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Systemic effects of SCFA on lipid and glucose metabolism

]
+ Lipolysis + AMPK activity
+ Adipogenesis t Insulin sensitivity -
+ Inflammation + Lipid accumulation

* Leptin

+AMPK activity
tInsulin sensitivity
 Lipid accumulation

* Satiety

t Intestinal Vg
glucogenesis <
+ Sympathetic activity <

Faeces

Nature Reviews | Endocrinology

Canfora, Nat Rev Endocrinol 2015, 11:577-591

KU LEUVEN




* Motivation ( ? N
* Mood
* Motor activity

* Depression
® Autism
* Schizophenia

® Systemic Systemic
inflammation circulation ) i

* Mucosal Circulation
inﬂam'mation ) )

* Neuroinflammation Piciiciking

Monocyte FFARs \\\
\\
Macrophage

%} Vagus
i nerve
I g‘:fs PYY ..... Regulation
Microglia GLP1 A of food intake
Pathogens °o° T TEER Acetate
. lPermeablllty i Propionate
" VTR T Butyrate
Insulin
A Enteroendocrine Leptin
Leaky gut Tight junction L-cell Ghrelin
Immune pathway Endocrine pathway Vagal pathway

L

* Food intake
® Learning

* Memory

Systemic effects of SCFA: gut-brain axis

& Se——)

* Learning and memory
» Depression and anxiety
e Stress

» HPA axis activity

18 D)

Capillary
endothelial cell

N | * Anxiety

* Depression
 Stress

* Memory

* Learning
* Neurogenesis
» Neuroprotection

Neurotrophic ] Regulate growth,
factors survival and

s _, °BDNFg 0 | differentiation

22202 > o NGF @ _© | of neurons
; ; «GDNF © and synapses

Controls passage
of molecules
and nutrients

Astrocyte from the circulation
foot processes to the brain
Tight junction =
NH,
HO
Serotonin \
biosynthesis
NH
Other humoral pathways

J

Dietary fibre 8 R | : 0 o
probiotics ﬁeo—> &~ LIIN e o:. o SCFA

prebiotics

‘ Q\ \‘ microbiota

Dalile et al. Nature Rev Gastroenterol Hepatol 2019

KU LEUVEN




Fraction of SCFA that reach systemic circulation in humans is largely
unknown
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Strategy

* Introduction of 13C-SCFA in the colon using colon delivery capsules
Bioavailability * Quantification of the cumulative '3C-SCFA recovery in plasma
« Calculation of bioavailability index

SCFA-production
from 13C-fibre
fractions

« Administration of '3C-labelled fibre fractions
* Quantification of the cumulative '3C-SCFA recovery in plasma

* Administration SCFA to the colon
LeEleiaisiiess . Effect on clinically relevant end point:

on health « Brain function: stress sensitivity




Systemic avaibility of SCFA
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Systemic availability of SCFA
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Cross-feeding in the colon
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Incorporation of 3C-propionate in glucose
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Incorporation of 13C-acetate in fatty acids
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Incorporation of 13C-SCFA in cholesterol
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Exhaled in breath as CO;
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47 + 13% of propionate
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Plasma SCFA depend on type of fibre

. 13C-dietary fibre enriched bran
'°C-enriched wheat ® deproteinised (13C-DF-B)

il =T o g ()
. Wl T § L destarched - Water insoluble
K - Slowly fermentable
13C labelled Bran
destarched
® Xylanase treatment

13C-arabinoxylan oligosaccharides
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- Water soluble
- Easily fermentable
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SCFA produced after wheat derived fibre fractions
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Do SCFA have functional effects on the brain?

* Hypothesis:

SCFA mediate the effect of the microbiota on the brain in humans

* Intervention study in humans with known amounts of SCFA administered to the colon as colon delivery
capsules

» Outcome parameters: response to stress



Stress response and cortisol
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Study design
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Maastricht acute stress task




Serum SCFA increase after intervention
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Fecal SCFA (mM)
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SCFA reduce cortisol response
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Changes in SCFA were associated with changes in cortisol response
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Conclusions

» Colon delivery capsules are efficient tools to evaluate the physiological role of colonic bacterial derived metabolites in
humans

» Dietary interventions with fermentable carbohydrates can alter systemic SCFA concentrations

» Nutritional interventions that target the microbiota might be interesting in affective and mood disorders
Furture research:

* Elucidate the mechanisms
» Evaluate the effect in patients with mood disorders
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