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Protective mechanism of metformin in process of human umbilical vein endothelial

cell injury induced by palmitic acid in vitro
CHENG Ying, MU Yi-ming, WANG Bao-an, PAN Chang-yu, LU Ju-ming ( Department of Endocrinology, General Hospital of
PLA, Beijing 100853, China)

Abstract. Objective To explore the protective mechanism of metformin in the process of cultured human
umbilical vein endothelial cells (HUVECs) injury induced by palmitic acid (PA). Methods HUVECs were
cultured in the media of blank, PA, metformin, or PA combined metformin for 24 h, 48 h, 72 h respectively.
Expressions of monocyte chemoattractant protein-1 (MCP-1) and intercellular adhesion molecule-1 (ICAM-1)
were determined by RT-PCR and the expressions of ICAM-1, nuclear factor kappa B p65 ( NF-kB p65) and
phospho-IkBa was evaluated by Western blotting. Results  Significant increase of the expressions of MCP-1
and ICAM-1 was found in PA group compared with in the control group (P <0.05). However, obvious de-
crease was observed in both group when metformin was added (P <0.05). The increase of the expressions of
NF-kB p65 and phospho-TkBa induced by PA was also abated by metformin. Conclusion Metformin can alli-
viate the HUVECs injury induced by PA by activating AMPK, reducing the expression of MCP-1 and ICAM-1
activated by NF-kB.
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o i I U U7 R MR Ry 75 | Rl 5 R b %) B 2 i .
AEBE PRI FIAR IS5 A AF 8 2 1045 PN Bz 4 452 405 1) ’
kA REERT B EEEH, RINDAENFRE 1.1 mpzsi
B, — F SR ( metformin,, MET) GE #1854 4k J5 1% ( pal- OB B K AL 45 P9 K2 40 B (human umbilical vein endothelial
mitic acid, PA) 75 A ML N B2 MO0, 4 R ok cells, HUVEC) B 2k BE 7 1 A0 15 0 Bk ( 2400 45 ) 28) L A &%
BATHE— T SIS % PA SR IMAS NG 10% P9 R ARM S HE9 20% [ 2F L35 1% JF 240 1% 73 e e

B3 407 09 v BERL I . F11% Hepes [ DMEM ¥53R2U, #£ 37 C 5% CO, M4 P55 .
1.2 RT-PCR | & 3 4% 4m fo A4 1 & & -1 ( monocyte

VEERIN B %, L IR SN, 23R B, =28 Ao PR K chemoattractant protein-1,MCP-1) F= g fiet |8) 45 ME
PUBER G B 9 BF 5, e 08 20 AR 0 (028) 4 -1 (intercellular adhesion molecule-1,1CAM-1)

86570131 , E-mail ; chengyingxgg@ sohu. com .
BIE1EE 1 X, E-mail ; muyiming@ 301 hospital. com. cn mRNA é,'j ﬁlﬁ
78 B #9:2007-06-27 ; #5181 1 #3:2007-11-01 SO R A I A0 4 b T 24 FLE IR AR, #2023 5



1358 =

S N

430 %

TIAAS BRI, A0 458 A AT o 3000 3% 9 # X R 2H L PA 2 (300
pwmol/L) MET £ (2 mmol/L) ,PA + MET 4, 4% £ 5% & 40 iy
24 h, B2 4 5% th K ( phosphate buffered saline, PBS) ¥k 3 K
J5 B4R A, PRI RNA JFIUE R EE . HUS g S RNA 47
JHE 5%, N A % 2 BB Tnvitrogen 2 ) SuperScriptTM I 0 5 5%
Tt B LI 42 CIm#A 50 min HEAT 5%, 70 C A 15 min
K R Sl B SRk A% cDNA, DL 1 pl eDNA 4R , 75
30 wl B PCR i R 44, MCP-1 (391 bp) L5149 5'-
AGAATCACCAGCAGCAAG-3', FiiE5 ¥ 5'-ACATCCCAGGGG-
TAGAAC-3',94 “C7AM: 30 .60 CiB & 30 s.72 °CZEfH1 min, 3k
30 MEHR, 4kSE 72 CHEM 5 min, ICAM-1 (684 bp) IiiE5| 4
5'-GCAAGAAGATAGCCAACCA-3", F i 51 ¥ 5'-GCCGGAAA-
GCTGTAGATG-3" 94 CA5ME 30 .60 “C3E K 30 s.72 °C %A 1
min, 3£ 28 AMEI, 4kEE 72 CHEH 5 min, HL 10 pl PCR F=¥)7E
1. 2% By B M e s vp FRL T, BRI AR R G oW R S5 5
1.3  Western blot M & ICAM-1 4% B -F kB p65 (nucle-
ar factor kappa B p65, NF-«kB p65) Fe &k B2 AL 37 4]
B F kBo (inhibitor kBo, IkBa) & & & i&

e 11 ik sR i, & Pl A BRI M 24 b JR ik
FE IR, PBS VRV 3 YR, A AN S A 8, 458 TR0 2 1 300 e v
. BC100 g 2 R S SDS-PAGE i ok , B4 5 3 PVDF Jit
b B R R, A3 e e AN ERBTA ICAM-1 —3F5;(1: 1 000)
F1HRP FRiE W FEP/NR =P (1: 1 000) fghi A NF-kB p65 —
Hr(1: 1 000) F1 HRP FRic BIFEHi e =40 (1:1 000) /N ABE
f2ft TxBa — 47 (1: 1 000) Al HRP F7 ic i1 3 40/ B 91
(1:1 000) & , DA | €5 B
1.4 %itsam

fii Ji ImageTool FI{R ALK #EAT 0T, Bl x 25 £
7R, R JH SPSS 11. 0 /7B R R 225047 o

2 #R

2.1 &afmps MCP-1 = ICAM-1 4 ik K -F

300 wmol/L Y PA AL FEAHI 24 h J5, MCP-1 i) mRNA Fi
ICAM-1 %5 (323K 248N (P <0.05) . 2 mmol/L fi — HI ¥
KAk % 3508 /0 h PA 35 /819 MCP-1 1 ICAM-1 k(P <
0.05), WK 1,

¥ i EPA EMET EMET+PA
2 0.55
a
14
0.50
12
< = 0.45
Z =
1.0
S B Y e
" o8 = = 0.40
0.6 = | b % 0.35
04l = = 0.30

ICAM-1
a: P<0.05, 5324 b P<0.05,15 PA 1b#
1 &AM MCP-1 1 ICAM-1 #9555k F

2.2 Afmig NF-kB p65 Fekit 4k IkBa & ik K-F

PA 41/ NF-kB p65 FIBEIR L IkBa ZRIXIIGM, INA
FOSUIUE REAZ300%: NF-kB p65 FIBIRIL IkBa Fk38 i, UL 2,

15¢ 1 = PA

4 MET+PA

1.1

09k

0.7

0.5

NF-kB IkB
a; P<0.05, 5304 b, P<0.05,5 PA b
B2 £EM NF-kB p65 FIBEE L IxBa HIFRIAKFE

3 i

FEZFRLL SN M, — I XUDR Y B A% 30 1k 158 i 20
He P AMP/ATP () FL(E R 55 b —Fp BRI 5818k
Woid AMPK > 0 AT T LAAE OBFFEIESE , — F SUIKAE %
W HUVEC () AMPK, J8/> PA 5 5 09 L N B2
ARG o AT BE— AR T AR PA 54
T, UGS AMPK 5 X L5 P9 B2 240 i 285 B D91
itk AT 152 m

ZH R ER 7Rk Ak DR 7 Bl ks A s Ak BEBL 5 A8 T
W R A G E R . MCP-1 2 SA% 4 B 26§ 5F-22F
A A R T T Bt g — o 3 32 A Ak R 7 TICAM-1
TN AN R R IR R —Fh S5 1, OB e AT
LR ICAM-1 7K T oy 0 A2 R Sfe A= 00 ML A S
PR EEH R 7 KI5 52 T s W S e 17 R 1)
IREE 2T W AN A bk Gt BN AE P R A M e 6340 , AT
M 7, PA RE 6% B 25 38 i HUVEC 1) MCP-1 #71
ICAM-1 3%, Ui PA B|# ) MCP-1 Fil ICAM-1 /K3
HE A RES S T H S B0 L5 DI RE A S H 5 1 AE i
THOUINE , BRI X AR 1 R A

NF-kB & — 28 V2 AF 7 T FAZ% 20 b 04 i S X+
MCP-1 H1 ICAM-1 #5J2& NF-kB [i) R #0 3L H . NF-«B
BT 1 32 20 o P R 2B T LB RGP . FRATTAOAE ST
7R, PA AR FEY I AE N K A HE Tk Boe BERRALIS I, AT
22T NF-kB BOIIHI1E A, NF-«B 35467 J5 2E A 40
MIAZ N, S 30 4% MCP-1 1 ICAM-1 45— Z 51 3L A 1y
fESE R MCP-1%) Jl ICAM-1 i 3k, #47% AMPK
XTI /S P B 440 B 1) A 37 4V 5 L% IkB i/ NF-kB
R Y BESR NF-«B 2 5% T PA S
1 HUVEC [ MCP-1 F1 ICAM-1 ZZ3k38 00, 1 — H SUIK
s AMPK m] DLjak /b PA 75 S 09 U4 P9 B2 40 g MCP-1
FTICAM-1 SRR BG I, PRI TR AT A 22 el #E I, — H XK
G AMPK J5 BE % i3 NF-wB @& 4208 /> PA i S 10
MCP-1 fil ICAM-1 ik,

AT B A2 1l R LI
J&i AR ICAM-1 KT R 9 [ g B 14 % PR s T 5%



530 &5 14 4] LA NI I ¢
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

2008 4£7 H

Vol. 30, No. 14
Jul. 2008 1359

H e R OBUIIC AR PR S8 28 O LA S P ) A 3
FETTHRBIABALA 4R IR T G5
BEVE R 250 i HAT A ST T A T 2 S 0 3l ik oks
FEREAL RO o FRATTAIBETE 3R %, — FBUBICAY X Fif
FIRTRE S HE AMPK J5 , @ ad i) NF-«B (975 1k,
11 8 0 B E R W5 AR 5 S 9 HUVEC [y MCP-1 Al
ICAM-1 FRR$E A 5

SE 3k

(1] #& 2, BEXCHY, FEAR%E, S5, W0 I — BRRRAR T I AL 2 O T
AR BR VS S (4 048 A B A B i DR PE I (D). 3 R
24, 2006, 27(9) : 957 —960.

[2] Chau-Van C, Gamba M, Salvi R, et al. Metformin inhibits adenosine
5<monophosphate-activated kinase activation and prevents increases in
neuropeptide Y expression in cultured hypothalamic neurons[ J]. En-
docrinology, 2007, 148(2) . 507 -511.

[3] Fryer L G, Parbu-Patel A, Carling D. The Anti-diabetic drugs rosigli-
tazone and metformin stimulate AMP-activated protein kinase through
distinct signaling pathways[ J]. J Biol Chem, 2002, 277(28) ; 25226
—-25232.

[4] Gao X, Iwai M, Inaba S, et al. attenuation of monocyte chemoattrac-

tant protein-1 expression via inhibition of nuclear factor-kappab activity

in inflammatory vascular injury[ J]. Am J Hypertens, 2007, 20(11) ;
1170 - 1175.

[5] Dessein P H, Joffe B I, Singh S. Biomarkers of endothelial dysfunc-
tion, cardiovascular risk factors and atherosclerosis in rheumatoid ar-

thritis[ J]. Arthritis Res Ther, 2005, 7(3) : R634 — R643.

[6] Haim M, Tanne D, Boyko V, et al. Soluble intercellular adhesion mole-
cule-1 and long-term risk of acute coronary events in patients with chronic
coronary heart disease. Data from the Bezafibrate Infarction Prevention
(BIP) study[J]. J Am Coll Cardiol , 2002, 39(7) : 1133 —1138.

[7] Cacicedo JM, Yagihashi N, Keaney J F Jr, et al. AMPK inhibits fatty
acid-induced increases in NF-kappaB transactivation in cultured human
umbilical vein endothelial cells[ J]. Biochem Biophys Res Commun,
2004, 324(4) : 1204 - 1209.

[8] Denk A, Goebeler M, Schmid S, et al. Activation of NF-kappaB via
the TkappaB kinase complex is both essential and sufficient for proin-
flammatory gene expression in primary endothelial cells[ J]. J Biol
Chem, 2001, 276(30) . 28451 —28458.

[9] Oh G T, ChoiJ H, Hong J J, et al. Dietary hematein ameliorates fatty
streak lesions in the rabbit by the possible mechanism of reducing
VCAM-1 and MCP-1 expression[ J]. Atherosclerosis, 2001, 159(1) .
17 -26.

[10] Ruderman N B, Cacicedo J M, Ttani S, et al. Malonyl-CoA and
AMP-activated protein kinase ( AMPK) . possible links between insu-
lin resistance in muscle and early endothelial cell damage in diabetes
[J]. Biochem Soc Trans, 2003, 31 (Pt 1) : 202 —206.

[11] Caballero A E, Delgado A, Aguilar-Salinas C A, et al. The differen-
tial effects of metformin on markers of endothelial activation and in-
flammation in subjects with impaired glucose tolerance: a placebo-
controlled, randomized clinical trial[ J]. J Clin Endocrinol Metab,
2004, 89(8) : 3943 -3948.

[12] Abbasi F, Chu J W, McLaughlin T, et al. Effect of metformin treal-
ment on multiple cardiovascular disease risk factors in patients with

type 2 diabetes mellitus[ J]. Metabolism, 2004, 53(2) : 159 - 164.
(% £ &)

SCHES'S : 1000-5404 (2008 ) 14-1359-01

BFFHARG*REER 88 FlE K52
B RIS x| akaE RIS E Tk

Ja A BRAE S 22 TR S 5 B A TG Bl UK AR R T
S, EEERBUONPENG ot T Bk B R AR LA [R] , A A AR e PR
RHIATR, 5 iRz iz o kR 1998 - 2003 4367
Ja A TREA S BRAE S 8 88 B, I RACR v 58, Bl s A T

1 #REFE

L1 Bt

88 foil i, o 5 1 35 ] Lo 53 il ARk 28 ~ 65 %,
W14 40.9 ¥, J5 8 101 W, _BAUS SF 33 W, R AUS F 68 il
R FHEAR S B PRI M SR 2 . X e R
RARXEA .
1.2 Jrik

HOHTTHE AR, 23 BT RE AR IR Y 11 U O IS

PEE B S RS0, 5 TR A P TI A0t, FEAT R, 3 A L TE R
I SN FERSUIR SR T T BIF ST, K R 3C 30 R i
(010)66721957

s B #3:2008-05-09 ; & [ A 43 :2008-05-29

TRE5ER

(LA ZE X BB B F R, JE 5T 100700)

RN G50 24 L v AR AR IR YT LA S AR A T RER 77 i, T
A 13 i,

2 #R

101 39U 2 B AR 5 5 8 22 SR UEA T A G Y7, e PR UL
£ 2 4F 89 JUJC [ SEAEIR , X 28 A AR HRARBI S Kk el i /) 5 12
RN B R R o

3 iTig

J5 A ERBEAR I B R N TR VAT R0, B, FB6A
IT R T BEAR B A% 0 B8 W R A R R e A e R TG
TR LA BE R AR T TR T R YRR Y 5
I BEVATT R SAh, TRERAE R ] 1 A S BOH B4y
FIREAR , IR TBEAR BT 2 A S5 PR 2 —
TR G R BE R 5 T 502 A0 I wlGa Rl b, B W 4
Wl AREIRIT o Ta A THER G RE 5 AR A A jE R
(F3 1363 @)



