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Introduction
Antibiotic use has been a cornerstone of modern medicine, 
effectively treating bacterial infections and saving countless 
lives. However, the implications of antibiotic therapy extend 
beyond their intended effects, particularly concerning the 
human microbiota [1]. The gut microbiota, a diverse community 
of microorganisms residing in the gastrointestinal tract, plays 
a vital role in numerous physiological processes, including 
digestion, immune function, and metabolic regulation. Recent 
research has illuminated the intricate relationship between 
antibiotic use, alterations in gut microbiota, and the increasing 
risk of obesity [2].

Antibiotics can significantly disrupt the balance of gut 
microbiota. They often kill both pathogenic and beneficial 
bacteria, leading to dysbiosis—a condition characterized by 
an imbalance in microbial composition [3]. Dysbiosis has been 
linked to a variety of health issues, including obesity. Studies 
have shown that individuals who have undergone multiple 
courses of antibiotics are at a greater risk of developing obesity 
later in life. This phenomenon is particularly concerning given 
the rising prevalence of obesity globally [4].

One of the ways in which antibiotics contribute to obesity 
is by altering the metabolic pathways of the gut microbiota. 
Beneficial gut bacteria are involved in the fermentation of 
dietary fibers and the production of short-chain fatty acids 
(SCFAs), which play a critical role in regulating energy 
balance, appetite, and fat storage [5]. When antibiotics disrupt 
these microbial populations, the production of SCFAs is 
diminished, potentially leading to increased fat accumulation 
and changes in energy metabolism. Furthermore, dysbiosis 
may impair the gut’s ability to extract energy from food 
effectively, resulting in excess calories being stored as fat 
rather than being used for energy [6].

The timing and duration of antibiotic exposure also play 
crucial roles in determining its impact on gut health and 
obesity risk. Early-life exposure to antibiotics, particularly 
during critical developmental windows, can have lasting 
effects on the microbiota [7]. Infants who receive antibiotics 
may experience long-term alterations in their gut microbiota 
composition, predisposing them to obesity and metabolic 
disorders later in life. This raises important questions about 
the use of antibiotics in pediatric populations and the need for 
more judicious prescribing practices [8].
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Emerging research has also explored the potential for gut 
microbiota restoration through probiotics and prebiotics 
as a means of mitigating the negative effects of antibiotic-
induced dysbiosis [9]. Probiotics, which are live beneficial 
bacteria, and prebiotics, which are compounds that nourish 
these bacteria, may help restore a healthy microbial balance 
and counteract some of the metabolic disturbances associated 
with antibiotic use. However, more extensive clinical studies 
are needed to confirm the efficacy of these interventions in 
preventing obesity [10].

Conclusion
While antibiotics are essential tools for treating infections, 
their unintended consequences on gut microbiota and the 
subsequent risk of obesity cannot be overlooked. The 
disruption of beneficial bacteria can lead to metabolic changes 
that promote weight gain and obesity. As the understanding 
of the microbiome’s role in health continues to evolve, there 
is a pressing need for more research into the long-term effects 
of antibiotic use and strategies to mitigate its impact on gut 
health. 
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