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Study of the mechanism of short chain fatty acids-regulated glucose and lipid metabolism in hepatocytes
SUN Ya-zhao, DENG Bang-li, NIU Wen-yan

(Department of Immunology, School of Basic Medical Sciences, Tianjin Medical University , Tianjin 300070, China )

Abstract Objective: To investigate the role of short chain fatty acids produced by intestinal flora on glucose and lipid metabolism in
mouse AMLI2 hepatocytes. Methods: AML12 mouse hepatocytes were incubated in 1,2,4,8 and 16 mmol/L. concentrations of sodium
acetate , sodium propionate and sodium butyrate for 24 hours , respectively. The level of p—protein kinase B (Akt),p— glycogen synthase
kinase-3B (GSK-3B),p—AMP activated protein kinase (AMPK ), p—acetyl-CoA carboxylase (ACC) and expression of AMPK were
determined by Western blotting. Results: 16 mmol/L sodium propionate significantly increased the phosphorylation of Akt [(1.56+0.09)-
fold vs. control group](F=3.251,P<0.05),8 mmol/L sodium butyrate significantly phosphorylated Akt [(1.66+0.18)—fold vs. control
eroup|( F=8.249,P<0.05 ), while sodium acetate did not affect the level of p—Akt. 8 mmol/L sodium butyrate significantly increased the level
of p-GSK-3B [(1.61+0.14)—fold vs. control group]( F=4.690, P<0.05) ,while sodium acetate and sodium propionate did not affect p—GSK-
3. 2 mmol/L sodium acetate,1 mmol/L. sodium propionate and 2 mmol/L sodium butyrate significantly increased the phosphorylation of
AMPK](1.40+0.13)—fold, (1.66+0.18 )—fold, (1.700.13 )~fold vs. control group,respectively)](all P<0.05; F=4.720,16.54,23.50) without
affecting the expression of AMPK. 16 mmol/L sodium acetate ,4 mmol/L sodium propionate and 1 mmol/L sodium butyrate significantly
increased p—ACC [(2.0120.30)—fold, (1.66+0.18)—fold, (1.79+0.06 )—fold vs. control group, respectively](P<0.01, P<0.05,P<0.01;
F=4.807,7.507,7.028 ). Conclusion: Short chain fatty acids have the potential role of regulation glucose and lipid metabolism and blood
glucose via Akt/GSK-38 and AMPK / ACC signal pathway.

Key words AML12;Short chain fatty acids; Akt; GSK-33; AMPK; ACC
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Fig1 The levels of Akt pS473 in AML12 cells
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Fig2 The levels of GSK-3 pS9 in AML12 cells
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Fig4 The levels of ACC pS79 in AML12 cells
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