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Study on the target of julibroside J, inhibiting the proliferation
of vascular endothelial cells and its apoptosis related cell signal
pathways based on molecular docking technology

HUA Hui" ,SHA Xiu-xiu,JIANG Yu-chen, QIAN Xu-wu,LIU Shu

Zhejiang Pharmaceutical University ,Ningbo 315100, China

Abstract: To investigate the target of julibroside J; (J8) inhibiting the proliferation of tumor vascular endothelial cells and its
related signal pathway of apoptosis. In this paper, HPLC method was used to detect the content change of J8 in and out of en-
dothelial cells after being treated with J8; Vina software docked J8 with VEGF,FAS,DR3,DR4,DR5, TFR-1 for analysis;
Western blot method was used to detect the changes in the expression levels of VEGF, p-JNK, Bax, ENDOG, Caspase-3,
Caspase-8 ,and Caspase-9 proteins in endothelial cells before and after drug addition. The results of molecular docking showed
that the target proteins corresponding to VEGF and FAS had good binding ability to J8 and could bind to multiple sites. After
HUVEC cells were treated with J8 for 24 h,the expressions of VEGF,p-JNK and other proteins were significantly decreased,
and the expressions of apoptosis inducing proteins Bax and EnDOG were significantly up-regulated,and there was no signifi-
cant effect on the expression levels of Caspase-3,Caspase-8 and Caspase-9. J8 may inhibit the proliferation of vascular endo-
thelial cells by binding with VEGF on the surface of vascular endothelial cell membrane,and cause endothelial cell apoptosis
by weakening the activity of VEGF/JNK pathway.
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Fig. 1  Effect of J8 on the proliferation of HUVEC
and HMEC-1(x s,n=8)
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Fig. 2 Distribution of J8 intracellular and extracellular in HMEC-1 by HPLC analysis
A :J8 1y HPLC A3HT Il B AR MMA J8 I, i 11k HPLC 43471 G AN I8 I, 2 HPLC 3 H7 181 D2 LA J8 J=, 4l il HPLC 4347/ 5
E:fA J8 B, 4 it |- 35 HPLC /3#7/& . Note:A is HPLC chromatogram of the J8 ;B is HPLC chromatogram of the cell culture supernatant without
J8;C is HPLC chromatogram of the cell without J8 ;D is HPLC chromatogram of the cell with J8;E is HPLC chromatogram of the cell culture

supernatant with J8.

2.3 J8 5 VEGF.FAS.DR3,DR4.DR5,TFR-1 4>F
X R IE

K¢ #% 003K VEGF \FAS \DR3 \DR4 \DRS | TFR-1
X LA AE R S I8 R T X, AT o Z A Y A
GHET) ,EAERE <0, RUIELR > T X RE A Z 142
FIH & HgE 4, 254 fE < 5.0 kl/mol, B H 45 &
PEGE, 45 5 BB B/ X 452 B Ao 5 R A8 10 1D dg A
Pubchem %% #% FE ( http://pubchem. nchbi. nlm. nih.
gov/ ) HEAT A AR, N BIE MRS 1Y 2D 4544 (pdb %
70 ,185d ChemOffice Hi {41 e 4 il 3D 4544, [
IR 2R I AR AR A AL T e /N A BT BE, L) mol2 %
AR . 8 uniprot 4 )& (http ://www. uniprot.

org) 25 1 L P X W 9 8 11 1D, il i & 1 ID M PBD
B4 B (hitp://www. resb. org/) I #A% 0 BE AR 1)
PDB #% X304, fdH PYMOL A {4 B 7K 43+ . /1
gy BC AR, XA HRC AR AT 8 A PR, 8
AutoDock Tools W FLAA | 32 K SCAF 445 1l PDBQT 4%
ALl Z AR TG 4%, RA vina X Bk & A 42
PRI ARSEA T8 RO 32, 159 21 45 & 8 (affinity ) , A%
T LILEAE< 5.0 kI/mol 40 T 510 5 45 4 Pk
Ly a8

PG5 B W VEGF \FAS X W ¥ S s 1 S
I8 ZE A PERE T H 2 i s i, S Are -
8.0.,-7.7 kl/mol, XJHEZEF U 3,



1210 KERF=YIBER ST K

Vol. 35

3 #ZOEE VEGEFAS MR ERSE J8 #iTXHEER
Fig. 3 Docking results of target proteins corresponding to core genes VEGF and FAS with J8
E:A:J8 5 VEGF;B.J8 5 FAS, Note:A:J8 and AKT;B:J8 and FAS.
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Fig. 4 Effect of J8 (2.5 pg/mL) on VEGF
and apoptotic proteins of HUVEC

3 iFiREHit
I8 S A W Bz R 5 G DR g — b s, iU AT
FEN N HELA AP S04 il P 783 i 7 A ) 1 1, L

AT LATF - P B A R 0 1, (H HC 3 g o] Aok A2 75 5
M TR R AR R R AR IR . TR I8 RN
R AN UE T AL, AT 2 R SCRRAIRE T A 4R HR
O3B S WO T T —HERE S X LA T T
PRI o SR TR I8 XA LA A HILT I8 Sk A
2 PN S 3 2 5 00 R 3 T A A AR, SR
T HPLC 3LHE4T T I8 74 P Zh ke 5 i A, 235
TR I8 VA HE B PN Rz 0 A R, A5 A A
M E A TEM . T — PR S R & H
AEAEH, 25 Je R T 400 H88% il 4 1
ST A ) H FAS . DR3 DR4 | DR5 | TFR-1,
DL K 5 A s AR O 2 VEGE, 25 1 % B I8 X 5
FAS VEGF REfRUFEE A -

I8 N R AR T VEGF, 2 —F s B2 = 1
PRI I A8 P B 240 2 4 TR, B8 2 a0 PN B 240 34
BE 3T A | I 308 3 I R o A R R T
P VEGF 83 P4 T I 25 100l g ol 487 i )8 B, A
7 A LA F TR iAo T B . SCEkRaE " Ak
B R RE S 2 A ) R A O A Y R R, 4
VEGF (74, J8 Sy =il —Fh i1, 53 X5
RSN 73T, 25 R B3R B I8 B VEGK 454,
AT T P91 200 B P 34 4

IS5 A 25 B 2= A R AR T 05
ST R AN RN P TR (L) W S ARt
ANEPERI T 38 48 &t TNF-a , TRAIL (FAS-L 2851~
ZA T, Hoh Fas-L 5 FAS 454 38 i 55 4 167 42
FADD J5 sh 4 Ja 1T, Zebifa 2 M An i g8 i
PP G, RS S AL 5 O X AR, 4 R
Caspase {HfiPE FIE Caspase 4 i 14 4H i 07 7215 5
W', FADD 5 Caspase-8 454, 1 55 Caspase-
8 Ak, HDiE fb. # TG 1Y Caspase-8 P i i



Vol. 35 1 RS T TAER SR T 30 10075 A R A48 R s B CRC T A G AN £ 5 3 B Y

1211

Caspase-3/9, 1S MM 1=, 1M AE Caspase 44 i P
YA T {5 S i EE i AIF R EnDOG 119 B ik
RAZEL, IR AR 4 AT BOK & DNA R Bedh, 5 5 48
MR TS, i ok 525 58 R, HUVEC 40 Mg 78 i A J8
(2.5 pg/mL)ERJG , 60, 40 VEGE,JNK 4§
HEAREE T M, FFIH T AHICHE A p-JNK, Bax
1 EnDOG By £ 35 W 2 [V, 1 H XF Caspase-3 |
Caspase-8 [ Caspase9 [ 3% ik /K ¥ ¢ B 3% 19 3%
mig T8 REAR HE R I A R O INK 4 R
ko WEARIE R INK 38 56 AT I8 15 08 T A SRR L A Y
Fik, NMIESAMIET: . Bax . EnDOG >y JNK i f%
NURREE R, & I8 AR, ARk R 1
$EoR J8 AT figid i Ml 55 VEGE/JNK 3 i 1% 1 A 5|
AT . ABFFR S RS R T I8 fEid o Xf JNK
5 P AR I R AR A T, O 2k
At 2 A AIF 5 A T 6, X 41 o) ek e i 7 A i
SRR TR B 2 259 (H A B 58 A AE — 5 1)
AR TES G BIWFFE rh b 75 X INK A5 530 - i
F AR I EA T A TR N, AR 471 240 i 5 96 45 2R mT RE A AF
—E MR 2 , 1% 200 45 S A 75 7E I R 58 e A sh )
SEYS R T RIE

25 ATk, I8 g i 6 VEGE B4 F4 i 40 g
38 FE , RIS X INK A5 538 [ A0 8 42 4 28 1l 450 o B
YU T, HLBE S TR BE D3G5 A H TR T

5 o
S E 3k

1 Zheng L. Studies on the Structures and aetivities of the con-
sittuents from Albizia[ D ]. Shenyang: Shenyang Pharmaceuti-
cal University (I BHZ5R}K27) ,2004.

2 Hua H,Feng L,Jin J, et al. The study on the ant-angiogenen-
ic effect of Albizia julibrissin extracts[ J]. Nat Prod Res Dev
(RERF=Wmi 98 5 HF K& ) ,2010,22:215-218.

3 Wul,lJiang X, Jiang D, et al. Zhu Liangchun,a master of tra-

10

—
—

12

13

ditional Chinese medicine, records and experience of tumor
differentiation and treatment[ J ]. Jiangsu J Tradit Chin Med
(VLA hEEZY) ,2014,46:2-5.

Hua H, Feng L,Zhang XP, et al. Anti-angiogenic activity of
julibroside J; ,a natural product isolated from Albizia julibris-
sin[ J]. Phytomedicine 2009 ,16,703-711.

Zou K, Tong WY, Liang H, et al. Diastereoisomeric saponins
from Albizia julibrissin[ J]. Carbohydr Res,2005,340:1329-
1334.

Hua H,Feng L,Jin J, et al. Effect of julibroside J; on apopto-
sis of human microvascular endothlial cell[ J]. Nat Prod Res
Dev( KR =Wt 5 5IF %) ,2011,23 :423-435.

Kabir AK, Roy B. Anti-angiogenic alternatives to VEGF
blockade[ J]. Clin Exp Metastasis,2016,33:197-210.

Cai W W, Li Y, Yi QQ, et al. Total saponins from Albizia
Jjulibrissin inhibit vascular endothelial growth factor-3[J].
Mol Med Rep,2015,11:3405-3411.

Rathnasamy G,Murugan M, Ling EA et al. Hypoxia-induced
iron accumulation in oligodendrocytes mediates apoptosis by
eliciting endoplasmic reticulum stress [ J ]. Mol Neurobiol,
2016,53.4713-4727.

Curtin JF, Cotter TG. Live and let die:regulatory mechanisms
in Fas-mediated apoptosis [ J]. Cell Signal, 2003, 15;983-
992.

Peter ME, Legembre P, Barnhart BC. Does CD95 have tumor
promoting activities| J ]. Biochim Biophys Acta,2005,1755;
25-36.

Zheng HX,Cai YD, Wang YD, et al. Fas signaling promotes
motility and metastasis through epithelial-mesenchymal tran-
sition in gastrointestinal cancer [ J ]. Oncogene, 2013, 32,
1183-1192.

Kusuyama J, Amir MS, Albertson BG,et al. JNK inactivation
suppresses osteogenic differentiation , but robustly induces os-
teopontin expression in osteoblasts through the induction of
inhibitor of DNA binding 4 (1d4) [J]. FASEB J,2019,33.
113-125.





