
Page 73

Volume 6, Issue 4J Bioequiv Availab 2014

ISSN: 0975-0851, JBB an open access journal
BABE-2014

September 29-October 01, 2014

September 29-October 01, 2014   DoubleTree by Hilton Baltimore-BWI Airport, USA

5th World Congress on

Bioavailability and Bioequivalence
Pharmaceutical R&D Summit

Na,K-ATPase isoform-selective cardiac glycosides: A potential anti-cancer drug?
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Na, K-ATPase is present in the membrane of most eukaryotic cells and creates trans-membrane gradients of Na and K ions, 
which control directly or indirectly essential physiological functions of all animal cells. Regulation of this enzyme and its 

isoforms is believed to play a key role in various pathological processes, including cancer. The Na+, K+-ATPase consists of two 
subunits, α and β, in addition to a single membrane-span FXYD regulatory protein. There are four isoforms of α (α1-4) and 
three isoforms of β (β1-3), which are expressed in a tissue-specific fashion. Cardiac glycosides (CG) such as digoxin or ouabain 
are specific inhibitors of Na,K-ATPase. CG’s display distinct in vitro anti-cancer effects, but the full anti-cancer potential of this 
drug has not yet been addressed. In order to improve selectivity and affinity of cardiac glycosides for the different α isoforms 
of the human Na,K-ATPase we synthesized new digoxin derivatives, modified in the sugar moiety. We have investigated the 
effects of CG’s and the digoxin derivatives on cell growth and survival of different human cancer cell lines. The IC50 values for 
growth inhibition of human cancer cells in vitro are linearly correlated with the number of binding sites of NaK-ATPase and 
with the Ki for inhibition of the purified human NaKα1β1 complex. Together, these observations imply that the IC50 values 
by the different compounds are a consequence of binding to and inhibition of the pump, andquestion the potential of cardiac 
glycoside as selective anti-cancer drugs.
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