Pachyrhizus erosus resistant starch modulates hyperglycemia, inflammatory response, and gut health
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Introduction. Diabetes mellitus, characterized by chronic hyperglycemia, increases reactive oxygen species (ROS), causing oxidative stress, systemic inflammation, and intestinal dysbiosis. Jicama (Pachyrhizus erosus), a tuber rich in fiber and resistant starch, shows potential therapeutic effects on hyperglycemia and gut inflammation, which remain underexplored. 
Aims. This study evaluated the impact of jicama resistant starch on fasting blood glucose, serum tumor necrosis factor-alpha (TNF-α), colonic short-chain fatty acids (SCFAs), and colon tissue inflammation in hyperglycemic rats.
Methods. A post-test-only control group design was used, involving 30 rats divided into six groups: negative control (K−), positive control (K+; alloxan-induced), metformin control (Kmet), and three treatment groups receiving jicama resistant starch at 1 mg/kgBW (D1), 2 mg/kgBW (D2), and 4 mg/kgBW (D3) for 23 days. Fasting blood glucose was measured with a glucometer, serum TNF-α with ELISA, SCFAs with GC-MS, and colon tissue inflammation using hematoxylin-eosin staining scored with the Robarts index. 

Results. The results showed that jicama resistant starch significantly reduced fasting blood glucose (p = 0.012), increased total colonic SCFA levels (p = 0.001), and improved colon tissue inflammation (p < 0.001). However, no significant effect on serum TNF-α levels was observed (p = 0.502).
Discussion. Jicama (Pachyrhizus erosus) resistant starch significantly reduced fasting blood glucose and improved colon histopathology in hyperglycemic rats, showing comparable effects to metformin. It also increased total and specific colonic short-chain fatty acids, particularly butyrate, which support intestinal barrier integrity and reduce inflammation. However, no significant effect was observed on serum TNF-α, suggesting that its anti-inflammatory action may be localized within the gut. The optimal dose appeared to be 2 g/kg body weight, where the most consistent improvements in glucose regulation, SCFA production, and tissue integrity were observed. These findings highlight the potential of jicama resistant starch as a dietary supplement for glycemic control and gut health in diabetes.
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