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Network pharmacology analysis of the components and mechanism of
Aspongopus chinensis decoction against hepatocellular carcinoma
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Abstract [Aim] To investigate possible components and mechanisms of Aspongopus chinensis decoction against
hepatocellular carcinoma using network pharmacology. [Methods] After determining the components of A. chinensis
decoction, databases (Pubchem and SwissTargetPrediction) were used to collect the top 50 components and their possible
targets. The GeneCards, Drugbank, and DisGeNET databases were used to identify possible targets for hepatocellular
carcinoma treatment. Cytoscape 3.9.0 was used to construct a drug-component-target-disease and component-target-pathway
network, and the STRING and cytoHubba databases were used to build a PPI network. Finally, the Metascap database was
used to conduct KEGG and GO enrichment analyses to obtain the key pathways, components and targets for treatment.
[Results] The 15 components (Adenosine, etc.) of A. chinensis decoction may regulate 20 cancer-related pathways through
13 targets (EGFR, MAPKI1, CCNDI, etc.). This could potentially have a therapeutic effect on hepatocellular carcinoma.
[Conclusion] A. chinensis decoction may cure hepatocellular carcinoma through multiple components, targets, and
pathways.
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JHF 968 2 o UL B Ve B 2 — , BERSEiT,
2020 AEARERINE AR 5IET R 6 i
5% 3% (Caoetal., 2021; WEEMEITH,
2021 ), [FIAEH E R AR ST 2R 2 28k
SEXIKEI 2 A5, WA R LA e 1 £ KA
(X284, 2021 ), JH4i}EdE ( Hepatocellular
carcinoma, HCC, DI F#RME; &L
f§ HCC) Mt B Ah2s, fbsib
85%-90% ( MRBLIL4E, 2021; FH 855, 2021),
F U N2 R . H R AT Ok
LA . FARUIGR . B8, HEARE
gk R IR, ROR K AT CREEaE, 2021 ),
RIS Z HIEA T . AR Irs, 34
J7 B T AN HL, 1 I R, 2014 ),
HOE VY B AL Al DL BIGYY , AT R A
B0 AR EE, AALREIR PG B IR Y7 Y
RIVER, SREFR I MR AN e S &, W
PEEAITACR (Xi and Minuk, 2018 ).

JuEH Aspongopus chinensis Dallas, 1851
FIETE R Insecta 3 H Hemiptera JIEF}
Dinidoridae (FJ7 &%, 2001), E—FhZ5
MRS, BAESIEE . BB T (£
HHI, 2003 ), AF5ERMY, JLEHEREAYRE. BT
BEMLAEAE A, RIBS LS 25 M3 | itk el X 2R
HLE SIS EY SExt 25 i . B . FLIE . e
SEM BATIRIVER (259548, 2020 ), fEfL4t
W, JUE AR K BIAE, AK RO H
W 2575 3 (RPRTY, 2002 ), ASTABLH R 91 A
8RB U K BV AT 2 5 M e HepG2 41
MutARSMESE , A0 ANES T, (HJUEBRK
RIS 2 2% , X IFFIE & 408 R 9 o3 AL il
wMANER (B7%E, 2022 ),

H Hopkins (2007 ) $& Hi W9 2% 24 B2 J5 i P
Iz o E 2 SUB G, B A 2
Y- -H0 PR I, PRER AT A ] Y A
KR (MR, 2021), Mtz Pst
Pgis VE FHMLEE . ASHIF 5 38 2 ) 245 24 B2 - Bt
P24 LA HU/K R 8 B0 16 1 A0 B LT I 9
YERIB T RERLE , LA A BB LA HOK B
5T FHL] S5 G RV 29 BR JE Rl F—2

Pt LA AU BUREE % P O A1
1 #R5ERE
11 BiRE S

¥4 % Pubchem ( https://pubchem.ncbi.nlm.
nih.gov/): FFELAIAL AR, AT AR &9
HFR. CAS 5. ARG,
BTLh R A SR B (Kim et al., 2023 );
KEGG ( https://www.genome.jp/kegg/ ): H T 1
KEGG COMPOUND 24 ¥)/Niy- . ARG W)
FH A AL 2= W) BT () 4R 55 SwissTargetPrediction
( http://www.swisstargetprediction.ch/ ): 7E ¥y
i AR —2E W TE 4319 2D 5 3D 454y, A]
AT HAE AL RO FH AR (Dainaetal., 2019 );
Uniport ( https://www.uniprot.org/ ): W%+ & H.
TR I A T A0 R R, i [ PR B 25
S E T fn 44k, T B A R bR iE AL
( Bairoch et al., 2005 ); GeneCards ( https:/
www.genecards.org/ ). Drugbank ( https://www.
drugbank.com/ ) F DisGeNET ( https://www.
disgenet.org/ ) — KA FEWR 1T K8 NN
AU FEA 3 STRING ( https://cn.string-db.org/ ):
R E & H A BAE £ 2 ( Szklarczyk
etal., 2019 ); Metascap ( https://metascape.org/
gp/index.html#/main/stepl ): SZHFHEE P H 4504
HEAR-E AR EAENEIEE (Zhou et al.,
2019 ); Cytoscape 3.9.0 #k{4:1] L2 il /) 25 & 3
B HA {7 cytoHubba ( Chin etal., 2014 ) X
by R THERS R AR Y A

12 EBH*E

121 ABEHKFUEKDIEIE ASPRBIA AT
T GC-MS Kzl JLAF HUK B ) 2oy, il
1 ChromaTOF 3k {F X B K et 1 Ab B, AR P8
JoT i P IR B B ) 5 PR 23 AT 1 455 A, ()i
AR i 068 T AR — AR A5 4 A% Wi o3 A6 5 £ ( Kind
et al., 2009; =24, 2020 ), 7EMLEEAt [, %
5 Pubchem ., KEGG %4l 2 VE FCAHBIRE =700,
WA TR AR A /INE R HES i 5t AR X B R A R 1Y
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50 Mk &9,

122 ABEHRKABUEYHEIFIE (A0
J& Pubchem HHR YA A 50 F L G119 CAS 5 3F
T H 2D Z5 4 A9 sdf A% X, B H S5 A
SwissTargetPrediction H', {#£8 Probability>0 {9
#1045 , Uniport Z0HE FEARUEILHE &S, XTETE LS
Y ER SR IR IR L E (Bairoch et al., 2005;
Dainaetal., 2019 ),

123 HEHESHBIFEE Ll “Hepatocellular
Carcinoma” > & 8 18 , 40 3 7 GeneCards .
Drugbank 1 DisGeNET 3 ™84 2 A 18 2 e 40
& HATE GeneCards 5 DisGeNET % 14551l
1 Relevance score 5 score {H {7 £ A E S
e 4, Uniport ZUdRbrE Lo &, XF 3 A4k
0 1) SR A AR IR AR IF 25 (XIS, 2023 ),
124 HWEHRKRERTAFEEERAGIER
Mg LT AR R B A5 5 e
FAESZ A RV HOK FORAE T I 1 v A 4
15, JFizH Cytoscape 3.9.0 #A{4F#E 7 L& H-1k
3= R I 25 1]

125 PPl MHZRXBEEIMIE K2
(A HEHE A STRING Bodfs i, 3 P 5 8

& (0.400), ZrHrR A B2 A EAE X ZR (PPL),
fE: Bl cytoHubba 4, & degree {H, fiivt ok
#0145 ( Chin et al., 2014 ; Szklarczyk et al., 2019 ),
126 KEGG BEBEHK GO BE&ELSMN KX
PR AT AR Metascap, #E4T KEGG i
BEMITTIHE ( Molecular function, MF) | 4
Wi 4% ( Biological process, BP ) Fl4H A il 43
( Cellular component, CC) 3 fff GO &/ HT
(P<0.01) , JFEH KEGG il 5#T rokR &l
5 GO EEMIr K (Zhou etal., 2019) .
127 “Bo-$a-EE”NEEE Eid1.2.6
KEGG 18 & 445 B AU HT 20 % FE4s R SO0
PIAZ O, HE— 2D K B A% 0 157
& B Cytoscape 3.9.0 x4, 4t “misr-#l -l
iz S S

2 GBR59H

2.1 HhEHRKRBERSHIE

ikt HEAZ T 50 A LR HUK BT R 2045 2R
Wk 1 PR, HAp &SR L HATEY 15 F, &
BRSO Fl . AZAF2E 10 Bl HS 6 B, S 2 Fh .

F 1 AEHKREHEAR 50 BB 5
Tablel Thetop 50 components of Aspongopus chinensis decoction

s CAS 5 AL/ BN AHABLEE U THIAR liuzs
No. CAS no. Components Similarity Peak area Code
1 72-18-4 AR Valine 913 80 891 728 —
2 492-27-3 445 - T H-ME -2 32 896 62 047 847 SIY34

4-Oxo0-1H-quinoline-2-carboxylic acid

3 71-00-1 HE R Histidine 789 35 682 142 —
4 3226-65-1  FEZAFRIAN Methionine sulfoxide 942 34 820 818 SIY33
5 141-43-5 £ 1% Ethanolamine 773 33 587 965 —
6  70-26-8 5%% Ornithine 905 30 766 974 SIY32
7 63-91-2 KN Phenylalanine 944 30 045 123 SIY31
8  73-22-3 {62 R Tryptophan 893 25373 095 SIY30
9  99-20-7 NS Trehalose 763 25346 985 SJY28
10 660-88-8 5-F LR 5-Aminovaleric acid 892 23 008 546 SIy27
11 110-60-1 J& M Putrescine 944 22 345305 SIY29
12 372-75-8 JRERR Citrulline 877 18 470 534 SIY26
13 66-22-8 JRWENE Uracil 914 18 110 504 —
14 73-24-5 JR 104 Adenine 930 17 663 817 SIY25
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#E3 1 (Table 1 continued)

75 CAS 5 UREE/EA S AR RE W T AR o=
No. CAS no. Components Similarity Peak area Code
15 99-50-3 3,4- "R FHIEH 3 4-Dihydroxybenzoic acid 823 17 116 436 SIY24
16 34363-28-5  D-(H3h 1-BfR) D-(glycerol 1-phosphate) 707 16931314 —
17 50-99-7 Hi%E M Glucose 817 16 640 413 SJY23
18 107-95-9 B-N4 R 1 Beta-Alanine 1 935 15 434 587 —
19  58-96-8 JRHF Uridine 931 14 923 502 SIY22
20 110-17-8 & D2 Fumaric acid 923 13 907 138 SJy21
21 87-99-0 AMEEE Xylitol 948 13 821 691 SJY20
22 58-61-7 BRFF Adenosine 913 11 792 985 SJY19
23 1957-10-3  ##HHER Palmitic acid 947 11737 737 SJY18
24 56-86-0 AEMR Glutamic acid 835 11 532 620 —
25 69-79-4 FZEHE Maltose 709 10 895 533 SJY17
26 110-15-6 BEIAMR Succinic acid 895 8 708 958 —
27 56-45-1 22Z R Serine 814 7766 723 —
28 24259-59-4 %4 Ribose 902 7 479 440 SJY16
29 68-94-0 KW Hypoxanthine 916 7 089 109 —
30 675-20-7 S-FIENRFLRE 5-Aminovaleric acid lactam 916 6 510 760 SJY15
31 541-59-3 Lok Maleimide 899 6407 138 —
32 6000-40-4  D-HiHER D-Glyceric acid 932 6305974 —
33 69-89-6 I Xanthine 905 6 068 876 SJY14
34 58-63-9 WLH Inosine 941 6010241 SJY13
35 501-52-0 ZALAFERR Hydrocinnamic acid 957 5818 552 SJY12
36 90-80-2 HIEFER IS Gluconic lactone 833 5816 638 SIY1l
37 107-95-9 B-TNE M2 2 Beta-Alanine 2 928 5786 629 —
38 1957-11-4  HfJ5ER Stearic acid 950 5633 980 SJY10
39 14122-18-0  3,6-fi/K-D-2FLB# 3,6-Anhydro-D-galactose 887 5587176 SIY9
40  7306-96-9  FRBHAR Threonic acid 918 5291328 —
41  87-81-0 SR Tagatose 905 5272200 SIY$
42 118-00-3 54 Guanosine 900 4590 241 SIY7
43 65-71-4 Jg M5 IE  Thymine 887 4173 480 SIY6
44  60-18-4 %4 R Tyrosine 823 4012274 SIY5
45  3068-00-6 T =ME¥ 2-Deoxyerythritol 702 2982 785 SIY4
46  87-89-8 JLEE Myo-inositol 873 2677775 SIY3
47 73-40-5 5 IE % Guanine 907 2 666 135 SIY2
48 672-15-1 L-f 224 % L-homoserine 755 2 626 999 —
49 56-40-6 H& R Glycine 941 2342924 —
50  5949-29-1 ¥R Citric acid 923 2154 370 SIY1

ARG 1 Gt 5 X AV AL R 3, —FRFRTCRT I A PR A5 153
The number in the code column is the component with an effective target, and — represents the component without
corresponding target.
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RS2 Ah . e 2 A, Amd 1 R, RS 1 AR L
RS 1 o FE R mT LA i) 98 40 M 14 (8 R s
HIPHT: (Nagata et al., 2015); 3, 4- " FRFEIEH
FR T LA S . FLARIE | e 45 22 e 4
JH1- (Yinetal., 2009 ) ; B2 L HEMY (40
FAT | WERS I RE ) AEHT IR T 3 oA
A, o I TR R AT, BE A5 IR 4 i i 15 5
SEGTIREAE A, (AT EE SOCHE (RIEAE, 20125
BRIESE, 2021)

22 MERAKMELSWES

i i ¥E & SwissTargetPrediction 1 B
Probability>0 HY#E &S, SKIFHELE, 155394 4
JUE HUKBLRAL & P s,

23 FHEHBAmE

M. GeneCards ( Relevance score=8.697 ).
Drugbank /% DisGeNET ( score=0.04 ) 3 44
PRSI 5] 1 163, 30 F1 922 M AFRHEA, KT
HREGE] 1197 MR,

24  AEHRIKRURE Fr HF 5 8 7 50 0 1 B P
Ky

JK RCFI R S AC BE  T RBLAL (1 1) 3%
Wy, U BUKRTR AL S ) 5 I 1 S SR 40 i
100 >, BPJLAF HUK RO AT REid i 100 48 S AR
T

T A AR AR 34 FhAl BeAE TR RY
KRRy o TEAFEDKFIRH 34 RS 100
ANERAERE S A b, A AR B U H- - -
PIRMLZE (K 2), Z5REW, ZM%h 336 1
W RUR 335 S, FEIRAEERSSER S, B
REFIKBIR ST o XA BEAE (degree ) #1757
M, B (SIY19, degree =24 ). A7tz ( SIY18,
degree =22 ). 1f (SJY7, degree =20) S F
HIF, HARF YR 2 A UL A, 1A
JUEHUKRIRE T “Z . 2087 B
TR ERIAE A

25 PPl MR R KB AL
WL STRING V53 AR sC 42 41

IR
Target of hepatocellular
carcinoma

TKRRAE R

Target of decoction

B 1 KARFAMAERERZENTRE
Fig. 1 Venediagram of intersection targets of
Aspongopus chinensis decoction and
hepatocellular carcinoma

LR AR EK RRAL S IR HE AT,
ORI A
The green part represents the targets of the decoction
compounds, and the blue part represents the
targets of hepatocellular carcinoma.

A, ARG EAZ MM EEN R, il
Cytoscape 3.9.0 #4## PPI %%, HA 99 -5 il
1043 25341, I+ cytoHubba 1, % & degree
=36 135 14 MO SRR, WE 3 s, K
K GAPDH ( #52 HyhEE N = 5 ). VEGFA ( Ifil
BNEAEKNT A). EGFR (£ EEKNHTZ
). ALB (&M ). STAT3 (fF5 %55
FESRBG AT ). SRC (A 56 R i 2R 26
fitf ). ESR1 (M4 #E Z{& ). CCNDI ( G1/S-F§5#
PEE W H-D1 ). HSP9OAAL ( PURTEHE A ).

MMP9 ( %5 4@ ikEF 9). PPARG (k¥
B VRS BE I BE 321K ). MAPK ( 2R 5L
40 1), BCL2L1 ( Bel-2 ¥E&E [ 1) Fl FGF2
(P AEAnfE KA 2), £, UL T RRTE
U BUK ARG R rh s S €6

26 KEGGHEHEESES GOEB&ESW

i id Metascape 17, XF 14 A CEEH S
7 KEGG il #% & H2 00, L1551 88 Jkili i, 48
B logP (Bt /M) 20 2538 2 ] KEGG & 4E 70 #t
FOIRE (K 4), Horp, i . faEh
I 20 . JEIERY MicroRNAs 255 iE AH G 1H
%, EGFR E&ZFRFABHM I BrE . MEMERGES
W W . B . A R R L S R
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SJY29
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SIY16
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SIY11

sivir

2 AEH-F5-FBR-AHE R % E
Fig. 2 Network diagram of Aspongopus chinensis-component-tar get-hepatocellular carcinoma

IXCRFEIAL, SIY 45X R WAk 1. 18 6 [

JXC stands for Aspongopus chinensis, SJY codes and corresponding components see Table 1 in detail. The same for Fig. 6.

C

99445 5, 1 04345321 99 nodes, 1 043 edges

JE(E =36
Degree=36

1445 15, 894531 14 nodes, 89 edges

B3 EBEMEMEK

Fig. 3 Protein-protein interaction network

El 7 A E MBS . The letters in the picture are protein abbreviations.
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JAHRE H A8 I hsa05200: Pathways in cancer

JERRE F K 1 SR B hsa05205: Proteoglycans in cancer

T PR YR 10 T 59 i 245

hsa01521: EGFR tyrosine kinase inhibitor resistance
PI3K-Aktf5 5@ # hsa04151: PI3K-Akt signaling pathway

NPT hsa01522: Endocrine resistance

W K {5518 % hsa04915: Estrogen signaling pathway

JEIE HP Y MicroRNAs hsa05206: MicroRNAs in cancer

JBifRIE hsa05212: Pancreatic cancer

JE Bt hsa05219: Bladder cancer

Ras {55 # hsa04014: Ras signaling pathway

Rap1{5-5-i 4 hsa04015: Rap1 signaling pathway

BREESHF1 (HIF-1) {5578 ¥ hsa04066: HIF-1 signaling pathway
£ UGB hsa04510: Focal adhesion

13 R {5538 % hsa04917: Prolactin signaling pathway

T hsa05161: Hepatitis B

B4 9% hsa05215: Prostate cancer

FLARIE hsa05224: Breast cancer

Y B IT AL TR A B S 8 % hsa04010: MAPK signaling pathway
Foxo {5 5 % hsa04068: foxo signaling pathway

Jak-STAT {553 % hsa04630: Jak-STAT signaling pathway

0 2 4 6 8 10
¥& Counts

4 KEGG BEESESTIKE
Fig. 4 Histogram of KEGG pathway enrichment analysis

SEFEAE % ) Rapl {55 . SRS % R 5
W%, GO BN BITIRG 26 S&450:, Hrb
SFIUIRE (MF) 6 %%, WIGEHRLSGEAM
it | B RS R IR R A A R TR R 3R
RIEPESE BRI (BP) 15 4%, FEWKIE
PR B B IR AL . b I 200 8 B R £ 3R s 4
b4 MRS (CC) 5 4, rpl e, #%
200 B J A S DXL I B ) R e S ok s A
TEEY (ES5),

27 “HiSr-EBR-EET MgHE

1E 2.6 183 T 20 4 KEGG EE g, MKH
AERT IOE A AZ O A5 RD A P LR 5 B L 1l oy, 4

AU T M (K 6), LS
46 TR (15 ELGT . 13 MRS S 20 4%
) A 146 A5, HR R ORI, #ER
R, GROACRIT . XS BB PR &
P, B (SIY19, degree=5). MFHibh ( SIY28,
degree=4 ). &1 (SIY7, degree=4 ) VA% >
S AN R 2, HAREZENIEM; EGFR
( degree=24 ). MAPKI1 ( degree=22 ). CCNDI
( degree=16 ). VEGFA ( degree=14 )., STAT3
(degree=12 ) JZAHXTH LML, W&
B Z Mo M E SO B, MR T 2R
ZIRAR” W SRR . EETT RN
B . EGFR i S8 BRI i 50 BTk 235018 K 21 11
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IE &5 & FBEER1E GO: 0001934: Positive regulation of protein phosphorylation [ QO |
_E 245 GO: 0050673: Epithelial cell proliferation | @)
FLIRAE GO: 0030879: Mammary gland development |- ®
A4 HaHE%E GO: 0033002: Muscle cell proliferation | o
- Bz ZH 4k GO: 0030855: Epithelial cell differentiation - ®
miRNAXTZERTTER A5 $5 GO: 0060964: Regulation of gene silencing by miRNA | o —~log, (P-value)
17 [ P2 40 i /3fk GO: 0045596: Negative regulation of cell differentiation - @) 10
DNAAH1& Bt FERY IE Y& GO: 2000573: Positive regulation of DNA biosynthetic process |- o = 11
TN 22 R BERE HE A 35 GO: 0052548: Regulation of endopeptidase activity | D 9
Xt AR MR GO: 0070141: Response to UV-A | o 7
A KI5 GO: 0040008: Regulation of growth © 5
ik & GO: 0030324: Lung developmen - ® -
ZkifAZH 21 GO: 0007005: Mitochondrion organization - ® ¥it Count
MR 1 E DL AIIETE GO: 1903827: Regulation of cellular protein localization - @ = Loun
AT A HLEAL-S Y SR GO: 0071417: Cellular response to organonitrogen compound *3
Pt GO: 0031983: Vesicle lumen [ ® : 4
B GO: 0031965: Nuclear membrane | @ . 5
eI AR GO: 0005770: Late endosome @ a 6
408 A% E [X. GO: 0048471: Perinuclear region of cytoplasm |- Q| 07
T R A& GO: 0005667: Transcription regulator complex | :g
HEHEEES A GO: 0019901: Protein kinase binding [ [E)
— SR ABHE T GO: 0030235: Nitric-oxide synthase regulator activity - o)
%32 k454 GO: 0016922: Nuclear receptor binding - @
TR B4 H s R 45 A GO: 0019904: Protein domain specific binding - @ E
H KA T2 %54 GO: 0070851: Growth factor receptor binding |-
B A R R AETEH: GO: 0042803: Protein homodimerization activity |+ ! t 1
20 30 40 50 60
P HZ Gene ratio
B 5 GOE&AMKIEE
Fig.5 Bubblediagram of GO enrichment analysis
:E:I::EE; Scll ldhcsiff?lnl: :‘Iﬁ:l)lllf .
Bladder cancer . NS \‘n{epnmlsl‘gi — — 48 £ _—— -
MicroRNAS in . . \l}[yq signaling — - = o == "'i"k/ ) SIY18 - D
cancer S pathway — = —
e ESRL.
Pancreatic D3 SIY17 SIV10
e B g v
o ) e sIv3
fimig————"— Z
pra = — - —a 4 > SIV28 SIV26
mmtymln(/ ; - - == — . ~ .
m il _ = e\ ) s
ety T v
~~ Jak-STAT _Pathway —
=
B 6 - E AR
Fig. 6 Network diagram of component-tar get-pathway
A9 T MO HE AR, AT RER K BOBIARYT T A5 IE HIM 28 2537 FB, b L ok
Ja S LR A T B RO a7 A b el REROVE FIAILAR] . e or-
yis e BT MR, LA HROK RO I R
3 Fit5itie S5 15 Flsy, fEFT EGFR. MAPKI

CCND1. VEGFA. STAT3 % 13 M, P840
SEMISAR . EAE T EE 1205 . EGFR WS 2 fRi%
TP SR B P 55 200 S/ I 2 456 IR A2 00 iR
JPER. M (I 6) /b k3N, 15 Rl g
TR S IR YT R T ok BT 5 SRR
TRAT, ST DA A R, CUESER AT

LA O RS R P 2y, BAT RAFHT
JEIEE, HZ Mh R HUY) L IIE S0k 22 I A 45
GFROIIERIEE (ZR954, 2020 ), JUAF HUKRTR
Ve —Fz R, BAT Gl DA LA BEAE
T AR (B 2258, 1999 ), LS 2y
5275 W 5
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ey 3-W R XAl . . FLRIE S A
A RAFRIEE R (S5, 2021 ),

FEAR RN 13 FhOCHESE S, RAKKETF
Z & EGFR REfgid 1 15 CXCR4 5k CXCL12 119
Fe IR M A0 B A B | (R28 55685 (B 1E0Y
G, 2022), HAREGS R IN S IFEMIE RS
(2222 ARG, [R) A 38 e 30 ) e 2 O T
FFes 4 e R34 %8 ( Panvichian et al., 2015),
PR HIE R A7 0 R4S T 4845 5 37 77 #E 45 ( Fang
et al., 2107 ), MAPK1 X4 ERK2, J& MAPK
B P A SN, 7 40 G A ki
YEF (Si et al., 2108), fEANAIESHIBLT,
MAPK1 &A= WA I F-VE T 1 Ui i 40 i ) S 2
F, IR SEAn N G1 BIEA S B (BEAREELE,
2017 ). 4HAEJE AR5 8 CCND1 AT LA 5 44
J A A RO M I 2 5 G W) S IR 2
Tt JE B Ak, TR B 2 B ) T 400 L P A 2
R PR T4 B M 4k 3 KAk )7 25 i it 241
B B 9 2= 47 o B A R 3 4E AT ( Gennaro
etal., 2018 ), Fatima % (2017) & ¥ ESRI1 1]
PAJRTT VEGFA MRk, M52 M g i 1l 7 i B
BN AT RAE AT . STAT3 AJ LLIE 1o i 45 ke
4. ROS. A1 K330 Fl— L8 ) K -5 | & 2
JiftlE 1 ( You et al., 2015), SRC J&—Fl iy s
S G /N, HE R AR B 5 s 20
MR TA G (ZREAE, 2022 ), RIS &
BT SR R - 200 B 8 L R s
Y A WEFR T, T RE SR o PR A SRR
KA T X I RS M HIVE R

KEGG &M, 20 k2K f 2
O3 AR A % | R SRR E A I S e R G
BRI, EAERMNTRNG, PIBK-Akt {551
% . CHEUF A % . MAPK 553 8% % Jak-STAT
{5 53 i T BEAE 9 i R b B SR IR AR
B1, PI3K-Akt {55 e FAZ A M rh FZ 1 (F
SRR —, Hor A AR B0 A
FH, ATV HE5E | 3R 5 R T DT 5 e
S A0 L% A2 K ( Follo et al., 2015 ; X1 BH4E , 2020 ),
PEHGE , 80% LA I 1) JF & PR Sk U8 T P adfk
1M I NF A A AL, BRI e 1 9 1)

iR (PMVRIAFTRZERGE, 2021 ), SHHFR
i %5 I 0 & AR 2 DA 5 o MAPK A5 53 B 7
YA B95 . eI E EE MG, %l
BEAE 50%-100% ) & g iias , s Hikis
IR A L R R e I 5 TR S 2 DA O
SHWGAEME (Delire and Stiarkel, 2015 ),
MAPK {55l #0143y ERK, INK, p38MAPK
S ERK 4 45, Horb EPK 38 % T i i
N0 F 51222, INKs Fl p38MAPK {551l
U = R AR AN F R S AT (A RE
45, 2019 ), JAK-STAT 553 i H AT I 15 41 g
AR SR RE S, FEAL AP T 4R s R R
ZHEERNGE ) (EEMmMELZ, 2013 ),

W2 25 B2 A B, U UK B ) 2
B 2 2l AL FE R EBUHEER, 1
IR YT S AT BE A BRI T IR L T
A1 AR A L7 SRR BICRONT 32 40 e 0 2
SRyt — 25 B UE N 2 SR ) v S, 5T LA HUK
RV 00 N AEAILIR, T X 75 198 2] 1) S 5 1
RO IEA TR ANRE , AT ARAF | PR S A T
AN . VR TIR  [RIE, 18
Western blot Kl 7K Rl G 8 16 P o % 4200
SR, BRI, AR —E R, JLE
HOK B3 1) 22 B 1 5 i 8 0 BRI 52 2 M ol
AN A3 2Z 0] AT BEAEZE VR R s /R B
() FLARAVE LA A fr ik — 2B 5T 50 .
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