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Summary

Introduction. Identification of microorganisms that colonize combat wounds and cause wound 
infection is of primary importance for the subsequent successful treatment of the patient. The 
resistance of microorganisms to antimicrobial drugs makes the efforts of modern medicine in the 
fight against infectious agents ineffective. The problem of infertility is closely related to combat 
injuries, their infection, stress, and neurotic disorders.
Aim. Obtaining and summarizing data on microbial colonization of mine-blast wounds of pelvic 
organs and the microbiome of the genitourinary system of combatants.
Materials and methods. 84 smears were taken from 56 wounds of 36 patients with injuries of the pelvic 
organs who were being treated. 73 patients with injuries were examined for the presence of mycoflora 
in the urogenital tract. Isolation of pure bacterial cultures was carried out by inoculating the studied 
material using meat-peptone agar, blood agar, chromogenic agars. For the diagnosis of urogenital or other 
infections by the PCR method, a scraping from the back wall of the urethra was taken from the patients.
Results. Predominant microorganisms in positive cultures of smears were non-fermenting gram-
negative rods, which in 28 % of cultures belonged to the genus Acinetobacter, in 26 % to the genus 
Pseudomonas. As for associated infections, 20 % of them consisted of the genus Acinetobacter, 32 % – 
Enterobacter, 4 % – Klebsiella and 29 % – Pseudomonas. Gram-positive cocci were isolated in 37 % of 
positive smear cultures. The frequency of isolation of the genus Streptococcus in monoinfection was 
2.5 %, followed by the genus Clostridium – 2 %, Bacillus – 3 %, Enterococcus – 4 % and Actynomycceas – 
4 %. In associated infections, the frequency of isolation of the genus Streptococcus was 4 %, followed 
by the genus Clostridium – 2 %, Bacillus – 4 %, Enterococcus – 3 % and Actynomycceas – 5 %. When 
analyzing the microflora of the genitourinary system, it was found that the priority role belongs to 
the combined infection, when there are associations of specific pathogens such as Ureaplasma spp., 
Mycoplasma spp., Chlamidia spp., Neisseria gonorrhoeae, Trichomonas vaginalis, Streptococcus spp., 
Enterococcus faecalis, which is 80 % of the entire microbiome.
Conclusions. Acinetobacter baumanii and Klebsiella pneumoniae are the dominant microflora 
complicating the course of combat wounds during almost two years of Russia’s full-scale war 
against Ukraine. Probably, the duration of hostilities, the large number of wounded, and the forced 
mass unsystematic use of various antibiotics lead to rapid changes in the spectrum of pathogens 
of combat wounds. Combat wounds and their infection, stress, and nervous disorders lead to an 
imbalance of microflora, in particular microflora of the genitourinary system, which can be one 
of the causes of infertility. Chlamydia and Ureaplasma are the most common microorganisms that 
colonize the urogenital tract of men injured as a result of hostilities.
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INTRODUCTION

Advances in the study of the human microbiome 

have shown its important role in various physiological and 

pathophysiological processes, including those associated 

with the onset, progression, and treatment of many 

diseases, including wound healing [5, 6, 8, 9, 10, 20, 21, 

26]. Any wound has a significant risk of infection. In case of 
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infection, the wound does not heal and the general practice 

of wound treatment requires more resources. In this 

case, the identification of microorganisms that colonize 

combat wounds and cause wound infection is of primary 

importance. Understanding the complex microbiome of 

the wound is an important element of effective treatment 

and improvement of patient care [5, 6, 9, 12, 15].

In this aspect, the issue of prevention and treatment of 

purulent complications is acute, because wounds received 

during hostilities are a priori infected. Thus, according 

to various authors, 44-75 % of wounded people develop 

infectious complications of gunshot wounds [5, 6, 12].

Fire  or  shrapnel  wounds are  microbial ly 

contaminated, and identification of microbial agents and 

primary surgical treatment of wounds is important here. 

Delayed treatment leads to rapid colonization of wounds by 

microorganisms and their gradual suppuration. The further 

evacuation of the wounded to medical facilities leads to tax 

contamination of wounds with hospital antibiotic- resistant 

strains of bacteria and the spread of antibiotic- resistant 

microorganisms. The resistance of microorganisms to 

antimicrobial drugs renders ineffective the efforts of 

modern medicine in the fight against infectious agents. 

According to the WHO, antibiotic- resistant strains of 

microorganisms such as Acinetobacter baumannii, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Escherichia coli are 

the most priority for study [5, 6, 12, 21].

Research conducted with the aim of monitoring 

microorganisms contaminating combat wounds confirmed 

the global trend of spread and dominance of these 

microorganisms [5, 6, 12]. These data were obtained by 

means of permanent bacteriological examination of combat 

wounds in the wounded being treated in military hospitals 

and they coincide with those obtained in intensive care units 

where Acinetobacter baumannii prevails [5]. Overall, the 

understanding of microbial contamination of wound surfaces 

is ambiguous due to the complex and dynamic nature of the 

microbiota and the lack of clear microbial indicators.

According to the experience of wars and local 

conflicts of the last decades, the number of injuries to the 

pelvic area is on average 5-9 % of all injuries [21]. Based 

on the analysis of data on the structure of victims during 

military conflicts, it was established that about 12 % have 

injuries to the genitourinary system [1, 21].

According to the American- Ukrainian Medical 

Foundation (2017), infertility is closely related to combat 

injuries, stress, and neurotic disorders [39, 40]. Now there 

are a number of studies on the development of erectile 

disfunction (ED) in combatants (Vietnam, Afghanistan, 

Iraq), which is associated with constant stress, injuries, 

etc. [18, 19].

The modern scientific understanding of erectile 

dysfunction and infertility in general indicates the 

predominant secondary nature of sexual disorders in 

relation to the diseases that cause them [10]. This especially 

applies to military personnel who are participants in 

combat operations. Among the many pathological 

conditions that precede or complicate erectile disfunction, 

neurotic disorders of the psyche/central psychogenic 

disorders, blood vessel diseases, metabolic disorders, and 

partial androgen deficiency take precedence [20].

The aim was to obtain and generalize data on the 

microbial colonization of mine-blast wounds of the pelvic 

organs and the microbiome of the genitourinary system 

of combatants.

MATERIALS AND METHODS

The studies were conducted at Danylo Halytsky Lviv 

National Medical University and the Military Medical 

Clinical Center of the Western Region. Smears were 

taken from 84 wounds out of 56 wounds of 36 patients 

with injuries of the pelvic organs who were being treated. 

73 patients with injuries were examined for the presence of 

mycoflora in the urogenital tract. The study was conducted 

in September 2023–January 2024.

Isolation of pure bacterial cultures was carried out by 

inoculating the studied material using meat-peptone agars, 

blood agars, chromogenic agars. Identification of clinical 

strains of microorganisms was carried out in accordance 

with generally accepted microbiological methods by 

morphological, tinctorial, cultural, and biochemical 

properties. Bacteriological examination of ejaculate. The 

ejaculate was collected in a sterile rabbit container and 

cultured on blood and chromogenic agars. For the diagnosis 

of urogenital or other infections by the PCR method, 

scrapings from the back wall of the urethra, semen samples 

or swabs from the nasopharynx were taken from patients. 

Indication and identification of Chlamydia trachomatis, 

Mycoplasma hominis, Mycoplasma genitalium, Ureaplasma 

urealyticum, Herpes simplex virus 1,2 types, Cytomegalovirus, 

etc. was carried out by the PCR method with hybridization- 

fluorescence detection of the fluorescence signal level. All 

studies on genodiagnosis of pathogens were performed on 

the automatic luminescence analyzer «ALA-1/4» (VioSan, 

Latvia) using appropriate diagnostic kits.

RESULTS AND DISCUSSION

The average time from a combat injury to the first 

sowing was 3-4 days. 84 positive cultures were obtained 

from 56 wounds of 36 patients. Among the isolated 

microorganisms, 63 % (53 strains) were gram-negative 

rods, 37 % (31 strains) were gram-positive cocci and gram-

positive rods.

Non-fermenting Gram-negative bacilli were the 

predominant microorganisms in positive cultures of 

smears, which in 28 % of cultures belonged to the genus 

Acinetobacter, in 26 % to the genus Pseudomonas (fig. 1).
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Figure 1. Predominance of gram-negative bacteria in the spectrum of wound pathogens.

Microorganisms of the genus Enterobacter were 

isolated from 16 % of positive smear cultures. In 2 % 

of crops, strains belonging to the Klebsiella genus were 

found, in 3 % – to Sasmonela, and 1 % – to Vibrio. As for 

associated infections, 20 % of them consisted of the genus 

Acinetobacter, 32 % – Enterobacter, 4 % – Klebsiella and 

29 % – Pseudomonas.

Gram-positive cocci were isolated in 37 % of positive 

smear cultures. The frequency of isolation of the genus 

Streptococcus in monoinfection was 2.5 %, followed by the 

genus Clostridium – 2 %, Bacillus – 3 %, Enterococcus – 

4 % and Actynomycceas – 4 % (fig. 2).

In associated infections, the frequency of isolation 

of the genus Streptococcus was 4 %, followed by the genus 

Clostridium – 2 %, Bacillus – 4 %, Enterococcus – 3 % and 

Actynomycceas – 5 %.

According to the American- Ukrainian Medical 

Foundation (2017), combat injuries, stress, nervous 

disorders can cause infertility [12, 18]. On the other 

hand, one of the causes of infertility are infections of the 

genitourinary tract [4, 7, 9, 13, 14, 17, 23, 24, 25].

Among the diseases of the urogenital tract in 

men, there is an infectious- inflammatory process, the 

etiological factor of which is extracellular and intracellular 

microorganisms. The intensity and duration, as well as the 

localization of the inflammatory process, affects the degree 

of impaired reproductive function, and in some cases leads 

to autoimmune reactions.
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Figure 2. Predominance of gram-positive bacteria in the spectrum of wound pathogens.
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The most common method of identifying a bacterial 

infection of the male urogenital tract is microbiological 

culture. Bacteriological diagnosis in each specific case 

allows to determine the degree of insemination of the 

urogenital tract by quantitative and qualitative indicators, 

and to determine the degree of biofilm formation. It is 

believed that an increase in the number of pathogenic 

microorganisms, especially when there are grouped 

associations of different genera and families, leads to 

a thickening of the biofilm in the genitourinary system 

of men. Using the method of bacteriological seeding, 

it was found that the species spectrum of conditionally 

pathogenic microflora in the urogenital tract in diagnostic 

titers was diverse.

All ill patients with infertility were analyzed for the 

localization of the inflammatory process and the extent of 

its spread in the genitals and urinary tract (table 1).

Table 1

Localization of chronic inflammatory processes in infertile men

Localization of inflammatory lesions Number of patients
Absolute number %

Urethritis + prostatitis 33 46.0

Prostatitis 23 32.0

Urethritis + prostatitis + vesiculitis 6 8.2

Urethritis + prostatitis + vesiculitis + epididymitis 10 13.8

In total 72 100

The analysis of inflammatory processes of the 

urogenital tract and their ranking by localization and 

spread showed that chronic inflammatory processes of the 

male genital organs have the multifocal lesions character. 

Colonization of the anterior urethra and its glandular 

apparatus by conditionally pathogenic and pathogenic 

microflora and successive involvement in the inflammatory 

process of the posterior urethra, seminal tubercle, 

excretory ducts, and later the parenchyma of the prostate 

gland, seminal vesicles and testicular appendages is directly 

dependent on the intensity the inflammatory process, the 

general reactivity of the organism and the state of local 

immunity, which correlates with the topography of biofilms 

of microorganisms in the case of mixed infections. In order 

to determine the bacterial spectrum, which is the leading 

etiological factor of infections of the genitourinary system 

of men, the frequency of detection of monoinfections and 

microbial associations was monitored (table 2).

Table 2

Etiological factor of urogenital diseases causing infertility

Etiological factor The number of patients % of patients
Chlamydiosis 16 22.2

Chlamydiosis+ureaplasmosis 13 18.1

trichomoniasis + chlamydiosis 10 13.89

Ureaplasmosis 8 11.1

Gonorrhea 4 5.6

Trichomoniasis 6 8.3

Trichomoniasis+gonorrhea+other etiologic factors 15 20.8

In total 72 100

As we can see from the analysis, the priority role 

belongs to the combined infection. There are associations 

of specific pathogens such as Ureaplasma spp., Mycoplasma 

spp., Chlamidia spp., Neisseria gonorrhoeae, Trichomonas 

vaginalis, Streptococcus spp., Enterococcus faecalis, which 

is 80 % of all microbiome in inflammatory diseases of the 

genitourinary system in men. Approximately 10 % are 

microorganisms such as Enterobacter sp., Streptococcus 

sp., Morganella morganii, Bacteroides ureolyticus, 

Mycobacterium smegmatis, Pseudomonas aeruginosa, 

Corynebacterium glucuronolyticum, Escherichia coli, Proteus 

mirabilis, Pseudomonas aeruginosa, Klebsiella pneumoniae, 

Staphylococcus aureus, and Candida sp. Although the 

question of the importance of these microorganisms as 

monoinfections in the development of inflammatory 

diseases of the genitourinary system of men has not been 

strictly proven due to their biological characteristics. 

Changing the structure of the biofilm by adding more than 

25 % of allochthonous microflora of various etiologies: 

bacterial, fungal and viral, which as a result of their vital 

activity change the pH, local immunity and hormonal 

background affect the topography of the inflammatory 

process in the organs of the reproductive system.

For a better understanding of the inflammatory 

process of the urogenital tract of men caused by TORCH-

complex infection, it is best to use the polymerase chain 

reaction method. It is the slow pathogens that can 

cause orchitis, testicular atrophy, obstruction of the vas 

deferens and are triggers for the formation of antisperm 

antibodies. In addition, they affect the mobility of 

spermatozoa, the production of pathological forms and 

the number of spermatozoa. All these changes can be seen 

on the spermogram, but in most cases it is impossible to 
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establish the cause by the classic bacteriological method. 

It was determined by the PCR method that Chlamydia 

trachomatis is the highest indicator in all three groups 

(table 3). Most often, associations of Chlamydia spp. 

are found in the ecosystem of the urogenital tract with 

Trichomonas vaginalis, as well as with herpes viruses.

Table 3

Microbiome of the urogenital tract of infertile men

Bacteriological factor % of the species spectrum of microflora
Ureaplasma parvum 8.2

Mycoplasma hominis 7.9

Mycoplasma genitalium 9.8

Mycoplasma fermentans 2.8

Ureaplasma urealyticum 27.6

Chlamidia hominis 15.3

Chlamidia trachomatis 31.2

Chlamydia trachomatis, which occurred in 31.2 % 

of cases, is most often localized in the testicle and its 

appendage, seminal vesicle, urethra, prostate gland and 

affects spermatogenesis [27]. In addition, slowly persistent 

infection of the urogenital tract increases the activity of 

production of oxygen free radicals during inflammation 

and thus increases oxidative stress. While moderate 

oxidative stress helps to eliminate the pathogen, excessive 

oxidative stress can cause damage to the testes or even 

lead to infertility [2, 11, 14, 17, 19]. As a monoinfection, 

according to literature reviews, Chlamydia trachomatis 

accounts for 12 % of cases. Our practice shows that there 

are mainly two or three component associations.

Timely provision of medical assistance and carrying 

out the full range of necessary medical measures is 

directly related to the subsequent medical rehabilitation 

of the soldier. In this aspect, the issue of prevention and 

treatment of purulent complications is acute, because 

wounds received during hostilities are a priori infected. 

Thus, according to various authors, 44-75 % of wounded 

people develop infectious complications of gunshot 

wounds [1, 5, 6, 12, 21].

During the last decades of armed conflicts, gram-

negative microorganisms (Acinetobacter baumannii, 

Enterobacter aerogenes, Klebsiella pneumoniae, 

Pseudomonas species, Proteus species and Escherichia coli) 

became the main contaminants of combat wounds [5, 6].

The dominance of gram-negative bacteria in the 

spectrum of wound pathogens confirms the trend of recent 

years and correlates with the data obtained during the 

ATO/OS in the period 2014-2021 [5, 6, 12]. The isolates 

of bacteria belonged to two groups: enterobacteria and 

gram-negative non-fermenting bacteria. The dominance 

of Acinetobacter baumannii among the isolated pathogens 

draws attention. These microorganisms contaminated the 

gunshot wound in 63 % of the wounded. For the first time, 

the role of these microorganisms in the development of 

wound infection was recorded during military operations 

in Iraq and Afghanistan (2001-2014). Then this type of 

pathogens was isolated from the wounds of 50 % of the 

wounded [12]. The proportion of Acinetobacter baumannii 

isolated during ATO/OS was about 45 % [5, 6]. Thus, 

there is an obvious increase in the specific gravity of 

Acinetobacter baumanii in the microbial spectrum of 

microorganisms – contaminants of a modern gunshot 

wound during the period from the beginning of ATO/OOS 

to the full-scale war against Ukraine. This is explained by 

the formation and spread of hospital strains of this type 

of bacteria in the process of long-term movement of the 

wounded through the stages of medical evacuation. The 

peculiarity of these bacteria is the speed of development 

of antibiotic resistance, a high degree of ability to form 

a film in the wound. Due to these properties, Acinetobacter 

baumanii is included by the WHO in the list of priority 

microorganisms that pose the greatest threat to human 

health [12].

Also, an increase in the specific weight of bacteria 

of the genus Klebsiella spp. in the microbial spectrum of 

wound pathogens was recorded. Attention should also be 

paid to the monomorphism of the selected Klebsiella in 

terms of species composition. All isolated strains were 

identified as Klebsiella pneumoniae [5, 6, 12].

The specific weight of another type of non-

fermenting gram-negative bacteria, which in past 

years dominated the list of wound pathogens, namely 

representatives of the genus Pseudomonas spp., on 

the contrary, decreased [5, 6, 12]. If in the period of 

ATO/OOS, this type of bacteria accounted for 25 % 

of all isolated gram-negative bacteria, then in modern 

conditions, the bacillus of blue-green pus was isolated 

from only 1 % of the wounded. Apparently, Pseudomonas 

aeruginosa, characterized by a relatively high pathogenic 

potential, is displaced in hospital conditions, to a greater 

extent, by evolutionarily flexible species of non-fermenting 

gram-negative bacteria, such as Acinetobacter spp..

The microflora of a combat wound causes 

microbial dysbacteriosis of other microbial populations, 

their quantitative and qualitative indicators. This is 

characterized by changes in typical metabolic functions, 

induction of oxidative stress, inflammation and damage 

to the male reproductive system, affecting sperm quality 

and fertility [2, 3, 12].
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The human body is  largely  colonized by 

microorganisms, the impact of which on health is 

becoming more and more decisive [16]. The human genital 

tract contains a diverse microbiota, and more and more 

studies indicate that bacteria play a role in male infertility, 

hormonal regulation, and the development of pathological 

conditions [10]. However, this area of research remains 

understudied. Studies of bacterial colonization of the 

male genital tract depend on many factors, in particular, 

the invasive nature of sampling and the low number of 

microbiota, which makes diagnosis difficult.

The presence of bacteria in the urogenital tract was 

associated with an infectious state [27]. The most common 

consequences of bacterial infections in the urogenital tract 

are orchitis, epididymitis, prostatitis, and urethritis [4, 22]. 

Most of these infections are caused by sexually transmitted 

pathogens and ascending uropathogens. Chlamydia 

trachomatis, the most common sexually transmitted 

microorganism. Neisseria gonorrhoeae predominates in 

epididymorrhitis and urethritis. On the other hand, acute 

and chronic prostatitis are mostly caused by Escherichia 

coli, as well as other members of the Enterobacteriaceae, 

in particular Klebsiella spp., Proteus spp. and Pseudomonas 

aeruginosa and other species of Enterococcus spp. and 

Staphylococcus aureus. The presence of bacteria in the 

upper parts of the genital tract is associated with active 

infections, viral or bacterial, with subsequent acute or 

chronic inflammation [22, 23]. The main bacterial agents 

of the urogenital tract include Chlamydia trachomatis, 

Neisseria gonorrhoeae, Mycoplasma genitalium, Escherichia 

coli, Klebsiella pneumoniae, Staphylococcus aureus, which, 

according to bacteriological studies, constitute a specific 

share of the etiological factor of orchitis, epididymitis, or 

epididymitis. Bacterial colonization of the urethra has also 

been studied in the context of idiopathic urethritis. The 

results showed that the microbiota differed significantly 

between the control group and men with urethritis, 

and that the gender of the partner also affected the 

composition of the microbiota.

Thus, the microbiome of combat wounds, 

dysbacteriosis of the male reproductive system should 

be considered as one of the factors of male infertility. 

Recognizing individual microbial imbalances is critical 

to medicine, allowing for personalized interventions to 

treat wounds and address the root causes of male infertility.

CONCLUSIONS

Acinetobacter baumanii and Klebsiella pneumoniae 

are the dominant microflora complicating the course 

of combat wounds during almost two years of Russia’s 

full-scale war against Ukraine. Probably, the duration of 

hostilities, the large number of wounded, and the forced 

mass unsystematic use of various antibiotics lead to rapid 

changes in the spectrum of pathogens of combat wounds. 

Combat wounds, stress, and nervous disorders lead to 

an imbalance of microflora, in particular the microflora 

of the genitourinary system, which is one of the causes 

of infertility. Chlamydia and ureaplasma are the most 

common microorganisms that colonize the urogenital 

tract of men injured as a result of hostilities.

The prospects for further research. These studies 

will be continued in the direction of: characteristics of 

the microflora of the wound surface and urogenital tract 

in the dynamics until the wound surface heals. Analysis 

and study of factors of pathogenicity of wound surface 

microorganisms and their sensitivity to antibiotics.

FUNDING AND CONFLICT OF INTEREST

The authors declare no conflict of interest regarding 

this article. The research was carried out with the support 

of the grant of the National Research Fund «Improvement 

of diagnosis and treatment of disorders (disorders) of 

sexual and reproductive functions of men injured as 

a result of hostilities» (registration number 2022.01/0151).

COMPLIANCE WITH ETHICAL REQUIREMENTS

The research was carried out in compliance with the 

principles of medical ethics and the protection of patients’ 

rights, human dignity and moral and ethical norms, in 

accordance with the principles of the Helsinki Declaration 

of Human Rights, the Council of Europe Convention 

on Human Rights and Biomedicine, the relevant laws 

of Ukraine; permission of the Bioethics Commission of 

Danylo Halytsky Lviv National Medical University.

REFERENCES

1 .Al- Azzawi, I. S. & Koraitim, M. M. (2014). Lower 

genitourinary trauma in modern warfare: the 

experience from civil violence in Iraq. Injury, 45(5), 

885-889. https://doi.org/10.1016/j.injury.2014.01.005

2. Dutta, S., Majzoub, A. & Agarwal, A. (2019). 

Oxidative stress and sperm function: A systematic 

review on evaluation and management. Arab journal 

of urology, 17(2), 87-97. https://doi.org/10.1080/209

0598X.2019.1599624

3. Fafula, R., Melnyk, О., Gromnatska, N., 

Vorobets, D., Fedorovych, Z., Besedina, A. & 

Vorobets, Z. (2023). Prooxidant- antioxidant balance 



Клінічна та профілактична медицина, № 4(34)/202448

ДОСЛІДЖЕННЯ

in seminal and blood plasma of men with idiopathic 

infertility and infertile men in combination with 

rheumatoid arthritis. Studia Biologica, 17(2), 15-26. 

https://doi.org/10.30970/sbi.1702.719

4. Farahani, L., Tharakan, T., Yap, T., Ramsay, J. W., 

Jayasena, C. N. & Minhas, S. (2021). The semen 

microbiome and its impact on sperm function and 

male fertility: A systematic review and meta-analysis. 

Andrology, 9(1), 115-144. https://doi.org/10.1111/

andr.12886

5. Fomin O.O., Fomina N. S., Kovalchuk V.P, 

Aslanyan, S. A. Aslanyan Microflora of a modern 

combat wound and its sensitivity to antibiotics. Part I. 

UKRAINIAN MEDICAL JOURNAL, 2023. 3 (155). 

82-85 (in Ukrainian). https://doi.org/10.32471/

umj.1680-3051.155.244023

6. Fomina N.S., Fomin O. O., Kovalchuk V. P., 

Aslanyan S. A. The microflora of a modern combat 

wound and its sensitivity to antibiotics – what’s 

new? Part II. Ukrainian medical journal, 5 (157) 

1-4 (in Ukrainian). https://doi.org/10.32471/

umj.1680-3051.157.247288

7. Garcia- Segura, S., Del Rey, J., Closa, L., Garcia- 

Martínez, I., Hobeich, C., Castel, A. B., Vidal, F., 

Benet, J., Ribas- Maynou, J. & Oliver- Bonet, M. 

(2022). Seminal Microbiota of Idiopathic Infertile 

Patients and Its Relationship With Sperm DNA 

Integrity. Frontiers in cell and developmental biology, 

10, 937157. https://doi.org/10.3389/fcell.2022.937157

8. Genitourinary Trauma in the Military: Impact, 

Prevention, and Recommendations (Sherrie L. 

Wilcox, Ashley Schuyler, Anthony M. Hassan). 

A New Kind of Trauma: GU Trauma, 2015. https://

doi.org/10.13140/RG.2.1.2376.9127

9. Heitkamp, R. A., Li, P., Mende, K., Demons, S. T., 

Tribble, D. R. & Tyner, S. D. (2018). Association of 

Enterococcus spp. with Severe Combat Extremity 

Injury, Intensive Care, and Polymicrobial Wound 

Infection. Surgical infections, 19(1), 95-103. https://

doi.org/10.1089/sur.2017.157

10. Horpinchenko, I. I., Stus, V. P., Malyshkin, D. I. 

& Polion, N. Yu. (2016). Male infertility: etiology, 

pathogenesis, classification, diagnosis and methods 

of treatment. Dnipro: Akcent PP LLC. 344 p. 

(in Ukrainian).

11. Kaltsas, A., Zachariou, A., Markou, E., 

Dimitriadis, F., Sofikitis, N. & Pournaras, S. 

(2023). Microbial Dysbiosis and Male Infertility: 

Understanding the Impact and Exploring Therapeutic 

Interventions. Journal of personalized medicine, 

13(10), 1491. https://doi.org/10.3390/jpm13101491

12. Kondratiuk, P. V. & Kondratiuk, M. V. (2017). 

Bacterial flora of combat wounds from eastern Ukraine 

and time-specified changes of bacterial recovery 

during treatment in Ukrainian military hospital. 

BMC Res Notes 10, 152. https://doi.org/10.1186/

s13104-017-2481-4

13. Lundy, S. D., Sangwan, N., Parekh, N. V., 

Selvam, M. K. P., Gupta, S., McCaffrey, P., 

Bessoff, K., Vala, A., Agarwal, A., Sabanegh, E. S., 

Vij, S. C. & Eng, C. (2021). Functional and 

Taxonomic Dysbiosis of the Gut, Urine, and 

Semen Microbiomes in Male Infertility. European 

urology, 79(6), 826-836. https://doi.org/10.1016/j.

eururo.2021.01.014

14. Magill, R. G. & MacDonald, S. M. (2023). Male 

infertility and the human microbiome. Frontiers 

in reproductive health, 5, 1166201. https://doi.

org/10.3389/frph.2023.1166201

15. Mende, K., Akers, K. S., Tyner, S. D., Bennett, J. W., 

Simons, M. P., Blyth, D. M., Li, P., Stewart, L. 

& Tribble, D. R. (2022). Multidrug- Resistant and 

Virulent Organisms Trauma Infections: Trauma 

Infectious Disease Outcomes Study Initiative. 

Military medicine, 187(Suppl 2), 42-51. https://doi.

org/10.1093/milmed/usab131

16. Morawiec, E., Czerwiński, M., Czerwińska, A. B. 

& Wiczkowski, A. (2022). Semen dysbiosis-just 

a male problem?. Frontiers in cellular and infection 

microbiology, 12, 815786. https://doi.org/10.3389/

fcimb.2022.815786

17. Pagliuca, C., Cariati, F., Bagnulo, F., Scaglione, E., 

Carotenuto, C., Farina, F., D’Argenio, V., 

Carraturo, F., D’Aprile, P., Vitiello, M., Strina, I., 

Alviggi, C., Colicchio, R., Tomaiuolo, R. & 

Salvatore, P. (2021). Microbiological Evaluation and 

Sperm DNA Fragmentation in Semen Samples of 

Patients Undergoing Fertility Investigation. Genes, 

12(5), 654. https://doi.org/10.3390/genes12050654

18. Protection of mental health in conditions of war. 

(2017). Kyiv: Our format. In 2 vols. Vol. 1, 568 p., 

Vol. 2, 549 p.

19. Ricci, S., De Giorgi, S., Lazzeri, E., Luddi, A., 

Rossi, S., Piomboni, P., De Leo, V. & Pozzi, G. 

(2018). Impact of asymptomatic genital tract 

infections on in vitro Fertilization (IVF) outcome. 

PloS one, 13(11), e0207684. https://doi.org/10.1371/

journal.pone.0207684

20. Salonia, A., Bettocchi, C., Boeri, L., Capogrosso, P., 

Carvalho, J., Cilesiz, N. C., Cocci, A., Corona, G., 

Dimitropoulos, K., Gül, M., Hatzichristodoulou, G., 

Jones, T. H., Kadioglu, A., Martínez Salamanca, J. I., 

Milenkovic, U., Modgil, V., Russo, G. I., 

Serefoglu, E. C., Tharakan, T., Verze, P., … EAU 

Working Group on Male Sexual and Reproductive 

Health (2021). European Association of Urology 

Guidelines on Sexual and Reproductive Health-2021 

Update: Male Sexual Dysfunction. European 

urology, 80(3), 333-357. https://doi.org/10.1016/j.

eururo.2021.06.007

21. Serkin, F. B., Soderdahl, D. W., Hernandez, J., 

Patterson, M., Blackbourne, L. & Wade, C. E. (2010). 

Combat urologic trauma in US military overseas 



ДОСЛІДЖЕННЯ

Клінічна та профілактична медицина, № 4(34)/2024 49

contingency operations. The Journal of trauma, 

69 Suppl 1, S175–S178. https://doi.org/10.1097/

TA.0b013e3181e45cd1

22. Suárez, J.P. & Maya, W. C. D. (2021). Microbiota, 

Prostatitis, and Fertility: Bacterial Diversity as 

a Possible Health Ally. Advances in urology, 2021, 

1007366. https://doi.org/10.1155/2021/1007366

23. Tomaiuolo, R., Veneruso, I., Cariati, F. & D’Argenio, 

V. (2020). Microbiota and Human Reproduction: The 

Case of Male Infertility. High-throughput, 9(2), 10. 

https://doi.org/10.3390/ht9020010

24. Wang, H., Xu, A., Gong, L., Chen, Z., Zhang, B. & 

Li, X. (2022). The Microbiome, an Important Factor 

That Is Easily Overlooked in Male Infertility. Frontiers 

in microbiology, 13, 831272. https://doi.org/10.3389/

fmicb.2022.831272

25. Yang, H., Zhang, J., Xue, Z., Zhao, C., Lei, L., 

Wen, Y., Dong, Y., Yang, J. & Zhang, L. (2020). 

Potential Pathogenic Bacteria in Seminal Microbiota 

of Patients with Different Types of Dysspermatism. 

Scientific reports, 10(1), 6876. https://doi.

org/10.1038/s41598-020-63787-x

26. Yu, S. H. & Jung, S. I. (2022). The Potential Role of 

Urinary Microbiome in Benign Prostate Hyperplasia/

Lower Urinary Tract Symptoms. Diagnostics (Basel, 

Switzerland), 12(8), 1862. https://doi.org/10.3390/

diagnostics12081862

27. Zuber, A., Peric, A., Pluchino, N., Baud, D. & 

Stojanov, M. (2023). Human Male Genital Tract 

Microbiota. International journal of molecular 

sciences, 24(8), 6939. https://doi.org/10.3390/

ijms24086939

Резюме

МІКРОФЛОРА БОЙОВОЇ РАНИ ОРГАНІВ ТАЗУ ЧОЛОВІКІВ І ДИСБАКТЕРІОЗ СЕЧОСТАТЕВОЇ СИСТЕМИ

Оксана В. Мельник, Ірина В. Коваленко, Mикола З. Воробець, Віктор В. Чаплик, Oлена К. Онуфрович, 

Ірина М. Ковальчук, Мар’яна Я. Савицька

Львівський національний медичний університет імені Данила Галицького, м. Львів, Україна

Вступ. Стійкість мікроорганізмів до протимікоробних препаратів робить неефективнми чи малоефек-
тивними зусилля сучасної медицини у боротьбі з інфекційними агентами. Із бойовими травмами, їх ін-
фікуванням, стресами, невротичними розладами тісно пов’язана проблема непліддя.
Мета. Отримання та узагальнення даних про мікробну колонізацію мінно- вибухових ран органів тазу та 
мікробіом сечостатевої системи учасників бойових дій.
Матеріали та методи. Були взяті 84 мазки із 56 ран 36 пацієнтів з пораненнями органів тазу, які знахо-
дились на лікуванні. 73 пацієнтів з пораненнями досліджували на предмет мікорофлори в урогеніталь-
ному тракті. Виділення чистих культур бактерій проводили шляхом посіву досліджуваного матеріалу 
з використанням м’ясо-пептидного агару, кров’яного агару, хромогенних агарів. Для діагностики уроге-
нітальних чи інших інфекцій методом ПЛР у пацієнтів брали зішкріб із задньої стінки уретри.
Результати. Переважаючими мікроорганізмами в позитивних посівах мазків були неферментуючі 
грамнегативні палички, які в 28 % посівів належали до роду Acinetobacter, в 26 % до роду Pseudomonas. 
Щодо асоційованих інфекцій, то на 20 % вони складались із роду Acinetobacter, 32 % Enterobacter, 4 % 
Klebsiella і 29 % Pseudomonas. Грампозитивні коки були виділені в 37 % позитивних посівів. При асоційова-
них інфекціях частота виділення роду Streptococcus становила 4 %, потім роду Clostridium 2 %, Bacillus 4 %, 
Enterococcus 3 % та Actynomycceas 5 %. При аналізі мікрофлори сечостатевої системи виявлено, що пріо-
ритетна роль належить комбінованій інфекції, коли присутні асоціації специфічних патогенів таких як 
Ureaplasma spp., Mycoplasma spp., Chlamidia spp., Neisseria gonorrhoeae, Trichomonas vaginalis, Streptococcus 
spp., Enterococcus faecalis, що складає 80 % усього мікробіому.
Висновки. Домінуючою мікрофлорою, що ускладнює перебіг бойових поранень, протягом практично 
двох років повномасштабної війни Росії проти України є Acinetobacter baumanii і Klebsiella pneumoniae. 
Бойові рани та їх інфікування, стреси, нервові розлади призводять до дисбалансу мікрофлори, зокрема 
мікрофлори сечостатевої системи, що можуть бути одними із причин розвитку непліддя. Найпоширені-
шими мікроорганізмами, що колонізують урогенітальний тракт чоловіків постраждалих внаслідок бо-
йових дій є хламідії та уреаплазми.

Ключові слова: бойова травма, мікрофлора травми, урогенітальна система, неплідність


