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Abstract. This analytical article presented the results of the analysis of literature published 

on prestigious bases on the antimicrobial activity of biologically active substances. At the 

same time, the research carried out on the epidemiology, relevance of the occurrence of 

resistance from the ratio to drugs with existing antibacterial activity is fully explained and we 

express our deep gratitude to the authors for this information. The results of the analysis of 

literature data on the antimicrobial activity of natural and synthetic structured substances 

were also discussed in search of highly effective anti-microbial agents. Thus, the results of the 

research carried out can be concluded from the analysis as such. In itself, hetero ring-

preserving compounds have high activity under in vtiro conditions, requiring in vivo studies 

based on them. The antimicrobial activity of biologically active substances obtained on the 

basis of plants is relatively unstable, which makes them the need for modifications. 

Keywords. Medicinal plants, antimicrobial activity, new antimicrobial drugs, problems, 

Staphylococcus aureus, Pseudomonas aeruginosa, AMR. 

Relevance. Antimicrobial resistance of bacterial pathogens is a global problem, leading to 

high morbidity and mortality in the clinical setting. Today, there are pathogens resistant to 

existing antimicrobial drugs and an increased incidence of them. The rapid development of 

drug-resistant bacterial and fungal infections has required global efforts to find a new 

generation of drugs with high activity against them. Specifically these bacteria include gram-

positive Staphylococcus aureus, which is a potent causative agent of nosocomial infections, 

Bacillus subtilis causes burns, food poisoning, and catheter-related infections. In 

immunocompromised patients, however, Clostridium sporogenes, which is mainly associated 

with pleuropulmonary infections, as well as other Gram-positive bacteria such as 

Pseudomonas aeruginosa, usually affect urinary tract, burns, and injuries. It is also Escherichia 

coli, a common cause of diarrhea, urinary tract infections, food poisoning, and sepsis [ 1-4 ]. 

Compounds with natural structures or compounds derived from medicinal plants can provide 

new, simple approaches to the fight against pathogenic bacteria. It is worth noting that in 

order to solve the most important problem of increasing the resistance of microorganisms to 

modern antibiotics, there is a need to research new antimicrobial compounds or extracts with 

synthetic structures. This leads to the need to identify and isolate new biologically active 

compounds, mainly from medicinal plants, with the help of standardized modern analytical 

measures. It is known that antimicrobial compounds with natural structures are increasingly 

attracting commercial attention as harmless additives for the purpose of labeling synthetic 

food preservatives. Chemical biodiversity of plants is a valuable potential source.  Among 

them, phenol-structured compounds are diverse groups of secondary metabolites of plants, 

which exhibit a variety of physiological characteristics, including antimicrobial activity 
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against a wide range of pathogenic bacteria. Phenol-structured compounds are ubiquitous in 

plants, aromatic plants such as herbs and spices are particularly rich in phenol content, and 

plant-structured food additives and industrial essential oils are good sources of phenol-

structured compounds. Considering that the volume and economic load of processing by-

products of agro-industrial production is significant, their commercial use as a source of 

compounds with phenol structures can provide an economical and environmentally friendly 

way to improve food safety. However, there are limited studies on their potential antibacterial 

activity. [ 5-13 ]. While plant-derived compounds have been used as the basis for several 

drugs for humans, a commercially successful antibiotic from plants has not yet been found, 

despite more than a thousand publications per year. This may be due to the wrong methods 

used or the wrong plants examined. When using methods such as agar diffusion, which do not 

work well with plant extracts, a lot of energy is wasted. Due to the use of incorrect methods, 

many manuscripts are rejected before being sent to reviewers. Research on the antimicrobial 

activity of plant extracts based on Agar diffusion has limited value [14]. There are some 

specific problems with the extracts of medicinal plants and their antimicrobial effectiveness, 

allowing for improved and selectable compounds to be obtained with appropriate and 

optimized extraction methodology depending on the type of plant. Antimicrobial sensitivity 

tests to determine the antimicrobial activity of plant extracts may show differences in results. 

In addition, a number of challenges and challenges have to be overcome to develop new 

antimicrobial agents from plant extracts, while efforts have been made to increase the 

antimicrobial activity of chemical compounds. Studies of the mechanisms of action, 

interactions with other substances and pharmacokinetic or pharmacodynamic profile of 

medicinal plant extracts should be prioritized to characterize them as potential antimicrobial 

agents. This review studies the antimicrobial activity of plant components, their possible 

mechanisms of action and chemical potential. The main focus is on current problems and 

future prospects associated with the antimicrobial activity of medicinal plants. [13 ]. 

The purpose of the studies carried out is to: analysis of literature data on antimicrobial 

activity of natural and synthetic structured substances in search of highly effective anti-

microbial agents. 

Object and materials of analysis. the analysis selected triazole, oxydiazole unums, vincanine 

derivatives, as well as medicinal plants with high toxicity as an objective a material and 

previously known antimicrobial activity [14-18, 23]. 

Epidemiology. Based on analytical studies using the long-term statistical models carried out, 

it can be seen that the proliferation of antibiotic-resistant pathogenic microbes around the 

world has increased paralelically with an increase in mortality. Worldwide, Staphylococcus 

aureus (SA) and coagulazonegative staphylococci (CNS) are the most important cause of gram-

positive bacteremia, with increasing frequency. In particular, in 2019 alone, more than 1.5 

million deaths were registered due to resistance of lower respiratory infections and about 1.3 

million due to resistance caused by other pathologies. Antibiotic-resistant bacterial and 

microbial species and the severe cases caused by them have also been observed to be in 

different proportions in different regions and regions. In particular, at the regional level, the 

mortality rate due to stability at any age is the highest in the Kabir of Western Sahara in 

Africa, with 27.3 deaths per 100,000 inhabitants and the lowest in Australia at 6.5. There are 

also specific epidemiological spread and risk factors for each pathogenic stamp (fig. 1.) 
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Fige.1. Quantitative indicators of each pathogenic microbial species by AMR. 

 

Escherichia coli (EC), followed by Staphylococcus aureus, Pneumococcus klebsiella (PK), 

pneumococcus, Acinetobacter baumannii (AB) and Pseudomonas aeruginosa (PA), are the six 

leading pathogens associated with antibiotic resistance, and are regarded as the leading cause 

of microbial-related death. The combination of a single pathogen and tricillin-resistant drug, 

SA, caused more than 100,000 antibiotic microbial resistent (AMR)-related deaths in a year, 

while another six resulted in between 50,000 and 100,000 deaths each: many drug-resistant 

tuberculosis, as well as cephalosporin-resistant broad drug-resistant non-tuberculosis 

generation E coli, carbapenem-resistant A baumannii, fluoroquinolone-resistant E coli, 

carbapenem-resistant K pneumoniae, and third generation cephalosporin-resistant these 

include resistant K pneumonia [19-22]. 

Results of analysis of antimicrobial activity of natural and synthetic substances. The 

results of the analysis carried out on the basis of the studies carried out are presented in the 

table below (Table.1.). In in vitro studies, it can be seen that synthetic waste birircles have 

high antimicrobial activity. It is definitely characterized by their toxicity, that is, the high 

activity of these substances that injure microbes. Because almost all of these compounds store 

phenols or similar halacas in themselves. Extracts or biologically active substances from the 

plant, on the other hand, do not exhibit stagnant activity-only work is being carried out on 

what exactly this instability is associated with [24-29]. 

 

Table.1. Analysis of the results of antimicrobial activity obtained on the basis of in vitro 

experiments 

№ Natural 

and 

synthetic 

substanc

es 

Taps of Microbes 

Escherichi

a coli 

Staphylococc

us aureus 

Pneumococc

us klebsiella 

Acinetobact

er 

baumannii 

Pseudomon

as 

aeruginosa 

1. Triazole 

derivativ

es 

+ + + + + 

2. Oxadiaz

ole 

derivativ

+ + + + + 

AMR

0 10 20 30 40 50 60 70 80 90

PA AB PK SA EC
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es 

3. Vinkani

n 

derivativ

es 

-/+ -/+ -/+ -/+ -/+ 

4. Plant 

derivativ

es 

-/+ -/+ -/+ -/+ -/+ 

Note: “+”- high efficacy in vitro studies. 

“-/+”- in vitro studies, efficacy is very low or absent. 

 

Biologically active substances obtained on a plant basis, as shown in the table, are not as 

stable as synthetic-structured and heterohallous substances in itself. This necessitates large-

scale work on the modification of substances obtained on the basis of tumor. Substances with 

high antimicrobial activity, on the other hand, impose the need to study 

pharmacotoxicological indicators under in vivo conditions [30]. 

 

Conclusions. Thus, the results of the research carried out can be concluded from the analysis 

as such. 

In itself, hetero ring-preserving compounds have high activity under in vtiro conditions, 

requiring in vivo studies based on them. 

The antimicrobial activity of biologically active substances obtained on the basis of plants is 

relatively unstable, which makes them the need for modifications. 
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