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Development of a Three Component Complex to Increase Isoniazid Efficacy against Isoniazid Resistant and Nonresistant Mycobacterium Tuberculosis
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Results and Discussion


The bacterium responsible for causing tuberculosis has evolved resistance to antibiotics used to treat the disease, resulting in new multidrug resistant Mycobacterium tuberculosis (MDR-TB) and extensively drug resistant M. tuberculosis (XDR-TB) strains. Analytical techniques 1H and 13C Nuclear Magnetic Resonance (NMR), Fourier Transform-Ion Cyclotron Resonance with Electrospray Ionization (FT-ICR/ESI), and Matrix Assisted Laser Desorption Ionization–Mass Spectrometry (MALDI-TOF–MS) were used to study different aspects of the Cu(II)–polyethylene glycol (PEG-3350)–sucrose–isoniazid and Cu(II)–polyethylene glycol (PEG3350)–glucose–isoniazid complexes. The Cu(II) cation, sucrose or glucose, and the aggregate formed by PEG primarily serve as a composite drug delivery agent for the frontline antibiotic; however, the improvement in minimum inhibitory concentration (MIC) values produced with the CU–PEG–SUC–INH complex suggest an additional effect. Several Cu–PEG–SUC–INH complex variations were tested against INH resistant and nonresistant strains of M. tuberculosis. This is the study related to TB antibiotics complexed with Cu(II) and PEG. Previous data have shown that Cu(II) and PEG do not interfere with the activity of TB antibiotics that have been tested. This is the first complex with the addition of a saccharide to the Cu–PEG–antibiotic complex which has provided the most promising results for a multicomponent aggregate to serve as a drug enhanced delivery system. This aggregate (Cu–SUC–PEG) provides complimentary chemical reactions that directly impact drug efficacy. The addition of sucrose resulted in the complex having significantly lower MIC values against M. tuberculosis isolates that are resistant to INH; however, adding glucose increased the MIC values. This set of data demonstrates improved efficacy of INH, a frontline TB drug that is ineffective against MDR-TB and XDR-TB, against INH resistant and nonresistant isolates when complexed with Cu, PEG, and sucrose which may influence the development of antibiotics in order to overcome the global tuberculosis epidemic.
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