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Компанія «Смак користі» (Україна) виробляє олію з квіток чорнобривців. 

Олію чорнобривців додають у склад кремів для рук і обличчя,  мазей для спор-

тивного масажу при розтягуванні м'язів і сухожиль, для загоювання ран, порізів 

на шкірі, розм’якшення затвердіння і мозолів, при лікуванні грибкових захво-

рювань. 

Отже, чорнобривці як лікарська рослинна сировина є потужним джерелом 

для створення нових фітопрепаратів. Актуальними залишаються дослідження 

щодо розробки лікарських форм на основі чорнобривців з противірусними, 

протиалергічними, протикашлевими властивостями тощо. 
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HEXAFLUOROSILICATES: NEW ANTIMICROBIAL AGENTS  

TO OVERCOME ANTIBIOTIC RESISTANCE 

 

Bohatu S. I.1, Shyshkin I. O.1, Lytvynchuk I. V.1, Gelmboldt V. O.1,  

Guenther S.2, Rozhkovskyi Ya. V.1 

1Odesa National Medical University, Odesa, Ukraine 
2University of Greifswald, Greifswald, Germany 

 

The WHO Global Oral Health Status Report (2022) estimated that oral diseases 

affect close to 3.5 billion people worldwide, with 3 out of 4 people affected living in 

middle-income countries [1]. According to Global Burden of Disease 2019 severe 

periodontal diseases are estimated to affect around 19% of the global adult 

population, representing more than 1 billion cases worldwide,the main cause of 

which is the bacteria of the red complex, namely Porphyromonas gingivalis (Nazir 
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M.,2020; Relvas M. et al.,2022) [2]. This bacterium causes not only inflammatory 

diseases of the periodontium and peri-implant tissues, but also diseases of the 

cardiovascular system, atherosclerosis, Alzheimer's disease [3]. Pharmacological 

support of these pathologies requires the search for new antibacterial agents. 

Aim: Study of antibacterial activity of aminohexafluorosilicates I-IV against 

Porphyromonas gingivalis 

Material and methods: Hexafluorosilicates (AHFS) I-IV were synthesized 

according to previously described methods (Gelmboldt V., Shyshkin I.,Lytvynchuk I., 

2019–2022) [4–7]. Methanol, ethanol and distilled water were used as solvents. 

All substances were tested for their antibacterial activity against P.gingivalis 

with disk diffusion test.The disk diffusion test was performed as follows. Test discs 

(diameter 6 mm) were impregnated with 1 mg of each test substance by transferring 

20 μl of solution (5 mg per 100 μl of solvent). The test disks were kept for 24 hours 

to evaporate the solvent. As a control, test discs impregnated with the same amount 

of the appropriate solvent were used. Petri dishes with appropriate nutrient medium 

and bacterial inoculum were prepared separately. After inoculation of bacteria in 

Petri dishes, soaked test discs were applied to agar.Then it was incubated for 72 hours 

in anaeroic conditions after which inhibition zone of bacterial growth was measured. 

Each experiment was performed 3 times. 

Results: According to the results of the disc diffusion test, the following data 

were obtained. The average value of inhibition bacterial growth (mm) for methanolic 

solutions of the investigated AHFS was: I – 45.0±5.5; II – 47.0±4.5; III – 27.0±3.5; 

IV – 26.0±2.7. The average value of bacterial growth delay for the ethanol solutions 

of the investigated AHFS was: I – 44.5±5.5; II – 38.0±4.7; III – 18.0±2.0; IV – 

16.0±0. 

The average value of inhibition bacterial growth for aqueous solutions of the 

investigated AHFS was: I – 55.0±4.5; II –32.0±5.0;III – 28.0±2.0; IV – 32.0±3.5. 

Conclusion and Clinical implications: Therefore, the strongest antibacterial 

activity is found in aqueous solutions of the investigated AHFS, which, in our 

opinion, is related to the influence of the nature of the solvent on the efficiency of the 

release of fluoride ions, which provide the antibacterial effect, as a result of the 

hydrolysis of the SiF6
2– anion. In aqueous solutions, the degree of hydrolysis of the 

SiF6
2– anionis high and, accordingly, the maximum antibacterial effect of AHFS is 

observed, while in alcoholic solutions, hydrolysis is significantly suppressed and the 

pronounced bactericidal effect of the octenidine cation in the IV composition comes 

to the fore. Further research will be devoted to the study of the antibiofilm activity of 

AHFS and antibacterial activity of others AHFS. 
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Вступ. Гостра респіраторна хвороба COVID-19, спричинена коронавірусом 

SARS-CoV-2 на території більшості країн світу стала новим викликом і глоба-
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