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Background. Excessive ethanol consumption is one of the most common causes of acute 
pancreatitis, which most probably is induced by its non-oxidative metabolites. Pancreatic 
ductal epithelial cells (PDEC) play important role in the maintenance of the integrity of the 
pancreas. However, no information is available concerning the effects of ethanol metabolites 
on this cell type. The aim of this study was to characterize the effects of ethanol and non-
oxidative ethanol metabolites on PDEC.  
Methods. In our experiments human pancreatic adenocarcinoma cell line was used (Capan-1). 
Changes of intracellular ATP [(ATP)i], pH (pHi) and Ca2+ ([Ca2+] i) of Capan-1 cells were 
measured using microfluorometry. Cystic fibrosis transmembrane conductance regulator 
(CFTR) chloride current was measured by patch clamp. The expression of CFTR was 
analysed in human pancreatic tissue samples (from patients with acute or chronic alcohol 
induced pancreatitis or without pancreatic disease).  
Results. Ethanol had dual effect on the activities of acid/base transporters (Na+/H+ exchanger 
(NHE), Na+/HCO3

- cotransporter (NBC), Cl-/HCO3
- exchanger (CBE), (CFTR)) of PDEC. 

10mM ethanol stimulated the apical Cl-/HCO3
- exchange, however 100mM ethanol inhibited 

NHE, NBC, CBE and CFTR. The administration of high concentration (200µM) of the non-
oxidative ethanol metabolite palmitoleic acid (POA) also inhibited the acid/base transporters 
and strongly decreased the CFTR chloride current. 10mM ethanol induced repetitive Ca2+ 

spikes, which was abolished by caffeine. The administration of 200µM POA released Ca2+
 

from the endoplasmic reticulum (ER) via IP3 and ryanodin receptor activation and induced 
extracellular Ca2+ influx. High concentration POA induced (ATP)i depletion and 
mitochondrial membrane potential decrease. The inhibitory effect of POA on HCO3

- secretion 
was abolished by Ca2+ chelation and mimicked by (ATP)i depletion. The expression of CFTR 
was decreased in acute and chronic pancreatitis. 
Conclusions. These results suggest that non-oxidative ethanol metabolites inhibit pancreatic 
ductal HCO3

- secretion (especially CFTR) via (ATP)i depletion and sustained [Ca2+] i 
elevation. Restoration of CFTR function and HCO3

- secretion may serve as a therapeutic 
target in acute pancreatitis.  
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