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Abstract. The research explores the combined use of antibiotics and probiotics in the 

treatment of pediatric pneumonia, with a particular focus on their effects on the gut microbiota 

and the overall recovery process. Pneumonia in children often requires antibiotic treatment, 

which, while effective in eliminating pathogens, can disrupt the balance of gut microbiota, 

leading to adverse gastrointestinal effects such as diarrhea and dysbiosis. These disturbances 

can negatively affect the recovery of young patients, prolonging hospital stays and complicating 

their clinical outcomes. This study highlights the potential of probiotics to counteract the 

negative effects of antibiotics by restoring gut flora and improving immune system function. 

Probiotics are beneficial microorganisms that can help maintain or restore a healthy microbial 

balance, preventing antibiotic-associated gastrointestinal symptoms and enhancing the body's 

natural defenses. The research underscores the role of probiotics in reducing the side effects of 

antibiotic therapy, thereby facilitating faster recovery and reducing the risk of secondary 

infections. 
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ВЛИЯНИЕ АНТИБИОТИКОВ И ПРОБИОТИКОВ НА МОРФОФУНКЦИЮ 

ТОЛСТОЙ КИШКИ У ДЕТЕЙ С ПНЕВМОНИЕЙ 

Аннотация. В исследовании изучается комбинированное применение 

антибиотиков и пробиотиков при лечении детской пневмонии, при этом особое внимание 

уделяется их влиянию на микробиоту кишечника и общий процесс выздоровления.  

Пневмония у детей часто требует лечения антибиотиками, которые, хотя и 

эффективны в устранении патогенов, могут нарушить баланс микробиоты кишечника, 

что приводит к неблагоприятным последствиям со стороны желудочно-кишечного 

тракта, таким как диарея и дисбактериоз. Эти нарушения могут отрицательно влиять 

на выздоровление молодых пациентов, продлевая сроки пребывания в больнице и усложняя 

их клинические исходы. В этом исследовании подчеркивается потенциал пробиотиков в 

противодействии негативному воздействию антибиотиков путем восстановления 

кишечной флоры и улучшения функции иммунной системы. Пробиотики - это полезные 

микроорганизмы, которые могут помочь поддерживать или восстанавливать здоровый 

микробный баланс, предотвращая желудочно-кишечные симптомы, связанные с приемом 

антибиотиков, и усиливая естественные защитные силы организма. Исследование 

подчеркивает роль пробиотиков в снижении побочных эффектов антибиотикотерапии, 

тем самым способствуя более быстрому выздоровлению и снижая риск вторичных 

инфекций. 
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Introduction 

Pneumonia is a common and serious medical condition in children, which not only 

affects the respiratory system but also has systemic implications on overall health. Antibiotics 

play a crucial role in the treatment of pneumonia, especially in cases caused by bacterial 

infections. However, the prolonged use of antibiotics can lead to various adverse effects on the 

body, including an imbalance in the gut microbiota, microbial dysbiosis, and functional and 

morphological changes in the gastrointestinal system. In children with pneumonia, the use of 

antibiotics can significantly impact the structure and function of the gastrointestinal system.  

Antibiotics may disrupt the intestinal microbiota by eliminating beneficial bacteria, 

leading to imbalances in gut flora and potentially causing gastrointestinal issues such as diarrhea, 

bloating, and abdominal discomfort. On the other hand, probiotics, which contain beneficial 

microorganisms, can mitigate the negative effects of antibiotics, help restore microbiota balance, 

and support gastrointestinal health. 

This study aims to investigate the effects of antibiotics and probiotics on the 

morphofunctional changes in the large intestine in children diagnosed with pneumonia. The 

research focuses on evaluating the impact of antibiotics on gut microbiota composition and the 

potential role of probiotics in restoring the microbial balance. Additionally, the study will assess 

how antibiotic treatment, coupled with probiotic administration, influences intestinal functions 

and helps mitigate gastrointestinal disturbances in pediatric patients. The findings of this 

research will contribute to a better understanding of the gastrointestinal changes associated with 

pediatric pneumonia and highlight the importance of balancing antibiotic therapy with probiotic 

supplementation to maintain gastrointestinal health in affected children. 

Literature review and method 

Pneumonia is a leading cause of morbidity and mortality among children worldwide. It 

can range from mild to severe, often requiring hospitalization and intensive medical care.  

Pneumonia affects not only the respiratory system but also has broader systemic 

implications, including the gastrointestinal tract. Children with pneumonia are frequently treated 

with antibiotics, which, although effective in fighting the infection, can have adverse effects on 

the gut microbiota. This section will explore how pneumonia impacts children's health beyond 

the respiratory system, leading to a need for comprehensive treatment strategies. It will also 

introduce the role of antibiotics in treating pneumonia, as well as their potential side effects on 

the gut, specifically focusing on gut flora imbalance. The gastrointestinal disturbances that often 

accompany antibiotic treatment, such as diarrhea and abdominal discomfort, will also be 

discussed, setting the stage for exploring the role of probiotics in mitigating these effects. 

Antibiotics are essential in treating bacterial pneumonia, as they help eliminate the 

pathogens responsible for the infection. In pediatric cases, specific antibiotics such as penicillin, 

amoxicillin, and macrolides are commonly used. This section will provide a detailed explanation 

of the types of antibiotics prescribed for pneumonia, the mechanisms by which they work, and 

the typical duration of antibiotic treatment in children. It will highlight how antibiotics help 

control infection but also how they disrupt the gut microbiota, leading to a decrease in beneficial 

bacteria and an increase in pathogenic microorganisms. The side effects associated with 

antibiotics, such as gastrointestinal disturbances, will be reviewed in this section. The 

significance of understanding these side effects is crucial for better management of pediatric 

pneumonia, as it helps guide treatment decisions that account for both the infection and the gut 

health of the child. 
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Probiotics are live microorganisms that, when consumed in adequate amounts, confer 

health benefits on the host. In the context of pediatric pneumonia, probiotics play a critical role 

in mitigating the side effects of antibiotic use. This section will discuss the biological 

mechanisms by which probiotics help restore gut microbiota balance, prevent the overgrowth of 

harmful bacteria, and promote the growth of beneficial gut flora. Probiotics help maintain the 

integrity of the intestinal mucosa and can alleviate symptoms like diarrhea and bloating that 

often arise after antibiotic treatment. The section will also explore the specific strains of 

probiotics most beneficial for children, such as Lactobacillus and Bifidobacterium, and provide 

an overview of clinical studies that demonstrate their effectiveness in improving gut health.  

Additionally, the section will examine how probiotic supplementation can support 

immune function, which is particularly crucial in pediatric patients recovering from pneumonia. 

The large intestine is vital for absorbing water, forming stool, and maintaining overall gut 

health. Antibiotics, while essential for treating pneumonia, can disrupt these critical functions by 

altering the composition of gut bacteria. This section will delve into how antibiotics impact the 

large intestine, particularly focusing on changes in gut microbiota composition. It will explore 

how antibiotic-induced dysbiosis leads to alterations in intestinal motility, mucus secretion, and 

nutrient absorption. The disruption of beneficial bacteria such as Lactobacillus and 

Bifidobacterium can result in symptoms like diarrhea, constipation, and impaired digestion.  

Furthermore, the section will discuss the role of the gut’s immune system and how 

antibiotics can compromise its function, increasing the risk of infections and other 

gastrointestinal disorders. The potential long-term effects of antibiotic use on gut health, 

particularly in children, will also be highlighted. 

Antibiotics can cause significant morphofunctional changes in the large intestine, which 

may not be immediately apparent but can lead to chronic gastrointestinal issues. This section will 

focus on the structural and functional changes that occur in the large intestine in response to 

antibiotic treatment. These changes include alterations in gut permeability, which can lead to 

increased intestinal inflammation and a leaky gut. It will explore how these morphological 

changes affect the absorption of water, electrolytes, and nutrients, potentially leading to 

dehydration and malnutrition in children. The integrity of the intestinal lining may also be 

compromised, making the gut more susceptible to infections. Furthermore, the section will 

examine how these changes can affect the overall healing process in pneumonia patients, as 

gastrointestinal health plays a significant role in immune function and recovery. 

Probiotics have been shown to counteract many of the negative effects that antibiotics 

have on the large intestine. This section will focus on how probiotics can restore the 

morphological and functional integrity of the large intestine. Probiotics help maintain a healthy 

balance of gut microbiota, promote the regeneration of the intestinal mucosal lining, and improve 

gut motility. This section will explain how probiotics contribute to restoring normal intestinal 

function by enhancing nutrient absorption, reducing intestinal permeability, and preventing the 

overgrowth of harmful bacteria. Additionally, it will discuss the anti-inflammatory properties of 

probiotics, which help reduce gut inflammation and promote healing in children undergoing 

antibiotic therapy for pneumonia. Clinical trials and studies demonstrating the beneficial effects 

of probiotics on the large intestine in children with pneumonia will also be reviewed. 

This section will review clinical studies and evidence supporting the use of probiotics in 

the treatment of pediatric pneumonia.  
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It will explore research that has examined the impact of probiotics on gastrointestinal 

disturbances such as antibiotic-associated diarrhea, bloating, and discomfort in children 

receiving antibiotic treatment for pneumonia. The section will also highlight studies that show 

how probiotics can support immune function, improve recovery time, and reduce the need for 

additional interventions. It will include data from randomized controlled trials, meta-analyses, 

and observational studies to provide a comprehensive view of the clinical benefits of probiotics.  

The limitations of current research, such as variability in probiotic strains used and 

differences in study design, will also be discussed. This section will emphasize the need for 

further research to establish clearer guidelines on the use of probiotics in pediatric pneumonia. 

  Xo‘jaeva, Z.B. (2019). "The Impact of Antibiotics and Probiotics in Pediatric 

Pneumonia" In this study, Z.B. Xo‘jaeva discusses the interaction between antibiotics and 

probiotics in children with pneumonia, focusing on their effects on the gastrointestinal system. 

She highlights the significance of probiotics in reducing the harmful impacts of antibiotics on gut 

microbiota. The article emphasizes that probiotics play an essential role in restoring the balance 

of gut flora and preventing antibiotic-induced dysbiosis, which is common in children treated for 

pneumonia. The study also emphasizes the importance of understanding how antibiotic 

treatments affect gut health to manage the side effects and support recovery effectively. Salimov, 

A.T. (2018). "Antibiotics and Probiotics: Their Use in Pediatric Medicine" Salimov’s research 

examines the widespread use of antibiotics in pediatric pneumonia and the effectiveness of 

combining probiotics in the treatment. The study analyzes how probiotics help restore gut health, 

which is often disrupted by antibiotics. It demonstrates that probiotics can reduce gastrointestinal 

side effects such as diarrhea and discomfort in children receiving antibiotics for pneumonia. This 

article provides valuable insights into the complementary role of probiotics in pediatric 

pneumonia treatment, offering recommendations for optimizing recovery. 

Mahmudov, M.B. (2020). "Pediatric Pneumonia and Its Treatment Methods" 

Mahmudov's work investigates various forms of pediatric pneumonia and the treatment 

approaches, focusing on the use of antibiotics and probiotics. The study highlights the significant 

impact of probiotics in mitigating the adverse effects of antibiotics and aiding in the restoration 

of gut health. Mahmudov also discusses the importance of understanding the dual role of 

antibiotics in treating infection and probiotics in maintaining gut flora balance, which ultimately 

improves the overall recovery process for children suffering from pneumonia. Turg‘unov, I.R. 

(2017). "Antibiotics and Probiotics: The Importance of the Microbiome" 

Turg‘unov’s study focuses on the influence of antibiotics and probiotics on the human 

microbiome. The article discusses how antibiotics disrupt gut microbiota, leading to a variety of 

gastrointestinal issues in children with pneumonia. It further explores how probiotics can restore 

gut health by promoting the growth of beneficial bacteria, thus preventing the negative effects of 

antibiotics. The study emphasizes the importance of balancing the effects of antibiotics with 

probiotic supplementation to improve recovery outcomes for pediatric pneumonia patients. 

Raxmatov, M.S. (2019). "Probiotics and Antibiotics: Clinical Trials in Pediatric 

Pneumonia" This paper by Raxmatov presents clinical trials and evidence on the use of 

probiotics and antibiotics in treating pediatric pneumonia. It reviews studies showing that 

probiotics help prevent the gastrointestinal disturbances caused by antibiotics, such as diarrhea. 

The article further highlights the benefits of combining antibiotics with probiotics to improve gut 

microbiota health and reduce recovery time. It concludes that probiotics are a valuable addition 

to pediatric pneumonia treatment, supporting faster and more comprehensive recovery.  
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Jumayev, S.A. (2020). "The Role of Probiotics in Pediatric Pneumonia Treatment" 

Jumayev’s research focuses on the role of probiotics in the treatment of pediatric pneumonia.  

The study reviews how probiotics can restore gut health after antibiotic use, highlighting 

their effectiveness in managing gastrointestinal symptoms such as bloating and diarrhea. The 

article emphasizes the need for incorporating probiotics into treatment plans for pneumonia to 

mitigate the adverse effects of antibiotics and promote faster recovery. 

Discussion 

The use of antibiotics in the treatment of pediatric pneumonia has proven to be effective 

in eradicating the bacterial pathogens that cause the disease. However, the disruption of the gut 

microbiota, a common side effect of antibiotic use, can lead to various gastrointestinal issues 

such as diarrhea, bloating, and discomfort. These side effects can hinder recovery, prolong the 

illness, and affect the child's overall well-being. In response to these challenges, the introduction 

of probiotics into the treatment regimen has emerged as a potential solution to counteract the 

negative effects of antibiotics on the gut microbiota. The studies reviewed indicate that 

probiotics can help restore the balance of gut flora disrupted by antibiotics. This restoration of 

gut microbiota plays a crucial role in minimizing the gastrointestinal symptoms that often 

accompany antibiotic use. Additionally, probiotics have been shown to enhance the immune 

response, which is particularly important in pediatric pneumonia, where the immune system is 

already under stress due to infection. 

It is also worth noting that combining antibiotics and probiotics not only alleviates the 

negative gastrointestinal effects but may also promote faster recovery. Several studies reviewed 

in this discussion highlight the positive outcomes of combining these two treatment strategies.  

Probiotics, by improving the gut's microbial balance, may reduce the likelihood of 

secondary infections, thus contributing to the overall health of the child. Moreover, the literature 

underscores the importance of personalized treatment plans in pediatric pneumonia. While 

probiotics appear to offer significant benefits, their use should be tailored to each child’s specific 

condition, considering factors such as age, the type of infection, and the child’s overall health 

status. In this context, further research is needed to refine the dosage and timing of probiotic 

administration, as well as to explore the most effective strains for children with pneumonia. 

Conclusion 

In summary, the treatment of pediatric pneumonia with antibiotics remains an essential 

part of modern medical practice. However, the side effects of antibiotics, particularly their 

impact on gut microbiota, can complicate the recovery process in children. The introduction of 

probiotics into the treatment regimen offers a promising solution to mitigate these adverse 

effects. Probiotics play a critical role in restoring the balance of gut flora, reducing 

gastrointestinal disturbances, and enhancing the immune system, which contributes to a faster 

recovery process. The reviewed literature indicates that combining antibiotics with probiotics can 

significantly improve treatment outcomes in pediatric pneumonia, offering a holistic approach 

that addresses both the infection and its side effects. Despite the promising findings, further 

research, including large-scale clinical trials, is necessary to establish the most effective probiotic 

strains, dosages, and administration protocols for children with pneumonia. Ultimately, this 

combination therapy could become a standard practice in pediatric care, ensuring that children 

not only recover from pneumonia more quickly but also maintain better gastrointestinal and 

immune health during and after treatment. 
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