Optimal control of irinotecan-induced emesis in Suncus murinus: potential impact on treatment guidelines
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Introduction. The recommended clinical guidelines for the control of chemotherapy-induced nausea and emesis are based on a classification scheme heavily centred on risk, rather than on mechanisms.
Aims. To establish if irinotecan-induced emesis involves the abdominal vagi and brainstem and if a control of emesis by palonosetron + dexamethasone regimens can be improved by olanzapine.
Methods. Male Suncus murinus were used. Bilateral abdominal vagotomy was performed 7-days before, or antiemetics were administered 1 h prior to the administration of irinotecan (75 mg/kg, i.p.). Animal behaviour was recorded as previously described (Tu et al., 2021). 
Results. Irinotecan induced emesis over a 3-day period, with the early 4-h response being highly susceptible to vagotomy. Palonosetron (0.01 mg/kg, p.o.) reduced acute emesis by 57.3 % but dexamethasone (0.3 mg/kg, s.c.) and olanzapine (1 mg/kg, s.c.) and scopolamine (10 mg/kg, i.p.) alone were ineffective. However, the triple combination of palonosetron, dexamethasone and olanzapine reduced emesis by 90.2 %. Palonosetron also antagonised the irinotecan-induced c-Fos expression in the area postrema, nucleus tractus solitarius, but not hypothalamus. An end-of-experiment assessment of 25-neurochemicals and 9-neurotansmitter ratio metrics indicated that irinotecan had disrupted serotonin metabolism. 
Discussion. The protective effect of palonosetron and vagotomy and the pattern of c-Fos expression in the brainstem and plasma metabolomics suggests that 5-HT and 5-HT3 receptors in the periphery have a major involvement in the emesis induced by irinotecan. We previously showed that aprepitant was not particularly effective alone but was useful combined with palonosetron and olanzapine (Rudd et al., 2024). Here we demonstrate that the triple regimen of palonosetron, dexamethasone and olanzapine may also offer an option for the improved control of emesis.
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