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Tigecycline (TIG) is a new glycylcycline antibiotic, exhibiting atypical plasma 

protein binding behavior. This confers a decrease in unbound fraction with increasing 
concentration. Curiously, the addition of a strong metal ion chelator led to a 10- to 30-
fold increase in the unbound TIG concentration. The use of tetracycline hydrochloride 
(TET) as a chelator to be used clinically to augment TIG’s activity against Pseudomonas 
aeruginosa, for which it does not have activity alone, was investigated further. Various 
experiments and analyses have been performed to examine this novel drug combination 
including minimum inhibitory concentration (MIC) testing, static time kill curves, and in 
silico analyses in NONMEM and R. MICs were determined for different combinations of 
TIG, TET, metal ions, and metal ion chelator via broth serial dilution. Time kill curves 
were performed over 24 hours for TIG and TET alone for concentrations of 0.25, 0.5, 1, 
2, 4, and 8XMIC. Similar experiments were performed for TIG in the presence of 4, 8, 
and 12 mg/L TET. TIG MIC’s decreased from 8 to 1 mg/L in the presence of 12 mg/L 
TET, while calcium addition reversed this enhancement. Similarly, an up to 4-log 
increase in bacterial kill was observed for TIG with the addition of TET. TIG and TET in 
vitro activity shows promising activity against P. aeruginosa. Preliminary analysis, 
modeling and simulation, and sensitivity analyses of this and previous protein binding 
data show that a complex metal ion-protein-drug interaction could be responsible for 
atypical protein binding behavior and, potentially, the enhancement in activity. This, 
along with other non-protein binding related phenomena, continue to be investigated by 
our group. 


