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S-alkyl esters of thiosulfonic acids (R-S(O)2S-R') are structural analogs of natural sulfur-containing substances and have a 

broad spectrum of biological activity. The results of studying the sensitivity of microorganisms to ethyl S-ester of 4-acetylamino-

benzenethiosulfonic acid obtained using new “green” methods, particularly environmentally safe reactions under the influence of 

ultrasound, are presented. It was established that the studied substance's antimicrobial activity changed with a change in the me-

dium's pH. In particular, with a decrease in the pH of the medium from 7.0 to 5.2 units, the minimum inhibitory concentration of 

the studied substance also decreased. Thus, the minimum inhibitory concentrations of ethyl ester of thiosulfonic acid against 

Staphylococcus aureus ATCC 6538 and Enterococcus faecalis IMB B-7497 decreased from 62.5 to 31.2 μg/cm3, and Alcali-

genes faecalis GISK 242484 – LI 415 from 62.5 to – 15.6 μg/cm3. It is also necessary to note the decrease in the minimum inhibi-

tory concentration of ethyl S-ester of 4-acetylaminobenzenethiosulfonic acid against isolates of Enterobacter сloacae and Pseu-

domonas aeruginosa, respectively, from 250 and 500 to 62.5 and 125 μg/cm3. At a pH of 8.8 units, the minimum inhibitory 

concentration of the tested substance increased, compared to pH  of 7.0 and 5.2 units. In particular, it was found that the mini-

mum inhibitory concentration against S. aureus ATCC 6538 was 250 μg/cm3, while at pH values of the medium of 5.2 and 8.8 

units, respectively, it was 31.2 and 15.6 μg/cm3. In addition, the minimum inhibitory concentration against Salmonella typhimuri-

um 144, E. faecalis IMB B-7497, A. faecalis GISK 242484 – LI 415, and Serratia marcescens 1 was 250 μg/cm3, while at pH 

values of the medium of 5.2 and 8.0 units, the MICs were lower. The sensitivity of gram-positive microorganisms to ethyl ester 

of thiosulfonic acid, in particular, S. aureus ATCC 6538 and E. faecalis IMB B-7497, with a decrease in the pH of the medium to 

the weakly acidic side, increased from 5.4% to 7.1%, and in the weakly alkaline, on the contrary, decreased by 3.8%. The sensi-

tivity of gram-negative microorganisms, in particular, Escherichia coli ATCC 25922, S. typhimurium 144, P. aeruginosa, E. 

сloacae, A. faecalis GISK 242484 – LI 415, S. marcescens 1, with a decrease in the pH of the medium to the weakly acidic side, 

increased from 2.3% to 12.2%, and in the weakly alkaline medium decreased from 1.5% to 18.2%.  

Keywords: minimum inhibitory concentrations; sensitivity of microorganisms; gram-positive; gram-negative microorganisms.  

Introduction  

 
Antimicrobial resistance (AMR) is a global problem of modern 

medicine and one of the serious challenges for humanity, caused by 

the acquisition of antibiotic resistance by some bacteria. Today, AMR 
poses a threat not only to human health but also to the economy and 
security of countries as a whole (Khaytovych & Polyakova, 2023). 
The reason for this is the excessive and inappropriate use of antibiot-
ics in both human and veterinary medicine. As a result, infectious di-
seases have become difficult to treat. This increases the incidence of 
diseases caused by antibiotic-resistant microorganisms (Breijyeh 
et al., 2020). It is important to note that antibiotics are also used in 

animal husbandry to stimulate animal growth. When such food prod-
ucts are consumed, resistant bacteria will likely be transmitted to 
humans (Salmanov et al., 2022).  

The WHO has prepared a Global Action Plan on Antimicrobial 
Resistance to implement therapeutic and preventive measures using 
effective and safe medicines. To this end, strategic objectives have 
been identified, among which an important place belongs to increas-
ing investment in developing new drugs or structural modification of 

existing antibiotics (Breijyeh et al., 2020).  
In addition, one of the essential tasks of solving the problem of 

antimicrobial resistance is the search for antimicrobial agents that are 
alternatives to antibiotics. In this aspect, sulfur-containing organic 
compounds, particularly S-esters of thiosulfonic acids, deserve special 
attention. These compounds are structural analogs of natural sulfur-
containing substances, such as allicin, which have a wide range of 

biological activities, in particular, antimicrobial activity (Halenova 
et al., 2015; Lubenets et al., 2017; Martyrosian et al., 2019; Martini & 
Passos, 2023). In addition, they exhibit antiparasitic activity (Dmit-
ryjuk et al., 2020) and also have antithrombotic (Bolibrukh et al., 

2015) and antitumor activity (Guillamón et al., 2023). The positive 
effect of allicin has also been proven in experiments on rabbits when 
fed this substance. In particular, an increase in the body weight of the 
animals was found, which is associated with the presence of sulfur-
containing organic compounds in their composition (Isko & Sychov, 
2022).  

When studying the effect of structural analogs of allicin, in par-
ticular, S-allyl-4-aminobenzenethiosulfonate and S-allyl-4-acetylami-

nobenzenethiosulfonate, their positive impact on the antioxidant de-
fense system of the body of laboratory animals was established (Liu-
bas et al., 2022). There are also data on the treatment of obesity and 
type 2 diabetes with drugs containing allicin, which promotes the 
transformation of white adipose tissue into beige, which is essential in 
the treatment of this pathology.  

Today, one of the essential tasks of organic chemistry is the syn-
thesis of new biologically active compounds and studying the relati-

onship between their structure, reactivity, and biological properties. 
Given this, the synthesis of new sulfur-containing compounds is ai-
med, first of all, at establishing their antimicrobial activity. Thus, out 
of twenty-four synthesized sulfur-containing compounds, only two 
exhibited pronounced antimicrobial activity against gram-positive and 
gram-negative microorganisms and antifungal activity: S-phenyl 4-
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(acetylamino)benzenesulfonothioate and S-phenyl 4-(3-chloropropa-
nol) aminobenzenesulfonothioate (Lubenets et al., 2017).  

Natural and synthetic thiosulfonates are the subject of research by 

scientists of the Department of Technology of Biologically Active 
Compounds, Pharmacy, and Biotechnology of the Institute of Chem-
istry and Chemical Technologies of the National University "Lviv 
Polytechnic." The research is conducted under the leadership of Pro-
fessor Lubenets V. I. The scientific achievements of the Department 
of TBSFB include more than 900 compounds of the thiosulfonate 
structure. New synthesis methods and the search for prospects for the 
use of these biologically active compounds for applied use in various 

industries are constantly being developed (Vasylyuk et al., 2018; 
Dmitryjuk et al., 2020; Martirosyan et al., 2021; Martirosyan et al., 
2022; Zaczynska et al., 2023). Therefore, a new method was develo-
ped for obtaining and synthesizing ethyl S-ester of 4-acetylaminoben-
zenethiosulfonic acid as a promising low-toxic compound with anti-
microbial activity. The research aimed to determine the minimum in-
hibitory concentrations (MIC) of ethyl S-ester of 4-acetylaminoben-
zenethiosulfonic acid at different pH values of the medium.  

 

Materials and methods  

 
Methods for obtaining the sodium salt of 4-acetylaminobenzene-

thiosulfonic acid and the ethyl S-ester of 4-acetylaminobenzenethio-
sulfonic acid, as well as their characteristics, were described in the 
works of Lubenets et al. (2013, 2017, 2024).  

The determination of minimum inhibitory concentrations was 

carried out using serial dilutions in a liquid nutrient medium. For this 
purpose, microorganisms were grown on meat-peptone agar and in-
cubated in a thermostat at 35 ºC for 24 hours. After the end of the cul-
tivation period, the culture suspension was prepared. A suspension of 
test cultures, equivalent to 0.5 units according to the McFarland 
standard, was prepared in an isotonic solution of sodium chloride. 
As test cultures, museum strains of the following microorganisms 
were used: Staphylococcus aureus ATCC 6538, Escherichia coli 
ATCC 25922, Salmonella typhimurium 144, Enterococcus faecalis 

IMB B-7497, Alcaligenes faecalis GISK 242484- LI 415, Serratia 
marcescens 1, and clinical strains: Pseudomonas aeruginosa, Entero-
bacter сloacae.  

Serial dilutions were conducted in tryptone-soy broth (TSB). For 
this, 2 cm3 of the nutrient broth was poured into each test tube; one 
test tube served as a negative control.  

A working solution of the test substance with a volume of 2 cm3 
was added to the first test tube containing 2 cm3 of TSB using a pi-

pette with a sterile tip. This was thoroughly mixed and 2 cm3 of the 
broth solution transferred to the next test tube with 2 cm3 of TSB with 
a new sterile tip. This procedure was repeated as many times as nec-
essary, and 2 cm3 of broth was removed from the last test tube. After 
that, a suspension of test cultures in the amount of 0.2 cm3 was added 
to each test tube with a different concentration of the test substance 
and to the test tube with a negative control. The rack with the test 
tubes was shaken and placed in a thermostat for 24 hours at 36 ± 1 ºС. 

After the end of the cultivation period, the presence or absence of 
growth of microorganisms in the test tubes was noted. The lowest 
concentration of the drug, at which the multiplication of microorgan-
isms did not occur and the content of the test tube remained transpar-
ent, was the lowest inhibitory concentration.  

The determination of the sensitivity of microorganisms to the test 
substance was carried out using the agar diffusion method on the Mu-
eller-Hinton medium. For this, test strains of microorganisms were 

grown on meat-peptone agar, incubated in a thermostat at a tempe-
rature of 36 ± 1 ºС for 24 h, and a culture suspension was prepared at 
0.5 units according to the McFarland standard. The nutrient medium 
was melted and poured into petri dishes in two layers. Uninoculated 
Mueller-Hinton medium was used for the lower layer and inoculated 
with test microorganisms for the upper layer.  

After the medium solidified, holes (“wells”) were made in the 
thickness using a sterile drill (with a diameter of 6 mm) at a distance 

of 28 mm from the center of the dish, into which the test agent was 
introduced. The petri dishes were incubated in a thermostat for 24 h at 

36 ± 1 ºС. The results of the studies were taken into account by the 
diameter of the zones of inhibition of the growth of microorganisms 
around the “wells”.  

Results  

 
An essential element in determining the effectiveness and safety 

of the synthesized compound S-ester of 4-acetylaminobenzenethio-
sulfonic acid is conducting microbiological and toxicological studies. 
The antimicrobial efficacy of the studied compound was studied in 
experiments to determine its minimum inhibitory concentration 
against test strains of microorganisms.  

The minimum inhibitory concentrations of the studied agent were 
studied in TSB with pH indicators of the medium at pH 5.2. 7.0 and 
8.8 units. The results of studies on the influence of the pH of the me-
dium, 7.0 units on the activity of ethyl S-ester of 4-acetylaminoben-
zenethiosulfonic acid are given in Table 1.  

Table 1  
Minimum inhibitory concentrations of ethyl S-ester  
of 4-acetylaminobenzenethiosulfonic acid  

at different pH levels of the medium  

Test cultures 
pH of the medium / concentration, μg/cm3 

5.2 7.0 8.8 

S. aureus АТCC 6538 31.2 62.5 250 

E. coli АТСС 25922 62.5 125.0 125 

S. typhimurium 144 62.5 125.0 250 

P. aeruginosa 125.0 500.0 1000 

E. сloacae 62.5 250.0 250 

E. faecalis IMB В-7497 31.2 62.5 250 

A. faecalis GISK 242484-LI 415 15.6 62.5 250 

S. marcescens 1 31.2 125.0 250 
 

When determining the minimum inhibitory concentrations of the 

test substance at a pH of 7.0, antimicrobial activity was established at 
a concentration of 62.5 μg/cm3 against two gram-positive microor-
ganisms: S. aureus ATCC 6538 and E. faecalis IMB B-7497, and 
against the gram-negative strain A. faecalis GISK 242484-LI 415. 
It should be noted that the lowest sensitivity to the test substance 
sulfonic acid was shown by two strains: E. сloacae and P. aerugino-
sa. The minimum inhibitory concentration was 250 and 500 μg/cm³, 
and E. coli ATCC 25922, S. typhimurium 144, and S. marcescens 

were sensitive to the test agent at 125 μg/cm³.  
When the pH of the medium changed to 5.2 units (Table 1), the 

MIC of the tested substance also changed, compared to the pH of the 
medium of 7.0 units. Thus, the minimum inhibitory concentration 
against S. aureus ATCC 6538 and E. faecalis IMB B-7497 from 62.5 
at a pH of 7.0 units decreased to 31.2 μg/cm3, and against A. faecalis 
from a concentration of 62.5 decreased to 15.6 μg/cm3.  

It is also necessary to note the decrease in the MIC of ethyl S-es-

ter of 4-acetylaminobenzenethiosulfonic acid at a pH of the medium 
of 5.2 units against E. сloacae and P. aeruginosa, which decreased, 
respectively, from 250 and 500 to – 62.5 and 125 μg/cm3. The same 
trend was observed when studying all other test strains of microorga-
nisms.  

At a pH of 8.8 units (Table 1), the MIC of the studied substance 
increased compared to the pH of 7.0 and 5.2 units. It was found that at 
a pH of 8.8 units, the MIC of ethyl S-ester of 4-acetylaminobenzene-

thiosulfonic acid against S. aureus ATCC 6538, S. typhimurium 144, 
E. faecalis IMB B-7497, A. faecalis GISK 242484-LI 415, and 
S. marcescens 1 was 250 μg/cm3. While at pH of 7.0 and 5.2 units, it 
was significantly lower and amounted to at pH of 5.2 units, respecti-
vely – 31.2, 62.5, 31.2, 15.6, and 31.2 μg/cm3, and at pH of 7.0 units, 
respectively – 62.5, 125, 62.5, 62.5, and 125 μg/cm3.  

The minimum inhibitory concentrations of the studied substance 
against P. aeruginosa were recorded at a pH of 8.8 units. The mini-
mum inhibitory concentration was the highest compared to pH of 5.2 

and 7.0 units and amounted to 1000 μg/cm3.  
Subsequently, the diffusion method in an agar nutrient medium 

using “wells” determined the sensitivity of test strains of microorgan-
isms to the studied compound at different pH values (5.2, 7.0, and 
8.8 units). The concentration of the test substance was 4 mg/cm3, the 
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diameter of the “wells” was 6 mm, and the solvent of the test substan- ce served as a control.  

Table 2  
Sensitivity of test cultures to the test agent  

Microorganisms 
Control, рН 

5.2/7.0/8.8 

pH of the medium/zone of inhibition of the growth of microorganisms, mm 

5.2 7.0 8.8 

S. aureus АТCC 6538 0/0/0 19.6 ± 0.3b 18.6 ± 0.3a 18.6 ± 0.3a 

E. coli АТСС 25922 0/0/0 19.3 ± 0.3c 18.3 ± 0.3b 17.7 ± 0.3a 

S. typhimurium 144 0/0/0 17.7 ± 0.3b 17.3 ± 0.3b 16.3 ± 0.3a 

P. aeruginosa 0/0/0   9.6 ± 0.3b   9.3 ± 0.3b   7.6 ± 0.3a 

E. сloacae 0/0/0 16.6 ± 0.3b 15.6 ± 0.3a 15.3 ± 0.3a 

E. faecalis IMB В-7497 0/0/0 19.6 ± 0.3c 18.3 ± 0.3b 17.6 ± 0.3a 

A. faecalis GISK 242484-LI 415 0/0/0 18.3 ± 0.3c 16.3 ± 0.3b   5.6 ± 0.3a 

S. marcescens 1 0/0/0 20.3 ± 0.3c 19.6 ± 0.3b 19.3 ± 0.3a 

Note: different letters in a row indicate that data samplings are significantly (P < 0.05) different one from another according to the Tukey test with the Bonferroni 

correction.  

As a result of the conducted studies, it was established (Table 1) 

that the test strains of microorganisms were sensitive to the studied 
substance at all pH values of the medium. At the same time, different 
activity of ethyl ester of thiosulfonic acid to microorganisms was re-
vealed, which depended on the pH value of the medium. In particular, 
in a weakly acidic medium, the sensitivity of microorganisms was 
higher compared to the medium's neutral and weakly alkaline pH va-
lues. In addition, it was found that in a weakly alkaline medium, the 
activity of the studied substance was the lowest. If we analyze the 

sensitivity of gram-negative microflora to the studied agent, it was 
established that the most resistant microorganism was the P. aeru-
ginosa strain, the zones of growth inhibition of microorganisms 
around the “wells” at pH values of 5.2, 7.0, and at a pH of 8.8 units 
were, respectively, – 9.6 ± 0.3, 9.3 ± 0.3 and 7.6 ± 0.3 mm (P < 0.05). 
At the same time, the activity of the studied substance increased with 
a decrease in the pH of the medium compared to neutral pH by 3.2%, 
and with an increase to slightly alkaline pH, it decreased by 18.2%.  

The most sensitive gram-negative microorganism was the S. mar-

cescens strain, which belongs to the Yersiniaceae family; the zones of 
inhibition of growth of microorganisms at a pH of 5.2, 7.0, and 
8.8 units were, respectively, 20.3 ± 0.3, 19.6 ± 0.3, and 19.3 ± 
0.3 mm.  

It should be noted that the studies used a clinical isolate of E. сlo-
acae, which was resistant to most antimicrobial drugs. This strain was 
less sensitive to the action of ethyl ester of thiosulfonic acid compared 
to other gram-negative microorganisms; the zones of inhibition of 

growth of microorganisms at a pH of 5.2, 7.0, and 8.8 units were, 
respectively, – 16.6 ± 0.3, 15.6 ± 0.3, and 15.3 ± 0.3 mm.  

The sensitivity of gram-positive microorganisms S. aureus 

ATCC 6538 and E. faecalis IMB B-7497 to the tested agent was the 
same at a pH of 5.2 units; the inhibition zones of growth of microor-
ganisms were 19.6 ± 0.3 mm. At a pH of 7.0 units, the zones of inhi-
bition of growth were, respectively, 18.6 ± 0.3 and 18.3 ± 0.3, and at a 
pH of 8.8 units, 18.6 ± 0.3 and 17.6 ± 0.3 mm.  

Thus, the sensitivity of gram-positive microorganisms to ethyl es-
ter of thiosulfonic acid, in particular, S. aureus ATCC 6538 and E. fa-
ecalis IMB B-7497, with a change in the pH of the medium to the 

weakly acidic side, increased from 5.4% to 7.1%, and in the weakly 
alkaline side decreased by 3.8%. The sensitivity of gram-negative 
microorganisms, in particular, E. coli ATCC 25922, S. typhimurium 
144, P. aeruginosa, E. сloacae, A. faecalis GISK 242484-LI 415, 
S. marcescens 1, with a change in the pH of the medium to the weak-
ly acidic side, increased from 2.3% to 12.2%, and in the weakly alka-
line side decreased by 1.5% to 18.2%.  

 

Discussion  

 
Today, the work of many scientists is aimed at the synthesis of 

valuable compounds with the elimination of certain environmental 
restrictions and the use of new “green” methods, in particular environ-
mentally safe reactions under the influence of ultrasound (Pham et al., 
2015; Heydari et al., 2022).  

In this regard, a number of substances have been synthesized at 
the Department of Technology of Biologically Active Substances, 

Pharmacy and Biotechnology of Lviv Polytechnic National Universi-
ty, but compounds 2 and 3, obtained according to Figure 1, deserve 
special attention.  

 

Fig. 1. Synthesis of ethyl S- ester of 4-acetylaminobenzenethiosulfonic acid as a starting compound for the synthesis of ethyl S-ester  
of 4-acetylaminobenzenethiosulfonic acid (3), 4-acetylaminobenzenesulfonyl chloride (1) was used, which was converted into the corresponding  

sodium salt of 4-acetylaminobenzenethiosulfonic acid (2) using a redox reaction with sodium sulfide: to obtain ethyl S-ester  
of 4-acetylaminobenzenethiosulfonic acid (3), the sodium salt of 4-acetylaminobenzenethiosulfonic acid (2) was alkylated  

with diethyl sulfate using various solvents and under “solvent-free” conditions  

It is worth noting that a new method for obtaining thiosulfonate 
three was developed, which corresponds to the basic principles of 
“green chemistry”. In particular, the alkylation reaction was carried 
out under the influence of ultrasound without solvents and in the pre-
sence of trace amounts of water. In addition, compared to the previ-
ous ones, the alkylation method we have proposed leads to an increa-
se in the yield of the target product by up to 90% and reduces the re-

action time. S-esters of thiosulfonic acids can exhibit antioxidant acti-
vity, protecting cells from damage caused by oxidative stress. This is 

due to their ability to modify tyrosine kinase substrates, which affects 
the interaction of these substrates with both tyrosine kinase and other 
proteins. Such compounds can affect the regulation of the cell cycle, 
inhibiting cell proliferation and reducing the reproductive capacity of 
cells. S-alkyl esters, in particular, can initiate apoptosis, promoting 
programmed cell death – a critically important process for eliminating 
damaged cells.  

Thiosulfinates, such as allicin, are effective platelet aggregation 
inhibitors (Briggs et al., 2000) and are crucial in preventing cardiovas-
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cular diseases, including ischemic heart and brain damage. Platelet 
aggregation is a complex biochemical process that requires activation 
of the GPIIb/IIIa receptor by thromboxane A2, which provides fi-

brinogen binding (Yip et al., 2005). Classical antiplatelet agents, such 
as acetylsalicylic acid (aspirin), block the synthesis of thromboxane, 
thereby inhibiting the activation of this receptor. In practical studies, it 
was found that the S-methyl ester with an aromatic benzenesulfonyl 
moiety demonstrates the ability to reduce platelet aggregation. It was 
found that even minor changes in the structure of compounds of the 
S-ester class of 4-aminobenzenethiosulfonic acid can lead to the loss 
of antiplatelet activity. For example, acetylation of the amino group in 

such compounds reduces their inhibitory effect: the methyl S-ester of 
4-acetylaminobenzenethiosulfonic acid had two times lower activity 
than the analog that did not contain the acetyl group. These results 
confirm the high sensitivity of the platelet aggregation process, parti-
cularly collagen-induced, to the action of the studied compounds. 

Allicin can influence signaling pathways associated with the im-
mune response, which opens up potential prospects for its therapeutic 
application. If allicin activates immune cells, it can enhance the body's 

defense against pathogens, as well as modulate immune responses, 
which is promising in the context of the treatment of allergies and au-
toimmune diseases. To confirm the immunomodulatory effect of alli-
cin, a study was conducted on a mouse model of Morbus 
Bechterew – a degenerative rheumatoid lesion of the vertebrae. One 
of the first effects detected was the ability of allicin to inhibit the mi-
gration of neutrophil granulocytes into epithelial tissues – a process 
that plays a key role in the development of inflammation (Gu et al., 

2013). It has also been found that allicin affects T lymphocytes by 
inhibiting their chemotaxis induced by the chemokine SDF1α. This 
effect is associated with a disruption of the actin cytoskeleton.  

Additionally, allicin has been shown to inhibit neutrophil tran-
sendothelial migration (Sela et al., 2004), further supporting its poten-
tial as an anti-inflammatory agent. Allicin also affects cytoskeletal 
structures in various cell systems. In particular, in experiments on mo-
use fibroblasts (NIH-3T3 line), it was found that even at low concen-
trations (2 μM), allicin causes rapid depolymerization of microtubu-

les. At the same time, the structure of the actin cytoskeleton remains 
stable (Prager-Khoutorsky et al., 2007). One of the central regulators 
of lymphocyte activation is the p21ras protein, which initiates the in-
activation of RAS-GTPase by increasing its enzymatic activity. Inter-
estingly, this protein is a direct target of allicin: as a result of thioally-
cylation, p21ras is activated (Patya et al., 2004), which, in turn, can 
lead to increased phosphorylation of the ERK1/2 kinase, which is in-
volved in numerous signaling cascades critical for lymphocyte activa-

tion.  
Allicin can inhibit phosphatase activity, which is accompanied by 

increased phosphorylation of ERK1/2, a key element of the signaling 
cascade that transforms external signals into an intracellular response. 
In addition, allicin inhibits the production of reactive nitrogen species 
(RNS) in macrophages activated by lipopolysaccharide (LPS). Thus, 
allicin can directly affect inflammatory processes due to its antimi-
crobial properties and indirectly through the modulation of signaling 

in immune cells (Haase et al., 2012). 
In scientific research, considerable attention has been paid to stu-

dying the biological activity of thiosulfonates, particularly their anti-
microbial properties and mechanisms of action (Lubenets et al., 
2017). The high efficiency, broad spectrum of antimicrobial activity, 
stability, and low toxicity of thiosulfoesters make them promising 
candidates for developing new drugs (Baranovych et al., 2001). This 
is especially relevant against the increasing prevalence of pathogens 

resistant to existing antimicrobial drugs (El Bcheraoui et al., 2018). 
Infectious diseases previously effectively treated are increasingly re-
sistant to standard therapy (Boucher et al., 2009). In the context of in-
creasing antibiotic resistance, only a few new therapeutic approaches 
have reached the stage of clinical trials in recent years (Halenova 
et al., 2017).  

 

Conclusions  

 

It was found that the sensitivity of microorganisms to the action 
of the synthesized ethyl S-ester of 4-acetylaminobenzenethiosulfonic 
acid changed with the change in the pH of the medium. In particular, 

at a pH of 5.2 units, it increases, and at a pH of 8.0 units, it decreases, 
compared to a pH of 7.0. The sensitivity of gram-negative microor-
ganisms at a pH of 5.2 units increases from 2.3% to 12.2%, and at a 
pH of 8.0 units, it decreases from 1.5% to 18.2%. The sensitivity of 
gram-positive microorganisms at a pH of 5.2 increases from 5.4% to 
7.1%, and a pH of 8.0 decreases by 3.8%, compared to a pH of 7.0 
units. Prospects for further research: determination of the fungicidal 
effect of ethyl S-ester of 4-acetylaminobenzenethiosulfonic acid.  
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