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OPSOMMING 

SleuteHerme: 	Veelvuldige geneesmiddel weerstandbiedendheid; P-glikoprotei"en; 
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Die eerste doelwit van hierdie studie was om die geneesmiddel-sensitiewe menslike klein sel 

longkanker sellyn (H69/P) met die veelvuldige geneesmiddel weerstandbiedende (MDR) 

H69/LX4 sublyn te vergelyk ten opsigte van die volgende membraan funksies se rol in MDR: 

(i) Uitdrukking van P-glikoprotei"en (P-gp) 

(ii) Rustende membraan potensiaal 

(iii) Na+,K+-ATPase aktiwiteit. Die relatiewe sensitiwiteit van bogenoemde sellyne vir 

ouabain, 'n inhibeerder van Na+,K+-ATPase aktiwiteit, is ook ondersoek. 

Die H69/LX4 sellyn het P-gp teen baie hoer vlakke as die oorsponklike H69/P sellyn 

uitgedruk. Hierdie toename in P-gp uitdrukking is met 'n effense verhoging in membraan 

potensiaal sowel as 'n toename in Na+,K+-ATPase aktiwiteit, geassosieer. Resultate verkry 

vanaf studies wat met ouabain gedoen is, het voorgestel dat die verandering in membraan 

potensiaal en Na+,K+-ATPase aktiwiteit nie ' n rol speel in die effektiewe funksionering van 

P-gp nie. Die toename in Na+,K+-ATPase aktiwiteit mag egter ' n kompenserings meganismes 

verteenwoordig, waartydens die selle pro beer om veranderings in die membraan potensiaal te 

n eu tral i seer. 

Die tweede doelwit van hierdie studie was om die in vitro anti-tumor aktiwiteite van die 

prototipe riminofenasien, klofasimien (B663) , en drie nuwe derivate van hierdie verbinding 

in bogenoemde sellyne, te ondersoek. Klofasimien het ' n isopropielimino groep op posisie 2 

van die fenasien kern en is ingesluit as verwysings molekule, aangesien die biologiese 

aktiwiteite van hierdie prototipe riminofenasien reeds goed bestudeer is. Die drie derivate het 

'n tetrametielpiperidien (TMP) substituent op posisie 2 van die fenasien kern en verskil van 

mekaar ten opsigte van die aantal en posisie van die chloride atome op die feniel groepe, wat 

op posisies 3 en 10 van die fenasien kern voorkom. B3962 is ongechlorineerd , terwyl beide 

B4l 00 en B4121 twee chroried atome op elk van die feniel ringe besit. Die posisie van 
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twee chloride atome tussen twee toets verbindings 

is ten van hul invloed op proliferasie van sowel as 

K+, aktiwiteit en membraan Die 

van die verbindings is deur van 'n 

te 

AI van 

aktiwiteit te AI bestudeerde 

wat met die en 

MDR van 'n 

IMP as chloride atome op tot anti-tumor 

te dra tot die 

In 'n is die 

en milt geakkumuleer. 

Die nuwe gedichlorineerde (B41 en 121 ) MDR omkering 

aktiwiteite wat superior is tot die van prototipe riminofenasien, B663, 

MDR IS te aan membraan 

aktiwiteit van die IMP 
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SUMMARY 

Key words: 	 Multiple drug resistance; P-glycoprotein; Riminophenazines ; 

Tetramethylpiperidine-substituted phenazines; Membrane potential; 

Membrane destabilizing; Lipophilicity; Na+,K+ -A TPase; Ouabain; Tissue 

levels 

The first objective of this study was to compare the drug-sensitive human small cell lung 

cancer parent cell line (H69/P) with the mUltiply drug resistant (MDR) H69/LX4 cell line 

with respect to the following membrane functions as possible determinants of MDR: 

(i) Levels of P-glycoprotein (P-gp) expression 

(ii) Resting membrane potential 

(iii) Na+,K+-ATPase activity. The relative sensitivity of these cell lines to ouabain, a potent 

inhihitor of Nil + ,K+ -A TP8se 8ctivity, was also comp3red_ 

The H69/LX4 cell line was found to express a higher level of P-gp than the H69/P parent cell 

line. This increase in P-gp expression was associated with a slight decrease in membrane 

potential and an increase in Na+,K+-ATPase activity. Results obtained from studies with 

ouabain suggested that the altered membrane potential and Na+,K+-ATPase activity are 

unrelated to the effective functioning of P-gp. However, the increase in Na+,K+ -A TPase 

activity may simply represent a compensation mechanism by which the cells neutralize 

changes in the membrane potential. 

The second objective of this study was to compare the in vitro anti-tumour efficiency of the 

prototype riminophenazine, clofazimine (B663), and three novel derivatives of this agent 

against above mentioned cell lines. Clofazimine has an isopropylimino group on position 2 of 

the phenazine nucleus and was included as reference molecule, as the biological activities of 

this prototype riminophenazine are well established. The three derivatives have a 

tetramethylpiperidine (TMP) substituent on position 2 of the phenazine nucleus and differ 

from one another with respect to the number and position of chlorine atoms present on the 

phenyl groups at position 3 and 10 of the phenazine nucleus. B3962 is unchlorinated, while 

B4100 and B4121 each have two chlorine atoms present on each of the phenyl rings. The 

position of these chlorine atoms differs between these two agents. These test agents were 
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compared primarily with respect to their effects on the proliferation of the above mentioned 

cell lines as well as P-gp function, Na+,K+-ATPase activity and membrane potential. The 

membrane destabilizing activities of these agents were also investigated using a conventional 

haemolytic system. 

All four test riminophenazines decreased the membrane potential of both cell lines, 

apparently by inhibiting the Na+,K+-ATPase activity. All four reagents possessed membrane 

destabilizing activity which was associated with their cytotoxic and MDR reversal activities. 

The presence of a TMP group as well chlorine atoms on the phenyl groups at position 3 and 

10 of the phenazine nucleus of these agents contributed to the enhancement of anti-tumour 

activity, by potentiating the membrane destabilizing activity of these compounds. 

In a limited series of experiments serum levels and tissue distribution of the test agents were 

investigated. All four test agents accumulated mainly in the liver, lung and spleen with 

particularly high levels of B3962 in the liver. 

In conclusion, the novel dichlorinated TMP-phenazines (B41 00 and B4121) possess MDR 

reversal properties superior to those of the prototype riminophenazine, B663. This 

improvement in MDR reversal activity is probably due to the membrane destabilizing 

properties of the TMP group. 
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