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Abstract: Objective To investigate the potential therapy targets and pharmacological mechanism of Scutellariae Radix in
nasopharyngeal carcinoma based on network pharmacology. Methods Drug ingredients-target network was constructed based on the
target sets of Scutellariae Radix and nasopharyngeal carcinoma. The overlapping genes between Scutellariae Radix targets and
nasopharyngeal carcinoma-related molecular targets were investigated using Cytoscape3.7.2. Furthermore, the PPI network and
module was constructed based on overlapping genes and hub nodes, respectively, followed by the pathway enrichment analysis.
Results The 36 active components of Scutellariae Radix can regulate 48 targets and 99 pathways to treat nasopharyngeal carcinoma.
Four key compounds are wogonin, baicalein, robinia pseudoacacia and f - sitosterol. They can mediate AGE-RAGE, hepatitis B and
interleukin-17 signaling pathways through AKT1, Jun, CASP3 and VEGFA. Conclusion Scutellariae Radix can participate in the
treatment of nasopharyngeal carcinoma through multiple targets and pathways.
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Table 1 Main active components of Radix Scutellariae

Vi Rl YL AATR HSC AL FR AFXS 73 oL OB/% DL
MOL001689  acacetin SEWE 284.28 104.34 0.24
MOLO000173  wogonin WHEEER 284.28 76.26 0.23
MOL000228  (2R)-7-hydroxy-5-methoxy-2-phenylchroman-4-one — 270.30 74.24 0.20
MOL002714  baicalein HER 270.25 69.51 0.21
MOLO002908  5,8,2'-trihydroxy-7-methoxyflavone — 300.28 69.04 0.27
MOL002909  5,7,2,5-tetrahydroxy-8, 6-dimethoxyflavone — 376.34 66.06 0.45
MOL002910  carthamidin AR 288.27 55.23 0.24
MOL002911  2,6,2',4'-tetrahydroxy-6'-methoxychaleone — 302.30 49.07 0.22
MOL002913  dihydrobaicalin_qt — 272.27 48.96 0.21
MOL002914  eriodyctiol (flavanone) 5 i i 288.27 45.05 0.24
MOL002915  salvigenin =“RRERER 328.34 44.09 0.33
MOLO002917  5,2',6'-trihydroxy-7, 8-dimethoxyflavone — 330.31 43.83 0.33
MOL002925  5,7,2',6'-tetrahydroxyflavone — 286.25 43.59 0.24
MOLO002926  dihydrooroxylin A — 286.30 43.59 0.23
MOL002927  skullcapflavone II B R 374.37 43.09 0.44
MOL002928  oroxylin a TE&KEA 284.28 41.37 0.23
MOL002932  panicolin TN 1 314.31 4135 0.29
MOLO002933  5,7,4'-trihydroxy-8-methoxyflavone — 300.28 41.15 0.27
MOL002934  neobaiclein — 37437 40.04 0.44
MOL002935  baicalin BOE 460.42 39.40 0.77
MOLO002937  dihydrooroxylin — 286.30 39.28 0.23
MOL000358  beta-sitosterol -7 (S P 414.79 38.72 0.75
MOL000359 sitosterol S 414.79 37.94 0.75
MOL000525  norwogonin PR 270.25 37.01 0.21
MOLO000552  5,2'-dihydroxy-6,7,8-trimethoxyflavone — 344.34 37.01 0.35
MOL000073  ent-epicatechin FILER 290.29 36.91 0.24
MOL000449  stigmasterol T A S 412.77 36.91 0.76
MOL001458  coptisine T 320.34 36.63 0.86
MOLO001490  bis[ (25)-2-ethylhexyl Jbenzene-1,2-dicarboxylate — 390.62 36.56 0.35
MOLO001506  supraene itk 410.80 34.97 0.42
MOL002879  diop — 390.62 33.82 0.39
MOL002897  epiberberine F/INBET 336.39 33.55 0.78
MOL008206  moslosooflavone pi®: ey gL 298.31 33.52 0.25
MOLO010415 11, 13-eicosadienoic acid, methyl ester — 322.59 31.71 0.23
MOLO012245  5,7,4'-trihydroxy-6-methoxyflavanone — 302.30 30.68 0.27
MOLO012246  5,7,4'-trihydroxy-8-methoxyflavanone — 302.30 30.67 0.26
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Fig.1 Drug component disease target network of Scutellaria baicalensis in treatment of nasopharyngeal carcinoma
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Fig. 3 Column chart of key node information
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Fig.5 Enrichment degree of key genes

W e 3ok A2 P AR TH BB T, R W 2538 X Tl i i
5 2 Fh 5 A I AR W) 25 i FR VR T B R

i KEGG i ¥ & 5 15 tH 99 2 1l % (P<
0.01), fifi i & 45 £ I A 20 2@ #% , WL 6.7, it
— W B e R e O R DG e i ], L
8, AT R IR , A U5y i id AGE-RAGE {5
5O CHE R 18) LI 26 5 5 I CHE AT 3L
1D AN R 175 5EHGE S E016) . p53 55
I % CHE S8 14) JPI3K-Akt 5 538 i85 (AR S 5011 .
Ji 96 SR BE R 15 5 I8 B A Bk (CRE B 12D S 2 5%

5 T S R AT R T
3 g

) 2 24 B 2l 0 B A A VR AR
5SRO R R, G TRV AR K AT T 2
(1RG5 HT » 3RAF P 25 A% 0 A 2 - B R
BA A R 24 10 AR R AL, D 2 AR AR R 1 R
BT AR T T X 4% 24 B AR B S 36 N
A A, 96 AN A5 SR g 1Y) 1 857 /N5 0 B p
BEAT 3 R B, 45 5] 48 WS FE R , 22 1) 2R 1 AR
W2, AR B AN R II B - DU R VB R



-+ 542 - $F44% FE3H 202138 ‘ﬁﬁ-#ﬁﬁtﬁ: Drug Evaluation Research ~ Vol. 44 No.3 March 2021

AGE-RAGE signaling pathway in diabetic complications
Kaposi sarcoma-associated herpesvirus infection
Hepatitis B
IL-17 signaling pathway
Human cytomegalovirus infection
Measles
Small cell lung cancer
Colorectal cancer

P{H
3X10710
6X10710
9X10710

p53 signaling pathway
Proteoglycans in cancer

Human immunodeficiency virus 1 infection
Apoptosis

Non-alcoholic fatty liver disease
Platinum drug resistance
Chagas disease

TNF signaling pathway
PI3K-Akt signaling pathway
Hepatitis C

Epstein-Barr virus infection

Influenza A

(=1
w
—_
(=1
—_
W

—lgP
6 XEEFEKEGGEBREESH
Fig. 6 Enrichment of KEGG

Kaposi sarcoma-associated herpesvirus infection

Human cytomegalovirus infection
Hepatitis B @
PI3K-Akt signaling pathway @
AGE-RAGE signaling pathway in diabetic complications
Measles

PH
3 X 10*10
6X1010
IL-17 signaling pathway ® 9Xx 1010
Small cell lung cancer
Apoptosis
Non-alcoholic fatty liver disease
Epstein-Barr virus infection
Colorectal cancer
Hepatitis C
Influenza A
p53 signaling pathway ®

Proteoglycans in cancer

Human immunodeficiency virus 1 infection

* 10
e 12
@ 14
® 16

@

Chagas disease L]
TNF signaling pathway o
Platinum drug resistance L

0.25 0.30 0.35 0.40
GeneRatio

B7 *BEFRKEGGEREERE
Fig.7 Enrichment degree of KEGG

PR P-4 B E, 4 R #E 1T : AKT1.JUN.CASP3, Z 7M. KEGG S 5l & £ 0 on, A ft
VEGFA. GOIhRE/A T n, XA &M 3 i AGE-RAGE 5@ 4B &5 5B . A
Rl Tfg, FEE RNA R ARG S5 4011D.DNA S AR 175 58 B . p53 5 5 HEE  PBK-Akt 5 5
GRS R Tz R R PR W SR RR I B MRIIR IR TE T R SR A VR T T

|
4H

pizE)



$F44% FE3H 202138 %!5-'14-'[4"77; Drug Evaluation Research  Vol. 44 No.3 March 2021 - 543 -
AGE-RAGE SIGNALING PATHWAY IN DIABETIC COMPLICATIONS 1' ‘ ‘ ‘ (‘) ‘ 1
———————— » Cell hypertrophy
BCIV production
o TOF] = ac) o Mbsangial matx expansion
e ml% %\\\\ o Lo
‘ | \\\\ i
56T SN g e — N |
; AR g
o "
N E —
ssrg \--”
Om;n;ﬂ;;;} > noeis
Ischemis-reperfusion ) %,
Highgheoe(J————+—[F
AGEs
7777777777 p—
fffff 7, [casr]
DNA mel
STAT3 DNA
[ |
TATL,
[5TaTs | ‘K’MI————b Cellular prolife ration leading 1o rensl kypertiopy
Hyporia ———— :\((%—»[E] {Frcpu} [} (Bt —+o S sonotierl ————— - Vasoular dysfuretion
Data on KEGG graph
Rendered by Pathview
E8 HEHZmBWEEXERERER
Fig. 8 Targets of Scutellaria baicalensis on anti-nasopharyngeal carcinoma related pathways
H_ Jak v N\ e = Naw
JUN BEUEEA-1AP-DE & Fii) 72 JUN. CASP3. VEGFA % X #t 1 &5 A /v & AGE-

MEE, 25 Z Mg, g5 T S
R AEMA LR RAEZE, B ER", JUN 1)
o I8 S S MR e S5 TRUS AN R [ DR 2, W DA
R S TR B A2 W A0 TS SR ) T AE AR bR B
UUER JUN AT BEAR N 5010 8 78053 U4k 4 Jf 52 CNE-2R
[RIIE R FfR 281
AKT X PR 2 ¥ B (protein kinase B, PKB) ,
A1 P 22 TR/ F R TR AKT%H@%‘(@E%
I &35 &5 W TR LI -3 s R e oS A KR 5 5
Lﬁﬁﬁpxﬁfﬁ}%’)‘ﬁ'ﬁﬁiﬁéiﬂﬂiﬁﬂﬁmo TSR TYN
AKTI U\&E4‘ETFU%§EW?%EPE"J%§E#WH&E
I N S B R R R AE A T AKT T A
(1) e PO 5 S5 5 (1) JC 3 e AR A7 2 K . AKT L 78 9 4
J b R 31 T 70 o e Ak AR 28 IRE P B 5 R B UR A
TR AL T BT (R E R
Caspase-3 7& ZH M0 T2/ 3 E AT, H BIER
T AR VRSN T AR . R AR R, R

[lx]

Caspase-3 ] DL ] £ W S 248 Jfa (%) 366 5 3 #% A
22, PRGN T . AR AR RN TR PR A L 1 A

AN SIS R I, TS KR
T,

2k LTI, BB 4 KB RIL A Y NS
B R VI R K B-A B, v iE g AKTI

I 0% Caspase-3 175 5 i &

RAGE. B % HA AN 2= 17 5145 ?LE@ZV?EFH
PrEWHIE AR o AT 7T 18 B 4% 24 B 22 7 1R 0 5
ZEIRIT S AR LA TR R i B
TR A 5 R R 0GR, R HALEI B T AR At TR
AR -

Rl R PTAVEH Y P ARE LA

EE P
(1]

HaE

Bray F, Ferlay J, Soerjomataram I, et al. Global cancer
statistics 2018: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries [J].
CA: A Cancer J Clin, 2018, 68(6): 394-424.

PR ¥, SBeE, Tk 4, 55 . 2014 45 Hp [ SR o 5
FETZArHT (3] TRAEIE A &, 2018, 40(8): 566-571.

Fu Z T, Guo X L, Zhang S W, et al. Incidence and
mortality of nasopharyngeal carcinoma in China, 2014
[J]. Chin J Oncol , 2018, 40(8): 566-571.

[3] Bernchou U, Hansen O, Schytte T, et al. Prediction of
lung density changes after radiotherapy by cone beam
computed tomography response markers and pre-
treatment factors for non-small cell lung cancer patients
[J]. Radiother Oncol, 2015, 117(1): 17-22.

B X575, E RN, G, A5 3RS KR
[J]. thterh B2 2452271, 2007, 25(8): 1597-1598.

Yang Q F, Meng Q G, Hong Z Q, et al. Review of Radix

[4] Th i



.544.

$F44% FE3H 202138 ‘ﬁ""‘i‘ﬁﬁt % Drug Evaluation Research

Vol. 44 No.3 March 2021

[7]

[8]

(9]

[11]

[12]

Scutellariae's eftectiveness on purging fire for removing
toxins [J]. J Trad Chin Med, 2007, 25(8): 1597-1598.
PO, PR, AR LS RS s H 2R i
[7]. P E s 254455, 2014, 39(4): 634-639.

Jia Q, Shen D, Tang S H, et al. Analysis on the usage
rules of Chinese patent medicine containing Scutellaria
baicalensis Georgi [J]. China J Chin Mater Med, 2014, 39
(4): 634-639.

RIS, RITE, 8 B, & EFO0 SR JE CNE2 44 i
TE AT RS [J]. FHELZY, 2018, 49(4): 879-884.
Yu Z P, Song F M, Cai Y, et al. Effects of baicalein on
proliferation and apoptosis of nasopharyngeal carcinoma
CNE2 cells [J]. Chin Tradit Herb Drugs, 2018, 49(4):
879-884.

B WY, B BLAE, WRAERLL . B N BRI i CNE-2Z 4]
B 2R AR (0], T R 2 2 e A4 4R, 2011, 27(4):
400-403.

Yang M, Zhong R S, Chen G H. The inhibitory effect of
baicalin on human nasopharyngeal carcinoma CNE-2Z
cells [J]. J Guangdong Coll Pharm, 2011, 27(4): 400-403.
R, T, AR SR BT R R AR BRI
1 FH B SR 580F 55 (7], R BRI IR A 98, 2017, 9(13): 42-43.
LiJ, Gao X, Li Y F, et al. An experimental study on the
inhibitory effect of on tumor-bearing mice [J]. Clin J
Chin Med, 2017, 9(13): 42-43.

) OB, X AT, 52 48, 55 . DUBE 2 X S W e R R RS
HEL TR ASE 20 R0 T 18 B Y S FELAR AT 9 [0, v [ H &
WA I P R AP % 35, 2016, 22(5): 383-387.

Xiang Y Q, Liu W H, Wu J, et al. Radiosensitization and
mechanism of wogonin on transplanted nasopharyngeal
carcinoma cell line of 5-8F in nude mice [J]. Chin J
Otorhinolaryngol Skul Base Surg, 2016, 22(5): 383-387.
W B, B R, TS0, 55 DCEES FON SR CNE2 41
o 484 5 B R T AR RS I (D). o R R RE B 2% A 2020, 12
(1): 39-43.

Chen L, Lv Y, He W L, et al. Effect of Wogonin on
proliferation and apoptosis of nasopharyngeal carcinoma
CNE2 cells [J]. Chin J Can Prev Treat, 2020, 12(1):
39-43.

o 5, 1 A, EAHGR, 45 SR 2 ERAE H TR B
WEICIRERE [7]. F 24, 2019, 50(24): 6142-6148.

Long Y, Xiang Y, Tan Y J, et al. Research progress on
pharmacological action and new dosage forms of baicalin
[7]. Chin Tradit Herb Drugs, 2019, 50(24): 6142-6148.
T, S . 3% FR @ T EUE Caspases 1 Bel-2 FK %

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[11]

A5 S 00 S HO-8910 40 i Y5 T [J]. FH %24, 2019,
50(11): 2620-2624.

Huang Y, Fu J L. Baicalein induces apoptosis in human
ovarian cancer HO-8910 cells by activating Caspase and
Bcl-2 family proteins [J]. Chin Tradit Herb Drugs, 2019,
50(11): 2620-2624

XIZENE, 55 H, 0 FE S BT MRS MG
VB FEALEI 23 8 (3], p B S8 75 77024 4 3, 2017, 23(16):
211-218.

Liu X K, Wu J R, Zhang D, et al. Mechanism of
shenfutang based on network pharmacology [J]. Chin J
Exp Form, 2017, 23(16): 211-218.

Meng Q, Xia Y. C-Jun, at the crossroad of the signaling
network [J]. Protein Cell, 2011, 2(11): 889-898.

Zhong J T, Wang H J, Yu J, et al. Correlations of the
expressions of c-Jun and Egr-1 proteins with
clinicopathological features and prognosis of patients
with nasopharyngeal carcinoma [J].Can Biom, 2017, 19:
213-220.

Lin G X, Yu B B, Liang Z G, et al. Silencing of c-jun
decreases cell migration, invasion, and EMT in
radioresistant human nasopharyngeal carcinoma cell line
CNE-2R [J]. Onco Targets Ther, 2018, 11: 3805-3815.
Marquard F E, Jicker M. PI3K/AKT/mTOR signaling as
a molecular target in head and neck cancer [J]. Biochem
Pharmacol, 2020, 172: 113729.

Wang HY, Li F, Liu N, et al. Prognostic implications of a
molecular  classifier derived from  whole-exome
sequencing in nasopharyngeal carcinoma [J]. Cancer
Med, 2019, 8(6): 2705-2716.

Alwhaibi A, Verma A, Adil M S, et al. The
unconventional role of Aktl in the advanced cancers and
in diabetes-promoted carcinogenesis [J]. Pharmacol Res,
2019, 145: 104270.

Zhao W, Tang L, Gao S, et al. Junduqing extractive
promotes the apoptosis of nasopharyngeal carcinoma
cells through down-regulating Mcl-1 and Bcl-xL and
up-regulating Caspase-3, Caspase-8 and Caspase-9 [J].
Artif Cells Nanomed Biotechnol, 2019, 47(1): 3904-
3912.

Lin C C, Kuo C L, Lee M H, et al. Wogonin triggers
apoptosis in human osteosarcoma U-2 OS cells through
the endoplasmic reticulum stress, mitochondrial
dysfunction and caspase-3-dependent signaling pathways

[J]. Int J Oncol, 2011, 39(1): 217-224.

[FiE%sE Z47H]



