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Abstract

Objective: To explore the main active components and targets of safflower in the prevention and
treatment of liver fibrosis based on the pharmacological principles of traditional Chinese medi-
cine networks. Methods: Liver fibrosis therapeutic targets were collected through the GeneCards
database. According to the TCMSP database, the active ingredients contained in safflower were
obtained, and the target proteins of the active ingredients were predicted by PubChem and Swiss
Target Prediction databases to find the common targets of safflower and liver fibrosis, which con-
stituted a Venn chart. Cytoscape 3.9.1 software was used to build a “safflower-ingredient-target”
network; Based on the string database, the protein interaction network (PPI) was plotted and the
GO and KEGG enrichment analysis was carried out, and important components and key targets
were selected for molecular docking. Results: 20 active ingredients such as Baicalein, Luteolin,
6-hydroxyKaempferol, Quercetagetin, and Kaempferol were screened from safflower, which may
play a role in preventing and treating liver fibrosis by regulating 91 potential target proteins such
as AKT1, TNF, SRC, EGFR, CASP3, etc., involving cancer pathways, lipids and atherosclerosis, EGFR
tyrosine kinase inhibitor resistance, endocrine resistance, hepatitis B and other 152 pathways.
Molecular docking shows that important components and key targets are well connected. Conclu-
sions: A variety of components in traditional Chinese medicine safflower can act on multiple tar-
gets to prevent and treat liver fibrosis through multiple pathways.
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1. 5|

A YAl 2R 22 B M I 22 D i 3 A R, A S BUIRK . ol S s 56 7 B JS SR [1].
HEOR E 2, BFRRE . R JEPR IR R . IR, RS2 MR, AR E
B B0 R =R e, ARG ML (HSC)YE AR AT 4E A A it = ZERT AR, RS WIS RS i 1k, B
JH 2 24 A4 33 R S 2 AT 1R [2] [3] HT 04 (BT EFSE AT V2 B 7030 £ 2 A 24t 11 R 2R B o 44 i &1 25 ol B
EIIUTAR[L] [4], HIGIR B8 o e 7 S P 44k 25951, 1 b BR 2548 RAE DL 4 e iR R O Tl =2 A
B S L35 [6] « ZL46 NAIRHE YL A Carthamus tinctorius L.fT-#48, BAEMIEL, Bopk1bfE 2 TRk,
VA SO IE B A B 4Etb PR R [7], (H HAE ALK AT VA IR . O 1 — e Rrh 24401k
TEPE RS ME I EE S, B B BTG I A A AR AL, 28 i M R LT AR 2 B A, R FH Y 2 24 B 27
%, BT KT LB AER 8 A e E LA, FFEAT 20 R T 25 5
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2. ‘P EH*E
2.1 THBYM S ZAEXHEAFE

BL “4r46” AteziE, FF TCMSP (https:/tcmspw.com/temsp.php) ks 2 Ho & A IRy, §ik I RAEY
FIIFH £ (OB) > 30%#12524 1 (DL) > 0.18 fiE sy, S A PubChem (https://pubchem.ncbi.nlm.nih.gov/) 5
FIAH S B2 % B f) SMILES 3, A Swiss Target Prediction %3  (http://www.swisstargetprediction.ch/)
TR LI AL TELERE £, FFMIBR “Probability {6 <07 HISE &, SIS EENLAENEH AR S5 &,

2.2. PP R R RltiE R AR R 8 m T

LL “liver fibrosis” “hepatic fibrosis” 2 A, FJH GeneCards ¥z  (http://www.genecards.org/)
WO LT 4R A G IR 5, MR “Relevance score” <10 5, 8. SRJFiHET VENNY 2.1
(https://bioinfogp.cnb.csic.es/tools/venny/) ¥4 2 =5 B, 354575 & SL [E 40 5, RIZ0AE T- AT LT 4E4b [y e Bl 5

23. “Z5¥ - M5 - BR” MERI9E

RSB HE s 3\ Cytoscape 3.9.1, M “Z14E - HRUK Y - MEHIBE A" RIZEIEL, I HiXE R A
25 R AH (degree) 4, 5 ki 0T N FRY IR 2% FEE AR FRIBROK,  FLAE B 22

2.4. PP ML EBIHIZE

W ATAR R SR N STRING  #04 # (https://string-db.org/), FHPIFERE NN, $R1F PP WM&
(Protein protein interaction), S H TSV 3¢}, FIH Cytoscape 3.9.1 /£ &AM HAEH < RZAMLEH .

2.5. GO ThEET M KEGG EIREE S

WG LLACNT RV LR fUE BN david % FE (https://david.nciferf.gov), #Fhik#EN A, 175 FEAM
(GO) Wit S 3t K 5 3 (R 40 1 AL 4= 15 (KEGG )l 1 & £ 437 o i GO 4347 1T DA 1 A e 3 R 75 A= 1)1 72 (BP)
3T ThRE(MF) RN 40 M 2 R (CC) L IPE AL, 110 KEGG B BK 70 B 32 B S W7 T 2R Ak i i B 38 1%
i % HE 4 SERT ) 10 AN FEDK ThRE Sod g, S A (S - & (http://www.bioinformatics.com.cn/) (4 il /= < 1]
HEAT AL E ST

26. FFXIE

¥ PPI W24 (R rh R4 A% 0L 5 B rh 2 MR R BEAT 70 TR % . 38T TCMSP JRAHE 170 5%
S S, FFiEid PubChem #f % (https:/pubchem.ncbi.nlm.nih.gov) H R 456 () 3D 45445 @3t Uniprot
H4s E (https://www.uniprot.org/) SREFEERE K B F 44 F%, AL PDB #udls %= (http://www.resb.org) H e 2 < B 5L
R ORFEPEREE . ANEA MRS RS, FERE 3D 451, A PyMOL2.5 B LRI S EA
TR A, SR )58 AutoDock Tools #f-15 v Z535 PR 1Y) 3D Z5RREAT X4, 10 ARG A RE X
HEMSCE, R30I 3\ PyMOL 34T AT PG Ab 2

3. &R
3.1 AHBYMS BEBLTHM

L TCMSP (4 &, L OB > 30%H. DL > 0.18 A%k, IRIFLAE 22 A28 (WA4k 1), LBk
X N HB LA ) 2 AN I 2 (MOL002707. MOL002706), 15FI404¢ 20 FiE %2 i) SMILES ik, F)
F PubChem #(# PEFR EI%f RI4E i 1274 A, 5 J5 IR HIHE 21 405 A, B R25 20 4R 1 Tl o
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Table 1. Main active ingredients of safflower

=1L ARERFMS

Mol ID Molecule Name OB DL
MOL000449 Stigmasterol 43.83 0.76
MOL000098 quercetin 46.43 0.28
MOL002721 Quercetagetin 45.01 0.31
MOL002717 gt_carthamone 51.03 0.2
MOL002710 Pyrethrin 11 48.36 0.35
MOL001771 poriferast-5-en-3beta-ol 36.91 0.75
MOL000006 Luteolin 36.16 0.25
MOL002698 lupeol-palmitate 33.98 0.32
MOL002695 lignan 43.32 0.65
MOL000422 Kaempferol 41.88 0.24
MOL002680 Flavoxanthin 60.41 0.56
MOL000953 CLR 37.87 0.68
MOL000358 beta-sitosterol 36.91 0.75
MOL002773 beta-carotene 37.18 0.58
MOLO002776 Baicalin 40.12 0.75
MOL002714 Baicalein 33.52 0.21
MOL002757 7,8-dimethyl-1H-pyrimido[5,6-g]quinoxaline-2,4-dione 45.75 0.19
MOL002719 6-Hydroxynaringenin 33.23 0.24
MOL002712 6-Hydroxykaempferol 62.13 0.27
MOL002694 4-[(E)-4-(3,5-dimethoxy-4-ox0-1-cyclohexa-2,5-dienylidene) 48.47 0.36

but-2-enylidene]-2,6-dimethoxycyclohexa-2,5-dien-1-one

3.2. AT A4 R B ST

M GeneCards $HE ZE =P AF 44 BE 25, J:F2 “Relevance score < 107 FEE S, FRASHIR 6 R HE A
1025 4. B H 5L e TN S BURS 4, HE15 3 105 ML FEFE AL 1).

B0 A LIV Y

FET Aok S

Figure 1. Wayne diagram of safflower components and liver fibrosis targets
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33. “4I7E - YA - KRR - FFAHEL” MEEpaE

H Cytoscape 3.9.1 # “ZI4E - HRUSY - SCEREE R WNE% R (ILI1E] 2) o AR X 25 FE {E (degree) F R/,
T &1 SAERF AR e R PE R RS, AT IR, 048 iE M oy 35517 (MOL002714) . AR B
(MOL000006) 6-F53 111 25y (MOL002712) . #ft 7 25 (MOL002721) %% 9 R b A WIHIERE > FEME(ILE 2).
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Figure 2. Safflower-active component-target
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Table 2. Degree table of safflower active ingredients

2 2. T BYALS degree F

Mol ID Degree
MOLO002714 32
MOL000006 32
MOL002712 30
MOL002721 30
MOL000422 30
MOL000098 30
MOL002695 29
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Continued
MOL002719 25
MOL002694 24
MOL002710 20

3.4. PPl PRV EE

AR AU N STRING £ifs 2 1 153 31 PPI 2% (], N3 TSV 34, 5\ Cytoscape 3.9.1 i fFH,
oA S B 2 T EAE R (L 3). RRZR T fE (degree) ik, S (B2 0K, 76T EF kit 2
HAER R HES T 5 A1 AN L BRI AR B 1 (AKTL) IR ERFER 7 (TNF) i i 56 K] 1 2
HEAMEG(SRC) K AEKKETZAREGFR). Mzt R & 2R 7 CI 3 (CASP3), H M4 FE{E 4
AR 75y T4, 62 61, 59, HEMIIXLLEN AR ALIEIT AT R R B EA .

Figure 3. PPI network diagram of liver fibrosis
3. LITEIRTTRTA4ELL PPI LR E

3.5. GO Ih&E R KEGG B EE ST

GO ThRtE &£ Hr, JEH BP. MF f1 CC 1T 10 N4 H T AL (LKl 4). BP 29 K B AR BELEE
-GS T AL T PRI RIS TE . B A0 B (5 515 2 MAP BIEETE . SO B BERR AL . R E
SRR TS RV MF R B K IR R RS . SRS M R R R R M . BRES A
HMIFIME ARG A ZRASES S RNA BEE LB 7S, BAREIE 55 2% DNA 454 .
REAWEE S WIKEEE S CC W RZIEEAY. Mpst=sn. MBIt Xk, 5. B, KoTFE
B B AENTAR-L BRI . BRSO, RIALIEAE 2R E LA 4 0 R AERUR R R .

KEGG i #% & S/ Hr 4t 152 5B 4%, I HUE SR 2001 20 M Bk < i, 34T rT AL /R (1L ] 5),
Forh 5 A A0 DRI B e B E s« R PRI BKORAE AL . BT B . JRRE R K B 2R BE . EGFR g
RIRWIERINHFIN 2. N ikht. SR 28 BRI FERIEH 1) AGE-RAGE 5 ‘5% . PI3K-Akt 15
SRS, NAALIRIT AL R B E R IE .

DOI: 10.12677/tcm.2023.127272 1827 s


https://doi.org/10.12677/tcm.2023.127272

positive regulation of phosphatidylinositol 3- kinase signaling 4
positive regulation of smooth muscle cell proliferation 4
positive regulation of protein kinase B signaling -
positive regulation of MAP kinase activity 4

protein autophosphorylation -

positive regulation of kinase activity

positive regulation of apoptotic process -

positive regulation of MAPK cascade

positive regulation of nitric oxide biosynthetic process 4
negative regulation of apoptotic process

receptor complex

extracellular space

extracellular region -

focal adhesion A

plasma membrane A

macromolecular complex -

ficolin- 1- rich granule lumen A

membrane raft -

extracellular exosome

cytosol -

protein tyrosine kinase activity -

transmembrane receptor protein tyrosine kinase activity 4
enzyme binding -

identical protein binding -

ATP binding -

RNA polymerase Il transcription factor activity, ligand- activated sequence- specific DNA binding -
protein kinase activity -

endopeptidase activity 4

protein phosphatase binding -

heme binding -

pathway

10 20 30 40 50
ratio factor...%

Figure 4. Enrichment bubble plots for GO functional analysis
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Figure 5. Bubble plot of KEGG functional enrichment analysis
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3.6. aFXHE

IR R O BEER I AKTA (Icariin:4gvl). TNF (lcariin:5uui), % %4> Baicalein (3 %51F).
Luteolin (RJEH %), 6-Hydroxykaempferol (6-¥2%5 (L %5 M) . 25K IR 4@t 5 ASP-274 (KJE: 1.8,
2.0). ASN-279 (i : 3.2). GLU-191 (KJE: 2.1)[E A 5 AKT1 454 . 5 GLU-151 (K 3.1). TYR-152
(KBE: 2.0). ILE-449 (K. 2.0)JEERE AKTL 454 . 5 LEU-347 (KE: 2.0). GLU-341 (K: 1.7)
TEREE S AKTL 454 . 5 ARG-32 (KJZ: 2.9). ASN-30 (KfE: 2.2, 2.4, 1.9, 3.3). LEU-37 (KJ&:
1.8, 2.3, LB AL TNF 454 . 5 ILE-136 (K/: 2.0, 1.8, 2.0). GLY-24 (KfE: 33)EastsS
TNF 454 . 5 TRP-28 (K J%: 2.7). ASN-46 (K& : 2.3). LEU-26 (K& : 2.4). GLY-24 (K% : 3.4). ILE-136
(K B: 3.3). ASN-137 (KJ: 2.0)JEREH S TNF 454, (WA 6). fLA 5o M ame H Hae <
0 kcal/mol (.35 3), ULBHLLAETEPERL /> 5 SRR ST LA E RIS & o BT L, A 252078 A — & 1 oy
REMGAEH T2 FiE i i, ROZIAE/E A 4ifb i oA 20 a0, 208 RS,

ARG-3! ?

(A) AKTL 5#ZTF; (B) AKTL SRR R (C) AKTIE 5 6-F2 5 111558 (D) TNF H# %1 (E) TNF 5KRHE: (F) TNF
5 6-#i LR .

Figure 6. Docking map of safflower component targets
[E 6. LIt 74 m Xt HEE

Table 3. Docking and activation energy of components and target molecules
3. M SEASFIEELEE

SR 25 4 A (keal- mol )

TSy
AKT1 TNF
BAH -4.54 -4.27
REBEZR -3.64 -3.81
6-Hyd6-#2 3L 111 251} -3.81 -35
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4. ¥1ig

AR YAl — P R AR AR SORE AR, BB PERT IG5, SR Ak b J () R D R 8] hiIE
FEA AN —%, wTIHET “BRE” - “BER7, IRKZEZINEERFIEERER. FE
MPR[9]. ZAerk¥E. &, HO. FFE, HAE, HHEL Afsy, FISMIEL, WL bmEs, @ im
BKEI TR, A A ALl DR BIE L 040 BOA A1 MBCRAS . Pushal. PuE BB s . ¥k
A, HTR, BEAR, *hFailE R AR FI[10] [11], FHAT W 783 B ZE A0 I A2 R 40 1 F 3 8 B AT ik 4
IR CAREARTF LR AE A FR bR H0HI 5 B SR A SRR BORL A (R4 405 45 77 THT R S P4 A A F [11] [12]

COAE - FRUNSY - SRR WA EROR, AR KBRER. MR, (LEBSE 10 FkmriEs:
FERTFI9ME, 16T WAL 4efb b fE dh E R EOR, ik 10 FlEesr K348 T 3284k &4, ki 7%
B IR BB EN. PiRk. UM, PuEE. PUE . BiE AP A 4E 0S5 ThRE, Hod
AT YAk AT 3 4] HSCs Mo A5, (23 HSCs P T2 LA A 15 L R AR & 2 AR A2 5e [ 13]. TS &
Ty R BT — i, BEOE @ HE K AT 4RI vE A E 2R I & &, BRI SN B, T R 4%
PUASALHIER, A SHAES R AR[14]; BBV R E LT ALOX12 1 NF-«B & # M i
RARE N DU AR 75 S 1 S 5455 O ARV I [15] 0 AR B R BE A 301 K SRIT 414 TGF-p1 M 534 R ()
Fak, MR A 24 A o 1) S 3 2 RN [16]s I8 w] LUl 2 i ALT. AST, RILH—
SERIAP R, JFREREmaE M B e 2R =4, T8 I B AR O I S 1 P DA R ) R B R A B ) 3 55 2
B KIEPAGAER[L7] [18]. #itE REREE 20N TGF-B/ITAKL/INK A1 TGF-B/Smad2 15 5 1@ % s 411
T SRR 40 A [19] [20], 38 AT R 28 T 3m % INK X FFAEREAT — E AR S [21] o (L BT R —Fh 2R B
RERF=H, Ref BEARIF L Z3 b B3R B0 90 VF 40 R B AR, 35 T T LT N R B I (ALT) . K&
AR I BG(AST) . JERGEER B (LN)FLE A B (HA) K, JERedd # S ALKS 454, Jfik—
R TGF-pl/Smads &%, I EARAMIE A, PAKIRISEE BA[22]: HAME TR R e
miR-26b-5p /51 Jagl %1 Notch & #2401 HSC 751k[23]. M UL BRI RILIAEFT & 13X 10 Fhsk 7 v] G
SEIRTT A A A U85 -

PPI P28t B, FEAE ELER 2 AKT1. TNF. SRC. EGFR. CASP3 %, RIiXUusf 578 Hrbfy
WHEEMO, WA REPTNAE R P E S . AKT 2 — 2 2R/ 2 R & CEE, 75 ALD
RS & TR OAER, BRI IG5 . TR, FRSELRIET, AKTL fERNH
R AL 2 —, AMXS 5 LEER LPS i T I A 4Etb i 7, IRAEAT HSC BT AT RS 77 1H ¥ HAT R85 1)
ife[24]. TNF FEGIUR IR 2ORE A PERE 40 B AR 28 4 i 55 4 DA S0 Xof 41 Ak e 22 50 B 1)
YA R E R ELE, R EL, FTRAKEE Nirp3 MO I 480, FELIE NIrp3 528 /N BRI FF 2 IR 41
Mgk, % LPS BREh 1) i 55 E I [25],  SLAMIE FebaE #) TNFRL, w] 9k NAFLD /G B E
T, ARG R LT 440 [26]. SRC BLC R AR IE/E T A A M p i RIL, HS5 TGF- il
RE. FFEIRGEMMIEIL . TAA B SHIATL4E4 . CTGF KA Smad3 iR 1k & FE[27]. RRAEK
K7 32K (EGFR), —Fi B A B2 BRISEHE A S SZ AR, |2 0 AAfEA R mE, A8 . MER
Ji AT SR G e A RAS, A DG 7038 B L AT BEDAVR T RS S I AR 4L 1) DS B o B RR (28], 4D
Hl LRI T LR 1B MRS N 45 T CCL i S IIRTEF 44k [29]. CASP3 J& T i 1 5 11 21 ok U R A i ik R
ZFRF R R E A F R, EAME DB IEEAE A SEZR, IF BAESEER R A IR Tk A
JE DVEN FR) EA TR R e, AH DG 70 3R B SR IA AT B 1 MCD IR v A B2 R 48 i (HS C) i Ak
AR E AU, 5 PR b . RBAET AL 215 545 S 2<[30]. HILRI L. IXEEEE (A1E Ak
B A EARBIN S S T A4 AR, R R RIE. HSC BVEA, dEMOETE, RIA AR 2 AR
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s

I GO Thae & 4R el HEM, X LS N T BRI E A Y ARSI, AU X Ak T
YR AN A BOSRSEAL BRI, @ BRI -5 S AL SRR, ST ULZH M kY 5 1) O
WY, EAEE B E S S. MAP SRR B A BRI, Bl EE . diE TR, — A
VG O R TSR AR, KR AR B . P SRR LI IR RO . SR O IR
RABRE. 22 RK%0 Tkt

KEGG fF5 il EEair, FENEKAREmE. RS KGEFEEL . aT5 e . EGFR B
RIRBGHNHRIN 25, N ikht. SR 28 BEPRIR I ARRE ) AGE-RAGE. PI3K-Akt 4515 ‘5l %,
HEM N LTIEIRTT FFEF AR SCBEIE B . S5 e B B EIE A s B 22, Ud MR RE R R 5 IR 4 Ak A2 L
FIRZAHE A EE, BDFE LR 4R e e A R rh, 0 AH O E B onf FLak R BAT BH VR o 21 s ohe i
FERE B =, Wm0 S e (R AR AT — S A E F o PIBKY/AKE 388 B 20 i P/ Dy JH 41 4 A 3 22
BFEiEky —, SHERMEYIEIL. WEMET, WHEXR, HHS 5MMAMER TR, FFsE
PN R, T AT 4EAL 3R 78 2 B EAE FI[31]. EGFR &SRR BB 77 HU ik i B BE B2 CXCLS.
MAPK1. AKT1. SRC. VEGFA H1 IL-6 WZRiE, #—A52ma T 20 B A M8 A2 sORT B R4 B i)
TEA[32] . SR IR ERAH SCHE S 22, YERHREAT A OCHUR B85 00 VAT, W] B4R R R T A AT 4EAk 1)
TER. NEIRANBNBKHEFEREAG . P92 WA HEHT LA RO PR3 8 B p 8 22, R B 0 soxd tfiuf - 1fi A (%) 9 15 1T DA
Xof AR AL B R — R T U E

i LRTR, A4 2N, ZEBRILES SR, A erE v iayT A 40—k F
2y, MW RZAERAEWKITR, AaET o rEm, SMaBdEE, AN ZTH. 288, £
KT AR A4 EERE , BT TR, R4 PR AR — 2 e . ERERAR A ERF
PR, G9NA>F R SRR A b, B D B E IR A R R o o e R LA R T K
KA MEPRIRES SR, 1 BIEEREA W B, TiEIER e 4 AR AU R 2967 T A 4 f iR 4t —
E M ELR AL BT ), AT AT B RS SR A 7RI IE
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