
Targeting the gut microbiota 
to improve western-diet induced neuropathic pain  

INTRODUCTION PARADIGM AND METHODS 

RESULTS  1: Metabolic and  sensory phenotyping

RESULTS  2: Transcriptomic changes induced by fiber 
diet at early and later stages in the PNS 
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RESULTS  3: Inflammation in the PNS And Gut Permeability 

RESULTS  4: Effect of SCFA & Fiber Diet on PNS Activity 

RESULTS  5: Lack of FFAR2 in immune cells: 
consequence on mice phenotype and immune cells 
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Weekly BW 
measurement
s

End point:

IHC (vagal ganglia /DRG/Brain 
stem/spinal cord/sciatic nerve) – 
markers for inflammation, 
schwann cell, mitochondria 

Metabolites – glucose, insulin, 
leptin, SCFA, glucagon

RNAseq –

Nerve fiber density 

Primary neuronal culture - Ca2+ 

studies and electrophysiology

Gut microbiome (16S, 
metagenomic, cecum, feces) 
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Prevention 
paradigm

Treatment paradigm (WD + Inulin starting after 9 
weeks on WD) 

Non-fasting glucose and 
insulin levels/ SCFA/ 
metabolites
PTT/GTT/ microbiome
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ITT

Body 
Composition 16

Body 
Composition, 
metabolic 
cages/von Frey/ 
Hargreaves test 
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Weeks on diet and treatment

Neuropathic pain, arising from damage or dysfunction in the peripheral or 
central nervous system, is a chronic condition that significantly impacts 
quality of life. Current treatments often mask pain without addressing its 
underlying causes, posing risks of addiction. Recent research highlights a 
link between gut microbiota and neuropathic pain, with studies showing 
that altering gut bacteria can reduce pain and enhance sensory neuron 
function. Short-chain fatty acids (SCFAs) produced by gut bacteria may 
modulate pain pathways by interacting with receptors in immune cells. This 
study aims to explore how manipulating the gut with prebiotic inulin 
influence the peripheral nerve system, offering potential new therapeutic 
strategies and underlying mechanisms. 

NC Normal Chow 
WD Western Diet 

WD + 10% Inulin (isocaloric)

Adapted from Bonomo et al., 2021

WD-FT ( fiber treatment) 
WD-FP (fiber prevention)

*Nc vs wd – week 13 to 30
Nc vs wd-fp,wd-ft – week 20-30
Wd vs wd-ft – week 24-30
Wd vs wd-fp – week 21 -30 Performed with EchoMRI

Performed using VonFrey Testing Performed using Hargraves Method
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* Metabolomic platform, Transcriptomic platform, Bioinformatic platform of the University of Lausanne  
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*2-way anova, post hoc Tukey

*2-way anova, repeated measures 
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*2-way anova, post hoc Tukey
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