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Abstract: Objective To explore the mechanism of hypolipidemic effect of Digupi (Lycii Cortex) based on network pharmacology
and molecular docking technology. Methods The active ingredients were determined by Using TCMSP database and browsing
literatures. SwissTargetPrediction, GeneCard and OMIM databases were used to predict the active component targets of Lycii Cortex
and hyperlipidemia-related targets, and Venny 2.1 was used to obtain intersection targets. Cytoscape 3.8.2 software was used to map
the component-intersection targets-disease network. Protein-protein interaction (PPI) network with intersecting targets was constructed
by String database. The intersection targets were input into Metascape databases for gene ontology (GO) function and Kyoto
encyclopedia of geneses and genomes (KEGG) pathway enrichment analysis to predict its possible hypolipidemic mechanism, the

diagram of components-intersection target-pathway of Lycii Cortex were showing by Cytoscape 3.8.2 software. Molecular docking
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and cell experiments were used to further explore the hypolipidemic mechanism of Lycii Cortex. Results A total of 14 potential active
components and 153 intersecting targets were obtained from Lycii Cortex. GO function and KEGG pathway analysis showed that the
key targets involved AMP-activated protein kinase (AMPK) signaling pathway, peroxisome proliferator activated receptor (PPAR)
signaling pathway, lipid and atherosclerosis, insulin resistance, fat digestion and absorption, bile secretion, etc. The molecular docking
results showed that the active components of acacetin, linarin, B-sitosterol and emodin displayed strong binding abilities with key
targets respectively. In addition, results of cell experiments in vitro showed that linarin, B-sitosterol and emodin could inhibit lipid
accumulation in oleic acid-induced HepG2 cells (P < 0.05, 0.01). Western blotting experiments results showed that linarin and emodin
could increase ATP binding cassette transport protein A1 (ABCA1) protein expression in Caco-2 cells (P < 0.05, 0.01). Conclusion
The active components in Lycii Cortex such as linarin, emodin and B-sitosterol may act on PPARa, PPARy and other targets, inhibit
the lipid accumulation, increase the expression of ABCA1 through PPAR signaling pathway, AMPK signaling pathway and other
related pathways, thereby exerting a hypolipidemic effect.
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Fig. 6 Active ingredient-target-pathway network in Lycii Cortex
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Table2 Docking of core active ingredients of Lycii Cortex to key targets
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Fig. 8 Docking model of key components and target PPARY
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AFRIRER) B-B S EE. LT . RERMEARER
%F HepG2 4HMMIiE 71540, dnkEl 9-A fiw, 5%
YLLEE, JHERALRISEAR M YT XA #E, Rk
JEHL 500 pmol/L JHIPRAE NIB IR E, 20 pmol/L %
AT VE N BIEZGR Es B- . S A&
KZAE 0~100 pumol/L XF4H LI B&EEIEA, K&
%8 200 umol/L B, 4TS 71 R, HtkiESE 100
umol/L 1 NER 23R FE s K FHAE 0~50 pmol/L X 4H
Mo TG iR B PEAE R, REA 100 pmol/L B, 4HAE T

J1 R B%, RIHESE 50 pmol/L 1E A K3 248 25K
39 B-AEEE. FSHE. XAEEZMEAWEXHER
5 5H HepG2 2R AEES 2RI

WK 9-B iz, XFEZH HepG2 2+ & Hi 8L
SRR, 500 umol/L R 175 S AR 2R 2H 441 g v HE B
KERR (P<0.01), VUG, SHEAAL
B SERAYT A B4 A ST K RA
Jl e 2 B SR> (P<<0.05. 0.01), TMi&akEHN
FHAEE.
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#p<0.01; SERMLLE: *P<0.05 *P<0.01, FE[F

arrow indicates red lipid droplets in HepG2 cells  #P < 0.01 vs control group; "P <0.05 **P<0.01 vs model group, same as below figures
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Fig.9 Effects of B-sitosterol, linarin, emodin and acacetin on viability of HepG2 cells (A) and lipid accumulation (B) in HepG2

cells induced by oleic acid (X = s, n=3)
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R A S TR, Gl 10-A B, SRR e,
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Fig. 10 Effects of linarin and emodin on viability of Caco-2 cells (A) and ABCAI1 protein expression (B) (X s,n=3)
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RIS, RHY 43 AMPK. PPAR 55 i@ #% . B
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&5 I R E E B2 T 4(glucose transporter 4,
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MR SR EE . =B H A, IER> R0E M,
el HiH KKAy /DEERSVUFIIR T PPARy K
GLUT4 ) mRNA R FHERIEKF, IR 2 7%
JULRE 7 2L 20004 PN 8 26 R PO B, X0k B 3R 4K
Pilsl. microRNA-192 5 g AR 55, miR-192 &
I8 BT DA S B R T oA 45 B R 1 (sterol
regulatory element binding transcription factor 1,
SREBF1). PPARy KiA [1) A REME A 2E 4% 51 BE4H
(IR BARIT, PPAR A5 53 2% & R 45 1A IR 1 F
ff)— 4 H %1, PPAR 55 BK ENEAW
PPARo. PPARy S5REME52M g D7 W A A
JIE o B B EE — R A AR G A O¢ EE AT R0, (R I
PPARy 1E A% 3244, AT DL Ik FEAIC I 25 g 7 iR /K~
WA AR AR AL, Ak ] DA i R AR D R4y
W, ARG A RE R A, PR IR S R
HIPY. AMPK 15 SIEB OS5, Fird g 55
J5R A FSORH 9K 1 225 DR RT 2 1 ) 2R 7K R, (RN g
FE ACC BRI KT, AT g g A8 i, 18
B g 07 A A F 220,

PPARe B Z 3%, feZ5IRIIRAW. 1
(] AU S R, AT DAY v % P A 1 A T
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JE B IR, RS I o S0 T PPARG AT DA iE
NEEE ARG G e, AEAG TG SR 3 A = H vt e
FRTE S AR, AT BRI 23], PPARy T2
(ILERD RN, TERG T o> A 3 HUARBEARAR
PR L R B R UG SRS T T A R R
BRERRY, i Eeas R oR, Ml B g
BIEAMETEGT. SO0 E FeHE . PR,
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PPARa 1 PPARy FIXT#2 51553 34 =5, U H M 57
W DV TE P B 5 OB o T AEM S5 6 2R A )
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FAHE . B LRI R S a5 R E B
FE 0BG AR & B R 15 4, UL IX
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HEMH B 2 Pl Re R B R E G ER . FH. B8
£ T DA R K B 2 S5V TR 1 ol A FH O
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FIPL. NEPUAISEE 5 a8 i 2 e /R
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B-+ &S ML M) ES WESE oy, R 25 AR I IR 1Y)
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A 5 B 250 1 % 4 1T g 2l 4E A T PPARa.
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FHPT. BRI EE 5@ L SR m e L &
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