
ABSTRACT 
 

 

The incidence of type 2 diabetes is growing rapidly and represents a big threat for the human 

health care and economy system as well in the 21
st
 century. The association of type 2 diabetes with 

obesity is apparent and dysfunction and apoptosis of pancreatic β-cells caused by elevated levels of 

fatty acids in circulation are considered as an important factor contributing to the development of this 

disease. However, molecular mechanisms that underlie these detrimental effects of fatty acids are only 

partially understood. 

The aim of this research project was to contribute to elucidation of mechanisms by which 

saturated and unsaturated fatty acids regulate viability and apoptosis induction in human pancreatic β-

cells in vitro. Employing human pancreatic β-cell line NES2Y, we showed that increased levels of 

relevant dietary saturated fatty acids (palmitic and stearic acid) induce apoptosis of pancreatic β-cells, 

in contrast to relevant dietary unsaturated fatty acids (e.g. palmitoleic and oleic acid). We found that 

stearic acid-induced apoptosis is accompanied by significant activation of caspase-2, -6, -7, -8 and -9, 

but not by significant activation of caspase-3. Nevertheless, it was not associated with significant 

cytochrome c release, alteration in PIDD, Fas receptor and Fas ligand expression and activation of 

p53. However, stearic acid application caused rapid activation of endoplasmic reticulum (ER) stress 

signaling pathways (i.e. IRE1α, PERK and ATF6 pathways). In addition, we demonstrated that stearic 

acid-induced apoptosis is not dependent on caspase-2 and JNK activation. However, both these 

molecules seem to be involved in the modulation of ER stress in NES2Y cells. 

Furthermore, we found that the cell death-inducing effect of saturated fatty acids is blocked by 

co-application of unsaturated fatty acids. We showed that the inhibitory effect of oleic acid on stearic 

acid-induced apoptosis occurs upstream of caspase activation and does not involve an interference 

with the mitochondrial pathway of apoptosis induction, p53 activation and PIDD, Fas receptor and Fas 

ligand expression. Oleic acid also inhibited the stearic acid-induced increase in the expression of 

several ER stress markers (i.e. BiP, CHOP and XBP1s). This indicates that the inhibitory effect oleic 

acid is exerted upstream or at the level of ER stress induction by saturated fatty acids. 

In addition, we developed an alternative method for isolation of murine Langerhans islets 

whose novelty lies in the use of specific plastic for suspension cells for effective separation of the 

endocrine and exocrine tissue.  

Our results contributed to the understanding of mechanisms of endoplasmic reticulum stress and 

apoptosis regulation by saturated and unsaturated fatty acids in pancreatic β-cells. Our findings may be 

useful as a basis for development of new strategies for type 2 diabetes treatment that are aimed at 

preservation of pancreatic β-cell function and viability. 

 

 


