Ginsenoside Rk1 alleviates adipose tissue inflammation by targeting Stat3 in diabetic mice
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Introduction. Type 2 Diabetes Mellitus (T2DM) is a metabolic disease, which is associated with low-grade chronic inflammation in various tissues, such as white adipose tissue, and this plays a vital role in the development of insulin resistance. Ginsenoside Rk1 (G-Rk1) is a minor ginsenoside isolated from Ginseng. G-Rk1 has various pharmacological effects, however, its anti-diabetic effects were not studied.
Aims. To investigate the therapeutic effects of G-Rk1 in diabetic mice with a focus on adipose tissue inflammation.
Methods. High-fat diet-induced diabetic mice were used to study the anti-diabetic effects of G-Rk1, in the presence or absence of Stattic, a Stat3 inhibitor. Metabolic parameters, white adipose tissue morphology and inflammation were evaluated. Diabetic bone marrow-derived macrophages (BMDMs) were also used to study the anti-inflammatory effects of G-Rk1.
Results. G-Rk1 improved metabolic parameters, reduced white adipose tissue expansion and inflammation by enhancing IL-10 levels in diabetic mice. The anti-inflammatory effects were also confirmed in diabetic BMDMs. We found that Stat3 was a direct target of G-Rk1. Stat3 inhibition reversed the therapeutic effects of G-Rk1 in diabetic mice and BMDMs, indicating that the involvement of Stat3 in mediating these therapeutic effects.
Discussion. Our study was the first to demonstrate the anti-diabetic effects of G-Rk1, mainly through suppressing adipose tissue expansion and inflammation. The IL-10/Stat3 pathway was shown to be crucial for the alleviation of adipose tissue inflammation by G-Rk1. Therefore, our findings unveiled the remarkable anti-diabetic effects of G-Rk1 in diabetic mice, highlighting its potential as a novel therapeutic candidate for the treatment of T2DM.
