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TLR4/HIF-1a 55 BB N EELIKEEREEH
FESH B8k A B 20 Be 15 15

ERZEMET X2 IMER ik 08 e PR | B W %

WE B BTN BB & 1 (Gly-LDL) X A i
Jik P Bz 4 ( HUVECs ) 19 S REB 451 B Toll #E5Z 14K 4 (TLR4) |
BT S F-1a(HIF-10) FIB I SZ A, FHRT H AT B AL
Hl, & MRAMNEE 3R HUVEGs, SE30 43 R 4 HR 40 | BH X IR
#H[50 mg/L L iE %% B J5 4 11 (n-LDL) ], Gly-LDL(50.75
100 mg/L) 4, CCK-8 ki 240 M 34 78 1% 150 ; Jal 9 52 36 )
AIMIEFfE I ; ELISA 32300 7 3 YR A8 -0 (TNF-a) .
YIS F-6 (1L-6) | 4t M [H 5B 43 -1 (ICAM-1) | IliL 45 44 i
B 53 F-1( VCAM-1) 43 W 7K - ; qRT-PCR 1 %E TLR4 | HIF-
Lo, TNF-a, IL-6 mRNA 7K ; Western blot il && TLR4 , HIF-
Lo TNF-o IL-6 7B 17K ;4% 37 TLR4  HIF-1o 1 si-RNA
T Gly-LDL X} HUVECs FI/EF , S50 45 0 % BRAL AR 7R 20
(Gly-LDL 100 mg/L) . si-TLR4 4 ( Gly-LDL 100 mg/L + si-
TLR4) TLR4 25 # 4 ( Gly-LDL 100 mg/L + si-NC1) .si-HIF-
lo #H ( Gly-LDL 100 mg/L + si-HIF-1a) Fl HIF-1a 25 5 4
(Gly-LDL 100 mg/L + si-NC2), Western blot ¥4l TLR4
HIF-1a 2 F #£357KF , 83F TLR4  HIF-1a M EAEH KR,
8  Gly-LDL (50.75.100 mg/L) 4 ¥aT 4] HUVECs 1)
58 R BE T (P <0.01) , i HUVECs 9 48 AE 4l A 5+
TNF-o \IL-6 . ICAM-1 .VCAM-1 M 3401 (P <0.001) , FiH
TLR4 HIF-1o \,TNF-o \IL-6 mRNA Fl#& 7K (P <0.05) ,3f:
BYRBEAHIPE, WFE TLR4 J5 , SHERA A, TLR4 | HIF-1a
FEHFRIEH TP <0.001), RibE HIF-1a J5 , SHE 4 A1
kb, AX HIF-1o 7K 12635 F I (P <0.001) , 1 TLR4 & (A 1E
Gly-LDLYEFI T~ ik i, 418 Gly-LDL v el aF b4
TLR4/HIF-1a RAE(5 58 B0 H HUVECs f5E 5158, =
PH I AE AN R T2 58, FBUM A B2 B4

KR WEAL IR B M A 5 N JBE R VK P B 4 5 Toll A 32
1 4, BB SN F-la

PESES R589.2
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Wl PR o 42 BRI F PR B B 2 — , T 3
2045 HEHEFZ A 6. 93 ACHUAE NS4k FRE R
PRI B i AR AF T ey, 3 A T R TR PR Y
PEPEIE AT, A PR f5c 5 20 18 P I e 2 1L 45
AR WFEE R o i P B 2 R A 5 R 1 A
i 722 14 Bl L BB A, U W PR TS 1) R 1 A
EN i T3 R NS E ATl g e = (ki R AL TN
BLARAS IR e E A 5 & AR AR BRI 2K
BEALAIG % B IR 85 H (glycated low density lipoprotein,
Gly-LDL) "', Gly-LDL RERS MR P Kz 40 i T8 A5 FnTh
AE, MH EL AR I BL i oK P B %058 B AR 4R 1)
Gly-LDL eI SR ) ( human umbilical
vein endothelial cells, HUVECs ) %8 J%iE ) b B BAKHL
i, B IA ML A R A5 10 B (AT ) B AR B

1 #MRE7HZ®

1.1 ##
1.1.1 #ape HUVECs g 8 PR b 40 B i 75
T,

1.1.2  £%3XA  LDL Human 14 H ) MNZE504: 4
PHECABR A A0 B iR T AR AR Ry
AR ; CCK-8 ) & A H A A2 0F 58 BT 5
ECM Iy [ 32 [ ScienCell 23] ;0. 25 % [ 4k 5%
F 5 Gibeo v ml s BCA 3 FHk B I 5 12057 £, SDS-
PAGE B EHEZE MR (5 x ) I H B Z RAEY
FHEATBR2 7] s ELISA 78] & 0 F DU 18R )
TAEA BR 2 ] TRIzol 1 F Invitrogen /N H; Prime-
Script™ RT Master Mix Kit 1 SYBR® Primix Ex Tag™
Kit 14 B 22 B TaKaRa 2 7l ; Toll FEZIK 4 (toll like
receptor 4, TLR4 ) B4 175 F H F-1a (hypoxia induc-
ible factor-lo, HIF-1a) JiJEEIRFER F-o (tumor nec-
rosis factor-a, TNF-o0) . F1 40 g4 2% -6 (interleukin-6,
IL-6) . B-actin FL& HRP Fric i 1L FE PR 1gC —
Pt HRP #ric i edi/h R 1gG — 4 A £ [E Abcam
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1.1.3 &M% 4B T/ESIA ESCO A
A UK R [ Bio-Rad 23 vl ; 56 % i i %
B SEE SR AR Ik R 500 H 35 [ Bio-Rad 247 ;
B0 HLIE A Eppendorf /A ] 5 SEE 52 8 it PCR X
SIS ESEE N R/A= N

1.2 FHik

1.2.1 Gly-LDL #9#1% 2% 3ClkD a8, 76 #
%%ﬁ:_l‘_,ﬂ% 0.2 mol/L HjZjhi 5 2 g/L. LDL Human
FE37 CHiFM PR E 4 B, WA mA 1 g/L
EDTA 110 pmol/L T HFILH A, 551,714,
21 .28 REEHL 100 pl 5 PR AET - 80 °C, &xilll Gly-
LDL /K-, BFESEHJG1E pH 7. 4 1) PBS 2% ol
HHT 48 h %0,

1.2.2 miaks  MIRA P BUE R4, 76 37
COKE TR B0 o R 51 IR i, &
F 37 C 5% CO, KiFtfahhi g,

1.2.3 CCK-8 FAemtfasgsaid A1 Wk T X%k
AR HUVECs il £ 20 i, #8 1 x 10* >4
L/ FL D 5 44 4 e v B2 P & 96 FLAR T, B AL
100 wl, B 5 ANEE L, FraiiEse i s,
o AN [7) 1 TR 1t K 4 B 43 A % R | BH 1 X B 2
[50 mg/L @K% FENE 8 H (normal low density
lipoprotein, n-LDL ], Gly-LDL (50.,75,100 mg/L)
4, T 24 h 5 & 10% CCK-8 Ay 8% 57 3k g 47 4
W, WEOCIE R, B R 30 min {0 bR AN E 45 20 7E
450 nm AW BUAS A S S-S, B 3
1.2.4 XRFEEHAENmpEASa s 786 fLih
DL 2 x 107 />4 H /L 0% %% B 5 SR 4, Fr i K &2
80% ~90% I, G Sk TR 2k, PBS 1 £ 5 v 4
JL, BE A B 1% FBS IR LI 35 37 5 5 I AAS 5] kB
Gly-LDL 4£e 3535 , T Wise T8k 0 h 40 )y &
F,12 h JEAER — g a8 B R, 15 R0 X
H RIS A%,

1.2.5 ELISA A& 20 i £ # &+ TNF-o IL-6 48
A 18) 6 MF 5 -F-1 (intercellular adhesion molecule-1,
ICAM-1) . sz % 28 A& 5 T 2 -F-1 (vascular cell adhe-
sion molecule-1, VCAM-1) 4% 24 h J544H40
Ji YV, $ HE ELISA 370 5 U B A5 A I b v v
TNF-o \IL-6 \VCAM-1 ICAM-1 &,

1.2.6 qRT-PCR ## HUVECs ¥ TLR4 HIF-la.
TNF-a IL-6 mRNA K -F  7E 6 LA H 55 5% 1 B2 4H
JiL, 100 24 b S5 WACEE 45 2H P9 B A0, e 1 BH S 4

PN B2 4B TR RNA R 5 S i) &K RNA 3
BESEA cDNA , SERF 26 %E it PCR #E4T H NP
. PCRY A ZR .2 x TB Green 10.0 ul, 5|9 %&
0.4 pl,51¥FH WK 1,50 x ROX ReferenceDye Il
0.4 pl,cDNA 2 ul,ddH,0 6.8 wl, SRR 20 ul,
i 5195 C A PE 30 5,95 CCIB K 5 5,60 °C ZEff
34 5,340 MEIF,95 CHEM 15 s, LA B-actin N
%2 MR

®1 519F5

B E il
TLR4 F.5'"-TCCCCTGAGGCATTTAGGCA-3’
R:5'-GAAAAGGCTCCCAGGGCTAA-3’

HIF-1a F:5'-CACCACAGGACAGTACAGGAT-3’
R:5"-CGTGCTGAATAATACCACTCACA-3’
TNF-a F.5"-GGAAAGGACACCATGAGC-3’

R:5-CCACGATCAGGAAGGAGA-3’
1L-6 F:5'-CAATAACCACCCCTGACC-3'
R:5'-GCGCAGAATGAGATGAGTT-3’
F:5"-AGCACAGAGCCTCGCCTTTG-3’
R:5'-CTTCTGACCCATGCCCACCA-3’

B-actin

1.2.7 Western blot ## TLR4 HIF-la\ TNF-a | IL-
6 FakF ¥ 3 ~4 10 HUVECs 40ffLF T 6 fL
M, L2 x 10° 40, RRAH I 22 80% BT, 4 58
AR B T AR TR 35 AR A T LR AL 3 8 h, XoF
MM T AL BE 24 h J5 , W5 6 LA R B R 5
Y PBS PR 2 I, BALIA 120 wl RIPA 2
BT UK E 5853 24# 30 min,4 °C 14 000 r/min 2.0
15 min, B R 2 W03 208 1 i B BCA EEH
VR 2 T 1R 2 U 5 20 TR A A i A 7 A
WA 82 1 EAEZE M S 100 C MR 5 min
PR, H20 pg SVEE FHETT SDS-PAGE R HLIK,
T8 F 55 # 81) PVDF i, H 5% BSA =& 1
h, VRIS 43 5 An A TLR4 —#T (1 : 1 000)  HIF-1a
—4$L(1:1000) TNF-a —Hr(1 : 1 000) IL-6 —HT
(1:1000) B-actin —PL(1:5000) 4 CHIFHF LK,
YCH TBST ¥ PVDF 5 3 ¥R, 5 min/¥K, I A 3T
(1:20000) PR E 2 h, TBST 598 3 IK,5
min/¥K, K% ECL B2 P8UR F, F Image] k14443
Frih&SHAEASANSHKEME, BHBSEHAER SN
SRR FAH, I e H 4520 26 AR kKO |

1.2.8 Gly-LDL F 71 F i % TLR4. HIF-1a /&
TLR4 HIF-1a & & £ AK-F  7E 6 FLAH#EFP 3 ~
SACANA, LA AL 2 x 10° 4, FETE IR 3 57
PR AR K 2 80% i TR G 52,
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YR R 7 I AN B I3 OB B 15 3R 3, LA
SR YRR 43 e X BR 4 AR 4H ( Gly-LDL
100 mg/L) | si-TLR4 2 ( Gly-LDL 100 mg/L + si-
TLR4) .TLR4 %3754 ( Gly-LDL 100 mg/L +si-NC1) |
si-HIF-1a 21 ( Gly-LDL 100 mg/L + si-HIF-1a) Al
HIF-1o 2534 ( Gly-LDL 100 mg/L +si-NC2) . #25i
# si-TLR4 si-NCI , si-HIF-1or | si-NC2 5 45 1 Ji %
DEPC /K475 , BU siRNA | Fi] opti-MEM 1537 57
B SiRNA W BEH 10 wmol/L, BARFH K 250 pl, #
S min;lﬁllﬁ’ﬁl 2 wl Lipofectamine 2000 5248 wl
opti-MEM 15 32 JEIR &), %8 5 min, ¥ BIAPIRN K
RS, 7 E 20 min, BFLSEHIIA 1 500 pl opti-
MEM #5373 ,20 min 2 J54 500 wl IREWINA 6 fL
M, 6 h J5FF opti-MEM B4ty 55 42 15 57 k| 4k 4L
g% 48 h SRR SC i e Z AT N — DR, oK
W3, NTIFIINE 2,

®2 MFHET

siRNA gl

si-TLR4 [ 3% :5'-GGACCUCUCUCAGUGUCAATT-3’
Fif:5'-UUGACACUGAGAGAGGUCCAG-3'

si-HIF-1a F3##:5'-GGAAAUGAGAGAAAUGCUUTT-3’

T :5'-AAGCAUUUCUCUCAUUUCCTC-3'

1.3 Sit54E  SCEEdER A SPSS 26. 0 #
PTG 20T TR « 25 TR, R4S
LA I IE A AR I 2 0 A B0 R 28k ke B e JS
SN, 241 R) B R S R 2 22 03, WAL IR] L
BORH ¢ K250, 410 22 HLBCR ) LSD- K36, P <
0.05 NERAGIFEX,

2 4#R
2.1 Gly-LDL % HUVECs &8 i& hBI&E A

Xt R ZH n-LDLZL

Oh

12h

Gly-LDL 50 mg/L4H

WeRE Gly-LDL AbFH N BZ 2, 75 24 h K6 0 240 fitg 344
TG IR, CCK-8 YA RN 45 5 R - AT 22 5%
HGFE X (F =69.96,P <0.001) , 5%F B4 OD
fH(1.09 +0.10) # kb, n-LDL #1 OD H (0.96 =
0.03) /R % HUVECs 454 1% 1 B, 22 R L5
28 (P >0.05) ;1 Gly-LDL(50.75.100 mg/
L)4H OD {H%3 54 (0.70 £0.03) . (0.59 +0.02) .
(0.53 £0.03) , 55X HAALAH LE | 40 B A7 3% % 43 51 T
[ 36. 16% 45. 77% .51. 24% , S F) AR #iME (P <
0.01) ;5 n-LDL 4 AH I, Gly-LDL 50 mg/L 21 41 fify
TG Z T 27.08% (P <0.001)

2.2 Gly-LDL X HUVECs T %8 NWHEE A
e Gly-LDL 4B HUVECs, 7€ 12 h 60 40 g 1T 7%
REJTI RS AR S0 25 R (81 1) s . 40 AT
Bheh =R A5 #E X (F =139.85,P <0.001) ,
55X BEZH AT A #8(52. 03 £1.79) A 1L, n-LDL 4 A4
H(48.55 +1.93) B/RXT AT RL HE T L RE N, 22
SIGITEFE (P >0.05) ;1 Gly-LDL(50.75.100
mg/L) 4L AT G N (35.88 £2.40)  (22.68 +
3.10) .(17.65 +1.59) , 5 X RELLAH L, 20 i 78 %
S35 F B 31.04% .56, 40% . 66. 08% , 5L 71 45 4 i
(P <0.001) ; 5 n-LDL 44 L., Gly-LDL 50 mg/L
AT RS R T % 26. 10% (P <0.01)

2.3 Gly-LDL X} HUVECs 40 Al & F 3% i% H9 5 1
ELISA A6 TNF-a TL-6 ICAM-1 \VCAM-1 437K
LB (3R 3) B A4 TNF-a, IL-6 , ICAM-1 |
VCAM-1 47 W 22 A G127 3 L (F = 333.80,
68.91.127.07.79.56, P <0.001) , 5 %F B 41 A LL,
n-LDL 4 TNF-a IL-6 . ICAM-1 . VCAM-1 %3 M 7K -
T, ZRAGTFE X (P <0.05) ; SX AL A L
Gly-LDL(50 .75 100 mg/L) 20 TNF-a .IL-6 . ICAM-1 |

Gly-LDL75mg/L4l  Gly-LDL 100 mg/L41

1 ZABRIJR IR AR ER B Gly-LDL Xf HUVECs I AE HBIS40m x 100
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%3 Gly-LDL X HUVECs 20 EFRiEHZM (ng/L,x +5,n=3)
51 TNF-a ICAM-1 VCAM-1
popitst 25.64 £0.54 100.87 +5.82 43.39+1.72 14.05 £0.43
n-LDL 28.88 +0.43 " * 130.44 +4.38* * 51.28 £2.15* 18.76 +0.72* *

Gly-LDL 50 mg/L 34.18 £0.75 * * *###
Gly-LDL 75 mg/L 38.79 £0.63 " "
Gly-LDL 100 mg/L 44.11 £0.47* "¢

F1{H 333.80

145.27 £4.95* **
159.29 £5.24* * * 101.35 +3.65** *
176.19 £3.85* * *

77.30 £3.18 % *## 19.70 £0.63* " *
21.31£0.56" " *
25.43£0.85" " "

79.56

114.64 +6.62" " *
127.07

SRR . P <0.05,* *P<0.01,** * P <0.001;5 n-LDL 41 H4% . #P <0. 05, %P <0. 01, %P <0. 001

VCAM-1 53 KT, ZRA G FE L (P <
0.01); 5 n-LDL 41 # I, Gly-LDL 50 mg/L 4+
TNF-o \IL-6 . ICAM-1 \VCAM-1 43 37K P-4 5, Horp
TNF-a IL-6 ICAM-1 43 b 7K - 2 45 G122 B &
(P<0.05),

2.4 Gly-LDL X HUVECs & TLR4, HIF-1a,
TNF-a,IL-6 mRNA RIEFF M AR E Cly-
LDL Zb¥R40 0 24 h J5, qRT-PCR Z5 58 (F 2) Bw .
440 TLR4 HIF-la \TNF-o \ IL-6 mRNA Fikfg % &
FGFE X (F =174.35 275. 06 .126. 54 .109. 70,
P <0.05), 5XFFEZ A L, n-LDL ZH A1 Gly-LDL(50 .
75.100 mg/L) 40555 1) HUVECs " TLR4 (HIF-la .
TNF-a IL-6 mRNA FikK T, Z 76 G E
(P <0.05);5 n-LDL 4 kb, Gly-LDL (75,100
mg/L) 41 TLR4 ' TNF-a . IL-6 mRNA 7K -4 55 | 2%
A EE L IR E R (P <0.05)

TLR4
2501 HIF-la

TNF-a

IL-6 w#
;\;200 I . *# o j R
i i
150 e
#®
z
= 100
Z
=
= 50 -

0
A B C D E

E2 Gly-LDL % HUVECs 1 TLR4 HIF-1a,
TNF-o IL-6 mRNA 3% (9 2201
AW R4 ;B n-LDL 41 ; C: Gly-LDL 50 mg/L % ;D Gly-LDL 75
mg/L 41;E:Gly-LDL 100 mg/L 4 ; 5% 41 L% * P <0.05; 5 n-
LDL 4 L. *P <0. 05

2.5 Gly-LDL ¥ HUVECs & TLR4, HIF-1a,
TNF-o IL-6 EEFIZMEM AR E Gly-LDL
REFEZNAL 24 h J5 , Western blot ¥ 4 i &5 11 TLR4
HIF-1a IL-6  TNF-a0 7KV, 25 5 (& 3) Bow. &4

TLR4 HIF-1a \TNF-a \IL-6 B (1A EFAH 51T
E N (F = 47.63,42.80,78.25.21.13, P <
0.001) , 5%} FEZHAH EL , n-LDL 41+ TLR4 [ TNF-a &
HAEFm, ZRAGI2EE L (P <0.05) ; 5X R
ZHAH L, Gly-LDL 50 mg/L ZHH HIF-1a \TNF-o 5 H
KT, Z T A G2 L (P <0.05), Gly-LDL
75.100 mg/L #H TLR4 HIF-l1a, TNF-u | IL-6 75 [
KT, ZRFA G FE L (P<0.05),

A B C D E
TLR4 95 ku
HIF-1a 120 ku
TNF-a 26 ku
IL-6 25 ku
B-actin 42 ku
r TLR4
#
HIF-1o w#*
TNF-a
1IL-6 # w#
iz oL * *#
B *#
'H%é *# *
ﬂb? * *
= *
E 1 -
R
0
A B C D E

3 Gly-LDL Xt TLR4/HIF-1a {5 S1# KB X EH RN

A%t B8 4H ; B:n-LDL 41; C: Gly-LDL 50 mg/L 41;D: Gly-LDL 75
mg/L 41;E:Gly-LDL 100 mg/L 2 ; 5% 41 L. * P <0.05; 5 n-
LDL 4t . * P <0. 05

2.6 il HUVECs FiE TLR4 HIF-la EHX
£ 9IH si-TLR4 si-HIF-1a # 4% HUVECs, West-
ern blot 45K (&l 4) B75. 5 si-NC 4 AH L, si-TLR4
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ZHrh TLR4 A FIL R 44. 18% , 2G5
X (P <0.001); 5 si-NC 4 # H, si-HIF-1a 2
HIF-la AL M 69. 10% , 22 54 G247 X
(P<0.001),

A si-NC  si-TLR4
TLR4 95 ku
B-actin 42 ku
B 1.5~
%
7*2! 1.0F
ﬁlié
E;é sokk
T ost
3 0.
=
H
0 B -
si-NC si-TLR4
C si-NC  si-HIF-1a
HIF-1a 120 ku
B-actin 42ku
D 15¢
%
L 1.0F
®
=
=
Sost
o sk
= ——
0
si-NC si-HIF-1a

B4 si-TLR4 #0 si-HIF-1a Xf HUVECs #f TLR4
HIF-1o & BT ER IR0
A UTER TLR4 R KK ; B TLR4 25 IS8 H 007 I C . YT HIF-
Lo ZCRKEE ;D HIF-1la HAGIT A 5 si-NCHLE. " **P<
0. 001

2.7 Gly-LDL T 7 T i & TLR4, HIF-1a f5 X}
HUVECs ¥ TLR4 HIF-1a EARILHZIE 435
J si-TLR4 si-HIF-1o %3¢ HUVEGs J& , % B8 S2 5643
ZHIMA 100 mg/L Gly-LDL 7 24 h, 258 (E 5) &
7N SX IR AR B, B 4] TLR4 HIF-1a B H
RBITHE (P <0.05) ; SR AH I, si-TLR4 4 h

TLR4 HIF-lo 8 &K FEK (P <0.05) ; S
HAH I, si-HIF-1a ZH 7 HIF-1a 2R Z26 K (P <
0.05),TLR4 R IAZF LG 225 L 5XF
HAHH, si-HIF-1a 417 TLR4 8 T (P <0.05) ,

A B C D E F
TLR4 95 ku
HIF-1a 120 ku

B-actin 42 ku

25-  TLR4
HIF-1a

A B C D E F

E5 R TLR4 HIF-1a ¥ HUVECs B TLR4,
HIF-1a & HRIERF NG
AT BEA B AL C . si-TLR4 41; D TLR4 25 # 4 ; E . si-HIF-
Ta 41 F HIF-1o 2528041 S0 R L. * P <0.05; S L.
#P<0.05

3 itig

PRI 2 — Fh LB 25 6L G IR 2R &
iE B8 PRIPE UM I 2 i 2 5 R A B BUE &
BRI P R 45405 2 5 EORE PR A i 4 I R
FE A SCREN 28 Rk, it A P R A0 0 B 3 b
PRIGR M A AR B . HETA Dy, 4 A
B3 1) H B, AT PRI v AR, A P 45 R R 1
JE B AEIE AL SN G TR R L R AR
¥ (advanced glycated end products, AGEs) 1] $ii 3 A
B2 AN % 25 S LT Rl DA 75 & M DR 9 I 4
AFO-1)  Gly-LDL & AGEs i 4y 2 — A
H AT Gly-LDL 515 s 145 N 2 451493 1) 06 R AN 452 B
FEA G5 . A5 Gly-LDL (50,75 ,100
mg/L) At ¥ HUVECs 24 h, £ 1% R &K 36. 16% .
45.77% M 51.24% ; ;T 78 R [FFAK 31.04% . 56. 40%
F1 66. 08% ; H-AL ¥k TNF-a , IL-6 . ICAM-1 . VCAM-1
AR 4300, 6B Gly-LDL fE % A 41 i A= A7 %
FEERRE ST, R it A R T R, -2 Ve B Al
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KB AFFT R R DR I P R B4 S
TLR4 {55906 A ¢, 78I P B 748 8 3 A0 A i
o B AN R BN TLRA 15543 BE 3 , LA ik
TR AL SR TLRA 2 5500 PRy 2 A B 5t
P&, TLR4 BE%1H 15 NADPH Ak % PE, S 3k N
TR, I ERE PR R I A IR R RE & R T
W PRI 14 PR B 2 43 v, R 58 4R 40 B 38 i RAGE-
TLR4-PKCB1 15538 I/ 518 1k A S ™ 5 | i
% %4 # A (high mobility group protein B1 ,HMGBI)
T PR 2 A 3t B ol 3 TLR4/eNOS 3 #% 2 5 4
MRS EF Sk D REBAS . A T HIIE Gly-LDL &
i TLRA 5 5 38 B A 5 10U Y B ST R, AR
58l HUVECs 7E A58 %, 45 R WK Gly-
LDL RE#2 /= HUVECs # TLR4 HIF-1o \,TNF- Al TL-
6 mRNA FIEE /K-, 2B Gly-LDL BB 3% TLR4
{55 A2 7E R AE T TNF-a 1 IL-6 (9335, At
A N B ARG . B2 Gly-LDL i@ &t TLR4 15
S A R AT SN, 2 H R 1 A R R [ R
WF7E"") B TLR4 {55 AERE A HIF-1a B 0R TNF-
o JL-1B 43, HIF-1 o S2 A FIIH 2L 20 ) vp G A%
ST AR TS HIF-1oc 19 22 Mok i 5L A0 T A< Tk
e kA R a5 B3 12 b 4E A, VHL &
FIRESEERIZ RIEHER , 512 ZLiE R4S G 1) HIF-
Lo B EE B R A IEOIRAS T HIF-1 o AL 1
i, 5 HIF-18 456, 76 40 Mo A N 5 S8 g T 14
GEA WIS R SE R S HIF-1o REAS 1Y 1M
WA K F R AR B R 1 238, B &
RAER® T BGE TLR4 BEF 545 HIF-1a %
ik, 7E Gly-LDL ¥l T UL #k TLR4 (HIF-1a JEA , 45
R Gly-LDL BEf% |14 TLR4 F1 HIF-1a 55 7K
-, R WA W] BE A7 AE DRI AE H  DUER TLR4 A
J& ,TLR4 1 HIF-1a FE HF A T, MTLER HIF-1a
FEHJE, A HIF-1a 8 135 T, 1 TLR4 & H
£ Gly-LDL Tl F /502 Ly, B4l , Gly-LDL I+
P4 TLR4 55, 1405 HIF-1a £35S HUVECs & 45F
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The TLR4/ HIF-1« signaling pathway mediates glycated low density

lipoprotein induced injury of human umbilical vein endothelial cells
Qiu Junhui' , Liu Meizhi’ , Sun Dusang”,Pan Ting’ ,Zhao Weiwei’,
Sha Wenjun®,Lu Jun®,Lei Tao'"

('Shanghai Putuo Central School of Clinical Medicine, Anhui Medical University, Shanghai 200062 ;
*Dept of Endocrinolog , Putuo Hospital Affiliated to Shanghai University of Traditional Chinese Medicine
Shanghai 200062 ;°School of Medical and Life Sciences, Chengdu University
of Traditional Chinese Medicine, Chengdu 610000 )

Abstract Objective To investigate the effects of glycated low density lipoprotein ( Gly-LDL) on the growth of hu-
man umbilical vein endothelial cells (HUVECs) and the expression of toll like receptor 4 (TLR4) and hypoxia in-
ducible factor-la (HIF-1a) , and to explore its possible mechanism. Methods HUVECs were cultured in wvitro
and divided into control group, positive control group[ 50 mg/L normal low density lipoprotein(n-LDL) ], low con-
centration, medium concentration and high concentration Gly-LDL(50, 75, 100 mg/L) groups. Respectively, the
effects of different concentrations of Gly-LDL on survival rate of HUVECs were detected by CCK-8; The motility of
HUVECs under different treatments were detected by wound healing assays; The level of inflammatory cytokine,
such as tumor inducing factor-a( TNF-a ) , interleukin-6 (IL-6) , intercellular adhesion molecule-1 (ICAM-1) and
vascular cell adhesion molecule-1( VCAM-1) were detected by ELISA; The mRNA levels of TLR4, HIF-1a, TNF-
a and IL-6 were detected by qRT-PCR; Protein expressions of TLR4, HIF-1ae, TNF-o and IL-6 were detected by
Western blot; Respectively, si-RNA of TLR4 and HIF-la was used to intervene the effects of Gly-LDL on HU-
VECs. The experiment was divided into control group, model group ( Gly-LDL 100 mg/L) , si-TLR4 group ( Gly-
LDL 100 mg/L +si-TLR4) , TLR4 unloading group ( Gly-LDL 100 mg/L + si-NC1 ), si-HIF-1a group ( Gly-LDL
100 mg/L + si-HIF-1ae) and HIF-la unloading group ( Gly-LDL 100 mg/L + si-NC2). Protein expressions of
TLR4 and HIF-1a were detected by Western blot to verify the interaction between TLR4 and HIF-1a.. Results
The survival rate and migration rate of HUVECs were inhibited in Gly-LDL(50 mg/L, 75 mg/L, 100 mg/L) group
(P <0.01), the inflammatory cytokines, such as TNF-a, IL-6, ICAM-1,VCAM-1 increased by Gly-LDL function
on HUVECs(P <0.001), and the mRNA and protein levels of TLR4, HIF-la, TNF-a and IL-6 increased by Gly-
LDL in a dose dependent manner. After TLR4 was knocked out, the proteins expression of TLR4 and HIF-1a were
down-regulated compared with model group( P <0. 05) ,but after HIF-1a was knockout, only the protein expression
of HIF-1a was down-regulated compared with model group (P <0.01) , while the protein expression of TLR4 was
up-regulated under the influence of Gly-LDL. Conclusion Gly-LDL may inhibit the proliferation and migration of
HUVECs by up-regulating TLR4/HIF-1a inflammatory signaling pathway, and promote the expression of inflamma-
tory cytokines, leading to vascular endothelial injury.

Key words glycated low density lipoprotein; human umbilical vein endothelial cells; TLR4; HIF-1«



