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Exploring the mechanism of Scutellariae Radix in treatment of vitiligo based on
network pharmacology and molecular docking
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Abstract: Objective To study the target and mechanism of Scutellariae Radix in treatment of vitiligo by means of network
pharmacology. Methods The active components and their action targets of Scutellariae Radix were screened by using the traditional
Chinese Medicine system Pharmacology Database and Analysis platform (TCMSP), and the action targets of each active component
were searched and supplemented by SwissTargetPrediction database. The related targets of vitiligo were obtained through OMIM and
GeneCards databases, and the action targets of active components were intersected. The intersection of active components of Scutellaria
baicalensis and vitiligo was introduced into String database to construct protein interaction (PPI) network. Using Cytoscape 3.9.1
software, the network of “Scutellariae Radix active ingredient-vitiligo target” was constructed and the core targets were screened. GO
functional enrichment analysis and KEGG pathway enrichment analysis of potential targets were carried out by using Metascape
database. AutoDockTools1.5.7 software was used for molecular docking verification and PyMol software was used to visualize the
results. Results A total of 36 active components, including baicalein, wogonin, sophorin, sophorin a, epiberberine, demethylwogonin,
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5 maestrin, trihydroxy-8-methoxy flavonoid, were screened, which acted on 3 868 potential targets, 1 349 targets related to vitiligo and
113targets for the intersection of Scutellaria baicalensis-vitiligo. PPl network analysis showed 8 core targets: TP53, AKT1, STAT3,
TNF, MAPK1, IL-6, CASP3, ESR1. GO and KEGG enrichment analysis showed that Scutellariae Radix in the treatment of vitiligo
mainly involved pancreatic cancer, endocrine resistance, neurotrophin signal pathway, apoptosis, hepatitis B, cell senescence and other

signal pathways. The results of molecular docking showed that the seven core components of baicalein, wogonin, sophorin, sophorin

a, epiberberine, demethylated wogonin and 5-methoxy-4-hydroxy-8-methoxy flavonoids had good binding energy with core targets.

Conclusion Scutellariae Radix may play a role in treatment of vitiligo by regulating endocrine, nerve, cell senescence, apoptosis and

inflammation, which provides a reference for the follow-up study of Scutellariae Radix in the treatment of vitiligo.

Key words: Scutellariae Radix; vitiligo; network pharmacology; molecular docking; baicalein; baicalein; robinin; lignin a,
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Table 1 Active components of Scutellariae Radix

s Mol ID AR B OB/% DL
HQ1 MOL001689 L Z 34.97 0.24
HQ2 MOL000173 WHEEER 30.68 0.23
HQ3 MOL000228 (2R)-7-¥25%-5- F 4 L -2- K (1 = -4 55.23 0.2
HQ4 MOL002714 R 33.52 0.21
HQ5 MOL002908 5,8,2- =¥ 5-7- A £ R 37.01 0.27
HQ6 MOL002909 5,7,2,5- M0 42 %5-8,6- — F 48 2 3T 33.82 0.45
HQ7 MOL002910 ARIZ 41.15 0.24
HQ8 MOL002911 2,6,2" 4" U3 FE-6"- F 45 2 A LR 69.04 0.22
HQ9 MOL002913 THEET_gt 40.04 0.21
HQ10 MOL002914 LRy (BB 41.35 0.24
HQ11 MOL002915 f&% 49.07 0.33
HQ12 MOL002917 5,2',6'- = #83£-7,8- — F R FL T 45.05 0.33
HQ13 MOL002925 5,7,2",6"- I 57 3 2 37.01 0.24
HQ14 MOL002926 TEURMEER A 38.72 0.23
HQ15 MOL002927 Sk B 1T 69.51 0.44
HQ16 MOL002928 ARUHIEZ a 41.37 0.23
HQ17 MOL002932 [EPEEZIN 76.26 0.29
HQ18 MOL002933 5,7,4- = §% 3-8 F A F R 36.56 0.27
HQ19 MOL002934 HEE R 104.34 0.44
HQ20 MOL002937 TREARR 66.06 0.23
HQ21 MOL000358 B {5 36.91 0.75
HQ22 MOL000359 2 36.91 0.75
HQ23 MOL000525 EHMEEER 39.40 0.21
HQ24 MOL000552 5,2- " ¥83£-6,7,8-= F AL TR 31.71 0.35
HQ25 MOL000073 RKILEER 48.96 0.24
HQ26 MOL000449 O 43.83 0.76
HQ27 MOL001458 HIER 30.67 0.86
HQ28 MOL001490 M[(2S)-2- 7.5 O3 2K-1,2- R IR I 43,59 0.35
HQ29 MOL001506 AR 33.55 0.42
HQ30 MOL002879 i B 43.59 0.39
HQ31 MOL002897 F/NBET 43.09 0.78
HQ32 MOL008206 JB% P 44.09 0.25
HQ33 MOL010415 11,13- Bk AR H g 39.28 0.23
HQ34 MOL012245 5,7,4'- =3 5-6- F & L 3 e i 36.63 0.27
HQ35 MOL012246 5,7,4'- =3 5:-8- F S FE ¥ e i 74.24 0.26
HQ36 MOL012266 HOH B 37.94 0.37
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Fig. 1 Venn diagram of Scutellariae Radix-vitiligo
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network diagram
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Table 2 Main active components of Scutellariae Radix in treatment of vitiligo

ETAS) WA R [EfE AP VY P 0 REAIE ) i 0 P
HQ4  HEE % 35 1 405.997 0 0.437 500 00 0.183 490 01
HQ2 WHE R 30 1068.302 4 0.424 855 50 0.160 357 01
HQ1 R 30 632.469 3 0.424 855 50 0.171 491 44
HQ16 Az a 27 486.322 2 0.417 613 63 0.169 906 80
HQ31  F/NEER 26 2317.7131 0.415 254 24 0.087 770 61
HQ23  EHBEER 26 3474515 0.415 254 24 0.168 520 54
HQ18  574-=§:3%-8-FH LA 25 303.268 2 0.412 921 34 0.161 299 26
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Table 3 Core target of Scutellariae Radix in treatment of vitiligo

PR BEfE 1A AV 2 g AL [ B 0o
TP53 39 0.294 058 14 20554717 0.148 484 86
AKT1 35 0.298 825 56 12458560 0.147 590 35
STAT3 30 0.290 916 47 780.558 5 0.146 706 58
TNF 26 0.225369 77 1178.8224 0.146 050 68
MAPK1 23 0.229 279 89 564.033 3 0.144 329 89
IL6 23 0.230 723 80 670.665 6 0.14518519
CASP3 21 0.217 092 37 233.034 9 0.142 23513
ESR1 21 0.179 895 15 998.235 8 0.142 857 15

(protein serine/threonine kinase activity) . 25 A Jii 224
PRI A 1 (protein serine Kinase activity). DNA 45
G 1454 (DNA-binding transcription factor
binding). RNA A [145 57314 DNA S5 A5
F454 (RNA polymerase 11 -specific DNA-binding
transcription factor binding) %%. HHE4LRT 10 A7fY
GO ThfeE &t a R AN A SR - 6,
H1EFR 2] GO Thfe s &£kt El (Bl 4).

KEGG il #% & £ i R ios, 50T F
B IL 192 %, ERREED, L3RG 178 %18
. KHEA AT 20 A71) KEGG BB & 470 Hr 46 Hi
NWAABEEE T 6, HIMES 3] KEGG Mk S &
SRR E (B 5), ARRREs AR, AR R
BRI, SUEEBEK, RUE SR ZE IR

HilkZ, Pk, R P EB/D, BEIREER,
HI 5 AT, 3BT XK BE i 32 2 K E
5 X0 AW PRI I ACIE H R MG ST B 2R ) -
R S B A 2K 7 W) 32 (5 5 8 % (AGE-RAGE
signaling pathway in diabetic complications). i /i
( pancreatic cancer ) « P 4 W K $it  C endocrine
resistance ) . #1475 I A5 S % (neurotrophin
signaling pathway). ZHAEJH - (apoptosis). ZFHF
% (hepatitis B). 4Hffa%E= (cellular senescence).
PR % (hepatitis C) %5,
26 HEEZFEFRMRSFOESEBNS TIE
A AR AL TR 7 A7 TG RS> B
F.DOEE R MR, RBIEER a. KRB, %
IS 3R 5,7 4- =7 55-8- A L b i, {3 FH Bt



FEIBHEESH 202348 H AKX HHwE%E  Drugs & Clinic Vol. 38 No. 8 August 2023 - 1877 -
BP response to hormone L o o
cellular response to nitrogen compound AGE-RAGE signaling pathway in diabetic complications
cellular response to organonitrogen compound pancreatic cancer
response to peptide docri .
cellular response to peptide endocrine resistance
response to peptide hormone toxoplasmosis
cellular response to hormone stimulus . -IgP
cellular response to peptide hormone stimulus chagas disease °
enzyme-linked receptor protein signaling pathway P 35
transmembrane receptor protein tyrosine kinase signaling pathway neurotrophin signaling pathway
apoptosis 30
cc transcription regulator complex hepatitis B
RNA polymerase Il transcription regulator complex epatitis 25
secretory granule lumen Kaposi sarcoma-associated herpesvirus infection
cytoplasmic vesicle lumen 20
vesicle lumen cellular senescence
platelet alpha granule lumen -
platelet alpha granule hepatitis C #H
membrane raft tuberculosis
membrane microdomain n ) ® 15
caveola lipid and atherosclerosis ®x
Lo L Epstein-Barr virus infection
MF protein kinase activity P @
phosphotransferase activity, alcohol group as acceptor human cytomegalovirus infection . 20
kinase activity - . .
protcin serinc/threonine kinase activity human T-cell leukemia virus 1 infection . 35
protein serine kinase activity chemokine signaling pathway
kinase binding X
protein kinase binding proteoglycans in cancer
transcription factor binding : i P f :
DNA-binding transcription factor binding human immunodeficiency virus 1 infection
a polymerase II-specific DNA-binding transcription factor binding pathways in cancer!

0 5 10 15 20
T

4 GO gt E&E S HhiERE
Fig. 4 GO functional enrichment analysis histogram

AutoDockTools 1.5.7 ¥ H.4y 5 5 FE(EHEZ AT 8 SLH
#Up5 TP53. AKT1. STAT3. TNF. MAPK1. IL6.
CASP3. ESR1 74> ¥ X% . 43 XS5 G Re il
N, RN FRCAR IR 2 AR 2 (R 4 A AR e,
2B SRR N, Ny ORI B B S A R 2
HReNT 0B, RN FEARME B 24 DLE
RiATE S MMy TR AR SN T
—16.8 kd/mol I, FHI/INHEUARAIER B 52 442 18]
BA Mg et ANy IO B 2 A 25
A A6/ TF—21.0 kI/mol 1}, FEH/NFRCARFE A
SR Z A GE T R N TR 2k
(454 RE/NT—29.4 kdmol I, ZE /N> T-BC A4 A0
AR A EEERE] GR4). WK 4 775,
WER, DOEEFH. FIFEER. KRR a. RDNEE
Bl 25 IV 2S5 5,7, 4- = Rk -8- A L B il 7 A
FEIEME RS 5% 0% 5 TP53. AKTL1. STAT3.
TNF. IL6. CASP3. MAPK1. ESR1 {5 i #5t-1)
dity, RGBS 24671,
EEEE A Re AR 8 4, £ PyMol #fFiEATAb
B, BRI E (6D,
3 g
HEEZEINA, RS T “EBR7 RS 45
aE, X XRS5 R RTE R FE A
IR « FURHED, HAid#uE: “aRE, mik

20 30 40 50
BT
5 KEGG BRE&SHSEE
Fig.5 KEGG pathway enrichment analysis bubble diagram

IR R RN EARE, 5REARE, WA,
THZ R TR U T JE bR it SN FRT AR
AR XU I R R 9 TR0 S0 55 R B 7
AN R R B A 1, TR EABE. R H, XU
FEAE A A 5 s DR ALY B 223,
TEARAE B CEEARDCETY A H A I BE 3 A 1 98
KEHL. PR, BT FBRRE ST B “ AR K
W, PRAGEZ” AZOIRTERY, RESRHETT.
BRI 24 DR R SRR T TR T BT, Hod, B
R 251697 BT REE . RN RN AR, A
KTk Z . Zabolinejad Z525WF 78 K, FhE
REICA 72 I UVB TR Y7T F AT R0HE 5 A5
UVB, HIFRAED; Yuan ZEROGF 50 &I, A2
T o AT 25 AT LUR I INK/N2/HO-1 J@ i, K
U H02 S R RN, DU RIEIRIT
FOBXEIME T Ma ZERIRF 7R B, B655 b ik
By B R AT Nrf2 (5 538 8%, 8% H.0, 15 5
(LA D R PR FO A B0 £, AT DR AP 1R
EXI) IR R AR

2 B 2. 2. SIS, G
TR AL TR T BRI E AL,
FAEEL Z AT 27, (R R G T s 55697
B SR G s AN WY D= D W@ ek S N1 i
TR GRS A STV, SERAF RS T S Ay



- 1878 « HE3IBHESH 202348 H

A&k HwEkAE  Drugs & Clinic

\ol. 38 No. 8 August 2023

*4 AEFTEFEMERS ORI EBNS FIHESER

Table 4 Molecular docking results of main active components and core target proteins of Scutellariae Radix

R e poBID o SRR A we poBID o
(kJ mol ™) (kJ mol™t)
R STAT3  6SM8 —39.06 |EHNESER AKT1  7TMYX  -27.72
BHR STAT3  6SM8 —38.64 | ARIIIEZE a AKT1  7MYX  -27.30
FRR R STAT3  6SM8 —38.22 |5,74-=H-8-FEIEHE  ESR1 8AFN  —27.30
ERPHEEF STAT3  6SM8 —38.22 |HIFEE ESR1 8AFN  —26.88
5,7,4- =33 5:-8-F & JL ] STAT3 6SM8 —37.80 [WEEHR ESR1 8AFN  —26.88
5,7,4- =33 5:-8-F % JL ] MAPK1 7UGB —36.54 | F/INEER TP53 8E7TA  —26.88
EHNHEER MAPK1 7UGB —36.54 | RK/NEEm CASP3 7RNC  -26.88
AREAHEE a STAT3  6SMS8 -36.12 |EHESER CASP3 7RNC  -26.88
AR E a MAPK1 7UGB —-36.12  |FR/NEEDH ESR1 8AFN  —26.46
WHEE R MAPK1 7UGB —-35.70  |FR/NEETH IL6 7L4V  —26.46
IR MAPK1 7UGB -35.28 |HE R TP53 8E7TA  —26.46
WHEE R TNF 8CQY —-33.60 [ZEHEER TP53 8E7TA  —26.46
F/NBETRR STAT3  6SMS8 -33.18  |HIMRER CASP3 7RNC  —26.04
HEER TNF 8CQY -33.18 |HER CASP3 7RNC  -26.04
EHNHEER TNF 8CQY -32.76  |5,7,4- =) XL-8-FISE K INE]  TP53 8E7TA  —25.62
IR TNF 8CQY -31.92 |dulpeE TP53 8E7TA  —25.62
AW a TNF 8CQY -3150 [5,7,4-=525L-8-FHELEEH] CASP3 7RNC  -25.62
HER MAPK1 7UGB -3150 [MEEEE CASP3 7RNC  -25.62
5,7,4'- =2 Hk-8- A IE I TNF 8CQY -29.40 [MEER TP53 8E7TA  —25.20
F/NBETR MAPK1 7UGB —29.40 | ARIIIEK a TP53 8E7TA  —25.20
DHEHR AKT1  7TMYX —28.98 | ARIIIEEK a CASP3 7RNC  —25.20
KRN HEEER ESR1  8AFN —28.98 | ARIIIEEK a ESR1 8AFN  —24.78
F/NBETR AKT1  7TMYX -2856  [filfE IL6 L4V -24.78
FIRR R AKT1  7TMYX -2856 |[EEER IL6 L4V -24.78
HER ESR1  8AFN —28.56 | AIIIEK a IL6 L4V -24.78
R/INBETR TNF 8CQY -2856 |EHNHEEER IL6 L4V —24.36
5,7,4-=#H-8- AL AKTL  7TMYX —-28.14 |57, 4-=#H-8-HAEKLER  IL6 L4V -23.94
R AKT1  7TMYX -28.14 |[NFEEER IL6 7L4V —23.10
R a & STAT3 LHPGES RS STAT3

P35 STAT3

AR STAT3

5,74-=F33-8- AL M 5 STAT3  5,74-=F3-8-FEHHA S MAPKL NSRS MAPKL

o

FFEER 5 STAT3

E6 MoARLEISESTEREMTIS TR
Fig. 6 Molecular docking of some core targets with the main active components of Scutellariae Radix
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