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YA HEFBIEE R, FiE  ARINEFIRABFIR A K 2006 (HUVECs) 3 % 5 NBP-SAP+LY 20 \NBP-SAP 41 , ox—
LDL 48 An 3 B& 20, 2 %] 4T NBP-SAP+LY450139+0x-LDL NBP-SAP+0x-LDL . ox-LDL Z 5} JE 4 32, Realtime—qPCR
HA M R R H2E AL 25 HUVECs P /8 W E & KB F (VEGF ) /28 A i A & B F % 4R -2(VEGFR-2)-Notch1/DLL4
8 ¥4 A8 5 A B KA, Western blot i 4 VEGF/VEGFR2-Notch1 . DLLA i #4548 % & & % i& ¥, CCK-8 7% . Annexin-V/
PI A %  Transwell % 2 A A B 2020 f & h M A =R B MMtz 5, 858  NBP-SAP 44 ox-LDL 2048 h
w L E N B BAR 2 Bk i T T % (19 31=3.59.2.91.2.44, P3) <0.05) , VEGFR-2 . B #k & 41 i, 7% -2
(Bel-2)%& & & ik % L (14 #1=12.57.14.49, P3 <0.05) , Notchl . Bax & & & iX ¥ #= DLI4 , Noichl . Bax & F mRNA
F35 TG #=11.30.12.41.13.08.13.16.6.96, P34 <0.05) ., NBP-SAP+LY 2845 NBP-SAP £1 48 h it 2 &4 45 2m it
EH ARE ARG, e = FE B (15 #1=4.38.3.92.4.07, P <0.05) ,Notchl \Bax # & & & ik & LRl (15
#1=8.59.20.18, P¥ <0.05) , VEGFR-2,Becl-2 & & % ik ¥ %= VEGF . VEGFR-2,Bel-2 & B mRNA & i T (1 5 %)=
14.18.11.23.12.96.19.93.20.33, P35 <0.05) , £51& NBP-SAP %% % 7% VEGF/VEGFR2-Noich1/DLLA 13 5 i %, &,
2 ox—LDL 445 2 & 19 & 4m L e A A .

[REiFE] aa¥smnk, BMKRFEAREG; AFSRAL@ln, hEREAEKET; FFE%

Effect of novel self-assembled peptide modified by butylphthalide on ox—LDL-induced vascular endothelial
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[Abstract] Objective To evaluate the role of novel self-assembled peptide modified by butylphthalide (NBP-SAP) in
the injury of vascular endothelial cells induced by oxidized low density lipoprotein (ox—LDL) , and its relationship with
vascular endothelial growth factor (VEGF)/Notchl signaling pathway Methods Human umbilical vein endothelial cells
(HUVECs) were divided into NBP-SAP+LY group, NBP-SAP group, ox—LDL group and control group and treated with
NBP-SAP plus LY450139 plus ox-LDL, NBP-SAP plus ox-LDL, ox-LDL, phosphate buffer solution. Real-time—qPCR
method was used to detect the expression of genes related to VEGF/Notchl pathway in HUVECs treated with different
and Western blot method were used to detect the expression of proteins related to VEGEF/Notchl pathway , CCK-8 method,
Annexin—V/PI double staining method and Transwell method were used to detect the cell viability , apoptosis rate and cell
invasion and migration of each group.Results Compared to the ox-LDL group, NBP-SAP treatment can improve the
damage caused by ox—LDL, enhance the cell vitality and migration, while decrease the apoptosis rate at 48 h(1=3.59,
2.91,2.44, P<0.05).The protein expression of VEGFR-2 and Bel-2 in cells were also increased (1=12.57, 14.49, P<

0.05).The protein expression of Notchl and Bax and the mRNA levels of DLL4,Notchl and Bax genes was down-regulat—
ed (1=11.30, 12.41, 13.08, 13.16, 6.96, P<0.05).
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P<0.05) , the protein expression of Notchl, Bax increased (1=8.59,20.18, P<<0.05) , and the protein expression of VEG—
FR-2,Bcl-2 were up—regulated and the mRNA levels of VEGFR-2, VEGF, Bcl-2 were down-regulated at 48 h(1=14.18,
11.23,12.96, 19.93, 20.33, P<<0.05). Conclusion NBP-SAP can alleviate the injury of vascular endothelial cells in—
duced by ox-LDL by activating VEGF/VEGFR2-Notch1/DLL4 pathway.
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2 #R 2.1 FSHAEET S A0S 77 OD B FL A L3R 1
1 ASUURIEIR S A ANAETE 1 OD (B HLE
45 n 0h 24 h 36 h 48 h 72 h
NBP-SAP+LY 4H 9 0.41 +0.01 0.53 +0.02 0.76 + 0.04 1.31 +£0.04* 1.98 +0.08
NBP-SAPZ 9 0.38 £ 0.01 0.72 £0.01 0.99 + 0.06 1.93 +0.12* 2.63 +0.04
ox-LDLZH 9 0.38 +0.02 0.52 +£0.02 0.72 +0.02 1.25 +0.03* 1.66 +0.11
papiizHa) 9 0.38 £ 0.02 0.81 £0.02 1.07 £ 0.07 2.06 +0.14 2.84 +0.15

Tk SRR LA, P<<0.05;%: 5 ox—LDL 4 b 4%, P<0.05; % . 5 NBP-SAP 4 [, P<<0.05,,

H 2 1] 0L, T30 h B &2 4TS 1 OD A L
A, AR TG0 L (F=2.01,P>0.05)., Ti24 h,
36 h.48 h.72 hi, & AMIETE 71 OD LR, 25 5
Y Gt L (F5r51=147.7 .33.53.57.79.88.19,
P <0.05), T 748 hif,ox—LDL ZH &%} B8 2H (1)
OD {8 F[%(1=2.98,P<0.05) ,NBP-SAP £H#; ox—-LDL
ZHEY oD {H I JH(:=3.59, P<0.05) ,NBP-SAP+LY 4
4 NBP-SAP 411 OD{H % (1=4.38,P<0.05) .
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Wiz 22 fe 71 Lh i, 22 R A Geit 5 5 L (F 53 5=
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ZH 20 B R T R v AR 2B 055 (¢ 43 5 =3.14
2.67,P ¥ <0.05) ; NBP-SAP 41 %5 ox—LDL 2H 4 Jiftl I
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T HE Z
M iy
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T2 REEAR, A0 0228 Sy 1858 (1 4391 =2.44 .2.91,P 1
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TR = A0 4R 28 108 55 (1 4351 =4.07 .3.92, P )

<0.05).
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2051 no AMET R/ ERANEE
NBP-SAP+LY#4l 9  61.17+3.00° 2733+ 5.13%
NBP-SAP 41 9 2143+267 12600+ 7.00°
ox-LDL4 9 67.07+1.71% 3767+ 6.03%
Xt 4L 9  18.83+3.03 155.00 = 11.79

W 5P LB, P<0.05;%: 5 ox-LDL 4 [t % , P<
0.05;%: 5 NBP-SAP 4 [t 5, P<0.05,
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=2
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HE 2 2 375 200 b 5 o I %) &4 et i/, A AR 28 )
55 3 NBP—SAP 2H 45 ox—LDL ZH %% 375 40 ifd 5 5 JIE A
S BCER S IN, 4R 28 0 A Firk 5 ; NBP-SAP+LY
2H %2 NBP-SAP 21 2 375 241 Jif 5 Joit J5e 1y 400 it i o
/0 FREBH WS T S AR 28 108055 .
2.5 AN T 48 b I F A R LA 1

ox—LDL NBP-SAPNBP-SAP
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B A4 TT48 hif R ARIA R AL

H & 1A UL, T 75 48 h I, ox—LDL 2H %5 %) B 20
20 ifd ' Bax . Notchl B9 25 (1 #i5 & I, Bel -2,
VEGFR-2 28 [ 3k & T 4 (¢ 4351 =8.59 . 13.93
10.00.28.83, P ¥4 <0.05) ; NBP—SAP 4 % ox-LDL

24 VEGFR-2.Bcl-2 1y & H £ ik & [ ¥ , Bax,
Notch1 [ 3235 &8 I8 (1 7051 =12.57 . 14.49  12.41 ,
11.30, P ] <0.05) ; NBP-SAP+LY #H % NBP-SAP
20 4 Jfd H Bax . Notchl (9 25 [R5 & 1, Bel-2.,
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VEGFR-2 By & H F ik & F 9 (¢ 43 %1=20.18 .8.59
11.23.14.18,P ¥ <0.05) ,

2.6 HAH40MIT i 48 h B VEGF/Notch i % FH G Kt
mRNA FIXT 38 i) Fu e WL 36 3

R3 KA T 48 hif VEGEF/Notch i B AHICHE R mRNA AHXF k& 19 L

2851 Bax Notchl DLLA Bel-2 VEGF VEGFR-2
NBP-SAP+LY 41 9.84 + 0.63 9.63 +£0.70 20.84 £ 1.11 0.31 +0.02* 0.24 + 0.03" 0.13+0.01*
NBP-SAP 4 0.93 + 0.10* 1.14 £ 0.12* 0.91 + 0.08* 1.06 +0.11 0.93 +0.06 0.95 +0.07
ox-LDLZ] 12.66 + 1.54 10.57 +1.22 20.66 +2.01 0.24 £ 0.02 0.21 £0.02 0.10+£0.01

T 5 ox—LDLA AR, P<<0.05;": 5 NBP-SAP 4 b4, P<<0.05,

2% 3 A UL, DA R 2 R S 4k, T Fl 48 h A,
NBP-SAP 20 % ox—LDL 2 DLL4 . Notchl . Bax %t
mRNA 235 F 9 (¢ 43 %1=13.08.13.16.6.96, P ¥J <
0.05) . NBP-SAP+LY 1 % NBP -SAP # VEGF,
VEGFR -2, Bel-2 % [H mRNA 35 F I8 (¢ 4 5 =
12.96.19.93.20.33,P#]<0.05) .
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JEE, DT S50 38 M0 ) T A PR, NBP W 484 i 1f 4
PN 2 BB IR, e 1003 29 R A8 R g, 9k
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