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(FEZE] B8 WEITFEREXIEZ 0 (LPS) FIN PR 4 6 5308 A6 R 7K 7 (19 52 0, 80 TR 28 R A% 5 5%
HF —xB (NF-xB) {5 5@ B AE LS. ik RSN SR A0 48 P B2 40 i #k (HPMEC), BUE AR 7 &
553~ SACHIANM 0. F A 4 ok BRZH | LPS H3ZH L 1 kU/L 5% 10 KU/L IF 2 + LPS 20 &% NF—«B )
7510 F A P 1 2 19 S P ) ( TLCKO) 21 ( TLCK+LPS 41 ) LPS HIBZE AN LPS 10 mg/L 5 AN[RIF 2 - 28 b B4
T LPS AT 15 min 45000 A 1 kU/L 38 10 kU/L AY838 3K ; TLCK+LPS 21T LPS H3T 30 min JINH TLCK
10 umol/L ; X BAZH AN AL LPS %58 B RREE 28 tiil (PBS)., 44T LPS MBS 1 h W4, R e o'k
W %E NF-xB AN O0 , LA F R XS NF—xB B93& AR 5 LPS S 3 h F1 6 h WA Z0M0 i, R PRI
o REL B (ELISA) I FTANAEA 25 -8 (IL-8) I MR 4 i fb 2 11 — 1 (MCP-1) (7KF, LABHHf F %5 LPS
I HPMEC 7= A= b B F B g m LW NF—xB {5 5@ i E LS . SR O SR T s, xR
NF-«B AR50 T 5T 5 LPS HilZH NF—«B FH H6LST ) M A A5 W 39 2 5 1 kU/L A 10 KU/L JIF R Tk 1YY
AT I LPS 75519 NF—xB 161k, LA 10 kU/L IR R8T . @ SXRA e, LPS JlUS 3 h A1 6 h 411
I IL-8 & MCP-1 /K P18 3825 (1L-8 (ng/L) : 3 h Jy 387.1+26.4 11, 23.8+8.1, 6 h 2y 645.5+69.6 L1,
125.7+18.7; MCP-1(ng/L):3 h } 3654.9+467.9 11, 721.6+61.3, 6 h - 8178.5+792.6 [+ 1324.7+148.7, ¥ P<
0.05 ) ; 5 TPS HlS2H bbA, 1 KU/L AN 10 KU/L FF28 TiA BR8] U 8 A1 T1.-8 2 MCP-1 7K (T1.-8 (ng/L) : 3 h
9 315.3+24.8,275.8+31.1 11, 387.1+26.4, 6 h }y 557.8+43.3,496.9+38.7 It 645.5+69.6 ; MCP-1 (ng/L) : 3 h
1 2924.1+267.9, 2668.3+522.6 It 3654.9+467.9, 6 h Jy 7121.7+557.2, 6563.9+576.4 It 8178.5+792.6,
¥ P<0.05 ), L4 10 kU/L BFZEAE B0 &, 5 T NF—«B 40§57 TLCK 7R AT BB #14] LPS 75 S/ 1L-8 . MCP-1 /K
e (TL-8 (ng/L) : 3 h 4 162.4+21.3 11 387.14+26.4, 6 h y 274.1 +22.6 Lt 645.5+69.6 ; MCP-1(ng/L) : 3 h
1 1478.2+138.5 [t 3654.9+467.9, 6 h } 3667.6+259.4 ¥, 8178.5+792.6, 4 P<0.05). % it LPS Ml %
HPMEC J& 1L-8 2 MCP-1 /K340, T 2 v] BBl A 475 NF—xB {553 B BRI AL R T2k, T & FE -
YEM
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[Abstract] Objective To determine the effect of unfractionated heparin (UFH) on lipopolysaccharide (LPS)—
induced expression of chemokines and nuclear factor—xB (NF—kB) signaling pathway. Methods Human pulmonary
microvascular endothelial cells (HPMECs) were cultured in vitro, and the cells between passages 3 and 5 were used
in the experiments. The cells were divided into control group, LPS challenge group, 1 kU/L or 10 kU/L UFH+LPS
group, and NF-xB inhibitor N-tosyl-L-lysyl chloromethyl-ketone (TLCK) group (TLCK+LPS group). HPMECs in
LPS challenge group were treated with 10 mg/L. LPS. UFH pretreatment with different dosages groups were treated with
1 kU/L or 10 kU/L UFH 15 minutes before LPS challenge. Cells in the TLCK+LPS group were treated with 10 umol/L
of TLCK 30 minutes before the addition of LPS, and HPMECs in control group were treated with an equal volume
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of phosphate—buffered saline (PBS) instead. The cells were harvested 1 hour after LPS challenge, and the nuclear
translocation of NF—kB was determined by immunofluorescence assay to detect the effect of UFH on NF—«B activation.
The levels of interleukin—-8 (IL-8) and monocyte chemoattractant protein—1 (MCP-1) in cell culture supernatants were
determined by enzyme linked immunosorbent assay (ELISA) 3 hours and 6 hours after LPS challenge to detect the
effect of UFH on LPS induced expression of chemokines and its mechanism of effect on NF—«xB signaling pathway in
HPMECs. Results (D In the control group, NF—«B was mostly located in the cytosol as shown by immunofluorescence.
Treatment of HPMECs with LPS significantly increased the translocation of NF-xB from the cytosol to nucleus. UFH
suppressed LPS—induced NF-xB activation both in 1 kU/L and 10 kU/L dosages, and 10 kU/LL UFH gave even better
results. @) Compared with control group, the levels of IL-8 and MCP-1 in the supernatants in LPS challenge group were
significantly increased at 3 hours and 6 hours after LPS challenge [IL-8 (ng/L): 387.1 +26.4 vs. 23.8 £8.1 at 3 hours,
645.5+69.6 vs. 125.7+18.7 at 6 hours; MCP-1 (ng/L): 3654.9 £467.9 vs. 721.6 £61.3 at 3 hours, 8 178.5+792.6
vs. 1324.74+148.7 at 6 hours, all P < 0.05]. Compared with that of LPS challenge group, in 1 kU/L and 10 kU/L UFH
pretreatment groups, the levels of IL-8 and MCP-1 were significantly decreased [IL-8 (ng/L): 315.3 £24.8, 275.8 £31.1
vs. 387.1 £26.4 at 3 hours, 557.8+43.3, 496.9 +38.7 vs. 645.5+69.6 at 6 hours; MCP-1 (ng/L): 2924.1 +267.9,
2668.3+£522.6 vs. 3654.9+467.9 at 3 hours, 7121.7+557.2, 6563.9+576.4 vs. 8178.5+792.6 at 6 hours, all
P < 0.05]. The results indicated that 10 kU/L UFH yielded better results. However, inhibition study using the known
NF-«B inhibitor TLCK could decrease LPS—induced increase in IL.—8 and MCP-1 levels [IL-8 (ng/L): 162.4 £21.3 vs.
387.1£26.4 at 3 hours, 274.1 £22.6 vs. 645.5£69.6 at 6 hours; MCP-1 (ng/L): 1478.2£138.5 vs. 3654.9+467.9
at 3 hours; 3667.6 £259.4 vs. 8178.5£792.6 at 6 hours, all P < 0.05]. Conclusions The levels of IL-8 and
MCP-1 were increased obviously in LPS treated HPMECs. UFH might suppress LPS-activated NF—kB signaling

pathway, contributing to the inhibitory effects of chemokines in HPMECs.

[Key words] Endothelial cell; Unfractionated heparin; Nuclear factor-xB; Interleukin—8; Monocyte
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T R FERLOE R IR A AR G R,
BHUEE LR PR TSR YR, AT RERL R

W MR R s R AR i T
XTREZ 05 (LPS) RN PN Rz 20 i fa Ak IR - 7K T 1) 5
Wi, R 2R X NF—«B {5538 ¢ 1 n] GEAE T, LA
SRR AL PRI B3 £8 2 v i FH A B AR

1 #R5HE

1.1 B AR BT« B A P R 4 A
Pk (HPMEC) W4 A 13 1 B ARG FRA A 5 LPS
(055:B5, £ [H Sigma 28 A]) 5 i 2 L3 . DMEM $%
F5E (32 HyClone A7) 5 A IL-8 Fl MCP-1 ik
G e B (ELISA) %) &0 T3 E R&D A+
Pt NF-xB Z iSRS T3E [ Cell Signaling A F] ;
TR E = A3 pr i 7

1.2 45 SR : HPMEC 0B 3% T4 10% JR4F- i
1H 1Y DMEM ¥i 5 & T 37 °C 5% CO, i F1i
JERGFRAATRREFE, 1~ 2 d I 1 IR, & 90% fls,
S 3 ~ 5 AR 5550 .

1.3 200 5 20 oAb B85 9k - i R 1 X107/ 4% B
¥ HPMEC #:70 T 6 fLAk, BfL 2 mL, i %35 70%
Fil A5 J5 B 40 43 Ak R ZH | LPS 3 L 1 kU/L B,
10 kU/L FFZ + LPS 41 . NF—«B 1 il 371 H 2tk i i
1% S FP A (TLCK) 26 (TLCK+LPS 4 ). LPS %l i 4H
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JIA 10 mg/L LPS 5 AN[a) 51 52 i 25 FilAb B F LPS il
PAHT 15 min 7 R 590 538530 T 28 AR B 5 TLCK+
LPS 20T LPS H 3T 30 min JIA TLCK 10 umol/L ;
XTRRZUMAS LPS %5 &8 A BE IR £ 2% il (PBS ).

1.4 REEVICMES WA R AT AL A S5 FiE
TH b R R G R E R T, SAT
LPS Hill3% 1 h J5 0 H 2% 22 5 R[5 A, 0.1%
it 100 (Triton X-100) 3741, 1% 4-1l13E&E H (BSA)
BT RIKIMA NF=xB p65 —4 (1 : 500 Fi ) il
S FIRDSIER (FITC) FRic B9 =Pt (1: 1000 Fiks ).
6B N WEE NF—«B 1S L5 00, J-RER A,
PEEARMCH) NF-kB S Za 40,

1.5 LRI 41505 F LPS FlFEUS 3 h #1
6 h SCAELIMT 357, 1000 r/min (B5.02E42 3 em) &5
L 20 min KFRANMIEEE , B H ELISA W0 E HIEWH
o IL-8 Fl MCP-1 AYRIA . 454 ™ w4 ) & i
BT, AMA R 3 A E 1L,

1.6  Sil2AAbFR . SR SPSS 13.0 Soitdkfd:, %
B + brifE2E (3 +s) R, 5410 L SR H
DRI 22 77 22534, PR L3 7 22 55 R T LSD &, 7
EARFFI RSB, P<0.05 NERH
Gt E Lo

2 & R

2.1 HFZEXF NF-xB {G AL A5 (& 1) - 2806 B0
R WoR, X IR ZH NF—xB KB40 T g i b 5 LPS
FIF 1 h 5 NF-xB FH M5 ml B N8, R AR TR AL
T HF 22 P4 B AT $0 ) NF—xB 354k, DA 10 KU/L P&
YRS

2151

2.2 AFZE X IL-8, MCP-1 %5 H /K 89 52 0 LA K ot
NF-«B {5 7 38 f# 19 4F H (£ 1) : LPS #3#% HPMEC
Ji, IL-8 e MCP-1 B 7KV 24128000 HR 20 1] g 34
15 (¥ P<0.05), H. it il 38 B 8] iy 228 K 328 7 19
6 h IAF I, BT ZE PiAL B AT REAR TL-8 , MCP-1 ¥
JKAF, Lh10 KU/L 2= AE B 4f (33 P<0.05). il
A NF-«B i 4l 7] TLCK 10 wmol/L T 4b ¥ j5 , TL.-8
K MCP-1 2B 17K P45 LPS B2 B A% (34 p<
0.05), W] LPS AJ fgid i 15 NF-xB {5 5 %15
SN B A A 1 S Ak R R
3 W i

WRFEAE B B R 2 540, Fa b R e a4
Hh I 20 I Ak RN AR O R R OGS E .
TR F I — AR F G, IR IG & LR 7 51 HT 2 421 b
FRIRIEN B AR, EESN o BT (CXC)
R B T (CO) FHEM ALK, oXC %
WA 1L-8, FZAEH T ki difl ; CC Kk
MIARFRIE MCP-1, 2R TERAZ 4. Ao
FEUR N Bz AR BB TL-8 1Y F- SR, 75 A 0E | JR%
U R 07 B LR HOK I B s MeP-1
JE A B AR R T, TR B B AN AY T
BANRNY, FES 5 M h— RPN i,
T PR 3 3 LA PR B e FE SR FRI AR 25 A ke
J BRI ] LR TOU0N e 0 R 3 28 d RAER
5EFEHUSHYIAE . MCP-1. 1L-6 1L-8 K& Jif
JARIE A F -« (TNF-« ) S5 5 MeRpiE o #2219 &
BRI T, S S i A5 SR AR s s AR
A AT FTIESE , A1 LPS Hil 34 7 K 40 M2 40 )

£1 BFEFAEX LPS #ili# HPMEC /5& B8 & IL-8 1 MCP-1

FE8KFHZMAR I NF-« B 55 EBEIIER (x +5)

11.-8 (ng/L) MCP-1 (ng/L)

FEAEL
() 3y 6h 3h 6h

PBS X 4
LPS H#ill#8

B 1 ZEG e LA 2 T Ab BT i 22 b
(LPS) il AR LA P9 B2 A (HPMEC) 1 h J&
15 SR F =B (NF—xB) G AL 5200 iR &L TLCK+LPS 21

TKULJFZ +1LPS 4
10 kU/L 3 + LPS 41

238+ 8.1
387.1+264% 6455+69.6" 3654.9+467.9% 8178.5+£792.6%

3 125.7+18.7
3
3 3153+248" 55784433 2024.1+267.9" 7121.7+557.2"
3
3

721.6+ 61.3 1324.7+148.7

275.8+31.17 496.9+38.7" 2668.3+522.6" 6563.9+5764
162.4+213" 274142267 14782+138.5" 3667.6+259.4"

S0 (PBS) X HEZH (A ) W] L NF-B (2 5E4% (1) Ff
2 KB 430 T 5T 5 LPS Hil# 4H (B) NF—«B P

61.281 106.442 378.364
0.000 0.005 0.001 0.000

411.817

P MR 1] A% N G %, R A3 40 A T A I
1 KU/L IFZE + LPS £ (C) T WL NF—«B #4073 A

7 : LPS S iR £ B, HPMEC S Al e i 45 9 2 40 i, TL-8 S 1 40 il A K -8,

MCP-1 SR AN b 26 11 -1, NF—xB B 5% 5 X 5 —xB, PBS A B2 +h 22 ik,

TS, 5y 43 A0 T HAZ 5 10 kUL IF 2 + LPS
41 (D) NF-xB R AL /e A o0 & e
D5 Y N

TLCK & NF—«B # il 71 FH Rtk bt 2 e S B 5 5 PBS XFHRAL L3, *P<<0.05; 5 LPS
B A, PP<0.05 5 5 1 KU/L JIF2E + LPS 41 Hedss, ©P<<0.05
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