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Effects of esculin proliferation and oxidative
stress of ECV304 cells damaged by AGEs
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Abstract ;. To explore the protective effects of esculin on vascular endothelial cell line, the effect of esculin on the proliferation
of human umbilical vein endothelial cells cultured in vitro by AGEs was evaluated by CCK-8 assay. The effects of different
concentrations of AGEs and esculinon on the levels of nitric oxide (NO) and asymmetric dimethylarginine (ADMA) in endo-
thelial cells were examined. Endothelial cells oxidative stress related indicators were detected , including superoxide dismutase
detection (SOD,) ,reactive-oxygen species (ROS) ,and malondialdehyde ( MDA ). Lactic dehydrogenase (LDH) ,total choles-
terol (CHO) ,triglyceride (TG) and low density lipoprotein (LDL) were also detected. The levels of adhesion-related fac-
tors ; vascular cell adhesion molecule-1 ( VCAM-1) and intercellular adhesion molecule-1 (ICAM-1) were also evaluated. The
result indicated that 200 mg/L. AGEs significantly inhibited the proliferation of human endothelial cell ECV304. The esculinon
could inhibit the proliferation of endothelial cells induced by AGEs,and it was concentration-dependent. At 25 mg/L, the pro-
tective effect was the highest. The oxidative stress index ROS results suggested that esculinon could resist AGEs-induced ROS
production and improve liquid metabolism : cholesterol, LDL and TG levels were significantly improved after the treatment with
esculinon. The esculinon could significantly inhibit the expression of the endothelial adhesion factor VCAM-1. The expression
of NO was increased and the level of ADMA was deceased. Esculinon could effectively promote the proliferation of human vas-

cular endothelial cell and had potential effects on endothelial cells in improving ROS, lipid metabolism and adhesion factors
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and NO releasing.
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HURNA, SIWRaI LR 1, SEitE & PCR 25 pl [
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pb SR Ry R AR Y. NIRRT R 195 C 10
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LR EE PCR MEEHS|¥FF 5

Real-time quantitative PCR primer sequences

5141

Primer

ICAM-1(196 bp) '-CTCTCGCTCTGTCACC-3’

"-GGAAGTCTGGGCAATGT-3’
VCAM-1(127-bp) '-AAGCAAAGGGAGCACTGGGTTG-3’
GAPDH(254 bp) '-AACGAATTTGGCTACAGC-3’

5
5
5
5
5
5'-AGGGTACTTTATTGATGGTACAT-3’

"-TCTGATGAACAAACTTCGTGAAAC-3’

AR VAL R
Location of gene Accession code
3018-3033 NM_000201. 2
3213-3197 NM_000201. 2
2591-2612 NM_080682. 1
2717-2694 NM_080682. 1
1048-1066 NM_002046. 3
1301-1278 NM_002046. 3

1.277  NO AR A8 % 35 47460
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W o R FHBEIRE S 2 W B 30 XF ADMA $E4 7RI, 5
AT A A U 5 S
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At rh i E A 3 WU L, g DY
B B b #E 22 (mean + SD) KR, Bl 45 Rk H
Prism6. 0 GE i+ A7 A 1, 20 [A) B A J7 22 55 1k
BF 2 ] LAl ¢ A g, 24 AR B &R

ANOVA 7348, I7 ZAF#H R MAESHR K. P <
0.05 L2 Lo
2 #R
2.1 FEPHERINEMMIGTEN

AGEs fE[] ECV304 4Hifif 24 /NI JS , W& 1A Jip
N, 5 P R AR LG, 2 AGEs YR 5 T 50 mg/L
I, A R R AR (P <0.05) o & 1B n]J,
AR (2.5.5.10,15.20 25 mg/L) Z& iz 1 R AE
T AGEs £ ECV304 451475 140 , 2428 j 1 R vk
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Fig. 1  Esculin diminished the inhibitory effect of AGEs on ECV304 cells
1 : A:AGEs X ECV304 2 fa X458 (52 M0 ; B : F 2% AGEs B ECV304 fif5 %20, * {835 BSA 41 H#%, P<0.05, Note:A:the effect of AGEs on
the proliferation of ECV304 cells. B:the effect of esculin on AGEs-treated ECV304 cells. * Compared with the control group,P <0.05.
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Fig. 2 Effect of esculin on ROS formation induced by AGEs
T : 4200 mg/T. AGEs f PRI [HI 40 Y ROS (7KK 5 B AR BE AGEs X4 ROS fy A URSE IR 5 €« 2% B B AR REAS IR i il J
Xt ECV304 1IN ROS A Gr s s D 28 ) HU % AGEs #E /G ECV304 U3 A ROS ZK-F- g5z, * AR5
control 1 H 4%, P <0.05 *{t3£ 5 control 41 H4Z, P <0.05, Note:A:The level of intracellular ROS at
different time after treatment with 200 mg/L AGEs. B:The effect of different concentrations of AGEs on the production of ROS in cells.
C: The effect of esculin on ROS production in ECV304 cells at different time. D ; The effect of esculin on ROS levels
in ECV304 cells after AGEs treatment. * Compared with the control group, P <0.05.* Compared with the AGEs model group, P <0.05.
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M7E 78 B W Z X AGEs BUfit iy ECV304 it Je Bl RS (15 2C) o FlidE 2% B W R A TN
ROS ,SOD MDA \LDH “EAHCIEPRIGRLM . (£ AGEs 31, ROS (/K- L SRR A 94 (151 2D) , FH K
YERIR BT AGEs /I [a] A3 i, 40 ROS 1 AR B OLINIEL 3 Frs, al LA H 28 AGEs Ak



Vol. 31

WS R EX AGEs Biil i ECV304 41 i 1451 K S AL LAY 52 1

1443

(40 g, 7 MDA, LDH, CHO, LDL, TG % & # i,
SOD R A PERRAIR, S X BRG] LS 35 25 5 (P
<0.01) 5 M fINAZE B2 H 3 Jm al $i 5 SOD iR 17, [

A

# | B

b3 S

MDA
S

MDA content (pmol/L)

it MDA .LDH .CHO .LDL TG & 12,5 AGEs Bi#I4]
HHECEA B EH2E 5 (P <0.05),

B3 HFEPEXNENEHEXERHI0E
Fig. 3  Effect of esculin on oxidative stréss related indicators
T A X SOD RS T ARZIR s B : % MDA ¥R B2 ; C: X LDH 3R JBZ A952 00 s D X5 CHO YR BERIRZ I s B %) LDL Y& B B2 s F o XF TG ¥R A4
o, ARE 5 control 1AL, P <0.05," 5 AGEs BRI L4, P <0.05, Note:A:Effect of esculin on SOD enzyme

activity. B: Effect of esculin on MDA concentration. C: Effect of es¢ulin on. LDH concentration. D ; Effect of esculin on CHO concentration. E ; Effect of

esculin on LDL concentration. F; Effect of esculin on TG conéentration. * Compared with the control group,P <0.05.* Compared with the AGEs

model group ;P <0.05.
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TEREME I ] P9 B2 RGBT 19 2235 . RT-qPCR K il
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7£ AGES ¥ FVCAM-1 mRNA Al ICAM-1 mRNA
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4.4 £0.7 1% 7B AGEs (85323 in A % iz
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0.05) .,
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S E B, R RG] AGEs ()75 M4 B AE
WEPRIG I ARE I B iR A B R

TEARBFFE T, 18 3 4 18 AGEs 15 35 i A5 # Jik
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B4 ZERZEXNMEMMEXS FRIZNF
Fig. 4  Effect of esculin on expression of vascular adhesion related molecules
TE A AR FRZL ICAM-1 35 H I RIEKCF s B A RIAE B VEAM-1 38 I RIE KT C AL BEZ] ICAM-1 mRNA (323K D ARl AL
L VCAM-1 mRNA (335K F . * 0% 5 control ZH HL#%, P <0.05, 483" AGE=BSA 4 1%, P <0.05, Note: A ; Expression levels
of ICAM-1 protein in different treatment groups. B : Expression levels of VCAM-1 protein in different treatment groups. C: Expression levels of ICAM-1

mRNA in different treatment groups. D ; Expression levels of VCAM-1 mRNA in different treatment groups. * Compared with the control
group, P <0.05. * Compated withtAGE-BSA group, P <0.05.

NO# &
NO content (umol/L')

B

BS FEBAEREINO HEXERKEN
Fig. 5 Effect of esculin on NO related pathway

TEARFIALBEZH ADMA (95 5 B R4 B — S AL R

of ADMA in different treatment groups. B :content of nitric oxide in different treatment groups.

R£#E5 control ALHLH, P <0.05,% 5 AGEs BLRIZH 14, P <0.05, Note: A :content

* Compared with the control group,

P <0.05.* Compared with the AGEs model group,P <0.05.
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FOMESEAL SRR BACI | ZEAC RSB KB
fRIHAH SCH8H7 CHO,LDL Fl TG on, InAZ B H %
J& B3 LDL A TG 7K, {HAS [R) e B2 8] R LA
Giiter g, IO, 2 R E— e R T Dk
#H AGEs 5| IR i 2=l .

ARYR S 15 0 K T A YRS B 4 ICAM-1 A1
VCAM-1 7KF-. AGEs 55 RAGE 454 )5, Tl 3@ i 4% A
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AGEs By45i45 , i 11t A% ROS 7KF , 58 fin4t b ik
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