born to mothers fed
a highfat diet lack a gut microbe
that promotes social behavior,
scientists show.

Early-Life Microbiome
By Tracy Vence

Current Iss

Analyzing the gut microbiomes of
children from birth through
toddlerhood, researchers tie
compositional changes to birth
mode, infant diet, and antibiotic
therapy.

View the June 2

Subscribe t
All

The Nutshell

News & Opin
Careers

Home

News & Opinion

About & Contact

The Nutshell

Privacy Policy

Multimedia

Job Listings

Now Part of the LabX Media Group:

Magazine

Subscribe

Advertise

Archive

Lab Manager Magazine | LabX | LabWrench

http://www.thescientist.com/?articles.view/articleNo/41076/title/IntensiveLossofGutBacteriaDiversity/

3/3

