INFLAMMATION RESEARCH NETWORK

Protease-Activated Receptors
and Pain

Nathalie Vergnolle

!nserm

Institut national
1 A cherche médicale

U 563 Toulouse, France



41

Protease-mediated cell signaling: PAR activation




41

Protease-mediated cell signaling: PAR activation




PAR activation
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PAR-2 Activation and Formalin Induce Fos
Expression in the Dorsal Horn of the Spinal Cord

PAR-2-AP intraplantar injection induced spinal activation of nociceptors

Vergnolle et al. Nat. Med., 2001



Thermal hyperalgesia after PAR-2 agonist injection
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Mechanical hyperalgesia after PAR-2 agonist injection
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Involvement of PAR-2 in models of pain

PAR-2-deficient mice: No hyperalgesia in response to compound
48/80 (mast cell degranulator)

Decreased hyperalgesia in response to
formalin

Vergnolle et al. Nat. Med. 2001



Role for PAR-2 in human diseases
associated with pain symptoms?

Irritable Bowel Syndrome

Chronic medical condition,
characterized by abdominal pain,
disconfort, and altered bowel
functions

Hypersensitivity to colorectal
distension




IBS - Physiology
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World prevalence of IBS
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Causes

- Food?
- Episode of infectious colitis
- Stress

Signs and Symptoms

- Abdominal pain or cramping

- Bloating sensation

- Gas (flatulence)

- Diarrhea, constipation or both alternating
- Mucus in the stools

Treatments

- Food supplements

- Antidepressant

- Anti-diarrheal medications

- 5-HT3 antagonist (Alosetron)



Patients: Foothills Hospital

12 Control (colon cancer screening)
Age: 52.7 £ 9.1y Sex ratio: women 64%

18 IBS according to Rome Il criteria
Age: 44.3 + 141y Sex ratio: women 83.3%
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Cenac et al. J. Clin. Invest. 2007



Irritable Bowel Syndrome: association with
increased proteolytic activity

Cenac et al. J. Clin. Invest. 2007
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Cenac et al. J. Clin.
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Abdominal Muscle Record during Distention
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Administration of IBS biopsy supernatants mediate visceral

hyperalgesia
Cenac et al. J. Clin. Invest. 2007
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Conclusions

Calcium mobilization in sensory neurons, allodynia and
hyperalgesia in response to IBS supernatants are mediated by
PAR-2 activation and proteolytic activity.

PAR, activation by colonic proteases plays a prominent role in
IBS-associated pain symptoms.
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Intraplantar injection of PAR1-AP reduces nociceptive responses

—O-RLLFT O+ & -O RLLFT
- 169 -& TFLLR * S 50, W™ ¥ @ TFLR
- * P 6\6/6
2 144 o 40
. . S o
Nociception £ S 30{ x
" s 12 £
Basal conditions | 2 3 20| g 8
i <
. *
= I
[} * *
= sl . . X o .\- -
101 100 107 101 100 101
Injected peptide (ug/paw) Injected peptide (ug/paw)
—0-RLLFT 1pg —O0-RLLFT 1pg
—~ 117 B-TFLLR 1pg < 1007 - TFLLR 1ug
: : ) <
Nociception > 3 5.
g 5
(]
Inflammatory 5 2N
" ® &=
conditions 2 2
5 S 251
< <3
= n
; T T T 1 &, 0 T T 1
0 1 2 3 4 0.0 0.4 0.8 1.2
Time after carrageenan injection (h) Force (g)

Asfaha et al. 2001 Br. J. Pharmacol.
Martin et al. 2009 submitted to Pain



PAR1-AP signalling in DRG neurons
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receptor activation

PAR1-AP-induced decreased nociceptive response is dependent on opioid
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PAR-1 deficiency does not modify nociceptive responses
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Martin et al. 2009
submitted to Pain
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Analgesic
Opioids

PAR-1

| DRG neurons signalling

PENK release

- keratinocytes
‘l’ - fibroblasts

Endogenous control of inflammatory
hypersensitivity / pain
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Antinociceptive effects of PAR, agonist
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Antinociceptive effects of PAR, agonist
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Analgesic effects of PAR, agonist
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Analgesic effects
of PAR, agonist
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PAR-4 signalling in colonic primary afferents
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PAR-4 deficiency enhanced visceral hypersensitivity
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