The cardiovascular effects of Rhinella marina toad skin secretion on murine heart
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Introduction. The Rhinella marina cane toad from Central and South America is an introduced pest that is now widely distributed throughout Australia. It thrives in temperate environments and produces a milky white toxin-rich skin secretion from parotid glands situated behind its neck, primarily as defence against predators, parasites and microorganisms (Jing et al, 2013). Cane toad secretions also pose a significant hazard to local wildlife and domestic animals (Johnnides et al (2016).
Aims. While the cane toad skin secretions are widely known to contain bufadienolides which are digoxin-like compounds, this research investigated and identified all the cardioactive compounds that are present in the skin secretions. 
Methods. Solubilized cane toad skin secretion and HPLC separated fractions of the secretion (1-70) were tested in mouse isolated hearts using the Langendorff method and identified using NMR analysis.
Results. Cane toad secretion, tested as a whole, caused a significant increase in developed pressure, cardiac contraction and heart rate in mouse isolated hearts when compared to digoxin alone (P<0.05). HPLC Separated fractions of the toad secretion were observed to have different effects - with early fractions (1-10) causing increased contractility and heart rate while late fractions (40-50) stimulated a mild increase in cardiac contractility only. NMR analysis of early fractions revealed the presence of adrenaline while bufadienolides were observed in later fractions.
Discussion. The results show that multiple cardioactive agents are present in Rhinella marina cane toad secretions with the most profound pharmacological effects caused by adrenaline. This provides further insight into the clinical symptoms observed following cane toad poisoning of canines and other animals.  
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