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Introduction:

Chemotherapy-induced peripheral neurotoxicity (CIPN) is one of the most common dose-limiting side-effects of
oxaliplatin (OHP) treatment. Nevertheless, the mechanisms underlying the pathogenesis of such complication are
still not clear. The definition of biochemical markers of nerve damage might indeed be helpful for an appropriate
management of chemotherapy regimen.

Methods:

Forty male CD1-mice were randomized to either oxaliplatin treatment (6 mg/kg, 2 times/week for 4 weeks) or
control group. Neurophysiological and dynamic tests were performed to investigate nerve damage. Skin biopsies
from sacrificed animals were examined for intraepidermal nerve fiber (IENF) density assessment. Blood samples
were collected for metabolomics analysis.

Results:
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A statistically significant reduction both in caudal and digital sensory nerve action potential (SNAP) (p<0.01) was
observed at the end of the treatment, while nerve conduction velocity (NCV) did not significantly differ between
the two groups. After the last administration, OHP-mice developed mechanical allodynia (p<0.01) and presented
reduced IENF density (p<0.0001), which persisted at the 4th follow-up week. Metabolomic analyses identified
407 metabolites in mouse plasma samples. PCA analysis revealed a clear metabolic distinction of samples treated
with oxaliplatin for 4 weeks from controls. Samples collected after eight weeks (4 weeks of recovery) from both
the control and the oxaliplatin-treated group clustered closely together indicating that the treatment effects
were mostly reversed during recovery. Oxaliplatin-induced changes were mostly observed for complex fatty
acids, triglycerides, various amino acids and amino acid metabolites as well as citric acid metabolites in plasma.

Concdlusions:

CD1 mice treated with oxaliplatin for 4 weeks developed mechanical allodynia and showed reduced IENF density
indicative of sensory neuropathy. Metabolomic analyses demonstrated significant oxaliplatin-mediated changes
in plasma hinting to increased TCA activation and turnover of lipids, which almost completely resolved after 4
weeks of recovery.
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