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Anti-inflammatory mechanism of Scutellarlae Radix based on network pharmacology
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Abstract: Objective To explore the anti-inflammatory mechanism of Scutellarlae Radix (SR) by the network pharmacology.
Methods Firstly, the components in SR were searched through TCMSP database and screened with “Lipinski rule” and “Oral
Bioavailability > 30%” rules. The targets of above components selected by PharmMapper web server and Cytoscape 3.4.0 was used to
build a network between components and targets (component-target network, CTN). Secondly, “anti-inflammatory” targets was
searched from Therapeutic Target Database (TTD) with keyword “anti-inflammatory”, and targets retrieved were used to build a
protein-protein interaction (PPI) network based on the analysis by String database. To obtain anti-inflammatory targets of the active
components in SR, the PPI network was fused with the CTN. Finally, the DAVID database was used to perform KEGG pathway
enrichment analysis in order to explore the anti-inflammatory mechanism of SR. Results Twenty-eight components in SR were

obtained, including flavonoids such as baicalin, baicalein, wogonin, wogonoside, etc, alkaloids such as berberine, and epiberberine,
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and phenols such as dihydromyricetin, etc. Mitogen-activated protein kinase (MAPK14), tumor necrosis factor receptor superfamily
1A (TNFRSF1A), epidermal growth factor receptor (EGFR), and E-selectin (SELE) were the main targets of SR' anti-inflammatory
effect. Salvigenin, epicatechin, and astragalusine mainly acted on MAPK14; Carthamidin acted on TNFRSF1A; Dihydromubutin A,
5,7,4'-trihydroxy-8-methoxyflavone, 5,7,4"-trihydroxy-8-methoxyflavanone, baicalin, and other components mainly acted on EGFR.
There were 11 KEGG pathways, mainly related to TNF signaling pathways, MAPK signaling pathway, etc. Conclusion There are
three main anti-inflammatory mechanisms in SR, which can inhibit the production of inflammatory factors, inhibit the binding of
inflammatory factors to their respective receptors, and block the initiation of inflammatory reactions.

Key words: Scutellarlae Radix; anti-inflammatory; baicalin; epiberberine; dihydrooroxylin; mitogen-activated protein kinase; tumor

necrosis factor receptor superfamily member 1A; epidermal growth factor receptor

HEIGET (FRAEL), NEHF 2 FEAER
KNG B EF Scutellaria baicalensis Georgi [T 154K o
ok, 1%, AARBHREE. bifzfh. 75K
B DU DU, DU PURFESDR, (HH
R IR FHALHI B 5T 8 2 b A5 B3 A2 B AR Zh W) 48 b )2
10, N P2 25 B 2 L I F b . A 2508
WA T 88 U, P2 R YT /R AR EILE
X ZRPOR I HHIER G, SR RAAYE, AR T 2
EADWImE 2 WWSBE BC e (I IE P (E L S5y = ]
YEFIBLHE A3 HIRAHT FAFAEBOR K IR e . B 3R
GV, s M 2B ik UL
BT T S 2 AL N BT AR E
H S ER BRI R, DR#IE S Y
B, IR FUTE S Y 5 FAE R BE A A A
BRAGRMELFHTT 5. AW EAETHE P A
ARETE IR B o, TR 2 7y
HIPT A AE I HE f R RA S il g, NS iR A
RN TR S
1 MR5REE
1.1 EEEMA SRR Sk

ER 4 RGP (TCMSP,  http:/
Isp.nwu.edu.cn/tcmsp.php) H1 % AN FKH TR] “ 57,
1331 286 MEME L E S . KA T2 S PR
D06 T 2, CUFEARRS 4 A <500, ZUREfL
2 H (Hdon) <5. S48 H (Hace) <10,
KD RE (AlogP) <5. AIHEFEEEHIBEAHT
10 />0 FUIREE 22 h 257 i IR 2R 24538420, 1
HRA=PRIFHBE COBD & AN T 241 PR 24 355 K A Rcd s
o AWFFLE G “RAHFEN” 5 “OB>30%" ©
e SCHR AR I i H 35 R IR 28 A
R s
1.2 EEEMR S ERE SR TN S iFE

1 TCMSP % #& P2 1 PubChem C https:/
Pubchem.Ncbi.nlm.nih.gov) BIE K H 5 H 28 Mg

B = A 2 GBS, RAFN mol2 #X.
PO B LE B B A R 28 B 43 B mol2
#% 3 %1 A PharmMapper ( http:/lilab.ecust.edu.cn/
pharmmapper/index.php) &P 5 7 il 55 2% H AT %
)5 40, KR FREE S AE (select target set) W E N
“NANEEHFHEA”  [human protein targets only
(v2010, 2241) ], HRZHAZ. TEREDETH
RTINS R, B0t 4155 Z A8 AR P41,
IR 553 I RT 50 A0 s FH T 5 22t 95
1.3 SEMER S-SR 2 2% 1A 2

A RN RTTR 5 A S S O R SRS N
Cytoscape 3.4.0 Chttp://www.cytoscape.org/) [10%x {4
FROR VP R - AU 2%, DAER T B 5 1 24 B A
FHHLHI - Cytoscape A& — NGRS A P1E B 0 M
BoAt, HAZ DR R M4, BT (node) &4
EBEREG T, RS RZAIRER (edge)
RERX LAY T RIAHEAER, — N s
(degree) fHRARMLH T 51 RAERNSEH, &
TEBROR, I AN R ] RE 2 A0 S P ) DS B A
Y=y
14 MREXLSEANEE

Therapeutic Target Database (TTD, https://db.
idrblab.org/ttd/) A]HEHE L R1EL IEAEFR R 1] FHAETR
7 B R S A T R S S, DA Z AR R
(B 5 I8 I R AE BB 245 /AR fE B0 B
“anti-inflammatory ” JACEEIAFATIE R, WESH
RERXHEAFEE.
1.5 R RSN SIEMERR 57 - R S 4%
EpE k=

¥ TTD 115 B s String 10.00 29 Tl
RS AR BEERRR, EBRET/HMERT
0.7 VE N 1 1AL AH BLAE F ) e B BEAHE S 45 2R
7%\ Cytoscape 3.4.0 A4 a4y 2 8 2 SR H-2R
M HAEF (protein-protein interaction, PPI) RH%%.



¢ $# Chinese Traditional and Herbal Drugs 55 49 % 25 153 2018 £ 8 H

* 3525

f§iF Cytoscape 3.4.0 HH Merge ThRERAL S W- Tl 48
U2 5 BT 510 PPT 485, B HUM 26 1 A2 4
FEAEAC SN B RIS S e R A B . s A 2 ()
PLREE RN, RGP EZ PR KA.
1.6 KEGG BHREES

f I DAVIDv 6.8 4 23] 3 25470 5 4 26 v
M8 A T KEGG AWiE s 0, FHLL P<
005 AR EDIREE @ %0 Im . FIH
Cytoscape 3.4.0 #4 £ 5 540 2 A I 1 B 73 - B -
T % DX 2%
2 HFR
2.1 |WEHEORATIRBOE MR 57

1k 24 & — Fh 7 (8 LA 1) 2590 4332 07 =X
—LEAE K R AR AN TR B RN 2 DU IR Z

RORAFAE . BlbL, ABPREE “KAGTIEN” 5
“OB>30% "ffiie tH 3555 28 AN AT RIS Ak 540,
AlogP. Hdon /% Hacc L% 1.
2.2 EZITEMERL S -TMEE w4

TETE RO - TS S 2% (B 1D 3L dE
312 N (28 MU BT 5 284 MHERT RD,
AT 1400 M HAE SR o AEBEIETE ALy - T3
DAE P 2 b, S8R REAE N 8.97, Hi A 10
MEERES 15 DAL EAEWRAEM TN GE 2D,
XL 72y R AIEFEE RS
{E =15 s SUBLFE M AE A BE - (angiogenin)
2 73 2455 I 6 (cell division protein kinase 6)+
UMM A T1 Ceyelin-T1). JRTF —BER &
(uridine 5-monophosphate synthase ). %% FR &5 H ¥4

*1 RSP AIRBCEER S RESH

Table 1 Absorbable active components and their parameters in Scutellarlae Radix

T & FENS 2 F I AlogP Hdon Hacc OB/%
1 #%IF (baicalin) 460.42 0.84 6 11 29.53
2 WHEEH (wogonoside) 460.39 0.82 5 11 N/A
3 FRJLEZE (ent-epicatechin) 290.29 1.92 5 6 48.96
4 PEHE (wogonin) 284.28 2.59 2 5 30.68
5 (2R)-7-hydroxy-5-methoxy-2-phenyl chroman-4-one 270.30 2.82 1 4 55.23
6 EHPHEEZER (norwogonin) 270.25 2.33 3 5 39.40
7  5,2'-dihydroxy-6,7,8-trimethoxy flavone 344.34 2.55 2 7 31.71
8 FEIEWK (coptisine) 320.34 3.25 0 4 30.67
9 &BHME (acacetin) 284.28 2.59 2 5 34.97

10 HEZE (baicalein) 270.25 2.33 3 5 33.52
11 FR/NEERH (epiberberine) 336.39 3.45 0 4 43.09
12 5,8,2"-trihydroxy-7-methoxy flavone 300.28 2.32 3 6 37.01
13 5,7,2,5-tetrahydroxy-8,6-dimethoxy flavone 376.34 2.02 4 9 33.82
14 44t% (carthamidin) 288.27 2.03 4 6 41.15
15 2,6,2',4'-tetrahydroxy-6'-methoxy chaleone 302.30 2.62 4 6 69.04
16 —A#EEH (dihydrobaicalin) 272.27 2.30 3 5 40.04
17  MABMHEE/#ESeEE Ceriodyctiol/flavanone) 288.27 2.03 4 6 41.35
18 FF&% (salvigenin) 328.34 2.82 1 6 49.07
19 5,2',6'-trihydroxy-7,8-dimethoxy flavone 330.31 2.30 3 7 45.05
20 5,7,2',6'-tetrahydroxy flavone 286.25 2.07 4 6 37.01
21 EKEIEZE A (dihydrooroxylin A) 286.30 2.55 2 5 38.72
22 A I (skullcap flavone I 374.37 2.54 2 8 69.51
23 FRZEOMEERA (panicolin) 314.31 2.57 2 6 76.26
24 5,74'-trihydroxy-8-methoxy flavone 300.28 232 3 6 36.56
25 3%z (neobaicalein) 374.37 2.54 2 8 104.34
26 EKRWEZ (dihydrooroxylin) 286.30 2.55 2 5 66.06
27 5,7,4'-trihydroxy-6-methoxy flavanone 302.30 2.28 3 6 36.63
28  5,7,4'-trihydroxy-8-methoxy flavanone 302.30 2.28 3 6 74.24
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Fig. 1 Active ingredients-prediction targets interaction network of Scutellarlae Radix
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Table 2 Key targets of active ingredients-prediction target

network and its topological properties
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TNFRSF1A  tumour necrosis factor receptor-1 (TNFR1)
Drd2 D(2) dopamine receptor
EGFR epidermal growth factor receptor
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IL23R interleukin-23 receptor
MIF macrophage migration inhibitory factor
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ALOX15 arachidonate 15-lipoxygenase
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Fig. 2 Anti-inflammatory target interaction diagram
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Table 4

Scutellarlae Radix and its topological properties

Key targets of anti-inflammatory effect of

LIy JEL 7
MAPK 14 16 0.091 999 0
EGFR 7 0.129 988 3
MIF 6 0.022 8415
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hsa04668 TNF signaling pathway 3 0.002
hsa05160 hepatitis C 3 0.004
hsa05205 proteoglycans in cancer 3 0.008
hsa04010 MAPK signaling pathway 3 0.013
hsa05219 bladder cancer 2 0.029
hsa05014 amyotrophic lateral sclerosis (ALS) 2 0.036
hsa05213 endometrial cancer 2 0.037
hsa05223 non-small cell lung cancer 2 0.040
hsa05230 central carbon metabolism in cancer 2 0.045
hsa05212 pancreatic cancer 2 0.046
hsa05120 epithelial cell signaling in helicobacter 2 0.048

pylori infection

i ] Cytoscape 3.4.0 merge T ARG P % 5-Bt
R A-EEMRE (B 4, SR 7TEE
PO E VE R 5 B8 R DL SR SR AE 38 % 2 TA] R 9%
Fo MIEE R 23 - AT - Y 255 PR i 5 JORE R
NEAH IR B AC T IR, e R 4T R AH 50 R P -
B -mEE ML (B S, WA S FrfllEH, K2
PRI M o 2l it EEAE T MAPK14 42
MREPIRIER . £ 6 R TIXREHLRIGHER D 5
AHIRHE RO S A5 77, X BB Ry ] R A2 B 5 4
B R R AR I £ 85



H49% F 15 20184E8 A

* 3528 ¢ £ % Chinese Traditional and Herbal Drugs
MAPK gignaling hepdlihis C
pathway
epithelial cell
non-small cell ' 6'-tril 74 dimet signalinc in
lung Cance 5,7.2'.56?'-1'66tral 'i\\w %‘é‘r‘ﬁ. oiltedhin. olicobacter
pylory infection

dihydrogroxylin salviler
\\ \ -
skullcapflavone N \ ( diliyiiiliathsilin
E et'

pancredtie- ' ERBB: A' 2 g [/
NN\ 7
5,7,4'-trihydroxy-8-metho S “ i"'\’\\(ﬂ‘" .
v VA

fla¥®

) R () / MAPKI2
>
roteoglyeans in TNFR ' A lcarb(?n
d ] metab@lism in
canee-trihydroxy-glinethoxyflavanone acalktin i
/
5,7.4'-trihydroxy-§8mnetho ¢flavanone \C'ne
Ji8 21 gihygFaxy-6,7 ftrimethoxyflavone
WO
TNF sigidling
bladdér eancer
g A ke
amyotrgphic s
lateral §€lerosis o o
@ Kecof: ik

(ALS)

4 BEMREMHRD-FLR-KEGG EHEMLE
Fig. 4 Active components-targets-KEGG pathway network map

5,2',6'-trihydroxy-7/8dimethoxy flavone

5,7,2',6'-tetralfjdroxy flavone

A FEtEsy

cop
5,2'-dihydroxy-6,7 gthoxy flavone # e
@ Keccimps
WO,
LR AEH

baj

5 SZEXEEMRS-HER-KEGG @M% E
Fig. 5 Anti-inflammatory-related active ingredient-target-KEGG pathway network map



¢ $# Chinese Traditional and Herbal Drugs 55 49 % 25 153 2018 £ 8 H

* 3529 -

®6 HEZHAMSS MAPK14 1 EGFR R [E%E15 4
Table 6 Reverse docking score of anti-inflammatory
components in Scutellarlae Radix with MAPK14 and EGFR
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MAPK14 EGFR
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5,2'-dihydroxy-6,7,8-trimethoxyflavone 1.212 31
T 0.926 65
R/NBEDL 1.575 36
TEREEH 2.398 19
5,2',6'-trihydroxy-7,8-dimethoxy flavone ~ 0.977 49
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