Microbiota: a link between obesity
and mood disorders?
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About

DIET INFLUENCE ON BRAIN METABOLIC VARIATIONS

Gut and brain communicate through the gut-brain axis by exchanges of hormones, immune

A preliminary unsupervised

molecules, afferent neuron stimulation and some bacterial metabolites. It is well known that diet

analysis of the high fat diet

shapes the microbiota composition and emerging studies have linked microbiota composition to

(hfd)-fed group and the control

anxiety- and depression-like behaviours.

group did not show any strong
influence of diet on brain

Obesity is a complex, multifactorial metabolic disorder and inflammatory disease associated with

metabolic profiles.

many co-morbidities (type 2 diabetes, cardiovascular diseases and some cancers) as well as
depression and mood disorders. Nevertheless, high fat diet, a leading cause of obesity, has been
Figure 2. PCA score plot of high fat diet (hfd) (pink) and control group (green)

found responsible for altered microbiota composition, despite the obese state itself.

REGIONAL DIFFERENCES IN BRAIN METABOLIC FINGERPRINTS
Here we present preliminary results of a study that aims to understand the relationship between
microbiota, brain and mood disorders by exploring the alterations in brain neurochemistry caused by

The Principal Component Analysis (PCA)

high-fat diet and modulations of behaviour.

revealed a degree of similarity between
the hypothalamus, striatum and, partially,
hippocampus metabolic profiles. In

Material & Method

contrast, the hypothalamus and the
prefrontal cortex metabolic signatures are

ANIMAL MODEL

distinct.

2 cohorts of adult male C57Bl6/J were fed with either a
high-fat or a control diet for 8 weeks.

Figure 3. PCA score plot of metabolic profiles of hypothalamus (ht), striatum
(st), hippocampus (hc) and prefrontal cortex (ctx)

High-fat diet (hfd): 60 kJ% fat (refined palm oil as main fat
source), 24 kJ% carbohydrates (mainly corn starch) and

+

16 kJ% proteins (casein)
Control diet: 12 kJ% fat, 65 kJ% carbohydrates, 23 kJ%
proteins.
After an 8-week feeding period the animals were subjected
to a battery of behavioural tests to measure anxiety-like,
social, motivational and depression-like behaviour.

METABONOMICS ANALYSIS
In this work we performed

1H

Nuclear Magnetic Resonance (NMR)-based metabonomics profiling.

The spectra of the brain regions hypothalamus, hippocampus, striatum and prefrontal cortex were
acquired on Bruker AV700 NMR instrument equipped with a 5mm inverse Cryoprobe (R).

STATISTICAL ANALYSIS

Figure 4. O-PLS-DA score plot (A) and loadings plot (B) of hypothalamus and prefrontal cortex. Model strength: R2Y = 0.9446, Q2Y= 0.8402

Differences between the hypothalamus and the prefrontal cortex metabolic profiles were driven by the
metabolites taurine, glutamine, lactate and creatine, all found in higher levels in the prefrontal cortex.

BEHAVIOURAL TESTS

Supervised and unsupervised multivariate statistical analyses were applied.

At the present moment, multivariate statistical analysis was unable to reveal any effect of diet on
behavioural tests. Due to the early stage of the project, this finding is far from being conclusive and further
work is on-going.

Results
MICROBIOME

Conclusion
Exposure to high fat diet drastically changed the microbiome composition in this mouse animal model.
A clear separation between the microbiome of the

Multivariate statistical analysis revealed a strong metabolic similarity between the brain regions of

control and the high fat diet-fed (hfd) groups confirms a

hypothalamus and striatum. The separation between other brain regions was mainly driven by taurine. We

significant influence of diet over microbiota composition

were not able to identify either a directly effect of diet on brain metabolic profiles or depression-like
behaviour but further work is required.
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Figure 1. 3D PCA score plot of 16S sequences of cecal content
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