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Gut Feelings
üBrain-Gut-Microbiome Axis

üHealth and Disease

üPsychiatry and Disorders of gut-brain axis

üPreclinical Research/Signalling Pathways

üTranslation, causality and moving towards mechanisms?

üPsychotropic drugs and the gut microbiome

üOpportunities for intervention?
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Clarke et al., Pharmacological Reviews 2019
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Brain-Gut-Microbiota Axis
Scope and Mechanism Translation

Clarke et al., Pharmacological Reviews 2019 Dinan and Cryan, J. Physiol, 2017

Across the lifespan
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Microbiota, Brain and Behaviour

Clarke et al., EncyclopediaMetagenomics2013
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Microbiota Regulates Anxiety

Germ -free animals 

have lower anxiety -like 

behaviours

Clarke et al., Mol Psychiatry 2013
Probiotic reduces 

anxiety -like behaviours

Bravo et al., PNAS Sept 2011



Stressors

òItõs not stress that kills us, it is our reaction to itó.

Hans Selye
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Microbiota Controls Stress Response

Probiotic Reduces 

Stress -induced 

Corticosterone Levels

Bravo et al., PNAS Sept 2011

Germ -free animals 

have an 

exaggerated stress 

response

Clarke et al., Mol Psychiatry 2013
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The Germ-free Phenotype

Spichaket al., Drug Dis Today 2019
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Clarke et al., Pharmacological Reviews 2019

Tryptophan ςA (microbial) Building Block
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Microbiota Regulates Tryptophan Metabolism
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Acute Stress alters Host Tryptophan Metabolism

Gheorghe et al., CurrOpinPharm 2019
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Gheorghe et al., CurrOpinPharm 2019

Tryptamine
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Host and Microbial Factors affecting Metabolism and Availability of Tryptophan 
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Translational Research

Cryan et al., Trends in Pharmacol. Sci. 2002
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Transfer of Depressive Phenotype

Kynurenine/Tryptophan

Controls Depression

0.00

0.02

0.04

0.06 **

R
a
ti

o

Tryptophan 

metabolism 

Profile 

transferred via 

gut microbiota

Sucrose preference
(1% sucrose)

Controls Depression
0

20

40

60

80

100

*

S
u

cr
o

se
 p

re
fe

re
n

ce
 (

%
)

Anhedonia -like 

behaviours

transferred via 

gut microbiota

Controls Depression

0

10

20

30

40

*

Elevated Plus Maze

%
 v

is
it

s
 t

o
 t

h
e

 o
p

e
n

 a
rm

s

Anxiety -like 

behaviours

transferred via 

gut microbiota

Kelly et al., J Psych Res 2016
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Irritable Bowel Syndrome
üDisorder of gut-brain axis interactions

üAbdominal pain, constipation, 

diarrhoea

üVisceral Hypersensitivity

Mertz et al., Gastroenterology 2000

±ƛƴŎŜƴǘ Ǿŀƴ DƻƎƘΩǎ ά!ǘ 
9ǘŜǊƴƛǘȅǎ DŀǘŜέ
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Only the 

microbiota from 

IBS subjects 

with comorbid 

anxiety induced 

both GI 

dysfunction and 

anxiety -like 

behaviours in 

the recipient 

animals
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Psychiatric Comorbidity in IBS

Wilmeset al., 2021, Neurogastroenterologyand Motility

https://discoverie.eu/

https://discoverie.eu/
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Are Gut Feelings the Real Deal?
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Perspectives

ÅProbiotics
ÅPrebiotics
ÅDiet
ÅFaecal transplants
ÅMicrobial consortia
ÅMetabolites

The gut 
microbiota 

plays a role in 
determining 

mental health -
we can mine 

for, and target 
with, 

psychobiotics
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B. longum reduces stress response in 
healthy human volunteers

Stress
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Allen et al., 2016, Trans  Psych 
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Psychobiotic modulated resting neural activity and 

neural responses, measured using 

magnetoencephalography, during social stress
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Towards Psychobiotics: Focus on Mechanisms

Long-Smith et al 2019, Annual Review Pharmacology and Toxicology
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Summary & Conclusions (1)
üPromising preclinical and clinical research

üRegulates behaviours and physiology relevant to 
psychiatry and neurogastroenterology

üMicrobiome as a driver of psychiatric comorbidity?

üMechanistic insights and focus on causation

üSignalling pathways ςcommon neurobiological 
ground?

üMicrobial-based strategies for the treatment of 
stress-related gut-brain axis disorders? 
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Drug-Microbiome Interactions

Hefner et al., Int Rev Psych 2013 Clarke et al., 2019, Pharmacological Reviews
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Factors Defining the Gut Microbiome

üCharacteristics of gut microbiome

üStable and chaotic periods

üDiversity narrows in disease states

üWhat about xenobiotics?
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Drug-Microbiome Interactions

Clarke et al., Pharmacological Reviews 2019


