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such as Traditional Chinese Medicine Systems Pharmacology (TCMSP) Database and Analysis Platform and GeneCards, the key
targets of Simiao Pill in treating hyperlipidemia were analyzed by protein-protein interaction (PPI), the biological processes and
pathways involved in this process were analyzed by Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG),
molecular docking was further used to explore the interaction between the components of Simiao Pill and the key targets. HepG2 cells
were cultured in vitro, and the CCK-8 assay was used to screen the optimal concentrations of free fatty acid modeling and Simiao Pill
and simvastatin administration. A free fatty acid-induced HepG2 cell hyperlipidemia model was constructed, and the cells were treated
with Simiao Pill (25, 50, 100 mg-L™") and simvastatin (25 pmol-L™") for 24 h. The control group was not modeled and not treated with
drugs, and the model group was not treated with drugs. The intracellular lipid accumulation was studied by oil red O staining and
determination of total cholesterol (TC) and triglyceride (TG) content in cells. The mRNA and protein expressions of
phosphatidylinositol 4,5-bisphosphate 3-kinase catalytic subunit alpha (PIK3CA), serine/threonine kinase 1 (AKT1), peroxisome
proliferator-activated receptor gamma (PPARG), and cytochrome P450 7A1 (CYP7A1l) were detected by real-time fluorescence
quantitative PCR (qRT-PCR) and Western blotting. Results A total of 56 core components of Simiao Pill were screened,
corresponding to 735 protein targets; there were 1 860 disease targets for hyperlipidemia; the intersection targets of the effective
component targets and disease targets were 244. The PPI results showed that the core targets included AKT1, IL6, EGFR, TNF,
PIK3CA, PPARG, et al. GO and KEGG enrichment analysis revealed that Simiao Pill mainly improved hyperlipidemia through the
PIBK-AKT signaling pathway, insulin resistance, and inflammatory response signaling. The cell experiment results showed that
compared with the model group, Simiao Pill significantly reduced lipid deposition in the free fatty acid-induced HepG2 hyperlipidemia
cell model (P <0.05, 0.01), significantly reduced the intracellular TC and TG content (P < 0.05, 0.01); significantly reduced the mRNA
and protein expression levels of PIK3CA and AKT1 in cells (P < 0.05, 0.01), and significantly increased the mRNA and protein
expression levels of PPARG and CYP7A1 (P <0.05, 0.01). Conclusion Simiao Pill improves free fatty acid-induced hyperlipidemia
in HepG2 cells, and its mechanism of action is related to the regulation of the PIK3CA/AKT1/PPARG/CYP7A1 signaling pathway.
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Fig.1 Venn diagram of intersection of Simiao Pills related

targets and hyperlipidemia related targets
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HB-#A1; NX-B: CZ-8AR; YYR-EWA: LR (HBI~HB2) A HMENS: KEEE (NXI~NX8) -AREhiEtemsy: e
(CZ1~CZ5) -BARINEMERSY: BEFE (YYRI~YYRS) -BE PRy WORBMEE/)\LE (Al1~A4, B, C) -#iLE
R EISESC BRESBILEELENS: B0 AEALM.
HB-Phellodendron chinense; NX-Achyranthes bidentata; CZ-Atractylodes lancea; YYR-Coix lacryma-jobi; red circles (HB1—HB2)-active components
in P. chinense; purple circles (NX1—NX8)-active components in 4. bidentata; green circles (CZ1—CZ5)-active components in A. lancea; orange circles
(YYRI—YYRS)-active components in C. lacryma-jobi; blue circles and yellow octagons (A1—A4, B, C) - common active components between P.

chinense and A. bidentata, P. chinense and C. lacryma-jobi, A. lancea and A. bidentata; blue-green thombuses represent protein targets.
B2 H#hhmks-ZEE =ML E

Fig.2 Network diagram of Simiao Pills component-intersection targets
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Fig.3 PPI network of potential targets of Simiao Pills in treatment of hyperlipidemia

B Top20 IS il Bk 2 1 i, # (IR BBk FEAEAL . PIBK/AKT 15 5 il B
WK 4-B. HFEERD MHEBKEDTHRNBIE  AGE-RAGE 5 5l PR RIS,



FE48EF6H 202556 A BTN Drug Evaluation Research Vol. 48 No. 6  June 2025 + 1431 -

A response to lipopolysaccharide —lgP B
response to xenobiotic stimulus . 20 Metabolic pathways E ]
responsc (o hypoxia { Path N
prolein phosphorylation 4 ° 16 athways 1n cancer [ ]
megative regulation of apoplotic process 4 - 12 Lipid and atheroscletosis - ®
inflammatory response B - -
positive repulation of pene expression 4 o8 PI3K-Akl sign al?ng pa‘:hway 1 L
phosphorylation { o Alzheimer disease L]
» signal transduction { Proteoglycans in cancer - [
positive regulation of transeription [rom RNA pelymerase IT promoter * 25 . ) )
receptor complex — 8 50 IHuman cytomegalovirus mfection + [ ] ~lgP
membranc rafl | 0 75 Chemical carcinogenesis-receptor activation )
cxternal side of plasma membrane . 100 : . - - . 20
P ot b 1@ Kaposi sarcoma-associated herpesvirus infection - ° 15
adhesion | o
cell surface | ; Pathways of neurodegeneration-multiple diseases - @ 12
perinuclear region of cyloplasm ;@ ! Human papillomavirus infection - ®
racellular exosome |
el e 19 MAPK signaling pathway | o s
cytosol { Prostate cancer o 040
. . 50
evtoplasin | MicroRNAs in cancer - L] ¢
RNA polymerase 1l transcription faclor aclivily,
ligand-activated sequence-specific DNA binding | ' Endocrine resistance.. .
steroid binding |
endopeptidase aetivity | AGE-RAGL signaling pathway in diabctic complications - .
prolein tyrosine l:“m::‘:i"’ 1 Yersinia infection - .
eme binding -
cnzymebinding | @ 5 Insulin signaling pathway - .
protein kinase activity { Insulin resistance | .
prolein serine/threonine kinase activity | Alcoholic liver di
identical protein binding 1 coholic hiver disease - *
ATP binding | 3 6 9 12
IOH# 20 30 AR
R
4 MWAEFTEREMLENBEERES GO (A) MKEGG (B) EESSAEE
Fig. 4 Bubble map of GO (A) and KEGG (B) enrichment analysis for potential targets of Simiao Pills in treatment of
hyperlipidemia
—_— - ==Y AY ﬁ — —
35 oFXE 25 06 W7 R 43 W AE 25 pmol-L™'. 1 mmol-L™!' LA R

YLD AL B RSy /NEERR . DORE R 3 IRFERT XS HepG2 4 i 4 JC B 35 Ve sg i, fit DLk
MR MR SRS 5 %08 F S $F 25 umol- L I EARAITEAFAM:Z, 1 mmol-L™!
PIK3CA. AKT1. PPARG. CYP7A1 #4743 T-%F 2, (35 5 R TR 3R AT HepG2 4HAEIERE. SxtiEZ L
Total Score>4 fREWEH —E M GRS, BARLS &L S FEIRE UL Xt HepG2 20 vd 135 70 B 2
HoOENE 3. SREY, BME, MEERS 4w, ZRERH 0~100mg L Y2 A% HegG2 4
IR S 2 M A RRM S Gae ., Heh, & MOGEMIEM, BoEE 25, 50, 100mg L P14
JRiR 5 PIK3CA 2 (M5 ARE1iat. ¥ 4 MEE RAERK. . SR RRIREITEELR.

B S H A A R s I By AT AT AL AT 3.7 MEbAX HepG2 4HBEAE FREFRAIRMND

LS. WE 7 fios, 5X R4, R4 HepG2 4
3.6 MEI X HepG2 LAPEM IR P 21 i T AR B N (P<0.01); ST

i 6 frow, SXTMRALLEL, AT W MR, #4254 HepG2 40 N 20 G IR AR X B 2
R3 EMHS SREERERNERENTSSE

Table 3 Total score for active ingredient binding to potential targets

Total Score

RS
PIK3CA AKTI PPARG CY7PAI
#AIE (phellochin) 6.587 6 5.5490 6.1439 6.8387
it Jz 2 (quercetin) 6.489 4 52783 43367 5.955 8
/NEEBR (berberine) 42683 3.1923 42685 5.350 7
WHEEZE (wogonin) 41218 2.758 9 3.6749 44311

2E )5l (chlorogenic acid) 7.3518 2.3346 43288 5.589 2
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Fig.5 Molecular docking maps of some active ingredients with core targets
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Fig. 7 Effect of Simiao Pills on free fatty acid-induced intracellular lipid accumulation in HepG2 cells ( X *s, n=4)
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