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pathogen infection
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The homeostasis of the female vaginal microecosystem depends on the dominance of Lactobacillus ,which
defends against pathogens through acid production, biofilm formation, and immune regulation. However, internal and
external factors (such as hormonal fluctuations,immune deficiency.and antibiotic use) can disrupt the vaginal microbiota
balance,leading to a reduction in Lactobacillus and the overgrowth of opportunistic pathogens like Gardnerella and
Candida. This imbalance triggers diseases including BV and VVC, and is also associated with adverse pregnancy
outcomes such as preterm birth and premature rupture of membranes. A vicious cycle is formed between microbiota
imbalance and opportunistic pathogens through nutrient competition, metabolic interaction, immune evasion, and the
regulation of the mTOR/NF-«B signaling pathway. In the future, multi-omics technologies can be used to analyze the
interaction patterns and develop targeted intervention strategies, providing a basis for the prevention and treatment of
reproductive microecological diseases.
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