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Mechanism of saikosaponin d in treating nasopharyngeal carcinoma based on
network pharmacology and molecular docking
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Abstract: Objective To explore the mechanism of saikosaponin d in treatment of nasopharyngeal carcinoma through network
pharmacology and molecular docking. Method The potential targets of the drug bupleuronate d were predicted through the
SwissTartgetPrediction, Stitch, and GeneCards databases, and the nasopharyngeal carcinoma targets were obtained by searching the
DrugBank, GeneCards, TTD, Omim, and Pharmgkb databases. The intersection target of saikosaponin d and nasopharyngeal carcinoma
was obtained using R 4.3.1 software. STRING database were used to construct the PPI network of intersection targets. Cytoscape
software was used to further screen the core targets from the targets screened in the STRING database. The intersection target of
saikosaponin d and nasopharyngeal carcinoma was analyzed for GO enrichment and KEGG pathway enrichment using the
“ClusterProfiler” package of R4.3.1 software. Mechanism of saikosaponin d in treatment of nasopharyngeal carcinoma was clarified
through molecular docking. Result 140 Saikosaponin d targets were predicted, 2 854 nasopharyngeal carcinoma disease targets were
screened and deduplicated, and finally 74 intersecting targets were obtained, including 5 core targets including STAT3, MAPK1, TP53,
HIF1A, MYC, etc. The GO and KEGG enrichment analysis results showed that saikosaponin d may play a therapeutic role in
nasopharyngeal carcinoma through pathways such as PI3K/Akt signaling pathway, MAPK signaling pathway, and Kaposi's sarcoma
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associated herpesvirus infection. The molecular docking results showed that the binding energy between saikosaponin d and the core

target was less than —7.7 kcal/mol. Conclusion Saikosaponin d can exert therapeutic effects on nasopharyngeal carcinoma through

multi-target and multi pathway pathways.
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S R 2 — PRI T S b R 1 b R,
e HA R R R A A, I HAE AR T AZR R I3
X, FEnlE s B AT, BRI EN
B 10 5N 2~3 FI0, 1£ 2022 48, HSEE O
B TR, R EZIE 51000 6135 & S 0R 511 28
400 1] SR FH S HET R B2 S R a8 1 i R e TR
N R DL R R, A RIS
WrAE T R T B R R, REBURESIAE T
HERE, AHAR ARy B R B AL A NI 1R T &L
o G, RBGH A RRT AR R EE,

SEt R S — B =R A . 4
TR BE 2 RS, GREPIR. PudE. Bt
e AT R AUR D, B, o8RRI
T 2RSSR, ARSI R . LEHEAT b, 42
BHREH oo SRR d 0, SRR d 2E
s Tk e B SE R AT, R CGIER, e
H d BA 2R3, AL, hiEi. P
o PUAF4efe fprrsRr el sSLIGa FuR I, 48
B d 0 AMREL, B U, i, g
S V2VRH H At e i HAT HIAE o SR 2 d (2 dkok
TR B Ik LR 4R R T, HOH L S 0] PPAL
AORUS, el d AlRe@E S HIH] Janus B 2
(JAK2) M55 53 S s BuE R 7 3 (STAT3) (55
TE A ) A /)N 200 B ot e 4 B 3 B e LR T4
SEEHRT d AT LAY BRI sE . IR s, JL
VB AL 5 40 1) 15 5 20 BB B2 A A A i 12 . 4l
Yes #HREH 1 (YAP1) J c-Myc KA F K1, 4
BHEAF d T AEIE IS N JAK2/STATS3 3 i 101 1) L A
T 0 M 1 DL R A R T 06, SR, SRR d 7E
TR SR R PRI B AT SR AR 0

W2 2 — PP AU E R B, TR S
HAF 7 AR 24 i 25 3R LA U 7181, X 48 245 3 7 m) DA
F G4 7 A G P R 2 R b T PR R 1 2 B A
HUHI, PRS0 O S RS S E R 00, i, 2%
24 B 52 SR W AE 24 AR A A SR VT A 25 Mt
5993 AR FHBTLARN 20241 SR FH TR 6% 2] 340 25 S g6 Pt v
RERI 2901 E ML — PR B . Rk, At
FiE TEKG W28 2R 2200 W 5 4 AR 45 IR

A RERIZG B T S AEAE RIRE A, TSR d
TR S B AE R, U9 T A8 B S e v
LUk SN S R
1 MR5REZ%
L1 REURHAEEH d 8=

¥ /£ PubChem %(#%/% (https://pubchem.ncbi.
nlm.nih.gov/) FEEREBFSEHEE d HNEHFA
SwissTargetPrediction Chttp://www.swisstargetprediction.
ch/) F1 Stitch Chttp://stitch.embl.de/) #HE FEFRELZ4
WIHE 5. LL“ saikosaponin d 7 N K ## 1], 7 GeneCards
(https://www.genecards.org/) £ 45 % 47 #i 28 R HL
WL . A R4.3.1 ARG IRIX 3 N E0E e b
ARG IFIER b B S L A
1.2 FRENGIEFEFL

PL “nasopharyngeal carcinoma” JNI<HER, 7E
DrugBank ( https://go.drugbank.com/ ) . GeneCards
( https://www.genecards.org/ ) ~ TTD ( https://db.
idrblab.net/ttd/ ) v Omim ( https://omim.org/ ) F
Pharmgkb Chttps://www.pharmgkb.org/) ¥ 2 134T
o R RIS A5, (] R4.3.1 A IR 54
Kol PErb BORE R, RIS B AR B A
1.3 FREVKEHEH d MEMEENZEES

i F R 4.3.1 3AF “ Venn” A 3RS 5 24T d Al
SRR R AZ SRR A, A BRI dIRYT S
TERAEAE S
14 MEZAEIEMLE

OO R d A0 ) S SRR AU
STRING #i#& /% (https://string-db.org/) ', sk
Ak “human”, BASAKF “1970>097, f&
145 BRI TN Cytoscape 3.8.2 FAFH 2 8 1 HAE M
2 (PPI) M %%, ffi ] CytoNCA 44 A e B
(betweenness)+ #ZIUTE (closeness). & (degree)
. RF1E W & Ceigenvector ). J& #8715 1% 8 f&
(LAC). %% (network) (1557 B0 16 A% 0o 0L £
£ Cytoscape 3.8.2 #AFx PPI X 4% Bl AT AT AAK. -
1.5 EEXE (GO) EESHAMRAERSER
HENE2BESEE (KEGG) EESH

ffH R 4.3.1 A “ClusterProfiler” X} 441 2


https://go.drugbank.com/）、Gene
https://www.genecards.org/）、TTD（https:/db.%20idrblab.net/ttd/
https://www.genecards.org/）、TTD（https:/db.%20idrblab.net/ttd/
https://www.pharmgkb.org/

FAHBFEH 202546 H RS Y3

Drugs & Clinic Vol. 40 No. 6 June 2025 * 1357

T d RS R A S AR B s AT AR AT, BA P<<0.05
R AT GO B B T KEGG 5 5@ &
0. TSR d 697 S Ay
FELL G Tl . HHEAAT 10 7 GO & &HE4HT &
HEAA T 30 A2F) KEGG &4 R R4.3.1 K
1 “ggplot2” A4t N =IEEl. H Cytoscape 3.8.2
A2 “25% - B - BE A - JEER T IES K.
1.6 SHAEHE d 5RTEEEZOEBR ST

LSRR d TR AT R, 5iz08
RIEAT P04 A PubChem %i## /% (https://
pubchem.ncbi.nlm.nih.gov/) 3RTFLEHH A d i) 4
45Ky, {8 Chem3D ¥ # 4y 3D 45k, M PDB
B (https://www.pdbus.org/) F R #iAZ 08 S
3D 45#, 8t PyMol2.5.7 ERREARIK S T 1
Fi AutoDockTools1.5.6 341 5850 28 D A% L4t
Ry PDBQT #%30, AR R1GE I 48, fiH
AutodockVina BAFHEAT SEHH 21 d FIAZ O #E 551K 2
T, 456 RE<-5kJ/mol ¥ HAIEA Mo &5 &1
Paife, SAEMSOE B A A R EUE R 451
%, f#H PyMol 2.5.7 #E47 [ A4k .
2 HFR
2.1 REUCHARE D82

JBid SwissTargetPrediction £ ## % . Stitch £
JEH GeneCards %45 FEfr 2, M SwissTarget
Prediction 34 7 FF 13 5] 100 M £L, Stitch X4 e
SR 2 /NEE S, GeneCards U & 15 21 42 /N 4E
Mo XX 3 AN B BORE R DOR SR, FEIBR I
RS, L5 2] 140 NEEFH R d EEEH

A, WE 1.
Stitch

2

GeneCards \

|
}

38 ) 96

SwissTarget

El1 RABH dEERFEEE

Fig. 1 Venn diagram of the target of saikosaponin d

22 FREBRERES

JHiT Drugbank. GeneCards. TTD. Omim £/
Pharmgkb #(# FEfs %, HorP Drugbank #fs 2 4115
F 1 AR, GeneCards Hif 1S3 2 740 A4N4E

A, TTD BUEE 53] 34 ML, Omim $¥E %
{35 176 AN¥E A, Pharmgkb $3E & 433 93 4
B XX S AN E R BRSO, TRIBR I
B SIS, JRAEF] 2 854 AN ELIEE L A,
LK 2.

GeneCards
2679
DrugBank
l 21 OMIM
24
24
1 9
12 14
69
TTD

PharmGkb

2 EEERESFEE

Fig.2 Venn diagram of nasopharyngeal carcinoma targets

2.3 FREEEHEF d MEREAIZEHS

i R4.3.1 A “venn” G 3RENEEHI R d A
SR SRR AT, 1S BISE AR d VR YT S 1)
74 MBS R, WE 3.

A&
F
il
i
o,
$ir
=
B

El3 SHEHSEREXEESFEE
Fig. 3 Venn diagram of the intersection target of

saikosaponin d and nasopharyngeal carcinoma

2.4 PPl MR RI% LIRS

FIFH STRING HHfs 0] 5850 A d 697 8L
PRI 74 ANTEAEVE R RE S AT AL B, FR1G L2
H ¥R TT SR 1) AR SCIEE, oy SE N 68,
HEER 148, T RN 435, WK 4A. F
H Cytoscape 3.8.2 4| SR 2 d 1697 &M &
PPI M (& 4B). FIH] Cytoscap # A J1F bR
H1 CytoNCA AT 2 UK DASRTAZ OB S .


https://go.drugbank.com/)，Gene
https://www.genecards.org/)、TTD%20(https:/db.idrblab.net/ttd/
https://go.drugbank.com/)，Gene

+ 1358 « FEAWEBEH 2025FE6H

AR E bl

Drugs & Clinic Vol. 40 No. 6 June 2025

%1 LA “betweenness™>15.033 333 333 333 3 H.
closeness>0.411 764 705 882 353 H. degree>4 H.
eigenvector=>0.069 796 144 962 310 8 H LAC>2 H.
network >3 "y ik briE, 132 16 ML, ILIE 4C.
5 2 IRLL “betweenness>5.626 190 476 190 48 H.
closeness>0.681 818 181 818 182 H. degree>8 H.

eigenvector>0.249 105 863 273 144 H LAC>4.625
H. network>5.809 523 809 523 81" JimiktruE, 15
B S AL, DRSS S R S BETR
3 (STAT3). 2R FiHEAEEHEE 1 (MAPKD). i
JEEE [ pS3 (TP53). (KA FHF-1A (HIF-1A).
R (MYC), WA 4D,

-

STAT3

D

=

HIF1A

4 SHIEH OaTEEEEEXEKE (A, ARHE dATTREE PPIMLKE (B). 3 1RFESEINKRAET dia
frEm@E PPI KR (C) 582 RIFEFEMKASE T ERENZCER (D)
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