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- microbial composition. For instance, a study by Jernberg et al. demonstrated
IntrOdUCtlon that broad-spectrum antibiotics could disrupt the gut microbiome's diversity
for extended periods, even after the completion of treatment. This disruption
Antibiotics have been a cornerstone of medical practice since the  creates an ecological imbalance that may facilitate the growth of pathogenic
discovery of penicillin, profoundly changing the landscape of infectious  grganisms and increase susceptibility to secondary infections [3].
disease management. Their ability to target and eliminate pathogenic bacteria
has led to the treatment and prevention of numerous bacterial infections. The concept of dysbiosis, an imbalance in the gut microbiota, has been
Despite their remarkable efficacy, antibiotics are not without consequences, ~ Wwidely studied in the context of antibiotic use. Dysbiosis is associated with
particularly concerning the gut microbiome—a complex and diverse community various health conditions, including Inflammatory Bowel Disease (IBD),
of microorganisms residing in the digestive tract. The gut microbiome Irritable Bowel Syndrome (IBS), and obesity. Antibiotic-induced dysbiosis can
plays a critical role in various physiological processes, including digestion, lead to the overgrowth of pathogenic bacteria such as Clostridium difficile,
metabolism, and immune function. Thus, any alteration in its compositioncan  which has been linked to severe gastrointestinal infections. The review

have far-reaching effects on overall health. The gut microbiome consists of  highlights that the risk of dyshiosis and associated health problems increases
trillions of microorganisms, including bacteria, archaea, fungi, and viruses, yith the frequency and duration of antibiotic use [4].

which interact in a dynamic and interdependent manner. This microbial

community is essential for maintaining gut homeostasis, protecting against Efforts to counteract the negative impacts of antibiotics on the gut
pathogens, and modulating immune responses. Antibiotic treatment, while microbiome have led to the development of various strategies, including
targeting pathogenic bacteria, often indiscriminately affects the entire the use of probiotics and prebiotics. Probiotics are live microorganisms that
microbial community. This can lead to a reduction in microbial diversity and can confer health benefits when administered in adequate amounts, while
the emergence of antibiotic-resistant strains, potentially compromising the  prebiotics are dietary fibers that promote the growth of beneficial gut bacteria.
gut's ability to defend against infections and maintain metabolic balance [1]. Research by Van den Bogaard et al. and others has shown that probiotics and

The concept of dysbiosis describes an imbalance in the gut microbiome, prebiotics can help restore microbial balance and mitigate some of the adverse
often resulting from antibiotic use. Dysbiosis has been linked to various health  effects of antibiotics. However, the effectiveness of these interventions can
issues, including gastrointestinal disorders, metabolic diseases, and impaired ~ vary depending on the type of antibiotic used, the duration of treatment, and
immune function. Understanding the mechanisms through which antibiotics the individual's baseline microbiome composition [5, 6].
disrupt the gut microbiome and exploring strategies to mitigate these effects
are crucial for optimizing antibiotic use and preserving gut health. In this :
article, we delve into the current research on the impact of antibiotics on the CO"C'USIO“
gut microbiome, highlighting both the beneficial and detrimental effects and L ) .
discussing approaches to promote a healthy microbial balance. Given the Thg use O_f antibiotics has a profound |mp§ct OT‘ gqt ml_croblorpe
increasing prevalence of antibiotic resistance and the growing recognition of ~ health, influencing both short-term and long-term microbial diversity. While
the gut microbiome’s role in health and disease, it is imperative to address antibiotics are crucial for treating bacterial infections, their broad-spectrum
the challenges associated with antibiotic use. By examining the intricate nature often disrupts the balance of beneficial microbes in the gut. This
relationship between antibiotics and gut microbiome health, we aim to provide disruption can lead to a range of negative health outcomes, including reduced
insights into how antibiotic stewardship can be improved to minimize adverse  immune function, increased susceptibility to infections, and the development

effects and enhance disease prevention strategies [2]. of antibiotic-resistant bacteria. However, understanding the specific effects
of different antibiotics on the gut microbiome allows for more targeted
Descrlptlon therapeutic strategies. The careful selection of antibiotics, along with the use

of probiotics and prebiotics, can help mitigate the adverse effects on the gut

Antibiotics exert their therapeutic effects by targeting bacterial pathogens, microbiome and support the restoration of microbial balance. Moving forward,

but their impact on the gut microbiome can be profound and multifaceted.  more research is needed to develop antibiotic therapies that minimize harm
Studies have shown that antibiotics can lead to significant shifts in microbial to the gut microbiome while effectively combating bacterial pathogens. This
communities, often resulting in decreased microbial diversity and altered will be key in optimizing disease prevention strategies and maintaining overall

health.
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