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Introduction. Cyanide has long been regarded as a potent cytotoxin, acting primarily through inhibition of mitochondrial Complex IV (cytochrome c oxidase). However, recent findings reveal a more nuanced picture. At low concentrations (nanomolar to low micromolar), cyanide stimulates Complex IV activity, enhances ATP production, and promotes cell proliferation; only at higher levels (high micromolar to millimolar) does it exert the well-established toxic effects. Emerging evidence points to an endogenous role of cyanide in mammalian biology. Low levels of cyanide are generated from glycine in lysosomes, a process requiring acidic pH and peroxidase activity.
Aims. To give an overview of the biogenesis and functional role of cyanide in mammalian cells in health and disease.  
Methods. Overview and synthesis of the relevant peer-reviewed scientific literature and additional unpublished data.
Results. Cyanide meets many of the criteria for classification as a gasotransmitter, sharing features with NO, CO, and H2S. It modifies proteins through S-cyanylation, influences mitochondrial bioenergetics, and, in low concentration, protects cells against hypoxic injury. Low levels of cyanide regulate cell metabolism and cell proliferation in hepatocytes and endothelial cells. Excessive cyanide production—as in nonketotic hyperglycinemia cells, which have a genetic deficiency to degrade glycine and as a consequence accumulate high levels of cyanide, proves deleterious. Similarly, in Down syndrome, cyanide emerges as a significant contributor to metabolic dysfunction. This overproduction is linked to reduced expression of thiosulfate sulfurtransferase, a key cyanide-detoxifying enzyme. 
Discussion. Cyanide emerges as the fourth gaseous transmitter, with regulatory roles in health and disease. Targeting the cyanide pathway may thus offer multiple opportunities towards modulation of human metabolism and cell fate.
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