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Introduction: Chemotherapy-induced peripheral neuropathy (CIPN) is a major adverse effect associated with many cancer 
therapeutic agents, including bortezomib (BTZ); this problem can lead to dose reduction or even to the suspension/cessation 
of chemotherapy, with an increase of cancer-related mortality. Several mechanisms seem to be involved in CIPN development 
such as oxidative stress, mitochondrial damage, ion channels dysfunction and neuroinflammation. In this frame, prokineticins 
(PKs) represent a family of recently discovered chemokines that are involved in the development and maintenance of painful 
neuropathies and that are capable to drive the epigenetic control of genes involved in cellular differentiation. The aim of 
this study was to evaluate if an epigenetic control mediated by PKs could exist in molecular mechanisms of BTZ-induced 
peripheral neuropathy (BIPN). To this end, we evaluated PK levels and the gene expression of KDM5C and KDM6A, two 
histone demethylase enzymes involved in the relevant process of DNA methylation, in the dorsal root ganglia (DRG) of BIPN-
suffering mice. In addition, since these enzymes are engaged in the control and expression of the peroxisome proliferator-
activated receptors (PPARs), recently proposed as involved in pain mechanisms, we also evaluated PPARα and PPARγ gene 
expression, in the same experimental condition. 

Materials and methods: CIPN was induced in C57BL/6J mice by the intraperitoneal administration of 0.4mg/Kg BTZ 
3times a week, for 28days. When allodynia and hyperalgesia were well established at day 14of BTZ treatment, we started 
the administration of the PK receptor (PKR) antagonist PC1(150µg/Kg, subcutaneously injected twice a day) that was daily 
administered until the end of BTZ treatment. At the end of the treatments, animal were sacrificed, nucleic acids were extracted 
(ZR-DUET DNA/RNA MiniPrep, Zymo Research) from DRG and genes of interest were amplified by Real-Time PCR.

Results: A marked up-regulation of KDM5C and KDM6A gene expression was ascertained in the DRG of 28days BTZ-treated 
mice; this alteration was prevented by the subcutaneous administration of the PKR antagonist PC1from day 14to day 28. 
Simultaneously a significant upregulation of PK was present in BTZ-treated mice.  No changes in PPARs gene expression were 
observed after the BTZ treatment, except for a significant increase of PPARα mRNA levels assessed at the 14days timepoint. 

Discussion and conclusions: The observed increase of KDM5C and KDM6A mRNAs in the DRG of neuropathic pain-suffering 
mice indicate the occurrence of epigenetic mechanisms in BTZ-induced peripheral neuropathy. In particular, KDM6A promotes 
the transcription of the pro-inflammatory cytokine IL-6that contributes to the development of neuropathic pain. The ability of 
the PKR antagonist PC1to prevent histone demethylase upregulation induced by BTZ treatment support a relevant role of PKs 
in CIPN. These results underline the relevant role of epigenetic machinery in CIPN and suggest the possible development of 
new pharmacological strategies to counteract the neuropathy induced by antineoplastic drugs.


