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Abstract: Objective To explore the target and mechanism of Lycium barbarum in treatment of metabolic related fatty liver disease
(non-alcoholic fatty liver disease) based on network pharmacology. Methods The chemical components and targets of Lycium
barbarum were obtained from TCMSP databases, and the component-target network was constructed. GenCards databases were
used to screen out the potential target of Lycium barbarum for treatment of metabolic related fatty liver disease. Cytoscape software
was used to construct the network map of disease-component-target, and further analyze the gene GO function and KEGG pathway
enrichment. Results Total 45 active components, 1 656 MAFLD differential genes and 87 intersecting targets were obtained from
Lycium barbarum, involving 60 pathways. It may participate in biological processes such as active expression of DNA binding
transcription activator, specific transcription of RNA polymerase Il and endopeptidase activity through key target proteins such as
AKT]1, IL6 and IL1B. Lycium barbarum may act on 1L-17 signal pathway, AGE-RAGE signal pathway MAFLD signaling pathway
plays a role in the treatment of MAFLD. Conclusion Lycium barbarum can treat MAFLD through multi-component, multi-target
and multi-channel.
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Table 1 Potential active components of Lycium barbarum and their OB and DL values

431D BRI PE Y OB/% DL
MOLO001323 sitosterol alphal 43.28 0.78
MOLO003578 cycloartenol 38.68 0.78
MOL001494 mandenol 41.99 0.19
MOLO001495 ethyl linolenate 46.10 0.19
MOL001979 LAN 42.11 0.74
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711D BTG By OB/% DL
MOL000449 stigmasterol 43.82 0.75
MOLO000358 beta-sitosterol 36.91 0.75
MOL005406 atropine 45.97 0.19
MOLO005438 campesterol 37.57 0.71
MOL006209 cyanin 47.42 0.75
MOLO007449 24-methylidenelophenol 44.19 0.75
MOLO008173 daucosterol qt 36.91 0.75
MOL008400 glycitein 50.47 0.23
MOLO010234 delta-carotene 31.80 0.54
MOLO000953 CLR 37.87 0.67
MOL009604 14b-pregnane 34.77 0.33
MOL009612 (24R)-4alpha-methyl-24-ethylcholesta-7,25- 46.35 0.83

dien-3beta-ylacetate
MOLO009615 24-methylenecycloartan-3beta, 21-diol 37.31 0.79
MOLO009617 24-ethylcholest-22-enol 37.09 0.75
MOLO009618 24-ethylcholesta-5,22-dienol 43.83 0.75
MOL009620 24-methyl-31-norlanost-9(11)-enol 37.40 0.75
MOLO009621 24-methylenelanost-8-enol 42.36 0.76
MOL009622 fucosterol 43.77 0.75
MOLO009631 31-norcyclolaudenol 38.68 0.81
MOL009633 31-norlanost-9(11)-enol 38.35 0.72
MOL009634 31-norlanosterol 42.20 0.73
MOLO009635 4,24-methyllophenol 37.83 0.75
MOL009639 lophenol 38.12 0.71
MOL009640 4alpha, 14alpha, 24-trimethylcholesta-8 , 24-dienol 38.91 0.75
MOL009641 4alpha, 24-dimethylcholesta-7 , 24-dienol 42.65 0.75
MOL009642 4alpha-methyl-24-ethylcholesta-7,24-dienol 42.29 0.78
MOLO009644 6-fluoroindole-7-dehydrocholesterol 43.72 0.72
MOL009646 7-O-methylluteolin-6-C-beta-glucoside qt 40.77 0.30
MOLO009650 atropine 42.15 0.19
MOL009651 cryptoxanthin monoepoxide 46.95 0.56
MOLO009653 cycloeucalenol 39.72 0.79
MOLO009656 (E, E)-1-ethyl octadeca-3, 13-dienoate 41.99 0.19
MOL009660 methyl (1R, 4aS, 7R, 7aS)-4a, 7-dihydroxy-7- 39.42 0.46
methyl-1-[ (2S,3R,4S,55,6R)-3,4,5-
trihydroxy-6-(hydroxymethyDoxan-2-ylJoxy-1,5,
6,7a-tetrahydrocyclopental d Jpyran-4-carboxylate

MOL009662 lantadene A 38.67 0.57
MOL009664 physalin A 91.70 0.27
MOLO009665 physcion-8-O-beta-D-gentiobioside 43.90 0.62
MOL009677 lanost-8-en-3beta-ol 34.22 0.74
MOLO009678 lanost-8-enol 34.22 0.74
MOLO009681 obtusifoliol 42.55 0.75
MOLO000098 quercetin 46.43 0.27
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Table 2 Common target genes and entrezID of Lycium
barbarum and MAFLD

H entrezID It entrezID
PTGS2 5743 OPRM1 4988
RXRA 6256 BCL2 596

SLC6A43 6531 BAX 581
ADRB2 154 CASP9 842
PLAU 5328 JUN 3725
MAOA 4128 CASP3 836
CHRM3 1131 CASPS 841

ADRBI1 153 PRKCA 5578
HSPY90AAI 3320 PONI1 5444
DRD1 1812 OPRD1 4985
SLC6A4 6532 DRD2 1813
ESRI 2099 ILIB 3553
PPARG 5468 SELE 6401
MAPKI14 1432 VCAM1 7412
GSK3B 2932 CXCLS 3576
PRSS1 5644 BIRCS 332

APP 351 HSPBI 3315
MMP13 4322 NRI1I2 8856
DPP4 1803 CYPIBI 1545

F2 2147 THBD 7056

RELA 5970 SERPINE] 5054
EGFR 1956 IFNG 3458
AKTI 207 IL1A 3552
CCND1 595 MPO 4353

FOS 2353 NFE2L2 4780

CDKNIA 1026 NQOI1 1728
MMP2 4313 PARPI1 142
MMP9 4318 AHR 196

IL10 3586 COL3A41 1281

L6 3569 CXCLI11 6373
AHSAI 10598 NRI113 9970

ELK]I 2002 INSR 3643
SOD1 6647 PPARA 5465
MMPI1 4312 PPARD 5467
HIFI1A 3091 CRP 1401
STATI 6772 CXCLI10 3627
ACACA 31 CHUK 1147

HMOXI1 3162 SPP1 6696
CYP3A44 1576 E2F1 1869
CAV1 857 CTSD 1509
MYC 4609 IGFBP3 3486
F3 2152 IRF1 3659
CYPIAI 1543 GSTM1 2944
1CAM1 3383




© 656 - 455 F4H) 2022548 ‘%*'ﬂ‘m‘t % Drug Evaluation Research

Vol. 45 No. 4 April 2022

R
)

4
|

LURTAOE] N
SN \ I

/ / \/ ‘\ \ "A

ANOY

)

1 &M -5 - R 4%

Fig.1 Active component-target-disease network

& 5 1l % (AGE-RAGE signaling pathway in diabetic
complications) it f& 1] [ 77 F1 5y Jik 345 #F 4 44, (fluid
shear stress and atherosclerosis) + Z, & i % (hepatitis
B) . IL-17 {5 5 i i (IL-17 signaling pathway) . TNF

= 5 I8 % (TNF signaling pathway) - A5 V8 85 4 Jig 7 BT

i % (non-alcoholic fatty liver disease) %5 , #j#d 1 I
LI DL bl PR R IR 7T MAFLD I/EH
2.7 #IIRFIATT MAFLD AYi8 8% K 2 FE W 45 &

¥ iR KEGG i@ # 5 A\ & Cytoscape 11, F: i 4
Degree [ K/, i 7m 1% 00 356 K] 508 1% 2 18] (1) & S22
gzl AT A AL P 2 1, DL T 8. P Hh AR 3E TEAR

& HE RIGE I e i, 0 AR TR AR R AL R
1kt P AT DU S B B R A 0 B IR 2 TR R R &R, B
251 A ROE PR o AT T A B AN R,
1200 BE DR B K /N S T R 42 rU B H , BB 8K 30
B 25 1y S5 %00 BE R 2 TR R 2 Bk 22 o 45 R
W AC IR 7 NAFLD A2 5y « 2 38 5 2 8 % 3L

B2 XHELESPPIML
Fig.2 PPI Network of key target protein



$F45% F4H 2022F48 %#"‘iﬂ'm‘t % Drug Evaluation Research

Vol. 45 No. 4 April 2022 + 657 -

SPP1

SERPINEIL
CASP8

MMP2
CCNDI
HMOX1
HSPY9OAAL
IL10

[
68
i)
il
73
L I3
VCAMI %
8P
R4
24
_8h
8%

)
94
98
I8
100
0

ggg EEERE"™

JUN 112
ILIB 136
IL6 134
AKTI 138

0 50 1(|)0 1I50
ERERHE
3 XEEEBPPIMEHAINEER
Fig.3 Top 30 target proteins in PPI network of key target
protein

) R FEAE
3 it

MAFLD H Hif i JE R 8259 LA S A\ ks #EAL
WBIT T 5, TS R B B T L 3 AR D R
w25 ¥R T G 1 AR R R v . L U R R A
R IR R B R T .
N 2 B R 5, 2 IR Bk 1 8 R
IR R 5 55 R FE S o A R AR AT, T R
FE RSN . RN E BN AR (R TR, B
R, bn Sz GRS B 45 L B AHL < I T D .
7[5 AH 5C SCHR , MAFLD 32 22 WL T35 1 01 S g #4Joi
BT DAL AR T RN 1R T M Y R 2R
SR . MRS Rk, T e, R, R A A
JHFE U B H SIS AR E ) & AR
L2111 I N 15 T 2 T I SN K I - T AT [ i

response to radiation

response to extracellular stimulus-
response to lipopolysaccharide -

response to molecule of bacterial origin-
response to drug-

response to nutrient levels

response to metal ion

reactive oxygen species metabolic process-
cellular response to chemical stress-
response to oxygen levels4

response to oxidative stress-|

response to hypoxia-

response to decreased oxygen levels
regulation of reactive oxygen species metabolic process+
cellular response to oxidative stress-
response to light stimulus

response to reactive oxygen species
response to toxic substance A

reactive oxygen species biosynthetic process-

positive regulation of reactive oxygen species metabolic process{ ®

count
@ 16
® ® 20
@
@2

Padjust
6.235X10°%
1.391X10°%5
2.781X10°%
4.172X107%
5.563X 1071

0.20 025 0.30
gene ratio

4 BPHIGOEENER
Fig. 4 GO enrichment analysis results of BP

- SR A B CEL PR BE B 2B ) U - “ (B TF 3 BA— Rk A
7R, RAFH LA O, AR 25 BT RE A 7
(ARBEREE) 0 “Hhai b, SR A IE ", A o
TR, M AC T B A AC 2 B IR I B IR IR R 1 R
35 RHRTTER , oK S5O A i A A o A 25 L S AN
T ek A0 B g 245 R WA AT ¥ % MAFLD A
BT 197 280 (BN 1 SN A T A RN T AR T AR
FY S AW 78R F R 2% 245 B 27 T BOM L 1k e o) 42
B S A I S AT M SR AT

T 3 [P 28 24 B 22 A 5T A5 MO AT 0 1 Ry 45
A, 5 MAFLD 52 5 8 55 87 /™, #il B & (quercetin) «
B-4+ i ¥ (beta-sitosterol) « K 5.3 & (glycitein) 3 £
i 3 i 4% AKT1.IL6 IL1B JUN 45§ 5K [ 5 1% L5
ERT . AKTIAE N FZALEH A, 2 590 M T2 A0
2] HE A 1 20 e 75 5 B A TL-6  —Fh 2 v 4
BRL 7, ANASCRT DL 5 WA 280 S 82, ] DA e 2% Jlig
J ARG S R I 2 AR, 1 17T 53 A B A 4 A 4T
YD IL-1B 5 IL-6 7E FH 2R AL, 02 — Bl i 48 48



+ 658 -

$F45% F 48 2022F418 ﬁﬁ‘#‘[ﬁt % Drug Evaluation Research

Vol. 45 No. 4 April 2022

DNA-binding transcription factor binding

RNA polymerase II-specific DNA-binding transcription factor binding
endopeptidase activity

DNA-binding transeription activator activity

DNA-binding transcription activator activity, RNA polymerase II-specific
signaling receptor activator activity

cytokine receptor binding

ubiquitin-like protein ligase binding

cytokine activity

nuclear receptor activity

ligand-activated transcription factor activity

protease binding

aerine-type endopeptidase activity

serine-type peptidase activity

serine hydrolase activity

repressing transcription factor binding

transcription coregulator binding

activating transcription factor binding

transcription coactivator binding

catecholamine binding

Padjust

2.0X10°%
4.0X10°
6.0X10°
count
e 4
@3
o 12
@6

0.05

0.10 0.15

gene ratio

B5 MFBIGOEENER

Fig. 5 GO enrichment analysis results of molecular function
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Fig. 6 GO enrichment analysis results of cell components
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