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Abstract | Endocrinology disorders constitute a major public health challenge worldwide due to their profound

effects on metabolism, growth, neurodevelopment, cardiovascular function, and cellular homeostasis.
Increasing evidence suggests that oxidative stress, chronic inflammation, and dysregulated thyroid
hormone synthesis contribute significantly to the pathogenesis of hypothyroidism, hyperthyroidism,
and thyroid cancer. Consequently, growing attention has been directed toward naturally occurring
bioactive compounds, particularly flavonoids, because of their diverse pharmacological properties
and potential therapeutic relevance in thyroid-related diseases.

This review critically summarizes current knowledge regarding thyroid gland physiology, thyroid
hormone biosynthesis, regulation through the hypothalamic—pituitary—thyroid axis, and the
pathological mechanisms involved in thyroid dysfunction and thyroid carcinogenesis. In parallel, it
examines the structural classification, dietary sources, and bioavailability of flavonoids, with
emphasis on their antioxidant, anti-inflammatory, antiproliferative, and endocrine-modulating
activities.

Recent experimental and clinical evidence demonstrates that flavonoids can influence thyroid
physiology through multiple molecular pathways, including modulation of thyroid peroxidase
activity, sodium/iodide symporter expression, iodide uptake, deiodinase activity, oxidative stress
responses, and inflammatory signaling cascades. Specific flavonoids such as quercetin, genistein, and
epigallocatechin gallate have shown promising effects in reducing oxidative injury, suppressing
abnormal cellular proliferation, inducing apoptosis in thyroid cancer cells, and potentially enhancing




responsiveness to radioactive iodine therapy. However, excessive flavonoid exposure may also exert
antithyroid effects and impair hormone synthesis, particularly under conditions of iodine deficiency.

Collectively, the available evidence highlights the dual and context-dependent role of flavonoids in
thyroid biology. While these compounds exhibit considerable potential as supportive therapeutic
agents and chemopreventive molecules in thyroid disorders, substantial gaps remain regarding their
long-term safety, optimal dosage, bioavailability, and clinical efficacy. Further mechanistic
investigations and large-scale clinical studies are therefore required to establish evidence-based
applications of flavonoids in thyroid disease prevention and management.
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