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Introduction

We sought to determine the role of MrgprA1 

and MrgprB2, two mouse proteins 

homologous to MRGPRX2 in humans, in SP-

induced itch and mast cell activation.

AcknowledgmentsAim

Mas-related G-protein coupled receptor 

(MRGPR) family proteins function as innate 

sensors for pruritogens and play a crucial 

role in itch and neurogenic inflammation1-3. 

Our previous studies demonstrated that the 

neuropeptide substance P (SP) exerted its 

physiologic function via MRGPRs, in addition 

to its conventional receptor, the neurokinin-1 

receptor4-5.

Material and Methods

Table 1. Activation of cultured DRGs neurons by substance P or chloroquine. 

Cervical to lumbar dorsal root ganglion (DRGs) from wild-type and MrgprA1-KO mice were 

dissected and pooled from groups of 4 mice and subjected to collagenase/dispase 

digestion and mechanical trituration. DRG neurons were incubated as indicated in the 

table, and activation was determined by ratiometric calcium imaging. + indicate activation. 

– indicates no activation. *Not determined in this specific study, but well characterized in 

literature6.

Substance P stimulates dorsal root ganglion (DRGs) 

WT but not A1-KO neurons

Substance P evokes scratching behavior in WT 

mice, and A1-KO mice show a reduced response
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Figure 1. Scratching behavior was evaluated in A1-WT and A1-KO mice. Mouse experiment 

workflow. Mice received an intradermal injection of 10 μL containing Substance P (500 μmol/L) into 

the right cheek, delivered by a 31-G needle. The injection site is shown in the red circle (A). Time-

course of the effect of substance P on scratching behavior over 30 (B). The cumulative number of 

scratching bouts observed for 30 minutes (C). Results are means ± SEM (n=12-15 mice/group) 

combined from three independent experiments. 

Substance P evokes scratching behavior in B2-KO 

mice

Figure 2. Scratching behavior was evaluated in A1-WT and B2-KO mice. Mouse experiment 

workflow. Mice received an intradermal injection of 10 μL containing Substance P (500 μmol/L) into 

the right cheek, delivered by a 31-G needle. The injection site is shown in the red circle (A). Time-

course of the effect of substance P on scratching behavior over 30 (B). The cumulative number of 

scratching bouts observed for 30 minutes (C). Results are means ± SEM (n=3-14 mice/group) 

combined from three independent experiments. 

Our study establishes new molecular 

mechanisms by which MRGPRs mediate SP 

signaling and SP-dependent neuroimmune 

function. 

This knowledge supports the development of 

MRGPR inhibitors for the treatment of itch, 

dermatitis, and other MRGPR-driven 

pathologic conditions.
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Results

Generation of MrgprA1 knock out (A1-KO) mice

Generation of MrgprB2 knock out (B2-KO) mice
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Conclusions
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