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Abstract

Acute itch flares in atopic dermatitis via the LTC4-CysLTR2 pathway.
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. Allergic inflammation is often the result of a dysregulated Th2 immune response, IgE production, and the
release of allergic mediators such as histamine or leukotrienes (LTs) by basophils and mast cells (MCs).
Allergic diseases can manifest as acute allergic reactions (anaphylaxis), or as chronic allergic inflammation in
chronic urticaria, allergic rhinitis, allergic asthma, and atopic dermatitis (AD).1 Common allergic symptoms
such as sneezing, airway mucus secretion, and chronic itch are caused by interactions between immune cells
and sensory neurons in the inflamed tissue.2, 3

The MC-neuronal axis is involved in chronic itch experienced by AD patients. Stimulated MCs release, among
other mediators, histamine, which directly activates pruriceptor sensory neurons via histamine receptors (HR)
and elicit itch.3 However, it remains unclear how acute itch flares are triggered in certain subpopulations
of AD patients. Recently, Wang et al. observed that acute itch flares were associated with increased serum
specific IgE in patients with moderate to severe AD.4 They showed MC-independent acute itch flares in an
AD-like disease murine model sensitized to ovalbumin (OVA) and deficient in MCs (Sash-/- mice) upon OVA
challenge. Additionally, they performed basophil depletion experiments using anti-CD200R in wild type mice,
and diphtheria toxin (DT) in Bas-TRECK mice, which exclusively express the DT receptor on basophils.
Altogether, Wang et al . uncovered the requirement of basophils for acute itch flares, and its redundancy for
chronic itch behavior and specific IgE production in AD.

The critical role of basophils in acute itch flares was restricted to chronic AD-like skin disease because
acute itch flares in OVA-sensitized wild type mice were MC- but not basophil-dependent. These data were
strengthened by passive immunization experiments with OVA-specific IgE, where acute itch flares were only
basophil-dependent in the AD-associated inflammatory disease model.4 This apparent riddle was explai-
ned by the scarce dermis infiltration of circulating basophils without previous inflammation. In contrast,
achronically-inflamed environment promoted basophil recruitment that enabled them to migrate through
the dermis to interact with sensory neurons. This interaction caused acute pruritus via the LTC4-Cysteinyl
leukotriene receptor (CysLTR) 2 pathway (Fig. 1 ).4

LTs are well-known lipid mediators involved in several pro-inflammatory responses via CysLTR1 or CyL-
TR2, which are expressed on murine and human dorsal root ganglia neurons.4 Besides its involvement
in AD-associated acute itch flares, the LTC4-CysLTR2 pathway was also required for MC activation and
eosinophil-dependent skin fibrosis in an OVA-induced AD murine model.5 Interestingly, recent studies have
demonstrated the relevance of the LTC4-CysLTR2 axis for acute and chronic itch behavior in chronic inflam-
mation. On the other hand, this axis was redundant for acute (Alternaria -induced itch) or non-inflammatory
itch (dry skin induced itch).5

Chronic tissue inflammation promotes basophil infiltration via C-C chemokine receptor (CCR) 1, 2 and 3 that
bind to chemoattractants such as C-C chemokine ligand (CCL) 2, 5 and 11. CCR-CCL interactions upregu-
late α- and ß-integrin in basophils and other leukocytes. These integrins interact with vascular cell adhesion
molecules, fibronectin or intercellular adhesion molecules 1-3 of the vascular endothelium for diapedesis.6 In
addition, the release of damage-associated molecular patterns, or alarmins, such as thymic stromal lympho-
poietin, IL-33 and IL-25, empowers basophil recruitment into the inflamed tissue. Also, allergens such as
Der f 2 fromDermatophagoides farinae have been reported to induce, and even enhance, chemokine-induced
basophil migration.7 It has been shown by 2-photon imaging of (murine) skin lesions and airway histology of
fatal asthma cases that, alike MCs, tissue-infiltrated basophils can locate near to sensory neurons,4, 8which
likely favors a basophil-neuronal interplay.

Basophils were long thought to be redundant with MCs in atopy, until recently, that their role has be-
en recognized in different phases of allergic pathology,1 including sensitization and anaphylaxis.9 The newly
identified basophil-dependent LTC4-CysLTR2 pathway may contribute to chronic allergic diseases other than
AD. For example, allergic rhinitis and allergic asthma are characterized by recurrent (on-season) allergen
exposure, which may trigger continuous basophil tissue infiltration (Fig. 1 ). Also, it would be intriguing to
examine whether subclinical doses of food allergens, which can be constantly ingested without symptoma-
tology, can promote basophil migration to the oro-gastrointestinal tract. This may be particularly relevant
for oral immunotherapy, characterized by the administration of steadily increasing doses of allergen over
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. months, and even years, for desensitization. Thus, targeting these putative basophil-neuronal interactions
during oral immunotherapy may improve patient´s safety and compliance by reducing adverse side events.

In conclusion, the work by Wang et al. adds insight on basophil-neuronal interactions to the brand new and
rapidly growing field of neuroimmunology. Understanding the fundamental mechanisms and immunological
principles that govern effector cell (MC/basophil)-neuron communication in the landscape of chronic allergic
inflammatory diseases is a prerequisite for the identification of novel therapeutic targets in allergy.
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Figure Legend

Figure 1 . Acute itch flares in AD patients are associated with increased levels of specific IgE (top left side).
While chronic itch behavior is dependent on MC-neuronal communication, acute itch relies on basophil-
neuronal interaction via the LTC4-CysLTR2 pathway (bottom), as demonstrated with different AD-like
disease murine models sensitized to OVA (top middle). The underlying requirement for this pathway seems
to be chronic inflammation, which can also occur in other allergic diseases. A continuous local inflammation
may promote basophil tissue infiltration, where they can reside in proximity to sensory neurons favoring a
basophil-neuronal interplay (right side). Bas, basophils.

3



P
os

te
d

on
A

u
th

or
ea

25
J
u
n

20
21

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
62

46
18

51
.1

09
16

24
6/

v
1

—
T

h
is

a
p
re

p
ri

n
t

a
n
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

Disrupted skin barrier

LTC4

Acute itchChronic itch

Histamine

Study designStudy subjects

AD patients

Acute itch 

flares - +

Allergen

specific 

IgE

AD-like disease 

OVA sensitized

Sash -/-

Bas-TRECK

Anti-CD200R

OVA

Acute itch?

Allergic 

asthma/rhinitis

Food 

allergy

Chronic 

urticaria

Chronically inflamed 

environment 
(e.g., continuous 

allergen exposure)

Basophil 

infiltration

Chemo-

attractants

MC

CysLTR2

Basophil LTC4-CysLTR2 

acute itch axis

Does a chronically inflamed 

environment promote basophil 

neuronal communication?

HR

4


