#2224 Acta Pharmaceutica Sinica 2025, 60(2): 397-407 < 397 -

NIBIEIR B BT 1 NOD2/SMAD3/VEGFA E S @B IR T XS %
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R EYMEEE B2 E (i S : IBTCMCACMS21-2307-06). W47 #1 45 R % I IR 45 & 5 RBIL 451
45 12 (NOD2).SMAD K& i 51 3 (SMAD3) FlMLE A A KK A (VEGFA) 25420 BE P 2 5 45 T NOD #: %2
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Abstract: Rheumatoid arthritis (RA) is a chronic autoimmune disease characterized by synovial inflammation,
joint destruction, and functional impairment. Angiogenesis plays a key role in the pathological progression of RA
with dysfunction of endothelial cells to promote synovial inflammation, sustain pannus formation, subsequently
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leading to joint damage. Colquhounia Root Tablets (CRT), a Chinese patent drug, has shown a satisfying clinical
efficacy in treating RA, while the underlying mechanism by which CRT inhibits RA-associated angiogenesis
remains unclear. In this study, we applied a research approach combining transcriptomic data analysis, bio-network
mapping, and in vivo and in vitro experiments to explore the molecular mechanisms of CRT in suppressing
angiogenesis in RA. Animal welfare and experimental procedures follow the regulations of the Animal Ethics
Committee of Institute of Basic Theory for Chinese Medicine, China Academy of Chinese Medical Sciences
(ratification number: IBTCMCACMS21-2307-06). Network analysis identified that key genes such as nucleotide-
binding oligomerization domain-containing protein 2 (NOD2), SMAD family member 3 (SMAD?3), and vascular
endothelial growth factor A (VEGFA) significantly enriched in pathways related to NOD-like receptor signaling
and VEGF signaling, indicating that CRT may inhibit angiogenesis by regulating vascular endothelial cell function
with modulating angiogenesis-related pathways. /n vivo data showed that CRT significantly reduced the positive
expression of CD31 and VEGF in the ankle joint of adjuvant-induced arthritis (AIA) rats. /n vitro data further
confirmed that CRT effectively inhibited VEGF-induced migration, invasion, and tube formation in HUVECs,
while significantly reduced the expression of angiogenesis-related factors VEGF/CD31/Ang-1, as well as the
positive expression of VEGF and CD31 in HUVECs. Furthermore, CRT markedly decreased the protein expression
of NOD2, VEGFA, and SMAD3. In conclusion, these findings indicate that CRT may inhibit the RA-related
angiogenesis by targeting the NOD2/SMAD3/VEGF signaling axis to improve endothelial cell function, enriching
the scientific connotation of CRT in inhibiting pathological angiogenesis in RA and also offer new insights for
clinical prevention and treatment of RA.
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AL, LS8 7R o2 KB TEAR F 7E RA L& A B
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f H 2 (nucleotide-binding oligomerization domain-
containing protein 2, NOD2) R H#. 7 [ $it &, T8 5 :
sc-56168, 3£ [ Santa Cruz A & ; 8. 58 FEPUAA: ME W
FZ 4 K IR 7 A (vascular endothelial growth factor A,
VEGFA) (% 5 : ab214424).SMAD 5 % i 72 3 (SMAD
family member 3, SMAD3) (¥ %5 : ab40854). Ifil & 4 ik
#-1 (angiopoietin-1, Ang-1) (F5'5: ab183701). % % 7 f&E
Prik: (/AR - P9 Rz 4 O 35 B4 -1 (platelet endothelial
cell adhesion molecule-1, PECAM-1/CD31) ( % 5 :
ab281583), 3 [E Abcam 2 & ; HIH ¥ -3- 1% IR Mt &
(glyceraldehyde-3-phosphate dehydrogenase, GAPDH)
Uik (185 : 6004-1-1G) BRAR i S ALY B (HRP) #5id
SEPUR P (575 SA00001-1).CD31 4 £ 7 & P ik

T%'5: 11265-1-AP) HH N J§ VEGF , (75 HZ-1038),
OB = AR R AT BR 2 w5 HRP B id 3£ 5% — 40
(185 : AS014). VEGF % 3. o FE HLiA (185 : A23759).
Cy3 Fric L 2E 4 % 1gG(H+L) (155 AS007), i & 1
R AR A R/A R . Human CD31.VEGF. Ang-1
ELISA i # & (it 5 : mlI1060878R. ml1064281R
ml1060749R), I ¥ [ B¢ 4= 9 L 2 A R 2 7] ; SDS-
PAGE # i s e ) 1055 & (5852 POO12AC) Pk &
VIV (5252 POO13B), Lifif 38 = RAEM BRI A7 R
2y H]; RIPA 24 25/40 o 22 1 (15 : R0020).BCA 5 H
R s AR & (B85 PC0020). I AR (1R 5
SW3022). 4% 4 A 20 £ [# 5& ¥ ($% %5 : P1110). Triton
X-100 ($%5: T8200).DAPIA i (175 C0065), JL &R
KEREAMWAA .

FEMHE MESZOH (25 5840R), 1
Eppendorf 24 7] ; 4> H 2 B A5x4 (25 : MK3). /KE X
CO, i 7746 (B4 C1191C), 3£ [E Thermo A #; Kt &
14 245 (P45 : Tanon-5200), _¥#F Tanon BH A &) ; HLUK
1% (F-5: PowerPac Basic), 35 [F Bio Rad 2 & ; 3 i# )
F R (A5 AE30/3), HA B itk a4t EEE
BT (85 ML31) 8 &40 (A5 : MS60), | M i BH
G HLH R F R A 7] ; Revolve Generation 2 1F 3] & —
PR N B, 5 RVL2-K2, 35 [E Echo 24

KBERRFIEEEHRAOEEMTN A
ETCM 2.0 ##5 & (http://www.tcmip.cn/ETCM2/front/#/)
K R IR BB AR (BB Lt 3E) P& vh 2
PR 2 B i s DA B DN = 24 8 - 24 1 2 D 246 1 B
& (TCMIPV2.0,http://www.tcmip.cn/TCMIP/index. php/
Home) K 2 K AEAEH 1 BORH 5G4 27 B o3 e v 2 5

T, £ A ARAT K ACAEMR 7 {0 208 BE A 25 PR (9 3 2% 11F
HEENES K> 0.7).

RAGRFEFESEWEMER AL GEO i & vh
I K RA & #F 4b B i % 5 4 R I8 W HiE 4E
(GSE55235) #EAT i s 20 B 1 9 g IR A5 &
*F& (http://vip.sangerbox.com/) # AT ID & #it J 7= 57 5
K73 Br, BL P < 0.05, [log,FC| > 1 Ak, §ifi i RA vs
CON %7 A .

“RIRERE-AYEREBREE (PPI) MEH
MERZDIBEIZTE T EL oI & o AAH AR %
5 %2 STRING 10.0 (http://string-db.org/) T (4407 1
A B AR RS B, 7248 KAELERR B % RA 1 “ 25458
Fr—$5 3 He K7 A HAE L, 3742 A Cytoscape3.9.0 2 4
CytoHubba T 43 41 % $E AR ) £ K 4] 710 (maximal
clique centrality, MCC). J% 1 .0 14 (degree centrality)+
B A F o P (betweeness centrality) A1 i B0 P
(closeness centrality), B 1T S8 &S IRk, i Jm 1 B
FOR TG 49 50 AR AR r Hi 45 5 9 28
1208 5o PP 26 1) 2 4530 B Cytoscape3.9.0 47 1]
AL .

EERBEEEE S A DAVID T A (https:/
david.nciferf.gov/) Xf FiR %088 s AT KEGG (https://
www.kegg.jp/) 18 % & o b, 3t — DN KIETEAR
T RA (%0 IE % -

SIS EhH  MEYE SPF 4% Lewis K 56 X (WL H
A6 m 4k a8 R e o w] AR A BR A A, 445 & 220~
250 g, IWIVFATIE S SYXK (&) 2021-0017. ASHF 7T
FR AR RS A 20 4 92 50 AR R AR SC R E , £ rh [ R R
ST o R B Al B AR B AT S IR S MG B R A
ZALHE (iS5 IBTCMCACMS21-2307-06). 31415
Fe T o B A B R A o s R B S T T BT S5 B A

O, BT S0 A ORI, fHR 24 £ 1 °C LI/ RIS
S 12 ho

LIRS RIE N R AT

T AT 1) 1) £ 8 A% T TR VA T YRR A e v T R
FER 1 g mL IR, 7RG .

12 55 % T P K & (adjuvant-induced arthritis,
ATA) KRS a7 %R R BEAL o N 7 4, A
8 K, 434 ly: IEH 4H (CON) A4 (MOD). K AEAEHR
Fr0.5.1.2.4 %75 840 (CRT-0.5.1.2.4). FF S 4 4
(MTX). B CON 24k, o4 25 20 K B Al 0 25 R AR 6
BR, R TR NES G 0.1 mL, 5 A
ATA KRB,

P R EH % RIFUR 4325 . CRT-0.5.1.2,
4% B A 4 JAEAE MR 0.5 1.2 4 43511 R 25 3070 &
(72.5.145.290.580 mg-kg™) #EAT T 1l; MTX 414% H &
WA I PR 25 2070 B (0.2 mgrkg™) HEAT Tl WEE 44,
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£ H 17k, CON LA MOD 4145 ¥ 25 AR Fl A 3 Eh K .
B P4 0.5 mL/100 g 45 25 75 &, 29I T 4liK
WL BT I CRT-0.5 1.2 4 % ¥ W0k B 43 1) 2 20.39,
40.79. 81.58. 163.15 mg-mL"; MTX I i B ¥k & A
0.04 mg-mL",

R E LR LA L AN ATA 8 K iR CD31.VEGF
BIPAMRIE LR IRA AL NG, L5 & 24H KR
BRICHT HHUAT A S U) , ARIKBON = H 2K -100% 2
% -95% % -90% . 1% -80% £ B -70% £, W% 3E 47 6
5 i, PBS e, ¥ 0 & & ¥4 AL 20 min, 37 °C, PBS
Ve, WINPT R 15 2% 20 min, 37 °C, PBS ¥k, 3% it &1k
2% J5 10 min, PBS ¥, 5% BSA #4112 h, 37 °C, {4
Mi B LN 101 000 ) — T (VEGF.CD31) 4 °CHiE 7 it
W, g5l FE i —#i 1 h, 37 °C.DAB &4 3}, F
FH Image J 43 B FH M T A, 0 5 K BRI o 1 0 R & A
Hbr 54 CD31.VEGF FH 1 AH % ik &

HUVEC #ffit5% HUVECHI k3% T ECM &
FH B IR 3 (5% IR LT < 5% T BE 5 & 5% E KA
T); BT 37 °C.5% CO, 553246 H, B K #7041 o s
BE K 80% 7 A7 M TH A AL AR

HUVEC ifRiE S RAZ 04 fra s Kik
AL 80%~90% Ji, 0.25% il AL, 1 Fr i &
Je VB, R IRAE L S} 10* AN 1% B #5016 FLAR £ 40
it 0 B 4k 458 5% % 2 41 il 60%~70% 72 47, B Xt TR
(CON) 4 #h, BB 2 Je 25 Wl 35 n N &R TR
20 ng'mL" VEGF & T8 7= #65647 75 % 90 min /5, FN
NS TR R P () KB AEAR A (054550 pgmL™") K MTX
(1 umol-L") ¥5 7% 24 ho K 52 58 B AL 43 S % HE4H
(CON). BRI 20 (MOD)~ K AEAE AR A% < H s f) = 41
(CRT-L/M/H). 2 UM 2 (MTX).

Transwel iEB LI B H04: KW HUVEC 41
VA . 452540 Transwell /D E I EZEF A1 mL
FHJE 3% ECM B2 9% 2 & B i) HUVEC 41 g 3x10* 4>,
DL K 200 pL AH S BE 1 KB TEAR A MTX, CON 41
FIMOD NN SRR RE 772 ; Bk CON 414k, a4
T I N &K E 20 ng-mL! VEGF, Jf4h 76 ECM %8
IR AR 500 uL, R IEE 16 h )5, /N EE T
4% % B E SE 15 min, 0.1% 45548 44 £2 15 min,
PBS 7 ¥k 3 ¥, F I A 253 25 Transwell /N % = A
KRIT R M, 76 0% % B 0B T W %2 JF 0 B/ (200,
400x), K F Image J 3 AF A 8 /- il B 2/ % N R W
(1720 L 25

Transwell RZE LI FER0K 2R E T 4 °CiK
FEIL A RlAL, FI ECM il 7 58 1 8 ke, & FL 45 uL
W Transwell /NE _FFJRHE, 578 T 37 CH: I8 2 h

{6 38 57 e 3R B B M #% 3 Transwell 1% i1 100 uL
FHJC I 3% BECM K5 77 2% 5 & ) HUVEC 41 i 3x10* 1,
DA S 100 pl AH B FE 1 KAEAERR S MTX, CON 41
FIMOD I\ S5 AR5 72 5 B CON A 4h, HR &4
TE I & E N 20 ng-mL! VEGF, 3 b 78 ECM 58
AEFRAE R 500 pL, fr4ifiR TR 16 h G, N EE
T 4% £ % H B P [ € 15 min, 0.1% 45 f R Gt
15 min, PBS & ¥t 3 1K, FTH AT 2530 % Transwell /N E
EERRTHAMM, A0 RS T W IFm R
(200, 400x), 3K F Image J ¥ 14 H sh 4> HriL #2 2 /N =
T TH R 40

HUVEC 4R E R R AR SE0e 42 Hike 56 o IR ik &
VK_EFETRON 4 °C¥E R, BL 100 wL ¥4 7 o 0 22 o e 4l 1
96 FLAZ Y, K5 96 FLAR B T+ 37 °C 1% 7% 46 7 & 11 30 min
Z 1 h; AL, 280k JS B0 3 LR TR, A PBS
Yelsk2am, =AH A ER . Bk CON 44, &1L
100 L+ 1x10* A4 B 20 1 96 FLAR H, [7] B I N 243k
%24 20 ng-mL" VEGF, 2 F 5 i Kr 7% 46 N % 77
0.5 h, FE AN 100 L AH SR B 1 K EAEAR B K MTX,
NG FRFE R 77 S he BT R AEE A B8O %2 1 &R
SERITE S L HA IR (100x), 518 s 5.

ELISA ;%% HUVEC 4R8I B 4 pR A8 < & F B9
FTIEKFE HAMME 2524 h )5 HL B, T4 °C.
2 500 r-min” B0 10 min, B L& Rl . R ELISA ¥
I 5 CD31.VEGF. Ang-1 7K 7, #4F /™ 4% 4% 18 il 51 &
Ui 5 EAT

RIERIEER N HUVEC 48895 CD31.VEGF #Y
PRMEZRIL 40P AEFL 1< 1084 B85 B 42 Rl T 12 LR
o IR R SIS A AT IR 5 B A B T 37 °CL 5%
CO, W E #1597 24 h G, PBSIH T 13, i1 4% £
i 2 35 [ %€ 30 min, K X AE A 0.1% Triton X-100 4k 2
5 min. 5% BSA #f [] 20 min, PBS & ¥, # W — ¥t
CD31.VEGF MR (R Lk 8 1:200) T 4 °CUK4H
1 H K, PBSIEBE G, N2 6 9t (1:400), PBS #f
WiV G, DAPT Y 4L 2 15 min, £, i@l 5% % B4
B2 8 gL A0 47 5L T 1% LR, K Image T 3 7
CD31.VEGF [FBH R IE .

Western blot 5% 46 Il HUVEC 4B ffifE X FE A &
1B KR YR FR 24 h S I 40 M G 4L, 2 500 r-min”!
B0 5 min, 32 FiE. PBS S X 2 500 rmin” 5
5 min, 3 FiE, NS &4 AT R AT B 40 )
1) R B 1 Wl 400 o1 771 1Y) RIPA 2L M v, & T ok B2
20 min 5, T4 °C.12 000 r'min” 0> 15 min, Fi15% 3%
BN B R . 4 BCAEFIREERE, 100 °C4:
JEB AT 10 min. B30 pg s 85 A LR, ¥E K
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2 At 918 80 V 30 min+ 120 V 60 min i#1T SDS-PAGE
HLYK, 250 mA fH IR V2 7% % 60 min , PR IE £ ] 30 min
J&, N —Fu R B (NOD2, 1:200.CD31, 1:1 000.
Ang-1, 1:15 000.SMAD3, 1:1 000. VEGFA, 1:1 000)
BT 4°CHEER. TBSTVER G —HiMmBEm® (1:
3000) Hi&FFE 1 h, TBST e ik & K H ECL kL% &
SRS AN B I ER E Ak, {8 Image J 4T H 8 E
T EE ¥, 181t 5 N2 8 B (GAPDH) LA 1H 5
B EEANHEYREE.

BIBLIES 54 K F GraphPad Prism 9.5.1 %
{FE ., K SPSS 24.0 #0347 204 40 B, 9 418 Eb
R FHMOSTREAS ¢ K56 2 4 A) bh e SR B IR 35 0 2%
I3 AT, AL T 2255, 6 LSD #E4T 4 B, AN AL,
M FHE S BOGT ARG I0 . 5% 41 5 45 DA = 7
HEZ (X +5) Bon, LP<0.05 NN BB G4 % R

Z#R
1 QMIBTER B 7E RAGETT P RE E(E AL HIZHE

K FEHE T Il R RA S A1 ) I % 56 41 30 1E 40
5 48 (GSES55235), % [ P < 0.05, [log,FC| > 1 [ kx i,
i 16 HY RA vs CON 22 S 5 [A], 3L45 2] 1 216 M EE[A]; 18
it %5 ETCM . TCMIP #0405 B 3Rk BUCK A AR v 1) i e
SEFR R R JE 244 4. B S, BE T STRING #¥s & 4k
Yo IR EAE G B, #%E CRT $E1) RA 1« 2948
FR— 55 5 DR (R A AR I 2%, 19 26015 1 441 A
£, 23 782 253U F PPI M 4% . {i il CytoHubba T. 2347
WX 2% 3 0 45 AE {8 2 BT (degree = 19; MCC = 51 972;
closeness > 531.7; betweenness > 534.5) , i ik t 483 4~
0 I FH DAVID T H it 17 KEGG i i & & 4
Br, L E R 148 2kl ik . LA ER, T P<
0.001 [ HE B 28 97 16 HY 49 25 1% 0o Jl i

SO SCHR R A AN LR I8 4 28 R, R PR O 3
R 2 4R T 5 RA B IR T A “ G 28 — 98 RE 7 2K 1 AH
S (1) 8%, L F5 200 it DL — 200 i DR 2 AR ELAE L
B YA 436 . Th17 40 50 4k . TNF {5 5 38 % . PI3K-Akt
{5518 % \AGE-RAGE 15 5 18 % \NOD £ 2 1415 5 18
PR, DA K I A DR D B I AR S AL A
it 215 5 B . VEGF {5 5 8 % \HIF-115 5 18 1% . i 1
4 BE AR . 4 M S Y R OE F2  FoxO 15 5 18 % %5
(B 1A), &7~ CRT A B8 i i #2 _ I8 AH OC 38 % Kk 4% 4E
ZRAJHETERE R IER

T 356 AL A K AR AR B B 1) RA T “ 245 4 #0 b —
P9 FE (R 10 A B AE 9 4% 33— 2B 4r T, 4 R R
NOD2.SMAD3 1 VEGFA %5 #% 0 ¥ b 3k ] 55 2 &
T 58 A e SOE IR A R % B T AR 26 1

NOD ¥t 52 /445 5 i % . VEGF 15 5 1B % .FoxO 15 5 i#
P25 (B 1B). Hr, NOD2 BE /& RA 5 22 5 3 K
& KAETEAR Fr 2501 TR bR, 1 NOD Ff 52 1445 5 il
6 TP R 0 DG B T B B RS M RA IR 2 ik FE ,
Tk TR A0 SR 9 TR AR R TS T Ui SR 2 4T B AN S A SRR
TR, HEZN RA H IR G 28 9RE AT, 0 JRT i JEE 4 SR AR 56 45
TR, A% LR 2 4 AU R NOD2 8 15 5 2
G R I L4EFE RA H [R5 22 M J 358 9E R B, (61595
4 # 4k 4 K A F B (transforming growth factor beta,
TGF-B) IR G It i — DB 5 HoAH 96 1) T e
&USMAD3 [R5 5 6 5, {Ie 30 T IS 440 o 1 24 4 Mt 1)
5 A A G AR A, N RA R #E A
IR ff) SMAD3 it A il i 5 VEGF 15 538 % 119 A7 ELAF F
VAT 5 A AR A 5% () JE R Kk, @1 VEGF, 5l i 5
21Tt 354 5 RS e, 486 o o AR e, AT 2 T I A
IR AT Tk — 0 R BRI AR AR 9 RA 0 2
FEDRURH K AT AC R 250 1F FH B b 1 4% 000 52 [ VEGFA,
RER% 0T VEGF {5 5 18 B (1 145 5 24 i 457 3 A= A g i
B RN, R b, AR A HE DU ) NOD2/SMAD3/
VEGFA 15 5 i & KA TR 7 Sl RA 58 9 0 L
SO ML PN R 20 P T R 3L A L AR R R I AR IR
TR .

2 KBIERFATEERERAIARE KRR ALTHHA
CD31.VEGF HIfHMERIA

5 CON AL (2), ATA F5 B K R R O¢ =5 41 41
W1 CD31. VEGF [ PH % R 1A TH AL & 3 £ (P <
0.001); K 16 MR F 2% 7 & 41 7l A [7] 72 B Hh )i /b
CD31. VEGF ¥ BH 1t i A1 (P < 0.05, P < 0.001); 5
MTX HAH T W3 P 22 5% (P> 0.05).

3 KIBTAR FAH0E] VEGF i S H HUVEC 4 fRit
BRREED

Wik 3 s, 5 CON 4LAH E, HUVEC 41 g hn A
20 ng-mL" VEGF Ji5, MOD 4137 fl{Z & 41 fu B = &
FHAN (P <0.001); 5 MOD 4L M L, K IEAEH F % 34
EHBARFEMRR, HiTH AEENHREERE
TS R R B PRI B A (P < 0.001), vk, HowhaT #% 40 i %
BERIMAFEHSMIXAHMLUEREEH EZR P>
0.05). FE7N KAAEH Fr 25 U< B2 2H n] B B 47 HUVEC
ST LS R B RE ST
4 KIBTARFEHE VEGFiE S HUVEC &
Bz 7 A%

P51 4 1% 2 548 11, MOD 41 HUVEC 44 fifg & Jix
533 A H B CON 4 2 & 19 (P < 0.001); KIEAEAR
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Figure 1 The KEGG enrichment analysis and key pathway network diagram of Colquhounia Root Tablets (CRT) in the treatment of

rheumatoid arthritis (RA). A: The core genes were significantly enriched in signaling pathways related to the regulation of "immune-
inflammation" and angiogenesis, as displayed in the bubble chart; B: The "drug component-core target" pathway diagram associated with
the angiogenesis mechanism of CRT in the treatment of RA, where the octagonal nodes represent the active components of CRT, circular

nodes represent core network targets, and rectangular nodes represent enriched pathways
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Figure 2 Effects of CRT (the doses of CRT groups are as follows: 72.5, 145, 290, 580 mg-kg"'; MTX group: 0.2 mg-kg") on platelet
endothelial cell adhesion molecule-1 (CD31) and vascular endothelial growth factor (VEGF) positive expression in the ankle joint of
adjuvant-induced arthritis (AIA) model rats detected by immunohistochemistry. A: Representative images of immunohistochemical staining
for CD31 in different groups (400x, scale bar: 100 um); B: Representative images of immunohistochemical staining for VEGF in different
groups (400x, scale bar: 100 pm); C: Quantitative analysis of CD31 expression levels in ankle joint of AIA model rats; D: Quantitative
analysis of VEGF expression levels in ankle joint of AIA model rats. n =8, ¥ 5. ""P < 0.001 vs CON group; “P < 0.05, “P < 0.01, P <
0.001 vs MOD group
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Figure 3  Effect of CRT (the concentrations of CRT-L/M/H: 0.5/5/50 pg-mL"'; MTX: 1 pmol-L") on VEGF-induced migration and
invasion of HUVECs. A: Representative photos of cell migration from different groups; B: Representative photos of cell invasion from
different groups; C: Quantitative analysis of cell migration abilities of HUVECs in different groups; D: Quantitative analysis of cell invasion
abilities of HUVECs in different groups. n =3, X 5. P < 0.001 vs CON group; "P < 0.001 vs MOD group; “P < 0.05, ““P < 0.01,

@@ep <0.001 vs CRT-L group; *P < 0.05, **P < 0.01 vs CRT-M group; “P < 0.05 vs CRT-H group
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Figure 4 Effect of CRT on tube formation in VEGF-induced HUVECs. A: Tube formation in Matrigel (100x, scale bar: 400 um); B:
Quantitative analysis of tube formation abilities of HUVECs in different groups. n =3, ¥ +s. P < 0.001 vs CON group; “*P < 0.001 vs

MOD group; ®®P < 0.01 vs CRT-L group
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Figure 5 Effect of CRT on the levels of VEGF (A), CD31 (B), and Ang-1 (C) in the supernatant of VEGF-induced HUVECs. n =3, x + s.
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Figure 6 Effect of CRT on the positive expression levels of VEGF and CD31 in VEGF-induced HUVECs. A: Representative image of

VEGF-positive expression level from different groups, with VEGF shown in red fluorescence and DAPI in blue fluorescence; B:

Representative image of CD31-positive expression level from different groups, with CD31 shown in green fluorescence and DAPI in blue

fluorescence; C: Quantitative analysis of VEGF-positive expression level of HUVECsS in different groups; D: Quantitative analysis of CD31-

positive expression level of HUVECS in different groups. n = 3, x

MOD group
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Figure 7 Effect of CRT on the protein expression levels of NOD2/SMAD3/VEGFA and angiogenesis-related factors in VEGF-induced
HUVECs. A-E: Quantitative analysis of NOD2/SMAD3/VEGFA/CD31/Ang-1 protein expression levels of HUVEC in different groups; F:

Western blot images of NOD2/SMAD3/VEGFA/CD31/Ang-1 proteins lanes. n=3,x+s. "P<0.01,

P < 0.001 vs CON group; P < 0.01,

P <0.001 vs MOD group; “®®P < 0.001 vs CRT-L group; **P < 0.001 vs CRT-M group; “““P < 0.001 vs CRT-H group
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Figure 8 Schematic diagram of the mechanism by which CRT inhibits abnormal angiogenesis in RA
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