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Summary y 

Amiodaronee (AM) is a highly effective drug against life-threatening cardiac 
arrhythmiass and angina pectoris. In a minority of patients treated with 
amiodaronee amiodarone-induced hypothyroidism (AIT) and amiodarone-
inducedd thyrotoxicosis (AIT) occur. These thyroidal side effects are due to the 
excesss of iodine that is generated during biotransformation of the drug, and/or 
cytotoxicc effects of the drug on thyroid follicular cells. In contrast, in all patients 
treatedd with amiodarone, the drug prolongs the duration of the action potential 
inn the heart, and it decreases heart rate and reduces myocardial oxygen 
consumption.. Because these cardiac changes resemble those observed in 
hypothyroidd patients, it was hypothesized that inducing a local "hypothyroid-
like"" condition in the heart is one of the mechanisms of action of AM. 
Thee studies described in this thesis are aimed to evaluate whether such a 
hypothyroid-likee condition could be explained by an inhibitory effect of 
amiodaroneamiodarone (AM) on the binding of T3 to its specific nuclear thyroid hormone 
receptorss TRah and TRfii. 

InIn chapter 2 and 3 it is described that not AM itself, but its major metabolite 
desethylamiodaronee (DEA), is an inhibitor of the binding of T3 to TRs. DEA is a 
noncompetitivee inhibitor of the binding of T3 to TR^ . In contrast, DEA is a 
competitivee inhibitor of T3 binding to the TRov From these studies it became 
evidentt that not the drug itself, but its major metabolite DEA can probably act 
ass a TR antagonist. 

Too further elucidate structure-function relationship of the interaction between 
AMM and TRs several studies were performed. In a first approach we looked at 
thee effect of changes in the amiodarone molecule itself (chapter 4). A number 
off amiodarone metabolites and analogues were evaluated to gain insight in 
whichh atoms and/or structures in the drug molecule are important for the 
inhibitoryy properties. The compounds were tested in an in vitro assay for 
bindingg of T3 to TRari and T R ^ proteins. From these studies it became 
apparentt that the size of the diethyl-side group and the two bulky iodine atoms 
inn the parent drug hamper the binding of AM at the T3-binding site. 
Somee of the tested compounds exert the same type of inhibition (competitive) 
forr both TRc^ and TR/^, whereas the mode of inhibition of other compounds is 
differentt (competitive for TRa, and noncompetitive for TRfi-,). 
Thee structure-function relationship between DEA and TR was further 
delineatedd by studying the inhibitory effect of DEA on the binding of T3 to 
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mutatedd TR#i proteins (chapter 5). From this study it became clear that TR/^ 
mutantt E457A, situated in helix12 (H12), has a greater affinity for DEA than for 
thee wild type receptor, indicating a possible binding site for DEA on the 
receptorr close to helix 12. 

Interactionss of the hydrophobic region (which includes H12) of the TRIi: with 
thee NR box of co-activators have been described. Consequently, the question 
arosee whether DEA could interfere with the binding of co-activator GRIP1 to 
thee TR/ST. TO study the protein-protein interaction between receptor and co-
activatorr a nonradioactive "Pull-Down" assay was developed (chapter 6). In 
thee presence of DEA, the T3-dependent binding of co-activator GRIP1 to T R ^ 
wass dose-dependently decreased (chapter 7). This finding indicates that DEA 
alsoo interferes with receptor/co-activator interaction, thereby probably having 
ann additional effect on T3-dependent gene regulation. 

Inn chapter 8, the inhibitory properties of a related new anti-arrhythmic drug 
dronedaronee (Dron), devoid of iodine, on the binding of T3 to the TRo^ and 
TRfi-iTRfi-i is studied. In vitro debutyldronedarone (DBDron), the major metabolite of 
Dron,, and not Dron itself has a strong inhibitory effect on the binding of T3 to 
TRcT)) (predominantly expressed in heart), but a less potent inhibitory effect on 
thee binding of T3 to TRÖ1 (predominantly expressed in liver). From the results 
off these binding studies it was hypothesized, that Dron could act as a TRa r 

selectivee antagonist. To test this hypothesis an in vivo study in rats, treated 
withh AM or Dron, was performed. Plasma cholesterol increased and liver LDL 
receptorr protein and type 1 deiodinase (D1) activities decreased in AM-
treated,, but not in Dron-treated animals; these are all TRCrdependent effects. 
Inn the heart the TRa^mediated lengthening of the QTc interval was present in 
bothh AM- and Dron-treated animals. These findings suggest that Dron, via its 
majorr metabolite DBDron indeed acts as a TR^-selective antagonist in vivo. 
Dronedaronee is the only TRa^-selective antagonist known until now and has 
importantt advantages compared to AM. Dron has a beneficial effect on the 
heartt like AM; however the thyroidal side effects caused by AM, are not 
observedd in humans on Dron treatment. In addition, the AM-induced 
hypercholesterolemiaa is not observed in rats or humans receiving Dron. 
Fromm the studies described in this thesis it can be concluded, that 
desethylamiodaronee (DEA) is a TRo^ and TR/^ antagonist, whereas 
debutyldronedaronee (DBDron) is a TRa, selective antagonist. 
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