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. Abstract 

Abstract 

In the first part of this thesis we studied the effects of TNFoc on the ion secretion in several 
models of intestinal epithelium. 

In chapter 2 we describe the effect of TNFa on the ion secretion in HTcl.l9A.cells. 

We used the conventional microelectrode technique, which allows for simultaneous 

measurements of transepithelial potential differences and intracellular potential differences 

across the apical membrane. Preincubation with 10 ng/ml TNFa during 24 hours did not 

affect basal electrical parameters. However, the secretory response to the muscarinic receptor 

agonist carbachol was strongly increased after TNFa exposure. This could be blocked using 

cycloheximide, suggesting that the effect of TNFa involves de novo protein synthesis. The 

electrophysiological response to forskolin or phorbol ester, was not affected by TNFa. 

Application of the PKC inhibitor GF109203X inhibited the response to carbachol, as well as 

the potentiated response, indicating that PKC mediates the effect of carbachol in this cell line 

and that TNFa interacts on that pathway. Propranolol, a substance which blocks the 

conversion of phosphatidic acid PA (the first product of PLD activation) to DAG via an 

inhibition of the enzyme PA phosphatase PAP, strongly reduced the response to carbachol, 

implicating an important role for the PLD pathway in muscarinic receptor activation. 

Moreover, propranolol completely prevented the potentiating effect of TNFa, suggesting that 

TNFa exerts its potentiating effect via this pathway. 

In chapter 3, we provided more evidence for the role of the PLD pathway in 

muscarinic receptor activation and the potentiating effect of TNFa. We used the 

transphosphatidylation technique to measure activity of PLD. In the presence of a primary 

alcool, like 1-butanol, PLD is able to hydrolyze 1-butanol to form the stable product 

phosphatidylbutanol in addition to its physiological product PA. Using thin layer 

chromatography, the levels of the phospholipids can be quantified. Activation of the 

muscarinic receptor in HT29cl.l9A cells, resulted in an increased activity of PLD as we 

proposed in chapter 1. Additionally, addition of propranolol indeed increased the levels of 

PA, confirming its inhibitory effect on phosphatidic acid phosphatase PAP. In the presence of 

TNFa the levels of Pbut were not changed, however, the basal as well as the carbachol-

induced levels of PA were significantly decreased after TNFa exposure compared to control 

monolayers. These data suggest that TNFa increases the activity of the enzyme PAP, thereby 

increasing the turnover from PA towards DAG, and subsequently resulting in activation of 

PKC. Moreover, we described in this chapter that phorbol-ester induced PKC activation is 

able to increase the PLD activity, but PKC activated downstream from carbachol is not able 

to increase the PLD activity. 

In chapter 4 we studied whether the effects measured in chapter 2 and 3 also occurred 

in other epithelial models We studied the effect of TNFa on another colonic epithelial cell 

line, T84, and mouse distal colon. We show that TNFa does NOT potentiate the carbachol-
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ion secretion in T84 cells. Furthermore, inhibition of PKC does not diminish the ion secretion 

induced by carbachol in contrast with results obtained with the HT29cl.l9A cells (chapter 2). 

Western blot analysis shows that the T84 cells express considerably less PKCa than 

HT29cl.l9A cells. We hypothesize that this insufficient level of PKCa in T84 cells is the 

reason why we do not see a potentiating effect of TNFa. However, we show that TNFoc also 

in T84 cells is able to upregulate the PLD pathway. After exposure the cells to 10 ng/ml 

TNFa, the basal as well as the carbachol-induced PLD activity is increased in T84 cells. 

These results suggest a general PLD upregulating effect of TNFa. Interestingly, we show in 

this chapter that in mouse distal colon, TNFa also is also able to potentiate the ion secretion 

induced by carbachol. The mechanisms involved, need further investigation. 

In chapter 5 we studied the effects of TNFa on the ion secretion induced by histamine 

in the HT29cl.l9A cell line and in mouse distal colon. Histamine shows a similar intracellular 

response to histamine, suggesting a similar second messenger system. We showed that TNFa 

also is able to increase the chloride secretion induced by histamine. Inhibition of PKC by 

GF109203X diminished the histamine-induced secretion with and without exposure to TNFa. 

Propranolol also inhibited the response to histamine and completely abolished the 

potentiating effect of TNFa, indicating a role for the PLD pathway. Phospholipid 

measurements revealed that histamine receptor activation results in an increase in PLD 

activity. In the presence of TNFa, the basal as well as the histamine-induced levels of PA 

were decreased, suggesting an upregulation of the expression or activity of the enzyme PAP. 

Moreover, in mouse distal colon, application of 50 ng/ml TNFa also resulted in an increased 

response to histamine. 
The second part of the thesis deals with the effects of neuropeptide Y on the epithelial 

ion secretion. In chapter 6 we describe that application of NPY resulted in a complete 
inhibition of the cAMP-induced chloride secretion. The secretion stimulated by adenosine 
appeared to be insensitive to NPY. Application of NPY also resulted in an inhibition of the 
ion secretion induced by carbachol. Measurements of [Ca]j showed that NPY inhibited the 
carbachol-induced rise in [Ca];, which correlates with the reduced activation of K+ channels. 
Thus, NPY inhibits the cAMP-stimulated as well as the [Ca]s stimulated secretion via a 
reduction in the apical CI" and basolateral K+ conductance. 

In chapter 7 we demonstrate that also the phorbol ester-induced ion secretion is 

inhibited. The study shows that NPY inhibits the phorbol ester-induced secretion at two sides: 

one located in the apical membrane and another in the basolateral membrane. We 

demonstrated that after increasing intracellular calcium levels dramatically using ionomycin, 

NPY was able to reduce the basolateral K+ conductance. 

These observations suggest that NPY is a powerful antisecretory peptide in human 

intestinal epithelial cells. 
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