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Introduction. Approximately 10 million children under the age of 5 were considered to have severe acute malnutrition (SAM) in 2024. A preliminary study confirmed that the addition of citronella essential oil (CEO)-mixed feed can increase the body weight gain of broilers and demonstrated promising potential as an anti-inflammatory agent. 
Aims. The study aimed to analyze the gut microbiome profiles and molecular mechanism of SAM animal models treated with CEO.
Methods. We developed the animal model of SAM using BALB/c mice and assessed its physiology using the body mass index and biochemical status. The fecal microbiome composition was analyzed by 16S rRNA gene sequencing, and the molecular mechanism of CEO was performed using network pharmacology derived from GC-MS metabolite profiling.
Results. A 5% protein-restricted diet could cause SAM in mice, resulting in a 36.56% weight loss that was reversible upon CEO treatment. CEO had an improved diversity and richness of intestinal microbiota and a modified community composition with a decrease in the Helicobacter family and Gastranaerophilaceae and an increase in the Lachnospiraceae family and Bacteroidaceae. Metabolite profiling verified the abundant presence of citronellol, citronellal, and D-limonene in CEO. Network pharmacology confirmed EGFR, MAPK, and MMP2 could be the key targets, with the gonadotropin-releasing hormone (GnRH) signaling pathway playing an important role in CEO against malnutrition.
Discussion. In summary, we present a preclinical model of SAM and a bioinformatic analysis to identify the therapeutic effects of CEO, which are associated with improvements in physiology, intestinal flora balance, and its underlying molecular mechanisms.
