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Figure 2.  Bioreductive activation, binding and fragmentation of Hypoxyprobe-F6 (CCI-
103F).  CCI-103F adducts to protein and small molecules consititute the hypoxia signal 
while hydrolytic fragments have no binding properties and are merely a source of 
“noise”. 
 
 
 
19F MRS measurement of tissue hypoxia with [19F] labeled 2-nitroimidazoles involves 
five more or less, independent processes: 1) build up of hypoxia marker protein adducts; 
2) build up of [19F] small molecule adducts of hypoxia markers that include cysteine and 
glutathione adducts; 3) catabolism of protein and small molecule adducts and wash out of 
these metabolites and hydrolytic fragmentation products (26, 27); 4) wash in of 
unmetabolized [19F] hypoxia marker molecules; and 5) wash out of unmetabolized [19F] 
hypoxia marker molecules.  Approximately 80% of bioreductively activated 2-
nitroimidazole hypoxia markers are fragmented by hydrolysis.  Fragmentation produces 
non-binding [19F] metabolites that make a major contribution to background noise but 
add nothing to the hypoxia signal.  Approximately 20% of bioreductively activated 2-
nitroimidazole hypoxia markers produce the hypoxia signal – 10% from adducts with 
proteins and 10% from small, thiol containing compounds like glutathione (28).  While 
the dynamics of CCI-103F metabolism complicate the non-invasive analysis of tissue 
hypoxia, mathematical models have been designed to isolate the [19F] MRS hypoxia 
signal (i.e., protein and glutathione adducts) from background noise (i.e., unbound 
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