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The aim: the aim of the research is an analytical review of the scientific literature on Рseudomonas aeruginosa as a 

priority group representative of bacteria with multiple antibiotics resistance. 

Materials and methods. The research was conducted by the method of scientific literature open source analysis: Pub-

Med, Elsevier, electronic resources of the National Library named after V. I. Vernadsky and others. 

Results. The problem of antibiotic resistance is rightly called the “apocalypse of the XXI century”. 

P. aeruginosa bacteria are characterized by a very high natural ability to form resistant forms to antimicrobial drugs 

due to the formation of specific resistance genes, the ability to resist the entry of antibiotics into the cell or remove anti-

biotics from the cell, and form biofilms.  

A characteristic feature of the epidemic and epizootic processes of P. aeruginosa, as an opportunistic ubiquitous mi-

croorganism is host-pathogenic interaction – the interaction of the pathogen with the host organism. The peculiarity of 

this bacterium is opportunism and long-term persistence in the body of the host and in the environment. 

The global trend towards the spread of antibiotic-resistant gram-negative bacteria, including P. aeruginosa, under-

scores the need to develop comprehensive response strategies targeting all sectors of health. 

Conclusions. Bacteria P. aeruginosa is classified in 1th Critical Group of the WHO list of resistant to antibiotics "pri-

ority pathogens". Among the main reasons that contribute to the emergence of resistance are irrational antibiotic ther-

apy in both humans and animals, and the use of antibiotics as growth stimulants in animal husbandry. 

While more R&D is vital, alone, it cannot solve the problem. To address resistance, there must also be better prevention 

of infections and appropriate use of existing antibiotics in humans and animals, as well as rational use of any new anti-

biotics that are developed in future. 

New methods of combating antibiotic resistance and antibacterial substances, alternatives to antibiotics (biofilm-

destroying drugs, antimicrobial peptides (AMP), bacteriophages, nanopreparations, etc.) can make a positive contribu-

tion to overcoming the multiple drug resistance of gram-negatives 
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1. Introduction 

Antibiotic resistance of microorganisms, accord-

ing to the World Health Organization (WHO), is one of 

the most serious threats to human health. Bacterial re-

sistance to antibiotics (antibiotic resistance, antimicrobial 

resistance – AMR) is growing every year. 

The problem of acquiring antibiotic-resistant 

properties by pathogenic microorganisms is of great con-

cern worldwide. The most European countries have al-

ready adopted national programs to fighting this phenom-

enon. The problem of fighting the spread of antibiotic-

resistant bacteria is diverse. The search for a solution is 

coordinated by the World Health Organization and the Bu-

reau International des Epizootics. Components of this 

problem are the control over the acquisition of antibiotic-

resistant properties by pathogenic microorganisms and the 

spread of pathogenic bacteria resistant to antibiotics. Bac-

teria that cause diseases in humans and productive animals 

are mainly monitored [1]. To address this issue, the UN 

adopted the Political Declaration of the High-Level Meet-

ing of the General Assembly on Antimicrobial Resistance: 

resolution / adopted by the General Assembly (resolution 

A / RES / 71/3 of 5 October 2016). And on 26 May 2015, 

68th World Health Assembly resolution WHA 68.7 ap-

proved the Global action plan on antimicrobial resistance. 

Ukraine is also joining the fight against this problem – on 

March 6, 2019, the Cabinet of Ministers of Ukraine adopt-

ed Order No. 116-r "On Approval of the National action 

plan on antimicrobial resistance" [2]. 

The level of antibiotic resistance of the main 

pathogens of postoperative complications in Ukraine is a 

serious problem. The number of strains that are resistant 

to one antimicrobial drug, today, on average, is 70.7 %, 

to antibiotics of 2–3 classes – 37.5 % (S. aureus – 31.4 %, 
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E. faecalis – 37.5 %, E. coli – 34.9 %, Enterobacter spp. – 

47.3 %, P. aeruginosa – 67.8 %), to antibiotics of 4 and 

more classes – 34.4 % (S. aureus – 25.9 % , E. faecalis – 

31.0 %, E. coli – 26.3 %, Enterobacter spp. – 30.3 %,  

P. aeruginosa – 50.2 %), to all antibacterial agents –  

29.6 % [3–5]. 

Pseudomonas aeruginosa – a bacterium with ex-

traordinary properties of adaptation to external living 

conditions, the ability to parasitize on many members of 

the living world – humans, animals, plants; to exist in 

water, soil, disinfectant, antibacterial solutions; to form 

biofilms in the macroorganism, which protect the patho-

gen from the body's immune response and prevent the 

penetration of antibiotics into tissues; to remain undiag-

nosed due to the formation of pigment-free strains and 

capable of parasitizing the host for life [6–8]. 

The aim of the research is an analytical review 

of the scientific literature on Рseudomonas aeruginosa as 

a priority group representative of bacteria with multiple 

antibiotics resistance. 

 

2. Materials and methods  

The research was conducted by the method of sci-

entific literature open source analysis: PubMed, Elsevier, 

electronic resources of the National Library named after 

V. I. Vernadsky. 

 

3. Research results 

3.1. Рseudomonas aeruginosa as a priority 

group representative of bacteria with multiple antibi-

otic resistance 
WHO published its first ever list of antibiotic-

resistant “priority pathogens” – a catalogue of 12 families 

of bacteria that pose the greatest threat to human health. 

The list was drawn up in a bid to guide and pro-

mote research and development (R&D) of new antibiot-

ics, as part of WHO’s efforts to address growing global 

resistance to antimicrobial medicines. 

The list highlights in particular the threat of gram-

negative bacteria that are resistant to multiple antibiotics. 

These bacteria have built-in abilities to find new ways to 

resist treatment and can pass along genetic material that 

allows other bacteria to become drug-resistant as well. 

The WHO list is divided into three categories ac-

cording to the urgency of need for new antibiotics: criti-

cal, high and medium priority [9]. 

The most critical group of all includes multi-

drug resistant bacteria that pose a particular threat in 

hospitals, nursing homes, and among patients whose 

care requires devices such as ventilators and blood 

catheters. They include Acinetobacter, Pseudomonas 

and various Enterobacteriaceae (including Klebsiella, 

E. coli, Serratia, and Proteus). They can cause severe 

and often deadly infections such as bloodstream infec-

tions and pneumonia (Fig. 1). 

These bacteria have become resistant to a large 

number of antibiotics, including carbapenems and third 

generation cephalosporins – the best available antibiotics 

for treating multi-drug resistant bacteria. 

The second and third tiers in the list – the high 

and medium priority categories – contain other increas-

ingly drug-resistant bacteria that cause more common 

diseases such as gonorrhoea and food poisoning caused 

by salmonella. 

“New antibiotics targeting this priority list of 

pathogens will help to reduce deaths due to resistant in-

fections around the world”, says prof Evelina Tacconelli, 

Head of the Division of Infectious Diseases at the Uni-

versity of Tübingen and a major contributor to the devel-

opment of the list. “Waiting any longer will cause further 

public health problems and dramatically impact on pa-

tient care” [9].  

 

 
Fig. 1. WHO priority pathogens list for R&D of new antibiotics 

 

According to the Global strategy to enhance in-

terdisciplinary collaboration and communication in all 

aspects of human, animal and environmental health, 

the concept of "One Health", the attention of veteri-

nary and human medicine specialists is focused on the 

study of microorganisms that are dangerous for hu-

mans, animals and plants [10, 11]. P. aeruginosa in 

this aspect is an extremely important object of study, 

as a sapronotic microorganism, widespread in the en-

vironment, and under certain conditions, – a mediator 

of infectious pathology of humans, animals and plants 

[12, 13]. 



Scientific Journal «ScienceRise: Biological Science»                                                                                       №3(28)2021 

Veterinary research 
35 

The problem of bacterial resistance in animal hus-

bandry is dangerous in that resistant strains of bacteria 

with resistance genes can be transmitted through food 

chains from farm animals and in direct contact from pets 

to humans. Thus, the study of the epidemic and epizootic 

situation of P. aeruginosa is an urgent issue for the fur-

ther development of a highly sensitive diagnostic test 

system for effective protection of the population and an-

imals in the fight against these pathogens [14]. 

According to the obtained data of the epidemic 

situation with regard to antibiotic-resistant P. aeruginosa 

strains in the world, in most countries the percentage of 

carbapenem-resistant strains of P. aeruginosa ranged 

from 10 to 50 %. Canada (carbapenems 3.3 %) and the 

Dominican Republic (imipenem and meropenem 8 %) 

have the lowest prevalence of antibiotic-resistant  

P. aeruginosa strains (less than 10 %). 

Contrariwise, the percentage of antibiotic-resistant  

P. aeruginosa strains in Brazil, Peru, Costa Rica, Russia, 

Greece, Poland, Iran and Saudi Arabia is higher than 50 % 

to all carbapenem drugs (imipenem, meropenem, dor-

ipenem, ertapenem): it is in the range from 50 % to 75.3 % 

(Fig. 2). 

In the territory of the Russian Federation, South-

West Asia and South America, regions with a high level 

of antibiotic resistance predominate, which is of concern 

to public health professionals [1, 15]. 

Regarding the level of extensiveness of car-

bapenem-resistant isolates of P. aeruginosa in Europe, 

we can present the data of EARS-NET – Net database 

reports (Fig. 3) [1, 16]. 

The ecosystem of interaction between humans and 

animals and agriculture is dynamic, especially given the 

uncontrolled use of antibiotics and, as a result, the acqui-

sition of antibiotic resistance by bacteria. It is important 

to study the peculiarities of the epizootic situation with 

regard to P. aeruginosa, as the pathogen is opportunistic 

and pathogenic to humans, almost all species of animals.  

 

 
Fig. 2. Extensiveness of the epidemiological situation regarding carbapenem-resistant P. aeruginosa during 2009–2011 

(according to Duck Jin Hong, et al., Infect Chemother 2015; 47 (2): 81–97) 

 

 
Fig. 3. Percentage of carbapenem-resistant isolates P. aeruginosa in Europe.  

(According to EARS-NET reports – Net database) 
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Human and different species of animals have 

common sources of pseudomonas infection and ways of 

spreading, the disease is caused by the same or very simi-

lar serological variants and groups, so Pseudomonas  

aeruginosa infection can be classified as zoonoses (ac-

cording to World Health Organization reports) [17]. 

 

3.2. The mechanisms of P. aeruginosa antibiotic 

resistance development 

The formation of antibiotic resistance in all cases 

is genetically determined by the acquisition of new ge-

netic information, or changes in the level of expression 

of their own genes. Microorganisms are able to transmit 

information about antibiotic resistance through horizontal 

gene transfer (during direct contact of one bacterium with 

another). Bacterial plasmids are one way to transmit genet-

ic information about resistance to antibacterial medicines. 

Resistance to a particular antibiotic is determined by R-

plasmids (from the English «Resistance»). The mechanism 

of antibiotics inactivation transmitted by the plasmid is as-

sociated with the action of specific enzymes of the bacteri-

al cell (such as β-lactamases), which are encoded by them. 

Plasmids can be transmitted between related genera of mi-

croorganisms. For example, the RР1-plasmid of Pseudo-

monas bacteria is responsible for the resistance of these 

microorganisms to ampicillin, tetracycline, gentamicin and 

can be transmitted to Escherichia coli. 

The resistance of P. aeruginosa to antibiotics con-

sists of several aspects. First, if necessary, the pathogen 

regulates the number of porins and, accordingly, the 

permeability of the membrane for antibiotics, also ex-

presses a significant amount of proteins that actively re-

move antibiotic molecules from the cell. Second, 

P. aeruginosa, like as many other pathogens, easily ac-

quires genes of specific resistance to various antibiotics, 

such as genes of β-lactamases and enzymes that inacti-

vate aminoglycosides [18, 19]. 

Chronic P. aeruginosa infections are characterized 

by the formation of biofilms. Biofilms are organized 

complexes of microorganisms immersed in an extracellu-

lar polymer matrix, which consists of polysaccharides, 

proteins and DNA synthesized by these microorganisms. 

As part of biofilms, bacteria become more resistant to 

adverse environmental conditions, and to antimicrobial 

agents and factors of the human immune system. In this 

case, P. aeruginosa forms biofilms not only in the organs 

and tissues of the macroorganism, but also able to be im-

planted on devices and catheters [20, 21]. 

P. aeruginosa has multiple medicine resistance 

and is even capable of contaminating antibiotic solutions. 

High medicine resistance of pseudomonads is due to R-

plasmids, not cell chromosomes. The number of re-

sistance markers in the 11-plasmid reaches 11–12, and all 

of them can be transmitted together during conjugation 

and transduction both within the species and between 

bacteria of different species and genera. Contrariwise, 

chromosome-related resistance occurs to only one, rarely 

two, antibiotic with a similar mechanism of action. 

Such a high ability to transmit genetic information 

about antibiotic resistance within both species and genus 

contributes to the formation of multidrug-resistant strains 

of P. aeruginosa, which complicates the fight against this 

infection [3, 21]. 

Many gram-negative bacteria have resistance to β-

lactams, which is associated with decreased cell wall 

permeability due to microbial mutations [22]. In addition, 

the active excretion of β-lactams from the microbial cell 

of enterobacteria has been proven. First of all, this mech-

anism is characteristic of P. aeruginosa, which can ac-

tively remove even carbapenems, thus protecting them-

selves from their influence. 

Inactivation of antibiotics was demonstrated by 

the example of biofilm bacteria Pseudomonas aerugino-

sa, non-mucoid isolates of which had an increased abil-

ity to produce β-lactamases. This phenomenon led to 

the insensitivity of the studied biofilms to β-lactam an-

tibiotics. Probably, such phenomena are explained by 

the general rule formulated for pseudomonads that are 

in conditions of adaptation to stressors: “All roads lead 

to resistance” [6]. 

There are numerous reports in the scientific litera-

ture of polyresistance and increasing resistance of P. ae-

ruginosa isolates to previously effective antibiotics. 

Resistance to piperacillin, carbenicillin, azlocillin, 

zeoflerazone and ticorcillin was noted. Note the high re-

sistance of pseudomonads to penicillin, erythromycin, 

monomycin, ampicillin, chloramphenicol, doxycycline 

and low sensitivity to tetracycline and neomycin. P. ae-

ruginosa has a natural sensitivity to β-lactam antibiotics 

(ceftazidime, cefepime, imipenem, meropenem), amino-

glycosides and fluoroquinolones, which are usually ef-

fective in the treatment of pseudomonads (Oie, S., 2003; 

Shaginyan I. A., 2005) [23, 24]. 

Frequent use of aminoglycosides (gentamicin and 

piperacillin) causes the emergence of antibiotic-resistant 

mutant strains of P. aeruginosa with increased virulence. 

According to the results of our studies, the obtained iso-

lates of P. aeruginosa are polyresistant to antibacterial 

agents and there is a tendency to significantly reduce 

the sensitivity of the pathogen to drugs of cephalospor-

ins, fluoroquinolones, aminoglycosides, namely to pre-

viously effective antibiotics against this pathogen: 

cefpazizimide, ceftapizimide ciprofloxacin, enrofloxa-

cin, gentamicin [25]. 

Specialists of the State Institution “Ukrainian 

Center for Disease Control and Monitoring of the Minis-

try of Health of Ukraine” studied 165 multidrug-resistant 

strains of cultures of opportunistic pathogens, probable 

pathogens of nosocomial infections, the composition of 

which is as follows: A. baumannii – 29.1 %, 

P. aeruginosa – 26.1 %, K. pneumoniae – 12.7 %,  

S. haemolyticus – 12.7 %, E. cloacae – 7.9 %, E. coli – 

7.4 %, S. aureus – 1.8 %, others – 2.3 %. 

It was noted that 64 % of P. aeruginosa strains 

isolated from wounds were resistant to ceftazidime, 75 % 

to cefepimine, 80 % to ciprofloxacin, 92 % to colistin. 

Strains of P. aeruginosa isolated from blood had 100 % 

resistance to cotrimoxazole, ciprfloxacin and in 50 % of 

cases – to piperacillin, ceftazidime, cefepemine, amika-

cin, gentamicin, tobramycin [26]. 

The adaptive abilities of P. aeruginosa in the nos-

ocomial environment are associated with the dominance 

of antibiotic-resistant isolates characterized by the ab-

sence of aggressive virulence factors, such as clones ST-

111, ST-175, ST-235, which are responsible for noso-

comial infections caused by multidrug-resistant strains  
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P. aeruginosa worldwide. Such clones are associated 

with impaired production of piocyanin and pioverdin, al-

so have mobility defects. It is likely that such strains are 

unfavourable metabolically or in terms of activating their 

host immune system. Changes in metabolism help to lim-

it the access of nutrients and oxygen to cells, which is 

fully maintained in the biofilm, where bacteria are prone 

to slow growth or existence in the stationary phase. Thus, 

the lack of pigment, levelling of mobility, resistance to 

antibiotics and biofilm formation contribute to the suc-

cessful survival and spread of adapted P. aeruginosa in 

hospital [27, 28]. 

The results of our previous studies also show that 

among pigment-free isolates, compared to those that syn-

thesize pigment, antibiotic-resistant is found to be 28 % 

higher, and pathogenic against chickens – by 12.5 %.  

P. aeruginosa isolates obtained by association with bac-

terial pathogens are characterized by a high level of vi-

ability (cultures do not lose pathogenic, biochemical 

and enzymatic properties for three years on MPA under 

rubber crusts at a temperature of 4–5 °C without reseed-

ing). We have established the ability of bacteria to sup-

press and restore pigmentation, which complicates the 

diagnosis and contributes to the spread of latent forms 

of infection [25]. 

 

3.3. Finding ways of fight against antibiotic re-

sistance 

Global leaders and experts today called for a sig-

nificant and urgent reduction in the amounts of antimi-

crobial drugs, including antibiotics, used in food systems 

recognizing this as critical to combatting rising levels of 

drug resistance. 

The Global Leaders Group on Antimicrobial Re-

sistance- today called upon all countries to significantly 

reduce the levels of antimicrobial drugs used in global 

food systems. This includes stopping the use of medical-

ly important antimicrobial drugs to promote growth in 

healthy animals and using antimicrobial drugs more re-

sponsibly overall. 

The call comes ahead of the UN Food Systems 

Summit which takes place in New York on 23 September 

2021 where countries will discuss ways to transform 

global food systems. 

A top priority call to action is to use antimicrobial 

drugs more responsibly in food systems and markedly 

reduce the use of drugs that are of greatest importance to 

treating diseases in humans, animals and plants. 

Other key calls to action for all countries include: 

– ending the use of antimicrobial drugs that are of 

critical importance to human medicine to promote 

growth in animals. 

– limiting the amount of antimicrobial drugs ad-

ministered to prevent infection in healthy animals and 

plants and ensuring that ll use is performed with regula-

tory oversight. 

– eliminating or significantly reducing over-the-

counter sales of antimicrobial drugs that are important 

for medical or veterinary purposes. 

– reducing the overall need for antimicrobial 

drugs by improving infection prevention and control, hy-

giene, biosecurity and vaccination programmes in agri-

culture and aquaculture. 

– ensuring access to quality and affordable anti-

microbials for animal and human health and promoting 

innovation of evidence based and sustainable alternatives 

to antimicrobials in food systems. 

Inaction will have dire consequences for human, 

animal, plant and environmental health. Drug-resistant 

diseases already cause at least 700,000 human deaths 

globally every year [17]. 

Pseudomonas aeruginosa is one of the most com-

mon and problematic opportunistic pathogens, capable of 

colonizing various organs and tissues of humans and an-

imals, and is often resistant to many antibiotics used in 

clinical practice. This resistance may be associated with 

the emergence of specific resistance genes, with the abil-

ity to resist the entry of antibiotics into the cell, as well as 

the formation of biofilms. In this regard, scientists are 

currently actively exploring the possibility of creating 

compounds that differ in mechanism of action from con-

ventional antibiotics (which have bactericidal or bacteri-

ostatic action), aimed at reducing the ability of the path-

ogen to colonize and damage human or animal tissues by 

inhibiting virulence factors and inhibition of biofilm 

formation. 

A combination of several types of antibiotics. The 

classic use of antibiotics, which has been found ineffec-

tive for use in biofilms, could also be modified to 

achieve positive dynamics. Simultaneous use of several 

types of antibiotics that act on fundamentally different 

targets of the bacterial cell and could cover the metabol-

ic diversity of a heterogeneous population in the biofilm 

can be effective. 

The M.C. Walters et al. (2003) achieved a positive 

effect against P. aeruginosa biofilms with the combined 

use of tobramycin, ciprofloxacin and tetracycline, which 

act on physiologically active cells in the upper layer of 

the biofilm, and the antibiotic colistin, which can affect 

metabolically inactive cells. The parallel use of antibiot-

ics with SDS detergent and EDTA chelating agent also 

had a positive effect [20, 21]. 

P. aeruginosa lectins as targets for new antibac-

terial compounds. One of the popular approaches aimed 

at combating antibiotic resistance of P. aeruginosa in-

volves the development of compounds that kill pathogen-

ic bacteria not by inhibiting biosynthesis, but by inhibit-

ing or inactivating their virulence factors: toxins, adhe-

sins, effector proteins that modulate metabolism and -

host, and secretion systems that deliver these proteins to 

the site of action, as well as factors that promote the 

communication of bacteria with each other and their 

formation of biofilms [21, 29]. 

Lectins of P. aeruginosa LecA and LecB, soluble 

proteins that bind galactose (LecA) and fucose (LecB) 

residues separately and as part of oligo- and polysaccha-

rides, are considered as one of the targets for such anti-

virulent compounds. These proteins are involved in the 

attachment of the pathogen to the cells of the macroor-

ganism, because of damage to epithelial tissues, and also 

play a significant role in the formation of biofilms of  

P. aeruginosa, thus acting as important virulent factors [30]. 

Lectins LecA and LecB, apparently, belong to 

those virulent factors of P. aeruginosa, which allow this 

microorganism to colonize human tissues and organs and 

persist in them as part of biofilms, cause the development 
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of chronic diseases that are difficult to treat. The use of 

appropriate monosaccharides and multivalent glycoclus-

ters in animal models of P. aeruginosa infection convinc-

ingly shows a positive effect of inhibition of both lectins, 

which is confirmed by clinical data [21, 31]. 

Combining different strategies to combat biofilms. 

Any of the considered strategies of biofilm therapy - the 

use of anti-adhesive or biofilm-destructive drugs, leads to 

the return of biofilm culture to the plankton state. In this 

condition, the cells often "reverse" to a high level of sen-

sitivity to antibiotics, so they can be subjected to stand-

ard therapies [20, 23, 24]. 

An example of such combination therapy may be 

the simultaneous use of alginate lyase and DNAase, 

which destroy the matrix of P. aeruginosa biofilms, in 

combination with the antibiotic tobramycin. It is shown 

that this approach increases the sensitivity of biofilms to 

antibiotics, respectively, requires less long-term antibi-

otic therapy and does not allow for the selection of re-

sistant cells and the transition to a chronic form of infec-

tion [32, 33]. 

Bacteriophagy. Bacteriophages are specific and 

do not affect eukaryotic cells, inducing bacteriolysis as 

mechanisms other than antibiotics. Cases of a positive re-

sult of treatment of bacteremia of mice caused by car-

bapenem-resistant strains of P. aeruginosa when using 

specific virulent strains of bacteriophages have been de-

scribed [27, 34]. 

Use of antimicrobial peptides (AMP). AMP is a di-

verse group of molecules that are produced by many tis-

sues and cell types of various invertebrates, plants and an-

imals. Most AMPs are small, cationic, and amphiphilic, 

and are an important component of innate immune de-

fence: Host defence peptides (HDPS). The mechanism of 

action of AMP is to kill bacteria by forming pores in cell 

membranes, some of the peptides inhibit the function of 

intracellular biopolymers. AMP OH-CATH30 from the 

king cobra showed a synergistic effect with ciprofloxacin 

and levofloxacin against P. aeruginosa [35, 36]. 

Nanotechnology. Inorganic substances in the form 

of nanoparticles have a promising direction as antimicro-

bial agents. Nanosized materials have a large surface area 

relative to the volume, which leads to increased reactivi-

ty. The bactericidal activity of silver nanoparticles 

against strains of P. aeruginosa, A. baumannii and the 

ability to prevent the formation of biofilms have been 

shown [37]. 

Our proposed method of prevention of associated 

pseudomonosis of poultry embryos by rotating environ-

mentally friendly products made on the principles of 

nanotechnology (3 % solution “Sumerian silver” and 

0.03 % solution “VetOx 1000”) provides 1.1–1.7 % 

higher hatching of young compared to the control with 

the use of formalin [25]. 

 

5. Conclusions 

The problem of antibiotic resistance is rightly 

called the “apocalypse of the XXI century”. 

P. aeruginosa bacteria are characterized by a very 

high natural ability to form resistant forms to antimicro-

bial drugs due to the formation of specific resistance 

genes, the ability to resist the entry of antibiotics into the 

cell or remove antibiotics from the cell, and form bio-

films. Bacteria P. aeruginosa is classified in 1th Critical 

Group of the WHO list of resistant to antibiotics "priority 

pathogens". Among the main reasons that contribute to 

the emergence of resistance are irrational antibiotic ther-

apy in both humans and animals, and the use of antibiot-

ics as growth stimulants in animal husbandry. 

A characteristic feature of the epidemic and epi-

zootic processes of P. aeruginosa, as an opportunistic 

ubiquitous microorganism is host-pathogenic interac-

tion – the interaction of the pathogen with the host organ-

ism. The peculiarity of this bacterium is opportunism and 

long-term persistence in the body of the host and in the 

environment. 

The global trend towards the spread of antibiotic-

resistant gram-negative bacteria, including P. aerugino-

sa, underscores the need to develop comprehensive re-

sponse strategies targeting all sectors of health. 

While more R&D is vital, alone, it cannot solve 

the problem. To address resistance, there must also be bet-

ter prevention of infections and appropriate use of existing 

antibiotics in humans and animals, as well as rational use 

of any new antibiotics that are developed in future. 

New methods of combating antibiotic resistance 

and antibacterial substances, alternatives to antibiotics 

(biofilm-destroying drugs, antimicrobial peptides (AMP), 

bacteriophages, nanopreparations, etc.) can make a posi-

tive contribution to overcoming the multiple drug re-

sistance of gram-negatives. 
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