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This study has revealed the effect of thioguanine as an antimicrobial agent, and has shown 

that that thio-purine derivative enhanced might be able to combat infections caused by some bacteria 

strains in the future. 
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Antibacterial drugs are derived from bacteria or molds or are synthesized de 

novo. Technically, “antibiotic” refers only to antimicrobials derived from bacteria or 

molds but is often used synonymously with “antibacterial drug.” In the past decades, 

many research findings were directed towards biomedical sciences in an attempt to 

give a solution to the present health issues caused by microorganism infections. 

Infectious diseases represent a considerable factor of human morbidity and mortality 

for most of human existence. The introduction of antimicrobial materials into general 

clinical use is one of the most successful approaches in chemotherapy, considerably 

contributing to the control of infections [1]. The existing antimicrobials in the clinical 

investigations have provided an array of choices when treating many types of infectious 

diseases. However, treatment options for patients are limited because the bacterial 

resistance evolved more rapidly than the antibacterial drug development. 

In this study we analyzed the activity of the purine nucleotide 6-thioguanine 

against different bacteria strains, e.g. B. cereus (gram-positive, facultatively anaerobe), 

and S. aureus (gram-positive, facultative anaerobe). The phase of exponential growth 
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of bacterial culture was used in this work. 6-Thioguanine inhibit growth of exponential 

phase of all used bacterial strains in a dose and time dependent manner (Fig.). 

 
Figure. Effect of 6-thioguanine against exponential phase of S. aureus and B. cereus (incubated 

aerobically) at 37 °C for 24 h 

 

B. cereus culture treated with 10-4 M of 6-thioguanine achieved 15% reduction 

of cells growth after 24 h; while after cultivation with S. aureus the effectiveness was 

equal to 40% cells growth suppression. Generally, the modified nucleoside produced 

growth inhibition instantly, the duration but not the degree of which was related to the 

inhibitor concentration. 

Thioguanine usually depressed the formation of protein and DNA in accordance 

with the decreased formation of cell mass, but RNA synthesis was decreased by a 

greater extent [2]. Uracil incorporation into RNA pyrimidines was more specifically 

depressed than was RNA synthesis, whereas the conversion of orotic acid into RNA 

pyrimidines was enhanced during growth with thioguanine. The incorporation of 

amino acids into proteins was not specifically affected by drug treatment, but 

considerable fluctuations in replicate experiments were observed. The induction of 

penicillinase was unaltered by the analog. Bacterial flagella formation, on the other 
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hand, was largely abolished, and the conversion of diaminopimelic acid into cell wall 

was decreased. 

In comparison experiments with the structurally closely related drug 6-

mercaptopurine, that analog produced very similar biochemical actions as did 

thioguanine on nucleic acid and protein biosynthesis. The two drugs differed markedly, 

however, in the ability of purines to antagonize their growth-inhibitory properties. 

Other dissimilarities between the drugs included a lack of inhibitory effect by 

mercaptopurine (but not thioguanine) on guanine incorporation and a lesser 

enhancement of orotic acid incorporation into RNA pyrimidines in the presence of 

mercaptopurine. 

It is postulated that thioguanine produce a selectively damaging effect on the 

nucleic acids of B. cereus, perhaps on DNA, which leads to reduction of RNA synthesis 

and impairment of the formation of specific proteins. 
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