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Boronated compounds are currently being studied for possible use in Boron 

Neutron Capture Therapy (BNCT). We found that one of these agents, BOPP 
(tetrakis-carborane-carboxylate, esters of 2,4-bis (a,b- dihydroxyethyl) 
deuteroporphyrin IX), could also be labeled with indium (In-BOPP) and, therefore, 
could also be used potentially to transport high Z atoms into tumor cell DNA for AET 
(Auger Electron Therapy). In order to assess the uptake of these agents into cells, the 
role of the LDL receptor in the intracellular accumulation of BOPP and In-BOPP was 
investigated.  

 
Pre-incubation of V-79 Chinese hamster cells in medium containing 

delipidized fetal bovine serum (FBS) markedly increased the subsequent uptake of 
intracellular boron transported by both BOPP and In-BOPP when compared with cells 
that had been pre-incubated with medium containing 10% normal FBS (lipidized). 
The increased uptake was characterized by elevated levels of receptor, and greater 
affinity was shown for both BOPP and In-BOPP, although less marked with the latter. 
Positive cooperativity was demonstrated by sigmoid saturation curves, Scatchard 
analysis and Hill plots. 

 
Increasing the amount of LDL in the incubation medium had a relatively small 

effect on the total accumulation of either indium or boron atoms inside the cell.  
Furthermore, chemical acetylation of LDL did not decrease the intracellular uptake of 
either boron or indium transported by BOPP or In-BOPP.  It is thus concluded that 
BOPP and In-BOPP preferentially enter the cells directly by way of the LDL receptor 
and that only a small fraction of these molecules are transported into the cells 
indirectly using serum LDLs as their carriers.  
 
These data suggest a novel way of bringing greater amounts of boron and indium (and 
perhaps other agents) into tissues. Porphyrins can be used to transport different agents 
into tumor cells because they are tumor affinic molecules. Tumors express a higher 
number of LDL receptors than do most normal tissues. Therefore these molecules 
might be well suited for combination therapies, such as BNCT and AET.  
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