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AMPK Activity and Glycolysis of Postmortem Beef at Different Altitudes
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Abstract; With the aim to explore the effects of AMPK activity, AMPK mRNA expression ( PRKAAL,
PRKAA2) in beef during the post-mortem period were measured in Yushu yak (4 500 m above sea
level ) , Gannan yak (3 000 m above sea level) and Simmental hybrid beef (1 500 m above sea level)
changes in glycolysis and energy metabolism. The results showed that the AMPK activities was in a
ascending trend as Simmental hybrids, Gannan yak and Yushu yak; the expression of PRKAAI in
Simmental hybrid was slightly lower than that in Gannan and Yushu; the expression of PRKAA2 in
Simmental hybrid was significantly lower than that in Gannan and Yushu (P <0.05). In 12 ~ 168 h,
lactate content and free glucose content were in a ascending trend as Simmental hybrid cattle, Gannan
yak and Yushu yak; in 72 ~ 168 h, pH value and muscle glycogen content were in a descending trend as
Simmental hybrid cattle, Gannan yak and Yushu yak; early maturity ATP, ADP and AMP were in a
descending trend as Simmental hybrid cattle, Gannan yak and Yushu yak. In summary, as PRKAA1 and
PRKAA2 gene expression in high-altitude beef body was high, AMPK was activated to increase activity,
ATP concentration was lower, AMP production was increased, tissue glycolysis was accelerated, muscle
lactate content was increase and pH value was lowered, thus affecting the quality of meat. The activity of
AMPK in beef was increased under high altitude with hypoxia adaptability, which accelerated glycolysis
metabolism and more effectively regulated energy generation.
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4 % KB HEE (200 +20) kg, MEAE A& F 1 3 RFEA 2
10 3k, SATHTA5 & 16 ~18 h, 257K 2 h, & 52 )5 37 R EX
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Tab.1 Primer sequences and parameter used for real-time quantitative PCR

X DNA % fift e’
FEHZF JFH1S Gene Bank B3R5 HE/EZITCR FRE . .
B/ % i/ C [ £ /bp
1E 1] : CACACATGAATGCAAAGATAGCTGA 40.0 63.5
PRKAA1 BA040395 NM0011098022 109
JZ 1] : ATTACTTCTGGTGCAGCATAGTTGG 44.0 62.8
1E 18] : GAAGATCGGCCACTACGTGCT 57.1 63.8
PRKAA2 BA073991 NMO0012056051 -~ 93
J2 1] : ACTTTATGGCCTGTCAATTGATGCT 40.0 64. 1
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T XS 52 I € f PCR B 847 b B A0 43 #r , B8
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Changes of AMPK activity during conditioning time
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Tab.2 Change of yak skeletal muscle quality during conditioning time

IR 1] /B

24

72

120

168

(5.63 +0.19)"
(5.62 £0.09)*
(5.63 £0.18)*

(5.58 £0.28)*
(5.54 +0.12)"®
(5.53 £0.12)""

(5.63 £0.11)"*
(5.62 £0.18) AP
(5.61 £0.11) "

(5.69 £0.08)"*
(5.65 £0.19) "
(5.63 £0.11) "

(4.31 £0.12)"
(4.21 £0.03)"
(4.15 £0.08)""

(3.32£0.11)
(3.13 £0.07) <"
(3.07 +£0.08)“

(2.47 £0.03)*
(2.43 £0.03)%
(2.350.11)%

(1.94 £0.01)
(1.88 £0.01)°*
(1.83 £0.07) "

(9.85 +0.040)"*
(8.83 £0.058)""
(8.39 +0.069) ¢

(8.43 £0.064) ¢
(8.77 £0.107)®
(9.86 +0.042)"

(8.48 £0.068)°
(8.77 £0.078) "
(9.83 +0.067)"

(8.47 £0.051)°
(8.75 £0.065)®
(9.59 £0.071)**

=L FEA
0 12
[ (6.57 £0.12)™ (5.70 £0. 11)%4
pH fE HE4Ed  (6.60+0.18)"  (5.84 £0.14)"
TR (6.64 £0.13)* (5.85+0.14)"
Jr— [P S (5.68 +0.08)** (4.87 £0.10)"
g Wt (5.5020.07)"  (4.7520.03)"
ERAES (5.38+0.03)% (464 20.22)"
e TERE S (9.63£0.048) (9,58 +0.030)"
fjﬁﬁﬁfﬁ HrgtEd  (8.75 =0, 102)“% (8.76 =0. 080)““v
FMAEL 8.46 £0.031)*C  (8.53 £0.055)"C
B . LA (97.80 £1.64)™  (130.66 +4.27)"
AR WD (93.30£5.23)*F  (121.59 +£3.35)"8
/(ngeml. ") FRIEL (89.39£3.09)°  (118.15 £1.56)"

(165.91 +3.25)°*
(154.97 +5.05)°®
(149.97 +3.03)®

(214.95 +3.08) ¢
(222.28 +3.77)®
(236.65 +3.56) ™

(158.80 +1.87)°®
(161.13 £6.07)®
(173.39 £2.09)“*

(139.59 +2.96) ¢
(144.59 +6.60) "
(155.75 £3.56)*

Wil 25 52 5 R HEAT , ATP B WAL, LI k2
REREE ), DL P 4L 80 TT 1R 2k 5 TU M, A T 1R
FEARAASME T WK L T 07 3R 2 AR g, — %
TR BT (ATP) JHFEXG i, ATP (14 ¥ J& /K SF FEAIG , AMP
AR, F U B 5'-AMP R AMPK FH B A/ER
WiE AMPK' ' AMPK 8035 f 3 7 ob fE B ADP
AMP B FEAR . 04 3 FTm , N [ I 4K v B 4
S5 ADP [ FE B AER R BB ) TR (P <

0.05) , fIRHF R A P 2% ADP & IR AR
3 HRIE

I E AR AR (4K 4 500 m) H R AE R
(3443 000 m) FIPH ]85 IR 2% 28 P A (4R 1500 m)
S Ja LG B P A A AMPK i P AMPK 5 [
(PRKAA1 PRKAA2) mRNA 23k & % % 1 fE &
AR A AZ A AT UG H R T 300 X AMPK ) 35 78 5
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Tab.3 Change of yak skeletal muscle energy metabolism during conditioning time mmol/g
Hibi B PR/
0 12 24 72 120 168
PiZe (3.51 £0.110)**  (2.61 £0.105)"*  (2.27 +0.180)°*  (0.62 +0.115)°* (0.82 £0.101)™ (1.09 £0.036)**
ATP BEJR By HEEE  (3.11£0.093)™  (2.13 £0.062)"®  (1.97 £0.053)°®  (0.36 £0.056)® (0.73 £0.067)*® (0.86 +0.055) "
FEREEL (3.02£0.041)*  (1.95+0.055)"¢  (1.84 £0.051)"  (0.22 £0.036)“® (0.51 £0.025)°° (0.61 £0.020)
PZRr  (4.43 £0.122)*Y  (2.57 £0.059)"*  (0.88 £0.030)%*  (1.38 +£0.080)°* (1.16 £0.065)°* (1.21 £0.057)*
ADP JEE R 5k v B HEgHED  (4.19 £0.026)*®  (2.12+0.073)"®  (0.69 £0.070)™ (1.05 £0.112)°® (0. 88 £0.087)°® (0.98 +0.025)°"
EMIEL (3.99 £0.042)°C  (1.90 £0.045)"C  (0.54 £0.036) " (0.77 £0.078)°¢  (0.72 £0.031)*®  (0.81 £0.055)®
PEZes: (0.29 £0.018)*  (0.19 £0.013)“*  (0.23 +0.012)"*  (0.16 £0.010)™ (0.15 £0.015)*  (0.12 £0.002)A
AMP JE IR 0T i vk BE HEHED  (0.27 £0.015)™  (0.15 £0.011)°®  (0.20 £0.009)"®  (0.13 £0.006)“®  (0.11 £0.005)"®  (0.09 £0.007) "
ERAHEE (0.25+0.004)*  (0.14 £0.010)®  (0.18 £0.008)"® (0.12 £0.003)®  (0.08 £0.007)“ (0.07 +0.003) **

TR D X, I H S R X 457 T PRKAAL
PRKAA2 B [F %3k & ¥ FARE R AT o XUl
PRKAAL L) % PRKAA2 JE[H % ik & TF 5 & fiff AMPK
FA) 35 MRG0, AMPK B 300 T L 2 5 1R Ab W % i 3

KA FLIR , o i 2 Ja s LA 4 R 1 A QI A1
DALt i i A ARG 4R3I PR T R AL AMPK i1 5 7 4%
T, DT T bR e e A, AT R0 3 R A A A R, R
BT AR RREE T &

G (R T A 05 0, DT flE OB A R AR, A JEAR
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