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PPARa agonist inhibits expression of ICAM-1 and VCAM-1 induced by high glucose concentration YANG Ji-cai
(Shizhu County People’s Hospital ,Chongqing 409100 ,China)

[Abstract] Objective To investigate the effects and underlying mechanism of peroxisome proliferators activa-
ted receptor(PPAR) « agonist fenofibrate on the high glucose-induced expression of intercellular adhesion molecule-1
(ICAM-1) and vascular adhesion molecule-1(VCAM-1) in human umbilical vein endothelial cells. Methods Human
umbilical vein endothelial cellsC(HUVEC) cultured in vitro were used in this study. HL-60 adhesion to endothelial
cells was evaluated with rose Bengal staining and the absorbance value was measured with a microplate reader at
570nm. Cell ELISA, supernant ELISA and RT-PCR were performed to determine the expression and secretion of
ICAM-1 and VCAM-1. Nuclear and cytoplasmic extractions of HUVECs were prepared and Western blotting was
performed to detect the protein level of IkBa, phosphated IkBa and p65 subunit. The translocation to nucleus of p65
was also confirmed with confocal microscopy. In addition, cellular reactive oxygen species(ROS) level were detected
with flow cytometry and confocal microscopy. NADPH oxidase activity was measured using a lucigenin assay. Results

(1) High glucose induced the expression of ICAM-1 and VCAM-1 in endothelial cells significantly. (2) PPARq ag-
onist fenofibrfate,nuclear factor kappa B (NF-kB) inhibitor pyrrolidine dithiocarbmate (PDTC) and nicotinamide ad-
enine dinucleotide phosphate (NADPH) oxidase inhibitor diphenyleneiodonium (DPI) inhibited the high glucose-in-
duced expression of ICAM-1 and VCAM-1 in a dose-dependent manner. (3) Exposure to high glucose promoted IkBa
degradation in cytoplasm and increased the protein level of phosphated IkBa were also increased in HUVECs induced
by high glucose concentration. At the same time, high glucose increased the production of ROS and NADPH activity.
While fenofibrate reversed these effects via the NF-kB pathway and the activation of NADPH oxidase. Conclusion
PPARq agonist fenofibrate inhibits the expression of ICAM-1 and VCAM-1 induced by high glucose concentration
through suppressing NF-kB pathway and NADPH oxidase activation in human endothelial cells.

[Key words] endothelial cell; PPAR« agonist; NADPH oxidase; high glucose; nuclear factor kappa B
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L1 Bk M199 4 M 55 37 0 6 2 % B2 A g B Gibi-
co A, ELISA i&£7) & W § NeoMarkers 4\ 7 , TRIzol 1 RT-
PCRIXF &M A Takara 22w B 51 ¥ 1 Invitrogen 2 & &
T - S LA % i 3 2 1 B G0 M B B A I S 2 Pierce 2
AL ISR AT 4E R B Millipore 24 | ST A Bractin 44 St
A TeBa Hifh it A phospho-TcBa(Ser32) i £ 1 B Cell sig-

naling 2% 7 . &R A W H Sigma-Aldrich A #] .
1.2 B
1.2.1 ZAfEEE 3% K44 A3 0. 190 I 28 Je D Bl 0 4L 1F 3 1 i

Jik P9 B AR AT P9 B2 2B T & A 25 g/l 19 9 B A0 AR K R
120 %0 if 4 M 9 M199 i3 SEHEAT B 3% . 40 MR 285 2 A VI
DR 470 70 G 0 40 i 4 2 ik 31 95 %6 L b AR IR SR A A 9% 1~ 3
R4, HL-60 4 ZR W A 2 E ATCC A d] . H&H 10%
JIG 4 L3 i) DMEM ¥ 3% W5 #4785 5% . 85 9% 47 ) HUVEC 4y
U IE W4 E A I 33 mmol/L) ; 25 45 8 [ A JE i
D14 (fenofibrate) 500 ng/mL ; T i 4 (75 Bf + fenofibrate 50
pg/mL) . fenofibrate 75 pg/mL F Wi 4 (/& M + fenofibrate 75
ng/mL) s fenofibrate 100 pg/mL F i 4l (& #% + Fenofibrate100
pg/mL) ,PDTC 2 (& 4% +PDTC.DP 4 . % 4% +DPD).,

1.2.2 ARG 240 8 % B8 R AT Rose Bengal Bt 5,
TP EAT A BT . R Bk P B 40 i CHUVEC) 4 #7219 i
W 96 LB TP A KBRS . TR, FfLmA 100
pL HL-60 402 (3 X 10°/mL), 37 CIEH#EF 1 h 5. A
JCTH PBS 53k 2 IR K BR A M 200l . Rose Bengal Yt 8 J5 FH i
FRAY (UVM 340 microplate reader, Austria) F 570 nm J% {3
WARFLIOL . HL-60 4 I %5 Hf %75 5 A570 nm, A570 nm=
T HL-60 41 M /Y N B2 20 B W 0% (8 — Bp 4l P9 B2 40 e i
JGfE .

1.2.3 4l ELISA Fi4iififd Fig ) ELISA Jll & 408 ELISA
5 7 AT AT, HUVEC 3% F 96 L B fie 42 3 1 15 37
W, F WG A% 2 5 EEE E 15 min, 3% 4 1ML % 3 E
(BSAYZE E ] 2 ho A 50 B B FL A ICAM-1 fl VCAM-1
Piik G 4 CRb i 285 I ABAR 1 S AL P A e 1 2R 40 R 1eG
37 CHEE 1 h, HAHHMEHA 0.05% Tween-20 #y PBS % 3
K. ICAM-1 F1 VCAM-1 i1 3K 35 38 o8 i A o 554k ¥ B i 9
(OPD)J5 T 492 nm K I E R HEARBOG(H AT E B . 40 |
W HUVEC 43 i 1) ICAM-1 #1 VCAM-1 [ A A8 I (1
ELISA {7 & 2 BG40 e

1.2.4 RT-PCR H TRIzol & 4& B0 I i RNA, fAFEA
L5 e 8 RNATE 25 L RLLKR P AMY 4R
PEHEAT WG SRR o T 2 L 300 S 72 A S RARUGE 3 Gene-
Amp PCR System 9700 ( Applied Biosystems, ABI, USA) 3 17
PCR "3, Frfs sl 945 (DICAM-1.1F 3L : TGG TAG CAG
CCG CAG TCG TA ; x X: CTCCTT CCT CTT GGC TTA
GT, =¥ K ¥ 330 bp, (2) VCAM-1, IE X :CCC TTG ACC
GGC TGG AGA TT; e X : CTG GGG GCA ACA TTG ACA
TAA AGT G, =¥ K E 280 bp, (3)GAPDH, IF X . CGG
TAT CGT GGA AGG ACT CAT G; Jx X : TCC TTG GAG
GCC ATG TGG GCC AT. = #) K fE 501 bp. PCR =¥ 1&
1.5 26 BN Wl I - 16 A A K B IS HE IR AL & B Y 50 A
JoE A8 43 BT 7 e HEAT R S34T

1.2.5 2008 AR I 45 A0 R REEN I 40 IR A 40 i 3 2R
P11 o SR P 7 R TR A R A 2 R A K 4 T A 1
BUAR &S MUl W #E 47 4 i S8 3 ] 2 X SDS Laemmli 44
it 24 g 5% v AR UL . Bradford J5 vk #E47 8 H o &, B 50 pg &
HEAT 12% SDS-PAGE HLIK 5 B B R L 4 E K. 5%/t
B EIRTHMA 1 h G H—di 4 CHEFLR. BFRPHN
— B4y R Rt A Bactin FLR P A TeBa Hi 1A %?}T/\
phospho-TkBa(Ser32) 74, H 5w B BRPT A p65 Hrik, ¥Eik
XoF R ) B0 37 CIE lhvmﬁﬁ%ﬂﬁwiﬁﬁﬂ’ﬂt%kfﬁﬁuﬂ
17T X R BEG . BRI IG AT % B4 b .
1.2.6 LR BHUBT e o2 Jabn i & 4i fd iy p65  HU-
VEC :F+ 0. 1N Z R B A MU N EIEF FAERKREME
JGM 4% 2 B P EEE E 1 0. 01% Triton X-100 i % 15 min,
3%BSA # A1 G BT AL p65 —HiWH 4 CHH, A

FITC pRicf#E P M =40 37 CHEH 1 h. IR M B R
KA.
1.2.7 40 SR 3L 5 45 2 2k B 4G T 40 L 9 ROS sk

2",7'-dichlorodihydrofluorescein diacetate( H2-DCFDA) 2 —Ff
JIE v 1 1 BE 1% 0 40 L Y ROS 7K P 19 9¢ )6 8 52 i A 48 i
ROS &AL J5 A4 B RE % & ) 38 B 4 6 9 6 9 27, 7'~dichlo-
HUVEC | & [A] ¥ & 11 fenofibrate (50 ~ 100
pg/mL) WAL BE 1 b J5 P& T 900 8 h, 40 T %S s . 7E 5%
FW M A H2-DCFDA (& BE 10 pmol/1)37 CH 3¢ 1 h,
PBS ¥ % 40§l J5 0. 01 % BEf-EDTA WL 4. HI &/ 1%
BSA 1y PBS i 5 4 Ml 8 9% - it X 4l i A8 HE 47 4G U (525 nm J%
K)o ik 4i il B i — & £ MEBE (dihydroethidium, DHE) 7£
i ML PRI ROS S 5 A 807 A 21 68,58 6 1 2 MEBE 76 15 97
Hjin A DHE(10 pmol/L) 37 “C ¥ 3% 30 min, i i3 St 5 £ 3%
BEAS I 21 (3,5 38 BE (610 nm)

1.2.8 NADPH S AL A MW E R A AL % RO &
NADPH S {0 B & PN & A B 0 1 700 7 200 B 24 A T
He 0B AR S5 L AR B ORI T TRIS-REBE 22w Y  Bradford
BEEA S E. 5% A 1 mmol/LL EGTA, 150 mmol/L J§
B .5 pmol/L lucigenin Al NADPH (100 pmol/L) (& F Yy 1
mL) (B2 44 2% vh i (50 mmol/L, pH 7. 0) & B 4 & I
NADPH % AL 1, A 100 pg 25 FUR 3% 0z HT A 4R 7 %
X (Orion [I .Berthold Detection System, Germany) jlll 7& Y& T &
i AR 30 s ME 1 W IEINE 30 min, JoHE Y KL 2 vh
WM EEAE R T FH. MELSE KM cpm « mg HE '+
min ' KR,

12,9 il RO T . £ 410 T one
way ANOVA {E % 112 53§, L P<C0. 05 22 5 % it 2
2 & R

2.1 fenofibrate,NF-«B il NADPH % 4k i #11 il 55 £ 30 i =
WA S0 N 41 ICAM-1 f1 VCAM-1 Kk SR ERH
2 2 UL 5 68 2000 P 006 9 DKL 10 2% 3 R 20 0
ROS KT % 8 4 2 91, 40 9 FI e 06 ke — B 1% 2026 1
(PDTO) Al KL (DPD T #i HUVEC 1 h J5 F-1E & B 3R 5
TSR 24 b 40 26 B e 2 2R B R R RE A8 I 2 S HIL-60
4 il 5 HUVEC /9 %5 B, DPT #1 PDTC /] LA i 3 % 31 & 4 o
PR AN B RN (R D, BFSE 45 A B 7R fenofibrate 5
e A 0 ) 7 WA S HIL-60 405 HUVEC # 2
BBL(FE Do 5 BRI —8 ELISA 73 Hr& R B8 fenofi-

rofluorescein,
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brate.PDTC A1 DPI #J ] & % [ % &5 85 % § 19 ICAM-1 A
VCAM-1 4 4 Jlg A 2r W (5% 1. 53 4b. RT-PCR %5 1 £ W
fenofibrate ,PDTC A1 DPI ¥ a] I, 2 B A &5 B F 19 ICAM-1

mRNA K030, [FIHE . &S 800 VCAM-1 mRNA K-
) Tt 2 8% fenofibrate , PDTC #1 DPT 411 il .

®1 ZHBRAFHMIXE . ICAM-1 [VCAM-1 BE R 15k (T+5)

21 5 A570nm ICAM-1 A %, VCAM-1 4 ICAM-1 43 i VCAM-1 43 i
X BR 26 0.3240.01 0.03640. 007 0.17+0.015 0.1140.027 0.073+0.008
o b 2 0.6+0.02¢ 0.235+0.012¢ 0.2340.017¢ 0.273+0.036¢ 0.23940.034¢
Fenofibrate (R [f] ¥ B2 T i 41
50pg/mL 0.5240.034 0.185+0.0134 0.18340.024 0.2374+0.0164 0.213+0.0114
75pg/mL 0.4140.024* 0164+0.0114~ 0.168+0.024 0.221£0.0394 0.185+0. 0044
100pg/mlL 0.39£0.044~ 0.148+0. 0064~ 0.177+0.0054 0.196+0. 0054~ 0.17240.0064 %
PDTC 4 0.4240.014 0.13240.0044 0.177+0.0194 0.158+0.0134 0.151+0.0074
DPI 4 0.4£0.014 0.146+£0.0114 0.161+£0.0214 0.169+0.0124 0.153£0.0194

TF 50 ML e, ¢ P<<0. 05; 5 R B4 4L, A P<<0. 05; 5 fenofibrate 50 pug /mL F W4 ez, * P<<0.05; 5 fenofibrate 75 pg /mL FHi4l ke

7, % P<C0. 05,

2.2 fenofibrate I 4l & W% S 19 HUVEC p65 W 5 i #% &% fi7
W Lo MOBE AL 920 4 W0 25 5 52 7% /F K 16 E % 4 fF T
HUVEC(5. 5 mmol/L %5 %5 ) H p65 W 547 T M N . &b
B 45 min J5 LA A IO 8 BE W 4G 5% (7 1), 2 HUVEC
Ji fenofibrate BUAL TR B HEXT p65 Bk B M0 o 01 0
CB 1) FRS A 5 5 08 IS J MR o 0 065 28 11 K OF K 4
WK BT T 45 min W] DL ZE WO A% N p65 AY B H K
S M P K T e AL D65 10 52 KT
H B A s fenofibrate [a] 4 AT LU & 48 7 A2 B X PR . fo %
R3S  FEET LA SEC Les 00 B 2 1K P A 1B 9
[ i L T fenofibrate W) i 2553 5% w2 W TeB (0 84057 &

Wl R RA 2 I E b4 ;3 fenofibrate 4 (50 pg/ml) ;4 Hy
fenofibrate 1 (100 pg/mL)
Bl 1 ZHAMEAKLBRERMIBETENM p65 FR

2.3 fenofibrate J% & i %F 41 ffs 1§ ROS 7K 5 #l NADPH 4 1t
B 52 IR 2 4 SR A Y ROS 7K, 45 8 8 R & b
F 3 HUVEC N ROS 7K, 1fii fenofibrate(75~100 pg/mL)
D0 S 3 AR v S S O P B A ML ROS (92 . 2R 45 1
BE 7 VA I A L ROS 77 2 1 5¢ 't 18 B 445 S 1) 3t =2 48 i (S0 A
W28 SR AL 2)

el
W1 X IRAL ;2 S AL 3 N fenofibrate 2 (50 pg/mL) ;4 N

fenofibrate 21 (75 pg/mL) ;5 2 fenofibrate 41 (100 pg/mlL).
A 2 FZHMEA ROSKEFALERERVER

3 it
) Ik 5K R A AL DR R E R IE 2 — o UWE T s
T i 3 v AR % B B CLDL) (¥ 395 440 i % 32 R A il 8 N

TRITORR . s LDL i 9 39 R0 Ak 27 R 2R I 42 3 B 0 2 i Xt
LDL (%W, [ o B8 55 00 1045 P4 B 400 Bt 286 B PR 1 3%
TR A E 3 B A R 5 P B A I G R o S A Ak
BEY T B B A% O 1 T, o S 3 4 BE Y A aX — 4 i
B EERY ., 550N PPAR 30 7 fenofibrate BE 1[5
B kok AR AL A 1T b B A i A A8 3 1 5 v 2 i I8 - K
-, S FRAR C BN R (S S AR R Ak R R kT
ABFFE K B fenofibrate REAE 8 3 30 M 25 4% 5% 1 F P9 B2 40 i 4%
PR F ICAM-1 #1 VCAM-1 f) ik,

AHIF 5 B0 i B R LA 3 0 N B2 41 il NADPH 44 {k il
B kB 0 N ROS B 42 1 - 3R] 6 i i i 8 — 800 . AT
LR R NADPH S A6 B 40 1 77 2 A 7] fenofibrate AH Bl Y
P 6 A A5 F R A 9 ROS AKSE B3 N2 5 7 s
S AN M R AE R TR R RE . BEAN BT TR A N R 41
o NF-«B (435 Pkt 2 2 84 0, 2 NF-«B 18 %40 %3 PDTC af
T R AT Al B B B i SRk i — PR S T NF«B
L = M 55 19 A B 200 i 48 A B2 17 2o A o 1 S AR

PPARa 78 I ¥ 3% % 3 B2 A0 M ) S Ak — R R S e 3 i
SRR NADPH 4 4k i 52 9 Bz 40 0 ROS 1y 5 25k I .
it AW G L fenofibrate 76 B8 45140 T 195t S AL AE F B HoxT
PRz 4 i NADPH 48 fk il 19 0 1 B 7™ 2B 09 200 #E 4T T 4R 3
KB fenofibrate 7] B & 310 ] i B8 0 35 M, MM fi% B T PPARa
Wl 300 e A0 A i A ROS A4 i Lkl . PPARe # 3l 551 /T —
FEFRIE LA Ak A LDL i S 19 P9 B2 40 i 2R (1 C (pro-
tein kinase C,PKC) 32355, fr ) fenofibrate 1] §83f 14 PKC
M A2 40 R W D i NADPH S AL BE s . B —
TAT » AW 58 W0 25 1 B0080 (2R SCAR BRI $ 7% e 20 A2 37 1 W 3 54 vp
DL S5 ) = W S NADPH 4 16 i & 4 T 3 1 R 35,
fenofibrate 2 n] A8 a8 1o 410 ] 12 S0k B 1 35 38 2K 1 e 0 1 H T
PR TS B04 il P9 ROS K19 F B, 55 4b AR W50 i & 3R
fenfibrate W] 1 i /=5 W5 05 5 19 TeB B B2 10 B2 I A% » DT BHL I /=
Wi S&AF T NF-«B p65 WAL 4% 7% 2. it L PPAR« i 3h 7
X NF-B 3 8 i 300 ) 7 2 it RAE 0 55 — MLl . A A5
WE S P9 R 48 P S 9 NADPH &ALl f= 419 ROS 25T
NF-«cB 38 & i #0% AH A WL i AT 15 T ok — 2 453 .
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