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Abstract

Curcumin is a natural polyphenolic active ingredient extracted from turmeric rhizome. It has both
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food coloring function and multiple pharmacological activities, showing broad application pro-
spects in the prevention and treatment of chronic diseases and tumors. Its biological activities are
mainly reflected in anti-aging, immunomodulation, antioxidation and anti-inflammation. It partici-
pates in physiological and pathological processes by regulating aging-related signaling pathways,
scavenging free radicals, modulating dendritic cell functions, and inhibiting inflammatory signaling
pathways such as NF-xB, MAPK and JAK/STAT. Existing studies have confirmed that curcumin exerts
intervention effects on diabetes, hypertension, breast cancer, lung cancer, hematological malignan-
cies, gastric cancer, pancreatic cancer and other diseases. It can target and regulate key molecules
and pathways such as microRNAs, KRAS and AKkt, inhibit the proliferation, invasion and metastasis
of tumor cells, and enhance the chemosensitivity of chemotherapeutic drugs. However, curcumin is
restricted in clinical transformation due to poor water solubility, low bioavailability, undefined
clinical effective dosage and imperfect preparation evaluation system. Future research should focus
on carrier modification and nano-preparation development, conduct standardized clinical trials,
clarify medication regimens and action mechanisms, so as to provide theoretical basis for the pop-
ularization and application of curcumin in biomedicine and clinical adjuvant therapy.
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