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Carbon monoxide (CO) is a gasotransmitter endogenously produced by the activity of heme 
oxygenase, which is a stress-response enzyme and is under the control of Nrf2. Endogenous 
CO or low concentrations of exogenous CO have been described to present several 
cytoprotective functions: anti-apoptosis, anti-inflammatory, vasomodulation, maintenance 
of homeostasis, stimulation of preconditioning and modulation of cell differentiation. Herein 
it is demonstrated and discussed how CO regulates cell metabolism and how it is involved in 
the distinct cytoprotective roles of CO. Using different brain cell models (neurons, astrocytes 
and microglia) we have demonstrated that CO promotes mitochondrial ROS generation, 
stimulation of mitochondrial biogenesis and increased oxidative phosphorylation. Likewise, 
CO negatively regulates glycolysis and improves pentose phosphate pathway. These 
alterations in cell metabolism are implicated in: (i) prevention of astrocytic cell death; (ii) 
improvement of neuronal differentiation and (iii) anti-neuroinflammatory effect in microglia. 
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