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[(HE] B8P AR R (visfatin) 2 5 48 P9 5 4 M5 45 59 AL K A+ S 00, B R 4k DR 40 1R T AL . 755k 1 3%
N L 4% P9 R 4 (HUVEC, 1 x 10°/mL) |, i visfatin(250 pg-L ™" ) %3 HUVEC 4 h, LI FFS AT, (30,60, 120 mg-L~")) FHi
24 h, FEEE SR W B L (ELISA) &G0 40 M 1 35 W0 @5 it C 5 28 11 (hs-CRP) | W8 3K 58 Bl F-o ( TNF-a) | 43 B 36 Jii 26 119
(MMP-9) 7K -, F| Western blotting J5 ¥k W52 22 %4 [ i 1% 26 11 VG ( MAPKs) {5 5 % 338 #% b p38 4 ’”J?{%((ﬁﬁw%i@@(p%
MAPK) 4 Jifl #1455 98 45 3 ( ERK) L c-Jun % 52 A 3 0 (INK) 935 AL 15 00 o 43 91 FH p38 MAPK, ERK, INK 45 5 1 417 51 70 i
AL FRAN ML, 45 T visfatin (250 wg+L™") 434 4 h, 4600 401 M b 75 % P hs-CRP, TNF-o, MMP-9 /K-, £85I %W 41 %,
AR 20 0 0 3% 7 . 2 B AIG, AN 1 3 98 iE U F hs-CRP, TNF-a, MMP-9 I 21 5 , 41 N p38 MAPK , ERK , INK #§ i2 fb. 25 1 32 ik
WEWE, SR R, PSR T, 50 K M b BB IR visfatin 5 20 Y hs-CRP, TNF-o, MMP-9 & 3 1k, 3 fE 0 %1 p38
MAPK, ERK1/2 #2165 1L , A %5 INK 6 B Z 67/ . p38 MAPK, JNK, ERK1/2 4% 5 14 40 th) 30 751 50 384 , 7T BH (k- visfatin 3%
19 hs-CRP, TNF-a, MMP-9 21 i (X 7 K ik . £5i8 :visfatin 1] G883 ¥4 7G MAPK B BRfb (5 S @, A S RIENMKN F & #

KGR IS PN R AR Y AR A SR, PR S L, S8 A ) MAPK {5538 B p38 , INK (3800 , #0 visfatin 55 09 458 R F 5 R ik
AT 20 1L A P R 40 5 5
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Sodium Tanshinone II , Sulfonate Attenuates Visfatin-induced Inflammatory
Injury on Human Umbilical Vein Endothelial Cell Through MAPK Pathway
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[ Abstract | Objective; To study the effect and mechanism of sodium tanshinone II , sulfonate (STS) on
human umbilical vein endothelial cell (HUVEC) inflammatory injury by visfatin. Method: The human umbilical
vein endothelial cells (HUVECs) were cultured in vitro, after the cells were treated with visfatin (250 pg L")
for 4 hours, STS was added to the cells in different concentration of (30, 60, 120 mg-L™") for 24 hours. The
levels of inflammatory cytokines as high sensitivity C reactive protein ( hs-CRP) , tumor necrosis factor « ( TNF-a)
and metal matrix protein ( MMP) -9 were determined by enzyme-linked immunosorbent assay ( ELISA). The
activation of mitogen-activated protein kinases ( MAPKs) was assayed by Western blotting. In order to evaluate the
role of MAPKs in the inflammatory injury by visfatin, HUVECs were pretreated with MAPKs inhibitor, and visfatin
was added after the pretreatment, then the levels of hs-CRP, TNF-o and MMP-9 was measured. Result; Visfatin
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led to an increase level of hs-CRP, TNF-a and MMP-9, while the increase of above mentioned cytokines induced
by visfatin could be inhibited by STS in a dose dependent way. STS could also inhibit the activation of p38 MAPK
and extracellular signalregulated kinase ( ERK), but no significant inhibition of Jun N-terminal kinase (JNK).
The p38 MAPK inhibitor SB203580 (25 pwmol -L™") ,ERK inhibitor PD98059 (25 pmol -L ") and JNK inhibitor
SP600125 (25 wmol - L™") markedly decreased visfatin-induced enhance in hs-CRP, TNF-o and MMP-9
expression. Conclusion: Inflammatory response of HUVEC could be induced by visfatin, the mechanism may be
related to high expression of inflammatory cytokines, which may be mediated by MAPK phosphorylation signaling
pathway. STS attenuates visfatin-induced inflammatory injury by interfering with the modulation of MAPK signal
pathway.

[ Key words ] human umbilical vein endothelial cell; visfatin; sodium tanshinone I , sulfonate (STS) ;
mitogen-activated protein kinases; inflammatory cytokines

P20 11, (tanshinone 11, ) J& PS04 £ E 2550 Wiz 1t p38 MAPK HLk (L5 sc-101427) (@i R 1k

o g e 1= = N I o | IO R R
(sodium tanshinone I , sulfonate, STS) & #{ H T =
ORI BTG BUE T AT R L I P B 41
405 2 3h Jbk o4 £ B Ak (atherosclerosis, AS) [ 44 3hFF
5, VF 2 R 7 T DL R4 N R A0 AR PR
P, 51 A A BT 53 Wb (R B4 7 RS, X R
Ay BB RE & B C 2K 1 (high sensitivity C
reactive protein, hs-CRP) . i 983 #K € [N F o ( tumor
necrosis factor a, TNF-a) . 4 J& 2 i &5 H-9 ( metal
matrix protein, MMP-9) %52 | 44 S Je v 1% 7 11 84 1t
(' mitogen-activated protein kinases, MAPK) RE # £
S RO , I X RAE B A A= R S RS R 45
YER . WERE DT 3R (visfatin) 2 —Fh 3 2 fy I ik i
105 £ 4 5 s 19 ST T I DL 1, Ok 22 Y IR 4 2% B
visfatin 2 5 R AE | B8 1t ACHF L S0 2 1 o A, 5 IE
JhE B PR TR A I A M i A L Y A
Fe 0 R TRFGY vistatin XI5 Y 40 46 Mk 5 A
YER JFR AR PE 20 11, 1697 AS 594 o0 ZE fili A
VEJOMLE , A B ST L) visfatin T FA B #5 Ik P9 52 40
(human umbilical vein endothelial cells, HUVEC) , %
P2 5 %0 %YM )¢ 1Y hs-CRP, TNF-o, MMP-9 4 fifg
N5 25307 48 , K] visfatin X HUVEC 15200
i 3 MAPKs 45 5 M40 ] 50) -+ B, % %¢ visfatin 4 3
(R 99 R 5 MAPKSs 115 5 % 5 38 6 19 AH DG 5[]
A, 2S00 1, % visfatin 4 5 ) HUVEC 41 fig
2005 1) O 4V B mT REAIL TR o
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1.1 #iffitk HUVEC & (ECV-304 4iff1) Wy [
BT 1 240 BT

L2 s 5EH Wm0, 5 (s
110766-200518 , 1ty [ 1 [ £ it 24 i K5 %E BF 52 B ) o

INK ik (#t5 se-125507) @5k 1k ERK Hik (45
sc-376852) ¥] g H Santa Cruz 2 7], p38 MAPK %F
SV ) SB203580 (it 5 sc-3533) (INK 4§ 5 1
W) SP600125 (5 s¢-200635) \ERK 4 57 4 41
#1551 PD98059 (it 5 sc-3533) ¥4 H 36 [ Santa Cruz
ATl . ELISA &3] & hs-CRP (35 EK0978) .\ TNF-«
(L5 BA14901) ,MMP-9 ( #It 5 EK0996 ) , Western
blotting Jir 75 43 K i 370 (W 1 0P - A8 A= ) T
FEA PR A A ). DMEM ¥ 3% B (it % 12100046,
Gibeo 23 ®] ) | B & (A i (it 5 1118374, Gibco 24
A L E AN L (S 110419, BTN U 235 A= )
TR RIS ), DU AR A e R (MTT) (it 5
M2128 ,Sigma /A ] ) .
1.3 X CO, ¥ 3% 4 (£ [ Sheldon 24 7)),
Olympus #f 22 & 7 %% ( H A< Olympus 22 w] ) , 4 A 3
it b ( 35 [E Metertech /A 7)) , & TAE G (50 1
B A PR W) BB G 43 A A (i BR 2% SCT
SR ) UK (b R OT R 1A HD) o
2 FHik
2.1 HUVEC W33 %i7f HUVEC 41 B 70 )5,
& 15% Jiq 4 3 /) DMEM #5538 T 37 C 5%
CO, M A BE A h 55 98 0 1 2 R 1 IR, 7
Y M 273 RS #EAT AR, L 3 ~ 5 AR RRRE
FaE R % 96 LA AR B (AFL 2 x 10° 41 ) , 5k
JETEE 30% ,5% G4 1175 ) DMEM 35 3% W rh 45 3%
Fr24 h g oS a6 MR AL,
2.2 YiMfisrdl AW PR F 10% A6 A i 1
DMEM 3% 55 v 4k 2 3% 3% 28 h; visfatin 41 : 4k 25 85
F& 24 h JF A visfatin ( 85 5 ¥ B 250 pe-L70)
P4 hyvisfatin + FFSR 1, AR B4 - B 3% 0 Sen
A visfatin (2 TR E 250 wg- L) B0 4 h,
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SRIGMIA 30 mg- L™/ FHS 0 T, 4k 5215 5% 24 h;
visfatin + FF Sl 11, oo B2 41 85 32 % S8 A
visfatin ( 2 i 5 e B 250 wg- L") S 40 4 b, 8%
JEMA 60 mg- L™ ({5 PF S8 T, 4k 22 55 3% 24 h;
visfatin + F} 2 1T, & W B4 5 7 % b e m A
visfatin (28 vk B 250 g+ L™1) 4 2 4 h, 5%
JEHA 120 mg - L' PF S 1, 4k 25 3% 3% 24 h;
visfatin + p38 MAPK 41 il 5 41 : 158 /1] p38 MAPK i
#13) SB203580 (25 wmol-L.~") Fii 4b H 21 ffg 30 min,
PR T visfatin (B 250 pg- L") Hl3# 4 h;
visfatin + ERK ) #] 7 21 . ¥ 5 H ERK I il 5
PD98059 (25 pmol-L™") ik FE 40 I 30 min, F45 T
visfatin ( & it &2 ¥ & 250 g - L™") ## 4 h;
visfatin + JNK #0577 2. 1 ¢ B INK 41 &) 7
SP600125 (25 pmol-L™") 15 &b BE 40 ffd 30 min, 45
F visfatin JiJ3 4 h(250 wg-L7"),
2.3 Kl4niEiE e HUVEC 408 T 96 fLAR,
Y bk o A A B S, AL A 20 p MTT (5 g-
L™'), 37 C W& 4 h i EHEw, S m P&
PR 150 WL HR35 Hi 53, {56 €245 & R IBE 72 0 V4 i
4 A B AR T 570 nm ZbI WG (A) o
2.4 N E 40 M W hs-CRP, TNF-o, MMP-9 3£
K CRHIWPLARIE0 ELISA 354G L v hs-CRP,
TNF-o, MMP-9 ()35 | H A B 7™ 4% e Al H 156 1)
P HAE
2.5 il P38,JNK,ERKI1/2 B ik 1k 5 1 1) 3 35
i B9 B 30 min, WA A ZH 40 i, 2 PBS Pk 2 I,
A TR 0 40 2L f , VK B CE 30 min, 4 C
15 000 x g &.0> 10 min, 12% SDS-PAGE Hi ¥k , % %
s A3 A SR 3 (1 55 % 2= PVDF [ 5% i f5 05 83
B AL B EDIE 60 min, 43 i) H % B2 /b MAPK (p38
MAPK , JNK,ERK) $i{k 4 C 337, $i3F 1gG/HRP —
PLE T 2 h, DAB 8, BER AR R G AT %
JEE A, DU A 26 7R 85 2 /b MAPK ( p38 MAPK,
JNK,ERK1/2) & H & .
2.6 Giil=EAbFE R SPSS 20.0 5k ¢k 41 ik
FF0re HERRLL x £5 2R, RPN E T 25
Br, J5 2550k H LSD ki 47 4 al £ & A, P <
0.05 Rn =R HAGI¥E L,
3 &R
3.1 FEZEA I, K visfatin = T4 240 i 36 4 (9 5%
M  HUVECZ: visfatin T4t #E 4 h J5 , 40 Ml 1% 1882
P16 B G 2 B A, 0 B — VR B 1Y visfatin 7] 3 A%
HUVEC #4455, visfatin 4 h 5 3] 38 5 74 9 LA
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30,60,120 mg- L~" (i FH 2 1T, 6 BR 40647 T 10,
SRR R PSR 88T BUS 9 HUVEC
2R I g SR OBV S BT S I, T R
WL ARG D 4% visfatin 5 T 0 AL . WK 1

%1 ASmMI, % visfatin F S ARG
élﬂﬂﬂiﬁ"til’i‘]%ﬂrﬁ](% *s,n :6)

21 5 F 4/ mg-L ™! NG /A
1E X R - 1.319 £0. 070
FEAR - 0.805 +0. 069"
FHSE 1, 30 0.915 +0. 0502
60 1.019 0. 101
120 1.167 0. 116%

T HIER X A A P <0.05; SRR b4 P <0.05 (%
2~41).
3.2 MZE N, M visfatin - F50%F 20 M 1 35 48 5E A
TR HUVEC £ visfatin T4 3 5, 40 il
7 48 9 I F hs-CRP, TNF-o, MMP-9 % 3k %5 1F &
STHEZH i F W E (P <0.05), ¥ B visfatin il 1%
HUVEC 7] i 5 % 5 [ F hs-CRP, TNF-a, MMP-9 ff§
Rk, £ visfatin TR 9 HUVEC FE45 T & W
FEFF SR I, W5 4b B 5, 40 3 B hs-CRP,
TNF-oc, MMP-9 7K V- 12 e B A6t M [ A%, 158 B ) 2 1
IT, 7T 529 F A0 81 2 Dk 4% visfatin i S A9 R RE X T
#IE(P<0.05), Wik2,
3.3 JFZEA I, M visfatin T 75 %} MAPKs # % 1k &
M#IEM M HUVEC 28 visfatin 5 40 3 5, 40 il
p38 MAPK,ERK,INK # 2 1k £ [ 2% 3k B 0E % 1
R E (P <0.05), # B visfatin $1 3 HUVEC
Al 5 5 MAPKs #%% . HUVEC 254 Wk 5 FH S0 1,
T SCAb $E ST, AT 5k B AR A P BT visfatin 5 'S p38
MAPK Fl ERK S I , Ifi £5 ¥ B P2 00 11, X} INK &
G AL B AR AT, 3R PES R 1, Al fgid o
JH 15 MAPKs {5 538 %, #0 ] visfatin £ 5 49 100 % 4
A 5. 1 B PSR XA [6] MAPK 5 5 3 #%
AARMESIEN. gdn 2R A5 %E X
(P<0.05), W3, K1,
3.4 MAPK i 57 751 &b B X visfatin /E ] F 48 5 M
TFREME W 4558 2R, HUVEC & MAPK % 5%
P4 11 7 SB203580, PD98059 , SP600125 43 51| BH M
p38 MAPK,ERK, JNK J5, visfatin 55 HUVEC 41
M 5% 35 Wi b 46 5 I T hs-CRP, TNF-a, MMP-9 43 i
IS RAK, 156 B MAPK 3 2% 4 519 hs-CRP, TNF-a,
MMP -9 5 3 3k F] B f2 visfatin 52 2 09 145" 9 Bz 44



A 0, A - NIV N A 2075 LA D9 B AR N AR s Y MAPK 5

50 % e PR S L, R A T TR

Fx2 S0, K visfatin T3S 40 M _E 5 & A B F R IE 0

EMM(x+s,n=6)

il F 4t/ mg- L hs-CRP/ng-L " TNF-a/pg-L ™" MMP-9/pg- L~
E % - 1.33+0.13 56.10 £5.02 34.07 =4.50
i - 3.81+0.26 124.67 +4.56" 88.43 £6.30"
P, 30 3.1920.11% 109.78 £10.18% 72.83 £3.01%
60 2.83£0.13"% 90.97 +3.56"2 63.28 +3.43"2
120 2.14 +0.12"% 79.95 £4.98"% 54.03 £3.91"%

®3 ASEI, K visfatin THx MAPKs BB L & B 1833 =%

IR (v £5,n=6)

| F 4t /mg L~ p-p38 MAPK/GADPH p-ERK/GADPH p-JNK/GADPH
1E X ] - 0. 125 £0. 006 0.237 £0.016 0.077 £0.011
% - 0. 669 +0.020" 0.571 +0.021" 0.209 +0.021"
FEEm I, 30 0.444 +0.017% 0.450 +0.021% 0.183 +0.010"
60 0.346 +0.015% 0.301 +0.015% 0.176 +0.012"
120 0.248 +0. 023 0.262 +0.015% 0.171 +0.017"
_ - MRz —, W%k 4,
4 itig
- — - L O 5 PO B2 AS %2
_p-ERK WS IR , 45 2 T T 1 5 54 0 T 0L A P 5
— ADP fa i i Fn AS BERE . b, hs-CRP U2 3F 45 5 P R AE
S B BBURR R AE R, TNF -0, MMP-O Al J2: B 2
o INK FRAEE RO 08 AS R E R IRV AAE N T, 5 AS [y
_ Ko R ANBE S AL A S . HRT R A
CADPH S LA DAL R AR A A5 A 5 Tl o o A BIL AR
visfain -~ D 1P B A B AR SR TR FR O LA P B 4
STS/mg-L" - - 30 60 120

E1 FASE0, K vistatin FHixt MAPKs
BRUEARENEE

W1 AS e A A SR i A A B G 5 5 o0 v R
BLEGW &, SO BIT S SR TN B K P9 Bz 20 A S A
BRSO OE S

F4 MAPK 57 FiAb B3t visfatin /E I TRERFRIZMFM(x£5,n=6)

21 51 F 4t/ mg- L~ hs-CRP/mg-L ™" TNF-o/pg-L ™" MMP-9/ gL~
1E %) 1R - 1.328 +0. 133 56.100 £5.019 34,067 +4.497
LAY - 3.813 +0. 258" 124. 667 +4. 560" 88.433 +6.297"
PHSE T, 30 2.083 0. 157% 72.267 +3.016% 56.333 +3.221%
60 2.425 £0.132% 76. 650 +3.047% 60. 867 +7.856%
120 2.390 +0. 157% 77.333 +4.711% 61.550 +4. 160%

Visfatin 52 1 P4 JIE Jig 105 48 160 23 8 ) i 077 400 i 1A
T o BEEWITERIERE , AT R BB 2 — FhORT i R AE
K7, HBOR B Z AT IETE R 7R visfatin 5 3k ok
PEREALHISC A A % VIR Zhong M %5 A BF
SR, AU 25 A R R LK visfatin 2 2E TH T, H
AT 2 LﬁJHK%#ﬁE%E’J%%ﬂmEjﬂ%E o’

SRBESE IEAE 7R visfatin 55 3 Jik o) A A8 Ak AH OC 95 5

AEYILR SRS T visfatin 2 5 AS 5 48 (1 B4R

BLH A5 5 30 3% B A7 N . fEA LI,

HUVEC £ visfatin AL 4 h |5, 015 S8 as EH X

HRZH & 25 B AR, £F Bl 55 7% W R AE A BT hs-CRP,

TNF-o, MMP-O I 238 = F — B JESC T visfatin 7]
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5 S 0L P Rz A A4, AL ) PTG o fE #F hs-
CRP,TNF-a,MMP-9 H XA S5 T ASHEERE,

AR AR E AT I 52 A A 1 ) 4% U
MAPKSs J& o 5 22 (1) i 45 Bl 2 —. MAPKs %
£14% p38 MAPK, ERK1/2 Fl JNK, fE 8 £ i 4 1 i)
PTG, IR 9 RE 1 K AR R R R R A A
visfatin £ Ry —Fl 5 55 A O 1 B 105 4l B 1A 7, 4 T

— BT 5 RAE A T MAPK {54538 B2 5 A7
WB@E}% JAHIFFE LA visfatin AL P R 40 LS 3R
75 B % I visfatin ZE{E 3 hs-CRP, TNF-o, MMP-9 & £
KB R B, AT DA i A P B 40 B p38 MAPK,JNK,
ERK1/2 3 F {55 47 + W IR A8 1 72 B v o 1T 40
I R FH s S 1 40 1) 77 BEL I p38 MAPK, JNK, ERK Ji5,
visfatin #5519 HUVEC hs-CRP, TNF-a, MMP-9 4374
W R A, U B MAPK 3 % 1T B2 visfatin 5 35009 1l
N R A S A 1 B AR —

PSR R B W FH A& Ak rh 2y, PE S T,
2 P v 4R ORI A3 5t 1 o F I BB VA T LA 2
— RS TR G Y. S, RN
BERAITWRE G, A Z Mo mag e . BT
S 11, B PR B0 SV A I R )32 F T et o0 9
LR BT AT L ARSI visfatin TR
A I A S I A N B A A 0, 1G04 AE IR hs-
CRP,TNF-a, MMP-9 3k ik, Jf 35 5 p38 MAPK, ERK
A INK {558 B 315 . v T 8k — 2 B visfatin 4
S HRIEA TS MAPKs {557 SR, 8
#4351 H p38 MAPK #1151 SB203580, ERK # ] 51
PD98059 , INK #1471 SP600125 i kb FEANffL 4 h, &
P43 5 BH W7 p38 MAPK, ERK 1 JNK J5, visfatin 7§
5y HUVEC hs-CRP, TNF-a, MMP-9 4} 34 B} & [%
i, & B MAPKSs {5 5 18 % i 16 76 visfatin 5 5 1) A
U5 3 VK PN 2 A0 L% MR A P b R R L AE T . 4 4
TAFRF RS20, T B, i visfatin 18 33 %
S A 5 30 %A T 1 I PN B 00 A0 B S E TR 3R
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TR g 2 T R P D, O HUWT BT visfatin 75 5
p38 MAPK A1 ERK ¥{1% , Wi+ 2 1T , X JNK i {k
WA ENAEM, &R PS8 98
MAPKs %415 5 38 #%, #0 6 visfatin £ 5 09 1 & N
B A A5 43, i EL P S 6 AS [W]) MAPK 5 5 38 5% A
TR PR AT VE L X T B2 i T MAPKSs XFAS [R] 119 1k
B WA A )RR
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