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In the last years growing evidence sustains the role of acidic tumor microenvironment in 
cancer cell proliferation, invasion and metastatization and in chemoresistance. Tumor cells 
are characterized by an alkaline intracellular pH (pHi) and an acidic extracellular pH (pHe), 
whose preservation is crucial for tumor progression and malignancy. This pH gradient is 
maintained by cancer cells through various pH regulators, such as Proton Pumps (PP) and 
Na+/H+ Exchangers (NHE) which have been found over-expressed on tumor cell surface. 
Numerous studies have also demonstrated the key role of deregulation or constitutive 
activation of the Wnt signaling pathway in the initiation and progression of different forms 
of human cancer. Hence, cellular pH regulators as well as molecular components in the 
Wnt pathway have been proposed as novel targets for cancer therapy. However, the 
existence of a cross-talk between the pH regulator activity and the canonical Wnt signaling 
has never been previously explored in tumor cells.  

Atrial natriuretic peptide (ANP) is a cardiac hormone playing a crucial role in 
cardiovascular homeostasis mainly through blood volume and pressure regulation. In the 
last years, the new property ascribed to ANP of inhibiting tumor growth both in vitro and in 
vivo has made this peptide an attractive candidate for anticancer therapy. The molecular 
mechanism underlying the anti-proliferative effect of ANP has been mainly related to its 
interaction with the specific receptors NPRs, through which this natriuretic hormone 
inhibits some metabolic targets critical for cancer development, including the Ras-MEK1⁄2-
ERK1⁄2 kinase cascade, functioning as a multikinase inhibitor. In this study we 

demonstrated that the antitumor activity of this natriuretic hormone is also mediated by a 
concomitant effect on the Wnt/β-catenin pathway and on the NHE-1-regulated pHi of 
cancer cells, through a Frizzled-related mechanism. Specifically, we showed that ANP 
triggered a NHE-1-mediated increase of the intracellular acidity, inhibiting the Wnt/ß-
catenin signaling simultaneously. Conversely, we observed that the Wnt1a, a Wnt signaling 
activator, affected the intracellular pH in an opposite fashion. 

For the first time we obtained evidence for a cross-talk between the NHE-1 activity and 
the Wnt pathway in tumor cells. We suggested that Akt activity might be relevant in linking 
the NHE-1-regulated pHi and the Wnt/β-catenin signaling. The peculiarity ascribed to ANP 
of simultaneously targeting two processes crucial for neoplastic transformation and solid 
tumor survival reinforces the utility of this natriuretic hormone for the development of both 
preventive and therapeutic strategies. 


