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Objectives

Recognize the burden of chronic pain
in the absence of inflammation in IBD

Explore how microbial manipulation
modulates the development of
visceral pain in a mouse model of IBD

Demonstrate that microbial-derived
soluble products can sensitize pain-
sensing neurons




@ Goal of treatment is mucosal healing
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Normal Colon Mild Crohn’s Ulcerative Colitis

MUCOSAL HEALING

http://www.e-guide.ecco-ibd.eu/resources?title=ulcer




-
I Chronic pain in IBD

» 2 20% of IBD patients experience chronic pain despite
endoscopic remission
» High level of anxiety, depression, poor quality of life

» Prevalence of widespread somatic pain in the absence of
inflammation?

» Few data surrounding the pathophysiologic mechanisms of
chronic pain in the absence of inflammation

» Limited effective treatments

Gracie et al. Clin Gastroenterol Hep 2017, 15:376
Jonefjall et al. Infl Bowel Dis 2016, 22:2630
Reguiero et al. Gastroenterology 2017, 152:430
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https://cathe.com/can-exercise-change-your-gut-microbiome/

https://www.womenshealth.gov/a-z-topics/irritable-bowel-syndrome



https://cathe.com/can-exercise-change-your-gut-microbiome/
https://www.womenshealth.gov/a-z-topics/irritable-bowel-syndrome
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DYSBIOSIS persists despite ENDOSCOPIC remission

A Normal healthy intestine B Intestinal Dysbiosis

DeGruttola et al. Inflamm bowel dis 2016, 22:1137-1150
Halfvarson et al. Nat Microbiol 2017, 2: 17004 Manichanh et al. Gut 2006, 55: 205-211
Hotte et al. PloS one 2012, 7: e37932 Martinez et al. Am j gastroenterol 2008, 103: 643-648

Lopez-Siles et al. Front Cell Infect Microbiol 2018, 8: 281 Shutkever et al. Inflamm bowel dis 2018, 24: 1597-1605




CA%RY TRPV1 and the microbiome

» IBD patients with chronic pain in endoscopic remission
display increased TRPV1 expression

» Microbial products directly activate TRP channels
» Microbial manipulation alters TRPV1 function

» Bacteria can directly or indirectly stimulate nociceptors
> Metabolites (SCFA)

Akbar et al. Gut 2010, 59: 767 — 774 Luczynski et al. eLife 2017, 6: e25887
Chiu IM, et al. Nature 2013, 501: 52-57 Meseguer et al. Nat Commun 2014, 5: 3125
Guida et al. Brain behav immune 2018, 67: 230-245 Nohr MK et al. Neuroscience 2015, 290, 126-31

Hoban et al. Neuroscience 2016, 339: 463 Verdu EF et al. Gut 2006, 55: 182




" HYPOTHESIS

The dysbiotic microbiome, via TRP channel
modulation, plays a causal role in the development of
chronic visceral but not somatic pain in the post-
inflammatory state in IBD




@ Post-inflammatory DSS model
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2.5% DSS

- Colitis - Recovery X 5
weeks

Lapointe et al. Am J Physiol Gastrointest Liver Physiol 2015, 309:G87-G99

https://www.ibdrelief.com/learn/what-is-ibd/what-is-ulcerative-colitis
T




@ Experimental Paradigm
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https://www.neurofit.com/tech-anim-dwb.html
https://www.youtube.com/watch?v=jWqC-5_zXHc Schwartz and Gebhart. Curr top behav neurosci 2014, 20:171-97



https://www.neurofit.com/tech-anim-dwb.html

Visceromotor response (mV/s)

CA%RY Post-inflammatory DSS mice exhibit both visceral
and somatic hyperalgesia
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Controls (CT): n= 15, DSS: n= 15, CT + Abx: n=13 and DSS + Abx: n =15.

Esquerre N et al. Cell Mol Gastroenterol Hepatol 2020;10(2):225-244.




@ Can we transfer pain?
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Esquerre N et al. Cell Mol Gastroenterol Hepatol 2020;10(2):225-244.



Post-inflammatory DSS mice exhibit changes in the
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Esquerre N et al. Cell Mol Gastroenterol Hepatol 2020;10(2):225-244.
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A

Concentration (mM)

Post-inflammatory DSS mice exhibit changes in
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Esquerre N et al. Cell Mol Gastroenterol Hepatol 2020;10(2):225-244.
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In vitro evaluation of visceral pain
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Cultured naive DRG neuron Calcium imaging

Colonic
ultrafiltrate

SCFA

Serrano M et al. Mol Pain 2010 Dec 10;6:90.
https://www.ibdrelief.com/learn/what-is-ibd/what-is-ulcerative-colitis
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Microbial-derived soluble factors may modulate
TRPV1 sensitization
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Esquerre N et al. Cell Mol Gastroenterol Hepatol 2020;10(2):225-244.



L9 Significance
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» The microbiome may play a role in the development
of chronic visceral pain in IBD patients

» Microbial manipulation may provide novel therapies
for chronic pain in IBD

> Use of fecal transplant, and/or agonism/antagonism of
particular microbial metabolic pathways
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https://www.youtube.com/watch?v=4BZMESH7-KU



