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Abstract: The ultra-high performance liquid chromatography coupled with quadrupole time-of-flight
tandem mass spectrometry (UPLC-Q TOF MS") technology with UNIFI software was used to analyze
and identify the chemical compositions of Aconiti Lateralis Radix Praeparata (FZ) and Descurainiae
Semen Lepidii Semen (TLZ) herb pairs (FZ-TLZ). The UPLC separation was performed on a Waters
ACQUITY UPLC BEH CI18 column (1.7 pm*2.1 mmx150 mm), and the column temperature was
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30 °C, the injection volume was 2 pL. The mobile phase was consisted of 0.1% formic acid
acetonitrile (A) and 0.1% formic acid aqueous solution (B) with the flow rate of 0.2 mL/min. UPLC-
Q TOF MS" was used to collect mass spectrum data under positive and negative ion modes. Then, the
precise relative molecular mass and tandem mass spectrum information of the compounds were
analyzed by UNIFI software. Combined with the mass spectrum information of standard and relevant
references, a total of 142 compounds are identified from water extraction of FZ-TLZ, in addition to
3 common components, 96 components are identified in FZ, and 43 components are identified in
TLZ, the identified compounds are mainly alkaloids in FZ and flavonoids in TLZ. On this basis, the
mechanism and active components of FZ-TLZ in treating heart failure were studied by network
pharmacology technology. Using these components as candidate compounds, potential targets for
active ingredients and heart failure targets were identified using databases, such as TCMSP,
SwissADME, DisGeNET, Drugbank, OMIM, TTD, TTD, and GeneCards. A total of 99 active
ingredients are screened, involving 133 intersecting targets. Protein-protein interaction network was
performed using the STRING database. The key network of “drug-component-target” was constructed
using Cytoscape software, and 10 key targets (BCL2, IL6, STAT3, CASP3, PPARG, ESRI1, EGFR,
AKT1, MMP9, PTGS2) are screened using the CytoHubba plugin. Using topological parameters, 19
key active compounds are screened, including flavonoids (such as Karanjin, Kaempferol,
Isohamnetin), alkaloids (such as ignavine, Deltoin) and andrographolide compounds. The DAVID
database was used to predict the intersection target anti heart failure pathway, which are mainly
involved in the regulation of AGE-RAGE signaling pathway in diabetic complications, EGFR
tyrosine kinase inhibitor resistance and HIF-1 signaling pathway. This study not only provides data
support for comprehensive understanding of the chemical composition of the compatibility of FZ and
TLZ, but also is a preliminary research basis for clarifying the potential mechanism of FZ and TLZ in
treating heart failure.
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Table 1 Key active compounds of FZ-TLZ for treating HF
o . 3T Al o AT S TE T RE BAET =2 Sl
75 oy Molecular  JE{H B L Adduct  Molecular Error/  Fragment 2t Chemical
No Compound CC . . 6 Herb
formula  Degree ion ion peak (m/z) %10 ion (m/z) source
1 IKE CisH,0, 31 0.1181 0.4134 [M+H]”  293.0793 -5.3  221.0584 FzZ ik
2 REGELENER  CyHy0, 28  0.0746 0.4016 [M+H]"  335.2197 -5.8 317.2186, FZ -
281.0554, RS
287.2007
3 TEIR CyH;NOs 27 0.0692 03984 [M+H]"  450.2269 —1.4 4322477, FZ ‘B
58.0630
4 EWEERDL  CwHNO, 26 0.0628 03968 [M+H]™  464.2803 1.7 3422439, FZ AW
314.2215
5 Tl /RZH CoH,005 26 0.1228 03921 [M-H]"  327.1230 -23  229.1433, FZ AW
169.1237
6 11,141 CyuHy0, 25 0.0844 04116 [M+H]"  309.2785 -1.1 710860, FZ, JEWmR
i3 89.0603, TLZ
93.0706
7 3-B-MEETIE)-  CyH,50, 25 0.0535 03800 [M-H]  369.1021 —2.0 351.0848, TLZ ik
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