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【摘要】
第二型糖尿病發生的機制目前認為與細胞胰島素抗性(insulin resistance)的形成有關，研究顯示具有胰島素抗性症狀者，為可能罹患第二型糖尿病的高危險群，因此目前醫學界認為若能治療細胞的胰島素抗性，將能預防第二型糖尿病的發生或改善已患該病者之病情。本研究模仿動物體內胰島素抗性之發生的可能機制，測試以腫瘤壞死因子α (TNF-α, tumor necrosis factor-α)刺激，誘導小鼠FL83B肝臟細胞與C2C12肌肉細胞產生胰島素抗性，以建立一糖尿病藥物篩選平台，並利用此平台進行數種葫蘆科植物降血糖活性成分之篩選。研究結果發現，以20 ng/ml或30 ng/ml之TNF-α處理細胞5小時後再添加胰島素刺激，細胞對葡萄糖的吸收率與對照組相較明顯降低，且胰島素接受體受質蛋白1 (IRS-1, insulin receptor substrate-1)的酪胺酸磷酸化與葡萄糖運送蛋白4 (GLUT4, glucose transporter-4)轉移到細胞膜上的量均明顯降低，顯示TNF-α能成功誘導細胞產生胰島素抗性。以此平台檢測數種葫蘆科植物之甲醇粗萃物，發現白蓮苦瓜莖材、果實、種子和野生苦瓜全株、南瓜果實等之粗萃物，有改善細胞胰島素抗性、促進葡萄糖吸收之功效。將白蓮苦瓜莖材正己烷層萃取物進一步純化分離出22個分液(fractions)，發現其中5個分液有改善細胞胰島素抗性的降血糖活性，其中分液13及分液18之成分更進一步分離出純物質H13-1及H18-22，發現對胰島素抗性細胞的葡萄糖吸收率、IRS-1的酪胺酸磷酸化與GLUT4轉移到細胞膜上的量均有明顯提高作用，顯示能提升胰島素訊息傳遞路徑的反應，改善細胞的胰島素抗性。此降血糖活性成分具有開發為第二型糖尿病治療藥物之潛力。
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【Abstract】

Currently, it is believed that insulin resistance plays a major role in the development of type 2 diabetes. It was suggested that people with insulin resistance are the high risk group for the development of type 2 diabetes. Therefore, treatment of insulin resistance is suggested to be able to prevent the occurrence of type 2 diabetes or improve the conditions of diabetic patients. To mimic the molecular mechanism of the development of cellular insulin resistance in vivo, we have treated mouse liver cell line FL83B and muscle cell line C2C12 with tumor necrosis factor-α(TNF-α) for the induction of insulin resistance. It was shown that after 5-hour treatment of 20 ng/ml or 30 ng/ml TNF-α, glucose uptake, tyrosine phosphorylation of IRS-1, and the translocation of glucose transporter 4(GLUT4) to the cell membrane were all reduced in treated cells, indicating the development of insulin resistance in the cells. Screening of methanol extracts of several different Cucrubitaceae plants by insulin-resistant FL83B cells revealed that the stem, fruit, seed of bitter gourds, the whole plant of wild bitter gourds, and the fruit of pumpkins contained bioactive compounds that could reverse cellular insulin resistance and improve glucose uptake of the cells. The extract from the stem of bitter gourds was further partitioned and purified that five fractions among the resulting 22 fractions were identified to be able to reverse cellular insulin resistance. Among them, pure compounds H13-1 and H18-22 were isolated from fraction 13 and fraction 18 respectively. It was confirmed that H13-1 and H18-22 could both improve glucose-uptake, tyrosine phosphorylation of IRS-1, and the translocation of GLUT4 to the cell membrane in insulin-resistant cells. Great potentials of these compounds in the development of new anti-diabetic medicine are expected.
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