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Abstract: Objective To verify the core functional component group (CFCG) and potential pathways of Erzhi Pill (EZP)
in treating liver fibrosis based on network pharmacology and experimental analysis. Methods All chemical components of
EZP were collected from TCMSP database and literature. The Pre ADMET, Similarity Ensemble Approach and SwissTar-
getPrediction were used to filter potential active components and predict targets. GeneCards, DisGeNET and STRING

AT . ﬁfr‘ﬁé‘%ﬁmﬁﬁjﬁﬁ%m%%%{f(zozoz\1515010412\2022A1515010121)o
PR T A BT Lo BT L BIEFTT ) D R 22
il m@%:ﬂmﬁ W ARG 5L RS T ) I R 242

-211-



IR 2427 2025 4 4 155 15 45 2 1)
Anti—tumor Pharmacy, April 2025, Vol. 15, No.2

were used to collect pathogenic genes and construct protein—protein interactions (PPI) networks, and weighted gene net-
works were constructed by Cytoscape 3.9.1. A new model was built to construct the functional effect space (FES), and
cumulative contribution rate (CCR) of components was then calculated to obtain CFCG, and finally GO and KEGG path-
way enrichment analyses were performed. The in vitro cultured human hepatic stellate cells (LX-2) cells were divided
into the blank group (no TGF-B1 stimulation), the control group (20 ng-mL™" TGF-B1 stimulation) and the compound
groups (0, 6.25, 12.5, 25, 50, 100, 200 pwmol-L™"). CCK-8 assay was performed to detect the effects of the compounds
on the viability of the cells, and qPCR assay was used to detect the effects of compounds on the expression of collagen
type TA1 (COL1A1) in LX-2, and Western blotting assay to verify the potential therapeutic mechanism.Results The
CFCG of EZP contains a total of 22 compounds. According to their CCR ranking, the top eight compounds were selected
for CCK-8 assay, and all of them were not cytotoxic within the tested concentration. The qPCR results showed that pro-
tocatechuic acid, quercetin, cynaroside, and luteolin significantly inhibited COL1A1 expression compared with TGF-3
1-stimulated cells. GO and KEGG analysis and Western blotting validation revealed that these four compounds inhibit-
ed the expressions of PI3K, p—PI3K, AKT, p—AKT, and HIF1-a. Conclusion Protocatechuic acid, caffeic acid, querce-

tin, cynaroside and luteolin are the core components of EZP to exert anti—hepatic fibrosis effects, and its mechanism

may be related to the regulation on PI3K-AKT and HIF1-« signaling pathways.

Keywords: Liver fibrosis; Erzhi Pill; Network pharmacology; Core functional component group; Mechanisms
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Tab. 1 Collection of components of EZP from literature

Jr il 2 i Ttk WelE/(mg-g) BN
—FH wedelolactone HPLC 1.134+0.156 [5]
luteolin HPLC 0.303 5+0.231 5 [5]
oleonuezhenide HPLC 2.116 5+0.718 5 [5]
echinacoside HPLC 0.370+0.090 [5]
oleanolic acid HPLC 0.494 [5]
et apigenin—7-0—glucoside RP-HPLC 0.647+0.478 [6]
luteolin—7-0-glucoside HPLC-Q-HR/MS 0.379 3+0.162 9 [7]
quercetin HPLC-Q-HR/MS 0.006 0+0.005 0 [7]
isoquercitrin UPLC 1.325+0.085 (8]
ecliptasaponin A HPLC-Q-HR/MS 0.107 3+0.054 1 [7]
echinocystic acid-28-0—B-D—glucoside HPLC 17.835+14.715" (9]
linarin HPLC 5.402+4.478 [6]
isochlorogenic acid C HPLC 2.060+0.060 [8]
chlorogenic acid HPLC 0.160+0.040 [5]
isochlorogenic acid B UPLC 1.876 5+1.867 5 [10]
isodemethylwedelolactone RP-HPLC 0.668+0.440 [11]
caffeic acid UPLC 0.258+0.256 [10]
protocatechuic acid UPLC-ECD 0.305+0.155 [12]
cynaroside UPLC-ECD 0.740+0.620 [12]
isochlorogenic acid A UPLC 1.395+0.095 [8]
it betulin RP-HPLC 0.375+0.055 [13]
oleuropein HPLC 0.429 [14]
verbascoside HPLC 1.547 5+0.692 5 [5]
rutin UPLC 3.460+2.490 [12]
nuezhenide HPLC 7.520+4.07 [15]
neonuezhenide HPLC 0.830+0.420 [16]
ursolic acid HPLC 6.189+0.547 [17]
nuezhenoside G13 HPLC 1.034 7+0.601 4 [18]
specnuezhenide HPLC 8.704+3.546 [19]
ligustroflavone HPLC 0.615 5+0.128 2 [20]
nuezhenidic acid HPLC 2.391+1.587 [5]

7 HPLC 4 & &k 48 & 38 7% ; RP-HPLC A R A8 & 20k 48 €,3% 7% ; HPLC-Q-HR/MS % & 2R 48 &% - MAF- S 90 M R R AR K ;
UPLC 2 A % 2% A8 &% i s UPLC-ECD A8 % 20k AR &% — v AL aem B HOA AR

Note: HPLC is for high performance liquid chromatography; RP-HPLC is for reverse phase high performance liquid chromatography; HPLC-Q—
HR/MS is for high performance liquid chromatography—quadrupole=high resolution mass spectrometry ; UPLC is for ultra—performance liquid chroma-

tography ; UPLC-ECD is for ultra—performance liquid chromatography—electrochemical detector.
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