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Abstract

Objective: To explore the potential mechanism of Saobai Huifeng Pill in treating vitiligo based on
network pharmacology. Methods: TCMSP database, SwissADME, Swisstarget database were used
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to obtain the active ingredients and targets of the main components of Ephedra, Guizhi, Fangfeng,
Schizonepeta, and Epimedium in Saobai Huifeng Pill; related targets of vitiligo were collected by
Genecard, OMIM, TTD and Drugbank database. The drug target and the disease target are inter-
sected, and then potential target of treating vitiligo with Saobai Huifeng Pill is obtained. The network
of “disease-drug-component-target” is constructed by using Cytoscape 3.7.2 software; GO function
and KEGG signal pathway enrichment of core targets were analyzed through Metascape gene anno-
tation and analysis website. PyMOL2.3.0 and Ligplot V2.2.5 were used to analyze the interaction
mode of the docking results. Conclusion: Saobai Huifeng Pill plays a role in the treatment of vitiligo
through multiple Chinese medicines, multiple components, multiple targets and multiple channels.
Its mechanism of action is related to inflammatory reaction and oxidation reaction to realize the
treatment of vitiligo. This study provides relevant reference for further pharmacological research.

Keywords

Saobai Huifeng Pill, Vitiligo, Network Pharmacology, Mechanism of Action, Signaling Pathway

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

PR — P DA B 35 20 B P 1t 2R B JE 0 8 300 TR BT 1 1 BBy 2 R AR SR I A AL
Jii et B (1] . FC AR BRI AN B, H AT RO & T RGN R R, R M
LRFMHEAER 2], SHRAE 1% MNEE ABA, HERBEAFEEE. Wil k. Mg
A EZEF[3]. HAEFEmat SN 5w WA St i 2 —,  Rid 80%IH) 5 X B 3 A7 7E A [R
FER O BEREART, ™ EBE T AT AR R (4] H ATE S A DA B R IR T 51 R A RE A B R
JS[EEE(TCS) A A5 AR BB HI FI(TC) . 697 K D AR S e 3k 50 A A= 41 7[5 -

FUBATE R RS AR “ri” - “A%” o BT S, AN, S, BB RS,
ZBHEBE BFE AR R FAMERI[6]. H2h, £k, kil MBIk R, STy, R
T PGB VR RIE FH 7] WOk A= [ BA [8]R 2 8 41 BA [ 38 ok F 7 B &% 14 1 7 S AN RE R AT A 0 Sl R
URT X NF-xB Gl JAK {5 510 2% 7™ A5 5200 - RE 08410 1) 40 i 2 i s 2 1 28 3% A Bl

AT RA— 7B BRTL P 2R M8 5 — ke, DAANEBIRH, 37 M4k R ThAk R Tk
7 P R I A . IR AR B, A RO 2 oy B AT e Pust. sraihmzis
R, BEREA R 5 R 5 HAE 5 I8 B [10] .

CIRRLK IR AR X — MR U E 25 22 5K Hopkins T+ 2007 ST IR H[11]. HorlE i oA AR )
W 265 DAFE 78 24590 5 80 R 2 RN R ELVE F OR R DA — 2D MR th 251 & AR S 0L, b 2497 3% Thak et
PR RAE[12]

AN I B TR 0 28 25 3 25 (1) 7 YRR T4 A il MOALYR ST AT FE AL, R RS2 Bh T BRI
PRAZIRITRE, B4 KO, R A e AR YT AR SRR 55 .

2. IS A
2.1. ABBIKABHAESTHIKE S8 A iFiE
FIH TCMSP %l £ (https://tcmspw.com/temsp.php) FEEUF A i KL R EE . BERE . B K. FRITF. 3%
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ERE ML Y, KA 29 D1 IRCR FH JE (OB) > 30% 12K 25 1 (DL) > 0.18% A BR il A% A 1E A7 i e 3k 43 DA B o
WRZG A RS R RS B, IRt — SRS M 55 B 5 UniProt $3s 2 (https://www.uniprot.org/)
o LSRN S HE R R 5 LAt 5 A A

2.2. BRREIERRREE A 0%

PL “Vitiligo” . “Idiopathic Vitiligo” . “Non-segmental Vitiligo” Jy3<48id 73 5% A\ Drugbank %35
J (https://go.drugbank.com/) . GeneCards %1 #% & . OMIM % #i% FE (https://omim.org) & TTD %4 &
(nttp://bidd.nus.edu.sg/group/cjttd/) ¥ 2%, A GeneCards %3 7% Relevance score #E4T A Az {i fifi ik PAZR
PSR OGO HE Ao B ZRARAF I B OIT£R 7B B8 S 3045 F XK A DG E i, B P AT 45 2R
i 16 2 B 5 19 3 VXU BE RE B

2.3. HYEEFLEESTHZ
I RES H I Veen $4 345254 59505 ) L [RS8 5, 3284 Veen K.
24. E “BA - By - Ba - FRT MgER

B “11” SRBMAMARRy . “137 M GMBIRIE R G UL BT Z MM E R T A
Cytoscape3.7.2 AL, &35 /7 BN Rl Bdr s 29 R, SRR T U IR AR LA F G
o

25. HEERRBEE(ER (PP

¥ “1.37 HETIREHI 290 L RS 55 5 O\ STRING $0di 3, WAz M, BEIPPIER, ¥
FH 3 Cytoscape3.7.2 3 fFAE R PPI 45 €], Iz HZ S CytoNCA Fai {0t W0 28 it kAT b o b, &
S 56 R T s E K BE A O (DC) 1 AL, PR E A2 (Betweenness) . 4231 & (Closeness). (Local Average
Connectivity-based method, LAC)f&#rZH# K T- I rh Ar K,  #E 45343 B XOALE YT B BRI AZ O BE 5
T2 PP AZ Lo W 45

2.6. EFE &ML (gene ontology, GO) R RMEEMEFEEN =B
(Kyoto Encyclopedia of Genes and Gnomes, KEGG)

EHEDITE 1.3 SR 4L 55 N metascape 3 (http://metascape.org/), #IFhik#E NS, Plig/NE
BN 3. P <001, Hm/NEERN LS ARG 3T GO & KEGG & &4, Hr GO 4 X AuHs4:
Y2t #2  (biological process, BP). 43 FA¥12#Ihfe (molecular function, MF) A4 g 2H (cellular component,
COHHE 7+ #Hr. F GO-BP. GO-MF. GO-CC 73 #1752 [ 25 43 I BT 10 %% KEGG 7445 R BT 15
2k 3K H Origin Lab 2018 K& 4 2 i s e I 3EAT v AL AL 2], AR MR e s h E £ H
g, SEPEERERE LN qE.

2.7. X

i H POCASA 1.1 Tl £ 1 255 A7 i ARHE /N 73111 CAS 5 )\ PubChem #5405 & "~ 4% SDF #% =\ 3D
ghitl, K258 F N ChemBio3D Ultra 14.0 #ATRERE & /MM, 4 Minimum RMS Gradient % & 4: 0.001,
W /N FARAE A mol2 ¥ 3 KA EF 19/ 73 75\ AutodockTools-1.5.6 HEAT A 5 BT 2 e FL AT
WE TR S (R A7 “pdbat” #%30. M PDB %i#i % 4K IL6 (PDB ID: 1ALU). TNF (PDB ID: 2E7A).
CASP3 (PDB ID: 4JJE). CAT (PDB ID: 1DGF). IL14 (PDB ID: 618Y). TP53 (PDB ID: 1UOL), #5445
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A Pymol2.3.0 LB A5 aK . JRIGEARSE, K& 455 A\ AutoDocktools (v1.5.6)i 47N 15 H
iy ArECHLT . F5E BRI ORAE N “pdbat” 6. B EFIH PyMOL2.3.0 # Ligplot VV2.2.5 X #: 45
AT A BAE A AT

3. /R
3.1. FEMER S R LTFIE

I TCMSP B e 7 A R B . BB, B RG JRT . SRR T R I e OB, DL fH, L4153
KTHEAE KA S 74 4, BRI 15 A B 7 A4 B 18 AN JIFT 11 A4S, 363 23 MR
B HITT S R SERE RN E LAY luteolin, quercetin, WL 1. A5 208 4 44E leucopelargonidin. Herbacetin.

Resivit. ent-Epicatechin %&; Xf£2id uniprot %% #3815 1) 1523 M k47 25, 3L153] PGR. NCOA2,
NR3C2. PTGS1 % 260 /M sif5 S.o

Table 1. Some active ingredients of Saobai Huifeng Pill

1 ARENKAS MBI BYRS

Mol ID Chemical component OB/% DL Herb
MOL010788 leucopelargonidin 57.97 0.24 R
MOL002823 Herbacetin 36.07 0.27 R
MOL010489 Resivit 30.84 0.27 JR
MOL000073 ent-Epicatechin 48.96 0.24 VEX53
MOLO004576 taxifolin 57.84 0.27 IE5
MOL011730 11-hydroxy-sec-o0-beta-d-glucosylhamaudol_qt 50.24 0.27 B A
MOL011732 anomalin 59.65 0.66 55 X
MOL011737 divaricatacid 87 0.32 55 X
MOL011740 divaricatol 31.65 0.38 55 X
MOL011849 Schizonepetoside B 31.02 0.28 IR FF
MOL011856 Schkuhrin | 54.45 0.52 FFT
MOL004391 8-(3-methylbut-2-enyl)-2-phenyl-chromone 48.54 0.25 EEE
MOL004394 Anhydroicaritin-3-O-alpha-L-rhamnoside 41.58 0.61 TERE
MOL004396 1,2-bis(4-hydroxy-3-methoxyphenyl)propan-1,3-diol 52.31 0.22 TERE
MOL004425 Icariin 4158 0.61 FEE
MOL004427 Icariside A7 3191 0.86 LR
MOL001510 24-epicampesterol 37.58 0.71 EEE
MOL000006 luteolin 36.16 0.25 BREE . JRITT
MOL000098 quercetin 46.43 0.28 FREE. FHITF

3.2. ERERRTHIE

LA “Knee osteoarthritis” . “Osteoarthritis of Knees” . “Osteoarthritis in the Knee” A><iial, X[E
AN PR SAT R0 A B AT Rk 25 L, JRERAS 919 AN AH SCHE 4, Hidh Drugbank 21 /. GeneCards

DOI: 10.12677/acm.2023.1371669 11909 I IR = =23t e


https://doi.org/10.12677/acm.2023.1371669

fitwz s

878 1~. OMIM 10 4>, TTD 10 4.

3.3. Z). EREREEARTEE
B “2.1” FH 260 MMEE RS “2.27 FRET 919 MR EE SE T R-Venn 5325, 0 L [E] SR S
734, WHE 1.

187 73 846

SBHP Vitiligo

Figure 1. Drug-disease common targets

E 1. 71 - IRt ERE R

3.4. “Z5¥)- 4y - B2 - BRT MEIRBgE

FHE BT KHLE 74 ANE RS 5254 - S LREE U3 Cytoscape 1, B “Z5%) - iisr - #E AT
- R MR, LI 2, HAEEE 122 (G NIRRT AL T3 AN AL 44 DNERUR
RO)FI 332 5%12(56 2K 25 AE BN S 276 S BN S SUEL), MIBR 30 AN JoAHICHE fURTA AL
G, BIESIE 2 w44 N RO R ERE AN T 8 19 15 AN T2 2, Hod quercetin (it ) luteolin (A
FREEK). poriferast-5-en-3beta-ol (-5 £5H7). wogonin (I % 2). olivil (BHEM i %), beta-sitosterol (8-
A ) SRR, REIAEREAZ.

i

Figure 2. “Drug-component-target-disease” network model

B2 - -8R - RR MEEE

Table 2. 15 active ingredients in Saobai Huifeng Pill with connectivity not less than 8

2. ARENATERES/NT 8 89 15 AR

quercetin 47
luteolin 29
11910 I PR = 2 3t
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Continued
poriferast-5-en-3beta-ol 24
wogonin 18
olivil 12
divaricatol 10
methyl icosa-11,14-dienoate 9
ledebouriellol 9
DFV 9
Chryseriol 9
beta-sitosterol 9
(2R,3R)-3-(4-hydroxy-3-methoxy-phenyl)-5-rr_1etr)oxy-2-methylol-2,3- 8
dihydropyrano[5,6-h][1,4]benzodioxin-9-one
5-O-Methylvisamminol 8
6-hydroxy-11,12-di_methoxy-2,2-dimethyl-1,_8-di_oxo-_2,3,4,8-tetrahydro-1H- 8
isochromeno[3,4-h]isoquinolin-2-ium
Yinyanghuo A 8

35. EHRMEEIERMNEMERZ LR RTE

¥ 2.3 IR Z WP SL RS 553N String HidlE 2, M SR A B BAERI NS, LI 3(74), 133I4H
HAEFI 73 ANFE SR 1234 4530, IR 45 R S N Cytoscape 1, 32 F A CytoNCA i fE3EAT 48 73 Hr
Jf-iiit Betweenness. Closeness. Degree. LAC KT H A EMA A, SEZ0ME, WE 3(H), #
OB A5 B 55 15 AS(MMP1L. IL4. SERPINEL. HMOX1. MPO. PTGS2. MAPK8. VEGFA. CASP3.
IL1B. CAT. IL6. TNF. TP53. ESR1)X 200 KA E KR, FEmix el p5a] E7E 4 1 KMALIRTT R
AR R RS E A

S Dt

Figure 3. PPI network (left) and core targets (right)
& 3. EEREEERMLE (L)L MWL (G)

3.6. GO BEENT

¥ 2.3 3RAF M 120 25553k I E sl Metascpe 3 HEAT GO &40 HT, SRAFFF G i 2 14 1Y
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GO % H. 7 ¥k GO % Hh AW~ aid #2 . 4iidlsy . 70 7 IhRERIAT 10 SRt AT B E 2, WLIA
4, FEDTE RSN, AR T F IR T R R R B RO AR S X T
DI/ SINAD il 2 = DG AN W (== ek 23 0 IR P 1) 45 s S -G K o 0 A A N A AN 1 0P
B He R E AR T UREE B KA TR AR G L R A B RE TR AR SR B
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Figure 4. Top 10 ways of the results of GO enrichment analysis
&l 4. GO EE I EMEERA 10 Fi&E

3.7. KEGG BE4#h

¥ 2.3 FR1FH 73 DN ER SLFRIBE AERL Metascpe MsEET KEGG &S00, FRIFFF & ik 414
1) KEGG % H 158 1. 1%L KEGG 73 #r 45 A al 15 sk T B R 4], WK 5. &4 R ER,
FEE XA ABXEE S L RE 5l (G 51 (Th17 407046 . NF-«B {5 Sl . HIF-1 15538
H. FoxO 5 TilH. MRS Sl VEGF 55l §55 Silkg. FORIREERGE SE). MZH
B P EE R S A0 DN AR R TS AR A B A L RIS AR RS R R SR A2 30 -DNA &)
R FAL JEY R, ISR AR RS . M5 2.5 FGHIZ OIS KEGG % 2%l I 3R 15 1 HE K]
BEATRIEG, PR 5 LA SCERO Ui Y 32 2% 5 EUXURH SR I8 %, 1B HUE SRR T ROR B HT 15 SE i
J@r, WA 3. Hrf Th17 {558, NF-«B {5518 . HIF-1 15 585 E % TR E AN HE £ 1
B LA P ARSI Th17 (5 5@ N, Z(5 5 @K 2t TGF-B M IL-6 ML [EHE S Tk Thi7, 4
W IL-6 F1IL-17, 25 JORE SNAN B B G EPETI o
Table 3. Related pathways of Saobai Huifeng Pill in the treatment of vitiligo
& 3. HAERAAT BRERAE KB

BHHT P1E AR S5ER
AHR. IFNG. IL1B. IL2. IL4. IL6. PPP3CA.

hsa04659 —15.66 Th17 cell differentiation MAPKL. MAPKS. RXRB. TGFBL
hsa04064 -14 NF-kappa B signaling pathway PARPL. Bl?l:i\UCIID:}I'O(IB_SGZ I_IC_:’\'T;\A 1\/(;;1'\?1 CXCL8.
hsa04066 -13.79 HIF-1 signaling pathway BCLZ‘NCO:[S); Né:RPTI\I\IAE?XlM A”;':Cf \I/LEG(;FQOSZ‘
hsa05162 1272 Measles BAX. BCL2. Clﬁgf’i\\/l:PDKI;Z\\TIIL_Sl?\ IL1B. IL2.
hsa05330 -9.9 Allograft rejection CD40LG. IFNG. IL2. IL4. IL10. TNF
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Continued
. . CAT. CDK2. CDKN1A. IL6. IL10. MAPK1.
hsa04068 9.67 FoxO signaling pathway MAPKS. TGEB1
hsa05204 808 Chemical carcinogenesis—DNA  CYP1Al. CYP1A2. CYP3A4, GSTM1l. GSTP1.
adducts PTGS2
hsa04926 815 Relaxin signaling pathway MMP1. NOS2. NOS3. MAPK1l. MAPK8. TGFB1.
VEGFA
hsa04061 731 Viral protein interaction with IL2. IL6. CXCL8. IL10. CXCL10. TNF
cytokine and cytokine receptor
hsa04370 —6.92 VEGF signaling pathway NOS3. PPP3CA. MAPK1. PTGS2. VEGFA
hsa04931 -5.6 Insulin resistance IL6. NOS3. MAPKS8. PTPN1. TNF
hsa04020 -5.08 Calcium signaling pathway CALM1. ERBB3. NOS2. NOS3. PPP3CA. VEGFA
hsa04146 —4.66 Peroxisome CAT. NOS2, SOD1. XDH
hsa04726 —4.08 Serotonergic synapse CASP3. MAOA. MAPK1, PTGS2
hsa04919 4 Thyroid hormone signaling ESR1. MAPK1. RXRB. TP53

pathway

KEGG

Th17 cell differentiation
NFkappa B signaling pathway -

HIF1 signaling pathway 4

Measles 4 count
L ® 4
Allograft rejection 4
[ ]
FoxO signaling pathway 4 . 8
Chemical carcinogenesis DNA adducts 4 . 10
£
= Relaxin signaling pathway
@ Xin signaling pathway - log10(pvalue)
Viral protein interaction with cytokine and cytokine receptor4 i -0.6
VEGEF signaling pathway 4 _0s
Insulin resistance - ®

-1.0
Calcium signaling pathway+{ @

Peroxisome+ @
Serotonergic synapse- @

Thyroid hormone signaling pathway- @

4 8 12 16
- LogP

Figure 5. Bubble plots of the first 15 pathways of the result of KEGG analysis
[ 5. KEGG S HT£E R AT 15 Fig 2 SBE

3.8. FFXEER

HAE XA E #2585 5 Caspase-3. CAT. IL14. IL6. TNF. TP53 ({7 T-45 & 6E 117 W h-7.34
-10.4. —7.0. —7.2. —9.3. —7.1 kcal/mol, W[4 6. 4i&RE < —5 Rom “H IR ERAF, HAUEB/NIE
W 55 R IR R s IE R

DOI: 10.12677/acm.2023.1371669 11913 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1371669

it 5

CASP3-luteolin CAT-luteolin IL1B-wogonin IL6-Luteolin TNF-poriferast-5-en-3beta-ol ~ TP53-luteolin

Figure 6. Drug-core target docking diagram

E 6. Z) - 0B S xR E
4. ¥1ig

A 53 I I 2% 25 3 ) 5 R ST TR R RUIRTT AR AR SR . e, IS RIS 74
ANV BN T T3 ANASEERE A “ 2500 - g - BB - R 7 SR S T AR, K2 B A Uk
IYRUIE T AR A, 40 quercetin (M 2 ). luteolin (KR HEEK). beta-sitosterol (-7 &5 /%) wogonin (7§
TACR) AR T 47, 29, 24, 18 MR, DAAS H AT AR R4 A XA P i B SR . Wi
B PR, WK, MR B ZMAEYEE. AR Pud B, U, iR, iR,
PR BRI E I [13]. AR AR, M B AR bR, AT ELEE AR I B R BRI 2 i A
ORI [14] [15]. R 275 4 A BB AAL I 32 ZEARDLAE AT A B H IR (GSH) {55 55 3@ g . 1o 15
(ROS)FHEE S M [ 52 M [16] o 10 £ 1% F I8 A IR A AL B2, 4% R R W [F) 4 3 B0 2 e SR A M P s R R
(ROS)IT &, il AW A R IEME ROS MM SEIL BRI LR UTE[17]. RBFR T Z M T B
K. BERAMEE, BT R EY), RBERMHRIEE U RIKRE R, SR MHIR RN
Fi(f4an COX-2. NO. IL-6. IL18. TNF-o) NI JLFHE S, 3 NF-«B. AP-1 il JAK-STAT il %
[18].A. Miniati 438 ot {5 FH A 22 B0 3% Ak 22 (1 2 25 400 M F IR A J28 2 2R T S 5 U0k XU IL-8 S Rl
A FEIT FUBRA[19] . B-45 S B n] BRAICHE [ /K~ P~ 2R 4RV B R E 7 . DU PUsh ki FEa 4k n]
AN T B A M # SF[20]. PO SR @ T ROSIMAPK #iii 48 JiE 244 i X - & A0 R+
(IL-6+ IL-18+ IFN-y. TNF-a» RANTES. eotaxin) =4 fl& LM # f (COX-2. PGE2. NO. iNOS)/
Nrf2/APLNF-xB 155 i8#, MM 7 9 RE[21]. 38Xt 2 R D1 IRFI FH B2 RO 42 BE 1 29906 3808 o
BT, NHETE R T EBE AR IT (R T Re it br . B A i s -5 %1% .

TR T AZ 00 W 28 1 0 A AR T — L8] R B TR B AU ITAE FH BIAE B . Th17 48 2
IL-6 1 TNF-ai, 1L-6 W] 3E( 2 il B 40 is A Abuik = A 38m, [ 8 R 40 e #5145, TNF-a Al 230MH
JR T BRAT M T2 51 2 B G928 S5 B A HE 2 AN Y 2 [22] - COX2 MY J ik SR A28 1) il AE 3 e v R TE I 15
FEMATFIIRE E2, A A BN T S0 VUG IR AN RT A IR 22 H2 IOCHERE, ATSIIRE E2 v {d 2
FAMIGE . DI AR T (R . RIS [ R [23]. Heme oxygenases-1 (HMOX1) /& —FffR
W, "R RIS, ARk, B RERUEA . PO T AN g 1 T T R
XF Tregs A VATAEHI[24] 0 X5 T4 0o P 26 3 b7 B 45 St mT DA 32 B8 5007 T 48 7 43 1 T AUORLIA T XU
R IREYINIE AT S SR Vg
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GO # KEGG 7 #frift— Bk | Ek 7. Kl KEGG 404, Hr s Thi7 451t NF-«B
R E LN T R E R B m R E . H R FOB R T TR, o AR R S B R R E
BB MR AR R A SO R A S BRI . Hoh Th17 40 7E 28 A B S J b
HHEOCEEER, IR, BMER Th17/Treg IERAR (B AT LS 5 2 Fp A= BEADBOTIR A [25] - C. Martins
N ARG HACAZ T 4R BRI D) BE B A AT IESE T ThL/Th17 434 AH G 1 40 B 1 2 5 [26]. Th7
I IL-6 AL KT B (TGF-A)M 1L-23 f2 50, Th7 40BN 2= A= Hobn B M40 M X7 E 40 i/ X (IL)
17A. IL-17F Al IL-22 & R AR T 7KFFH i [27] 10 NF-B 38 B H7E S e Fa A F8 P 28 0E A e 3 B R
s a2 B S i IR R A 18 R PO I R 2 [28] 0 6 TAH @ S ik — 25 A T R W,
BT RALRTT FBRA 2 0] B2 A I ER 3, B R AL S S SR AT PR LLIS B
HITH M.

FETE KA P ERZRIT R R 2, £2FEIEKREIETREE. e, iR &
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