
 

Defining the Parkinson's microbiome
strengthens links to gut health
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The number of control and PD samples refers to the data that could be recovered
from the Sequence Read Archive (SRA) or the European Nucleotide Archive
(ENA) and passed the quality filtering we applied. b Overview of the
bioinformatic workflow adopted in our study. TSS total sum scaling, VST
variance stabilizing transformation, CLR centered log ratios, WMW
Wilcoxon–Mann–Whitney test, ANCOM analysis of the composition of
microbiomes, lm linear models, genodds Agresti’s generalized odd ratios, meta
random-effect meta-analysis. Credit: npj Parkinson's Disease (2021). DOI:
10.1038/s41531-021-00156-z
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Researchers from the Quadram Institute have carried out a meta-analysis
of the gut microbiome in Parkinson's disease, giving the clearest picture
to date of the changes associated with the condition.

By re-analyzing data from ten different studies, a common pattern of
changes in the abundance of bacteria types in Parkinson's disease
emerges, suggesting that the alteration in the gut microbiome might
trigger some of the gastrointestinal problems seen in patients.

Parkinson's is a progressive condition that affects nerve cells that
produce dopamine, which coordinates movement. As more nerve cells
die, less dopamine is produced, leading to gradually worsening tremors,
slower movement and muscle stiffness.

In addition, many people with Parkinson's disease have gastrointestinal
problems that can show several years before the physical movement
symptoms. They may also have inflammation and "leaky" gut, signs of
an imbalanced gut microbiome.

These observations have prompted genome sequencing studies to
identify the types of bacteria in the microbiome of people with
Parkinson's disease, and compare that with people without the condition.

Several studies have shown differences in the Parkinson's microbiome,
but no clear consensus has emerged. Differences across studies may
reflect different methodologies, but also the inherent variability in the
human microbiome, shaped by lifestyle and dietary variations in
different populations around the world. Drug treatment regimens and
antibiotic usage also impact on gut bacteria, so variability between
different studies isn't a surprise, but it does make drawing definitive
conclusions on the association between the microbiome and Parkinson's
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harder.

To address this, the Quadram Institute researchers sought to reanalyse
the patient data paired with their control collected across studies from
six different countries. This large pool of 1200 samples allowed the
researches to identify robust differences between the microbiomes of
people with or without Parkinson's disease. The study was supported by
the Biotechnology and Biological Sciences Research Council (BBSRC),
part of UKRI.

The meta-analysis, published in the journal npj Parkinson's Disease,
confirmed that the Parkinson's microbiome is different with a reduction
in the dominant bacteria usually found in a healthy human gut.

But to understand how changes in the microbiome affect health, we need
to know what those bacteria are doing. What chemicals, metabolites or
signals do they produce and how does this change with the disease?

The researchers report that some of the depleted bacteria in Parkinson's
produce butyrate, which is used by the cells that line the gut to maintain
its integrity as a barrier. Butyrate and other short chain fatty acids also
play important roles in interactions between the gut, the nervous system
and the brain.

In previous studies, Parkinson's disease patients were shown to have
lower butyrate levels and increased gut lining inflammation and
permeability. Similar depletions in key bacterial species, butyrate levels
and gut lining integrity are seen in patients with Inflammatory Bowel
Disease (IBD) and IBD patients have a 20%-30% higher risk of
developing Parkinson's disease.

Other bacteria involved in methane production are enriched in the gut of
Parkinson's patients. This together with an increased abundance of
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bacteria able to degrade the mucus within the gut might affect transit
time and explain the constipation problems that are recurrently observed
in Parkinson's patients.

This study backs up and adds to the evidence linking the gut
microbiome, gut inflammation and immune function in Parkinson's, and
provides intriguing hints into potential mechanisms by which the gut
microbiome influences the disease.

However, the team underlines that the available data can't answer the
question of whether the microbiome alterations cause Parkinson's
Disease or are an effect of it, and suggest sampling strategies that could
help understand the causal link between the disease and the gut
microbiome.

Dr. Stefano Romano who led the study commented "The variability
across studies is very big. However, we can still detect differences
between the gut microbiome of patients and controls. This means that
microbiome alterations in Parkinson's disease are consistent across
sampling cohorts."

"There is a clear need to further research gut microbial changes linked to
diseases in diagnostic or prognostic applications."

Microbiome alterations may also be used as biomarkers, especially
useful for spotting the earliest onset of the disease, and open new targets
for therapies.

"The restoration of a balanced microbiome in patients might alleviate
some of the symptoms of Parkinson's, and this is a really exciting route
of research we are exploring."

  More information: Stefano Romano et al. Meta-analysis of the
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Parkinson's disease gut microbiome suggests alterations linked to
intestinal inflammation, npj Parkinson's Disease (2021). DOI:
10.1038/s41531-021-00156-z
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