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Research progress on mechanism of Tongmai Yangxin Recipe and its chemical
components in treatment of myocardial ischemia/reperfusion injury
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Abstract: Myocardial ischemia/reperfusion injury (MI/RI) is the key problem of poor prognosis in patients with acute myocardial
infarction after operation. Tongmai Yangxin Recipe (i ik % /02 /1) has the effects of invigorating gi, nourishing yin, dredging collaterals
and relieving pain, and contains flavonoids, lignans, saponins and other chemical components. Its pharmacological effects are different,
especially the effect of estrogenic chemicals in the treatment of MI/RI is increasingly apparent. Many studies have shown that this
recipe and its chemical components have the functions of regulating mitochondrial pathway, inhibiting inflammatory reaction,
improving vascular endothelial function and inhibiting calcium overload, and have good application potential. In recent years, the
clinical application on treating cardiovascular diseases with Tongmai Yangxin Recipe has gradually increased, and the clinical effect is
remarkable. In this paper, the chemical composition, mechanism of action and clinical research of this prescription will be sorted out
and analyzed to provide reference for its further development and treatment of cardiovascular diseases.
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Table 1 Chemical components in Tongmai Yangxin Recipe for treating myocardial ischemia/reperfusion injury and their

mechanism
TR i@ A FEFHS FEAEH @R SCHR
NBE pEES 1: p-Akt. p-GSK3B. Nrf2. HO-1, |: NF-kB. PI3K/Akt i##. TLR4/NF-kB ifi#% 19-25
TNF-a. IL-6. TLR4
i BTN 1: AMPK. TSC2. mTOR, |: NF-kB AMPK/TSC2/mTOR il . NF-xB i## 26-35
TEME R s 1: PI3K. Akt PI3K/Akt i #% 36-37
el R pEES l: Wnt. B-catenin. Caspase-9. Caspase-3  Wnt/B-catenin i 38
AHER ELTES l: NF-xB. IL-6. TNF-q NF-«B if ## 39-40
TR EUES l: TNF-a. IL-1B 41
Fh 7 2% RS 1: PI3K. Akt. Nrf2, |: NF-xB. ICAM-1. PI3K/Akt/Nrf2 ifi#% . NF-xB B 42-49
TNF-a. IL-1B
HER EEs 1: Bel-2, |: TNF-a. IL-6 50
EEAE EES 1: SIRTI SIRT1 i 51
EEFHE I t: Nrf2. HO-1 Nrf2/HO-1 i #% 52
e ZWERAFFE 11 Bel-2/Bax, |: Caspase-3 53-54
X2 -1 Z¥ERFFZ 1. SIP. Akt. ERK S1P/Akt/ERK i 55-56
HHES Ca 5 ZHENHESE | TNF-a. IL-6 57
HERR ZHELTFSE 12 Bel2, |: MKK. JNK. Caspase-8. Bax. MKK/JNK il 58-59
Caspase-3. Bax. p38MAPK
HRR ZHE R 1. Bel-2, |: p38MAPK MAPK 8% 60-62
FAXREHED  ZWEMAEE |- PIBK. Akt PI3K/Akt B 63-64
TR ZWEKNEZ 1 PI3K. Akt. SIRTI PI3K/Akt iH i 65-66
HkTFZER  AKFEEZE 1. AMPK. mTOR. ULKI, |: Caspase-3. AMPK/mTOR/ULKI i 67-69
Caspase-9
i) LA R WIEREE 1: CD36. AMPK CD36/AMPK il % 70-71
WETR HEIES  1: Bel-2/Bax, |: iNOS 72-73
HIER WS 1: Bel-2. JAK2. STAT3, |: NF-kB. Caspase- JAK2/STAT3/NF-«kB i % 74-76

3. Bax/Bcl-2

7 FoRWE 7 ForAil PIBK-BERRIVLEE 3 BN GSK3B-BEIE & MG 38 Nrf2-BH R T2 HO-1-M AT Z N E-1 - NF-kB-1%
K¥-kB  TNF-o-fJEHSER T -0 IL-6-FAZAHIAN3R-6 TLR4-Toll #£321k-4 AMPK-—BERMRE RAT L A mTOR-MFL B & 55 2
HHEA SIRTIYURE BEYWET 1 ICAM-1-ZIRIEIF 48 T-1  NOX2-MHME i Juimind — R4 H B MR L 2 PPARy-i Ukl A 158 1
SR v Bcatenin-B-IEIFEA  IL-1B-FAIMAR-1B  IL-18-F4NMIAN3R-18  ERK-ZAUASMMTT & AIAF  SIP-1-BERRENERY  INK-c-Jun
M MAPK-22 R SIS (I JAK2-Tanus WO 2 INOS- IS4 —AMA S  STAT3-(5 545 SR REIHR ¥ 3

“1” represents activation “|” represents inhibition PI3K-phosphoinositide-3-kinase ~GSK3B-glycogen synthase kinase 3f Nrf2-nuclear factor
erythroid-2 related factor2 HO-1-heme oxygenase-1 NF-kB-nuclear factor-kB  TNF-o-tumor necrosis factor-o.  IL-6-interleukin-6  TLR4-Toll-like
receptor-4  AMPK-adenosine monophosphate-activated protein kinase ~mTOR-mammalian rapamycin target protein SIRTI-silence information
adjustment factor 1 ICAM-1-intercellular adhesion molecule-1 NOX2-nicotinamide adenine dinucleotide phosphate oxidase 2 PPARy-peroxisome
proliferator activated receptor y B-catenin-B-catenin IL-1B-interleukin-1 IL-18-interleukin-18 ERK-extracellular regulated protein kinase S1P-
sphingosine 1-phosphate JNK-c-Jun N-terminal kinase MAPK-mitogen-activated protein kinase JAK2-janus activates kinase 2 iNOS-inducible

nitric oxide synthase STAT3-activator of signal transduction and transcription 3
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Fig. 1 Chemical structure of some chemical components with estrogenic activity in Tongmai Yangxin Recipe
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Fig. 2 Main mechanism of Tongmai Yangxin Recipe in

treatment of MI/RI by regulating mitochondrial pathway
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Fig. 3 Main mechanism of Tongmai Yangxin Recipe in treatment of MI/RI by inhibiting inflammatory reaction
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Fig. 4 Main mechanism of Tongmai Yangxin Recipe in
treatment of MI/RI by improving vascular endothelial

function
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Fig. 5 Pharmacological action of Tongmai Yangxin Recipe in prevention and treatment of MI/RI
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