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Investigation of the mechanism of action of Piper kadsura in the treatment of
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Abstract: Objective This study aims to explore the pharmacodynamic material basis, potential targets,
and mechanism of action of the active ingredients of Piper kadsura in the treatment of non-small cell lung cancer
(NSCLC) using network pharmacology and molecular docking methods. Methods Effective ingredients were
screened based on the TCMSP database, and potential targets were predicted using Swiss Target Prediction.
NSCLC-related targets were obtained from the GeneCards and DisGeNET databases. Intersection targets were
identified through Venn diagram analysis. Protein-protein interaction (PPI) analysis was conducted using the

STRING database, and core targets of Piper kadsura for NSCLC treatment were screened using Cytoscape
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(3.7.2) software. Gene Ontology (GO) enrichment analysis and Kyoto Encyclopedia of Genes and Genomes
(KEGG) pathway analysis of the targets were performed using R software (4. 3. 1). A “component-target-
pathway” network was constructed using Cytoscape (3.7.2), and the molecular docking affinity between active
Results

ingredients and key targets was verified using AutoDock Vina software. In the early stage, five core

effective ingredients of Piper kadsura were screened from the TCMSP database: futokadsurin C. isofutoquinol
A, kadsurenone, piperlactam S, and wallichinine. A total of 439 potential targets were obtained. A total of
2 359 NSCLC-related targets were retrieved from the GeneCards and DisGeNET databases. Venn diagram anal-
ysis of the two sets of targets revealed 188 common targets, and five core targets were identified; CASP3,
STAT3, HIF1A, SRC, and MTOR. GO enrichment analysis and KEGG pathway analysis of the core targets
showed that the mechanism of Piper kadsura in treating NSCLC is related to biological processes such as posi-
tive regulation of kinase activity, positive regulation of the MAPK cascade, and peptidyl-tyrosine phosphoryla-
tion, as well as signaling pathways including PI3K-Akt, MAPK, and microRNAs in cancer. Molecular docking
results indicated that the effective ingredients of Piper kadsura can effectively bind to the core disease targets.

Conclusion Piper kadsura exerts its therapeutic effect on NSCLC by acting on key targets such as CASP3,
STAT3, HIF1A, SRC, and MTOR through multiple effective ingredients, and by activating signaling path-
ways including PI3K-Akt, MAPK, and microRNAs in cancer. This study provides new ideas, vitality and in-

sights for NSCLC treatment research.
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MOL000332 n-coumaroyltyramine 85.63 0.2
MOL000321 (25,39)-2-(3, 4-dimethoxyphenyl)-7-methoxy-3-methyl-2 , 3-dihydrobenzofuran-5-carbaldehyde 42,15 0.32
MOL000319 Bicyclo(3. 2. 1) oct-3-ene-2 , 8-dione , 7-(4-hydroxy-3-methoxyphenyl) -5-methoxy-6-methyl-3-(2-propenyD) -, [ 1R-(6-endo, 7-exo0) ]- 94,67 0.32
MOL000334 wallichinine 61.64 0.33
MOL000318 (1R.5S,6R, 7R, 8R)-3-allyl-6-(3 . 4-dimethoxyphenyl)-8-hydroxy-1-methoxy-7-methyl-4-bicyclo[ 3. 2. 1 Joct-2-enone 64,65 0.35
MOL000336 futoquinol 59.83 0.36
MOL000322 Kadsurenone 54.72 0.38
MOL000310 Denudatin B 61.47 0.38
MOL000313 Galgravin 57.12 0.39
MOL000314 (25,35,48,59)-2,5-bis(3,4-dimethoxyphenyl)-3 , 4-dimethyltetrahydrofuran 57.12 0.39
MOL000330 piperlactam S 40,44 0.4
MOL000328 piperkadsin B 55, 44 0.41
MOL000308 (2R, 3R, 3aS)-3a-allyl-2-(1,3-benzodioxol-5-yl)-5-methoxy-3-methyl-2 , 3-dihydrobenzofuran-6-one 59,99 0.43
MOL000315 hancinone 39.31 0. 44
MOL000312 futokadsurin C 61.09 0.45
MOL000324 kadsurin B 30.55 0.46
MOL000320 acetiacid[ (1R,5S,6R, 7R, 8R)-3-allyl-6-(3 , 4-dimethoxyphenyl)-1-methoxy-7-methyl-4-ox0-8-bicyclo[ 3. 2. 1]oct-2-enyl] ester 59.93 0. 46
MOL000316 isofutoquinol A 59.2 0.48
MOL000323 Kadsurin A 56. 83 0.5
MOL000449 Stigmasterol 43,83 0.76
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cancer JiAE 8 [ 2 0% 1R 0T RN 20 Jok ok A B Ak L N B 40 i
I FE SR (Ras {54538 B L R 58 VT8 IR 5

—_

protein autophosphorylation
peptidyl-serine phosphorylation
positive regulation of kinase activity
peptidyl-serine modification
peptidyl-tyrosine phosphorylation
peptidyl-tyrosine modification
cellular response to chemical stress
positive regulation of MAPK cascade
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val
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{
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[ J
]
@

Chemical carcinogenesis - receptor activation 9.850201e-17

Prostate cancer D 6.566801e-17
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ErbB signaling pathway{ @
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2.6 S TXPEELEIR N T WUERL S 5 S HAE
KR L 3 O XU Hh HE 24 T 5 LAY 3 1k B 43 : futokad-
surin C,isofutoquinol A,Kadsurenone, piperlactam S,

wallichinine Sy BCH . 8 F J50AH AR 9 46 b 4325 Bif 1

() 5 3 IR 4 ) 2 CASP3, STAT3, HIF1A, SRC FI
MTOR 4 H o3 5IE Ry 52 K TF J& 3 X 422, W4 & 5 4k
PR EAREA R 2, PR RINE 3 - 6 R, Y
45 A He (Affinity) <0 B, W HE G S EAHE& A
REEGMREI 45 G e/, A ER £, 2455
FaoE MR 5 FAE I B T BE MR LB R, R 3 AT LA
LA 25 AXT S R4 e Affinity<<—5 keal/
mol, H it 5 4 45 4 8 Affinity << — 7 kcal/mol, fu-
tokadsurin C 5 CASP3.SRC.STATS3, piperlactam S
5 CASP3.STAT3, 3 W Uk i 1) 3 1 B i 4 Hovh
I =AE /)N 240 it 6 1 7 . RTRE 2 0k XF CASP3. SRC.
STAT3 X SEHE g 7= A LM SR SE B, 53 A, 18 B3 %
A A REAL T F AR K S Y 4 20 45 55 L 2 0 FE B B 2 1
XL ULE 7,

R2 XEBEESTFEEIMNER

& T 45 (BOX coordinate)

LIS HH %

X Y Z
CASP3 Inms 13.415 1. 446 11. 647
HIF1A 6gmr 15.912  —28.237 —5.596
MTOR 4dri 37.416 43.407 34.163
SRC 4mxo 9.758 —13.033 14.76
STATS3 6sm8 11. 298 29.809 10. 216
3 HFNBEEGHMR
LYy 1 T A3 i aneht
CASP3 futokadsurin C —7.7
isofutoquinol A —6.5
Kadsurenone —6.9
piperlactam S —7.3
wallichinine —5.4
HIF1A futokadsurin C —6.6
isofutoquinol A —6.0
Kadsurenone —6.4
piperlactam S —6.3
wallichinine —4.8
MTOR futokadsurin C —6.9
isofutoquinol A —6.5
Kadsurenone —6.0
piperlactam S —6.1
wallichinine —7.1
SRC futokadsurin C —6.0
isofutoquinol A —6.2
Kadsurenone —6.5
piperlactam S —5.6
wallichinine —4.7
STATS3 futokadsurin C —7.4
isofutoquinol A —6.8
Kadsurenone —6.9
piperlactam S —7.3
wallichinine —5.4




2026 4F

A T R I 27 g 2 4l

%13

CASP3 HIF1A
| |
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futokadsurinC - 7.
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He6 oTxtHEedsin
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CASP3/futokadsurin C

CASP3/Kadsurenone

CASP3/piperlactam S STAT3/isofutoquinol A

STAT3/futokadsurin C
~ 0%

MTOR/wallichinine

MTOR/futokadsurin C

H7 FxEsE

3 Wig

A5 38 2 ) 4% 24 B 2 0 1 75 2] futokadsurin C,
isofutoquinol A.Kadsurenone.BIHl N BEi% S(piperlac-
tam S) ,wallichinine, J& ¥ XUBE ¥ 7 3E /I 20 J it 982 1) ¢
BEAL 5 W5 O UG AT BE AR JH T CASP3, STATS.
HIF1A SRC.MTOR 5 %088 s Bk — 208 1d 4 F
X HEFOR B AE 455 ), a5 R R W] 25 iy —
MPEEWT A 23 AaiGie<<—5 keal/mol, H i fu-
tokadsurin C 5 CASP3(—7. 7 kcal/mol) . &1 #l P Bk i
S5 CASP3(—7. 3 kecal/mol) 48 5 A5 A RE<—7
keal/mol, &5 & Fa & P i . CASP3 2 4 g 98 7= 9 3= %2
PATH 2 BRS80S AR N R S R R R
A0 g 5 57k 45 L DNA Jr Bofe, AT A2 #F 3 12, fu-
tokadsurin C 5 CASP3 [ X} #4558 N — 7. 7 keal/
mol ,fK F 525 A BI{H (—5. 0 keal/moD) , JE T A 4 &
SiRReRAMN —4H, —HE AWM A LS G,
54K 7 43T iR - futokadsurin C R 4R 2 i [ 7
5 CASP {EH 048 AL 2 a2 A 8, [5] B, futokad-
surin C i85 CASP3 ) Trp-214 (& FRFE I 210 17 7E
G K AH AR A A AR AN M T L X — 25 B R iR R W
futokadsurin C ] A3 & 5 CASP3 1% ot 11 4% 5 %5 4%
G WS CASP3 A3 1Y I T3 6, AT K B 1
STAT3 nJ{E 2 i A\ 28 I 98 v i 80 vl LA i BHL Wy
STATS il i s & EAEAEH STATS 4 A< & 928
Yol ALl . piperlactam S 5 STAT3 X245 4 e
-7 3kcal/mol, lif§ /& 1 58 45 & bR i 45 & B B R
piperlactam S FJ¥FEFE A5 STATS 9 Glu-306 (&
iR 5% 3k 306) \Ser-144 (2 FRIEIE 144) | Lys-105 it &
MR ik B 105) 0 o A B S AR L A BAE T 45 6 L iX SE A
HAEHRets o 2 & WA, W FT piperlactam
S STAT3 ) g #& ik 7 43+ )2 1 (9 45 & e fill .
Kadsurenone 55 CASP3 #Y X} #% 45 & 68 % — 6. 9kcal/
mol, JEI I B AR e k. BAR A B 5T A I i it XUk
T 1k B A3 T 98 20 P % L (H A B9 3R B L e 2R Y
FLIRIE 401 ZR (A MDA-MB-231) 5250 5% 10 i U
KB IE M 4 Z — 1Y Kadsurenone AJ i i BH r PAF/
PTAFR {5538 # . A 200 i 2L B e 40 M 9 12 7% LA e 5L
i g A 5 B BB B AN A AR AR R L X S AR BESE P Kad-
surenone Ji& #L /R IR ARG .

GO Zifig & % M KEGG i #% 43 7 45 R 5o, 1 K
R I Ml i A9 A B 32 2R 3l i A T PISK- Ak
{5518 % . MAPK {551 ] . MicroRNAs in cancer . J#
iE 7 1 SBE R AN B ko AR AL A A B R,
g IXUBE T MAPK 38 #% ' ERK #2358 K F B I 7]
W32 INK 5 P-38 334 &, AT 35 fif 988 51 Tt 2%
40 Bk B 05 T2, PISK-Aket 18 8% 5 i g 40 i 69 VA )7
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HEHT 08 50 0 O R R A AR SR B A Ml A A A i
FAFTER VI OCHR . Akt /2 PI3K il e s 2 1, 1
BTG S RE A B R U S mTOR & A B R 1k 5 1ni 76 1L
JA Y mTOR Af % H 1 07 98 5 D5 00 2 DN 9 3% 0k 0k
V- HEAT IR 45 T 5 e e g ) AR M XU g
it ged 240 P e B T G131, B miRNA-7 22 5 A 2E EG-
FR Y 37-UTR XA 3 A7 AZE 5 L 30 ]
EGFR 3R 335 . JF HAEW 55 EGFR {5515 T id
R G HE Z K AKT A (S0 ERK1/2 1 8% 1% 16 72
JE  fuf A b 96 200 P45 i E G 3 T REL A5 8 i 0
TE 32 5 D/ A 1Y) 6 A K R TR AR B Y 3 P L R
L) R T i KU BE A% 58 ik 2 1R OWE S ) e
i A A 2 SROME AR Dy A 2 TRD K 4 LR R B o
R G BE O 1 RN W) B AR E A B Y 2 TR AE L LA e S
T S AT P8 2 i R A S R AR I A AR R FEAR L 2 AR 2
[E4) & A= AR LA T 00 68 0 T & #8 VE 2 A8 i RE R Il 4
T R IEZ R RE, — S8 R ME (AN perlecan) H
A DR AE AR RORHT I AE AE RS L T AL 2 1 SR
syndecans Fl glypicans) U 8] DL i 98 75 5248 {5 5 i 1%
B W AE AR KT, TR B R W KU £ L)
REAS i W PISK-AKT {5 5 il #% . % i b Bz 40 il 42
2 PR 1 R & #  aVE J PISK-AKT {5 4558 #%
A0 0 B A0 i 0 T 2 AR 5T RN S ik s A B 4k (Lipid
and atherosclerosis) & Jié 1) G5 it 72 , 150 B v XUk 3 1
PI3K-AKT {55 38 f#% & #4400 i 5w 40 Jf 08 1~ i 4 .
Gy x4 25 R WL 1 XUgE Y T P R4 futokadsurin
C.isofutoquinol A,Kadsurenone, piperlactam S, walli-
chinine 5 CASP3.STAT3 %58 s 45 & R4, 4 I ¥ X
i AT gl o /E T CASP3.STAT3 45 # 5SUfie 12F 248 i 44
T SRR /N A0 il 98 V6 T AR T
4 Hig

I 2 2 AR T B RER DT T KU IR 9T IR
JINEAR IR i e 1) R R BIL R 7 8 A B T XUBE iR 97 JE /N 4R
JiE i 98 B9 R RS 43 A futokadsurin Clisofutoquinol A,
Kadsurenone, piperlactam S.wallichinine, 5 & 50 &5 £
i CASP3.STAT3.HIF1A,SRC.MTOR, ¥ K& 15 =
A PISK-Akt {5 %5 il B MAPK {5 5 i # . Mi-
croRNAs in cancer ., i 5iF 85 1 5 85 K 5 50 F0 2l ik ot #
Wife, S5 B HAE AR /N M il 06 97 BN ZHE A
2 18 I R AEAE T ORI 25 W I6 T AR /)N A i 8 4 4R
T HISAMR A . 7] B A R S5 252 25 W B o B AR 0 O 1) .
AT R AZ O 45 18 e T 3T S MU L 800 J7 2545 1, K
S50 1Y AT S MR GE P O 5 ORS00 B iE A RE
A 5T
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