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Abstract:Objective To observe the effects of Guanxindanshen drop pills on AMPK-uncoupling protein 2 of ischemic myocardium.
Methods The pig ischemic myocardium models by placing ameroid constrictors were divided into sham group,model group,Guanxin-
danshen drop pills(GXDS) group and Trimetazidine(TMZ) group.The myocardial structure,cardiac function,levels of energy parame-
ters,genes and proteins of uncoupling protein 2(UCP2) and its upstream AMPK were detected.Results Ejection fraction, fractional
shortening and ventricular wall thickening in the model group were significantly decreased than those in the sham group.Ejection frac-
tion,and ventricular wall thickening were increased in the GXDS group and TMZ group compared with those in the model group.The
levels of adenosine triphosphate (ATP),the total adenosine acid content and energy charge in the myocardium of the model group
were decreased than those in the sham group.The levels of ATP,and energy charge were increased in the GXDS group and TMZ
group compared with those in the sham group.In the model group,protein expression and mRNA levels of adenosine monophosphate
activated protein kinase (AMPK) and UCP2 were increased,and AMPK phosphorylation rate was increased.The ischemia-induced in-
crease of UCP2 and AMPK,and reduce AMPK phosphorylation,were improved by GSDS and TMZ.Conclusion Guanxindanshen drop
pills could improve the systolic function of ischemic myocardium,reduce AMPK activation and UCP2 levels.

Keywords:coronary heart disease;mitochondria;adenosine monophosphate activated protein kinase;uncoupling protein 2;Guanxindan-
shen drop pills;pig
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111 SEeshyy 3 38 G T A ME IS H L iR
H18~23 kg, H KT HRAEYE TR HARA A
PR,

1.1.2 LR ALE MY & Ameroid 45 %5 3 ( 3£ [H
Research Instrument SW). # 7 1 (faf > Philips
EPIQ 7). = 2L AH £ 15 {X (35 @ Waters €2695-
2489) . Yti¢ Wi (H A OLYMPUS BX43), i i Hi
T W8 (B A HITACHIH-7650) . Hi k1% (3£ [ Bio-
Rad) . %5t &t PCR X (3£ [E Applied BiosystemsA-
BI7500) , AMPK #i & (3% [E santacruz sc-25792),
PAMPK & (3£ [E CST 2535), Jf.0rF+ 2 JL (R g
T R Sl 42 D, Eh T i 35 Al 58 5 (R R it 4 A
#45), UCP2 #i{Ak (3£ H santacruz sc-6525) .

1.2 STk

1.2 g0 MU RDE ST Zi2k & 8 h e, H
FE L 0.5 mg/kg UL S, T IAE 2 mg/kg WL 3 4T,
OB SR 1% ~ 3% M A 4E+5 R, 1 5 R
B, T Bl U RS R ST B XM XN 1 em, B A
2.5 mm Ameroid 4i ZE H ., BFARAL TH FHEHAE
ABER, RIGHTHEE 320 U # Ik E, o ik
P ORI L I 8L R R R 3R 4 .

122 W d AT E 4 ARG 16 B, Hp
BFARA 4 H, H A 12 FOR 4 & 5 Bl AL 2 o0 45 A
5560 S AL (GXDS) 21 il il & fil s (TMZ) 4.,
Rl 4 2, BRAARBFRHAA TIERRE; TMZ H
FEIE 5 B L ah L in £k 152 #h 3& flh 1% 40 mg/d; GXDS 41
TEIE R LAl sl P 2% AL 800 mg/d. 44 24
JEA AL 6 F .

1.23 OUIRERI 25 )E ORI IA R L 2 ER
25N 3 L 0 Bl B A5 210 0 B DI RE TS A A2
Aok R W1 A& B (LVEDV), A& = W 4 K W & -
(LVESV) Gt Il 5> 1 (EF) 8 5l 45 58 R (FS) L 2 E I 4
KWIPAE (LVIDs) | A2 % &F 7k R W1 9 42 (LVIDd) | % BE
WIEZE(WT),

1.2.4 HUF  10% S AL 80 15 mL FE# Bk 7 5 4k 58 3h
By, I M B BE L AR B ER K sh vk i BUR SO L. ¥
1 mm?® BRAS [E 2 7E 2.5% % L, DL B BT R T
TR T W5, 10% Ay v 1 H S b [, O K RS B A
(HE) %17,

125 =WIRIEHE (ATP) . Wi IR H (ADP) . — W5 iR
fH CAMP) & &€ Sh WAL SE 5 . 31 20 i ] 2ok 4

Gy B AT LR R 43 25 . ATP.ADP.AMP 1 % &
M 3 VR A € R (HPLC) 0 5E . i R R 1T S &
(TAN) FIfigfif (EC) WY1 A F . TAN=ATP+
ADP+AMP;EC= (ATP+ 1/2ADP)/TAN "2/,

1.2.6 AMP 75 1LEE H % (AMPK) . pAMPK,UCP2 %
BAKF BE RIPA SS9 L n A
fit i . 2139 3.4 °C .13 000 r/min .0> 20 min. B I
. BCA LM B MR EE, B AL L FE 20 pg. Ve 45 2 1H
J£ 90 V, 25 20 min; 53 B ETH K 160 V9B 5% B )5
P R % T 3% BSA-TBST 1. % i 42 % 30 min.
— P H . H 3% BSA-TBST i BB —4i. ZWEH 10
min,4 CiI & . AMPK % Lt 5] 1 : 200, UCP2 #; B¢
L] 12 200, % H ZHeiE & . in A ECL ) b7, BE % .
1.2.7 AMPK Fl UCP2 mRNA kK ER M 511
65 Invitrogen A Fl & . AMPK L JiF 51 ¥ . CAA-
CAAGCCCACCTGATTCTTTTCT. AMPK T i 51 ¥ -
ATGCCATTTTGCTTTCCTTACACCT; UCP2 I iif 5l
#: TCACCCAATGTCGCTCGTA. UCP2 F il 5| ¥ -
GGCAGGGAAGGTCATCTGT; GAPDH I #i% 5| ¥ .
GGCTACACTGAGGACCAGGTTG. GAPDH T iif 5l
1. CCAGGAAATGAGCTTGACGAA, B2 41, $2 Bt
A RNA, #EA7 BT s & . oK PrimeScript™ RT rea-
gent Kit with gDNA Eraser #17 cDNA & §%45% . Real-
time PCR & i & Rt & 41 F : 2 X Master Mix10 pL.
10 pmmoL #J PCR ¥ % 51% F 0.5 xL, 10 pmmoL HJ
PCR #5519 R 0.5 pL, MI7K 2= B8RRI N 18 pl, ¥
IRAWONE] 96-PCR 4] I (9 A5 A~ FL w5 T3 A X B
1 2 L cDNA, #% DL T & /¥ #17:95 *C, 30 s; 40 1~
PCR (95 °C .5 5;60 ‘C .40 s), N T &7 PCR j*
YRy it 4, 9738 R A5 R 5, 4% (95 °C, 10 s; 60
°C,60 5595 °C,15 ), Jf P\ 60 C L1 i3] 99 C.
1.3 SGiil=¢4b#  RA SPSS 23.0 #f70#r. il &
TR LU SR E R (X £ s) Fom; M TS ERS
1 J7 255 % & M one-way ANOVA . [H £ J7 2 7 #r
AT A LB ARG R S B g, DL P << 0.05
hESEA G FE L,

2 & B

21 —EO ARJET W Z Ameroid 4 4% 2 Bl
Wi shisk /b, & HURE 4 L Ak B 22, B R v B b, Y
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22 O AEYIERREIN SR TFORA LB B EF ORI
FSKEML. ZRARITHE L, SERA ML, TMZ 4
EF At . 2R A 411245 X (P <0.05).GXDS 41 EF
BRI T, 22 7 gt E L (P <<0.05) , TMZ 4



. 2274 -

CHINESE JOURNAL OF INTEGRATIVE MEDICINE ON CARDIO-CEREBROVASCULAR DISEASE

August 2019 Vol.17 No. 15

5 GXDS 4l b5 EF 2% K&l B L. BFRAS
MR L3  WT 256 813 X (P <<0.05) . KT
AR5 TMZ 41 .GXDS 4l It E R KGRI # B X. 5

REFIZHAH L, TMZ 4171 GXDS A WT . 2 5 A 4
23 (P <{0.05), iELFE1,

F1 BRARHGTHEEFLIENEEIRIRIEE (X £5)
24 5 H% LVEDV(mL)  LVESV(mL) EF(%) LVIDd(cm)  LVIDs(cm) FS(%) WT(%)
BFAA 4 26.18+5.19 8.43+194 67.07+:9.96 359+042 2.094+0.33 41.91+3.74 42.10-8.02
AT 4 4  36.40-1210 20.15+6.74" 44.70+2.00"7 3.801+-0.56 2.881-0.48 24.28+7.74" 21.26+3.93"
T™MZ 21 4  2998+7.16 11.484-1.08 60.72+5.68° 3.304-0.38 2.074-0.38 37.48+895  36.48+7.51?
GXDS 4 4 299311066 11.831:-3.54 59.69+-3.48° 383067 2594075 3322+985  36.81+5.81?

SR FARAILE .1 P <<0.05; SR L& .2) P <0.05
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o 4 &
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& 1
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25 ATP.ADP.AMP % &  HPLC &l 4 41 19 =
REWERR 1k A 9 K 7. B A 4 5 18 F R 41 ATP. ADP,
TAN.EC /K-F b8 2 5 A g it 2 & X (P <<0.05),
AMP 7K1 22 % Jo g it 5 52 X ; GXDS 445 TMZ 4 7E
ATP 7K ¥ b 4 455 70 4 5, ADP 7K S %5 55 70 4 [ A1

AMP  TAN 7K V- 22 R o Ge 15 22 X, 1 EC /KPR 5 A
B, 2 RA LT 5 L (P <<0.05) ; GXDS 41 ATP
M EC /KB # TMZ & 02 22 R L g it 3 X,
UL 2,

F2 BALNEESHNEESHKE(Xx Ls)

i R ATP(pg/g) ADP(u9/g AMP(1.g/@) TAN(pg/Q) EC

BF R4 4 274.71+5.80 132.22+29.80 62.54+5.37 469.47+23.57 0.73+0.01
FR AL 2] 4 54.89+0.61"  255.04--51.20" 84.28+43.76 294.22+16.12" 0.46+0.06"
T™MZ 24 4 185.38--20.01"2 146.21+20.01? 100.36+ 20.01 431.95-+20.09 0.60-£0.04"?
GXDS 4 4 218.70+34.38"? 126.72+ 16.31? 85.12--29.08 430.53+12.57 0.65+0.072

5/FARALE 1D P <0.05; 5HERAHE .2) P<0.05
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0.05), #7EI4 pAMPK/AMPK %5 Hi 4y 3 40 W % Jh i
EFESGIIFE X, 441 UCP2 2R A 41 E X
(P <C0.05),#i#l4H UCP2 & T F AR 41 .GXDS 4.
TMZ 4. WA 3,

AVIPK i ———

PAMPK [ S S —

UCP2 i S Ao D
@

GAPDH

BFARE BRAE TMZ4 GXDSH

EB TR BB B4

300 1000 * B TMZA [ GXDS4

200 0004

= 100 000

Protein expression
(arbitrary units)

AMPK pAMK UCP2
S5EFARALE, » P<<0.05; LI RIH L% .4 P<0.05
B 3 AMPK.pAMPK.UCP2 3% B Fkik/k T

2.7 AMPK,UCP2 mRNA /K- %&ik SEFARLM
Fbis BT 2H AMPK I UCP2 it 3 [K 3% ik K F T 55
LSH G E X (P <0.05), TMZ 41 #1 GXDS 41
TH 5, AMPK 1 UCP2 J A 7K S 30 45 4 21 R 1K, 22 7
A& (P <0.05), LA 4,
3 1 it

A S0 3 o 7E 5 09 T RE S B Ameroid 4 48 B,
ST A0 JUL R i ASE AR U8 % O UL 4 ) R B
T 4 B 45 LA L 2ROk R N IS UCP2 e &R, R
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