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Abstract

Objective: To deeply explore the potential multi-target mechanism of action of the Chinese herbal
medicine Scutellaria barbata in the treatment of cervical cancer based on network pharmacology.
Methods: In this study, the relevant targets of Scutellaria barbata were obtained from the TCMSP
database, while disease-related targets of Cervical cancer were retrieved from disease databases
such as GeneCards and OMIM. The STRING database was used to construct a protein-protein inter-
action (PPI) network and a drug-disease-component-common target network. Gene Ontology (GO)
function and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analyses were
performed using the Rlanguage. Results: A total of 126 common targets between Scutellaria barbata
and cervical cancer were identified. PPI network analysis indicated that genes such as TP53, JUN,
and AKT1 were core nodes in the network. GO enrichment analysis showed that the targets were
primarily involved in biological processes such as response to xenobiotic stimulus, membrane raft,
and DNA-binding transcription factor binding. KEGG pathway analysis revealed that the targets
were significantly enriched in pathways including lipid and atherosclerosis, human cytomegalovi-
rus infection, and the PI3K/AKT signaling pathway. Through screening, 29 active components of
Scutellaria barbata were identified, with quercetin and luteolin being the two main components.
Conclusion: This study reveals, through network pharmacology, that Scutellaria barbata may exert
its therapeutic effects in cervical cancer through the synergistic action of multiple targets and path-
ways. These findings provide a new theoretical basis for the clinical application of Scutellaria bar-
bata and offer novel therapeutic targets.
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1. 5l

F 5 20 (Cervical Cancer, LA NTRFR CC)R i W RIN KRB m I 2t AR B B o . S8 8eit
2022 - [E CC HFH AL 15 Fifl, FFETRiFIZ) 5.6 FHI[1]. HITWHHLEIHIA A 5 NA I Wi 5
(Human Papillomavirus, PAR&E#% HPV)EGAAAE % VI OCHK, Al HPV16 Al 18 AL, AL 5 W&, HPV
YRR ZHUZZ8NE CC KA BLRAF[2]. IEAER, A HPV B ORI iz 8, Iz i
EMEABA, CC MEUR R 2= CAIX B, AW REW EN 2 FRE&ES, Az, CC K
RANTERFEEE T, RHAERREEFEEA T ESLI AR HPV B R, CC RFi%R R4, 5
k-t E R 2040 4E 244 S B3], HAT, 4F%F CC IR IT IHER IH LT RAMLST N, (HRALTT X
EHIRIE IR, DRI R R A0 HEWER /MO TT CC M2 B E B .

I 2% 2 24 2% (Network Pharmacology) & I FE- K4 1 — [ T 6 BE,  HoAZ O AR5 v 22 24 1 B A4 UL A

ik
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ERE I

PAERIAE SRR A 4] HATH T &Y. — MR, —Fom st i, Jadmdzy) -
BT - O - R 2 R A ELAE T2, IR GE A5 Ay JEE 4 i R 245 DX 0 1 2% 1)~ FIAT LA [ 5] o

HEEAERE R AR TERP L, 2hEEGE R E. PAHUHER. %4, RS Mok
A2 BT EAL[6] - AR 48 25 R I B B RHE Y- B% (Scutellaria barbata) () -5 4 55, Wi 2,
PESE, BT, Bl W2, BARMEEM. ERERRER. FECERAWERTUEMEM, 8 2N
TR BIFURI, FEGEX . FE. B, SEE. JURES2 ML T A iIe], HHE
PUE BV AE I AN . R, BT SU0 I W 45 245 81 207V IR L BGEAEIRYT CC 7 THIFIALA -
B, TINERGER A LR, IS CCMRIE mEtAT R, it th LR AHE Al LU, MR
Jit - B E TR EAE (PP 4%, BEAT 5 RIAR (GO) A g A JE IR 5 FE R 2 V1 A4 1 (KEGG) i % ' 4R 70 #T
MR G R TR EE R R85 5 OB BRI OGS Sl ek, TN EEDEIR YT CC RfE HIHLAI
BRI B IR, JF Ul R E 24 S8 25T A B G AR 3 MR 224K 4 o

2. AEREHE
2.1, FEGENECHESIRE

TCMSP 4k  (https://tcmsp-e.com/tcmsp.php) /& — N K AL R SR B2 W0 AH 0 A5 B B e o s A\
“banzhilian” 2= ILFTA ARGy, PR8I IE R4 PR (OB) > 30%. 521 (DL) > 0.18 X
G AT IR % . FRBURHSCHE AU, R UniProt 208 & (https://iwww.uniprot.org/) AT R Edl,, 4i—
NEHTREEGTS, HREYF )Y “Homo sapiens” , 22 5 515 B BUE T AE1F FHEE S 4.

2.2. CC AR R FREL

L “Cervical cancer” A iR, LA T HMEE FE TR % . GeneCards $(#i
(https://www.genecards.org/), £ % 5 CC AHICHEED , OR B AH SCHETE 43 2000 I EEDRE A #E £(; OMIM
#5045 P2 (Online Mendelian Inheritance in Man, https://omim.org/), 52 CLEA#fi S CC 4L 5 ik al & ML i)
FHIR AL RI3E 522 A4~ & IR L B A Bl PR SRAF O AE 5, S8 M i CC A RHE FgE .

2.3. #5Y) - iR HFE R MEHI9E

¥ 2.1 PRSI EAEGERAEERESES 2.2 PIRER CC Fmft SEF A R ES (4.4.3)221] Venn
K, BUE ISR S, BONERGER YT CC Ve B 4E A o

2.4. - K% - B4 - R RMEE AR

SR R 5 A 2 3 R I DR BT I ) 2 B I U, AR JE AR DS 5N Cytoscape 3.9.1
BT, HR R “banzhilian” , %N “Cervical cancer” , it 2y - SR - AR - FL[EIEE S
FEISR

2.5. PPl MEME SO R IFE

# 2.3 1R FILFEEE S S STRING (https://cn.string-db.org/, version 12.0)H, ik Homo
sapiens, ¥ B ik 25K 22 H 2 $(Minimum Required Interaction Score) KT 0.900, et k4 2% rh 37 75
FI3RAF ) TSV A& XA H L AE B B85 S\ Cytoscape 3.9.1 #ciE#y % PPI M4k &l BEJS, FIH] Cytoscape K
NetworkAnalyzer {2 155 /¥ 2% rh AN 5 5 {8 (Degree) . 1%k 02 (Betweenness Centrality) fl323z o
Ly (Closeness Centrality)<54h #h 2% PLEE A (Degree) KT 7 r AR A7 B0 435 O 5 i 5 SUONAZ 04T

DOI: 10.12677/wjcr.2026.163025 247 [ S B JRg wt 7E


https://doi.org/10.12677/wjcr.2026.163025
https://tcmsp-e.com/tcmsp.php
https://www.uniprot.org/
https://www.genecards.org/
https://omim.org/
https://cn.string-db.org/

LB

=i

N O

2.6. GO IhiE5 KEGG BEREE S

FIA R #4711 clusterProfiler. dplyr A1 ggplot2 £3, % PPI M 4% A )& [ i 3E 1T T GO Thfig 5 KEGG
WK E AR EESNIEEERERE N P IE <0.05, BHRKIIZEQHE) <1, % GO i &t
B AV R (BP) . 4L (CO)RIAr T IhAE(MF) & BUAT 10 2646 H, X KEGG 3 % 7> Hr BURT 30 4% &
FE B E IS, AT AT R
3. /R
3.1 ¥HESREFURTNIFE

£ TCMSP #dEEd Ll “banzhilian” 2544 Fx(Herb name)#E47#6 2, L3545 94 ANk id v %y s
=B UL IR A FE(OB) > 30%. 252514 (DL) > 0.18 Aifiik 5k, &G 29 AL H0%EA Uk,
W 1.

Table 1. Active ingredients of Scutellaria barbata

=L EROENAYR S

Mol ID Molecule Name OB (%) DL

MOL001040 (2R)-5,7-dihydroxy-2-(4-hydroxyphenyl)chroman-4-one 42.36 0.21
MOL012245 5,7,4'-trihydroxy-6-methoxyflavanone 36.63 0.27
MOL012246 5,7,4'-trihydroxy-8-methoxyflavanone 74.24 0.26
MOL012248 5-hydroxy-7,8-dimethoxy-2-(4-methoxyphenyl)chromone 65.82 0.33
MOL012250 7-hydroxy-5,8-dimethoxy-2-phenyl-chromone 43.72 0.25
MOL012251 Chrysin-5-methylether 37.27 0.2

MOL012252 9,19-cyclolanost-24-en-3-ol 38.69 0.78
MOLO002776 Baicalin 40.12 0.75
MOL012254 Campesterol 37.58 0.71
MOL000953 CLR 37.87 0.68
MOL000358 Beta-sitosterol 36.91 0.75
MOL012266 Rivularin 37.94 0.37
MOL001973 Sitosteryl acetate 40.39 0.85
MOL012269 Stigmasta-5,22-dien-3-ol-acetate 46.44 0.86
MOL012270 Stigmastan-3,5,22-triene 45.03 0.71
MOL000449 Stigmasterol 43.83 0.76
MOL000173 Wogonin 30.68 0.23
MOLO001735 Dinatin 30.97 0.27
MOL001755 24-Ethylcholest-4-en-3-one 36.08 0.76
MOLO002714 Baicalein 33.52 0.21
MOL002719 6-Hydroxynaringenin 33.23 0.24
MOL002915 Salvigenin 49.07 0.33
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MOLO000351 Rhamnazin 47.14 0.34
MOLO000359 Sitosterol 36.91 0.75
MOL005190 Eriodictyol 71.79 0.24
MOL005869 daucostero_qt 36.91 0.75
MOL000006 Luteolin 36.16 0.25
MOL008206 Moslosooflavone 44.09 0.25
MOL000098 Quercetin 46.43 0.28

3.2. XEMERABMAMTFES Venn B4

JEIT TCMSP 255040 B TN #4592 B0% R (0 /F FTRE 25 381 200 4~ M GeneCards. OMIM 25959 %
i EFREL CC AHIGHE £ 2382 A, R E B FE I Jeobs 29040 i 5 it S EUsc 48, 22 Venn B, Wil 1
Fime 3L3R15 126 ANILFEIVEFISE S, IR SEEE S A N HOEIRTT CC W AR B S0 1

banzhilian

Cervicalcancd

Figure 1. Venn diagram of the common targets of Scutellaria barbata and CC

1. =S cC £REMEAE S Venn

3.3. B - &% - S - HEE SR ERiaE

FIF Cytoscape 3.9.1 B FAAISCHE, Hth 254 - s - sy - FLRIFE R R N g &, A2y
#& “banzhilian” , %N “Cervical cancer” JCBEAH R 7 M B2 2 (Quercetin) FIA B B2 (Luteolin), 24
WA [ S R 4 126 A, @i 2 fow.

34. ¥REFRLRS CC RRBRK PPI MgtaE
RVEERGEGRIT CC HIBERINLH, & 2eMsE THEEIERIBE R PP MI%E . WIS 3 R, %
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WAGEZATEEE B ELZ. Hp, TP53. JUN FT AKTL &3t BRI T IR 2% 1) o0 B B 8 i
FIER S, $2RX e e ROE IR0 TG a] fE s 2o mE BRI At. 1% PPl NGRS

B O R I RE R R I T BE T kA

Dinatin daucostero_qt
CLR

MAPK1 EGF BCL2 ccL2 NKX3-1 STAT1 CASP9 PTGS1 == —EGFR HIF1A = IL1A p—sriodoyer
- SO — AN = ~ luteolin Chiysin-5-methylether
INSR CXCL10. RASA1 DPP4 — - —CCNA2 ~CASP7 . CDK4 ~CLDN4 ,;, R dhydrtxyz2-¢4 hydrayphenychroman-4-one
CHRM3 AKT1 CXCLB~———PLAU ———ALOXS ———— HK2 = = = =
e ~ = = = = = . 5.7 4-trihydroxy-6-methoxyfiavanone
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ESR? - PPARA IRF1 S e o) banzhilian SinsieyddeEstenscl
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Cancer
Figure 2. Drug-disease-component-common target network diagram
2. 79 - RS - L - HERE SR E
MCL1 LgelRS Isi7 INSR
MET IGFBP3
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Figure 3. Protein-protein interaction network diagram of Scutellaria barbata in the treatment of CC
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3.5. GO IgE5 KEGG B EESITER

N ARG A OB S A ThAE, AT T GO il KEGG MBI EH 0. GO BHEMTE R (4 4) &

TN, IXULEE ST E T L BP. CC Al MF. 7 BP 1, 8 3= B85 Kok S YR A1) B 7 S v (Response to

Xenobiotic Stimulus). #7215 538 & 111412 (Regulation of Apoptotic Signaling Pathway). _F 37 41 i3 1% % (Ep-
ithelial Cell Proliferation)%. £ CC Jj1fl, Ff&(Membrane Raft). AEfi4h i3k (Membrane Microdomain).

RNA R &M 1 #3045 2 5 7(RNA Polymerase 11 Transcription Regulator Complex)%%. #£ MF L, I+

BE E T DNA 4545558 1454 (DNA-Binding Transcription Factor Binding) .RNA & 11 45 514 DNA

4E B S 7454 (RNA Polymerase 11-Specific DNA-Binding Transcription Factor Binding). i i =5 v v

(Kinase Regulator Activity)=5. 1X 4t 53 B A 3 v] Rl i IR 40 (S 5 1 P AN BE R i s 55 2 LI

FEPUMIEIEH . KEGG % = iras (14 5)% M, PHIEMEBER SR E SR T 24 5mIEREKE

YIS S8 . Hod, I8 53k RERE{L(Lipid and Atherosclerosis). A 40 29 28 4% (Human

Cytomegalovirus Infection). PI3K/AKT 15 5l % 55 (1'% A RO E .. X—45 15K, FHERIT CC

FIBLE AT e S PIBKIAKT S5 A% U R 45 5 1t s L4400 o) ik 4 A A S5 985, 3 FLad s 52w 23 4H 5%

B8 0 B 1) 4 SR IO B8 5 S N

response to xenobiotic stimulus -

regulation of apoptotic signaling pathway -

epithelial cell proliferation -

response to steroid hormone

response to molecule of bacterial origin -

response to lipopolysaccharide 5

cellular response to biotic stimulus -

wound healing 4
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negative regulation of apoptotic signaling pathway -

dg

cyclin—dependent protein kinase holoenzyme complex -

protein kinase complex -

serine/threonine protein kinase complex 4

membrane raft-
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RNA polymerase Il transcription regulator complex -
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vesicle lumen -
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pvalue
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fo0)
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Figure 4. GO functional enrichment analysis
[ 4. GO hREE &R

4. #Hg

CC j& FH A BR L VM FEIF B A 26 4 KW WJAE, 85I Bl A AEAE A JE P 2, R iEAE T2 &2
HRK. CCABFHFRIAIT AT A. 7. BEinyT By ME) % Zinyr[9]. HEL LRy THiiEnT ge 5k
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Lipid and atherosclerosis -

PI3K-Akt signaling pathway -
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p.adjust
9.874625e-30
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1.276331e-16
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2.552662e-16
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Figure 5. KEGG pathway enrichment analysis
5. KEGG BEREE T

FHORIERRE AT 50 B B Ol R . BRI, R RR T AORTI . BEA R &G, K5 HRIER /MY CCiRyT
Hlg o KHALSK, RIMED)— BN R NAEFE T A BRI . MDA 23 TR FIva T7 i
I8 77 TH 1A 33 VB R AR 51 T IR AE M R A0 K 32 i . BRAUR B, RSB R YT 2 Pl b oA
3o Shi &5 NJEIE Y28 24 B 22 RN S BG S0 UE R BR[10], it PISK/IAKT Fil p53 15 51 B 41 1] £ W g8 41
35 15 S A T, TR TT SRS . Yang 28 AR 78 R B[], k5% v] GEE T 20 circRNA-miRNA
FEDR R IA KA A SRR Py BB SR B A R AR K TR T P . Xu SR N RBR[12], A ER F el &
B R A B AR A S P S I AT RS, nTRERCNTRYT IR SR R IR IT A . R
EOHEMARAEEGEEIRTT CC HHWA —EREM, BIZE[131KI, FHES 2R T LAaTT
CC, (HAILERIEANLHITIA IR BT 0k, AT 500 I W 25 25 38 27 J5 3 B AR o W A e v5 97
CC. T4, ik KEGG H¥E £t KM FHECER sednt PIBK/AKT AT CC. KEM TR,

PIBK/AKT il % 22 2 5 40 MG i A e 7 1 B 45 8 1, PIBK/IAKT 15 Sl BEUS 5, 215'F EMT MK
R EVRIRIBKT, I SEEAER K A2 [14]. Sheng 2 NFIBFFT R BI[15],  FH M b PRI 9 T %) e
YA 2] PISK/AKT i@k, A4 ToRe o1 0, 4HMBHAAE G2/M B, 3 i 401 i 1) fises 240
AR . Jin 25 N 0 2% 24 B A2 R SEBR IO E R IN[16], A i i #0H) PISK/AKT 38 B& #1441 45 B e 4
MR AR % . ok, it PPI M KB, TP53. JUN Fl AKT1 Z53E RIAL T R 45 4% 0 1 i AKTL
S — P E W 2 F R E R E I, WA Y Ba (PKBa). B2 AKT WSS 1 =N iR
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(AKT1. AKT2. AKT3)Z —, TEAIIOAATG AR SETE AR S o0 i A B b R FEAZ o RS E I [17]
AKTL nll SR e A AR, TSR RIEEEANEA, AKTL OS2 INAGTT R80T 5597 00
TR N 2514 [18] . TP53 S PN S8 Jeie v i i A AR AR I IR o L TR AN R Ja A 1) 2 T e
Y, WRGHYATIR bR, HRERWTE. SEFEENFRY, TP53 15 R5 S Aie 5 K 4
() RAZ G = FEARBL . TP53 Al MR #II 85 E, l T — RANBEEER], |2 2 540 M0 8 BR1E . 405t
T-. DNA 85 . B ACHE S s FE[17]. — i 70 R FI[19] [20], TP53 (578 S5 CC M
fal . JUN GEEHFR Y c-dun) & — A EZE R RIZIF LR, B gmhl i) — P sk 87, e
HE-1 (AP-1)EZ S O ARG 53 o B 7R 4H I P A i 3G 3l Hh T8 o U s RO A 0 400 A i 17 i
FREER, MAERREIESE T 25 R MR TR R HI[17]. BT R I[21] [22], JUN HER il B3R
KAT LS R CC kA, thah, AWFFIE KEGG M/ Hr & BLSE 5 2% & 4 T e S sh ks ek .
CAMFEY, PHCEZ MRS EeE AMPK s, —J7mbuiRiidEtl, 5—J7 s VEGF ik,
SR REL L iR I A A VIS 75, AT iR 26 K [23] [24]. ASHIF 7834 A A 2 28 RIAC JoR B 35 2 2 A
HEM E TR . KEIFAIRIA, Wit B AR R RE 2T DLd I 2 0 2 R IR P [R) P 28R R HEAE
XIEERDU25], Mt RAKRE RS AKTL EESEE, HEHE L, BB EAMRP p-AKTL (&
B AKTL) B ARIAKE, I EEE “Hal7 mEERE 54 S dAh, KPR R AE R 4208
WA R EE S SRS, e CAEE TP53 LA, yE1LI TP53 mefEdtdifuE T, 5
PISK/AKT @A EAEF, LRGN GE[26]. i RAIAR R RS A, ZORA AT 3
— Y, e R S A B T i FAT R AR 28 [23]. A W] DO H ] PIBK/AKT I8 % FEAS
p-AKT /KF-, SRJG > UL S R JUN BR3& AL, 5 F0 1 e 240 e g B (R i P T2 25] . Rtk At
FRIEEE A LR — M R AR BB Z, PR T3t TP53. JUN Al AKTL &8 5EK, M
4] PIBK/AKT #7477 CC.

5. 458

AR TR T L EOERRE, HEER TR ZGM TR R, IS ] 7R BOEAERYT CC il
BRI S 70 TS R AT G T IR, B RR . E5E, EYE B
GURTEE— D ISRIGIAE . FLK, LS 2GR 2T VA AE DL 58 4 S W25 WIAE AR N ) S AR AR
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