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Elucidation of the pathophysiology of low birth weight-non-obese diabetes and
development of new nutritional therapy using whey protein
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In this study, using a mouse model of low birth weight-non-obese type
hyperglycemia, we clarified that the increase in skeletal muscle insulin resistance due to decreased
adipose tissue weight associated with mitochondrial dysfunction is a factor in the onset mechanism
of non-obese type hyperglycemia. Furthermore, we demonstrated that whey protein, compared to casein
protein, possesses antioxidant and anti-inflammatory effects and has an insulin resistance-improving

effect associated with reduction in body fat. Additionally, in a high-fat diet-induced pediatric
obesity mouse model, whey protein was shown to enhance the expression of lipid metabolism-related
genes (PPARa ) in the liver compared to casein protein, thereby promoting B -oxidation and improving
insulin resistance.
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Comparative Analysis
VS.
Category Compound name Ratio p-value
Ascorbic acid 1.1 0.775
Carnosine 22 0.323
Antioxidant Glutathione 7.1 0.004
Hypotaurine 29 0.286
Tartaric acid 0.6 0.458
Comparative Analysis
VS.
Category Compound name Ratio p-value
.. 1-Methylnicotinamide 2.0 0.044
Anti-inflammatory Histidine 16 0.243
Comparative Analysis
VS.
Category Compound name Ratio p-value
Glucose metabolism  myo-Inositol phosphates 3.1 0.013
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