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Muscarinic Receptor Subtypes in the Airways
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Muscarinic Autoreceptor Dysfunction in Asthma ?
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DURATION OF ANTICHOLINERGIC EFFECTS
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DURATION OF ANTICHOLINERGIC ACTION

Guinea-pig bronchi /n vitro: inhibition of
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DURATION OF ANTICHOLINERGIC ACTION

Human bronchi in vitro: inhibition of cholinergic nerves
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Human Airway Smooth Muscle and the
Control of Airway Tone
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i-NANC Relaxations of Human Trachea: Role for NO

Immunocytochemistry L-NAME: NOS inhibitor
-
2 50 -
@©
S 40+
S 30.-
5
.g 20 =
§ 10 - *%%
5 .
S 97T ¢ TTX L-NAME

+L-Arg

Belvisi M et al: Eur. J. Pharmacol 1992, J Appl Physiol 1992



@
RAR

Airway Sensory Nerves

C-fibres
Capsaicin, BK,
low pH, PGs

} |
)

CGR d
Bronchial vessel

—  ee————

epithelium

— CNS

SAR —



The Cuh Reflex
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COUGH AS A MAJOR UNMET MEDICAL NEED

* Commonest symptom for medical consultation
* Chronic cough: 10-38% of pulmonary out-patients

No' effective therapy apart from opiates
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WORLD MARKET: 4 billion USD



What we do Cough MODEL -Endpoints
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Capsaicin Excitation of C-fibres
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Ad-fibre Activation
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") CENTRAL TREATMENT
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Isolated Vagus Nerve
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Cough Model




EFFECT OF CAPSAZEPINE ON COUGH

Conscious guinea pigs
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Effect of a TRPV1 antagonist on depolarisation of the
guinea-pig vagus
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Coexpression of TRP channels in lung-labelled
» airway heurons
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Effect of a TRPA-1 ligands or receptor KO on
Depolarisation to acrolein and capsaicin
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TRPA1 Ligands induce cough in conscious guinea-pig
model and in normal volunteers
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TRPA1 Ligands induce cough
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Sensory nerve activation and cough elicited by
endogenous tussive agents

Guinea Pig Isolated Vagus
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Vagus BK vs Antagonists

BK vs Indomethacin Guinea Pig: BK vs B1 & B2 antagonists
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Sensory nerve activation: which prostanoid receptor?
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Effect of TRP antagonists on sensory nerve

Mouse Vagus
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Effect of TRP antagonists on sensory nerve activation/cough elicited by PGE,
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Effect of TRP antagonists on human sensory nerve

activation elicited by PGE, and BK
A. PGE, B. Bradykinin

- AN LS

HC+JNJ
c [ o
ke) 8
=40 3
= =
= =
=S RS
Scale:
0.05 mv |2— ol Veh  HC  UNJ HC+INJ ] HC  UNJ  HC+INJ
UL Antagonist Antagonist




Tussive agents, sensory nerves and signalling pathways

PGE, Capsaicin

.. . Belvisi et al., Chest. 2011 Oct; 140(4):1040-7.
Bradykinin  Acrolein £

Resiniferatoxin

Cantero-Recasens 6, Loss of function of TRPV1 genetic variant associated with lower risk of active
childhood asthma. J Biol Chem. 2010 Sep 3:285(36):27532-5.
Smit et al., TRP genes smoking occupational exposures and cough. Respir Res 2012, 13:26.



Sensitisation and activation of airway
sensory nerves

_ mm—

Prostaglandins  Aldehydes Neurotrophins Bradykinin H*
PGE,, PGI, Acrolein  NGF, CTNF, BDNF B;, B, receptors /

\ l / 3 \

. 2 Activation
Sensitisation 5
h —

.Sycmpfc;‘ms C-fibre
oug AS—Fib :
Chest tightness fibre Q NeUf‘OgeﬂlC

LAR



C-fibre Sensitisation by Bradykinin

Capsaicin (60 nM) Capsaicin + Bradykinin (10 nM)
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Bradykinin Sensitises the Cough Reflex

Guinea-pigs challenged with citric acid (0.25 M, 10 min)
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Effect of sensory nerve stimulants on isolated vagus
nerve from allergen sensitised and challenged mice
saline  Ag

0.5.
> ~
E S
10 E 0.4,
¥ -
N 2 0.3]
c e
ol ==
| I - —
> (=] :
E -—
o 2 0.1
-— N . -
. /A
o
0.0
& - £
S V.S ¥ 5 P

[ 4

Saline (2%) Capsaicin PGE




MAST CELLS AND NERVE GROWTH FACTOR
Mast cell / / / / /

trkA
Growth

' ./
[~ s

trkA receptors

Proliferation ' — .
Sensitisation Airway
T Tachykinins - hyperresponsiveness

Sensory nerves

Epithelial
cells




EFFECT OF NGF ON COUGH
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Neurotrophins, humans, allergy and asthma
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NGF serum levels:
- correlation with serum IgE 10(3};
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Models of enhanced cough
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Calcium imaging in jugular ganglia following CS exposure
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NUMBER OF COUGHS
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ITTOTROPTUMIBLOCKSI LATEIRESPONSEIT:OIALLERGEN

Conscious Brown Norway rats
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I TRPAININHIBITOR BLOCKSI LATEIRESPONSEITOMALLERGEN
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Effect of budesonide on LAR in mice
following exposure to air or cigarette smoke
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Non neuronal effects of TRPA1
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TRPA1l in Asthma
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