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Exploration of the potential mechanism of Panacis Quinquefolii Radix
on treating atherosclerosis based on network pharmacology ,
molecular docking and experimental verification in vitro
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Abstract ; This study aims to explore the potential action mechanism of freeze-drying Panacis Quinquefolii Radix (FDPQ) on
atherosclerosis (AS) based on network pharmacology and molecular docking. Firstly, the saponins of FDPQ were character-
ized by UPLC-Q Exactive Orbitrap-MS/MS analysis. Then, the related targets of FDPQ and AS were predicted using the Swis-
sTargetPrediction database and GeneCards database ,respectively. The overlapping targets of FDPQ and AS were obtained and
subjected to GO and KEGG analysis. Further,the PPl and drug-compounds-targets-disease-pathways networks were construc-

ted by Cytoscape software. Discovery studio software was employed to predict the docking affinity between the potential targets
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for AS treatments and active components from FDPQ. Finally,PC12 cells were induced by H, 0, to establish an oxidative dam-
age cell model and treated with FDPQ. CCK-8 method , mitochondrial membrane potential detection, antioxidant enzyme activi-
ty determination,and qRT-PCR detection of related gene mRNA expression were used to preclinically verify the prediction re-
sults of network pharmacology. According to the results of UPLC-Q Exactive Orbitrap-MS/MS analysis,28 ginsenosides of FD-
PQ were identified ,such as ginsenosides Rg, and pseudo-ginsenoside F,,. A total of 21 core targets including PIK3CA and
VEGFA were obtained through PPI network analysis. The most significantly enriched pathway of GO and KEGG involved
transmembrane receptor protein tyrosine kinase signaling pathway ,focal adhesion, protein serine/threonine/tyrosine kinase ac-
tivity , PI3K-Akt signaling pathway, Lipid and atherosclerosis, VEGF signaling pathway, et al. The results of molecular docking
show that the main active components have a good binding affinity with the key targets. For example, pseudo-ginsenoside F|,
had a high affinity with the target PIK3CA. Cell experiments showed that compared with blank group, cell viability of model
group decreased (P < 0.05) ,mitochondrial membrane potential decreased and MDA level increased (P < 0.05) ,SOD and
CAT activities decreased (P < 0.05) ,PI3K/Akt expression was down-regulated ; Compared with model group, FDPQ group
increased cell viability (P < 0.05) , mitochondrial membrane potential increased and MDA level decreased (P < 0.05),
SOD and CAT activities increased (P < 0.05) ,PI3K/ Akt expression was up-regulated. This network pharmacology-based re-

search indicates that FDPQ’ s effect on AS is characterized by multi-ingredients, multi-targets , and multi-pathways, laying a
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preliminary foundation for further study of its material basis and mechanism of action.

Key words : freeze-drying Panacis Quinquefolii Radix ;atherosclerosis ;network pharmacology ; mechanism of action

Pk FERT Ak (atherosclerosis , AS) 25| k& I 45
P 1 S D DAL, L A DA Bl Ik 4 Big B AR A
TIE, 1 V- LA 6L RD 2T 24 56 o 1 B, 75 87 J Ry 5
WO REREALBERR o AS (I R R BUAL 5 it o
FESR ot a2 R XURI AN UG 252 o AS (9 KB
il i %, BA ZR0E 51 AR, SEgn Al R AT
FERWIH AT R 5 48 AU A K 2 R RS by Pk £
e YL S AT G, H F 1) T 45 0 R -5 E
DL VR IR 5 AR (E ¥ T

P72 (Panacis Quinquefolii Radix ) J& i il A
SR TR, SHEFIAS BT, B
KW, ZF NS R HAPR AL FI RSO
ERESNBIGNE . FPES LG T4 O ot
T AT MR 1) o8t 8 12 4, 6 o b I
DIR slhy e PR o ¥ 2R T4 (R 1) Rl e A
2 TR K T8 . SRV VR TR 25 B VE e S
(freeze-drying Panacis Quinquefolii Radix, FDPQ) 3
Je PRk B BT BT gAY , S K PR, IR D7 18,
A, & T Az . tesh, FDPQ th A2
1F Rg, \Re \Rb, 1) & & BHIJR B3 m FHL TV
ST g5 1 FDPQ 78 4 WL A R P 7 B 43 1 At
THPES A, BAT AT 5

URABTZH BT TS & B, FDPQ w43 Bl Ik ok K
Bk /I B A 3 , W20 32 Bl Bk 5 R A ok B
YLLK g B iR AEHL I i AN B . o 24 24 B2 ]
NFRGE 2 T8 75 25 W) 5 ML B PR AR T, S5 v

2 00 5 PR 22 ) B AR O 2R R A e BB
ZR LUK B UPLC-QE-Orbitrap-MS/MS 4% AR 254 K
LRGP M3 RHE M 7 K FDPQ 1BYT AS 1Y
25300 5T R HIHE ACFIVES TR0 %, D46 DA 200 i 52 5
TIPSR UL, LU Ry itk — 20 TF R AR DG SE 5, pF e /R ]
BUHI B Befilt . SCER iR B sl 1 s,
1 #EA7EE
1.1 FDPQ fi%

B PG 2 A [ 5 AR o B S, e R v
B2 25 K2 R Al AR S R OB S @ Y v
2 ( Panax quinquefolium L. ) AR . P8V ES SR
T BB SE 1k 50 H 23 A i (L4224 0. 355 mm)
RHRTHRTZ:-80 CHIA2 h 5 AL, = E#ME
10 Pa,JREH-50 CTFE 20 C, 44532 h,
1.2 BEHEEBITEE
1.2.1 XK

o 338 210 FH AN 2, 15 8 1 52 [E Thermo Fisher Sci-
entific ; I AR 55 70 B 4l 3050 1 B S0t i Bk B 4k

Fin A BRAF
1.2.2 B sk h &

FEPRECFDPQ B3Rk 1. 0 ¢ & HIEHEIE I+,
B 80% W1 30 mL, i A5 $2 3L 60 min, it 1, BUSE
UEWAE 0.22 wm GAFLUERE, RITS
1.2.3 UPLC-Q Exactive Orbitrap-MS ST

a3 5 k. 631 4 2~ Thermo Scientific™ Accu-
core™ Cp (3 mm x 100 mm,2. 6 pum); Ji#:0. 35
mL/ min ; #E# :35°C ; HEFE R Sl J s AHA N
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Fig. 1 The detailed flowchart of the study design

0. 1% MR-, i shAl B 2y 0. 1% HIRR-7K 5 B BE Tk
WA H:0 ~3 min, 10% A—20% A;3 ~25 min,
20% A—38% A;25 ~30 min,38% A—85% A;30 ~
30.1 min,85% A—100% A,

JRIE S %Y A Thermo Scientific () Exac-
tive-MS B4 # Fi %4 ( 28 [E Thermo Fisher) , HL B
%5 B IR, Ve E 7R 7 AU (HEST + /ESI-) |, 78
100 ~1 500 m/z {0 il N 4T 243 46 50 A s B8 1 IR IR
JE:120 °C,WiZ%5 3.0 kV; B 320 C;
IR LI - 1000 A5 PREF B U 2 350 °C 5 vk
JBRE AR 1400 °C 5 35 SRRl B AR5 S B, T
H)8 35.00 L/min A1 10. 00 L/min,

1.3 MKHEESH
1.3.1 Akikye s FAalk & ZAFM &% (PPL) #2E

FIFH SwissTargetPrediction 3 & Tl 7E FDPQ A
YE B B U IS FERE A, LA atherosclero-
sis” g S HH ], B GeneCards s i S AR $50g AH G
FE AR o X0 B R g B R A B, T M R
MU WA HE A A String Rl P, B #F high
confidence (0. 700) , 4= % 193X {45 A Cytoscape %
4(3.8.2) , ik th MCC T (Y top 50 X2 5 A (hub
genes) , JF AT HLALRAT PPL W25 141 ; [l I 3447 0 258 46
NG #T, 1B H “ degree” “ betweenness centrality ”
“closeness centrality” {H , ¥ 1 75 2 A% O 80 5, dH
AR R AT E L T R L 1,

x1 HIEEMELSWES
Database and online analysis platform
B/ LR AT B

Database/ Online
analysis platform

Table 1

o 1l

Uniform resource locator ( URL)

SwissTargetPrediction http : // www. swisstargetprediction. ch/

GeneCards https://www. genecards. org/
String https : //string-db. org/

https://metascape. org/ gp/index.
Metascape html#/main/stepl
WMAEEETE http : //www. bioinformatics. com. cn/
RCB PDB https://wwwl. resh. org/

1.3.2 GO #h#tfe KEGG @34 & 5

I Metascape - £ Xt i 3 Hi 1) 50 4~ 401
BEIN HEA T3 A AS A8 57 4R (gene ontology, GO ) Fl 5t
L PR 55 B PR 2H 1 ) 42 53l % 23 A (Kyoto encyclo-
pedia of genes and genomes, KEGG), ¥JiEH P <
0.01 FYZESHR, I LS 2= F 6 X #1245 R kAT
CIE! X
1.4 5F3tse

FIH Discovery Studio (4.5 Client) % {44 i %
EE I P S FRE SR AT Ay X . e, A
“Prepare Ligands” PR A TG e A0 1Y = 4k 25 ) 5T
JnE. M RCB PDB 4 )2 T 28 A R 18 1
Jit (HA JEREA) |, 0738 2544 4 : Homo sapiens  X-Ray
Diffraction , 7332245 0. 25 ~0.40 nm Z[A] . LK
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o3I 4] Prepare Protein” fi e L BREE HH 242,
AR SRR SRR AR I, W E A, TR BN
A ELHA, R LibDock 77 32 445 Ji e 44 1 4 B 43
—[F 58 [ 347 %F8E, L)L LibDockScore 1FAk 7% 1 A%,
SAAEPRE AP FER T, LibDock J7 40 X 2408
FERINE
1.5 ZApascie
1.5.1 XA 544

G4 137 (FBS) (##E5: 030629 ) \RPMI1640 15
FRIHE (Hib 452 8121592) Iy { 52 [H 411 2y GIBCO; H,0,
(#1t*5 :BCCG3062 ) 4 H 3% [F sigma; PR (H 8% -
TR ) (k%5 :16D28C16) \PBS 2% ity (L5 -
16G02A30 ) . g & 11 # (& EDTA) (#t 5.
17A20167) .CCK-8 X 7] & (L2 16H19B60) Il [
DU 18R 1) RAPL lysis buffer 28 5 (41t '5:
90013B) | #i % 1t ¥ b fk § ( SOD ) (Hit =
032219190614 ) 1Py 8% ( MDA ) Kl 57 & (it
030819190614 ) , BCA & = Wl & il 7 & (it 5
070919919113 ) i F 1138 = K5 JC-1 R4 (L5
2019042 ) i { 1T BILI3EAE 1) o S 1k &g ( CAT) Ul
R & (5 :20201218 ) W4 H ma 5t A W) TR
5T 7 ; Trizol (41t5-:213409) 114 [ 2% [E Thermo Fish-
er; DEPC 7K (HIL2.681165) g H i £/ 6 ;
%87 A (45 :S2028 ) .SYBR Green q-PCR Mas-
ter Mix 105 & (b5 :S2014) W [ RN G246 49
1.5.2 FDPQ 32 Bty & T84l &

K2 FRE FDPQ K3 ARG B, #% 1. 2. 27 | ik
s VA VR ) 85 7 T B B BT, 4 U VR K VA 4 %2 TG
Bk 5, 2 R T4 36 h A3 B3R U T8, % T 1
YR“L.17IF,
1.5.3 mppii

R UG 20 B 0 i 2R PC12 20 i g ) ek 3%
IR AE R AR AR, HE 10% FBS ) RPMI
1640 Fr 3= ELEA BN 37 C 5% CO, [ FRF hR;
Fro B RAGR—UH3 2 S ARRY 4 T35 5
1.5.4 fmp& A0z

K CCK-8 B 461 PC12 21 i 14 3% 1, i
H,0, b3 PC12 4 ffd (% 5 AE v B2 et a], 2L & FD-
PQ PRI B AT MR FE o R Ak T X R AR D Y
PC12 42 F %] 96 FLARH (1 x 10* 20/ fL) .
Y e MG RE S, AN [R1 MR FE i FDPQ £ HU) (5
~120 pg/mL) #55% 24 h, 50 A AR E /Y H,0,
AR 12 .24 48 h, TS B4R 00 40 M 555 R W, B

fLIMA 10 pL CCK-8 ¥ ,37 CHEFEHEF 1 h, &
J& ff ] iIMARK FgpRA ( 3€ 1 2R ) 7 450 nm 4
RIS FLAT G EE (OD) {H, THE A M AAT %, 7E
M FDPQ X} H,0, 5719 PC12 41 il 1) 52w i, 58
FH FDPQ £ B0 FiAb 38 PC12 4fff 24 h, B0 E Y
et H, 0, ¥ B A 35 ()~ 9 40 S, e s A 0+
T WA S
1.5.5 ZAAREE &4 2

# PCI2 20 4 Ap T O R AE R FRIL (1 x
10* A4/ FL) | A [ e B 9 FDPQ $i2 547 1
e E W H,0, T 15, PBS PEMAAIM 3 ¥k, A
200 pL 9 JC-1 B8 TAEW (10 pg/mL) , i HAE6HE
564w AT MR T, REOGIEF 20 min, IRERER ARG
W, W BGE FL Y 1 x Assay Buffer 15 VeI =K, IA
A1 DAPL (%) 3 A58 5 , )5 7E Olympus IX71 f3]
EIOCRMEL( HA Olympus) T W%, IC K4
1.5.6 FRAAEE e T

H PC12 4 e FC ) 1 240 M B, 270 T 6 fLAR
(9L 1 x10° N40A) L SR )5 B R TR MR B2 /) FDPQ 42
B R E H,0, Zb3 . T4 5575 LI
W, FHTA (1) PBS I sh e 40 AL 3 ¥k, ] RAPT 246
WO A T 24 M W AR A B A B . #3050 & it
W F 00 40 ) SOD  CAT % 4 F1 MDA 7K 5 [R] Fif
FH BCA 501 G000 240 e S 1 5 i
1.5.7 8% 82 % PCR(qRT-PCR) # # mRNA
Kk

@1t qRT-PCR ¥ 5 PI3K 1 Akt ) mRNA 3
ko 4 PC12 iR e 6 FLAR P (4L 1 x 10° 4~
L) , AN TR] MR B2 1) FDPQ $i Uy i g A4 R J32 1Y)
H,0, b3, Bl AL AL, {# ] Trizol Plus RNA 4
AT G B S RNA A FH 33 2 sl R &6 B eD-
NA,SYBR Green q-PCR i 7| & £ 47 cDNA ¥~ 34,
qRT-PCR 43 M7 BT FH G 1 ) W36 2, SEIb g S L 2744
AT A T AT R o

%2 qRT-PCR S HETAERESI#FS
Table 2 The sequence of primers for qRT-PCR analysis

1 5147551 ST
Gene Primer sequence(5'—3") Primer
length (bp)
PI3K F:TTGGAATAGTAGCAGGCGGC 20
R:AAGTAGGGAGGCATCTCG 18
Akt F:AGTCCCCACTCAACAACTTCT 21
R:AAGTAGGGAGGCATCTCG 18
GAPDH F:AAGGAGGCGGAGAAGAGGAC 20
R:CGTCGTTACGAGTCACTTCAGG 22
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Yt o 5 M7

A B #4948 ] GraphPad Prism (9. 3. 1) %4

ST, LAY

RLLPEIME £ A2 (n

= 3) &R

1) 22 57 % FH B 3R 05 2273 #r (one-way ANOVA) ,

IIAT A o KAL) B AR 0 o

O B )

T RS S S B2 5 Thermo Scientific 757
B4k A Y (mz Cloud Fl mz Vault) DL K #H 5 3C
mk O AL T X, £ FDPQ S H 28 R tF

P <0.05 FREARELER, KEW . BT B WLE 2, eGP TR E B
2 HBRESW W3,
2.1 UPLC-Q Exactive Orbitrap-MS/MS 5"‘"2*%
A A3 HE LS X FDPQ R 28 i o3 i
A B
RT: 000 30.11 NL: 1.88E9
Base Peak m/z = 50.00 - 5135.00 F: RT:0.00-30.11 NL: 4.33E9
0 Full ms — p ESI Full ms 100 0% Base Peak m/z = 50.00 — 5135.00 F:
905 [100.0000 - 1500.0000] MS D1 1 Full ms + p ESI Full ms .
3 904 [100.0000 - 1500.0000] MS D1
an; 047 0] |ose
-g E| “é ] 2880
'8 70: _g 704
-g Eﬂ; -é 604 6.06
é 50 % 503
# ] 5 29.08 # 50] 591 ikl
E 30: 186 sn6[17 1145 1;? :
=z 9 220 F ] 390 434
“ 894 1962 2062 I 22 ‘12:17 i 1898 2061 2789
1 1529 1604 1 1 2879 10 1 1
e e T e MWL o 5o £ [N 0 Y [P
b SAAP AN é‘”s'r”fu'”w‘z”‘awq'a“;]r_r;ﬁ'(;:;i‘)"2:1'”2'2'”2'4”'2'6'”2'3'”3'0 A R T ooy S BB
B2 BREFRE
Fig. 2 UPLC-QE-Orbitrap-MS total ion chromatogram
A EFRIA B IEEFHX . Note: A:ESI";B:ESI*.
&3 FDPQ FHASEH
Table 3 Ginsenosides identified from FDPQ
J
2 i A SERRAE e .
g WEME om0 W T
tg . Theoretical mass § L. Error value Fragment ion
No. . Compound Formula mass Selective ion
(min) (m/z) (ppm) (m/z)
(m/z)
799. 486 5, 637. 432 9
Z B Rg,  CypHy,O0 . . -H]" . y :
Gl 8.19 ANZHEH Ry CypHpOyy  845.4904 845.4913 [M+FA-H] 1.06 101,023 6 845,491 1
. . 945.544 4 71.012 9
p S CysHgy O . . 543 -H]" . : ’
G2 8.26 AZRH Re CuHgOpg 945.542 8 945.543 2 [M-H] 0.42 85.028 6.113.023 7
85.029 0.107.086 0
& . UNZRFFF,, CpH,0 . . + . N N
G3 11.50 #WAZRBIHF, C,pH,0, 801.499 5 801.498 8 [M+H] 0.87 421.347 6 71.049 8
20(S)- 783. 491 6. 101. 023 7
> . CypH1y O . . -H] - . * A
G4 17.38 ABEffRg, Celn0s 829.495 5 829.497 1 [M +FA-H] 1.93 475.379 7 113.023 7
20(R/S)- 637. 434 6, 683. 438 9
5 . . CssHe, O . . H- . N N
G5/ G6 17.40 AZ A Rh, 36 Hea Og 683.4376  683.4391 [M+FA-H] 2.19 101,023 5 475. 378 6
20(R)- 783. 491 6. 101. 023 7
5 C,H., 0 H] N N
G7 17.86 ABEfRg, Celn0s 829.495 5 829.4953 [M +FA-H] 0.24 475.379 7 113.023 7
. 945. 543 5, 221. 066 6
p . ZBH Rb, C5Hg, O . . H1- . N >
G8 17.83  AZBEH Rb; CyHyp0y; 1107.5957 1107.5969  [M-H] 1.08 161, 045.179.055 8
191. 055 9, 945. 545 0
Z A Cs3Hgy O . . -H]" . ) A
G9 18.74 AZHBH Re s3HoOp 1 077.5851 1077.586 9 [M-H] 1.67 783.492 0 621.437 0
71.012 9.113.023 7
M . P 32! C,H,sO . . “H1- . > A
G10 18.96 AZB1 Ro CiHyuOp  955.4908  955.4922 [M-H] 1.47 89.023 6 .613.375 5
Gl1 20.06 AZHEIFRb, Cs;3HeOyp 1077.5851 1077.5874  [M-H]" 2.13 191. 056 0, 915. 531 3,

945.542 7 783.483 7
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2:5% 3 ( Continued Tab. 3)

5775\ 5] A yél;i:{ﬁ N=| A H- B
2 TR B i8] ey P Lol Experimental s IRE(H WA BT
Iy Theoretical mass R Error value Fragment ion
No. . Compound Formula (m/z) mass Selective ion ( ) (m/2)
('min) m/z (m/2) ppm m/z
R . 113.023 7 .85.028 6
5 Z AT Rby  Cs3Hgy O . . ‘A-HT- . N N
G12 20.11 ANZBH Rb, s53HgpOpn  1123.5906 1123.5939 [M +FA-H] 2.94 131.034 3 149,045 0
. 59.012 9 .637.430 7
ZRAFF C36Hgy Og . . "A-H]~ . * )
G13 20.16 NSRBI F, 36 Hg2 Og 683.4376  683.4390 [M+FA-H] 2.05 71.012 8 89.023 5
945.544 7 [783.492 4
G . Z B Cy3Hg, O . ) - ) . N
Gl4 20.31 AZ BT Rd CgHpO 9455428 945.543 7 [M-H] 0.95 046. 545 3 621.439 0
1059. 577 3,89. 023 6
5 Z A Rs CssHy, O -H]" ) A
Gl5 21.72 ANZRBH Rs, ssHgp O3 1165.601 1 1165.6034 [M +FA-H] 1.97 101.023 6.113.023 8
A . 1059. 577 3.89. 023 6
; £ Rsy, CssHypyO . ) A-H]T 3. ) :
G16 21.92 AZH Rs, ssHppOp 1 165.601 1 1165.6050 [M +FA-H] 3.35 101.023 6 .113.023 8
945.544 1 .71.012 9
2 Bk B C,sHg, O . . -H]- . ) )
G17 23.17 Bk AT XVIICgHg O 945.542 8 945.542°5 [M-H] 0.32 89.023 6 101.023 6
765.480 4 .59.012 9
5 £ 8 Rg, C,HyyO . ) - . . .
G18 23.45 ANZ BT Rgs CpHyp0p,  811.4849 811.4877 [M+FA-H] 3.45 71,013 0.101.023 6
765.480 8.59.012 9
M Z R R C,H-, O . . -H]- 3. N *
G19 27.02  ABEH Ry CupHy0,  811.4849  811.4878 [M+FA-H] 3.57 71,0129 101,023 7
G20 27.50 ASHEFH Rky  CigHgy Oy 665.427 0 665.4296 [M+FA-H]" 3.91 619.316 0
. 71.013 0.621.438 7
5 ZRAFF C,H,, 0 . . ‘A-H ]~ . ) A
G21 27.53 ANSRBRIFF, 42 H7,045 829.4955  829.4980 [M +FA-H] 3.01 783.490 7 59.012 9
G22 27.82  AZRiTRh, C3HgOg  665.4270  665.4288 [M+FA-H] 2.71 619.316 0
20(S)- 783.491 4.71.013 0
5 . e C,H-,0 . . -H]" 3.13 : X
G23 28.23 A4 Res 4 H7,043 829.495 5 829.498 1 [M +FA-H] 1 89.023 6 101,023 7
20(R)- 783.491 4 71.013 0
5 . CypH,0 . . ‘A- - . : )
G24 28.36 ABEAF R, 4 H7, 043 829.495 0 829.4979 [M +FA-H] 2.89 89.023 6 101,023 7
. 783.490 5.101.023 5
£WAF Rs;  CuyHyyO , , AH - , . .
G25 28.59 ANZRBHEH Rsy CyuyH, 0,  871.506 1 871.508 4 [M +FA-H] 2.64 113.023 8 825.501 0
765.481 3.71.012 8
S ) £14F Rk, C,H,0 } ) -H]- . ’ ;
G26 29.59  AZEH Rk, CupH,u0,  811.4849  811.4874 [M+FA-H] 3.08 101.023 5 113.023 6
765.481 3.71.012 8
- %HH Rg,  CyH,,0 } ) -H]® . ’ X
G27 29.72 AZ AT Rgs CpHpOp,  811.4849  811.4865 M +FA-H] 1.97 101.023 5.113.023 6
621.439 5 |
20(R/S)-
G28 29.72 P C36Hg, Og 667.442 7 667.4445 [M+FA-H]" 2.70 161.044 9 71.012 9 |
AZRH Rhy 59.0129

2.2 fRIEFEEFD PPL AR

i# 1 SwissTargetPrediction il GeneCards % ¥ £
L, MER B RS , 3545 T 27 N RHEELEY
AR DCHE A 157 A, SR AH OCHE 40 4 719 1>, #
TR (Venny) Bl (WLIE 3) , 153 — F s 51 117
A AE R A, 42413017 IR B 7,
Cytoscape A/ DA EHE 3 07 6 ) top 50 HiX &4 &
JEATILALERAS PPT ZR IR (DLIET 4) o anE s,

ZMZEA 50 L 329 55301, DL < degree” “ be-
tweenness centrality” “ closeness centrality” {H & T
PEECH B AT 18 , B ARAT 1Y 21 DR ARy
B BB B R ILER 4, % degree” BB, R HHHC
PRI Y 58 2, H SRR By, Horp, SRCSTAT3
HSP9OAA1, EGFR, MAPK1, JUN, GRB2, AKTI .
PIK3CA .VEGFA HE44 5ET (degree > 21) , F XLk
HE T RE R EEAEH]
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Fig. 3 Venn diagram of drug targets and disease targets

>

.‘» ‘.
- OMET "RPSBKB1
- CDK4 MMP14
ALK MmP2
- mpm2 - MMPY
~FGF2 ~MTOR
PIK3CA STAT3
MAPK9 SLCeAS
MAPK1 VEGFA
~PRKCA - MAOA
‘ AKT1 EGFR ‘
JAK2 ~CDK1
GRB2 HSP90AA1
’ SRC JUN ‘
~FGF1- ~FGFR1-
~PPARG “MAPK11-
“NR3CT CNTRK1
CPTPNZ SoSYK
.F‘»“‘

B4 RARRTBBEEMEK

Fig. 4 Hub genes protein-protein interaction ( PPT) network

F4 FDPQ AT EIBREBEU RO EBRARIEINSH

Table 4  The core targets of FDPQ for AS treatment and the topological parameters

e B FEfE B B

No. Target Degree Betweenness centrality Closeness centrality
1 SRC 34 0.148 0.754
2 STAT3 32 0.074 0.710
3 HSP90AAL 29 0.069 0.690
4 EGFR 28 0.073 0.690
5 MAPK1 28 0.084 0.690
6 JUN 26 0.037 0.653
7 GRB2 26 0.051 0. 645
8 AKT1 24 0.027 0.636
9 PIK3CA 21 0.022 0.605
10 VEGFA 21 0.024 0.613
11 12 18 0.009 0.583
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213% 4 ( Continued Tab. 4)

¥ i (e i L3 s
No. Target Degree Betweenness centrality Closeness centrality
12 BCIL2L1 16 0.034 0.576
13 MAPK14 16 0.009 0.570
14 MAP2K1 16 0.017 0.570
15 MTOR 15 0.010 0.576
16 RPS6KB1 13 0.007 0.563
17 FGF2 13 0.007 0.551
18 JAK2 13 0. 006 0.557
19 NR3C1 13 0.006 0.544
20 ABLI1 12 0.007 0.544
21 MDM2 12 0.005 0.544

2.3 GO Lh#eFl KEGG B EENTER

N T WAL A A= W)~ E T BE X 50 AKX Bk
HEAT T =R GO Zhfg s , A4 A= 13 2 ( biologi-
cal processes, BP) | Zfi ffl 21 73 ( cellular components,
CC) 143 F I HE (molecular functions , MF) , ¥ & 4E i
FERERAT(P < 0.01), WLIEI 5A, BP £# 4
15125 55 52 A 2 11 TR IR 1 5 T (ransmem-
brane receptor protein tyrosine kinase signaling path-
way ) | B SZ AR T ({5 58 % ( enzyme linked recep-
tor protein signaling pathway ) . ZH it 1T #% IF [m] 14 57

A

Tem

Tem

transmembrane receptor protein tyrosine kinase signaling pathway

enzyme linked receptor protein signaling pathway

positive regulation of cell migration’

positive regulation of cell motility

positive regulation of cellular component movement;
receptor complex

focal adhesion
30
20
10

cell- substrate junction
caveola

membrane raft

protein serine/threonine/tyrosine kinase activity

protein kinase activity’

phosphotransferase activity

kinase activity

protein serine/threonine kinase actvity
0 10 20 30
Count

hsa04151:PI3K- Akt signaling pathway

hsa01522:Endocrine resistance

hsa01521:EGFR tyrosine kinase inhibitor resistance
hsa05167:Kaposi sarcoma- associated herpesvirus infection
hsa05417:Lipid and atherosclerosis

hsa04926:Relaxin signaling pathway

hsa05161:Hepatitis B 35

hsa04010:MAPK signaling pathway 32

hsa04668:TNF signaling pathway 113

hsa05171:Coronavirus disease - COVID- 19
hsa04071:Sphingolipid signaling pathway
hsa04370:VEGF signaling pathway
hsa04150:mTOR signaling pathway
hsa04620:Toll- like receptor signaling pathway

hsa04630:JAK- STAT signaling pathway
5 10 15 20 25

Count

BS5 AR CGO(A)F KEGG(B) @4
Fig.5 GO (A) and KEGG (B) pathway analysis of hub genes

-log10 (Pvalue)

-log10 (Pvalue)

(‘positive regulation of cell migration) 2%, CC FHEF
ZRE A (receptor complex) | & & B (focal adhe-
sion) 20 ifl- 3L Jii 4% (receptor complex) 2%, MF 2%
WL T 22 TR/ 5 B TR/ T A TR Ul % M (pro-
tein serine/threonine/tyrosine kinase activity ) .25 - ¥
75 4 ( protein kinase activity ) | B ik 5% 2 il UG 14
( phosphotransferase activity ) 4%, KEGG i % & %4>
Mrrl e B FDPQ YEI5Y7 AS i, H Al Fii % . 50
AMHRAIE R R T 15 45 (P < 0.01) A REH
LR AR OCHE R il %, 25 R AN & 5B FIk s fir
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INe EEFTHEEALA PBK-Ak 5500 % JE A MAPK {5558 %  VEGE {55388 55
) ik s+ A8 Ak AH 5% 38 1% (lipid and atherosclerosis )
x5 RAEE KEGC BESHT
Table 5 KEGG pathway analysis of hub genes
hsa 5 Sl AN Log P ﬁ%ﬁﬂ_}ﬁﬁ
hsa number Pathway name Number of enriched targets
hsa04151 PI3K-Akt signaling pathway -36.6 26
hsa01522 Endocrine resistance -32.3 18
hsa01521 EGFR tyrosine kinase inhibitor resistance 31.7 17
hsa05167 Kaposi sarcoma-associated herpesvirus infection 26.6 18
hsa05417 Lipid and atherosclerosis 25.8 18
hsa04660 T cell receptor signaling pathway 23.0 14
hsa04926 Relaxin signaling pathway 25.7 16
hsa05161 Hepatitis B 24.0 16
hsa04010 MAPK signaling pathway 23.3 18
hsa04668 TNF signaling pathway -16.4 11
hsa05171 Coronavirus disease - COVID-19 -16.2 13
hsa04071 Sphingolipid signaling pathway -16. 1 11
hsa04370 VEGF signaling pathway -15.3 9
hsa04150 mTOR signaling pathway -13.1 10
hsa04620 Toll-like receptor signaling pathway -13.0 9
hsa04630 JAK-STAT signaling pathway -12.9 10

2.4 Z¥-p 5 -3B - TR -1E B N 45 R

N T ik FDPQ AT KNI IRIT AS 1Y
YEFIBLEN, R Cytoscape R AFH T 2549 - 1l 43482
SR B R 2 T (LR 6) , B HE R T 45
SYRISC AR . R4 90 /N9 s 470 SRR A,
oA 45 30 fikok £E 18 4k (atherosclerosis, AS) (5 f4,
B 70 5 , P9 7EZ: ( Panacis Quinquefolii Radix ,
PQ) (EEITIE ) ,23 MRHFERMAEGY (AR
FAITIEAT ) 50 AN (LD AR ITIETT 8 A1 1S 4%
VEFHImER (60 VIEAT 80 o LA degree (B i DCHR
EEMTT . G20,G22.G19 G5 .G3 .G6 FEfE K, 3R

hsa04668 hsa05171

hsa05161 hsa04071

hsa04926 hsa04370

MAPZK1 |SRGI |ABLYl PTPNZ MTOR  NTRKI  WMPTA

ALKl [COKA MAPKi4 [GDK1l RESOKB: [FGFil  MMEZ
hsa05417 FCPARG MOMZ [FZ WAPKE PRKCA SLCOAS WAPKI

MET! [SVK| WMAPKDT (UAK2 PDPKI PTPRA  [GDKZ

hsa04620

PIKSCA [FGF2 [EGFR HSPOOAA1 [CDKS NREGT [6TSE
BRI MMPS [GREZ CSFIR STATS  [UN 2
hsa05167 &skss

MAPKS

MAOA SiPR1 VEGFA solals AKT1  ferRi  hsa01521

hsa01522 hsa04150

hsa04151 hsa04630
hsa04010

& 6

AN Z B Rk, (G-Rk;) . AZ 8B4 Rh, (G-Rh,) A
Z Y Re, (G-Rgy) \20(R)-AZ A Rh, (20(R)-
G-Rh)) WAZBH F, (P-F,) 20(5)-AS T
Rh, (20(S)-G-Rh,) A §EJ& FDPQ J&¥7 AS Y H 2 i
433 STAT3 \PIK3CA ,MAPK1 . AKT1 . VEGFA HE44 &
I, S s A T2 06 97 5 9 1Y B2 224 £ ; PI3K-Akt {5
S I N AT WAL PT ( endocrine resistance ) | JIg 5T Al
B ko A A8 AL AH 5G4 (lipid and atherosclerosis ) |
MAPK {55538 . VEGF {55 18 s I J2 96 ¥ 7 B 1Y
HEF S,

G27 G28

G2 G3
G19 G20
G26 G4
G18 G5
AS G25 PQ G6
G16 G7
G23 G21
G15 G9
G13 G22

G11 a1 G10

249 53 - $B - TR T - 1R B I 4%

Fig. 6 Drug-compounds-targets-disease-pathways network
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2.5 HFIIBERMOW

KPR SC 45 5L, ¥4 STAT3  PIK3CA  MAPKI |
AKT1 . VEGFA Z:# /5 5 G-Rk, . G-Rh, . G-Rg, .20
(R)-G-Rh, \P-F,; .20 (S)-G-Rh, #F 47X} 4%, il 4
SRS TE] A 45 6 B, 3 et 5 T e A ) %o 922 43 5
PEAT LA R PP AL A ) R S B B o %
BBz 6 FoR, SIRECA 6 MBS S
#L 5 VEGFA (JRECfA PDB ID: MES) £ 5% Z1 1 5% il
71, 5¥E 5 PIK3CA (JRECHR PDB ID: VY4 ) A 8 4-)
a5 R ECAARAH L 35 1) 5 G-Re, 5404 STAT3 (Ji
fidf& PDB ID:KQV) .MAPKI ( JEifit{4 PDB ID.KES)
Jr B #1925 R0 77520 (R ) -G-Rh,  P-F, FIHE A5
AKTI ( JEEC A PDB 1D G4K) ) 2 il J7 5 5 B AR

AL B, #EDW G-Rk, . G-Rh, . G-Rg, .20 (R)-G-
Rh, \P-F,, 0] figj& FDPQ {677 AS (1) FZ IR LI,
PIK3CA \VEGFA J2 = 2L () v 7E 80 o 3 o5 R 1
B A MR e a5 R an ] 7 iR, Hid,20(R) -G-
Rh, AT I EC AR FEE & VEGFA 35 fix i B X 422
843 . 20 (R)-G-Rh, DL K 4f 19 4 25 8 i F 8 05
VEGFA [{454 IX 3k, 55 3 CYS68 | ILE46 . ASP63 |
TYP45 FExT it b A3 T EZAEH . R 3L ASP63
MR FE SHUARR C, BRI EIE B T 55 S5, SR 2
g 4.45 nm; TYRAS [ 658 5 Bl A& 19 52 3 S8 %
THE A, AR 5. 48 nm, FREL CYS68 Al
ILE46 43 5 76 e A4 1 79 i & A= T i /K AR BLAE L, DL
KI7(E-3),

®6 EHMMSMIBRLASFIHEER

Table 6 Molecules docking results of active components and key targets

= ., SR
'I%Erlg;t PbB 1D Corﬁ‘iﬁent Liij[-){ilz}s%re
STAT3 6NUQ KQV 126.376
G-Rk, 126. 139
G-Rh, 114.539
G-Rg, 133.739
20(R)-G-Rh, 126. 401
P-F, 112.378
20(S)-G-Rh, 115.688
PIK3CA 7K6N VY4 123. 867
G-Rk, 143. 408
G-Rh, 130.62
G-Rg, 165.429
20(R)-G-Rh, 149.269
P-F, 172.014
20(S)-G-Rh, 133.368
MAPK1 6RQ4 KE8 118.072
G-Rk, 106. 861
G-Rh, 105.727
G-Rg, 130.091
20(R)-G-Rh, 122.467
P-F, 105.612
20(S)-G-Rh, 99.779
AKT1 6HHF G4K 159.091
G-Rk, 156. 694
G-Rh, 111.947
G-Rg, 152.39%4
20(R)-G-Rh, 168. 583
P-Fy, 162.514
20(S)-G-Rh, 118.89%4
VEGFA 6BFT MES 72.080

G-Rk; 137.938
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%% 5( Continued Tab. 5)
o - s A
Target Component LibDock score
VEGFA 6BFT G-Rh, 109.290
G-Rg, 121.993
20(R)-G-Rh, 150.279
P-F, 131.244
20(S)-G-Rh, 102.906

Action mode of 20 (R)-G-Rh, with target AKT1 (6HHF) ;E-1 ~ E-3: Action mode of 20 ( R)-G-Rh, with target VEGFA (6BFT).

B7 6 NMEHLEYMSE S M RARENS FIHREAEX
Fig. 7 The represented results for the action mode of 6 active compounds with 5 targets protein using molecular docking
H:A-1 ~ A-3.G-Rg, A5 STAT3(6NUQ) ;B-1 ~ B-3.P-F,, f1# 5 PIK3CA(7K6N) ;C-1 ~ C-3.G-Rg, FI4l 55 MAPK1 (6RQ4) ;D-1 ~ D-3:20
(R)-G-Rh, FI#L5 AKTI(6HHF) ;E-1 ~E-3:20( R)-G-Rh, R4 VEGFA(6BFT) , Note:A-1 ~ A-3: Action mode of G-Rg, with target STAT3
(6NUQ) ;B-1 ~ B-3; Action mode of P-F,, with target PIK3CA (7K6N) ;C-1 ~ C-3:Action mode of G-Rg, with target MAPK1 (6RQ4) ;D-1 ~D-3:
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2.6 YMMSKIGIIELER
2.6.1 FDPQ st H,0, 42265 PC12 m feo LA 4% 3
1E A

I 8A FroR , FDPQ $E MUY Mk BEAE 5,10 .20,
40 .60 .80 ,100 120 pg/mL B, X PC12 4 Jfd TG B i
A EIVEFH , 25 2E 0% 20 B T6 07 2 A0, 16 A S )
TEIZHEJL B M % PC12 4R R A ek, Ntk
FATBESE 40 we/mL(fIKHIEAL) 60 pg/mL( H5 &
) 80 wg/mL( L) AF A T Fk

A
120

o]

1204

viability (%)
S

3
S
=N

s

LIS /7 Cell viability (%)
&
AiHE /) Cell

°
=)

[ 8B R 1A [l B ) H,0, 76 7 [F] b B 1)
PC12 435 J1 9520 . 40 wmol/L H,0, #l#4 24 h
Jii , PC12 205 P 24 40% , PR L e AR F 55 1)
BT A 40 wmol/ L, feHE T BIRS[A] 2y 24 b,
P 8C FoR , SRR AR LG, FDPQ $& U4 B3 n
H,0, 4b3 1 PC12 40 4 M 3% 7, H 5 5] G4
P, B FDPQ Xt H,0, i/ 59 PC12 41 g i 45 H
AUEE

T T T
a
%é e N S \QQ \,\9 0 20 40 60

FDPQ#Z {4 FDPQ extract (pg/mL)

80

A H0, (umol/L)

(8
- 12h 120
= 24h >
- 48h 2 90
Z
S
e
= 601
o)
o
R
w304
=]
T T ;
2 §
100 120 0

E 8 FDPQ 3t H,0, iS5 H) PCI12 A RIFIER
Fig. 8 Protective effects of CPM on H,0,-induced PC12 cells
1::A:FDPQ X IEH PC12 201K R0 5 B : AN [F) e B2 14 H, O, AL BHRA [ %% 1E 5 PC12 4L ¥ 520 ; C. FDPQ Xf H, 0, if5 1Y PC12 40195
Wi o Nor: TE i 2H ; Mod : BRI s Lo AR BEAL M PRI BEAL He i) i 2, FIA) . SRS 4. * P < 0.05," * P < 0.01, Note: A Effects of

FDPQ on cell viability of normal PC12 cells;B:Effects of different concentrations and treatment times of H, O, on cell viability of PC12 cells;C:

Effects of FDPQ on cell viability of H, O, -induced PC12 cells. Nor,Mod,L,M,and H represent normal group,model group,low-dose group,

medium-dose group,and high-dose group, respectively,the same below. Compared with model group, *P < 0.05,** P < 0.01.

2.6.2 FDPQ T4t & PCI12 Zm it &5 4 kit v, 45

LR A RE L 02 (MMP, AWm) T BN Ay S 41 i
PR P RIE . RIS, MMP 7E4ERp 2RI AR IE A2
BRI ey T AN B R S, MMP (R w1
SRR RE RS Y TEAEHR D JC-1 SRE R —Fh
HARRZOERET )iz TR 40 i MMP (97224
FEIEH BIAEBEAME T, JC-1 S A 41 M 2 bk 14 3
Firh B — R e A AL B PO R G Y. 2 MMP
BOL I, JC-1 AR SR AE B2 bR L i L, LA A
A, R 90 i LS50 B 17
AErT LI MMP (2240 (ILE 9) o 78 H,0, 1R
24 h J&, PC12 20 B9 21 (A5 W35 0553 , X Ay 2
OO F N o, RN KA T MMP ik, {H
SRR AR L, ARl 9 FDPQ $2HUH) (40,60 .80
g/ mL) AL BEIS | 240 i B 21 (502 W 0, SR
FDPQ F] LAREAR H,0, 55 MMP 452K .
2.6.3 FDPQ 7 4% H,0, i 4 PCI2 2w i AL
ok

D B AR A LT, 20 Y A BT SR L AR

GEoX O , WS M (ROS) By 3 B 7™ 4=, SOD |
CAT JEHZ Y 1% VE AT bR . MDA 25 Ak 37|
AL 1A st AT i B BT i S Ak, BAT A i B
Vi, 22 FE R 4 R T . MDA K S A6 ) R A
DA AN P AL B R, A T IE# FD-
PQ X} H,0, 755 iy 4 Ak N7 S A 52w, FRATTAG I T
FDPQ #2547 (40 .60 .80 weg/mL) T-HiJ5 H,0, %S
(1) PC12 4 i) MDA 445 i L) B2 SOD (CAT 197
P WK 10 pros, 5 I1E % 4 e, PC12 41 il 78
H,0, H3#4 24 h J5 , 41N MDA /K & 2% &, FD-
PQ TALBERT A& MDA [ 7= | FF 5 ok B Ao v
(DLE10A) o eAh, H, O, HlT Rk 4 e 4 8L Ak
CAT ,SOD {36 1, FDPQ ik BE n] L 5 55 5% SE
(35 (L& 10B L 10C) o iR E5 SR B, FDPQ f
2o 1 v T ST B P T T SR B AR HL 0, 5T
PC12 41 i & AL
2.6.4 FDPQ +T Eifi4a% & B 49 mRNA &k

T W FDPQ Xt H,0, i T PC12 41 %A
B R G 3 F AL, SR qRT-PCR A6
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B9 FDPQ Xt PC12 4R fYBE BB T A9 24
Fig. 9  Effects of FDPQ on mitochondrial membrane potential of PC12 cells

A B C
304 2.0 ke 4

504 *k Yok

2 241 | ~ 154

3 L » = * 2

S 189 = 5

£ %

E %k Z 1.0 \Q/ 10
24

é 12 *k E 8 .l

g ] 0.5 :
0- 0.0 0-

> > D> R <& Qob Yo % <®° @& Yo

B 10 FDPQ %t H,0, 5/ PC12 ZHAEH MDA 7K (A) L EWEE CAT(B) (SOD(C) MIiE MM
Fig. 10 Effects of FDPQ on MDA levels (A) ,antioxidant enzyme CAT (B) ,and SOD (C) activities in H,0,-induced PC12 cells

FREEH 1 mRNA £ik, E 11 iR, SIE® 4 R B, B BB WRERE . #£78 FDPQ ] gl
LG, H,0, P35 , PIBK Akt 1) mRNA Kk BT s PI3K/ Ak iy 3R 15 5k 2% H,0, 551 PC12
. AFEVE B (Y FDPQ $2 HL4) (40 .60 .80 pg/mL) 20 Y S A A

T3 PC12 4 i )5 , X 26 35 H (1) mRNA 33K B

124 2 124
*k
E g
X ok ) 'Z
W 5 0.8 X % 0.4
by ZF
Z 9 <8
<
2z - gz
Mg c
g F 0.4 *k é £ 0.4
~ = %
=
0.04 0.04

$ > v

& ¢ >

B 11 FDPQ 3t H,0, 587 PC12 ZRBE A PI3K(A) #0 Akt(B) B9 mRNA 3RiX B & 0E
Fig. 11  Effects of FDPQ on mRNA expressions of PI3K (A) and Akt (B) in H,0,-induced PC12 cells
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3 WitE&%®

H AT, R AR5 T P O i 1045 00 09 B
ERE AL, L AS G110 JIUAE ZE i 15 € 2 S8 T
SR (9 AT 2P IR AT BT R
FDPQ 5 H A7 - #8035 I 30 ok o #¢ B 16 19 7E o
FDPQ M TG TV S, B o R Ko &
A TG TR LB AR R, A
LRSS W ik B ettt G 1 W 25 € T L R S Ve
B BAE Bk IE B —  EE 2 BRIH, A fE 4T S Hb
J e FDPQ H BT o o PR, AR Sl b UP-
LC-QE-Orbitrap-MS/MS %7 H FDPQ H ) A7 25 i,
53 B LA 25 2 B 27 55 5 4 - XHHEER R HARYT AS
AR 24 R0 S AN AL, O 2 LA 4 5 36 kA 5 0 20
Uivaniae

UPLC-Q Exactive Orbitrap-MS/MS 43 #f7 % 5 H
T 28 F NS RAT, U NS BAT Rb, \Re Rd %55
ANZZEA, NS H Re Rh, \Rg, %7 A2 =g
RIDL SRS BEAL U N S AT F o B T PR
(T , 315 FDPQ JAYT AS (i #E s 117 4>, A
45 STAT3 . EGFR, MAPK1 , AKT1 , PIK3CA , VEGFA
521 LU R, RW] FDPQ 39T AS A 2K
O3 ZRBERE R o Z5)- T3 - R -9 s - % 0 4%
TR, AS B R,  AZ 2 Rhy AS 2
Reg, MAZS AT F, 20 (R/S)-AZ AT Rh, 550
I3 RERAHE AL %, T REJE FDPQ JRYT AS 1Y H 2,
gro MAMRERWUANS B R, HAHUEMAL ST
TRLAAE L, Al i 25 B AR NF-«B  TNF-a | IL-6 Al
IL-1B %5 484 I - 1 38, b 3 BRI TE o AST #il
ALT 7K b AR i & AT . NS e 4F Rg, A
FENTER ROS, #1l ROS 5314 p38 22 i b i
I ( MAPK) (Y330 , A B 245 P4 Bz 40 i 19 5¢
AR WAS R T R PES WA Y, O
G B AT T o i 1 e TR A SR 5 D A
A3, Xof H XURES 38 et 2 L 4P 4 D, 8 T 0 BD-
NF/TrkB 58 5 , et i A vh s K e 2 D44 , £
PR P 5 A 28 AR, GG A BRI A 4 v 4 12
VERER AT 25 FLR I AEAE I . GO 1 KEGG &
RGN FDPQ IRYY AS YHLH 32 5 PI3K-Akt
{5518 5 . N 23 AR PT (endocrine resistance ) | Jlig it
F B ik 95 FF A8 4k 45 3¢ 38 % (lipid and atherosclero-
sis) \MAPK {5538 #% . VEGF {551 p 55 AH ¢, R
th FDPQ 597 AS HAA ZHL A 2R s, 0T
X el R S R U 5 I TR R A B 455

T, W28 25 B B S AT 4 SR BT —E Y PR
R 22 B BF Y ST AS & — B s T I N R
PRI E S AE PG 0 A e S8 i ph A1 2 40 i [
T RAEAE 538 A W0 PR AR TR I A
o ITAERIBFFEIESE , PI3K/ Akt {5538 BRAE 4 9E
RV R E FEEAEH ., PIBK J&—2 5k 5P (i fb ik
Rk LS 25 300 0 1) 28, 11 G, Ak S —Fh 22 R/
INERTR TR I, SOPREE U B, PI3K ¢ 5 i
& PL 7 A2 1 PIP3 W] i Akt 5% 496 4k, AT 5]
PI3K/ Akt {5 55 1% 3 38 % 19 G036 52 07, 4 15 NF-
kB TNF-o IL-6 il TL-18 45 465 I F o ke 94
3 {5 30 % T L 3k B0 ) R RE SR, o3 A AL
IS 405 , A M TR T AR R P B 840 4
NF-xB 3 5% ) BTG 7 98 i B R e 2 2 AR Y
W MAPK 254 305 5 5 40 A 2 I 1) 7 %2
Py, MAPK ZZJ5 I 5 p38MAPK i i SRk 1 4 il
PR I, v I R fb SR 2R A0 B P (i TNF-
) Kl ik NF-kB, NF-xB @380 o5 75 i H = A 1
P2 &AM PR S 1) 0% p38MAPK, — 35 (1] 1% X ]
FIEE T AS B & BPY . A B E KT
(VEGF) 1 Z F 41 i 433 , FF-15 P9 5 41 i v i) [ D5
i S a1 VEGF 52 {& ( VEGFR-1 .VEGFR-2 . VEG-
FR-3) 254, P2 AR AR T WA , A 37 A i 48 1Y) T
I MRS PR A B4 A, 1 AR 0 O i 4 21
Bt TR R BT EMRE Y . VEGF-Akt 228 8L f1Y
P PNz 20 PRI A | 00 ok 200 0 T AR 2 i A R A
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