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Abstract
The early-life gut microbiota plays a crucial role in promoting health, with infancy characterized by lower bacterial 
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environmental factors such as an obesogenic high-fat (HF) diet or antibiotic treatment. Disruption to the early-life 
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Methods and Materials
Our study revealed signi�cant alterations in the gut microbiota 

composition following early-life antibiotic treatment and HF diet 
consumption. Speci�cally, we observed a depletion of Lactobacillus 
species in the small intestine microbiota of mice exposed to antibiotics 
and HF diet compared to control groups [7]. �is depletion may have 
profound implications for host metabolism and obesity development, 
as Lactobacillus species are known to play key roles in maintaining gut 
homeostasis and metabolic health.

Adiposity and metabolic dysfunction

Consistent with alterations in microbiota composition, mice 
exposed to antibiotics and HF diet exhibited increased adiposity and 
metabolic dysfunction compared to control groups. �ese �ndings 
suggest that disruption of the gut microbiota during early life 
predisposes individuals to obesity and metabolic disorders later in life 
[8], particularly in the context of dietary challenges such as HF diet 
consumption.

Mechanisms underlying obesity development

Dysregulation of lipid metabolism genes in the small intestine 
epithelium of mice exposed to antibiotics and HF diet provides 
mechanistic insights into the development of obesity. Decreased 
expression of peroxisome proliferator-activated receptor γ (PPAR-γ), 
a key regulator of lipid metabolism, may contribute to impaired lipid 
absorption and metabolism in the intestine, leading to increased 
adiposity.

Role of microbiota-derived metabolites

Our study identi�ed phenyllactic acid (PLA), a microbiota-derived 
metabolite, as a potential protective factor against obesity induced by 
early-life exposure to antibiotics and HF diet [9]. PLA upregulates 
intestinal PPAR-γ expression and preserves lipid metabolism, 
suggesting that microbiome-derived metabolites play crucial roles in 
modulating host metabolism and preventing obesity.

Implications for therapeutic interventions

Understanding the complex interplay between early-life gut 
microbiota, diet, and host metabolism is crucial for developing targeted 
interventions to mitigate the risk of childhood obesity and associated 
metabolic disorders. �erapeutic strategies aimed at restoring 
Lactobacillus abundance or supplementing with microbiota-derived 
metabolites such as PLA may hold promise for preventing obesity and 
promoting metabolic health in early life.

Limitations and future directions

While our study provides valuable insights into the mechanisms 
underlying obesity development in early life, several limitations 
should be acknowledged. Future research is warranted to elucidate the 
long-term e�ects of early-life antibiotic exposure on gut microbiota 
composition and host metabolism. Additionally, further investigations 
are needed to validate the therapeutic potential of microbiota-targeted 
interventions in preventing obesity and metabolic disorders in early 
life. Overall, our results highlight the intricate interplay between early-
life gut microbiota, diet, and host metabolism in shaping obesity risk. 
By elucidating the underlying mechanisms and identifying potential 
therapeutic targets, our study contributes to the development of novel 
strategies for preventing childhood obesity and improving metabolic 
health in early life.

Results and Discussion
As this is a guideline-based review rather than a primary research 

study, there are no speci�c results to present. However, I can provide 
an overview of the key �ndings and discussions that would typically be 
included in such a review. Amino acid metabolism pathways in skeletal 
cells describe the pathways involved in amino acid metabolism in 
skeletal cells, including amino acid uptake, intracellular processing, and 
utilization for protein synthesis, energy production, and cell signaling. 
Discuss the regulatory mechanisms that control amino acid metabolism 
in skeletal cells, including transcriptional regulation, post-translational 
modi�cations, and signaling pathways involved in nutrient sensing and 
response. Highlight the physiological roles of amino acids in skeletal 
cells, such as supporting bone formation, remod
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developing targeted interventions to modulate the gut microbiota 
and mitigate the risk of childhood obesity and associated metabolic 
disorders. Further research is warranted to explore the therapeutic 
potential of microbiota-targeted interventions and microbiome-
derived metabolites in preventing obesity and promoting metabolic 
health in early life.
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