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ASSESSING THE ANTIBACTERIAL ACTIVITY
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The relevance of research. Staphylococcus aureus (S. aureus) and Bacillus cereus (B. cereus) are the
most important bacteria causing nosocomial infections that have multiple antibiotic resistance. These bacte-
ria can also cause food poisoning and gastrointestinal diseases. Difficulties in treating infections caused by
these bacteria have made it a reason to consider alternative medicines, including modified nucleosides.

The aim of the research is to evaluate the antibacterial activity of modified thio-nitrogen bases 2-mer-
captopurine and 6-thioguanine, as well as thio-nucleosides 6-thioguanosine and 2’-deoxy-6-thioguanosine
against S. aureus and B. cereus.

Materials and methods. The bacterial strains used in the study were Bacillus cereus and Staphylococcus
aureus. After 18–24 h of incubation, cells were centrifuged at 6000 rpm for 5 min, supernatant was discard-
ed and cell pellet was resuspended in PBS followed by centrifugation. This removed debris and a clean
bacterial suspension was obtained followed by suspending cells in MHB. The cells were adjusted in the range
of 0.15 to 0.2 OD600 which was considered to have cells at a concentration of 108 cells/mL. This suspension
was further diluted to obtain a concentration of 107 cells/mL for testing nucleosides/nucleotides activity. The
resazurin metabolization experiments were performed in 96-well plates. The percentage of survival was
established for wells containing nucleosides/nucleotides relative to control wells containing no compounds.
The experiments were repeated until 3 data sets and had been accumulated for each response (n=6). All the
statistical analysis was carried out by using R statistical programming tool.

Results. Various concentrations of the modified nitrogen bases 2-mercaptopurine, 6-thioguanine, and
nucleosides 6-thioguanosine and 2’-deoxy-6-thioguanosine are assessed for their impact on the viability
of opportunistic gram-positive bacterial cultures of B. cereus and S. aureus. This study constantly demon-
strated that 6-thioguanine, 6-thioguanosine, and 2’-deoxy-6-thioguanosine, but not 2-mercaptopurine
treatment on B. cereus bacterial cells via resazurin reduction assay for 24 hours did not produce any sig-
nificant toxic effects. The studied modified nitrogen bases 2-mercaptopurine, 6-thioguanine, and nucleo-
sides 6-thioguanosine and 2’-deoxy-6-thioguanosine were more significant decreased the growth
of S. aureus bacterial cells with concentration dependent manner in case of 6-thioguanine. Our results
showed the effectiveness of 6-thioguanine against S. aureus (35.6 % of growth inhibition) but not against
B. cereus.

Conclusion. Our results showed that nitrogen bases 2-mercaptopurine, 6-thioguanine, and nucleosides
6-thioguanosine and 2’-deoxy-6-thioguanosine treatment could pose antibacterial effects against Bacillus
cereus and Staphilococcus aureus bacteria. Our results provide new insights into the effectiveness of cyto-
toxicity of thiopurines and suggest a rationale for the choice of mercaptopurine over thioguanine in the treat-
ment of different bacteria-caused diseases.
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