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[ Abstract] With the intensification of global population aging, health longevity and the prevention, control and
treatment of age-related diseases have become the focus of people's attention. Recent research has indicated that
nicotinamide mononucleotide (NMN), as a precursor substance of nicotinamide adenine dinucleotide (NAD™), has attracted
much attention due to its anti-aging potential and holds great promise in the prevention and treatment of various age-related
diseases, such as neurodegenerative diseases, endocrine and metabolic diseases, cardiovascular diseases, liver and kidney
diseases, reproductive system diseases, and malignant tumors. This article reviews the anti-aging effects and molecular
mechanisms of NMN, elaborates on its roles and mechanisms in core aging processes such as DNA damage repair,
mitochondrial function regulation, inflammatory response balance, intestinal microbiota remodeling, and activation of
autophagy pathways, as well as the molecular mechanism of delaying aging through multi-target synergy. In the future,

more accurate population stratification (e.g., based on NAD* baseline levels or aging biomarkers), innovative drug-delivery
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techniques (e.g., enteric-coated preparations), and multi-omics biomarker analysis will be essential for a more effective

assessment of the potential effects of NMN. This review provides a theoretical basis for the translational research of NMN

and precise anti-aging strategies, and suggesting that NMN is a promising non-chemical drug-based anti-aging biological

agent with broad prospects.
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