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Effect of Aqueous Extract of Jiangxiang (Dalbergia Odorifera) on

Mitochondrial Energy Metabolism in Rats with Acute Myocardial

Infarction Based on AMPK Pathway
ZHANG Hui-tao, QIE Tao
(West Hospital of Baoding First Central Hospital Baoding, Hebei 071000, China)

[Abstract] Objective: To investigate the effects of aqueous extract of dalbergia odorifera (DOA) on cardiac
function and mitochondrial energy metabolism in acute myocardial infarction (AMI) rats through AMPK signaling
pathway. Methods: 60 rats were randomly divided into sham operation group, model group, DOA group, agonist
group, and agonist+DOA group. Each drug groups was gavaged with corresponding drugs respectively, and sham
operation group and model group were gavaged with equal volume of normal saline, for consecutive 7 days.
Except sham operation group, AMI model was established in other groups. Left ventricular ejection fraction
(LVEF), left ventricular short axis shortening (LVFS), left ventricular end diastolic diameter (LVEDD), left ventricular
end systolic diameter (LVESD), and the contents of adenosine monophosphate (AMP), adenosine diphosphate (ADP)
and adenosine triphosphate (ATP) in serum were measured. Myocardial infarct size, malondialdehyde (MDA) content
and superoxide dismutase (SOD) activity, as well as the expression of AMPK, p—AMPK, peroxide proliferation
activated receptor vy coactivator (PGC-1a) and p-PGC—-la protein were detected. Results: In the model group
and agonist group, the arrangement of cardiomyocytes was disordered, the intercellular space was widened and
the muscle fibers were broken. In the DOA group, the pathological changes of myocardial cells were reduced

and tended to be normal. The cardiomyocyte pathological changes of rats in the agonist+DOA group were more
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severe than those in the DOA group, and were lower than those in the agonist group. The contents of LVEF,
LVFS, ATP and SOD activity in the model group were lower than those in DOA group (P<0.05), but higher than
those in agonist group (P<0.05). The LVEDD, LVESD, myocardial infarction area, the contents of ADP, AMP,
MDA, and the relative expression of p—AMPK protein and p—PGC-1a protein in the model group were higher
than those in DOA group (P<0.05), but lower than those in agonist group (P<0.05). The LVEF, LVFS, the contents
of ATP and SOD activity in agonist+DOA group were lower than those in DOA group (P<0.05), but higher than
those in agonist group (P<0.05). The LVEDD, LVESD, myocardial infarction area, the contents of ADP, AMP,
MDA, and the relative expression of p~AMPK protein and P-PGC-1la protein in agonist+DOA group were higher

than those in DOA group (P<0.05), and lower than agonist group (P<0.05). Conclusions: DOA can improve cardiac

dysfunction, reduce the level of oxidative stress and enhance mitochondrial energy synthesis in AMI rats, which

may play a regulatory role by regulating AMPK/PGC-1la signaling pathway.

[Keywords] acute myocardial infarction; aqueous extract of Jiangxiang (Dalbergia Odorifera); AMPK pathway;

energy metabolism; mitochondria; rat
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TR AR 13 (adenosine monophosphate activated protein
kinase , AMPK ) /33 % 1k ) 3% 48 380105 52 4 v i B 3006 R 7
(peroxisome proliferator—activated receptor vy co—activator la,
PGC—1o) {5 1 B R AT S P I K - B8 e LB 1R
R IIRE , DUBR R A SC 25 WD I & S AMIRY I PRI T
Rft2%,
1 #MR5A®
11 S%%zhdh  8JEIRSPRYUAEMESD R 60 H , 745 it 180~
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odorifera, DOA) (4li[#>98% , i %/ NEAEYI B A IR ST AR,
HE5:20181206) 55— %2 5 I ik —4 — HH B i 2% T T 4% T T
(5 —amino -4 —imidazolecarboxamide riboside, AICAR) ( 3¢ [#
Sigma-AldrichZA A, b5 :20190123) ; TTC Y2 (3 [H Sigma 2y
A, #t45 :20190322) 5 HL 3 R I (adenosinemonophosphate,,
AMP) I 5 & (it 5 :20181007) . — 4 R it 1 (adenosine
diphosphate , ADP) i 1| & (1t %5 : 20180815) il = 8% i i 1F
(adenosine triphosphate , ATP) i 51 & (k45 :20190412) ¥l
FI RS 5 RIS A TR PR B 5 8 AL (superoxide

dismutase, SOD)IRFEEHES:20180910) N _(malondialdehyde ,
MDA) i) £ (415 :20190405) £ 1 B 5 A 1) TR
FEIT; GbiR FAMPKHLAR (L5 :20180712) .p-AMPKHUA (I
5:20180814) .PGC-1otIAR (L5 :20190425) .p-PGC - la Bt
& (41t : 20190321) . GAPDH T 4 (4t -5 : 20180911) #11y
H 3% SantaCruz/A 7

1.3 Z&EME  RWDAO7TEIFILHL (v [ B IR A i L A
RS F]) 5 8] 30 ( H AR Olympus A Rl 5 FEUKAL (FE 375 —
HLTAXER ) s ZIRERFR X (3E [ Bio-Rad A H])

14 smb% 60 SRR, E MRS dIF , BibLr A
T AL BRI B /KSR BEhFR A sl + B AR K
PP, FELH 12 B KA L RISl + B A /K S 4 R
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22 BAKXRAFFATPADP AMPAZ s BRI KR
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24131 YR é%%ﬁ;ﬁ;mgﬁggm LVEF(%) LVFS(%) LVEDD(mm)  LVESD(mm)
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P 0.000 0.000 0.000 0.000
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e
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E. %30 7+ Akt ah
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BFARA HEAR 2 R KR A ez Bl EAE B R+ B A K SR
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