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Role of AMP- Activated Protein Kinase( AMPK) on Meat Production

LIZe, JIN Ye
(College of Food Science and Engineering, Inner Mongolia A gricultural University, huhhot 010018, China)

Abstract: AMP- activated protein kinase(AM PK) is akind of kinase that regulated by the AM P/
ATP ratio and wildly exist in eukaryote cell. AMPK could regulate the energy metabolism
through controlling the synthesis and decomposition of ATP, an index of energy state. In this
review, the structure, characteristic and activity regulation of AMPK were summarized,

furthermore, the potential application of it on meat production was also suggested.
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Fig.1 The conceptual diagram of AMPK activity regul ation

4 AMPK AP HEREM AL TR £ 4 AMPK AMPK

]fL é/‘lj —:%; > [24]
AMPK ,
., AMPK )
ATP , pH ,
ATP ATP
, pH , pH
, ATP
, pH
, , pH
, >l ( 2008) ,
H 1201, 2006
9 b p 2 ( )
ATP, ,pH

, ATP , 127 pH



12 £ w5 A& 4 #H K F R %29 %
pH AMPK
Shen  (2006) ATP \
ATP , AMPK \ , ,
., AMPK PSE 281
4 Shen  (2008) , ,
AMPK AMPK
C i C [29]
AM PK , , AMPK
pH U AMPK AMPK
, AMPK -
, AMPK , AMPK

(References):

[ 1] Shen Q W, Gerrard D E, DuM, et al. An inhibitor of AMP-activated protein kinase, inhibits glycolysis in mouse longis-
simus dorsi postmortem[ J] . Meat Science, 2008, 78: 323- 330.

[ 2] HardieD G, Carling D.T he AMP-activated protein kinase-fuel gauge of the mammalian cell? [ J]. European Journal of
Biochemistry, 1997, 246(2): 259- 273.

[ 3] Hardie D G. AMP-activated protein kinase: A key system mediating metabolic responses to exercise[ J|. Medicine and
Science in Sports and Exercise, 2004, 36( 1) : 28— 34.

[ 4] Shen Q W, Means W J, Thompson S A, et al. Pre-slaughter transport, AMP-activated protein kinase, glycolysis, and
quality of pork loin[J]. Meat Sdence, 2006,74: 388— 395.

[ 5] Long Y C, Zierath ] R. AMPactivated protein kinase signaling in metabolic regulation[J]. The Journal of Clinical Invest-
gation, 2006, 116(7): 1776- 1783.

[ 6] , . AM PK [J]. ,2005,34(1): 120- 122.

CAI M ing-chun, HUANG Qingyuan. AM PK and energy metabolism[ J]. Chongging Medicine, 2005,34(1): 120- 122.
(in Chinese)

[ 7] Gregory R S, Sebastian Beck Jogensen. The AM P-activated protein kinase: Role in regulation of skeletal muscle metabe-
lism and insulin sensitivity[ J| . Mini Reviews in Medicinal Chemistry, 2007,7(5): 521- 528.

[ 8] Horman S, Hussain N, Dilworth SM, et al. Evaluation of the role of AMP-activated protein kinase and its dow nstream
targets in mammalian hibernation| J| . Comparative Biochemistry and Physiology, 2005, 142( 8) : 374- 382.

[ 9] Davies S P, Carling D, Hardie D G. Tissue distrlbution of the AMP- activated protein kinase, and lack of activation by cy
clie AMP-dependent protein kinase, studied using a specific and sensitive peptide assay[ J| . European Journal of Biochers
istry, 1989,186(1- 2): 123- 128.

[10] . AMPK AMPK [D]. ,2003.

[11] .AMPK [D]. : ,2003.

[ 12] Proszkowiee-Weglarz M, Richards M P, Ramachandran R, et al. Characterization of the AMP-activated protein kinase
pathw ay in chickens| J] . Comparative Biochemistry and Physiology, 2006, 143(1): 92- 106.

[ 13] Stapleton D, Woollatt E, Mitchelhill K I, et al. AM P-activated protein kinase isoenzyme family: subunit structure and
chromosomal location[ J] . FEBS Letters, 1997, 409( 3) : 452- 456.

[ 14] Thornton C, Snowden M A, Carling D. Identification of a novel AM > activated protein kinase beta subunit isoform that
is highly expressed in skeletal muscle[]J]. Journal of Biological Chemistry, 1998, 273(20) : 12443- 12450.

[ 15] . [ D]. : ,2006.

[ 16] Carling D, Hardie D G. T he substrate and sequence specificity of the AMP-aetivated protein kinase. Phosphorylation of
glycogen synthase and phosphorylase kinase[ J| . Biochemica et BioPhysica Acta, 1989, 1012(1): 81- 86.

[ 17] Hardie D G, Salt I P, Hawley S A, et al. AMRactivated protein kinase: an ultrasensitive system for monitoring celluar
energy chargel J| . Biochemical Journal, 1999, 338(3): 717—,722.



%1 RS AMP SEGES HEER AT K A Fh FSL 13

[ 18] Woods A, Johnstone S R, Dickerson K, et al. LKBI is the upstream kinase in the AMP activated protein kinase cascade
[J]. Current Biology, 2003, 13(22): 2004- 2008.

[ 19] Woods A, Dickerson K, Heath R, et al. Ca*" / calmodulin- dependent protein kinase kinaseB acts upstream of AMP-act+
vated protein kinase in mammalian cells[ J] . Cell Metabolism, 2005,2(6): 21— 33.

[20] Henin N, Vincent M F, Van den Berghe G. Stimulation of rat liver AMP-activated protein kinase by AMP analogues| J] .
Biochemica et BioPhysica Acta, 1996,1290(2): 197- 203.

[21] Musi N, Goodyear L. J. AME activated protein kinase and muscle glucose uptake[ J| . Acta Physiolgica Scandinavica, 2003,
178: 337- 345.

[22] . AMPK [D]. : ,2003.

[ 23] s , , . AMPK GLUT4 [J]. s
2000,21(11): 1065- 1067.

YIN Ren-fu, CHEN Jirr-ming, WU Zonggui, et al. Myocardial hypoxia facilitates translocation of GLUT4 and glucose
uptake by activation of AMPK[ J]. Academic Journal of Second Military Medical University, 2000, 21(11): 1065- 1067.
(in Chinese)

[24] , , , -AMPK [J]. .2008,29( 10):51- 53.
GUO Jir ling, LI Meng yun, LIU Yarhe, et al. Theregulate action of AMPK on glycometabolism and its effect on meat
quality[ J] . Feed Industry, 2008,29( 10): 51- 53. (in Chinese)

[ 25] , . [J]. ,2005, 26(11):44- 46.

LIU Zheng-yuan, YUAN Ying. Analyse and application of the histology and biochemistry factors determinating meat
quality J] . Feed Industry, 2005, 26( 11): 44— 46. (in Chinese)

[26] s , , . mRNA [J1. ,2008,27
(3):94- 98.

TONG Hui, CHEN Jie, YANG Xiae-jing, et al. Relationship between level of m yoglobin mRN A and phenoty pic parame-
ters of meat colour in longissimus dorsi[J]. Joumal of Food Science and Biotechnology, 2008, 27(3): 94— 98. (in Chinese)

[ 27] \ \ , . [J]. ,
2006, 37(12) : 1304- 1311.

FENG Jinghai, ZHANG Mirhong, ZHENG Shan-shan, et al. The effect of cyclic high temperature on mitochondrial
ROS production, Ca**— AT Pase activity and breast meat quality of broilers[ J]. Acta Veterinaria et Zootechnica Sinica,
2006,37(12) : 1304- 1311. (in Chinese)

[ 28] Shen Q W, Underwood K R, Means W J, et al. The halothane gene, energy metabolism, adenosine monophosphate act+
vated protein kinase, and glycolysis in postmortem pig longissimus dorsi muscle[J]. Journal of Animal Sdence, 2007, 85
(4): 1054- 1061.

[29] Li X, Yang X, Shan B, et al. M eat quality is associated with muscle metabolic status but not contractile myofiber type
composition in premature pigs|[ J| . Meat Science, 2009(81) : 218- 223.

(FTAEG 5 & )



