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Study on pharmacological components and mechanism of Qingre huoxue decoction in improving
myocardial ischemia-reperfusion injury

LI Rui', JI Shuliang®, ZHANG Jiechun’, SUN Zhizhong®, YANG Xiaodan®’, LIU Yude', KUANG Zaoyuan', QING
Lijin', WU Wei' (1. Dept. of Cardiovascular Disease, the First Affiliated Hospital of Guangzhou University of
Chinese Medicine, Guangzhou 440100, China;Z2. The First Clinical School of Medicine, Guangzhou University
of Chinese Medicine, Guangzhou 440100, China; 3. Dept. of Respiration, the Affiliated TCM Hospital of
Guangzhou Medical University, Guangzhou 440100, China; 4. College of Basic Medicine,
University of Chinese Medicine, Guangzhou 440100, China)

Guangzhou

ABSTRACT OBJECTIVE To investigate the pharmacological components and mechanism of Qingre huoxue decoction in
improving myocardial ischemia-reperfusion injury (MIRI). METHODS Forty-two rats were randomly divided into sham operation
group (normal saline) , model group (normal saline) , Qingre huoxue decoction low-dose, medium-dose and high-dose groups
(4.94, 9.88, 19.79 g/kg) , Qingre huoxue decoction drug-containing serum group (19.79 g/kg) and blank serum group (normal
saline) , with 6 rats in each group. Each group was given corresponding drug/normal saline intragastrically, once a day, for
consecutive 2 weeks. Twelve hours after last administration, except for serum groups, MIRI model was induced in other groups
(only threading without ligation in sham operation group). After modeling, cardiac histopathology was observed and apoptosis level
was detected. UPLC-MS was used to analyze the samples in Qingre huoxue decoction drug-containing serum group and blank serum
group. The main pharmacological components were screened with the help of relevant databases. Multivariate statistical methods

were used to analyze the differential metabolites and related
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metabolic pathways. Validation test was performed based on

oxidative stress indicators. RESULTS Qingre huoxue
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decoction could improve the pathological injury of cardiac
tissue and decrease apoptosis rate of cardiac cells in MIRI

model rats (P<<0.05). Qingre huoxue decoction drug-

containing serum contained 20 main pharmacological
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components such as baicalin, succinic acid, baicalein, cryptotanshinone, isoferulic acid, protocatechuic aldehyde. Qingre huoxue

decoction could significantly up-regulate the levels of 15 metabolites including L-arginine, L-arginine, citric acid, glutathione, 3-D-

glucose and L-carnitine, and down-regulated the levels of 14 metabolites including arachidonic acid, 3-phosphate-d-glycerol

phosphate, linoleic acid, docosahexaenoic acid, phosphatidylcholine and lysophosphatidylcholine (P<<0.05). These metabolites

were mainly involved in energy metabolism, inflammatory injury, oxidative stress and autophagy. Results of validation tests

showed that Qingre huoxue decoction could significantly reduce the levels of malondialdehyde, and increased the levels of

superoxide dismutase (except for low-dose group) and glutathione peroxidase significantly (P<<0.05). CONCLUSIONS Qingre

huoxue decoction can improve the injury of cardiac tissue in MIRI model rats. Its pharmacological components include baicalin,

cryptotanshinone, isoferulic acid, protocatechualdehyde, etc. Furthermore, it may play a protective role in MIRI by improving

myocardial energy metabolism, down-regulating oxidative stress, inhibiting inflammation infiltration.

KEYWORDS Qingre huoxue decoction; myocardial ischemia-reperfusion injury; pharmacological components; mechanism

Bifi 5 F5-3E 1 IR T N 28 B 5 kA AR (percutaneous
coronary intervention, PCI) {3 & , 20140 JILAH BE (acute
myocardial infarction, AMI) Y95 JE 46 b & FEAIK . SR,
Wt e Lo S8 RO IR AR TN, AMI-PCTUAR R JC A i B
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JE FATFIE 45 FEE T4 90 min, o5 P VE I 22 55 AipBE B If 0
LR 431 52 2130, HLC v ] ST BE R B 509% LA L T 15 458
) JESEH A 5 A R A il KO I AT
25 [ I3 4 RN P 037 5 24 10035 4 KBRS #E4T MIRI
TS, FARK N 24 2 h 5 208 3= s BRI, IfAE 2 3 i
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METLIN (http: //enigma.lbl.gov/metlin/ ) B4 5 #1751
AT FEH TR AR R A N Bk (R 1
(B A 0) >50% FIAL A 1 T A 15 —F i LI /IMELIY 1/2
AT, AR A A W e P 45 R 4T 43 32047 0 1 [ 7

TEZED 202245 33 5 231

Bt Sy =36 73 (il 73 60 73 ) 5 <36 7340 4 s MRS RN 1
B, IHEBR'] , e Je e AE 17 B - Bl 5 0 o — Bl R
W%, 5 SLbE e N LA R B A 7 53T o
244 RO HT FT 243750 T 4 ik &
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®1 BFEREMZSHMBFHHEZHZELS

lids 5 (R min AR ke 3¢q g HFEAEA
1 13 5873 Culi0y FEATF (baicalin) WAL 15 S 3768 319.50
2 b 5,596 CHi0s TR AloroxylinA) A 94643.56
3 2 1182 CHO; 3R (succinic acid) i 5 05 644.84
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(x*+s,n=6)
A5 MDA/(nmol/mL) SOD/(U/mL) GSH-Px/(U/mL)
A4 73611350 387112085 304524353
i 5266532 211.66£23.14° 104.88 £ 33.43°
EREmAIH R 33.65£3.99° 24687+1791 187.14£2730°
BNE LA R [5.14£3.15" 213342179 27143427708
EE IR A 10.09£2.33 338.11£20.50 335,71 £ 22,03

a: SRF AR AL, P<0.05;b: S HAEL, P<0.05;¢: 5T A
% L3 0GR 4 LA, P<<0.055 d - 45 3 34 1L 0% o I 1L A, P<
0.05
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K EGOWLE WE40 i M2 BUR AL, HEE bt R b
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