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[Abstract] We aim to investigate the effects of interleukin—18 binding protein (IL-18BP) on the inflammation
and apoptosis of human umbilical vein endothelial cell (HUVEC) induced by tumor necrosis factor—a (TNF —av).
HUVECs were treated with 20 ng/ml TNF-a and different concentrations of IL-18BP for corresponding times. The
mRNA expressions of [L-6, IL.-8, ICAM -1, and VACM were detected by PCR and Real-time PCR; the protein
expressions of IL—6, IL-8, sSICAM-1, and sVACM-1 were detected by ELISA. And the apoptosis was detected by
flow cytometry detection. The results showed IL-18BP down-regulated the mRNA and protein expressions of 1L.-6,
IL-8, ICAM-1, and VCAM-1. Furthermore, I1.-18BP suppressed cell apoptosis of TNF-a—induced HUVECs. These
results demonstrate that IL-18BP could inhibit the inflammatory response of endothelial cells to TNF -, which
suggested that IL-18BP exerts potential anti—inflammatory effect in modulating various inflammatory processes such
as atherosclerosis.
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IL-18R alpha  IL-18R beta IL-18 , PCR ,
o 18 (IL-18BP) IL-18 s GAPDH . PCR
IFN-gamma  IL-8 95 °C 3 min(1 ); 95 C
. 1L-18 (IL -18BP) 10 s, 58 °C 30 s, 72 °C 60 s(34 ),
1L-18 s IL-18 12 C,
691 1.6 PCR , 1x10° cells/
IL-18BP (TNF-o) well , 24 h,
R , 80% o o
IL-18BP . 4h, ) RNA,
RNA o
1 PCR 20 pl , SYBR® Premix
11 I.—18a Sino Ex Taq™ I1(2x) 10 pl,ROX Reference Dye  (50x)
Biological . DMEM . 0.4 ul, 4 pl, (
( Hyclone )obFGF ( Peprotech ) 10 nmol/L) 0.5 Ml,dHZO 3.6 |.Llo :95 <
TNF-a ( Slgma )O 12 min s ,95 C10s—
Trizol( Invitrogent)., ( Fermentas 58 C 40 5,42 - mRNA
).SYBR Green PCR ( TaKaRa ), GAPDH 0
ELISA ( ),Annexin V mRNA Lo
Pl ( Invitrogen), Ct  GAPDH Ci ’
, 2—AAC1
1.2 CO, ( ThermoForma ° Lo
)o 7300 PCR ( Applled % 1 RT-PCR #= %8t 2% PCR 7| #7] &
. Tab 1 Primer sequences used for RT-PCR and Real-time PCR
Biosystems )o
analysis
1.3
Gene Primer sequence
, 10%
IL-6  Forward 5’-CCA TCG GCG AGG ATAG TTC TG-3"
+100 Ufml +100 pgfml 10 ng/ Reverse 5'~TCT ACA TTC GAT GTT CAA TGC TCC A-3’
ml (bFGF) DMEM IL-8  Forward 5’-ACA CTG CGC CAA CAC AGA AAT TA-3’
, 37°C5%CO, o Reverse 5'~TTT GCT TGA AGT TTC ACT GGC ATC-3’
s ICAM-1 Forward 5’-CTT GAT GGG CAG TCA ACA GCT A-3’
o Reverse 5’-ACA GCT GGC TCC CGT TTC A-3’
14 3~8 , VCAM-1 Forward 5’-GGG AAC ACA TCT ACG CTG ACA A-3’
5 : @ H @TNF—OL Reverse 5’-GGC CAC TCA AAT GAA TCT CTG GA-3’
20 ng/m] TNF-« ;@TNF—a+ IL.-18BP GAPDH Forward 5’-GCA CCG TCA AGG CTG AGA AC-3’
20 ng/ml TNF-a+62.5 ng/ml IL—]SBP;@TNF—OL+ Reverse 5’-TGG TGA AGA CGC CAG TGG A-3’
ISBP, @TNF—O(-i- IL-18BP 20 ng/ml IL—S\SICAM—I \SVCAM—I 3~8
TNF-0+250 ng/ml I1.-18BP,, 6 o 2%10%/ml 6
1.5 PCR IL-18BP TNF-« ) 2 ml , 6 i
mRNA 24h , ,
TNF-a  1IL-18BP, TNF-« 20 ng/ml, ,—80 C N ELISA 1.-6.
IL-18BP 125 ng/L, 246.12h  [1-8 sICAM-1.sVCAM-1 ,
, Trizol RNA, , N
RNA 2 pg ) 1.8 Annexin V PI
0.05 ul PCR 2x10%ml 96
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, 200 pl , 6 , 69.69) , (62.5 ng/ml)
TNF-a IL-18BP (125.4+32.21) (163.5+37.20) ,
HUVECs 48h N ) o (125 ng/ml) (84.56+26.89)
R o (P<0.05, vs TNF-a group) (100.9+65.29) (P>
1.9 Graphpad Prism 0.05, vs TNF-a group), (250 ng/ml)
5.0 , (66.09+29.78) (P<0.01, vs TNF-a group) (80.15+
+ , unpaired T 39.13) (P<0.05, vs TNF-a group),
test, P<0.05 ° #2 %1116 = IL-8 mRNA %5 2 % PCR &k % R
Tab 2 Relative mRNA expressions of IL-6 and IL-8 detected by
2 Real time PCR
21 IL-18BP TNF-« HUVECS thIL-18BP 1 RNA expression(folds)
mRNA rhIL-18BP Group (g;ﬂt)m Lt Lt
(125 ng/ml)2 4.6.12 h Blank control - 1+0 1+0
mRNA TNF-a TNF-« - 433.3+204.5 150.1£25.57
’ Zh 4h ’ TNF-a+low level rhIL-18BP 62.5 123.2+8547 120.59+7.27
PCR 4h TNF-a+medium level rhIL-18BP 125 95.32+64.49* 106.41+28.77"
’ 1 ° TNF-a+high level thIL-18BP 250 78.39+35.78" 60.83+30.06"
GAPDH a) P<0.05, b) P<0.01, vs TNF-a group.
i #3 &4 ICAM-1 #= VCAM-1 mRNA %8} % % PCR Ak 5 R
M-8 Tab 3 Relative mRNA expressions of [CAM -1 and VCAM -1
AN detected by Real time PCR
thiL-18BP  RNA expression(folds)
ICAM-1 Group concentration/
Time 0 2h2h 4h4h 6h 6h12h12h (geml)  ICAM-1  VCAM-1
TNF-020ng/ml - + + + + + + + + Blank control _ 140 1+0
HILSEP Smgnl = e e o TNF-a - 13122252 180.7+69.60
B 1 FFE e EE [L-6.11-8 VCAM-1 % ICAM-1 #) & & TNF-a+low level rthIL-18BP 62.5 125443221 163.5+37.20
Fig 1 The mRNA expression of 116, IL-8, VCAM-1, and TNF-cctmedium level thIL-18BP 125 84.56+26.89" 100.9+65.29
ICAM-1 at different time points detected by RT-PCR TNF-c:+high level hiL-18BP 250 66.09:29.78 §0.15+39.13°

TNF -«
TNF-a ,

2.2 IL -18BP
HUVECs mRNA
HUVECs 1L-6  IL-8 mRNA
(433.3+204.5) (150.1£25.57)
rhIL-18BP(62.5,125 250 ng/ml) ,
, (62.5 ng/ml)
(123.2+85.47) (120.59+7.27)
(P>0.05), (125 ng/ml)
6449) (P<0.05, vs TNF-a group)
(P>0.05,vs TNF-a group), (250 ng/ml)
(7839+35.78) (P<001,vs TNF-a group) (60.83+
30.06) (P<0.01,vs TNF-a group), 2 o
2.3 IL -18BP TNF -a
HUVECs mRNA 3,HUVECs
TNF-a ICAM-1  VCAM-1 mRNA
(131.2+22.52) (180.7+

(95.32+
(10641+28.77)

a) P<0.05, b) P<0.01, vs TNF-a group.

24 IL-18BP TNF-a HUVECs
4,
mRNA ,
-6 11-8 , (68.37+
4.021) pg/ml  (67.48+4.922) pg/ml, TNF-a
,HUVECs IL-6  IL-8

(676.2+18.79) pg/ml (3 159+46.29) pg/ml,
rhlIL-18BP  IL-6  IL-8
, (250 ng/ml) (508.5+£24.07) pg/ml
(P<0.001, vs TNF-a group) (2 817+197.7) pg/ml (P<
0.01, vs TNF-a group),

2.5 IL-18BP TNF-« HUVECs
5,
mRNA
, sICAM-1  sVCAM-1
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, (44.41+13.58) pg/ml  (0+0) pg/ml, TNF-
a ,HUVECs sICAM-1  sVCAM-1
(3512+1266) pgml  (3673+36.84) pe/
ml, rh1I-18BP  sICAM-1 sVCAM-1
) (250 ng/ml)

(3 022+124.4) pg/ml (P<0.001, vs TNF-agroup)
(195.0£32.29) pg/ml(P<0.01, vs TNF-a group),
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Tab 4 Protein concentrations of IL—6 and IL-8 in cell culture

supernatant detected by ELISA

rthIL-18BP protein concentration/
Group concentration/ (pg'ml™)
(ng*ml™) IL-6 1L-8
Blank control - 68.37+4.021 67.48+4.922
TNF-a - 676.2£18.79 3159+46.29
TNF-a+low level rhIL-18BP 62.5  640.1x40.95 3164+35.73
TNF-a+medium level rhIL-18BP 125 572.1£32.24* 3031+38.76
TNF-a+high level thIL-18BP 250 508.5+24.07* 2817+197.7*

a) P<0.01, vs TNF-a group.

A5 &mmpp LF P sICAM-1 = sVCAM-1 R & k%
Tab 5 Protein concentrations of SICAM-1 and sVCAM-1 in cell
culture supernatant detected by ELISA

thIL-18BP protein concentration/
Group concentration/ (pg-ml™)
(ng'ml")  sICAM-1  sVCAM-1
Blank control - 44411358 0+0
TNF-a - 3512£126.6  367.3£36.84
TNF-a+low level rhIL-18BP 62.5 3428+112.6  351.3+43.06
TNF-a+medium level rhIL-18BP 125 3228+109.2 324.8+56.80°
TNF-a+high level rhIL-18BP 250 302211244 195.0£32.29

a) P<0.01, vs TNF-a group.
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Fig 2 Apoptosis rates of HUVECs detected by flow cytometry
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