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Structural Measurements and Cell Line Studies of the Copper– PEG–Amikacin Complex against Mycobacterium Tuberculosis
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Results and Discussion


The infectious disease tuberculosis (Tb), caused by the bacterium Mycobacterium tuberculosis, is a major challenge worldwide. An emerging problem in treating Tb is the development of multidrug-resistant tuberculosis strains (MDR-TB). When infected aerosols are inhaled into the lungs of a host, tissue dendritic cells and alveolar macrophages respond to M. tuberculosis. This bacterium replicates and survives inside macrophages. A group of antibiotics known as aminoglycosides have been used for the past 50 years to treat Tb. Aminoglycosides such as Amikacin and Kanamycin are considered second-line medicines used to treat TB and MDR-TB. Amikacin was originally developed by acetylating a side chain of kanamycin. Preclinical trials were conducted by the National Institutes of Health and showed the copper complex had an improved efficacy against active Mycobacterium tuberculosis compared to Amikacin by itself.  FT-ICR MS characterization facilitated identification of the metal-ligand complex.
[image: image1.jpg]A B
-AMK
AMK Cu-AMI
— si207
B
oA e o SO
1% P
5 e 54920538
£ 100 EE i
2 H Eiror=01ppm
E 5 648210437
5 2 "C N0 Cur™
® 50 10 Error=0.24ppm 55020867
v R
o, e Gt o S,
ey E
Sabumn  Sucher g | G
- ; ; ; : Y y y 650 651 652
586 587 588 589 590 647 648 649

miz

miz





Figure 1. FT-ICR mass spectra for Amikacin and Cu–Amikacin are shown, along with the empirical formula assignments. Figure 1 provides data from Fourier Transform-Ion Cyclotron Resonance (FT-ICR) with an ESI ionization source. FT-ICR provides high resolution and high mass accuracy allowing for assignment of a specific empirical formula.
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