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2 LIST OF ABBREVIATIONS 

 
 

ATF6 activating transcription factor 6 

BiP immunoglobulin heavy chain binding-protein 

CHOP CCAAT-enhancer-binding protein (C/EBP) homologous protein 

CoA coenzyme A 

DISC death-inducing signaling complex 

eIF2α eukaryotic initiation factor 2α 

ER endoplasmic reticulum 

FA fatty acid 

iNOS inducible nitric oxide synthase 

IRE1α inositol-requiring protein 1α 

JNK c-Jun N-terminal kinase 

OA oleic acid, oleate  

PA palmitic acid, palmitate 

PIDD p53-induced protein with a death domain 

POA palmitoleic acid, palmitoleate 

PERK protein kinase RNA (PKR)-like endoplasmic reticulum kinase 

RAIDD RIP-associated ICH-1/CED-3 homologous protein with a death domain 

SA stearic acid, stearate 

T1DM type 1 diabetes mellitus  

T2DM type 2 diabetes mellitus  

UPR unfolded protein response 

XBP1 X-box binding protein 1 

XBP1s spliced XBP1 
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3 INTRODUCTION 

3.1 Diabetes mellitus 

Diabetes mellitus is a metabolic disorder defined by the presence of chronic 

hyperglycemia. Based on the cause of this hyperglycemia, several types of diabetes are 

distinguished.  

In type 1 diabetes mellitus (T1DM), hyperglycemia is a consequence of body failure 

to produce insulin due to the loss of β-cell mass. In most cases of T1DM, this loss is the 

result of apoptosis induced by autoimmune attack of T-lymphocytes against the β-cells. 

T1DM is typically treated with insulin or synthetic insulin analogs to achieve normal level 

of blood glucose. Transplantation of pancreas or Langerhans islets is also possible to enable 

independence on external insulin supply, although this is not the common therapeutic 

approach.  

In type 2 diabetes (T2DM), the hyperglycemia results from the insufficiency of β-

cells to produce enough insulin to match the metabolic needs of the body. The inadequacy 

of insulin production stems from two basic causes: insulin resistance of peripheral tissues 

and β-cell dysfunction. The incidence of T2DM is growing rapidly all over the world and 

represents a big threat for the human health care and economy system as well in the 21
st
 

century. The association of T2DM with obesity, whose prevalence is also reaching an 

alarming rate, is apparent and dysfunction and apoptosis of β-cells caused by elevated levels 

of fatty acids (FAs) in circulation are considered as an important factor contributing to 

progression of this disease. However, molecular mechanisms that underlie these detrimental 

effects of FAs are only partially understood.  

3.2 Isolation of Langerhans islets 

Intact and functional Langerhans islets can be isolated from animal and human 

pancreas employing several protocols and can then be used for both therapeutical and 

experimental purposes. Therapeutical use of isolated human Langerhans islets is mainly for 

transplantations to substitute for the islets damaged by autoimmune reaction in patients with 

http://en.wikipedia.org/wiki/Insulin
http://en.wikipedia.org/wiki/Insulin_analogs
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T1DM. For experimental purposes, usually rat and mouse islets are used, as these represent 

the most commonly used experimental animals for the research in the field of T2DM.  

Langerhans islets are usually isolated after enzymatic and mechanical dispersal of the 

pancreas tissue. After enzymatic digestion, islets are separated from the rest of the pancreas 

tissue usually by Ficoll gradient centrifugation or by size-filtration employing cell strainers 

with appropriate pore size, followed by time-consuming hand-picking of individual islets 

under a stereomicroscope [1, 2]. 

3.3 Dysfuction and apoptosis of β-cells induced by fatty acids 

FAs are carboxylic acids with an aliphatic chain. Concerning the intake of dietary 

FAs and their effect on cells including pancreatic β-cells, so called long-chain FAs that have 

14-22 carbons in their chain are the most important and will be discussed below. For 

convenience, they will be referred to only as „fatty acids“ (FAs).  

According to the level of saturation, FAs are divided to saturated FA species with no 

double bond in the molecule and unsaturated FAs species that have one or more double 

bonds in their molecule. The double bond can exist in two conformations, cis or trans.  

The acute effect of FAs on β-cells is stimulation of glucose-stimulated insulin 

secretion as shown in both in vitro [3, 4] and in vivo [4-6]. In contrast, longer incubation 

with high FA concentrations leads to a decrease in glucose-stimulated insulin secretion in 

animal models in vitro and in vivo [7-10] and also in humans [11, 12].  

Another impact of longer incubation (in the range of several hours up to few days) of 

β-cells with higher concentration of FAs is negative effect on their viability. This effect 

depends highly on the FA carbon chain length and especially on the degree of its saturation 

[13]. Saturated FAs, e. g. palmitic acid (PA, 16 carbons) and stearic acid (SA, 18 carbons) 

were shown to have deleterious effect and induce apoptosis, in contrast to unsaturated FAs, 

e. g. palmitoleic acid (POA, 16 carbons, 1 double bond) and oleic acid (OA, 18 carbons, 1 

double bond) that are well tolerated by β-cells and do not cause cell death. Moreover, they 

are even able to inhibit the deleterious effects of saturated FAs [7, 14-20]. However, the 

precise molecular mechanisms underlying these effects of saturated and unsaturated FAs are 

not elucidated. 

http://en.wikipedia.org/wiki/Carboxylic_acid
http://en.wikipedia.org/wiki/Aliphatic
http://en.wikipedia.org/wiki/Chain
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Concerning the molecular mechanisms of apoptosis, saturated FA-induced apoptosis 

was shown to be accompanied with executioner caspase activation (caspase-3, caspase-6 

and caspase-7) [20-27], however, the involvement of other types of proteases in also very 

likely [23]. Based on the experimental evidence, it appears that mitochondrial pathway of 

apoptosis induction and cytochrome c release is triggered by saturated FAs as well, 

probably employing the change in the ratio of pro- and antiapoptotic proteins of Bcl-2 

family [15, 26, 28]. Increased supply of saturated FAs in β-cells might also lead to de novo 

ceramide formation which was also shown by several studies to contribute to the 

proapoptotic effect of saturated FAs [7, 15, 29]. 

It seems that the metabolic conversion of FA into FA-coenzyme A but not β-

oxidation in mitochondria is necessary for the deleterious effect of saturated FAs, indicating 

that rather accumulation of acyl-coenzyme A and/or metabolites derived from them in 

cytosol have detrimental consequences [18, 19, 30]. In a marked contrast, unsaturated FAs 

do not need to be esterified to coenzyme A to exert the antiapoptotic effect [16, 18, 20]. 

Based on the experimental evidence, other mechanisms/signaling pathways are also 

proposed to be involved in the regulation of β-cell survival by saturated and unsaturated 

FAs. These include: activation of protein kinase Cδ [22], degradation of carboxypeptidase E 

[30], calpain-10 activation [23], inhibition of protein kinase B [26] and the level of stearoyl-

CoA desaturase-1 expression [31, 32]. Activation of transcription factor NFκB [24, 33] and 

increased nitric oxide production due to the activation of inducible nitric oxide synthase 

(iNOS) [16, 28, 34] may also play role in saturated FA-induced apoptosis, however, 

contradictory data exist concerning their involvement. 

3.4 Endoplasmic reticulum signaling induced by fatty acids 

Properly tuned functioning of endoplasmic reticulum (ER) is crucial for many 

cellular processes, including synthesis and folding of secretory proteins. As secretory cells, 

β-cells are especially prone to perturbations in ER function. When the ER folding capacity 

is compromised, misfolded proteins accumulate and trigger the ER stress signaling 

pathways known as the “unfolded protein response” (UPR) [35].  

The ER stress signaling is supposed to be mediated by three ER membrane-resident 

proteins, i.e. IRE1α (inositol-requiring protein 1α), PERK (protein kinase RNA (PKR)-like 
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ER kinase) and ATF6 (activating transcription factor 6). Activation of IRE1α leads to JNK 

(c-Jun N-terminal kinase) activation by phosphorylation and to unconventional splicing of 

mRNA for XBP1 (X-box binding protein 1) which results in translation of active 

transcription factor (XBP1s). Activation of PERK branch of ER stress signaling results in 

the inhibition of protein translation via phosphorylation of eIF2α (eukaryotic initiation 

factor 2α) and thus in decreasing the demands on ER folding capacity. When the ATF6 

pathway is activated, ATF6 translocates to nucleus where it functions as a transcription 

factor. All this signaling is aimed primarily at the restoration of ER homeostasis by 

decreasing protein translation, increasing the expression of chaperones, such as the 

prominent ER chaperone BiP (immunoglobulin heavy chain binding-protein), and inducing 

the degradation of misfolded proteins [36].  

However, if this response fails, apoptosis is induced by the mechanisms that are not 

still completely understood. The proposed mediators are JNK, transcription factor CHOP 

(CCAAT-enhancer-binding protein (C/EBP) homologous protein) [37] and in rodent cells 

caspase-12 as well [38]. There are also several lines of evidence pointing at caspase-2 as a 

possible transducer of proapoptotic ER stress signaling in various cell types [39-42]. 

Clear evidence for involvement of impaired protein folding and ER stress in the 

pathogenesis of T2DM is given by animal studies, including the mutant insulin expressing 

Akita mouse model [43], and rare human genetic disorders, e.g. Wolcott-Rallison syndrome 

and Wolfram syndrome, which are caused by specific defects in ER stress signaling [44, 

45]. 

Increased levels of FAs are able to cause ER stress and activate UPR in β-cells, 

however, detailed molecular mechanisms of this effect are to be elucidated. It appears that 

saturated FAs activate PERK pathway of UPR signaling pathways in β-cells [19, 46-48], 

ambiguous evidence exists concerning the involvement of IRE1α and ATF6 pathways [19, 

33, 46, 47, 49, 50]. Experimental data are even more inconsistent concerning the activation 

of ER stress signaling by unsaturated FAs and concerning their inhibitory effect on the 

saturated FA-induced activation of ER stress signaling pathways [19, 33, 49, 51]. Apoptosis 

downstream of ER stress induction in β-cells appears to involve JNK activation and CHOP 

expression, however, other mediators are very likely to be involved [19, 27]. 
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Taken together, ER stress and apoptosis induced by FAs in β-cell are important 

factors in the pathogenesis of T2DM. However, the molecular mechanisms involved in 

these processes were not clarified so far. Nevertheless, their understanding might help to 

find new strategies of therapy of T2DM aimed at preservation of β-cell mass and function.  
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4 AIMS OF THE THESIS 

 

 

 to develop an alternative method for the isolation of Langerhans islets from mice  

 

 the method without the use of Ficoll gradient should provide viable and 

functional islets  

 

 

 to contribute to the understanding of molecular mechanisms of apoptosis and ER 

stress induction by saturated fatty acids and their regulation by unsaturated fatty 

acids in human pancreatic β-cells NES2Y 

 

Our studies were focused on: 

 

 the effect of individual fatty acids on the growth and viability  

 basic mechanisms of saturated fatty acid-induced apoptosis  

 the inhibitory effect of unsaturated fatty acids on apoptosis induction by saturated 

fatty acids 

 ER stress induction and regulation by fatty acids 

 the role of caspase-2 in saturated fatty acid-induced apoptosis and ER stress 
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6 COMMENTS ON PAPERS AND DISCUSSION 

OF RESULTS 

6.1 Development of an alternative method for the isolation of Langerhans 

islets from mice  

Nowadays, isolation of Langerhans islets is available but technically very demanding 

and time-consuming procedure whose results are, despite being performed usually only at 

specialized laboratories, not always satisfactory in respect to the number and quality of 

isolated islets. However, transplantation of Langerhans islets has a great potential for 

therapy of T1DM and therefore there is a high pressure on the availability of suitable and 

reproducible methods for islets isolation. In addition, isolated islets of both human and 

animal origin can serve as experimental material for research purposes that can provide, in 

respect to its higher resemblance with conditions in vivo, significantly more relevant data 

than experiments on pancreatic β-cell lines.  

The method most commonly used for Langerhans islets isolation nowadays is based 

on the original protocol described by Lacy et Kostianovski in 1967 [52] and employs Ficoll 

gradient for separation of endocrine and exocrine tissue [53]. However, Ficoll was shown 

later to affect islet yield, viability and function to certain extent [54-58]. This implies the 

need of less toxic, cheaper and technically less demanding approaches. In the paper Kopska 

et al (2008), we described an alternative method for isolation of Langerhans islets from mice 

that avoids the use of Ficoll gradient and its potentially toxic impact on viability and 

function of isolated islets. The innovativeness of our approach lies in the use of plastic for 

suspension cells that allows effective separation of exocrine and endocrine tissue during 

islet isolation. The advantage of our modified protocol is its relative easiness and its time- 

and cost-efficiency as well. 

6.2 Effect of fatty acids on apoptosis and ER stress in pancreatic β-cells 

Our studies were focused on understanding of the molecular mechanisms of 

apoptosis and ER stress induction by saturated FAs and their regulation by unsaturated FAs 
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in human pancreatic β-cells NES2Y [59]. In the field of β-cell apoptosis research, the 

experimental models based on human β-cells are used only rarely [14, 15]. 

In the paper Furstova et al. (2008), we determined the time-course effect of several 

FAs species on the growth and survival of NES2Y cells. We found that saturated FAs, i.e. 

PA and SA, at a physiologically relevant concentrations 1 mM and higher concentrations, 

induced death of the β-cells while their counterpart unsaturated FAs, i.e. POA and OA, did 

not induce cell death at concentrations up to 3 mM. These results were consistent with 

findings reported previously by other investigators, e.g. [14, 15, 22]. We also found that 

unsaturated elaidic acid with a trans double bond exerted significant inhibition of growth of 

the β-cells at a concentration approximately ten times lower, i.e. 0.1 mM vs. 1 mM, than 

counterpart OA with a cis double bond. This was the first direct evidence that a trans 

unsaturated FA is significantly more effective in inhibiting β-cell growth than a counterpart 

cis unsaturated FA. Our finding is consistent with the observation that trans FAs are 

effective but less potent in inhibition of saturated FA-induced apoptosis than their cis 

counterparts [20]. Furthermore, the adverse effects of trans FAs on human health has started 

to be intensively discussed based on the results of several epidemiological studies, e.g. in 

relation to coronary heart disease and T2DM as well [60].  

Furthermore, we newly demonstrated that β-cell death induced by saturated FAs is 

related to significant increase of caspase-2 activity but surprisingly not to significant 

caspase-3 activation. We corroborated these results in our next paper, Němcová-Fürstová et 

al. (2011). In addition, we demonstrated that caspase-9, caspase-8, caspase-7 and caspase-6 

are involved in SA-induced apoptosis as well. Caspase-3 was found to be activated by 

saturated FAs in rodent β-cells [20-27], however, the data concerning human β-cells are rare 

and less convincing [15]. Our findings may therefore suggest that there are perhaps 

differences in the role of caspase-3 activation in FA-induced apoptosis between rodent and 

human β-cells. Another possibility is that NES2Y cells may possess functionally defective 

caspase-3. Nevertheless, the role of caspase-3 may be substituted in NES2Y cells by 

activation of the executioner caspase-6 and -7 that we demonstrated to be activated by SA 

treatment in these cells. 

In the paper Němcová-Fürstová et al. (2011) we also showed that unsaturated FAs 

POA and OA at a concentration of 0.2 mM and higher are able to completely inhibit the 
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proapoptotic effect of their saturated counterparts PA and SA, applied at a concentration of 

1 mM. Importantly, co-application of OA blocked activation of all caspases that was 

triggered by SA. The inhibitory potential of unsaturated FAs was also demonstrated in 

animal pancreatic β-cell lines [14, 16-20], as well as in rat [7, 34] and human Langerhans 

islets [14, 15] and seems not to be limited to saturated FAs, as unsaturated FAs were 

effective also against various other proapoptotic stimuli, e.g. serum withdrawal and 

exposure to proinflammatory cytokines [16, 20, 50]. 

SA treatment was not associated with a significant change in mitochondrial 

membrane potential and reactive oxygen species level and with cytochrome c release from 

mitochondria, indicating that mitochondrial pathway of apoptosis is not activated by SA in 

NES2Y cells. It also indicated that the caspase-9 activation occurs independently of 

apoptosome formation. Such mode of caspase-9 activation has been already reported for 

various cell types and apoptotic stimuli as well [61-63] and, recently, also for streptozotocin 

and c-Myc induced apoptosis in β-cells [64].  

Caspase-2 is known to be activated in a complex known as PIDDosome consisting of 

caspase-2, PIDD and RAIDD [65]. However, we did not detect any change in the expression 

of PIDD protein, the regulatory component of this signaling complex formation, after SA 

application which indicated that caspase-2 is very probably activated via a PIDDosome-

independent mechanism. Such mechanisms have been already demonstrated to exist in some 

other experimental models where apoptosis was associated with caspase-2 activation [66-

68]. For example, DISC formation was shown to mediate caspase-2 activation, besides its 

indisputable role in activation of caspase-8/10 [69-71]. Caspase-2 was also reported to be 

activated by caspase-7 [72] which could occur in NES2Y cells as caspase-7 is activated by 

SA in these cells. 

Furthermore, SA treatment was not associated with changes in p21
WAF1/CIP1

, Fas 

receptor and Fas ligand expression. However, we detected significant upregulation of 

several ER stress markers, i.e. BiP and CHOP protein expression as well as XBP1 mRNA 

splicing. Importantly, the upregulation of ER stress markers induced by SA treatment was 

inhibited by co-application of OA. 

Our data shows that the inhibitory effect of unsaturated FAs occurs upstream of 

caspase activation and upstream or at the level of ER stress induction and does not involve 
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an interference with the mitochondrial pathway of apoptosis induction, with p53 activation 

and with PIDD as well as Fas receptor and Fas ligand expression.  

In the paper Němcová-Fürstová et al. (2012, submitted), we assessed the SA-

activated ER stress signaling with respect to involvement of its individual pathways and the 

role of caspase-2 and JNK, proposed mediators of ER stress-induced apoptosis, in SA-

induced apoptosis and ER stress.  

We found that SA activates all three ER stress pathways (i.e. IRE1α, PERK and 

ATF6 pathways) within 3 h after the application. The effect of SA on PERK pathway 

activation and eIF2α phosphorylation in NES2Y cells is consistent with the data obtained in 

PA-induced β-cell lines of animal origin [19, 32, 46-50, 73]. The found activation of IRE1α 

pathway is consistent with experimental data of some investigators [19, 33, 46-48] but not 

with data from others [32, 50, 51]. This may reflect the level of ER stress achieved in 

experiments, as this pathway appears to be activated only under more severe ER stress [32]. 

SA treatment caused also ATF6 pathway activation in NES2Y cells. In contrast to others 

[19, 33, 46] who used reporter constructs and luciferase assays for demonstration of ATF6 

transcriptional activity, we used confocal microscopy as an alternative method for direct 

detection of ATF6 translocation into the nucleus.  

Notably, our results obtained with human β-cell line NES2Y seem to correlate better 

in respect to ER stress signaling with primary β-cells of rat origin as well as human islets 

[19, 51] than with rodent β-cell lines that are commonly used for experiments in this 

research field [19, 33, 50]. 

JNK is considered as a molecule that may link excessive ER stress with apoptosis 

induction. Therefore we tested the impact of its inhibition on apoptosis induction by SA in 

NES2Y cells. We found no inhibition or delay of caspase activation and CHOP induction 

after specific inhibition of JNK activity by SP600125, in contrast to previously reported 

effect of JNK inhibition on PA-induced apoptosis in a rodent β-cell line [19].  

Caspase-2 whose activation we found after SA treatment in NES2Y cells (papers 

Furstova et al. 2008 and Němcová-Fürstová et al. 2011), was proposed as another possible 

mediator of ER stress-induced apoptosis [39-42]. Morever, it was already shown to function 

as the key initiator caspase in many experimental systems employing various proapoptotic 

stimuli [40, 74, 75]. However, we did not find any significant effect of targeted silencing of 
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caspase-2 expression on the viability of NES2Y cells after SA application, indicating no key 

role of caspase-2 in SA-induced cell death in NES2Y cells. There was also no apparent 

delay in activation of other caspases which indicated that caspase-2 is not involved in their 

activation in SA-treated NES2Y cells.  

However, surprisingly, the upregulation of the ER stress marker BiP by SA treatment 

was reduced by inhibition of JNK activity as well as by caspase-2 silencing. This points to 

the fact that both caspase-2 and JNK are involved in ER stress regulation, however, the 

molecular mechanisms are elusive. 
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7 SUMMARY 

 

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. 
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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 ER 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. 
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8 SOUHRN 

 

Incidence diabetu 2. typu velmi rychle narůstá a představuje velkou hrozbu pro 

zdravotnictví i ekonomiku 21. století. Diabetes 2. typu je jasně asociován s obezitou a 

dysfunkce a apoptóza pankreatických β buněk v důsledku zvýšené hladiny mastných kyselin 

v krvi je považována za důležitý faktor přispívající k rozvoji tohoto onemocnění. 

Molekulární mechanismy zodpovědné za neblahé účinky mastných kyselin však nejsou 

dostatečne známy.  

Cílem tohoto výzkumného projektu bylo přispět k objasnění mechanismů, kterými 

nasycené a nenasycené mastné kyseliny regulují viabilitu a indukci apoptózy u lidských 

pankretických β buněk in vitro. U lidské β-buněčné linie NES2Y jsme ukázali, že zvýšené 

hladiny nasycených mastných kyselin přijímaných potravou (kyselina palmitová a stearová) 

indukují apoptózu pankreatických β buněk, narozdíl od příslušných nenasycených mastných 

kyselin (např. kyselina palmitolejová a olejová). Zjistili jsme, že apoptóza indukovaná 

kyselinou stearovou je doprovázena signifikantní aktivací kaspázy 2, 6, 7, 8 a 9, ale ne 

signifikantní aktivací kaspázy 3. Nebyla však spojena s vyléváním cytochromu c, změnou 

exprese proteinů PIDD, Fas a FasL a s aktivací proteinu p53. Působení kyseliny stearové 

vedlo k rychlé aktivaci signálních drah stresu endoplazmatického retikula (ER) (tj. IRE1α, 

PERK a ATF6 dráhy). Dále jsme ukázali, že apoptóza indukovaná působením kyseliny 

stearové není závislá na aktivaci kaspázy 2 a kinázy JNK. Obě molekuly se však zdají být 

zapojeny u buněk NES2Y do regulačních drah stresu ER. 

Dále jsme zjistili, že buněčná smrt indukovaná působením nasycených mastných 

kyselin je blokována působením nenasycených mastných kyselin. Ukázali jsme, že inhibiční 

efekt kyseliny olejové na apoptózu indukovanou působením kyseliny stearové se odehrává 

“upstream” od aktivace kaspáz a nepůsobí skrze regulaci aktivace mitochondriální dráhy 

apoptózy, aktivaci proteinu p53 a změnu exprese proteinů PIDD, Fas a FasL. Kyselina 

olejová inhibovala také zvýšení exprese několika markerů stresu ER (tj. BiP, CHOP a 

XBP1s) vyvolané působením kyseliny stearové. To naznačuje, že inhibiční účinek kyseliny 

olejové se uplatňuje “upstream” od indukce stresu ER nebo na úrovni indukce stresu ER. 
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Vyvinuli jsme také vlastní metodu pro izolaci myších Langerhansových ostrůvků, 

jejíž inovativnost spočívá v použití plastiku určeného pro kultivaci suspenzních buněk pro 

efektivní separaci endokrinní a exokrinní tkáně. 

Naše výsledky přispěly k porozumění mechanismům, kterými nasycené a 

nenasycené mastné kyseliny regulují stres ER a apoptózu u pankreatických β buněk. Tyto 

poznatky by mohly být prospěšné při vývoji nových postupů léčby diabetu 2. typu, 

zaměřených na zachování funkce a viability pankreatických β buněk.  
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