
miR-133a Quiets Sensory Neurons 
Through Inhibition of MAPK Pathway
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Adipose-derived miR-133a-3p and its Role in Mechanical 
Sensitivity in Chronic Primary Pain Conditions
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RESULTS

• Chronic Primary Pain Conditions (CPPCs) such as vestibulodynia 

(VBD) and fibromyalgia syndrome (FMS) affect ~1 in 3 individuals, 

predominately females

• ~2 in 3 individuals w/ CPPCs have a loss-of-function mutation in 

catechol-o-methyltransferase (COMT) enzyme that metabolizes 

catecholamines

• Catecholamine activation of beta-adrenergic receptor 3 (ADRB3) 

in adipose directly contributes to CPPC etiology

• microRNAs (miRNAs): small non-coding RNAs that regulate mRNA 

transcription and are thought to play a role in CPPC mechanisms

• Predicted to regulate MAPK pathway in nervous tissue (e.g., 

MAP3K3, a kinase upstream of ERK), which plays a role in CPPC 

etiology

• Can be secreted by distinct cell types and transported in plasma 

to distant target sites via exosomes or lipoproteins

• ↓ miR-133a-3p is a purported biomarker for CPPCs

• Decreases during adrenergic receptor activation

• Synthesized in white adipose

• ↑ miR-133a-3p promotes analgesia

• Silences sensory neurons

• Inhibits translation of genes related to pain signaling

• Determine adipose-neuron crosstalk via exosomes

• Investigate cell type of origin through ISH-IHC

• Characterize regulated network of mRNA targets
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Adipose-specific Overexpression of miR-133a
Reverses Multi-site Mechanical Sensitivity

* is p < 0.05 compared to Nonsense/Vehicle at matched time point
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miR-133a Downregulation Likely Originates in 
White Adipose Tissue
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miR-133a Expression at Acute (3-6 hours) Time Point

miR-133a Expression at Sustained (14 days) Time Point

C ADR Stimulation in Primary Adipocytes ↓ miR-133a Expression
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ADRB-dependent Downregulation of miR-133a
is a Signature of Chronic Primary Pain 

A
CPPC

vs. Control
CPPC + ADRB Antagonism 

vs. CPPC + Vehicle

↓ miR-133a in Rat Plasma
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