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Abstract

Abstract

Background: Atherosclerosis is an inflammatory disease. Endothelial
dysfunction is important and primal pathological process in atherosclerosis.
Interleukin 18 (IL-18) is a pleiotropic proinflammatory cytokine that is found to
induce the production of interferon-gamma(IFN-y)inT lymphocytes, and plays an
important role in innate and adaptive immune systems.It was proved that IL-18 has
important effect in the formation and development of atherosclerosis.
Interleukin-18 binding protein (IL-18BP) is a kind of soluble protein, it can bind to
IL-18 with high affinity and inhibite IL-18- related biological activity. However, there
is a paucity of date regarding the anti-inflammatory action of IL-18BP in endothelial
dysfunction.

Objective: In this study, we investigated the effect of IL-18BP on the
inflammation and apoptosis of human umbilical vein endothelial cells (HUVECS)
induced by tumor necrosis factor-a (TNF-a).

Methods: HUVECs were treated with 20ng/mL TNF-a and different
concentrations of IL-18BP( 62.5,125,250ng/mL) for corresponding time , the
mRNA expression of [L-6. IL-8. ICAM. VACM were detected by PCR and Real-time
PCR.; The cytokine of IL-6. IL-8 and adhesion molecule of ICAM. VACM protein
expression were detected by ELISA; The apoptosis was detected by flow cytometry
detection.

Results: The results showed IL-18BP down-regulated 1L-6,IL-8,ICAM,VACM
mRNA and protein expression in TNF-a -induced HUVECs.Furthermore, IL-18BP
suppressed cells apoptosis of HUVECs induced by TNF-a.

Conclution: Taken together, these results demonstrate that IL-18BP inhibited
the inflammatory response of endothelial cells to the stimulation of TNF-a, .It
suggested that IL-18BP exert potential anti-inflammatory effect in modulate various
inflammatory processes such as atherosclerosis.

Key words: IL-18 binding protein; Endothelial cells; Inflammation ;Apoptosis;
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1.1 FNBKIBHERE L RIRT L

ZNBKIHFERELL (ather osclerosis , AS)fE Ak 25 Lol L 2RI 7] (14093 HL 2 At
B2 L ML 2R G T R R DL IR  FL RO AR AN AR T A Ll i P88 1 5 1
BRIE A S —, P EEH NMERE. #HikiE, £ AS KL I Al, AEM
TR/ RTT da s Bkowt 2 B R ECHE A G )R, DL L IRHYI. AS JRAZ N5
. AS BIFCHFEEALZ — R 2 W, e 58, A R HES
R RARR, WATHR AR Es MUE 5 MR . AT WO, K
R AS IfERR R . AS IR AR ROFEIRRANAR . M/ MOE. I
IR NS RIEREL. AN, T LA (VSMO)BEUE
PRI A R LB B T HIRIN 08, Sk FEREAL AR & e 22 1%,
ML RN R ERGG G, S, & IREEETT) » FRkAEDH
[ X Bl KB R SRR (N B s I LA i/ B4 i) AR, A&
KB 7 A 5 A 55 T (AT 9T, I RS Ty T BT TR I . M B AR 70
FEAGER — LERAT I AT TOM C F € MEE B, JEHSE LDL JH & B e o SR 7 16
1. 80 AR, LDL SRSk FEREAL ML BUS HoRRA, LDL %
WABR R SRRV 2 A A A\ 80 AEARJE 1, JLFZ 90 AR, #HATHIAX
2 R PRIRIE 45 TN, BRAK I LDL JH [ BE/K P n] 5. 35 B A et 0o S stk
ek B S B R A ZE DL R GRE o FIBE T 3 o X AMAE NP IR AIE 1 H [ 7 5 e
LR BRI AR, T HOE R MIBHa IR TAT 2 A BxT 5. AS 181 JUE
UL ANNRIE N BL T AS AL ERE, X AS JRAHIF R, AT AL
PESR R IMITA AR BT . 1976 4F, Rusell $& 1 5 —— R N7 3, A
K TEN S R 195 S AN 11 /%9 NS - | SN N1 9 = D I 9531 1
WD, 9 AS URBhEYBL  HTE B R A A i S L 2 7 S i A
BRI 5 I e Lo A 5 BEBR /AT K, DRI PR 3% BREBR R/ SRAf o I A2 ™
. 1989 4, Muller BF FCIE I BEHAZ 52 P /& SUE e ARSI A2 A . 4 B
g, JFRH AS PEHEEE A RE . SR DY (D) fEk A
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WAL R IE RN (2) 1995 4F, shah iFBA M4 MR8 5O 5 4 2 1
MMPS, FRMIBANERT, BB, Rk, X AS A& B E BT AN E
FE CPERRENE” IR E K. BA TiE—/MEL R, RE
FHEWRM TRT AS RIFHLEIRAE 5, anflg B el . B vw B AR U
AT AR UL B 0- SRR DD R UEAE, 3% B2 Yl v AN B 56 4 Al RE
AS T I RAEAE . HAT, Rusell #2HF “ 4 - Rt ” 452K 2 $e
MISCRE, WA AS & —MEVESIE TN, ERE 5 1K K& Il PR AT AL Ak
R RWIESSX — WA, 75 AS BEHAAAE R B SOREAH R4, N B TRg
AL AYRRE . P UGS AT RS . TR AT S T AS 1
KA RE. WE 1 Fis.

B 1 kiR K e A

Figure 1 Stages in the development of atherosclerotic lesions.

1.1.1 NEARSINEREREL

P B A BT O ML e 6 DR R S R RO 05, FERTLI AS BEHR B AT AR KIS
() I A Bz D e At B I . L A 240 Cendothelial cell, EC) 3243
AS KAEMEIEIAT . EC MU M 5 M8 BE 2 8] — 2 & tE B, & HA
P53 Uh S 55 53 WD R, AT AR AN G WA J LR AR VR R T, R AR Y L TR T
PUkE AN 46 25 5 B A BN RE . 76 AS SERIR Z I/ER R 512 EC 45 A ThRg
it EC GiMHmIR, HorBmvprbe sz, mdE e, K ee iR
[ (low density lipoprotein, LDL) HENNE R, FE&EMAEHTE A A
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# AR5 (oxidized low density lipoprotein, ox-LDL); EC FRIHIKiH /T
BRI 2 M AAE R T AL EE T, WA A %= 2E (interleukin, IL). 5
A e A (monocyte chemoattractant protein 1, MPC-1). R RFEIA F-a
(tumor necrosis factor-a, TNF-a) 2%, MIM/EHEBLAZANAE . Ik E 40 R Ifi /Ml
SEEHRMMRI . RE. WS EC En LB E P A KA1, BHE LT
Y 2 M 4= K (K T (fibroblast growth factor, FGF), ML/ ¥4 KB 1
(platelet-derived growth factor, PDGF), &S Z=AEAEK KT (insulin-like growth
factors, IFG-I), B-#{b4A:K KT (transforming growth factor-B, TGF-p) %%,
FIBCTFHULA0HE (smooth muscle cell, SMC) FlBA A EMELR I A=, {3k AS
RIE. BOHTHRFORI, PR A0S S A0 M R TH R A Tie -1 76 9 B2 4 ok 2%
AR, FHE p38 AR L L AR 4> T-1 . E-selectin A4 fifa[A]
ROB >, RIS TR R SR A R RN B B P R A b, T (R B P B 2 6 A I
Aoy 20

1.1.2 BERSRIBKIHEREIL

KEHFFIUEH, AS FPRELSCEL T)LES DERY, B5MEKFE, F#il
J2 ML 50 L e R = B H 3 K S 2 DIAE O . i o R0 g T TR A R TN B 2 i T
PERGFI AS TR RS R S SR B LR . BEAURIL, HIEEAIKAHEL, A AS
PRI R E A C1 MEAEEA E MEAMERNREY I ET &, XAl
A& AS TR R A AN B e —Fh B R . R IESE AS A9 A1 FA ML
BTN AR, B AR A R A A N, X SR R
H ( LDL )RBTGO EAA AR Z EARE I (ox -LDL A XK. 24 ox -LDL
FILARZHEI A BN, 3% LDL Risfi s A B2 T 1A AT A B ii. LDL #
AR AT A IR R R T 2 T U RRAE A, 5 S R A L R 3 B S AR g
VSMC FI3E AT e BRI . DL AR T i 4 S BRI le a0, A 4Epeshan
(BR )IBFEBEIL TR B -

1.1.3 BRERAMESEKEHFEL
£ AS AR B A KR I A% B A 12 . A BUIRAS T 9 3h
BRAR P ENR AR >, EC Bi47515 -5 M0t B SR i foRG Iy L B84, dkimiid
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P R IR BN P IEE, JRAE IR Ak o BN . R A A R T S A
NEWikERT {8 LDL %% ox-LDL, [FIl, EWR4if@Et A A5 1EZ AR5
ox-LDL, M3 RIRGIE RN, T RS W H IR R i, K VR 40
FTEE—RC L2680, IS BRI TE L. $52H ox-LDL J&, B4
P R RT 7= A 2 P 4 i R 3 — 2D e S A A SR A L R M P 3% i DA
SMC ZHMIER . H95H, (A AS ANWrdhfe, W2 i 43 5 Wk 240 ff 4 7% 31
WK F (macrophage-colony stimulating factor, M-CSF) ¥ F .41 i 52 7% 1 J (A
T+ (granulocyte-macrophage colony stimulating factor, GM-CSF) i/ 5 FA% £l ffa 1%
5, PDGF-AA. PDGF-BB. &4 & 1% £ KH T (heparin-binding epidermal
growth factor, HB-EGF) %5155 SMC 458, I P 57 A K B A A A= K R 7
%S EC #8%8, M-CSF. GM-CSF. MPC-1 Fll ox-LDL HJ W 5| HAt S AZ 4i g, i
BN EAKRF T (vascular endothelial growth factor, VEGE) I FGF 5| EC,

TGF-B. PDGF F1 FGF M 5| SMC [kt iB & . thab, B VR i o i3 i 4
J& %K [ B (matrix metalloproteinases, MMPs) T [ BE 5 o () Ji S M40 g A1 322 5%

i AS PEHRZF4ENRASH, AR vERm. EWEMBAEN SRR GIE RN, &
A K AN R4 T IR LA A 4k % M S RSk oE, AT IN i
RN

e
B

1.1.4 THEARES ZBRHEREL

AS BERHAEAE CD4 A1 CD8 WA T kS 4H i, Hr DL CD4™ AR B T 44
f (ThD) J&£. WHFRR, FIAeS AR s WAR TL-2 Jbk C 40 f 1 vl A
Ko PG T MEGHME AT LB TIL E -y (interferon-y, INF-y). GM-CSFp Fl
TNF-o, WEA G BRI, SEGEHIE K. s (extracellular matrix,
ECM) TE4ERFBIIKIEH LR S5 M) 5 D) ae bt E2E A . AEBB SN, EMC &b
TABACETE R MR EERZE Pad . ECM &R, B2, i
YENEARH, 2 PEAS TG TR EEEF . AS PR “JEH” 45 540 X 15
HAFAE T IREAIAR, 05 5 20 INF-y 7] DL 25 30%) SMC R FRIE, M
k> ECM & . thah, BEH i E R0 A SMC RI3RIA 1) CD40 521k,
MEGER T k40 T 3k CD40 Bcik, XA CD40-CDAOL fAH H.AF I AT B &
158 A AT SMC 230U i MMPs 361, ATTTH6 22 ECM I A .
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1.1.5 EigAl A SahEkREEK

PO 1 EC YUR4H M 3 RE = AR ALk 8 SMC B R B IS 5 70 7
fili SMC AR N AL, SMC [ A JBLEAS . 95, MM AS BESR 1 3= 2241,
HARHE AS A4k Sk . SMC KT A LDL 324k, TIHEHL LDL KRR FE g
FEH (very low density lipoprotein, VLDL) T SMC J5 IR 4, 3
I VSMC RA R4, BReIa sy (e & RENZ RS AN
R CEFEEMHEATM . ZE AR, AS T 2G5 A KA SMC,
SRR A4 B4 S 2 W RBER RS 7 . SMC @it &
R A R BRI AAE R T, 40 TNF. TL-6 S8Rt A 4nfiss, 55 EC #ik
Kb 730 BEAh, SMC 3B W] & ORI 2 Bl AE K K1 (41 PDGF. FGF HI°F-
VLA PR P b DR 1), (R 3R BE 22 (¥ R I SMIC o KL SE A% RIBE BE  14 ) VSMIC
I 5E 508 T 4b T 3has-~F7, IEH ST SMCAUA D ER T 78 AS B4, SMC
REHAE, HIPE B P T, R T A IR TR KR
T AS WG, SMC BB T e, LU T30 i S a7 ot T L 8, AR A 2T 4
G, NI S 200 I A A 1 5 A

1.1. 6 M/MRSENEKRBHREL

FRK A R AR J . PTARE HL/NORRG B B 2 4 R ) B Al b, AT AR gk
PDGF IR, SEWIARAMAWIEA:, RASEIRESK, B AS Bk,
1E AS MLARTE AR B2 B, I/ RR PR S5 A6 R SR B 7T 5 B3l ik A 26 R 4k
RANEGRIL. ML/NMRAE AS HIIMER FERIAE: ( DEMTERIA R85, Bk
fEMLNCR R SR AR TN R, WS R G, SIS MR @R R
EM. (AR M e, W PDGF. IM/MREE 4 BF. B Ifife
BREE HAEX VSMC KAz diifie ) BA s 2@t e, 25 VSMC it
BT RABME BRI, WS AR AR R B B . AT 2R R PDGF BAT &L
JRET AR P AN 2 B AZ H IS 5 %% PR e 8, 730 AS IRl s 4
e ( 3)#RkN A ge =4 — AL BMBT SRR, FAWTENG R, 75
MR ThRe. BEFERI, 5 AS S I NI B UIAE 5G4 1L/ P Bz B 44
LAy~ 1 2 B /N R, T R I o T S BRI T SZ AR 1 47 R
(R NI RAN T el o G LR R ER (A ER

5
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1.2 1L—18BP RY#if4

IL-18 J& 1995 4F OkamuraH 2502 I\ AR TR A R AT B A I 22 B 3L [A) 4k
HE N SRR IO Hh Al Al R P BT, R R R L R 5 3 A B A T A
IFN- v it 48 IFN- v AR AW 1L -18 F 2t BRI A (W R E
W A, AT 1Y) Kupffer 40H0%E), W EZ4NM0 R tAE /- ilh TL-18(Wn /Mg N Bz 4
M. RIRARANNE. DA RANEE), FERR AR, EE. AR, EHR
Wl BFME.  BEAEH4 KA IL -18 mRNA KRk, IL-18 HIAY 2R £ 2
FE: (1) Al{iEst Thl 4005 IFN-v . IL-2. GM-CSF ZMENH T, F5 T
YMpEIG5E; (2) M9 Fas-FasL R%i/r% Thl. NK. CTL 44 z/E M
3) {EBEERANAL /P TNF-a K-FHgE: (4) RINGEAFURISE.  SUMRSE
o IEHER, IL -18 5Z RN M E R TR S o A1 /N /D 1 46
(idiopathic thrombocy topenic purpura , ITP)&—Ff H i 14 [ & %% 5, %90
frRE AU B AR NP MR AR 2, iR 210 . R L H
A AR S84 B 7 RN 5 e N2 e A 0. Bl i eos, 1TP 3% IL - 18
SRS M/MOEZ AR R A, IL - 18 SR, m/MOREMD,
W IL- 18 5 ITP ARARE B AR, #E— BRI IL- 18 JK-F1E ITP K
ML bR B A4 Y. SO B BT 2 7 B IR R AL B il R A ) 7 B
Wi, FEIRH TR RN EH IS, 4010 H A AR
TR, TEMIEFE IL-18 e EEAEHY™, [ IL-1 A, IL-18 @i %K+ x B &%
R 3 B AR IR G B, B3 W] DL SR 70 53 40 2 Fh 240 it D51
Pk, NI RAEBCR BN A2 5 i 120 . 3 40 ok Bk Bk 22 1O BIF 72 25
T, RAERN LT B BASNGR LR . RETEBEN ST, &
RE B AE Gy BRI R A . A R S FE b i AR, RSO
FIOCRERIN, 11 IL-18 ME AR T BRI RGEN T, 257 AS 3
MR R R A I R TE T o R R R b R AR AR . AT
IL- 18 AEPddui, X TS IL- 18 AHIRIE K L5 5 5 SRRV ThRE#R
FAT B S S AR R

FA 5 18 S5 A8 A( IL- 18BP)& 1999 4FHiE—FifEis 5 IL- 18 Liw
SRG IR AR G JHE DU R AE Y DhRE I B R 1o B ALY Th 4 A
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m

TMHFIKERSS T h MR 540 ] y-F 3 K in <4
HIATIL-1 355 A AT B3 ( PGE2)/™ &, 1 PGE2 Refe i SR AN Tho 41
MR Th2 Wi, JEH0MH] T 40045 T hl A4 117, IL- 18BP JE[K7E
NHGt il BEEELO. MRAR NS B LA =ik, HRIBK P2 y-FIE(IFN
—Y)ORET . MAMIFTERIE, IL- 18BP 55— mis i A (W MC53 Al
MC54 &) HATAHBA S MR ®,  $R7RIX 005 25 9 A (1 2 A FE DU G ) 7= 2
RIARAE SR, FT R  HESm E R LA S BB A %

1997 4F Novick "8 AR 73 B H —Fh ] 5 IL- 18 AHSE & 18R A L, IX
U IL- 18 & HMIME . K a2 N rliE T I0- 18 Z24K( SIL-18R), E
[1)5rF 88 38 kD, 7 TAMfEAh, H- 546 T AN ) IL- 1Rrp(IL-18Ra) 4
BTEA IL- 18 ZAREAEY. 751 HTiEsE AFE I IL- 18 45 & B A B R 43 )
585bp F1582bp. A IL- 18BP 1 164 A~ FILFRALK, BHE 30 MEIERU
G SIRFP S, 4 ANBEER) N-BEEAUAT 5, AR 134 ANEEERR, SEK
PEANGE K T 73 A e B IL- 18BP AT 5 i IX . R IL- 18BP 47 163 &%
FRELR, BFE—A 28 NMREEMRMESIK, MEH 4 A N R, e
AR FERR FVEYE Y 60. 8% Y. FEREPR T I, IL- 18 PR BA H At
AR YR PN A R 1, FFZBIA FEREYR 3. IL- 18 FHR A
BT A TATA 57, M H7EH 3R mis X A A & & AU 154000 T
IL- 18BP TEARPH —ME 2o Wik, HALH M RIA/KF3Z2 TFN-y 750",
FIEMEE R B ATEATERE. IL- 18BP LK AE/A N RIEIEH T2, Northern !
I HT 28, IL- 18BP mRNA A 7EM Rt B UEAE ISR H A bRk, £
O IEAIIG R P A IR RIE, BT Ig BRI .

IL- 18 fE45H B 5 TL- 18 AR, HATARR B e, £ IL- 18 H ARt A
JIKE- 1, Caspase-I) VIFEI MRS A, 1 IL- 18BP J&—F{EL5MRHE - F
AT IL-1 FIL- 18 SZARFEMA SR IENHE AR T, B M 1g #2
PREERIFFIE, XA 1g ThERIS IL- 1 Z4RH 5 3 A Ig ThERI AR/ 1 A
Yo 2T 7 A W] IL- 18BP HRi& A7 S X . BiF 70 K30 IL- 18 5 IL-18BP 7E
WAL 11 WLeBlZE A, IL- 18 Wi =4 R LR IR L5/KS3/855 5
IL-18BP H [ = R FEFRIR I F93/Y97/F104 AHELAE AU, IXFikH EL1E ] B
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