Hans Journal of Biomedicine Z:#JEE2#, 2025, 15(1), 102-110 Hans i
Published Online January 2025 in Hans. https://www.hanspub.org/journal/hjbm
https://doi.org/10.12677/hjbm.2025.151011

ETREAEZEMN T FIHERARRERLER
BB E AL S4B

BXH, RAE, FRR, KHF
SRR ARG EBE, SiM BEFH

Woks H . 20244F11H23H; FHEM: 20254F1H2H; KA HM: 20254F1H13H

HE

Hi: T MEHHEERNS T EFARE LGSR Pi S MEE (nasopharyngeal carcinoma, NPC) I {EH
WLk SY R ER. F7vk: BURARE FUREOUL EAR TSRS . 8 idSwiss Target PredictionZ{3E FE i %
WSR2 R A B E/EFI ¥ A; GeneCards. OMIM. CTDZE¥HE Faid 22 5 I s 70 L DR B s
Venny 2.0.1°F & %2459 5 5R/EH IR A BAMESERNTEESSAZSUringFEHEER
HAE(PPI)MZ, KPPIMZS 5 A\ Cytoscape ATk i% L3 5, FECytoscape A HI1E “HZg - WEHERR
o - BB - PR M B OIEE RS . B DAVIDSUIE BERET GONKEGG H &1, TR & 1
YRS REERE . £ CB-DOCK25T L SARYL B MR A% O35 MR o Bt W3 AT 2 F 08 &
B ABFRILTEIE L SARTTEMEE 31 MEBIE RS U ESINZEE R, P OEERS FEAR
BRER. KEH. AN RS, ZOoEATECEMMPY., MERILE T (TNF-a). MMP1, MMP2. IL2
%, GOSN EEY RERMAGERE. NEMREHar. BETFEFBEEESEMERE, KEGGHHT
FEFHEEAREESER. XERERESER. BB SRRESESREK. 2 THBEERERE
DA SR N EEERS EE RIFHESE . 41 NAMKGHEEMS)TRESEATN LSRR E
MR AR AL DL R R B, N — P ARSI R SR E.

K
WEAR, FRUEE, FI4ZGERLE, AT, (ERNUG], WRER

To Explore the Mechanism of Action and
Material Basis of Sophora tonkinensis
Gagnep in the Treatment of Nasopharyngeal
Carcinoma Based on Network Pharmacology
and Molecular Docking Technology

CHERERE

CEEH: RSO, BLEE, ZEME, dkIM 5. RTINS 2 S A R AR R L AR BB R R L S5
JRER]. ZEWIEE %, 2025, 15(1): 102-110. DOI: 10.12677/hjbm.2025.151011


https://www.hanspub.org/journal/hjbm
https://doi.org/10.12677/hjbm.2025.151011
https://doi.org/10.12677/hjbm.2025.151011
https://www.hanspub.org/

JESCHE 5

Wenya Tang, Mingxing Wei, Xuzhao Li, Shuainan Zhang"

College of Pharmacy, Guizhou University of Traditional Chinese Medicine, Guiyang Guizhou

Received: Nov. 23", 2024; accepted: Jan. 2", 2025; published: Jan. 13%, 2025

Abstract

Objective: To explore the mechanism of action and material basis of Sophora tonkinensis Gagnep in
the treatment of nasopharyngeal carcinoma based on network pharmacology and molecular dock-
ing technology. Method: Preliminary research was conducted to identify the active components of
Sophora tonkinensis Gagnep. The Swiss Target Prediction database was utilized to screen for poten-
tial targets of the chemical constituents of Sophora tonkinensis Gagnep. GeneCards, OMIM, CTD, and
other databases were searched to identify potential gene targets for nasopharyngeal carcinoma.
The Venny 2.0.1 platform was employed to filter the intersection of drug and disease targets. The
intersection targets were imported into the String platform to construct a protein-protein interac-
tion (PPI) network, which was then imported into Cytoscape software to identify core targets and
create a “Chinese medicine-active ingredient-targets-disease” network to filter core active ingredi-
ents. The DAVID database was applied for GO and KEGG enrichment analysis to predict the biologi-
cal processes and metabolic pathways involved. CB-DOCK2 was used for molecular docking of the
core active ingredients and core targets of Sophora tonkinensis Gagnep against nasopharyngeal car-
cinoma. Result: This study screened 31 effective active ingredients and 51 intersecting targets of
Sophora tonkinensis Gagnep for anti nasopharyngeal carcinoma, among which the core active ingre-
dients mainly include puerarin, daidzein, and dimethylfraxetin; The core targets mainly include
MMP9, tumor necrosis factor alpha (TNF-a), MMP1, MMP2, IL2, etc. GO analysis mainly involves a
single carbon metabolism process, excitatory postsynaptic potential, monoatomic ion transmem-
brane transport and other biological processes. KEGG analysis mainly concentrates on the nitrogen
metabolism signal pathway, inflammatory bowel disease signal pathway, bladder cancer signal
pathway and other signal pathways. The molecular docking results showed that the core target had
good binding ability with the corresponding active ingredient. Conclusion: The application of net-
work pharmacology and molecular docking technology to predict the mechanism of action and ma-
terial basis of the anti nasopharyngeal carcinoma effect of Sophora tonkinensis Gagnep provides
new ideas and clues for further research.
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HAT, FEZAGHMIEAYHRZR0E, RESM T4, SRR m Fe, BA 2R
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2, XA G, BATEMES WA TR FTH TR KIS . FUBEE . R . DR
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2. ZINEH*E
2.1. PHFEMRS RIEAEARFEE

T A 3 - BTRE I EOR(LC-MS) L3R5 1L G AR 147 /ASAisy . 12 H Pubchem #idfi P2
(https://pubchem.ncbi.nim.nih.gov) SR 1L GARAE %0853 smiles 5, FF3REHIIEHUY smiles 5% A £ Swiss
Target Prediction ##& % (http://swisstargetprediction.ch) [7]H §ii LU S MG 7 B BOAE FHEE s KHEE 5 3k 4T
&3, Z2E, i UniProt $#E % (https://www.uniprot.org), FREYF A “Homo sapiens” , W1l EARE
P R 0 R A SRR R R 44

2.2. HERIAXREREIRES DA - R R R R ik

7E GeneCards #{## /% (https://www.genecards.org/). OMIM %4 J% (https://omim.org/). CTD %4 &
(https://ctdbase.org/)+, LA Nasopharyngeal Carcinoma > 5% 5 i 3K B & W 98 (1) 98 7E A FHBE 5. R UniProt
B PE G SAAFR

7 Venny2.1.0 7 £ %4 (https://bioinfogp.cnb.csic.es/tools/venny/) H 3545 1 24 - s (38 SE 41 14

2.3. PPl MR R 2L EE R SRR

B2y - PR AC AR SN STRING $i¥ /% (https://en.string-db.org), #E+% “Homo sapiens” #ft, BEiE
% “medium confidence” {E 4 0.900, BRIl 8z, T TSV XM, M ATIEMZSPPI) [8]. H#AHK
B 5\ Cytoscape #F:, FI ] CytoNCA fif: Closeness S AT 2047, 57148 111 SRR 370 SR8 PO AZ OB 151

1 Excel gL “HZ - iR - AEHBE S - 507 —— XM C R 1 type U, 1E Cytoscape
A F AR LF R A, lid CytoNCA fiffH Degree 4047 70 #ir, e 1L G AR BT & R 1 A% 0>
B, [RIRRIEE “HZh - SR - PR - R A EAE S
2.4. GO Ml KEGG BREE ST

TR AR YA T S (1) 32 AR ) s R R AR B K Ll SR S S R A 4R B 5N David
TE 261 & (https://david.ncifcrf.gov) f 3815 5L s 31T GO ‘& Al KEGG 1@ 7oA. ik #E AVt i%
(biological process, BP). 4¥ Lhié(molecular function, MF)F14H a4 53 (cellular component, CC)Xf 111 G ARG
J7 SR e RS s AT GO AR R E AR A, E RS R P E N R B G R

I3 R HL P A B /NPIHT 10 S6A 95 45 BAE A A5 °F & (http://www.bioinformatics.com.cn) 347 AT #L4L.
IhT. KEGG s s £ M FIFELL PAEHATHE T, JEEUAT 10 2538 B 4 il 26 JE AT nT A4k 20 #T o
2.5. rFxiEE

7t pubchem % f & (https://pubchem.ncbi.nlm.nih.gov) SREUAZ 02 73 1) SDF 4544 3C 4, Uniprot 24 122
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TR B - B B AR(LC-MS) LR L S AR 1) 147 AN 4y, 7E Swiss Target Prediction ##5
PEAE L TR A E R R, B SR I PR RSO B0 & I (Probability > 50%) . 25 5 5 375 3 62
ANTELEAE FHSE S5 UL R 31 A E BT Ry

3.2. EIEEHE T

7E GeneCard #(#& % . OMIM (e . CTD il i b 43 7 35 A3 SR A DGR IE [R], X 3R I A 2K
PTG RE, S8 EIERA 14,522 N5 SR AL IE R 2285 B BRI L AR BT S
51 MEFIRE A, W 1.

ST NPC
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Figure 1. Intersection target map of Sophora tonkinensis Gagnep and nasopharyngeal carcinoma
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33. “HhF-FEMRY - BREA - KR HEERAMEELIR PPl 94

W 24 5 BV TE A F SR s U 645 211 51 ML RIVEHEE AL, S \Z STRING #¥i &, 3715 PPI W
Z . F PP 2% % dE 5 N Cytoscape 34+, FH CytoNCA #fifFH Closeness S8 {H 347 ik, EHX
HEASERTI0 FAE A MMP9. MMP1, MMP2. 1L2. TNF 1y 1L SARST 888 1% O #E . K type SCIF
S\ Cytoscape ¥4, FIH CytoNCA {4 Degree ZHUE AT Ifik, IEEUHES FERTHI =MLY ER
. OHERE. KEE = MOEWE L SRR IRIE R 0. 75 T2 - IETERSY - R AT -
7 BRI 99 AN AT, HHSRIE TS WIINA 314, SRIETEF KA 66 N(ILE 2).

3.4. BRI GO THEEEHR TS KEGG BEESRTMEGR

51 ML EAR - SRS AN B 5\ DAVID s E it T GO fil KEGG 4T, GO JE R A {4
IRTEE RN, 198 148 N EELSE R, Hh AP FE 96 T, 4L KR4 23 T, 4r T HhAEE 4R 29 T,
SR L L P RN, SIEEEHERRT 10 YRS BT, AR 3 BR. Al R
FEW R RRARIE R . MNE RS AL BRI A IS I R, AR R B L BRI
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Figure 2. “Traditional Chinese medicine-active ingredient-disease target-disease” interaction network
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Figure 3. GO enrichment analysis
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Figure 4. Bubble plot of KEGG pathway enrichment analysis
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3.5. OFXHHERE

W Ry - SRR - SRR R - BT A B 2 TR AR B 3 AMZ LR, BARER . A R
KRG FNBAR S & A B AR 4% P i A% O A8 55 MMP9. MMP2. MMP1. IL2. TNF A2 K#ET5 T
fHE, WHEGRMNR LR, WEOCERIFTL, 445488 < -5 keol-mol X B, FCAR AN SZ 4 B 5L (45 60
P, MEEEEE <7 keol-mol i, e SZ Ak B AT SR ZL M 45 GG R [9]. MRS/ Tt s iR, Z5ARE
¥] <=5 kecol-mol ™, Fom th AR A% O B4 5 A% 0o I 5 IR 38 B AT B M 4 vl 1, T &5 SR mT 5

Table 1. Docking results of active ingredients and potential target molecules

=1L OEMES SRERRS TIRER

D% MMP9 TNF MMP1 MMP2 IL2
puerarin -9.2 —6.2 -7.6 —8.6 —6.8
dimethylfraxetin -6.1 -5.2 -6.1 —6.8 -5.1
daidzin -8.8 -6.2 -7.7 -8.4 -7.2
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4. WHgE5%ip

LR — PR R BRSO IR, RPN R A R B A R [10], TE B K6 YT
SRR AT AT H e S MR £ 3 AR AT SR [10] o H 3 0 S R R X AT AN IURR, BN REARSZ i R AT
MEIVER . BRI, ot SRR T — & (EF[12] % T 1L GARZG#AE F A oA DR s e, 1L SARYE
SR VAT AR BN F T 7 o DR AR TR 78 01RO 248 24 380 25 D v o W L S Mg P 4 P 5 4R ML

AW FE A 2 23 A, 0 Ll G ARBTERE HEAT T AT, 0 L SRR YT S T AR
R REH. AR RGTEMER: 5 TE DU 6 77 T #0235 M 07 24 [13], 75 XS BT SC AR 7
RIUE AR R AT H ) SR CNEL 400 GPX4 [I3R1E, GPX4 EKIAK F AT & ROS /K- ¥ 3k 75 5 &0
Jii CNEL A0k At T 55 MR R IGPUM B FAH G . R RAE1RYT SR CNEL 41 A ¥ /E F ¥ K v H
MBS HEF A, (2 Bk B PTR ML 55 38— DR FL[14] . FIR B, (L AR BT Rd i /E A T MMPO,
IR SR B 7 (TNF-a) s MMPL1.MMP2. 1L2 SE4% 0o 55U FR4E T, 5 43 & 25 [ B (Matrixmetal-loproteinase,
MMPs) &4 25 7 (R 14 P VI i 14 2 I B SR, e 0% Je Jok o gk 4 i 4 32 5 (Exctra cellular matrix, ECM), 7E i
JoE A L P 12 2R AR A e A% i AR P B A O S LR ME I [15] . SR R SR T I — A R ER D R R AR
[16]7E SR 12 22 e Mo ad #E vl TR 2 i I A il B fil ECM IR NI, BE4 B MG R A4 Be B 55 72
AR EL7]. A4S R & A (MMPs) 2R ECM i HE ¥ 8 H/KERF[18] H ATHT LA 2 142 MMP-2,
MMP-9 [19]. MMP9 J& T8 i, REKMAIIIRER (1. 3t 2R (1 R4 M 20 38 57 1) 32 B2 Rl 43 [20] . K& A FEAIE
B MMPQ 7£ [l 8 11112 28 F 6 7% i A 6 B4R I [21]. MMP-2 2 B R R BLINE R &8 E AR 1%
AT R AT I AT 2 B B ) — MR 2R DR 1 [22], FLAE SR A0 B R R RS L O A i AR
FHE RIS T mERIER[23] [24]. AHFFLRB, MMP-2. MMP-9 7 5L J 41 il v 2 1A & 751 [18]
[25], I AR A 4% A5 [26] . MMPL )& 155 51 4 J8 25 1 B (matrix metalloproteinases, MMPs) %%, MMP1
A I TR R A 22, AR A e R S ) SR R ) JE L A SR A A e — D4R 2R
HR[27]. AWHFEAR, MMPL BERIASE T Sk LR F2[28], (2 SRR I A i #2[29] . IL-2
B Thl 4H s, 2R e N A E M MRE T, CAHIKPURTE. A0ERERGs, 0] iR 40 f 386 58 51k
YEFI[30]. A RBFFE R, 1L-2 @i (e T 40fag s, %5 B Ui /milbbitd, & T 4 ffEm, 14
5 NI GRG0 1) I3 200 B 3 1 P [3] o T 7 485 S R B [30] & Wikl 58 35 i IL-2 /KPR AT
. BUREBEN IL-2 KPS T EH AH[32]. TNF-a 2 FE Rpr 1, ez, B
Wk 200 A BV 22 A 200 B G S 2T 24 4 B R P e 4= A, LRI I R — e R R T AR S Th AR
BL[33]. TEMEH, TNF-a BAG Z MR G, Wil B f R 7 G0 S B« 2744k N R0 SR 266 B 52
g, AR B EURY S 0 R A IR K B [34]. AR BI[35], TNF-a RIAM T+
A P B S MR g 1 7 R

g% b, AW TS SEER B L SR SRR (96 9T S I B A E (puerarin) . K I (daidzin) . ETE R 3
(dimethylfraxetin) &% 14 7 LL A, MMPO. it RSB R F-(TNF-). MMP1, MMP2. L2 S5 5T, ABFFT
BT X 24 2 3 2 R0 oy BB R T 1L AR BT S e 1 FH AL R 0T Bk, IR T 2 Riar . R0 AR
HRMEAH AR R R, Nidt— P I s s ie s gt 17 Bk s .

& H
oK B 28 BL #4100 H (81960749) .
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