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Slowly progressive neurodegenerative
disorder characterized by cognitive
decline. It is also the most common form
of age-related dementia.

It affects about 30 million people
worldwide and an increase to 100
million is expected by 2050.
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Alzheimer’s disease

Healthy brain Alzheimer’s disease brain
The cortex shrivels
up, damaging areas
involved in thinking,
planning and
remembering

Cerebral cortex:
Responsible for
language and
information
processing

Ventricles
filled with
cerebrospinal
fluid grow
larger

Hippocampus:
Critical to the
formation of new
memories

Hippocampus
shrinks severely

Source: Alzheimer's Association
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There is no treatment
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Risk factors for dementia

The Lancet Commission presents a new life-course model showing
potentially modifiable, and non-modifiable, risk factors for dementia.
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Gut microbiota are all the living microorganisms in the intestine (bacteria ~ 90%) with great influence on host’s
health. The imbalance between mutualistic, commensal and parasitic bacteria (dysbiosis) is characteristic in obesity,
type 2 diabetes, and Alzheimer’s disease.
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Vinolo etal., 2011; Vadderetal., 2015.



Gut dysbiosis in Alzheimer’s disease has been described in patients and animal models.
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Patients with amyloidosss show an Increase in pro-
inflammatory bacteria. Cattaneoetal., 2017.
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Patients with Alzheimer’s disease present bacterial phylavariations in their gut microbiota. Vogtetal., 2017.
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Tg mice showadifferent bacterial ratio comparedto the wild strain through time. Harach et al., 2017.



We know that gut microbiota alterations have an impact in Alzheimer’s disease hallmarks.
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Antibiotics significantly modified the gut microbiota of Alzheimer’s disease transgenic mice. Minter et al., 2016.
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Antibiotics reduced pathological hallmarks in Alzheimer’s disease. Minter et al., 2016.
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This is important because gut microbiota related products could modify cognition in Alzheimer’s disease.
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So, we know that there is a bidirectional comunication system between enteric, and central nervous system...

Dysbiosis T Propionate
Alzheimer’s disease <

Cognitive impairment and neuroinflammation




In order to answer this question...
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- 4-month-old
WT Tg males.
n=9 n=238
Individualization.
Diet and water ad libitum. L 8 weaks.
Weight and feeding monitoring.
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Neuroinflammation
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RESULTS
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Working memory and spatial learning are impaired in Tg compared to control mice.
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Does the levels of short chain fatty acids in feces differ between WT and Tg mice?
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Short chain fatty acids (concentration)

30000 ' *
B WT
O 0 19
)J\ 20000
OH 10000 -
Acetate

15000 A

10000 9

uglg

0
HSC\)J\OH

Propionate 5000 7

4000 T

O

H3C/\)]\OH

Butirate

ugl/g

15




Short chain fatty acids (proportion)

Group Acetate (%0) Propionate (%) Butirate (%0)

WT 80.34 9.30 10.36

Tg 55.80 37.56 6.64
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Short chain fatty acids (proportion)
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Acetate and butyrate proportions were decreased in Tg compared to WT mice.

Propionate concentration and proportion were increased in Tg animals compared to WT
mice.
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Is neuroinflammation more pronounced in Tg than in WT mice?
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GFAP-positive astrocytes were more abundant in the dentate gyrus, st. radiatum and st.
oriens of Tg compared to WT mice.
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Can gut microbiota alterations be related to propionate production in Tg mice?
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Bacterial abundance
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Actinobacteria
Bacteroidetes
Firmicutes
Proteobacteria
T™7

Verrucomicrobia
Others

Adlercreutzia (g)
Akkermansia (g)
Allobaculum (g)
Atopobium (g)
Bacteroides (g)
Bifidobacterium (g)
Blautia (g)
Clostridiaceae (f)
Clostridiales (0)
Coprococcus (g)
Coriobacteriaceae (f)
Desulfovibrio (g)
Enterobacteriaceae (f)
Erwinia (g)
Erysipelotrichaceae (f)
Flexispira (g)
Klebsiella (g)
Lachnospiraceae (f)
Lactobacillus (g)
Lactococcus (g)
Oscillospira (g)
Propionibacterium (g)
Ruminococcaceae (f)
Ruminococcus (g)
4-7 (f)

SMB53 (g)

Others
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Alphadiversity measure
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LEfSe (family and genus order)
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PICRUSt

Relative abundance (%)
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Enrichment of lactic acid bacteria in fecal samples of Tg mice is related to propionate
levels, pyruvate metabolism, and inflammation.

According to PICRUSt analysis, WT's bacterial diversity, and composition associates
with enhanced Phe, Tyr and Trp biosynthesis compared to Tg mice.
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Perspectives

To evaluate the impact of modifying/restoring the gut microbiota on cognition in Tg
mice.

To determine the presence of bacterial molecules in plasma of Tg mice.

To quantify the levels of short chain fatty acids in the brain.
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Community 1 and Community 2 have the same species richness, but they have different species evenness
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