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Background 

 

Our recent research has demonstrated the induction of oxidative stress and mitochondrial 

damage in cultured dorsal root ganglion cells (DRGs) by the chemotherapeutic agents 

paclitaxel or cisplatin. We hypothesised such neuronal cell damage may contribute to the 

induction and/or maintenance of chemotherapy-induced neuropathic pain (CINP). 

Antioxidants which specifically protect mitochondria were shown to reduce such damage. 

Transient receptor potential (TRP) channels have been implicated in the alterations to 

thermal and mechanical sensitivity of peripheral neurones which occurs in CINP and thus 

have been an important target for previous novel therapies. The current project aims to 

assess the effect of chemotherapy-mediated oxidative stress on TRPV1 and TRPA1 

surface expression and activity on DRGs, and also to assess protein kinase Cε (PKCε) 

activity as an oxidative stress-sensitive inducer of functional changes of TRP channels 

and the effect of antioxidants which specifically protect mitochondria. 

 

Methods 

 

A DRG cell line (50B11) was used for all studies. Briefly, 50B11 cells are cultured as 

neuronal stem cells and differentiated to DRGs by treatment with 75µM Forskolin for 24h. 

Upon differentiation, these cells develop neurites, respond to electrophysiological stimuli 

with axonal potentials, and express phenotypic markers of DRGs including CR-1, TRPv1, 

TPRa1, IB4 and CGRP. DRGs were then cultured for 24h with either paclitaxel or cisplatin 

alone, (0 - 10µM), or with the addition of 1µM melatonin or MitoVitE. TRPV1 and TRPA1 

surface expression was assessed by flow cytometry, and activity was assessed by indo-1 

fluorescence, measuring intracellular calcium flux by flow cytometry.  Each experiment 

was repeated independently six times. The role of PKCε was assessed using a specific 

PKCε inhibitor peptide. Specific inhibition of PKCε was confirmed by western blot before 

assessing TRP expression and activity in cells treated with the inhibitor or scrambled 

protein control. 

 

Results 

 

The study is currently underway and nearing completion. Studies of TRP expression and 

activity in cells treated with paclitaxel/cisplatin with and without antioxidants are 

completed. Studies of PKCε activity are currently ongoing. To briefly summarise current 

findings: neither paclitaxel nor cisplatin caused a significant change in surface expression 

of TRPV1 or TRPA1 in DRGs. However paclitaxel caused a dose-dependent increase in 

TRPv1 activity, and this was reversed by addition of melatonin or MitoVitE. Results will be 

submitted for publication in due course and will contribute to a joint University of 

Aberdeen and Edinburgh PhD thesis (Barry McCormick).  
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