ETMEAEFMEREIFRRER- S84 TM
RNRKEEERE (L HIIE R AL
i ', ®OB 2, RN, | M2
HRARPEZRY:, KF 130117 HRIIH 2 X ANRERE, %I 518000

B OB TR S TR R SR IR 5 25 250 #TE-3 5 (Astragali Radix-Codonopsis Radix, AR-CR)
89T Sk FERELL (atherosclerosis, AS) (I FYERMLHI. ¥ 5EiEiT & TCMSP, PubChem. SwissTargetPrediction.
Uniprot. GeneCards 5%, RN 25255%F AR-CR B VERCZy, TN 245500 (/R FTEE i, s e sl bk o A B AL O AR
KA R, SRJEHFIH Venny “F 4. STRING ##E % . Cytoscape (Version3.8.2) #A-#HTHR N> H73REL AR-CR ¥4
I SRR AE AL ) S SRR 551, 3] DAVID B 2 ox i 45 8 S S s 2t 4T GO M KEGG ‘& £ 7047, FF A& B Auto Dock
tools. Auto Dock cina X #% 08 4 5IG TR 58 i T304, a, FIR A BUICE BEIREE T (oxidized low density
lipoprotein, ox-LDL) 55 Ak A 2 40 M, #57 AS I BT AR SM A M550 F . AR-CR FEA & Bl 34 Mg 1%
&Y, FHTMEEL SV 426 4, BIT 5 875 /1~ AS #E AT BRI, 3715 AR-CR VAIT AS JREEHE AT 69 1,
it 3,9- AR FRIEIR L . 7-F A BE-2-FR AR R I . Sa- S 0E-3,6- . RRE R 4 N BENEY, “LEBR/D5
RIRE BB (serine/threonine-protein kinase, AKT1) . BB & A p53 (tumor protein p53, TP53) . R JFHILE
FI34 s 3 (mitogen-activated protein kinase 3, MAPK3) %5 25 MZ UL . KEGG JEIE & 4240 7 15 2 oG B M B bl 3
WK "Y) (advanced glycation end-product, AGE) /FEHEALZR = H)5Z24& (receptor for advanced glycation endproduct,
RAGE) {5 TG SRS S a4, 70 TR RER 4 M EEEENEY 5% 00 S E A e
2, Hhl TPS3 A5 &R TR o . RSN SEBR A RIS, . &fI &I AR-CR BE8 (Lt 5l K B A A A A5 50 20 ffa 35
B, HHIEVET:, SRR TP53 mRNA K TPS3 B (AKIA. 4 b, W AVISH-R AR-CRVGIT AS MEANLH], S5M
LRI T Ay R TRINAG TPS3 R FAHG, JBITifE TPS3 R Feidt AS B dnpisss, MHIFHMET, NIGRIETT

AS $RAt T BB

K. FR-wS, SRR, MRS, s TPS3; SEIRISIIF
RS R259 SCHRBRIRAG: A

Intervention mechanism of Astragali Radix-Codonopsis Radix on
atherosclerosis based on network pharmacology and experimental

verification
CHEN Jing-jing', HE Yue?*, ZHANG Wen-feng!, HUANG Chao?



YChangchun University of Traditional Chinese Medicine, Changchun 130117, China, *Shenzhen Bao'an District People's
Hospital, Shenzhen 518000, China

Abstract: This study aims to explore the molecular mechanism of herb pai Astragali Radix-Codonopsis Radix (AR-CR) in
the treatment of atherosclerosis (AS) based on network pharmacology, molecular docking and experimental verification.
Firstly, the active substances of AR-CR herb pair are obtained, the target of the pair is predicted, and the target genes related
to atherosclerosis are screened, by searching for TCMSP, PubChem, SwissTargetPrediction, Uniprot, GeneCards and other
databases. Then, the Venny platform, STRING database and Cytoscape (Version 3.8.2) software are used for topology
analysis to obtain the key targets of AR-CR herb pair in the treatment of AS. The DAVID database is used to perform GO and
KEGG enrichment analysis on the obtained key targets, and the molecular docking of core proteins and active substances is
completed with Auto Dock tools and Auto Dock cina. Finally, oxidized low-density lipoprotein (ox-LDL) is used to induce
human umbilical vein endothelial cells, and an atherosclerotic cell model is established for in vitro biological verification.
Thirty-four active compounds are obtained from AR-CR in total, and 426 potential compound targets are predicted. By
communicating with 875 AS targets, 69 key targets for the treatment of AS are obtained, and 4 active compounds, including
3,9-di-O-methylnissolin, 7-Methoxy-2-methyl isoflavone, Sa-stigmastan-3,6-dione and luteolin and serine/threonine-protein
kinase (AKT1), tumor protein p53 (TP53), Mitogen-activated protein kinase 3 (MAPK3) and other 25 core targets are
screened out. KEGG pathway enrichment analysis shows that the key pathways are advanced glycation end products (AGE) /
receptor of advanced glycation end products (RAGE) signaling pathway and lipid-atherosclerosis signaling pathway. The
results of molecular docking indicates that the four main active compounds could be connected with the core target proteins,
and the bond activity of TP53 is stronger. The results of the in vitro experiment makes clear that low, medium and high dose
of AR-CR could enhance the proliferation of atherosclerotic model cells, inhibit their apoptosis, and boost the expression of
TP53 mRNA and TP53 protein. In summary, this study preliminarily reveals that the mechanism of AR-CR in the treatment
of AS is related to TP53 factor predicted by network pharmacology and molecular docking. Via modulation of TP53 factor,
AR-CR can promote the proliferation of AS model cells and inhibit their apoptosis, which provides a theoretical basis for
clinical treatment of AS.
Key words: Astragali Radix-Codonopsis Radix; atherosclerosis; network pharmacology; molecular docking;TP53;
experimental verification

Bk AEAELL Catherosclerosis, AS) J&4xBRYE [ P ML B I E 2R, %) N A Bt ™ =
JEE, O ESE R R A S . SIS BRI MBI AR TR B RS R 5. AS H
AR BOmALE], AT 7 Y S S5 BRI R I P B R E FE IR SR Coxidized low



density lipoprotein, ox-LDL) /U, ox-LDL & 1% 5 At i bk N 5 41 il C(human umbilical vein endothelial
cells, HUVECs) #iifji ) EEJH K2 —B, AS VAT FBRIFE NTUZRTT, (HACHIIRZ o kg
ot WONPEZE . b2, FFE SRR S 2 B H AT KRG R 7S CHESE, 2597 AS
HE LMo 2. ZRENMRS, Tk pia BA EEERW,

AS JB T B AE e, R B U R LS B A AR SE, 2 AN . AERR S
AT F . #15-3%2% (Astragali Radix-Codonopsis Radix, AR-CR) J2:Ilfi K b FH ) B2 i i b
iy, BAREA, AERFFEMEIIE. 3 (Astragali Radix, AR) ZH#ET (MRARZ) |
FRAMTRZIE, HEAWRREER, BERHI. SREH. FKAEN. K amEaesh
K PE . PURACNEL PUOULET4EtL, ORIFUDIEDIRE, X0 UVE B G T 2 & AR AE R 67,
%% (Codonopsis Radix, CR) #JMT (AEMNH) , (AEIEX) PFHATERASMH, aE%
FARFRE, AR, BRI RN, HEENRESEARNE DL S 25, Rshirs, BA
WHLE GRS 77, Pra b ms, FFF R, %250 BE A M7 O M ORI RCA A 10 1 L
BlfEZ, 5 48.1%. X1 HATXF AR-CR 57 AS IIFEFBLHIEE T AR 8B D

A Fe I 2% 252451, ik AR-CR VETT AS EEIE LS AL O, SRIEIEHI T
SHERAR AT 53 T3 I3 500, 55 B A S2 50 AT RSN A B0AE . LU AR-CR IR IR IA YT
AS fRft—E R SH
1 HR55E
1.1 R EE S5

B¥s P . TCMSP % #& P ( http:/temspw.com/tcmsp.php/ ) . PubChem #{ #& J%
(pubchem.ncbi.nlm.nih.gov/) . Swiss Target Prediction £#f % Chttp://www. swisstargetprediction.ch/ )
Uniprot Z(# %2 Chttps://www.uniprot.org/) « Genecards (45 /% Chttps://www.genecards.org/) - STRING
1 24 “F & (https:/cn.string-db.org/) « DAVID “F-f (https://david.ncifcrf.gov/)

B AF: Cytoscape3.8.2. R (version 4.2.1) . Chemdraw. Auto Docktools. Auto Dockvina. PyMOL
£
12 2049, W5 51038

FICHRIY) GRS TRMGT IR RIE R R, b5 Q20220926-006) WS MY (35T
BRSO, #E5: Q20220921-001) 30 H T-BRIA AR A TAEG IR AR, Kk

B IINF G AR


http://tcmspw.com/tcmsp.php
https://www.uniprot.org/
https://www.genecards.org/
https://david.ncifcrf.gov/

2R IiE (35 GIBCO A7, #t5: 10270-106) ; CCK-8 HFgkMAFI & (B RAF, it
F: C0038) ; H-DMEM };5#%: (ZE[E Hyclone A 7], #it'5: AAM210569) ; Wifsikmla GEE
Transgen A ], #it%5: AT341) ; qPCR &7& (3L Transgen A7, #t5: AQ601) ; 30% Pk
k% Acrylamide (32 Bio-Rad A7, #t5: 161-0156) ; = HFILE I F Lkt (£[EH Bio-Rad A7,
L5 161-0719) ; HER (HZ5AH], #it5: 62011516) ; U H % 2 % (tetramethyl ethylene diamine,
TEMED) (3 [E Sigma A &, fit'5: T8090) ; ECL Plus & Gk & (_Eilgs M A =], it : S17851);
Tween-20 (Bt 3 KEAEMAF], #L5: YT0020-100) ; PMSF (DU AMA =], #iE5: BP0004);
BCA EEIRf & (B RAH, #it5: P0012) ; TP53 itk (CAAMAF, #t5: bs-6637R) ;
it 1gG-HRP (WERe A=Y A F], fibs: BK0027)

BEbrAX (RE KAYTO AFD 5 i 4iii (3£[E Becton-Dickinson 2 7]) ; qPCR %JGIE & &
g (MMNEHARD ; BEHBIKRS EREAN—EWATD  BRRE CRESMAFD » 6
EEAR B DAL B R EAFD .

1.3 4R

N JBF Rk P9 52 412 (human umbilical vein endothelial cells, HUVECs) W H _F#g 4 73 3 A AE YR
BAMRAH
1.4 MLEZAEE
141 RBFK R -L 5 FER L $e b A0 AS 5w ¥ &

FF TCMSP 3 [ , LA BRA= 4905 B Coral bioavailability , OB)>30% 12 24 1% (drug-likeness,
DL)>0.18”Jyfifi it 5% fF, i i% AR-CR 1] ADME 4 R 4F (146 &40 £ ] PubChem %4f5 FE K 2 AR-CR
&1 2D S5F9 AT SMILES, 4R )51l Bl Swiss Target Prediction %(#& )%, LA“Probabillity >0, H.i@iL
Uniprot $(8 FE kB Ja,  LLATF & “Reviewed” M1“Homo sapiens™ A 5514, 3k AT e PR K 1 L PRI1E
N AR-CR A A VIV AERE s 2R A

FIF Genecards %4 /%2, DA Relevance score KT45F 1 [ “Reviewed”f“Homo sapiens” A it 5%
P, GEIEIREL AS MR OCHE SBE IR 4 AR-CR AL APDHE S AS $E A S84 B, ftsc sk
B RUE XN AR-CRYAYT AS BI“RBERE A0,

1.4.2 #3# AR-CR 2hde & W & Fa if it £ 5B

iz Cytoscape3.8.2 AR o 2441 G )-SR B R0 (B SR OC 2R, M3 AR-CR [ 24235 5 48

MM . 35 ] Network Analyzer fifF 20 M1 W48 drtat,  3E— S0 AR 48 W 28 ot P45 SR I FE(E. (51



FROK, AR SUTE I 4 P R AR (K4 FUBROCEE ) R BN & Wb AT HESY AR 679 81 AR-CR 1) 22
EHEEY) .
1.4.3 #h# AR-CR T71 AS #9“ e 8

iR STRING fE £k ~F & FRIGRELE R & B -5 B A B AF H (protein-protein interaction, PPI)
M8 5, Tk tsv. XA SN Cytoscape3.8.2, 2 F Network Analyzer it i2E— 0 73 b7 I £ o0 14
FEHEAT P « LA KT Degree 1A ¥ 2 £ s AL 80 A i bk, 22 37 4% 0o BE 201 PPI 2%, it AR-CR
Tl AS % DR R
1.4.4 GO #= KEGG i85 g & 547

FIF DAIVD T & X 85 B- 58 2 Tl ikl REAE A4 1 DG B FE mUBEAT 2 R A48 (gene ontology
GO) FIat#RFE R SR RA H R4 (kyoto encyclopedia of genes and genomes, KEGG) B & 4
GEHT, LAP fEH<0.057 4TIk & AF, IR FTREIERCRII% H . GO WA E R ARG S il

(biological process, BP) . 7> FIhft (molecular function, MF) . 4417 (cell component, CC)

=E5y, BIEBUAT 10 (4 HEEAT AT . KEGG 3 8% 1) 5 4 0 Hr 4 FL e BURT 20 1438 K 3047 AT 40
6, % AR-CRAEFH T AS IROCHE M % o e i &% 1) B AT WE
1.5 5> FxfHE

RN TR IGAE DL E M 25 HE A 45 R, K AR-CR 240 S0 5 4% 088 iT3-AT o0 75 4%, 9F HAT
MIZ ML A 77 RIS : i PubChem $(Hs FE 25 #) 3R AR-CR [ 4 A EEL AN CAS
5, I{#FH Chemdraw 2 BIH A2 LA 410 2D S5KI LE R/ T RCAR . B2ARIKIHE % : 3 EX Degree
{7 = A% 0 BE S, A Uniprot Z4l FE AR ) L AR AR 5, A RCSB #udl FE &l & 11 U7 Bt
() AR EE R BN K T 5244 . 183k Auto Docktools B A5 BL AR RS2 AR EAT A Ak TS LA DL K 8
SUFF I E A, I F 40 PDBQT UM, SRS S8 A B vE P 1148 . 15512 F Auto Dockvina
BAERAT 53 I HI0AE, D N RS, R PyMOL B pEd HnT ik .
1.6 ZHPRSLYG 36 IE
1.6.1 s s Ak 5 H K

¥ HUVECs 40N T L 55 725 B T 37 °C 5% CO Ki e b 15 7% Aifeft: BAaks
90 %l 4L BEAT A5 AX
1.6.2 25 25 ik AL 41

FRAE DL R & 259K LK B iR U M 5 S 52 DA% I 1 0 1 R ELBA T DMSO B3R, BARCH



6 s R R 22, TR RGN S SR VAR E DO W COARTRIE R 25259 B 6.25 pg/mL.
W% 6.25 ng/mL (2) HFIEHFLLM: FHE 12.5 pg/mL. %2 12.5 pg/mL (3) &iE 25250
T 25 pg/mLy 582 25 pg/mL. B a R RO il i 16 b 24 25 i i T -20 °COKFa 45 FH -
1.6.3 m et R 57 H] 7 ik

¥ HUVECs 4 MRS B EUE KA, 22 iS58 1 BUOR 225 100 pg/mL 1) Ox-LDL ¥ Ak 3
HUVECs 12 h LI S ik AR Y . 5595 8. 37 °C, 5 %COL I H - 7845775 DMEM
B33k 44.5 uL. S AL 5 pl. PR 0.5 ul; 52515555 DMEM 55373k 44.5 uL. 25257 5 ul.
PiEZ 0.5 ul.
1.6.4 tmfia s 4A B AL 32

oK ka g BAF, B 96 FLIR, %8 100 uL/fL#EF HUVECs, MIA 100 pg/mL Ox-LDL ¥
WALEE 12 h. DMSO % & 12 h id AR (model, Mod) #1. [HK ¥ DMSO §# & 24 h ) HUVECs
1A E (control, Con) #l. H A% MNKHIE (AR-CR inlow dose, AC-L) 41 (FHE 6.25 pg/mL.
2 6.25 pg/mL HZZHRALTE 12 h) .« H5f & (AR-CR in middle dose, AC-M) 4 (3515 12.5 pg/mL.
2 12.5 pg/mL FEZRAE 12h) . m7E (AR-CR in high dose, AC-H) 41 (¥ 25 pg/mL.
% 25 pg/mL HEGZGTALTE 12h) , AC-L. AC-M. AC-H =4I 100 pg/mL Ox-LDL ¥ i 4k
H 12 ho Mod 41 % Con i [l 52 &85 7: 364498, AC-L. AC-M. AC-H =#fli & 255597 85598, 500
nL/AL. BEFRFME: ARG FRAE, 37°C, 5% COas
1.6.5 CCK-8 kA% M 4m it 38 58

K 25T FIAL 3 56 B 1) % LA L A A I R TR AR I, R A B RS, SRS 100 uL %
0.5 %FBS BB 7R3 10 uL CCK-8 ilifl, FE TAMIEFR4E 37°C, 5% CO.0%E 2 h. 1Mif5H
96 FLBUENEFFRAL, 7E 450 nm FEAT 4 LI E &2 OD 14
1.6.6 7 A 2w e R AR ) m A2 78] =

W 25T TIAL 3 56 B 1D % ZEL A0 0 I 200 355 SR AR B L, S P R YRR 0 00 355 R Rt R BE R )
—HHEOE T, SREE IR EEZZ I (phosphate buffered saline, PBS) {16 i BEL L — vk, 1M
J& 2000 t/min, &0 Smin, FF_RiE, WCEEAIM, A PBS EEMMIFTIE, 100 pl 1x45& %l
HORAM, PBS YUk 2 Ik, AR TR S AR O 5 L BB EE A V-SRI IR O F . S ul
WAL T E, RIS E T 20~25 °CCAAME RS, BOUHFE 15 min. BEEDEEAT IR 204 B ORI &
HAN B IR T BB



1.6.7 RT-PCR A2 ] 2m it 5% B2 &- 2069 TP53 mRNA #9 & ik
8 H Trizol 42 U241 HUVECs 45 RNA JFEATHiRE, LK GBI E (R &Mk
BN 0D, BB AT ODason ODago W5E &, #HELLUR AT RNA WAL 29K (ng/pl) =
(OD2go) x (FEBEAEEL n) =40, FCil RT M, BARH S A: RNAL 5 <2 il 4 uL. BEA
HEFREGH 1 uL. RNase free HoO 20 pL, 45 °C7K¥E 60 73 8P ATii%%6 5%, 85 °C/K¥A 15 min KiGWi%%
S, —20 °CLRAT cDNA. 1§/ GenBank %4 F £ 1) H HJE K (1 7 51 ASE S D0 BE i, 3 I BA U6
GAPDH {ENNZHRRE (IE 1D

R1 BRERES Wt

Table 1 Primer design of target gene

SIAATER ElEZ 2] PR
Primer name Primer sequence Product length (bp)
TP53 F: GAGGTTGGCTCTGACTGTACC 133
R: TCCGTCCCAGTAGATTACCAC 133
GAPDH F: ACTCCACTCACGGCAAATTCAA 136
R: ACATACTCAGCACCGGCCTCAC 136

1.6.8 Western blot 42 TP53 9% & & &

SREL R 3ok A B 40 R TR AR 1, ST 562 nm A (IO R, AR R AR 2R T SR R
. F BCAVENE B AIKEE, NGB Bk, FI54% PVDF BUR N 5%/ iE §ikn 1 3 b
Wb, BREKR ESERED, FiREW 2he AP, 4 CIEER. Peli)5IR T 1 xTBST Zi,
TRER LB 3 K, R 8 mine MIANTHT, TEHIRTIK LWFE 1.5h. Be)5¥ PVDF L& TR
iR b, HUBCL RXAI&H A A B id% 10 1 LWBlR A, JRE)EINTER R, NGB RAR /AT
S IR 25 .
1.7 Fit AL

KA SPSS 21.0 G it AEX HHR AT Giit o BT, TR ECR AR R ( xx5) TR,
LA IR A, LA H R BN R 7 Z 4081 (One-way ANOVA) , £ & A LSD . P<0.05
NZEFEA G HE L.
2 B5R
2.1 AR-CR FEMERRL ST $BAAN AS FRFREE A

£ TCMSP %4/ J27 v JL i % i AR-CR [¥] ADME 1 5 R UF 4k &4 34 4>, HAkE AR 11 18



4~ (AROI~ARI8) . KH CR 1] 16 I~ (CROI~CR16) (W3 2) . #brgERER, LEFHZYE
AT 426 4, G AR #5314 AN, CR #5294 /4~ FIFH Genecards 48 2 3K 15 A0 26 14 e K 11
AS BB 875 A, B4l G R SR T LR 45 51 AR-CR Al AS (A2 258 £, B SGHERE 2T 69 AN (L
D .

K 2 AR-CR [ 34 MELEWER

Table 2 The information of 34 compounds from AR-CR

55
Code WA F Compound name OB (%) DL
ARO1 B4 K1 p-Sitosterol 36.23 0.78
AR02 Mt & Quercetin 46.43 0.28
ARO03 FIHEARTR Mairin 55.38 0.78
AR04 R %3 Jaranol 50.83 0.29
ARO5 #3 NFF Hederagenin 36.91 0.75
ARO06 Jt 45 % Isorhamnetin 49.6 0.31
AR07 3,9- “ARFIERAL 3,9-Di-O-methylnissolin 53.74 0.48
AR08 7-O- I Hs- 20N S| H-I5EE - 7-O-Methylisomucronulatol 74.69 0.3
AR09 T IEE Methylnissolin-3-O-glucoside 36.74 0.92
AR10 ST Astrapterocarpan 64.26 0.42
ARI11 BN Bifendate 31.1 0.67
ARI2 TERTERE F Formononetin 69.67 0.21
AR13 A F 7 Isoflavanone 109.99 0.3
AR14 BERHE Calycosin 47.75 0.24
AR15 11258y Kaempferol 41.88 0.24
ARI16 2 Folic acid 68.96 0.71
AR17 SN SIHPREE (R)-Isomucronulatol 67.67 0.26
ARIS T A P 0.48
1,7-Dihydroxy-3,9-dimethoxy pterocarpene
CRO1 AKREZE Luteolin 36.16 0.25
CR02 ¥ Stigmasterol 43.83 0.76
CRO3 I E B Chondrillasterol 42.98 0.76
CRO4 SR2K — HR 7 :F5 Diisooctyl phthalate 43.59 0.39
CRO5 ER] X ] %*ﬁf Stigmasterol glucoside 43.83 0.76
CRO6 7-HE FE-2-F B 2 3l 7-Methoxy-2-methyl isoflavone 42.56 0.2
CRO7 a-3 8 ¥  o-Spinasterol 42.98 0.76
CRO8 PEARZL LR A Frutinone A 65.9 0.34
CR09 THATEFERE Taraxerol 38.4 0.77
CRI10 GH-7- B Stigmast-7-enol 37.42 0.75

CR11 Mfi-11,14- —+®¢ — )% B8 B lE  11,14-Eicosadienoic acid, 39.67 0.23




CR12
CR13
CR14
CRI15
CR16

methyl ester

So-5 §458-3,6- " Sa-Stigmastan-3,6-dione
2% R Daturilin

HEHE Glycitein

7 Stigmasterone

11-$23E 2% & Wil %08 11-HydroxyranKinidine

33.12
5037
50.48
454
40

0.79
0.77
0.24
0.76
0.66

b G E AR B DS A A /P

W
AR

SRR
AS

Bl 1 AR-CR {EHE 5 AS ZZHEH &S

Fig. 1 Intersection targets of active ingredients of AR-CR and AS

2.2 AR-CRJRTT AS A S ME R R T ZF ML ED
MR 25 AL B Y- RE RT-AST IO 2R, MU P25 250 AR-CR AT AS 2528080 i 9 2% ]
(K 2) , Hp RS mAREIENEY”, BORPARIGT R R, SRR
MR A MRS AR-CRIGTT AS HIZGRAE il 28 AL S ri i 28 ek, BT Degree {H K
RARE 4D EEFEALEY (R 3D, FEEBOR ISR

FLAEM 2% R IR A PO B o



e & = S — - S 5 9
- N ¢ = = 5 S e H o
b o® =S e = To®
B 2 AR-CR JRJT AS FIZ5308E s 4 B
Fig.2 Efficacy target network diagram of AR-CR therapy for AS
# 3 AR-CR 1 4 MEEF A EY
Table 3 Four main active compounds of AR-CR
TR (A=A Al bt RE O
Code Compound name Degree Betweenness centrality Closeness centrality
ARO07 3,9- AT HI LR i 28 0.024 0.402
3,9-Di-O-methylnissolin
CRO6 7- VS k-2 - FR B 55 5 i 27 0.019 0.395
7-Methoxy-2-methyl isoflavone
CR12 S0-5 8§ %-3,6- 27 0.017 0.384
So-Stigmastan-3,6-dione
CRO!1 ARBRHFZR Luteolin 25 0.012 0.395

2.3 AR-CR F1 AS Byt $05

MSTRING”7E 2 $0 48 FE 3R A5 135 A S 251 PPT 4% . i@ id Cytoscape ) Network Analyzer
FAEXT PPT I HEAT ot o0 M B rT AL CILEE 3) , £ TR 135 NI AL 1070 SE Rk dl ik, 1
MARRIE SR, K Degree i, 5 AUMK BUEMRIR, (QRIZTT AUTEMI L (1 1E FOGHE: 4
BRI S EAZ MW AR CR, ERRMR, AR RBES . M PPT LS 1Ot 5y
45 B 58 7R Degree B9 2 A7 5025 T 24, UL Degree>24 N & F, kit 25 KR OAE I



2 OB A5, T8 F“STRING 44 J22 3R A3 1% 0o #E 153 11 PPT 4% o AR ¥ Degree 1B FH R /NI HEF1 4%
OoBE S, JiiE Y Degree fE A KHT 3 FURZ O HE &S N: AKT1. TP53. MAPK3 (LK 4)

MT2A

BDKRB2 /
FABP2 / P2RY1 ~_ ALOXSAP
— "/
. //’\
: G
___ALDH2
. |

’

T

——
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/
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PAT2. -
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B3 SR PPI 4

Fig.3 PPI network of key genes

B 4 ZOH AR PPT NKHE



Fig.4 PPI network of core targets

2.4 BEEAE GO 1 KEGG B EE N
R4 DAVID 4 P2 G HERE S5 ¥ GO M KEGG & 45K, JFLL P-value<0.05 Nt 5, ik

AREMIZ H . GO EHEMTEREIR, JLEHH 400 4~ BP. 60 4~ CC. 98 4~ MF, 4}JliEHL P-value
BN 10 221 5 2 25 RATIR B, Count AR Thfe & 42 4% H A & G #E I 8 H ARYE 2% H P-value
B/NITRG 10 AN, 1% Count B2 (% H, HEIRAM IR LM% H, 4514 BP: RNA &M 11 5
BT HK M IERTE (Count=32) . CC: ZHfi)Fili (Count=75) . MF: [FiE 44 (Count=35)

(JWLE5) o KEGG {5 Sl E Eo i KRB, 153 140 5 KEGG {5 5l #%, 1LH P-value fix
NIRRT 20 ANEEEFEAT PTALAL, B b  R OR /MRS B I BT BT 1) G B BE S count B, Fe count
TR I B AR P - B R P 2 AR BRBR S KR RERE AL . JEiE . BRS M5 5l 16
R (version 4.2.1) i FH“KEGGREST LR MU E 531 MlEEIL [N, 52 e RIA L DRI AT R 15
3| 494 NMEPK 2 R RIBFEE, FHEH KEGG M7 al A (WK 6) .

Response to xenabiotic stimulus

Response to drug

Protein phosphorylation-

Positive regulation of transcription from RNA polymerase |l promoter
Positive regulation of ERK1 and ERK2 cascade

Positive regulation of cell proliferation

Platelet activation+

103HIQ d8 WH3L0D

Peptidyl-serine phosphorylation+

Intracellular signal transduction-
B PValue

6e-10
4e-10
2e-10

Inflammatory response-

Term

Extracellular matrix disassembly
Aging+

Plasma membrane-

Membrane raft+

Integral component of plasma membrane

Zinc ion binding{

Transmembrane receptor protein tyrosine kinase activity{

RNA polymerase |l transcription factor activity, ligand-activated sequence-specific DNA binding+

| LO3HIQ W WHILO0D |jHId 90 WH3L

Enzyme binding
Endopeptidase activity

N“ I

o
Bl
I}

0
Gene.ratio

B 5 AR-CRIBIT AS RIAHREE S GO BEESTER

Fig.5 GO enrichment analysis results of related targets for AR-CR treatment of AS



AGE-RAGE signaling pathway in diabetic complications @

Lipid and atherosclerosis @
Pathways in cancer ]
Measles 5
Osteoclast differentiation @
Human T-cell leukemia virus 1 infection ®
Chagas disease ® -logio (P-value)
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Table 4 Molecular docking results of main compounds and core targets
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Fig. 7 Molecular docking results
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2.6.1 AR-CR *F HUVECs %8 fL3% 78 f% 77 69 % °f)

CCK-8 yE il 45 F 7R, 0h %20 HUVECs ] OD 1465 (P>0.05) ; 5 Con 41HL#, Mod 4
24, 48, 72 h ) HUVECs 4lffiff) OD 1A &% (P<0.01) ; 5 Mod 4L, AC-L 41 HUVECs 41/
(] OD &.7E 24, 48 h ¥4 (P<0.05) , TfE 72 h BIEHIIN (P<0.01) ; 5 Mod 41HLH, AC-M ZHA!
AC-H 41 24. 48. 72 h ] HUVECs 40 ) OD & B B3 I, ZF7HAA B Z G = L (P<0.01);
5 AC-M 4, AC-L 41 HUVECs 4341 OD 1A f\/ERIE 24, 48 h 5 AC-M ALY, ZRAA
BEit¥E L (P>0.05) , TTE 72 h BERISS T AC-M 4 (P<0.05) ; 5 AC-M 4LL%:, AC-HZA
24, 48, 72 h [f HUVECs 4i}fiff] OD {75 (P<0.01) (WL 5) , OD {EE ik B i 41 i 20k
%, A A 4 M 1S 5 e 7 Bk a2 . CCK 45 AR KW, AR-CR 259 i Kk E 9 12.51 25, 50 pg/mL
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5 A0, 24, 48, 72 h 41f OD EMHE ( x+s, n=10)
Table 5 Comparison of OD values of cells in each group at 0, 24, 48 and 72 h ( x+s, n=10)

3 OD (450 nm)

0h 24h 48 h 72 h
Group
Con 0.221£0.029 0.597+0.045 0.928+0.014 1.234+0.045
Mod 0.236+0.010 0.380+0.02744 0.527+0.02844 0.715+0.02744
AC-L 0.228+0.020 0.459+0.034" 0.633+0.041" 0.903+0.018**
AC-M 0.235+0.026 0.491+0.019" 0.694+0.027* 0.983+0.038*
AC-H 0.242+0.018 0.551+0.013"# 0.887+0.015"# 1.175+0.035#

VE: 5 Con EbE, 24P<0.01; 5 Mod tb#, "P<0.05, *P<0.01; 5 AC-M L%, #P<0.05, *#P<0.01, F[d.

Note: Compared with the Con, 2#2P<0.01; Compared with the AC-M, *P<0.05, **P<0.01; Compared with the AC-M, #P<0.05,
#P<0.01, the same below.
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Fig.8 Total apoptosis rate of HUVECsS cells in each group

2.6.3 AR-CR *+ HUVECs @8 /% TP53 mRNA % ik 89 %vh
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A, AC-L HTHE TP53 mRNA S =R ITERH ST AC-M 4, AC-H 4715 TP53 mRNA & &

BIVAEITYEFAL T AC-M 20 (P<0.01) , $£/~ AR-CR fgi% 3% HUVECs 4/t 69 TP53 mRNA 7/KF (I,
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Fig.9 Comparison of 7P53 mRNA expression in HUVECs of each group
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Fig.10 Comparison of TP53 protein expression level in HUVECs of each group
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T A YT A AZ O FE S5 AKT 1. TPS3 . MAPKS3 85 1452 7340 3 1o S0 S 32 1 o e 2 M %
VSRR T 2% 2530 2 o3 A 45 R o E— B0 G5 SR M R, B0 FE R TPS3 5 R ZE ML AT
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W . AGE-RAGE 55 il 5 80 RO 40 [ B ARG, W BB 2 5 L 405, R e
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PR HUVECs 40 A= A 20028k i aC4H M AR I s FLP T2 B8 T % PCR Rl &7 TP53
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