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Bacteria activate sensory neurons that
modulate pain and inflammation
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Mycobacterial Toxin Induces
Analgesia in Buruli Ulcer by
Targeting the Angiotensin Pathways
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Nociception: The occurrence of pain

» Bacterial infection is often painful.

» Pain is a defense mechanism against
threats.

» Intense temperature, mechanical &
chemical stimuli activate nociceptor

(Deng and Chiu. PLoS Pathog. 2021., Basbaum and Jessell. Principles of Neural Science. 2000)
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(Basbaum and Jessell. Principles of Neural Science. 2000., Chiu et al. Nature. 2013)

» Nociceptors are excited only
when stimulus intensities reach
the noxious range




Bacteria modulate pain

B ial infecti . :
acterla? intections Bacteria modulate pain through
produce pain secondary to . . .
: . directly activating nociceptors
immune activation
%}"
.

Staphylococcus aureus

Mycobacterium tuberculosis

Mycobacterium ulcerans

(Deng and Chiu. PLoS Pathog. 2021., Chiu et al. Nature. 2013)
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Staphylococcus aureus

A major cause of wound and
surgical infections

» Painful abscesses, cellulitis and
necrotizing fascitis.

> Releases toxins to cause bacterial
dissemination and tissue damage
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(Chiu et al. Nature. 2013)
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S. aureus produce pain independently from host defense

» Reduced mechanical stimuli
threshold for both WT and
immune deficiency mice

S. aureus produce pain directly
through activating sensory
neurons, distinct from immune
response mechanisms

(Chiu et al. Nature. 2013)



S. aureus components activate nociceptors

> Heat-killed S. aureus induced a
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(Chiu et al. Nature. 2013)



Mycobacterium. tuberculosis (Mtb)

Pulmonary tuberculosis

» Persistent cough and have high
transmission ability

» The cough reflex can be triggered by
nociceptive neurons innervating the lungs

(Ruhl et al. Cell. 2020)



Mtb Extract activates Nociceptive Neurons
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(Ruhl et al. Cell. 2020)



Compound
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(Ruhl et al. Cell. 2020)



Mycobacterium ulcerans (M. ulcerans)

The pathogenic agent of
Buruli ulcer

» Cause extensive skin lesions NOT
accompanied by pain

oy » Previously thought:
Direct nerve cell destruction

(Marion et al. Cell. 2014)
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»No signs of nerve
degeneration after infection

(Marion et al. Cell. 2014)



Mycolactone elicits signaling through AT2Rs
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(Marion et al. Cell. 2014)
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Nociceptor interact with immune system
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(Chiu et al. Nature. 2013)



Dermonecrosis
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Possible target for treating bacterial invasion

» Blocking neuro-

immune interaction is
a promising strategy
to treat highly invasive
bacterial infections

(Pinho-Ribeiro et al. Cell. 2018)



Conclusion

Bacteria can directly modulate
nociception distinct from immune defense

@ Molecular elements from Bacteria can
interact with nociceptors through
different pathways

Nociceptor targeting therapies
could be used to treat bacteria
infections
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