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[Abstract] Type 2 diabetes mellitus is a common endocrine syndrome characterized by glucose metabolism disorders, often
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accompanied by lipid metabolism dysfunction and complicated with hyperlipidemia. The etiology of type 2 diabetes mellitus has not
been fully elucidated, but insulin resistance and pancreatic -cell dysfunction play central roles in its pathophysiology. Insulin
resistance is the shared pathological basis of these two diseases. An imbalance in insulin function directly disrupts lipid metabolic
order, thereby inducing hyperlipidemia. Modern medical treatments primarily target regulating laboratory indicators. While this
approach yields certain therapy to some extent, it is associated with unstable efficacy, frequent adverse reactions, and a high
recurrence rate, which imposes a heavy burden on patients. In recent years, traditional Chinese medicine has achieved notable
progress in the treatment of type 2 diabetes mellitus complicated with hyperlipidemia. Traditional Chinese medicine exhibits distinct
advantages, including multi-targeted and multi-pathway actions, simplicity, high efficacy, cost-effectiveness, and minimal side
effects in intervening type 2 diabetes mellitus complicated with hyperlipidemia. Numerous studies have demonstrated that traditional
Chinese medicine components (e.g., traditional Chinese medicine-derived extracellular vesicles) and traditional Chinese medicine
compound formulae can modulate the signaling pathways related to disease to regulate insulin sensitivity, lipid metabolism,
inflammatory responses, endoplasmic reticulum stress, gut microbiota, and energy homeostasis, thereby ameliorating glucose-
lipid metabolic disorders and delaying disease progression. Therefore, this review summarized the key signaling pathways targeted
by traditional Chinese medicine in intervening type 2 diabetes mellitus complicated with hyperlipidemia, including the insulin
receptor substrate/phosphatidylinositol-3-kinase/protein kinase B (IRS/PI3K/Akt) signaling pathway, adenosine monophosphate-
activated protein kinase (AMPK) signaling pathway, peroxisome proliferator-activated receptors (PPARs) signaling pathway, the
nuclear factor kappa B/c-Jun N-terminal kinase (NF-«xB/JNK) signaling pathway, protein kinase RNA-like endoplasmic reticulum
kinase (PERK) signaling pathway, the short-chain fatty acid/glucagon-like peptide-1 (SCFAs/GLP-1) signaling pathway,
Wingless/Int-1 (Wnt) signaling pathway, the protein kinase C (PKC) signaling pathway, and sirtuin 1/peroxisome proliferator-
activated receptor gamma coactivator-lalpha (SIRT1/PGC-1la) signaling pathway, aiming to provide a reference direction for the

research and development of novel drugs.
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Fig. 1 Relationship between T2DM with hyperlipidemia and signaling pathways
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