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Abstract ; This study aims to reveal the active ingredients and mechanism of action of Zhuanggu Zhentong capsule in the treat-

ment of cancer-induced bone pain by using network pharmacology and experimental verification. Firstly, the Traditional Chi-
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nese Medicine Systems Pharmacology Platform (TCMSP) and the bioinformatics analysis tool for molecular mechanics of tra-
ditional Chinese medicine (BATMAN-TCM) were used to obtain the chemical composition and targets of the Zhuanggu Zhen-
tong capsule. The GeneCards database was used to obtain the disease targets of cancer-induced bone pain. Then,the relation-
ship between the potential active ingredients, core targets,and action pathways of Zhuanggu Zhentong capsule in treating canc-
er-induced bone pain were analyzed using Venn, Cytoscape, String,and DAVID databases. Perform molecular docking analysis
using Auto Dock,and finally validate the experimental results by establishing a rat model of cancer-induced bone pain. The
results of network pharmacology show that the active ingredients of Zhuanggu Zhentong capsule for treating cancer-induced
bone pain may be quercetin, luteolin,and angelicin,and the key targets may be protein kinase B ( AKT1) , tumor protein 53
('TP53) , epidermal growth factor receptor (EGFR) , which mainly enriched in mitogen-activated protein kinase ( MAPK),
phosphatidylinositol 3 kinase ( PI3K)-AKT ,nuclear factor kappa B receptor (NF-«kB) and other pathways. The in vivo experi-
mental results showed that Zhuanggu Zhentong capsule and their active ingredients can effectively improve the pain behavior
and bone destruction of rats with cancer-induced bone pain, reduce the protein expression levels of PI3K, p-AKT1/AKT1,
p-P38/P38, phosphorylation extracellular signal regulated kinase 1/2 ( p-ERK1/2)/ERK1/2, p-c-Jun N-terminal kinase
(JNK)/JNK, p-P65/P65, and p-inhibitor of nuclear factor kappa B o ( p-IKBa )/IKBa (P < 0. 05). Therefore,
Zhuanggu Zhentong capsule and their active ingredients quercetin,luteolin,and angelicin can effectively improve the pain of
cancer-induced bone pain,and their mechanism of action may be related to the inhibition of MAPK, PI3K-AKT, and NF-xB
pathways.
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php) .PubChem #(# % ( https : //pubchem. ncbi. nlm.
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B20887-1 g) ; M R 11 5057 (4 VL 245 Mk AR AT, it
222071101, [F 24 #i 5% H20123153, #0 4% &5 % 5
mL:4 mg); S EF &S RX W (2R, #it 5.
H23021439) ; ERK1/2 . p-ERK1/2 . JNK . p-JNK . P38
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FIPPE £ 4502 (v + ) FOR, 35 2 A B BOILEA
ARSI, IR B PR 2R 5 22 00 #r , Horh P LA
KM LSD 3% ( J5 22 5% ) Ml Games Howell 3% ( J5 2248
7) A ZH BB G I 200 W R ] 2k
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common target , the yellow rectangle represents the active ingredient,and the sky blue triangle represents traditional Chinese medicine and diseases.

®1 HEEBRELTBRBEROEBEEEERS

Table 1  Potential active ingredients of Zhuanggu Zhentong capsule in the treatment of cancer-induced bone pain

{644 Compound Mol ID JE{E Degree S Source
W52 2 Quercetin MOL000098 265 A BT b R
T Stigmasterol MOL000449 203 HEA AT b KM R EAR
B-4 S B B-Sitosterol MOL000358 114 o i N )]
AFREZ Luteolin MOL000006 84 TR R
1L 25 Kaempferol MOL000422 79 B R R EE
#ME RS Bakuchiol - 51 A
SAMENEE Angelicin MOL003590 51 FINE
AT AR Tsocorypalmine MOLO00790 41 T ER
i 2 B98 Leonticine MOL004215 38 GEB &R
SAk/NBERR (R) -Canadine MOL002903 38 A%

e 3A, FRARYE Degree {5 4(H 70 ik H: 4] 3B,
SRJEARTE BC Al CC Y 7 B3R 15 PPL [ 45 A A% .0
#1515 4, 4145 AKT1 , TP53 . EGFR . JUN %5 ( L&
3C) , $E7n LA b A5 AT B A B B i B T VR T
R IR A R A
2.5 GO ThgeFa KEGG 4

DAVID ¥4 FEh GO &4t R W, H B W
JREREIR YT e A% J O I S SRS & BP 338 4%, CC
63 %, MF 83 4 (P <0.01,FDR <0.01), 455
BP CC Il MF i 10 2% & SE45 AR P (M /NEI R

HEFF 2 268 R HEA T AT AL 2 i (DL IR 4) |, v B
R AR T DU o 2 A 2F ok AR AR 4L 4 A
P UIRE IR BB E R . KEGG &4
SIMTAE I oM B R S IR T B TR R T A
S EET 172 48 (P <0.01,FDR <0.01) , /2
W P AEMINE K HE e BURT 10 A3 5% 5008 IR R s
(WHE5) . R¥EE £ R LR, BT Pathways in
cancer S5 JIE A5G 18 1%, HE A FE AT AY 6145 MAPK {5
il % PI3K-AKT {5538 % NF-«B {5 5 % 55,
MAHESCHER B, MAPK (PI3K-AKT 2 NF-«B{g 5
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Table 2 Molecular docking results
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Fig. 6  Visualization of molecular docking results
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