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Abstract

Objective: To investigate the mechanism of Yuhudie Macula-removing in the treatment of chloasma
by means of network pharmacological analysis. Methods: The potential active compounds of Yuhu-
die Macula-removing were collected by TCMSP database, and its human potential effective target
protein of the potential active compounds was screened by Swiss Target Prediction database. The
target proteins of chloasma were screened in DisGeNET, GeneCards, TTD and other databases. The
protein-protein interaction network data was constructed by using STRING database, and the vis-
ual topological structure analysis was carried out by using Cytoscape software. The gene function
and pathway enrichment of key target proteins were analyzed through the DAVID database. Results:
66 potential active ingredients, 478 potential target proteins and 120 target proteins related to
chloasma disease were selected. The “component-target” network diagram indicates that quercetin
and baicalein are the key components of Yuhudie Macula-removing in the treatment of chloasma
disease. GO enrichment analysis showed that 225 items were related to biological processes, 40
items were related to cell composition, and 63 items were related to molecular function. Enrichment
analysis showed that the key target proteins involved in the treatment of chloasma disease were
mainly associated with 131 pathways, which mainly involved cancer pathways and cancer proteog-
lycan pathways. The cancer pathway has the highest P value. Conclusion: Using the multi-component,
multi-target, multi-dimensional, multi-pathway analysis method of network pharmacology, this pa-
per comprehensively elucidates the action characteristics of Yuhudie Macula-removing in the treat-
ment of chloasma disease, and initially reveals the effective basic substances and mechanism of ac-
tion of Yuhudie Macula-removing in the treatment of chloasma disease, providing ideas and basis
for subsequent research.
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1. 53|

FHBE(Chloasma), P HILIE CGETFNE) Hr,  F2 BRI A T 24 o sl e €2 1 € RT3 B
DR S S JR R Bt . B IR ;AR “3AB BT« “WIERE” , BRI R KA —, — LA
WIEIR, e —REFRA TG R - B0 R BR A A8 IR 1) R (o R UTE R . TR R I, %0
RTUWEGRIAAT S bk, BB A I, 2HCEE VA EZSERAEE KA L[] [2] [3] [4],
AN [5] [6] Bt A0 [7] [8] [O156 A %, H RIVAYT BRI A 254 230k B 1 O BRI AR VR o
ERECRIRET . RIl, 3R 224 00 B e 0o R AE )

T 418 BE E (Yuhudie Macula-removing), HHflitf 20 g AWM 15 g, #2212 g NG HliH-A
M EHE YAl Diospyroskaki L. £ FMrt, AU, BREAGETR, VA, HAE M. W% S & i
Bt Thae, Jrh R Zis sk, B FERITIER, BOSE 2 AR SR RHE ) A Wi Oroxylumindicum
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(L) Vent. [ FmaFi1, <, WRE, EMEBS, HFRMHAEm, S, Wi, A 524
PRAz Bt Ah, XN TRHRRT R R R L T NRIERMEY) % 2T Cuscutachinensis Lam.
M TR AR T, S, WRH, IS, BEHREITE. HREERThAL. Se T ReMT. B, B=
S B, AIRTEMThRe, AREEEONEM, 4.

H A B KR W SRR ROE 25787 S BE I IR B S L], (B T AR s, JF BT R
BB A BB Y TT SO B IOV LB M AN W o 0 4% 24 B 2 P 0 [ P RS 24 UM S Kt , et
BV G EALAWTEIZ MR R, BTG 2500 0, AN BAE S AT A b
[10] [11]. 7EHEAR FAGEEZGY) - BLoY - B - K% 1 OC SRR 25900 FIALIR, D T 0G5 B 8 (R0 9 92
BT IS o AHI U FH 0 28 25 3 AR I RIE 92 7V, BRI TR M AL BE B VR T R BE I 32 B S A R
AROBTERL S A, O EWIERLBEE 259 R ARG PR VA IT S A 3 JE At o

2. MR55%E
2.1 EMIREREERELS YNBSS

DA e 24 22 45 24 30 2 B0 A0 23 H~F- 5 (TCMSP, - http://tcmspw.com/tcmsp.php) J9 3, o [ %1 (CNKI,
https://www.cnki.net/) %k, PAFELZT. MM, Fhimt o8, Wk BWIMAEREE 27 3 kP24 &4.
PL DL >0.18 1E Nk 4, 153 kB8 fI G ZOE AL &9 .

22. EMIRENE “UaW - BRER” MEHWE

BT Pubchem #i#s JZ (https://pubchem.ncbi.nlm.nih.gov/) 73 1) 25 $& 5 A% B 5 A i L A g A0 2 22
TIAEA SUEHEALE YR SMILE 5, 23 J5HIH Swiss Target Prediction %4/ &
(http://www.swisstargetprediction.ch/index.php) i A7 #5 £ 45 RE PR AL s 8 I TI0, K =AWk S E
ROE AL S ) B S0 R AR RS PR S B A . B H, R A UniProt 2540 & (https://www.uniprot.org/)
B BB AR A ROE MR SR, XL SR B By R S e B SR B, ARG S 15 R
R AR FR A UniProt 45 . 5% Cytoscape 3.9.1 #C1F R E T e 1 08 1B (0 Stk &4 B fE
BAHE S 2, XS LR AT I 28 4 41 2548 23 A R TR AL 20 A

2.3. RIBBHEREE R HIZRE

LA “chloasma” . “melanosis” . “chloasmas” %y 5G], £ DisGeNET (https://www.disgenet.org/).
GeneCards (https://www.genecards.org/). TTD (Therapeutic Target Database, http://db.idrblab.net/ttd/). OMIM
(https://www.omim.org/)~ PharmGKB (https://www.pharmgkb.org/) Drugbank %4 /22 (https://www.drugbank.ca/)
TR R . &I BRI RS AR RSO R R, L, RS RPN AR B A R
A\ UniProt £ i 1 EASREUEE R 4% FK AT UniPro 25 .

24. RIBREXEE/TGERER - EREIEMERIHE

FIFH A 15 7 & (hitps://www.bioinformatics.com.cn/) 2 fil] T s 42: 350 B 18 70 50E M R 7 HE L B
BARPE L AR O T RE, B R E A AR S I [F B A AR AT e T MRS B R VR T B M B 1) DG
#. I STRING ##s FE (https://cn.string-db.org/) #4) i 42 5 8 - #L s 22 E AH EL4E H (Protein-Protein
Interaction, PPI)RAZ& Y , 14 PPI W48 73 Hr 45 55 N Cytoscape 3.9.1 B 3-AT 40 $h 2440 M7 35 vl AL PPI 2%
2.5. BEEXEFIR GO & KEGG &#f

i#id DAVID 6.8 ¥ (https://david.nciferf.gov/), %t AT 3R45 R BIMEREBEE VA YT BB B 1) O A
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REHIHT GO R AMIS I, HAoNrEHE =3, 2 NEVS RS, 5 FIhRgtk bk DL 41
AR, BRE P < 0.01 H FDR < 0.05 fifikss i, s EWLRE P EAT 20 &R RHMAERE &
(https://www.bioinformatics.com.cn/) A =& — XU & FE I R Rt AT el AL R B, 18id KEGG B 4447,
X BT SR A T MM BB VR T B A B0 1) D B i AT @ B AT, PR JE P < 0.01 H FDR < 0.01 Hiiiik 45
R, MRS G VRIEE RS T AL B E SR,
3. R
3.1 WIS EEMASYNTEESER

B TCMSP i . CNKI V& 1INEE 50k, DAL T AR, Fir Ay ochi, Uss 1mm
EPEE 47 3 WRrh 25 P ST E A ROF AL 22 B2y o L DL > 0.18 1E A de 2% AF X i U 48 3] () 78 48 A 25005
AT I, SRR A SRR 11 A4S, KREISEEE ROEYER Y 46 1, L TR
W 16 4. &2 E G ILE R 66 MNMEAEABUEERSY, BAAE R NE 1.

XN KWL PR B 2 o T8 7 R o

Table 1. Active compounds in Yuhudie Macula-removing

=1 EEIREREARUEMER S

NTHS &R DL D%k R FIR
MOL010887 Barbinervic acid 0.71 SY1 i
MOL000211 Mairin 0.78 SY2 i
MOL000263 Oleanolic acid 0.76 SY3 Fili
MOL004375 Trifolin 0.74 SY4 i
MOLO000508 Friedelin 0.76 SY5 i
MOLO000511 Ursolic acid 0.75 SY6 Fiir:
MOL000358 Beta-sitosterol 0.75 AND1 FliE. ARHSIE, #ez1
MOL000098 Quercetin 0.28 AND2 filir s AHHE, ez T
MOLO000357 Sitogluside 0.62 AND3 FnE. LT
MOL000422 Kaempferol 0.24 AND4 it HeL+
MOL004368 Hyperin 0.77 AND5 it ez
MOL001002 Ellagic acid 0.43 MHD1 A
MOLO000012 Arachic acid 0.19 MHD2 A g b
MOL012101 Mosloflavone 0.26 MHD3 TR i e
MOL012108 Negletein 0.23 MHD4 R g
MOL012267 Scutevulin 0.27 MHD5 IR I e
MOLO013056 Brassidic acid 0.26 MHD6 IR I i
MOL013061 Baicalein-6-glucuronide 0.76 MHD7 A i
MOLO013065 Teucvin 0.49 MHD8 N
MOL013068 Oroxindin 0.77 MHD9 A
MOL013071 Scutellarein-7-rutinoside 0.71 MHD10 I I

5,7-dihydroxy-2-phenyl-6-[(2S,3R,4R,
MOL013072 5S,6R)-3,4,5-trinydroxy-6-(hydroxy 0.72 MHD11 TR i it
methyl)oxan-2-yl]Joxychromen-4-one
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MOL001631 Erucic acid 0.26 MHD12 AR e
MOL000173 Wogonin 0.23 MHD13 A e
MOL001735 Dinatin 0.27 MHD14 PN
MOL001993 Tricosanoic acid 0.30 MHD15 A g ke
MOL002560 Chrysin 0.18 MHD16 A
MOL002714 Baicalein 0.21 MHD17 PN
MOL002737 Scutellarein 0.24 MHD18 A g st
MOL002771 Vitamin E 0.55 MHD19 A g it
MOLO002776 Baicalin 0.75 MHD20 A ] it
MOL002928 OroxylinA 0.23 MHD21 I g i
MOL002931 Scutellarin 0.79 MHD22 R g it
MOL003044 Chryseriol 0.27 MHD23 IR g it
MOLO003333 Acteoside 0.62 MHD24 A if e
MOL003341 Salidroside 020  MHD25 PN
MOLO000356 Lupeol 0.78 MHD26 AR I
MOL000399 Docosanoate 0.26 MHD27 A i e
MOL004004 6-OH-Luteolin 0.28 MHD28 N
MOLO000449 Stigmasterol 0.76 MHD29 R I I
MOL000486 Prunetin 0.24 MHD30 A tf
MOL005030 Gondoic acid 0.20 MHD31 A i i
MOL005305 Nepetin 0.31 MHD32 AR I
MOL000663 Lignoceric acid 0.33 MHD33 A I
MOL000008 Apigenin 0.21 MHD34 A I
MOL008401 Henicosanoic acid 0.23 MHD35 A it e
MOL009754 Oroxin A 0.72 MHD36 IR I e
MOL013058 2,5-dihydroxy-6,7-dimethoxyflavone 0.28 MHD37 At
MOL013059 3,7,3’,5’-tetramethoxy-2hydrochroxyflavone 0.42 MHD38 N
MOL013063 Chrysin-7-0-4-D-glucuronide 0.70 MHD39 A g e
MOL013064 Scutellarein-5-galactoside 0.77 MHD40 A I e
MOL013066 Chrysin-7-O-glucuronide 0.69 MHD41 A I
MOL013069 Quercetin-3-0-a-L-arabinopyranoside 0.70 MHD42 A e
MOL013070 Quercetin-3-0O-p-D-arabinopyranoside 0.70 MHD43 A e
MOLO000471 Aloe-emodin 0.24 MHD44 A g it
MOLO001558 Sesamin 0.83 TSZ1 A
MOL000184 Stigmastenone 0.76 TSZ2 LA
MOL001842 Pinoresinol 0.52 TSZ3 R
MOL000354 Isorhamnetin 0.31 TSz4 ez
MOL000361 Amyrin 0.76 TSZ5 R
MOLO005043 Campesterol 0.71 TSZ6 A
MOL005440 Isofucosterol 0.76 TSZ7 LT
MOL005944 Matrine 0.25 TSZ8 LT
MOL006649 Sophoranol 0.28 TSZ9 XA
MOL007228 Kaempferol-3-0-4-D-glucoside 0.74 TSZ10 PR
MOLO000953 Cholesterol 0.68 TSZ11 A
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32. EWIRENE “YIRY - BR” MEaE

¥ Bk =AMEE YR 66 MEIEA ZUEHEAL A, JEid Swiss Target Prediction £ %, #48 233 S A
FIETEA WG T 2 B AR TR, 373 AN NI TEA R0E M 2 B (AR TR, 294 AN A%
IR ROG T S B e TR LT . Kt 8 MBI RO A G YA B3R BIAH DSV 7E A RS M
MAEE, AIF, REAR AT8 MEAEA SIS SEN, AW - HAEAML, FEEE LK 1.

Figure 1. “Compound-target protein” network of Yuhudie Macula-removing

B 1 EMIRENE “‘Ual - £mER" WE

Z B - SRR M EISE 536 AN (L 58 MNETER UL ST S 478 NMEBTEH
RUCHE A5UEE 49 ) R 3655 SR ZH AR, TEFTIR A I R MIEREBEE 1) 66 MBER LA, A BEE R
58 MNMBTER UL G M RLR IS TE A SO s B A, A 8 MNIETEA RUL AP AR BN AT B [ 7 7E A 2K
HAEE, MOEWBIEREER “aw - HaEA” B REIR 58 MNMEEA BUL G5 R 478 NBTE
AREE S E AT A i SRS i, BT SO =R S IS A ORI &Y, A
15 ARV TE A OSSP TR LR HE ST 1, Y TEA B S P (B 63.02, HA s TP
BIFEAEREEA B G 23 A Jodr, kB TRinE . AW S % 22 71 3G B it Bz 2 (Quercetin) 1)
AR, BAN 312, BEPRUCNRB RN F LTt 2By (Kaempferol), FE{E K 208, iift
R IISE 5 % 22 -7 R i) p-43 (5§ % (Beta-sitosterol), BE{E N 132, W AEA RUH 558 AP EE N 7.65, 5 183
AN A RCHE m B I FE AR e T PS8 BEARL, by s R e i R D 75 A AL AL (Cytochrome P450 19A1,
CYP19A1), #E[a] 44 MNEBAERROETEACEY), BEFP MR A B A 8 AR P 1 (Cyclin-Dependent
Kinase 1, CDK1), #tJr] 39 MMETEA IS AY), L WRHAEREE (Acetylcholinesterase, AChE), # ] 38
ANMEEDD, 2 2 AUHH AR e s P AT 20 TR TEAT 2805 MEAL S P R TE AT ROE TSR s B o R ek
BT R BEE BAT 2 0y 2 B I X 4 2 3 o BT (R

Table 2. Topology parameters of “compound-target protein” network in Yuhudie Macula-removing

F 2. EMIRAENE ‘WA - $RER” WMEHRINFEH

%' JEAE gl EA S BEfE gl
AND2 312 (L% CYP19A1 44 B
AND4 208 L% CDK1 39 B
AND1 132 L% ACHE 38 FEA]
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MHDS8 107 5% ESR2 37 L[
TSZ10 105 5% CA2 34 L
MHD14 104 % AR 33 =35
MHD16 104 5% AKR1B1 32 £
MHD17 104 oy AKR1B10 32 A
MHD18 104 S % XDH 32 LK
MHD23 104 % ADORA1 31 KA
MHD28 104 % ALOX5 31 B[
MHD3 104 % CA1l 30 =35
MHD32 104 Ay CA12 30 H K
MHD34 104 Ay ESR1 30 H[H
MHD5 104 5% PTGS2 29 [
TSZ4 104 D% TERT 28 £

%! 86 B %y CA4 27 LA
MHD31 82 B %y CA7 27 A
MHD12 81 B %y EGFR 26 £
MHD6 81 B % PTPN1 26 £

3.3 BEBAREARKIN, XEERHRER PP MZHHE

R HE FER R, GeneCards 628 B B BEAH AL 11 954 />, PHarmGKB 45 224G 28 1) 345 B AH 5¢

#45 201 4. DisGeNET &R B8 BEAH JCHE £ 48 >0 OMIM 46 2 4 BEAH < #E 25 10 4>, Drugbank
KRBT BEA CHE T 4 A, TTD KRB PLACHE 5 3 4. SIS BB m e SR, £

5, SEFEMEB S SR 1084 1. K EMEAEBEE L EYIRT 478 ANHE S 5B BTN HE S AT 2084

AME R Venny 2.1 BAHS 2 EMIWAEBEE (L &) 5 FEBEZOR N 120 ANIEFRIBE AL RIE Y B4 5
BRI BRI SR R, ILIA 2,

Yuhudie Macula+removing Chloasma

Size of each list
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Figure 2. Venn diagram of compound target-chloasma target in Yuhudie Macula-removing
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B 120 PNOBERE S5 ON STRING %idi b, 45 3t —25 5 N Cytoscape 3.9.1 #A43E47 ¥ b
ZE PPI 2%, UL 3.

AOBMAOA .
MCHRJAPK Y LIP%@B&:;
. MGLL " ITGAY
|

TGA2B
s —INSR
NCSTN B0
NGS2 HSPS0B 1
NR1H2 . r". 0".“‘ HSD11B1
NR3C2 u“r . GSR
OBRKT M‘4 |’f. GRM3
PLA2G10 '.Z . G6PD

PLA2G1B PP . . o FuTs
PLA2G2A PE‘B . . |‘z FABP4
PLAZG4A ‘ c.1 . @ ENPP2
PPARD P.A S .51 EDNRB
P@1 P.1 . F.z EDNRA
PTGER1 . . ‘ DPP4
PTGER2 p.A '.’ ‘ DHFR

PTGFR ,‘3 ‘ s s.u r.a (.5 CXCR2

RORA p,'A . CXCR1
RORC p.A . CTSK
SHBG . 0‘2‘ afsp
3
SLCBA3 P.P.: ' . .A.f‘e CFTR
sfiea aRAF
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TRPV1 ALDH2
TSPO _AKR1B10

TR r KriATEE!
UGCG jipr ACP1ADRB2‘

Figure 3. PPI network of key targets
[ 3. XHHR PPI W4

FoHIF

% PPI 2% 5 120 AN AT 1414 2630 1 sl U RIERER S BEAE R/, A s ek, e pr
XS R BRSO ROR LA RN, HT rGBOK, HL ek BT A AR, Sl
BNy G IR G AT AL, SRS AR (1 R B N 23,57, T $0h 0.0082, F
BTG e 0.52 BT R AR KB RE N 1,97, oAy 21 AN OB BE Rl s (0T mi B R
LR PG O ER T EE, JFHIX 21 A RBEEE A S A RO R R KR T, &
3 X F i FEAE foe e (R BT 20 T B pl B MR, B IR A S B B U 1 T REAE SR B (iR T

BRBEIESER -

Table 3. Topology parameters of key targets in treatment of chloasma with Yuhudie Macula-removing

3. AWM E AT RENNXBESAINESY

FE AR EE SRR K E i otk
TNF 84 1.310 924 0.119 266 0.762 821
AKT1 83 1.310 924 0.088 519 0.762 821
SRC 72 1.420 168 0.046 731 0.704 142
EGFR 72 1.411 765 0.043 714 0.708 333
MAPK3 64 1.487 395 0.030 499 0.672 316
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CASP3 63 1.470 588 0.036 434 0.680 000
HSP90AA1 62 1.504 202 0.032 768 0.664 804
STAT3 61 1.529 412 0.023 371 0.653 846
HIF1A 59 1.546 218 0.021 844 0.646 739
ESR1 59 1.537 815 0.026 467 0.650 273
CCND1 57 1.554 622 0.019 764 0.643 243
MMP9 51 1.613 445 0.011 363 0.619 792
PTGS2 51 1.588 235 0.060 938 0.629 630
PPARG 50 1.596 639 0.035 426 0.626 316
MDM2 45 1.655 462 0.013 599 0.604 061
ITGB1 41 1.722 689 0.008 578 0.580 488
L2 39 1.722 689 0.011 707 0.580 488
KIT 36 1.781513 0.014 419 0.561 321
PPARA 29 1.789 916 0.014 186 0.558 685
ESR2 27 1.823 529 0.010 680 0.548 387
PRKCA 26 1.806 723 0.011 782 0.553 488

3.4.GO ERAER

B 120 AN ER S @ DAVID S E K GO A ki i, L1453 328

MEELHP < 001,

FDR < 0.05), ' BP 3ffF 225 Mg H, FEW RMENE . MR AP RPL EAH B SR
SHARFET R IE RS B AR T . AN GE A A . T R G B RGN SO R NS s CC 3R 40

ANRE, BEW LB, M. AR, MRER. RANX . i imE Rk MF 34 63 M&H,
FEW RAAIC ARG . RNA REEE 1| 5 R TiE e FsBigtE. ATP 454 81 NADP 45655, 4
AIEHL BP. CC #1 MF #R4%E P {E /AT 20 %6 H, WIH 4. 15 52 %ﬁ/ﬁéﬂaﬂ%ﬁﬁiaﬁﬁrﬁﬁ
PO AR i 2 5 S 2 R AR S R R R

ag

B Biological process
B8 Cellular component

RNA polymerase 11 B Molecular function

uu||||“||ﬂl\|ﬂ

150 125 100 75

-logio(pvalue)

Z
g
S

40 60 80 100
Gene count

Figure 4. GO entries of key targets
B 4. XBEFESAY GO £ H
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3.5. KEGG BES#h

T REL, 120 MR SUEE R E AR 131 i@k (P < 0.01, FDR < 0.01), i&HX P {HHAZ &/
IHT 20 s & SRl %, WA 4. [ 5, FEP R % (Pathways in cancer). ¥k 2% [ 2 H (Proteoglycans
in cancer). PN/3 i 5@ E (Endocrine resistance)&s . (X IR T MRS B AT REE VR T £ B Ok
RIEIRIT AR BEGR HIVEH -

Table 4. Pathway table of key targets in treatment of chloasma with Yuhudie Macula-removing
4 EWIREREE AT ABRE X RS RER

plikEs Bk e P 1 FDR
Pathways in cancer 48 1.3E-26 1.4E-24
Proteoglycans in cancer 27 2.6E-18 1.5E-16
Endocrine resistance 20 4.4E-17 1.6E-15
PI3K-Akt signaling pathway 29 3.1E-14 8.7E-13
Focal adhesion 22 3.7E-13 6.9E-12
Human cytomegalovirus infection 23 3.7E-13 6.9E-12
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Figure 5. Bubble chart of pathway enrichment analysis
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