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The Na+/Ca2+ exchanger (NCX) is a membrane transporter that can switch over Na+ for Ca2+ in 
bidirectional manner to maintain Ca2+ homeostasis. Three isoforms (NCX1, NCX2, and NCX3) 
have been characterized in excitable cells, e.g. neurons and muscle cells. Recently, NCX activity 
has also been reported in immune cells, e.g. mast cells. We examined the expression of the 
various NCX isoforms in the human monocyte/macrophage lineage. Monocytes were purified 
(>97%) from peripheral blood of healthy donors. Macrophages (HLM) were purified (>95%) from 
the lung tissue of patients undergoing thoracic surgery. The expression of the NCX isoforms was 
evaluated by RT-PCR and western blot. NCX1 is expressed in monocytes and HLM both at mRNA 
and protein level. NCX2 was not detected either in monocytes and macrophages. Finally, the 
mRNA and the protein for NCX3 were identified in HLM, but not in monocytes. These results 
indicate that human macrophages express NCX1 and NCX3 whereas their precursor monocytes 
express only NCX1. Exposure to Na+-free medium induced a significant increase of intracellular 

calcium concentration ([Ca2+]i) both in monocytes (unstimulated: 113.75.1 nM, Na+-free: 

215.313.2 nM, p<0.01) and HLM (unstimulated: 125.76.9, Na+-free: 228.313.2 nM, p<0.01) 
indicating that NCX isoforms expressed on these cells were functionally active. In addition, 

incubation of HLM with Na+-free medium induced a marked release of TNF-. Preincubation of 

HLM with the amiloride derivative CB-DMB (0.1 to 10 M), which is a a NCX inhibitor, and RNAi-

mediated knockdown of NCX1 completely blocked TNF- release. These results indicate that 
human macrophages and monocytes express a distinct profile of functionally active NCX isoforms 
that are involved in the modulation of Ca2+ signalling and cytokine production. These Na+/Ca2+ 
exchangers operate in a bidirectional manner to restore[Ca2+]i, to generate Ca2+-signals, and to 

induce TNF- production. Therefore, NCX may contribute to regulate Ca2+ homeostasis and 
proinflammatory functions in human macrophages and monocytes. 
 


