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Neuroinfl ammation
in airway diseases
Developed in collaboration with Professor Harald Renz

• The airways are innervated by a dense network of 
parasympathetic, sympathetic and sensory nerves, 
that are essential for breathing regulation, but also 
drive bronchoconstriction and mucus secretion1,2

• Airway innervation also provides the basis
for the initiation of defence mechanisms in 
response to viral and bacterial infection and 
environmental irritants2

• The nervous system functions in a regulatory 
feedback loop between the brain and different 
organs (e.g., lungs, gut, skin), and maintains 
homeostasis by constantly monitoring and 
adjusting to changes1,3,4

• The airway epithelium anatomically and 
functionally collaborates with the nervous system5

• In infl ammatory airway diseases, such as asthma, 
the neural feedback loop is amplifi ed in response 
to repeated exposure to triggers9–13

• Leading to pathological features, e.g., airway 
hyperresponsiveness and exaggerated infl ammatory 
response11,12

Control 
centre

(CNS)

Stimulus

Sensor
(receptor)Response

Effector
(muscles/glands)

Neural
feedback

loop in the
airways1,3,4,6–8

Sensory 
afferents send 
signal to the 

brainstem

Stimulus

Irritant receptors 
and rapidly 

adapting receptors 
in the epithelium

Inhaled
irritant

(e.g., smoke)

ASM contraction and 
mucus secretion, 
limiting further 

irritant exposure

Parasympathetic 
efferents 

induced ACh 
release

Neural
feedback
loop3,4,6

Cholinergic 
postganglionic neurons

Nodose neurons

Jugular neurons

Dorsal root ganglion 
neurons

Noncholinergic 
postganglionic neuronsenvironmental irritants2 postganglionic neurons

Overview
of airway

innervation2

Lung

Jugular ganglion

Nodose ganglion

Dorsal root ganglion

Oesophagus
Spinal cord

Vagus nerve
(afferent port)

Vagus nerve
(efferent port)

Medulla
oblongata/
brainstem



Veeva ID: Z4-77481; date of preparation: November 2025. © 2025 AstraZeneca. All Rights Reserved. 
EpiCentral has been organised and funded by AstraZeneca and Amgen. This material is intended for healthcare professionals only.

IL-33

TSLP

Sensory 
neuronST2

TRPA1

Epithelium

Acute triggers and chronic infl ammation drive different 
short- and long-term neural responses in the lungs14–20

IL-33 TSLP

• Airway epithelial, immune and structural cells produce 
neurotrophins, e.g., NGF and BDNF19

• Patients with asthma have higher baseline levels of NGF and BDNF 
expression compared with individuals who do not have asthma14,17,21

• Sustained NGF and BDNF levels in asthma cause increased nerve 
density and persistent AHR12,17,20

• T2 alarmins produced by the epithelium (e.g., IL-33, 
TSLP) can also stimulate sensory neurons2

• TSLP and IL-33 are epithelial cytokines that are released by activated 
epithelial cells in response to injury or immunological insult22,23

• IL-33 can stimulate sensory 
neurons directly through ST2 
expressed in small-diameter 
sensory neurons2

• This IL-33/ST2 axis has been 
shown to drive infl ammation and 
pathophysiology in patients with 
asthma2

• Outside of the lungs, IL-33 has 
been shown to directly activate 
peripheral sensory neurons
via ST224,25

• In dry skin, IL-33 signalling 
in sensory neurons drives 
chronic itch, but with minimal 
infl ammation25

Neuroinfl ammation in airway diseases

• In the skin, TSLP has been 
shown to activate a subset of 
TRPV1+ and TRPA1+ sensory 
neurons2,26

• TSLP binds to its receptor on the 
neuron, activating phospholipase C 
signalling, which couples MrgprC11 
to TRPA1, and Gβγ, which couples 
MrgprA3 to TRPA1. Both processes 
excite the neuron2,26

• TRPA1 activation promotes lung 
infl ammation in mouse models of 
airway infl ammation and asthma26

• Elevated epithelial TSLP in asthma is 
associated with airway infl ammation 
and AHR27

ACh, acetylcholine; AHR, airway hyperresponsiveness; ASM, airway smooth muscle; BDNF, brain-derived neurotrophic 
factor; CNS, central nervous system; IL, interleukin; NGF, nerve growth factor; ST, growth stimulation expressed 
gene;  TRPA, transient receptor potential ankyrin; TRPV, transient receptor potential vanilloid; TSLP, thymic stromal 
lymphopoietin; T2, type 2.
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