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[ Abstract] Objective To rapidly and accurately analyze and identify the complex
chemical components in Honghua Qinggan Shisanwei pills by high performance liquid
chromatography-Q-Exactive mass spectrometry (HPLC-Q-Exactive MS), clarify the active
ingredients for the alleviation of non-alcoholic fatty liver disease, and explore the potential
mechanism of action of Honghua Qinggan Shisanwei pills by network pharmacology and
molecular docking. Methods Gradient elution was performed using methanol and aqueous
solution containing 0.1% formic acid as mobile phases. The scan was switched by alternating
positive and negative ion scanning modes with the scanning range of m/z 110-1 200. The
compounds in the formula were identified by comparing them with reference substance,
references, and self-constructed databases. Based on liquid chromatography-mass spectrometry
data, active compounds were further screened using the Traditional Chinese Medicine
Systems Pharmacology Database and Analysis Platform (TCMSP) database. Possible targets of
Honghua Qinggan Shisanwei pills were predicted and analyzed using online databases such as
SwissTargetPrediction and GeneCards, followed by KEGG and GO enrichment analyses. The
core targets were identified using the protein-protein interaction network. Finally, molecular
docking technology was employed to verify the binding viability of the active compounds
with the targets. Results A total of 75 compounds were identified from Honghua Qinggan
Shisanwei pills, including 31 flavonoids, 17 organic acids, 9 tannins, 8 cyclic enol ether terpenes,
3 lignans and 7 others. 5 core targets were identified using network pharmacological methods:
serine/threonine kinase 1 (AKT1), epidermal growth factor receptor (EGFR), human epidermal
growth factor receptor 2/tyrosine kinase receptor 2 (HER2/ERBB2), phosphatidylinositol
3-kinase regulatory subunit 1 (PI3KR1) and non-receptor tyrosine kinase Src. The KEGG
enrichment pathways mainly included the PI3K-AKT signaling pathway, the EGFR tyrosine
kinase inhibitor resistance pathway and the ERBB signaling pathway. Conclusion The complex
chemical components of Honghua Qinggan Shisanwei pills were rapidly and accurately
identified. Additionally, the potential mechanisms for the treatment of non-alcoholic fatty liver
disease were investigated, providing a scientific reference for the quality control of Honghua

Qinggan Shisanwei pills and subsequent research.

[Keywords ] Honghua Qinggan Shisanwei pills; Non-alcoholic fatty liver disease; High
performance liquid chromatography-Q-Exactive mass spectrometry; Network pharmacology;

Molecular docking; Insulin resistance; Oxidative stress
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R2 SFXERERREYIE
Table 2. Molecular docking binding energy

MOL ID HHEAL S 2N PDB%i 5 ZEEHE (keal/mol )
MOL000098 Witz 2 ( quercetin ) AKT1 6BUU -6.3
MOLO000006 KRIREZE (luteolin) -6.1
MOLO000354 2WZEZE (isorhamnetin ) -5.7
MOL001002 HEAEER (ellagic acid ) -5.5
MOLO000006 ARJREZE (luteolin ) EGFR 2GS6 -6.6
MOLO000354 2RZEZE (isorhamnetin ) -6.4
MOL001689 BAWE (acacetin ) 6.4
MOL000098 Witz 2= ( quercetin ) -6.3
MOL001002 BLAERR (ellagic acid ) -6.3
MOL000417 EH BN (calycosin ) -6.1
MOL000392 HTEARAEZ (formononetin ) -5.8
MOL001002 BLAERR (ellagic acid ) ERBB2 7PCD -87
MOL001689 SAWE (acacetin ) PI3KR1 2R4B 72
MOLO000006 ARJREZE (luteolin ) 72
MOL000098 Mtz 2 ( quercetin ) -7.1
MOLO000354 2% (isorhamnetin ) -7.0
MOL000098 Witz 2= ( quercetin ) Sre 4K11 -7.6
MOL001002 BEAERR (ellagic acid ) -7.6
MOL002565 LA E (medicarpin ) 74
MOLO000006 KRJREZE (luteolin ) 7.4
MOL006826 TR ( chebulic acid ) 13
MOLO000771 iz ZE ( naringenin ) -6.9
MOLO001689 AWE (acacetin ) -6.7
MOLO000354 2RZEZE (isorhamnetin ) -6.7
FRBE 4 HHQG 7697 NAFLD G654, W TH 4
- USRS 2N IR E A G, AR E T
TEAAM SRR O 2 A RE SR I ) OGS/ N T T
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" e, WEEAREBITE, SEfCRITHNEH)
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HABMEGOLS; TRIECHEG Y S EASS

E7 bR SX AL SR E
Figure 7. Network diagram of core targets and
corresponding active compounds
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J9 49.60%, DL K 031) . &4 %% (OB N
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TS FAETEr, HLAIF S ARITR (free fatty
acids, FFA) ¥4, FFA fE562 5 (0P B R ik
AFIFAE, st gkt g Ak, o AL RN
BRI o SEACSERAEIEA T, AR FFA B
B AFFEEIGINET, X2 FFA AN PR 2 i 21 2ok A
chEAT o, AT AN R AR, SRS
R G I AE 1 PO, BeAh, FRA B4 fifad i ik 2
FEAE R TE M SA A HFE (reactive oxygen species,
ROS) , Wk “ ZURATH” BRI G5 o,
ROS W] LIGE i ¥ FAS RGeiEmi e dE4n i Ja 1=,
MIAET A S W5 | RAEARML, BECAAE A 1,
HE— 25 T S £ S R 5 7, AR M R
HNRWIRTR R T At Rt rp & 45 EEAE
ARHWFFE 26 25 B2 P e th ) 5 M0
1, EGFR 5 ERBB2 (HER2) ¥JJ& T ERBB %%
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1% PI3K, PI3K & JE, AR BENRIEINIEE-3.45 =
PR, i —ARFFIRMOE AKT, AKT 27 TH 5
A WS -3 ( glycogen synthase kinase 3, GSK-
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9 AKT Al fiefli GSK-3 BERR AL, ZE & BT I .
AR, SIEH /DA, AKT2 2@ ER
N BRI R S 07 X6 R 15 2R A et i s ) 3
G, HE—UESE T AKT S 4E 35 15 5 M0 &
TR IS ™ I, Y AR AKT ] LU 2
PRSI T M [ 0 B R EL A0SR -2 B ( B-cell
lymphoma-2, Bel-2) FHRAIMIFET-H T (Bel-2
associated death promoter, Bad ) Fl Bel-2 #H ¢ X
FHH (Bel-2 associated X protein, Bax) | FJIIRE,
B VOAT-E A (U0 Bel-2 i Bel-XL) , i
HEAMIAE TG . AR LB, AKRBFR RS E K
i PI3K/AKT {5 5ad e, AT 2R 40 M A T35 A e
RAEFLIE ™5 Wik 2 5 5 AR R W] LGEBGE PI3K/
AKT 38 53 JBR 0 3% 15 516 =, el /b Jo B 3R 4R
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i T EZ e Y. 25 b, HHQG Al fig
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