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Tuberculosis is still one of the most dangerous and widespread infection diseases 

causing deaths of more than 1.5 million people worldwide each year. 

Tuberculosis is a specific disease with a complicated treatment and unique pathogenesis 

and disease progression. Mycobacterium tuberculosis complex strains represent the most 

common progenitor of tuberculosis. The disease itself is treatable nowadays and its 

diagnosis is very well established. On the other hand it is still causing fatal problems 

especially in immunosuppressant and HIV positive patients not only in developing 

countries. Another unmissable problem is also alarming increase of strains resistant to 

standardly used antituberculosis treatment. Hence in order to eradicate inception and 

spreading of the resistant strains the emphasis is on the development engaged in the 

research for new and more effective antituberculotics which would make treatment of this 

disease easier and faster especially in high-risk regions. 

Scientists at the Department of inorganic and organic chemistry, Faculty of 

Pharmacy in Hradec Kralove, Charles University in Prague are likewise engaged in the 

development of new molecules with potential antimycobacterial activity and they show 

very promising results with substances containing tetrazole as structural fragment. The aim 

of this work was to contribute into this project with synthesis of three new derivatives of 



 

 

2,5-disubstituted tetrazole and subsequently carrying out basic in vitro evaluation of their 

cytotoxicity together with other substances of this same series. 

Cytotoxicity experiments were assessed on non-tumorous mouse fibroblast cell line 

3T3 and evaluation of cell viability was carried out in 96-wells plates using neutral red 

uptake assay. For the photographic documentation of changes in cellular and subcellular 

morphology fluorescence microscopy was employed using fluorescent probes CellMask 

Green (cytoplasmic membrane), Hoechst 33342 (nucleus) and MitoTracker Red CMXRos 

(mitochondra). Additional changes in mitochondrial inner membrane potential were also 

documented by JC1 fluorescent probe. 

Most substances in this study were proved to have very low inherent toxicity up to 

the limit of their solubility in aqueous media (> 50 µM). Antimycobacterial activity (MIC) 

of these substances is very high (in nanomolar concentrations) which combined with low 

cytotoxicity opens new horizons for deeper study of these substances and makes very 

promising potential in our fight with this malicious disease. 

 


