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Introduction: Nicotinamide phosphoribosyltransferase (NAMPT) is present in two different forms in cells: an intracellular form 
(iNAMPT) producing nicotinamide mononucleotide, a precursor of NAD production, and an extracellular form (eNAMPT) 
that exerts a cytokinic activity. The mechanism of action of eNAMPT is still under debate: it is still unknown if eNAMPT 
explicates its actions through an extracellular enzymatic activity or whether it binds to a still unknown receptor (CCR5or TLR4). 
eNAMPT has been described has a pro-inflammatory cytokine with a potential involvement in macrophage activation and 
migration. Macrophages are characterized by two different phenotypes, playing a central role in orchestration and resolution 
of inflammation: M1-polarizated macrophages, which are pro-inflammatory, and M2-polarizated macrophages, with 
immunosuppressive activity. In several pathologies, there is an unbalance between these two phenotypes: M1-macrophages 
mainly sustains inflammatory diseases (i.e. inflammatory bowel diseases, rheumatoid arthritis), while M2-macrophages may 
be implicated in cancer or in “endotoxin tolerance”, a key mechanism in sepsis.  It has been reported that eNAMPT is over-
secreted by M1-macrophages after inflammatory stimuli, promoting the migratory activity, but it is also able to drive M2-
polaritazion in monocytes from patients with chronic lymphocytic leukaemia. The aim of this work is characterized the role of 
eNAMPT on murine macrophages, according to different stimuli and settings of inflammatory milieu. 

Materials and methods: Peritoneal macrophages (PECs) were extracted from 8-12-weeks old C57BL/6mice peritoneum, after 
3% thioglicollate stimulation for 5days. PECs were stimulated with 100 ng/ml LPS and/or 100 ng/ml IFNγ or 100 ng/ml 
IL-4and/or 500 ng/ml recombinant eNAMPT (endotoxin levels below 0.05EU). cDNAs were extracted for RT-PCR analysis, 
cells were lysated for Western Blot and supernatants were collected for ELISA assay. M2-endotoxin tolerance scheme was 
obtaining through a double 20h-LPS-stimulation. To unravel the role of eNAMPT we have generated a monoclonal neutralizing 
eNAMPT antibody (called C269). To avoid the not-specific Fc-receptor activation on macrophages, we have generated the 
F(ab’)2fragment of this antibody (used in vitro at 12.5μg/ml). To understand the role possible binding with TLR4, we inhibited 
it, with TAK-242. The macrophage migration was evaluated with wound healing assay, creating a wound into cultured cells, 
monitoring the time of wound closure.

Discussion: First, we found that eNAMPT is over-secreted in PECs after 24and 48h of treatment with the M1-stimulated 
cytokines LPS and IFNγ, while M2-cytokine IL-4was not able to enhance its secretion. Moreover, eNAMPT was also able to 
synergize with LPS and IFNγ inducing M1-polarization, overexpressing M1-correlated genes (IL-1β, IL-6, IL12p40, CXCL9and 
CXCL10) through a mechanism STAT3- and p65- dependent. Importantly, these effects are in part reverted with the pre-
treatment with a monoclonal neutralizing eNAMPT antibody generated by us. According to eNAMPT ability to promote 
M1-polaritazion, it also stimulates migration, in the same manner of LPS. Despite the inability of eNAMPT to promote M2-
polarization, even in combination with IL-4, we also addressed its efficacy to synergize with LPS in the endotoxin tolerance 
scheme. In this case, eNAMPT cooperates with the second LPS treatment, down-regulating even more M1-genes (TNFα, IL-
12p40 and CXCL9) and up-regulating M2-genes (e.g. IL-10), as a positive promoter of this immunological tolerance. 

Conclusion: Taken together, these data demonstrated a role of eNAMPT as a modulator of murine macrophage polarization. 
Importantly, eNAMPT is able to synergize with different stimuli (M1or M2), enhancing their primary effect. Its neutralization, with 
a specific antibody generated by our group, inhibits macrophage activation, as a possible therapeutic weapon in inflammatory 
diseases, which pathogenesis is supported by macrophage unbalance.


