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W R ERK1/2 58 R A I s 3R 5 5
HUVEC %33 TNF-a il IL-6 FHF5E

ek Bk AR R R R IR A e
(1. EFERKRFPEHR SR, M 510515;2. 45 ERKRFPES FASHEZRE, M 510515,
3. iF EHXFHFTER,S M 510515)

[(FZE] B WSS A 1y 2 s (ERK1/2) 38 % 75 P9 IEAR 97 28 (visfatin) 35 5 A # k 9 B2 40 L (HUVEC) 45 i
Ji g R BE A F -0 ( TNF-0) B (140 36 (TL-6 ) 1 [ 4 ] B¢ 8 % 2 (berberine, Ber) 1) T W AE Hl . 77 3% : 1K 5h K5 58 HUVEC, H]
visfatin 7~ [/ i & ¥k & (0,50,100,200 pg-L~") AN [RIEE] (0,6,12,24,48 h) /EH HUVEC, MTT 3l HUVEC $4%% , ELISA 331
HUVEC | #& ' TNF-a J% TL-6 % 4 ; Western blotting i) HUVEC f p-ERK1/2 % (42235 ; 3£/ 50 wmol-L~" Ber } ERK1/2
T R S M AR 77 PD98059 20 pwmol - L' F 1 HUVEC, ¥ Ber i T W/EH] . SR S IBAAHLL,100 g L' visfatin fig i %
i HUVEC #4858 , 7+ /& HUVEC [ b TNF-a & IL-6 & & IffE 18 p-ERK1/2 T (A% ik ;5 visfatin 41 b, Ber & PD98059
HIRE WL 2845 visfatin X HUVEC B354 i 301, 982> visfatin %55 HUVEC |3 TNF-a K 1L-6 i & & 3 € F 8 HUVEC H p-
ERK1/2 EH B L, it Ber i g i 448 N T TNF-o & 1L-6 B0 , I %% visfatin % 5 1 HUVEC 3345, HoALhl vl fig 5
il ERK1/2 38 #0306 A K
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[ Abstract ] Objective: To study the role of extra cellular regulated protein kinasses (ERK1/2) pathway
in tumor necrosis factor-alpha ( TNF-) and interleukin-6 (IL-6) secreted in human umbilical vein endothelial
cell (HUVEC) induced by visfatin and the interventive effect of berberine. Method; HUVEC were cultured for
the experiment, added concentration gradient group of visfatin (0, 50, 100, 200 pg +L™") and time gradient
group of visfatin (0, 6, 12, 24, 48 h) in HUVEC, MTT assay was used to detect the proliferation of HUVEC,
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the contents of TNF-a and 1L-6 in HUVEC supernatant were determined by ELISA assay, the expression of p-
ERK1/2 in HUVEC lysate were determined by Western blotting. Berberine (50 wmol +L ") and PD98059 (20
pmol « L™") | the specific inhibitor of ERK1/2 pathway, were added into HUVEC to detected the interventive
effect of berberine. Result: Compared with the control group, visfatin (100 g -L ") can significantly decrease
the proliferation of HUVEC and increase the TNF-a and IL-6 contents in HUVEC supernatant. Meanwhile, it can
increase p-ERK1/2 expression at 24 hours. Compared with the visfatin group, berberine and PD98059 could
increase the proliferation of HUVEC and decrease the TNF-o and IL-6 contents in HUVEC supernatant, at the same
time, it could restrain p-ERK1/2 expression in HUVEC. Conclusion: Berberine can decrease the contents of

TNF-a and IL-6 in HUVEC cultural supernatant and the injury induced by visfatin, the protective mechanism is

related to the inhibition of ERK1/2 signal pathway activation.

[ Key words |

N IE i 7 3% (visfatin) o2 — 357 & 3064 i 07 400
R P 7 B R I 55 % W visfatin 15 3 bk 98 BE i 4k
(atherosclerosis, AS) B YIHHC, JF ] 55 AS A%
() 98 iE D7 19 43 6 o A R 2 R O F O R B
visfatin A 38 32 4 45 7 38 K 3Z 4k (SR-A) & CD-36 1)
3k V5 T N0 [ A M BUF R UE AS M & AR
R AN, 2 BB R R O R A i R
AREE B IO 32 A RON I, BF 5T 2 WG ) i e
T I AG U 20 R A A ) S Ak e 4
PR T4 S BT AS MR A A Y R
B ( extra cellular regulated protein kinases, ERK1/2)
H S TR e O L P B AR A B R R
YA BRI %5 5 5 AS MR ERR RS . A
M5 02 AS 1 2 R AL 2 — , Ber fE 75 o 4
i ERK1/2 58 %, 98 /b 98 G DA 5~ B 2 96 DA T o K
visfatin 7 519 04 1 B4R 15 J AT TR, A5 1
F visfatin 355 S5 bk A B 48 L (HUVEC) 453495, i
PL Ber 10, K I b 35 W rh b RSB R F-ao(TNF - ) |
FIA2R-6 (1L-6) 1ty % 5 & p-ERK1/2 25 11 i1 K3k,
o Ber § AS 1 FIBL A2 453 1 0 ERKI/2 5 B,
V% visfatin 15 519 HUVEC #4756 s2 8K
1w
L1 350 DMEM &3 97 2 (4t 55 09/2011, 3¢
[ Gibco 22 H]) , ifi 2F ifiL 3 (FBS, 415 121006 , KL M
MU= A= YA\, MTT 3, — H 5L E 7 ( DMSO,
It 200-664-3 , 3 [H Sigma A F ) , p-ERK1/2 i 14
(5 09,2012, 3 [# Cell Signal Technology /A ] ) ,
IL-6, TNF-o ELISA & #| & (it 5 80278020,
80011055, 3% [# Bioscience 2y &) , Th g /NBERH (L5
2111959, b f5 BUAE W HARAT R F,20 mg ¥ fi#
T 1000 pL DMSO rfr) [ FE 4 A visfatin 4 g P+ (4t
5 0910M365Rb, 5 [# Peprotech 23 7] ,5 pg A 0.5
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mL 4l K T FE 53 ) , PDI805Y (it 5 167869-21-
8 ,2E [E Tocris Bioscience 23 A ,5 mg &t T 935 pL
DMSO B s 3k & 20 mmol-L™")

1.2 {U#F  HS-840-U BUEE M & (93 L L -
Fl) , Macromax UK & & 3 & .0 AL (£ E Thermo
Electron 7y W] ), 241-220 #Y 48 i 40 §g 5% 5= 46 (72 =
Heraeus /3 ] ), MK3 Y fiff p5 ¢ &2 ) o A (18 =
Thermo /A F] ) , ECHO-PLUS 7 4 [ 8 A= b A ( &k
F &R w] ), TS100-F #1 Eclipse Ti %¢ 5] & W %
B(HAREEAR),JY-SCZ2 #1 SDS H ik &4 (b
SR ERITHRIKI A AR A ), 1703940 B 4%
A (3& [E Bio-rad 2\ &) ) ,2000MM % Kodak Image
Station 1% % 4t (3£ E KODAK A H]) .

2 AFiE

2.1 SZEG e MAbER visfatin N [R] R &k R A4 .
3514 0,50,100,200 g+ L~ visfatin /£ ] HUVEC
24 h, visfatin f B K [A B} ] 4. BLO100 pg - L7
visfatin 43 J/EA HUVEC 0,6,12,24 48 h, 254+
AL B4R o 5 24 OXF B4 ; @ Ber 41 : Jil A 50
p,mol-L_lBer & 24 h; @ visfatin + Ber 21 fill A 50
pgmol-L’IBer WiEHE 1 h J5 80 A visfatin 100 wg-
L' J % 24 h; @ visfatin + PD98059 #H: i A
PD98059 ( 4 ¥k B 4720 pmol - L") i &b ¥ 41 ity 30
min, F-25 F visfatin 100 pg- L~ H]# 24 h; @ visfatin
44 A visfatin 100 pg-L ™' Hl3 24 h,

2.2 MTT @AM 40 3G 56 # HUVEC DI AL 1 x
10* 280 F 96 LA, 24 h J5 5k 1 375, 40 f 43 41 )
2.1, 543 6 MEAL, THEZHRE, A 20 pL MTT
(5 g-L°")37 CHEE 4 h, 4 fLF 0 150 wL DMSO #%
IR AR R 10 min, (I8 5 14 45 &b 9 56 4 15 i, 7
FEFIRAZ I AL 570 nm Ab i) & 45 FL AW G (A) o

2.3 HUVEC ¥:3% F#E W TNF-o,1L-6 S 2=ME B



Ji 45 B W ERK1/2 5 B REAR N RS U 28 3% 5 HUVEC 433 TNF-o #1 TL-6 BUBTFSE

xR K HUVEC LA 1 x 10°/mLL f %5 8 42 b T 1%
IR, 20 53 20 S ab IR 2.1, WO AR AL % 57 1K,
ELISA 302 FV5 W TNF-a K 1L-6 & 4, H AR AR
Z MR & ] 15 .

2.4 HUVEC '} p-ERK1/2 HE I RILIE 40
ST R AbPRTE) 201, 42 HUAH M B AR 1, BCA kA
EEE S, BAfL EFEE 20 L, A AR ZE of
W ,PCR 4% 99.9 CAsM: 5 min, 45 12% 43 3 A0
5% Wedi e, EREHLIK, 100 mA B2 1 h,5% it 4
P 1 h, TBST PefE 5 LA 1: 1 000 L i 7 B 1 — 4t
4 Cit1K . W H TBST P LA 1:2 000 L 15 5 B 1)
THUERME 1 h, ECL B ARG, K15 EEH
Image Tool 3. 0 W 5& I 43 B 45 B3 OB EE (IA) |, LA
B-actin N2,

2.5 geitsear At W] SPSS 13.0 Geit 3k k4T
GUitAb PR AT A B DL x £ s Ron AR A ¢ K
5, Z 4 6] ok FH 5 R 3R 7 25 43 B 45 35 Al Bonferroni
R, P <0.05 N2 RA 5t X,

3 #R

3.1 Visfatin A [A] ¥ 5 K AR A A Bt ] X% HUVEC
(I VE HI

3.1.1 X} HUVEC ¥FH 52 m 5 X AL AR [, 50

pg+ L' visfatin /£ ] 24 h % HUVEC 454 J¢ & 2 3
HIAE 1,100,200 pg-L~" visfatin /£ 24 h #40] i 3%
W HUVEC 4% (P <0.01) , 01L& 1, 100 ug-L~"
visfatin /EF 12 h w] B g # #] HUVEC %4 (P <
0.05) ,/EJH 24 h Ml HUVEC 3§ 5 /E F ik 3] % (A
(P<0.01), W% 2,

3.1.2 X} HUVEC 43 TNF-a ¢ IL-6 ()52 m 5
X FRZHAH 1,50 gL~ visfatin /5 ] 24 h E B 2%
5 HUVEC 43 TNF-a & 1L-6 fJ4E 4,100,200 pg-
L~ visfatin /£ FH 24 h ¥ 0] B 8% S HUVEC 43 b
TNF-oo J2 TL-6(P <0.01) , W 41 ] 2 5 T o % 7k, WL
F 1, 100 p,g-L_] visfatin fE[H 12 h J5 o] B BiH S
HUVEC 43 TNF-a } IL-6(P <0.05) fEfi24 h J5
IKFNEAE (P <0.01) ,/EJH 48 h J5 48 TL-6 7K F-4%
24 h B R RE, L 2,

3.1.3 X} HUVEC ' p-ERK1/2 Z& |1 335 11 5% i
X BZH A G, 100,200 pg- L' visfatin /£ ] 24 h
Yifie @ 2 8 5 HUVEC b p-ERK1/2 & [ ) 3 ik
(P<0.01), W R1 KB 1, 5 % 8 24 # b,
100 pg-L~" visfatin /£ i 24,48 h ¥ nf & 35 4 &
HUVEC Hp-ERK1/28 (1L (P <0.01) , i, 32
HE1~2,

%1 visfatin RAEEERE HUVEC 85,4 i TNF-o & IL-6,p-ERK1/2 EEMEM R AWM (Z+s,n=6)

20 51 KR/ pg- L i g 14 5E /A TNF-a/ng-L " IL-6/ng-L~" p-ERK1/2/B-actin

Xif B - 0.83 0. 12 170. 47 £4.54 351.21 £13.78 0.38 £0.03

visfation 50 0.80 £0. 16 177.25 +4. 43 359.32 +15.36 0.42 £0.01
100 0.41 +0.18" 421.73 8. 12" 587.89 +11.45" 0.96 £0.03"
200 0.49 +0.17" 387.24 +7.22V 521.39 +10. 72" 0.70 0. 02"

T S XA ALY P <0.01,

&2 100 pg-L~' visfatin 7 [5] % F Bt 1§ ¢ HUVEC #4734, 4 % TNF-a % IL-6,p-ERK1/2 EH 5 REMHM (X £5,n=6)

i8] /h A N4 A /A TNF-a/ng-L~! IL-6/ng-L"! p-ERK1/2/B-actin
0 0.79 £0.10 165.43 +7.12 343.23 +11.32 0.52 +0.03
6 0.77 £0.12 167.24 £9.32 350.47 £9.62 0.53 £0.01
12 0.65 £0.16" 194.32 £11.21" 395.43 £8.25" 0.52 £0.02
24 0.42 +0.15% 395.48 +10.52% 592.79 +10.62% 0.84 +0.01%
48 0.48 +0.13% 378.27 +9.43% 533.36 £9.08% 0.80 +0.15%

TE:50 h MKV P<0.05,2 P<0.01,
3.2 Ber T HIEH
3.2.1 X} visfatin 1 f] HUVEC ¥4 %8 59 + ¥ 4E H
5 visfatin ZH4H I, ,50 wmol-L ™' Ber #1 20 wmol-L ™'
PD98059 fE FH 24 h 4 B 5 )i #% visfatin %} HUVEC
AEE I (P <0.05 & P <0.01), I3 3,
3.2.2  Xf visfatin 55 HUVEC 433 TNF-o & IL-6
T HAERH 5 visfatin 240 1,50 wmol - L “'Ber fll
20 pmol - ™' PD98059 fE ] 24 h ¥y n] B & F& 1%

visfatin i & HUVEC 43 W TNF-o K IL-6 7Kk F
(P<0.01),1L5 3,

3.2.3 %I visfatin |8 HUVEC ' p-ERK1/2 & 14
TR T HA/EN 5 visfatin 2040 1,50 pmol + L™
Ber 120 pwmol+ L ~'PD98059 £ JH] 24 h #1] B & |5
it HUVEC 1 p-ERK1/2 A Fik (P <0.01) , I,
*3 MK 3,
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# 3 Ber X{ visfatin 1% HUVEC %38 4y i) TNF-a % IL-6,p-ERK1/2 EHHEN RIEZHEM (2 5,1 =6)

20 5 # &/ pmol - L™ I g 145 /A TNF-a/ng-L "' 1L-6/ng- L~ p-ERK1/2/B-actin
Xt 1R - 0.64 £0.10 176.96 +3.43 357.08 +12.80 1.13 £0.26
Ber 50 0.59 +0.10 173.93 £6.38 374.51 £18.23 1.29 0. 12
visfatin®) + Ber 50 0.58 +0.07% 224.18 +9.34% 398.22 +4.98% 1.03 £0.09%
visfatin®) + PD98059 20 0.51 +0.08% 233.05 +6.55% 377.07 +7.77° 0.87 £0.06%
visfatin®) - 0.39 +0.04" 405.73 £6.10" 586.43 +10.87" 2.74 +0.12"

TE:SXTIRA " P <0.01;5 visfatin 201> P <0.05,% P <0. 01 ;* visfatin JFi 5% Jy 100 gL',

visfatin/pg-L"

B 1 Visfatin AEFREREX HUVEC & p-ERK1/2 Rik 20

control 6 h 12h 24 h 48 h

p-ERK1/2

E2 100 pg-L ™' visfatin 4 F 7R B & i8] 3t
HUVEC # p-ERK1/2 Rz B & 01

visfatin+  visfatin+ .
control Ber visfatin
Ber PD98059

PERK12 S - . —
T — .~ —

E 3 50 pmol-L ~'Ber & 20 pmol-L ~'PD98059
Fi4bEE 1 h AN visfatin 100 pg-L "' %% 24 h
3 HUVEC 1 p-ERK1/2 Rk 8 00

4 g
AS S5 Z2 o0 Jil i A g RIS TR 3R R OGB4 1
PRI, T AS 1 K HL ] 2= 4 i R 58 WA, H A
CAAT 51 AS /Y fa B P2 A0 46 P 0 AR % OBl IR
o e I AR 3L e L B R AR AR RAK
BB LTI o visfatin & — M T JLAR BT R LAY,
FhT PR 0 17 2 2 P 05 8 1 €5 I R A A Y
WA BT 7 A 5 R RE AT G I B U A0 P
WFFEUESE visfatin AT T2 B9 4 4722 DI RE , Qg in e
B ZR AU B AULIBE B FRRE A A 2 v P 40 g
TR AR B R A S AR R B
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R B visfatin 5 AS W & A Bk R RRA G, TE AS
SRFEBREH P, visfatin & B E RN R A 8 Bk
AS BEHL M visfatin 50 W F & T OEE A
F JTES M B B B R, MK visfatin /K B 35 F
S BB R K IEA G, T B A2 3F AS 1 &
AU R R visfatin B T 5 6 35 1K 4
TNF-o AL AR %5 B2 G 25 1 (ox-LDL) Z5 75 N 1Y 42
AS KRR K R % UIA G . AR A —Flr visfatin fHL
fir 77, FK866 fig I 25 Il 2> AS /N BRUBE He Py Ay 4 1k 1A
THRHE 7 1 (CXCLL) 1y 7 AR i eb P obr 40 Jif 10 3=
WU ARBFIESE R, 100 pg- LY visfatin
YEH 24 h BE W 2 M HUVEC R34 %, i S
HUVEC 43 TNF-a J¢ 1L-6 & & I & 3 =, Jhge i
5% p-ERK1/2 £ 1 ik, IESC visfatin A 38 i {2 i 48
JERF TNF-o J IL-6 YRS 5 AS (IE it #
5L 45 AT

ERK1/2 2 Boulton % AT 1990 443 B 4 5E
B — Fh 22 SRR/ R R R R B, S ERK KR
AR R, RIA R Z M . ERKL/2 B2
AR X 53 - B £ 43 5l O 44 kDa 1 42 kDa (1 2 443
TR, PIHE LA 90% )& B RIIE M, F2 2551
3G T 5 oAk A0 R AR R 4R A0 e AR
M AN T 5 AL A — R A O, BT
F W] ERK1/2 3@ B s vl i R RIEER N 2 5
AS WIE B . AS BEHe N 1Y B A0 i, 28 R BT
J& [ (MMPs) 5 5 P 1 CD147 il 3% J5 7] £
ERK1/2 #2155 MMP-9 [ 5 %Kik, Ui ERK1/
2 AT A S AS SRR R VERN 2 5 AS kA K
" Fractalkine (FKN) 2 —Ffh /e AS B e v it
BERIAM LN T, 5 AS 8 o B 1) 48 5
) AE O, B AT S e Bk A O W UL 48
(VSMC) 55 A% 20 B %) S5 8 BEE B2 ] S50 0 e 48 i 46
Uitk I 1E AS BBk i F b R4 T B EAR T,
WFFEIESE FKN 0] @ i ERK1/2 & 42 5 5 3 A% 40
JEP TNF-o 1) 185 R T AR BE AS IR .

VAR R 5T K B, Ber BE3E & 8 2D 48 S K 5 43
Wo R IR VYT 4 A 0 o) S A N SR ik



TR A R Rl A ERK1/2 8 AR 9 A 5 35 3% 5 HUVEC 433 TNF-o 1 TL-6 BB S

240 L T AR R S R PR A T A (HMG-COA)
T S I PR 2 2SR R AR BT AS /T A
A -2 (COX-2) TTREAIR AS B He oy 4 A 0 1= 3 1 1E
WA R AL HE VSMC 13958 375 S 1045 N 2 A=
K (VEGF) & j JF £ 3 07 A& 1 48 A= Bl g 2
AS BEHR Y % & b T P As e M AS BEHRFE AL oA
FaE e AS B, H R KK I3 & AS KA K
JEA—ANEEIRY Y AN AS BE B A B
BA3  BESEIE S5 Ber A] G o ERK1/2 3% 72 4100 i A &b
JAL I A% A v COX-2 mRNA FIER [ () 3k, AT
EEIHEAS B 1Y . A BE S 45 R B R : Ber 1] 4
Jin HUVEC 1% 4 , 40 ) i visfatin i% 5 9 HUVEC
7, Ber REIE & 9 # ERK1/2 38 %, F&{k HUVEC I
TE W TNF-a J TL-6 09 &, IF sk 55 p-ERK1/2 &
FIRY2RIK , LI Ber fig 38 i #1148 5E X+ 19 49 b &
T AS FEF, HALHI AT B 5 40 ERK1/2 58 #% 19 8
A X, EHEWNUER LY, visfatin 7] 3@ i 5 F
HUVEC 43 % 5E ] T TNF-a J2 1L-6 35 AS Wy JE
i ;Ber BENP ] TNF-a S IL-6 43 Wb, Jk 42 1 visfatin
P55 HUVEC (453 £ T & 5 50 AS VR 1T, HAL ]
5 ERK1/2 58 #% i) B0 A % .
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