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Dietary (-)-epigallocatechin-3-gallate (EGCG) supplementation alleviates insulin
resistance in senescence-accelerated mouse

Hung-Wen Liu', Yin-Ching Chan?, Ming-Fu Wang?, Zih-Ling Hong, and Sue-Joan Chang*
!Life Sciences, National Cheng Kung University, Tainan, Taiwan
’Food and Nutrition, Providence University, Taichung, Taiwan

Senescence-accelerated mouse (SAM) prone 8 (SAMP8) displayed aging-associated insulin resistance has
been reported. However, role of skeletal muscle in modulation of glucose metabolism has not been reported
in SAMP8 mice. (-)-Epigallocatechin-3-gallate (EGCG) with anti-diabetic effects was postulated to delay the
development of aging-associated insulin resistance. Thus, dietary (12 weeks) EGCG supplementation (0.32%
w:w, n=15) on the metabolic defects in skeletal muscle was investigated in SAMP8 (10-month-old) mice
compared to control diet SAMP8 mice (n=15) and SAM resistant 1 (SAMRL1, n=8). Higher levels of fasting
glucose, insulin and free fatty acid, inhibited Akt activity, and decreased GLUT4 protein expression were
observed in SAMP8 mice compared to age-matched SAMR1 mice. EGCG treatment successfully decreased
blood glucose and insulin levels via restoring Akt activity and GLUT4 expression and increasing AMPK
activity in skeletal muscle. Genes involved in mitochondrial biogenesis including NRF1, Tfam, Ndufs8, and
Cox5b were up-regulated by EGCG in skeletal muscle. In lines with up-regulation of mitochondrial
biogenesis genes, reduced mitochondrial DNA copy number was restored by EGCG after 12 weeks of
treatment. Ultimately, EGCG supplementation can alleviate aging-associated insulin resistance.

Key words: EGCG, Aging, Insulin resistance, Senescence-accelerated mouse
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