CN 43-1262/R # EFfkhE L 44 & 2007 58 15 E 5 12 1 947

[ZEHRS]  1007-3949(2007) 15 12-0947-03 s X HRERIAR .
5 He S BRI A2 R 2 Jk ok A A A0 O At 0t e
B @R, XHEHEF K
(AFFRowEERAE A, T4 d T T, 210002)
[X@iF] »HEFLRELLS, SKEASGH;, SKASBRTES;, GZH FRARGZH LBDS

Bl FARBH AR
[ Z]

® B

AR —EREZGRENR, AL WHR LT — RPN GEBR A S LR, £+ 518 A 682 X428,

B iz B & AR A 5 G RS BARMBER, BFRANS BALBRPEREHRBHERG KRR FLEE
ZORTAER . (LY 5 IS RS BRMELT ANFARBHERUKER LK. SEACBRBERGER S A5H
A5 WAL Ao B G B R FEE AR K. AL 5 IS AL BB S BRI ARAL K R AT L R — 4R

[FEITES] R363

2 ik 56 £ i 4L ( atherosclerosis, As) A2 /0o IfIL 5 22 95 1 3
LK. fE As RFHLEITTHE, £ 2A BRI U BUR R
T AR L 5 U A e A B2 AR R A S AR . Hoh
REREFHZH S ZEMY . BERRIS A A
(5 lipoxygenase, 5 LO) MRARE Y 1T As JENE S B H R 45 B ZE4E
Ao ARICHE 5LO B As (18 RIFATLRAR

1 SEEAMER

LY D 52 20 & ARG B IR B A e I
SR DA T SR YL 26, 21 Bt R 7 o3 B 5 IE B8 A2( cytosolic phospho-
lipase A2, Cpla2) i S, (10 15 H il B35 I R 80 1E 28 DO A% AR
(arachidonic acid, AA);AA 255G % 5 A A B BUE & O (five
lipoxygenase activating protein, FLAP) , Fj i 2 45 O %6 % 3 #% IK
E8 51O, 6 AN TE R 5 S00E E A = A B DU R (S hy
droperoxyeicosatetraenoic acid, SHPETE) fil 53 — + % VU J%& IR
(5 hydroxyeicosatetraenoic acid, SHETE), [ Bl # {t v A F2 &
B =% A4(leukotriene A4, LTA4) . LTA4 #£ LTA4 7K figt filg Al
LTC4 & il 48 TR 4393 A2 i LTB4 Al LTC4; LTC4 3T BA
$A6 Oy LTD4 M1 LTEA4, BT = 2 & F P A B 2, Mg
3 & 1 = 4 ( cysteinyl Leukotrienes, CysL.Ts) o [ = Ji 4
AR AR ARG & 4 Re R AW RO . T 2R B
Fh A Z 4K 1TB4 52 K ( leukotriene B4 receptor, BLTR) I cys
LTs 524 ( cysteinyl Leukotrienes receptor, cysI'TRs) . BLTR &
BLTIR A1 BLT2R, cysLTRs 435 cysLTIR H cysIT2R' .

2 5SEREEMSRBKEREL
SHEE A MW B =04 ) LB 8. Spanbroek

[WHSEHA]  2007-07-03 [f&[EIHEA] 20071205
[TEHEEN B0, BEUaE, IEEE R IRR ¥R (R EKX
B R R BERE) MLE N RE S o), 3 55\ 35 B Ik 96 B A Ak 5 RE ML 1 K AF
7%, Bk &R B 15N 13776689322, F-mail 4 mouse7778313@ sina. com. il
Ve 30, 184, FAREEIM, 10704 S, 3 WSS KGR REAE
A RN I PR BIF 70 DA B2 0 I 8 98 09 A N YR T, B R LIS R 025
80860454, Ermail A xfliu2@ gmail. com.

[ SCERFRIRAE] A

1 FHRT-PCR A1 4988 4 Ak 30 76 N 306 R 584K 10 32 3 ok 3508
kRN et 1R 2 ik bR B SLO &R 4R 4y, L% 51O FLAP.
LTA4 7K fi# B LTC4 & R B8 LA & BLT1R. BLT2R. cysLT1R #
cysLT2R; 5LO F IR IATE BV IR g0 i DA R B A 41 i
0 S R L AR ROER 240 0 T e PR 20 L A AT P D R I
ERH SL0 R RIE L . A ISR R A
I35 3 kB B A A I 21 51O 52 42 )& K 1 B ( matrix metal-
loproteinase, MMP) 2 F1 9 31K i, w413k [l 47 T 6 5 40 A iy
H, R ) R AE I AE G 7R I T B O HOREIRPE SR h & A K
£ HLA-DR $iJR BEVE R G B4 . X378 510 g e A
AL A 3 B ) R 2, T LI B R BE S e B e

Zhao %5\ A5 N\ A5 45 L4 (¥ AN, T8 LR 3 A 1 X R IR
5L0" B W4l £ E A E kK R (apolipoprotein E
gene knock-out, ApoE-/_) ANRAFHRIFERLSE R, 5107 B
Wk 240 L 7E 3 3 KR A e ol 2 & o R SLO BE[R S T LA 3
iy BEARZ) KR T i, I 3 2 AN BEAIC MMP2 v VA0 I 3 o
Y0 2% 4 &% [ 1a( macrophage inflammatory protein 1a, MIP-1a)
FIKEEAR Ko 5LO" B W 40 i 2 200 A AR 2T 4R R A< R 7
U A iR R B A PO ZE LY . X BEEA As L R S LO”
E MR A 2 — > 5 BUH R K SRV B R &

3 SEEAMAEERSHMABIEFENL

5 MRS 6 BEMO 2 B R AL T B4k 13q12-13 BB S B
& W & B A 2 A (5 lipoxygenase activating protein gene,
ALOXS5AP) %fid, /& — & 161 & IR M4 & A, fe 5 4
L REE T JR R T SR F) AA R RS 5, B AA A3 45 510, JF
WE 5L0. FLAP X F4ERF SLO (78 M 8 15 1 =06 i 42 A
e EE . Jawien 7 L 8 FMEMEBIRE T E AL
£ Mg 2 A 2 AR Z [K] (low density lipoprotein receptor, LDLR) #B R
B IR /INBR, 45 5 e IR & I IR FLAP 417711 571 MK-886[ 40 Hef
(god)14 1A, 455 KL MK-886 T T 2H 3= 30 ik Bt e 1 A1 5. 2%
AT B, ML IR /K 23R A W S 5, fHL I TR R 9 L
MG 2, BRI, AT HR s DE R AR E 1 .



948

ISSN 1007-3949 Chin J Arterioscler, Vol 15, No 12

4 B=¥ B4 MBI

=% B4 /& LTA4 7 LTA4 /KR BERO/E I FAERL, B
AR RAEH . LTB4 Bt 45 & G B BB 4k BLT-1 #
BLM-2 K3F(EA™ . 8% @ £ A LDLR™ ™ R 3% 3% LTB4
FARFERIA CP-105, 696 T-T7 35 K J& W] 2 8020 2 3h Bk g 5 12
T8 AL AN M BRI BB K, BB LTB4 25 7 M PR 4i e f)
TR . TERZ A& S H 1(monocyte chemotactic proteirr 1,
MCP-1) MRS E A E R R (REEA E ) K, CP105,
696 ZN TR, X KW LTB4 KEEHFEMCrHI S 5. £
RGBT B A A0 B )R AR B, CP- 105, 696 & 7T LA
W 1A X A E CDLb KT, X R E R
CD11b 2 LTB4 #1355 A% 40 B gk N\ il 55 BE (1) 55 — /> 52 B AL
ﬂ;IJIIOJ N

MOBLIT- 1777 SRR HUAR) [ 40 T A 26 32K 11 35 0 £ 32 1
BLI-2, {H LTB4 ARt A B L. HBEEA B Rk
BLT-1 A AERI A (4~ 8 J) AT LA > 52 4% 71 ok, 1T % v A PR 7
19 & 1 /N RO % B A . LTB4 2 4% K B8 T P hr 410 A
(RBL-2H3) #= [X ik, $2 i fig 7 B8 & £ g/ CD36 0 48 Jfa [5] 1
MCP-1/JE/CCL2. LTB4 i i 45 & 5% & BLT-1 F1 BLT-2, %
MCP-1 A= R, $& & B AZ 240 i s 4k 7 F, 2 &1 CD36 AL
T2 (1 B B, T P 4 B0 A% 40 i e U DR 4 e Ak

LTB4 % 085 1 % UL 40 0 th A4 4k 45 B, 06 BLI-177"
B ST i WL B ) e B A . Rk B A B BUEE, BLI
U/ ERIREA BT MR BRI . B b B
i N 8 e = = ) e O R e -
B ik S FE BT e b, BLT- 1 3 2 28 35 78 5 40 Ja 1) =0 ),
2 A 7E 87 9 LA M b, o5 50 78 4F 4E i BT . BLT-1
SZARTEPLFI BUL284 7] LAsks K B39 3 Fik Bk 8 1475 ) 110 P JIE
W, FEFON RIS Ik BEE B RIS WL BLT-1 %
i _Ei, $278 LTB4 /BUI- 1 15 55 Sl SR Bk B 1 kB .

5 FMEBB =B EEREL

PREEE A =R BEA R KEN SRR, 25 As 118
PERAE B Allen 21" ot A% M I BT (0955 O A0 IR TR
RENBKHEAT S, ¥ LTCA.LTD4 43 BIAE FH As 5 N B 5 4R 50
fik B AR As 95 A (5K oL A1 e R O ILERAR) A T IR B
fik, 45 BN AE As 5 A [ R 3 Bk K LTC4.LTD4 %A K, T
LTC4.LTD4 68 % W1 B 7% 3 As 9% A B 4R sl Bk I 46 - Beck
SR As ZIRFEIEW T CyslTs IREI B & T3k As 2
R, UL CysLTs 5 As H K. A As I K& AL E 3 ik 30
MK RN ek K B ik A A W B LTC4 A BB cysLT1R A cys
LT2RY o 1 AIE % §& 3h bk At B8, A s ik BE sk b LrC4 &
.  cysLT1R 1 cysLT2R mRNA 7K1 %A & 3 T+ & (B3]
PRI eysLTIR Al cysLT2R mRNA 33 & It i, # & I8 &
HE " /M. cvsLTIR mRNA J}& 2.5 f%. cysLT2R mRNA Tt
B3 ISR A B /LDLR” B, cysLTIR mRNA J+ & 3
5.,

MR, Lozer 2517 R AT #% Bk P9 52 40 0 ( human

umbilical vein endothelial cells, (UVEC) £ Z£ K ik cysLT2R, 1I-4
A LA E Y cysLT2R #Ki1A; B MG i 32 22K 08 cysLT1R; B W4
A % =0 455 43 WA eysLT2R A FH, £ B 43 i A1 55 73 3%
Al cysLTIR fEF . CysLTs AJ LLEIT 454 cysLTIR {23E N $14%
21 ff MIP- 1o Fl MCP-1 K 3L 52 f CCR2B [ £ 5™ . IFN-v
AT CL i A R4 oysLT2R RIE, (R CysLTs /5 [ 98 5E %
[

6 5EEEAMERZTSMHSARHREL

AN51L0 HEBEEhFEE 84 GCHE, Hd 5 AR MiE
Hle N5SLO ZEFEZT HRRAL LW KAHE GC HE 2L
H, XFMRTBGH TIRERLEMA. 510 FEHERAM As H3
B SRS B p R B, LDLR™ ™ /N R 510 K5
T UL R E B K As (03B o WAL LB Bk 56 B 4 AL
HAMNT 470 ZAEEFEN, KA 6% KE T 5L0 FER R
A FE GCAERL B Wi ) , M 510 F K 948 LA )
ik P TS H 48 JEE DL B R PRI A 5, 9 A 1) S 7 2 R 445 7 3 IfL
K CRP IRFEFL w0 2 £5, $2 75 AA TN E 7T LABH B AR i As 1)
KA, T w3 AR T ER BEN B A 32 i I /T LSRR As i 2EDY

7 SEREAMAEEREREZ T SRR
&

2004 4E deCODE B 7244 UK & 296 A~ 7 713 4510 JULASE
PO AT BRI TR 0, 45 R W4 Y FLAP (1) 5 [A] ALOXS5AP
HOPUEEM RS, ZERNOE S M ET 4 NG
T, KBEA 31 kb, 5F 4 MR B B IE 2 S (single nu
cleotide polymorphism, SNP) [] B % fk . Z W 5 f K I — 4
ALOXSAP S5 T] LLATE oK &5 N FE O TURE B8 A0 2 o (1 25 IR
Wt v 2 £, X — G I SRR AR B Ay 4 A HapA; 55—~ LAY
Fen e [N O JULATE 6 58 58 X I 119 R 435 4k, B iy 44 O HapB. AH
W T R, A7 2 76 5 3 R4 7 HapA 5 0 UL 28 9% 52 53
P B9 R R 4 IR LA A T 2 B LTB4Y™ . 2005 4F 5 — T
A2 NBERITESC( AU 450 4 i 1 25 vp 56 25 R 710 44 %
FR) &5 SR PR vh 83 HapA #5745 N 33. 4%, i 5t R4 H
26.4% ", X ER N BE( 639 44 % G, 736 4 0 IR B
T4k B Kk BLAE Il ALOXSAP 24> SNP A 5%, B HRES
P EP . — TR T FLAP 4017 DG-031 A1 ILAE 5T 1) 16
ML KUE 22 T8 700 % HE R T A PR 7T 4N 268 440K By A\, oo
191 %% ALOXSAP 2875 (87% ) B % LTA4 7K fift il 32 [H] 92748
(13%) o« DG-031 7] 5 A 51 12 Hh B2 A 1fn 3% w1 UL AR BT S B
PEAR SR A AL BRI ) LTB4. i i EAL W AN C- B8R K
SEE L I ALOXSAP 2 75 1 2 38 i 3 v 11 = 0 26 A
I R P 8 05 S5 B 2 15 0 ATLARE B8 T 28 F ) R o

8 HI=I A4 KBEEEEZSMSEIBGRHEREL
2006 5 deCODE B 7 /NH X ORI T — AN id LTA4 /K fift

Pl R 1) B A% R HapK o ZE 9K 35 A A (1 553 &0 ILFEBE B

#0863 A XT ), 14. 5% 0 URE BE 5 22 # 77 HapK, X HE A



CN 43-1262/R # EFfkhE L 44 & 2007 58 15 E 5 12 1

949

REFA 10. 4% $#7 HapK o F 7 2 ¥ 5 3% 000 ILRE 3 58 2
BURL AN A BT LA 7= A B8 22 1) LTB4, X 4278 HapK = FE 3900 L
BAER G EE R LA =M RE. & E AR Tk
BUS A X BN P BR & 56 BN A 27% 1571 HapK, T 3R % 5%
B A RH 6%, 52 HapK A BR & 55 [\ 0 LBESE & 98 X
Redtmn 1. 16 1, AR SR E AN 5 & 3 1%, X T e 2 o
" A AR 5 S I D A AR S AN R L

9 RE

1 = E JORE SRR AR S 25 B 0 i TR ARE A R R B B
2FH 20 9. SLO @AMV 23 KON A ¢, %
Wy AN B B 5% . SLO FEBUFIA eysLTIR FEHAME N A =
I AT R B 0 i e R IR, B2 TEIRIR B2 M. K
BWARY 510 BB S5 T )RR 08 I B, F1 K
7o i L 8 2 DA %, X I =)@ TR A T A3
Jik SR BB T — e B HE . (BT YR 19 A 1 7
—3BWEAT, ELingt % 5LO.FLAP A1 LTB4 38 H1 57 46 s ¥ 15
PI B T PR A 2K, (HE B 2 85 I PR AE 4% 5 cysLTRs $ it
As FITEHI S AR A2 B K P 25455, BN A =2
YIWFFCRIIRN, KN As BIIEIT SR — AN RIRE

[ &% 3R]

[1] Ross R.  Atherosclerosis-an inflammatory disease [J]. N Engl J Med, 1999,
340 (2): 115-126.
[2] Ross R. Atherosclerosis is an irflammatory disease [ J]. Am Heart J, 1999,

138 (5): 419-420.
[3] Funk CD. Prostaglandins and leukotrienes: advances in eicosanoid biology [ J] .
Science, 2001, 294 (5 548): 1 871-875.
[4] Spanbroek R, Grabner R, Lotzer K, Hildner M, Urbach A, Ruhlng K, et al.
Expanding expression of the 5 lipoxygenase pathway within the arterial wall during
Proc Natl Acad Sci, 2003, 100 (3): 1 238243.
[5] Cipollone F, Mezzetti A, Fazia ML, Cuccurullo C, lezzi A, Ucchino S, et al.

human atherogenesis [ J] .

Association between 5 lipoxygenase expression and plaque instability in humans
[J].  Arterioscler Thromb Vasc Biol, 2005, 25 (8): 1 665 670.

[6] Zhao L, Moos MP, Grebner R, Pedrono F, Fan J, Kaiser B, et al. The 51
poxygenase pathway promotes pathogenesis of hyperlipidemia dependent aortic an-
eurysm [ J].  Nat Med, 2004, 10 (9): 966-973.

[7] PetersGolden M, Brock TG. 5 lipoxygenase and FLAP []].
Leukot Essent Faity Acids, 2003, 69 (23): 99-109.

[8] Jawien ], GajdaM, Rudling M, Mateuszuk L, Olszanecki R, Guzik TJ, et al.
Inhibition of five lipoxygenase activating protein ( FLAP) by MK-886 decreases
atherosclerosis in apoE/ LDLR-double knockout mice [ J].  Euwr J Clin Inwest,
2006, 36 (3): 141-146.

[9] Toda A, Yokomizo T, ShimizuT. Leukotriene B4 receptors [J].
dins Other Lipid Mediat, 2002, 68-69: 575 585.

[10] Atello RJ, Bourassa PA, Lindsey S, et al.

reduces monocytic foam cells in mice [ J].
2002, 22 (3): 443-449.
[11]  Subbarao K, Jala VR, Mathis S, Suttles J, Zacharias W, Ahamed J, et al.

Prostaglandins

Prostaglan-

Leukotriene B4 receptor antagonism

Arterioscler Thromb Vasc Biol,

[12]

[13]

[14]

[15]

[ 16]

[17]

[ 18]

[19]

[20]

[21]

[22]

[ 24]

[26]

Role of leukotriene B4 receptors in the development of atherosclerosis: potential
mechanisms [J].  Arterioscler Thromb Vasc Biol, 2004, 24 (2): 369-375.
Heller EA, Liu E, Tager AM, Sinha S, Roberts JD, Koehn SL, et al.  Inhibir
tion of atherogenesis in BLT I- deficient mice reveals a role for ITB4 and BLT1 in
smooth muscle cell recruitment [J].  Circulation, 2005, 112 (4): 578 586.
Beck M, Bu DX, Brenstrem R, Sheikine Y, Yan ZQ, Hansson GK. Leukol-
riene B4 signaling through NF-kappaB-dependent BLT1 receptors on vascular
smooth muscle cells in atherosclerosis and intimal hyperplasia [ J].  Proc Nad
Acad Sci, 2005, 102 (48): 1 7501-506.
Allen S, Dashwood M, Morrison K, Yacoub M.
strictor responses in human atherosclerotic coronary arteries [ J].
1998, 97 (24): 2 406-413.
Beck M, AirileMensson S, Jogestrand T, Stder B, Skder PO.
kotriene concentrations in gingival crevicular fluid from subjects with periodontal
disease and atherosclerosis [ J].  Atherosclerosis, 2006, 193 (2): 389-39%4.
Qiu H, Gabrielsen A, Agardh HE, Wan M, Wetterholm A, Wong CH, et al.
Expression of 5 lipoxygenase and leukotriene A4 hydrolase in human athero-
Proc Nail

Differential leukotriene con

Circulation,

Increased lea

sclerotic lesions correlates with symptoms of plaque mstability [ J].
Acad Sci, 2006, 103 (21): 8 161-166.

Lhzer K, Spanbroek R, Hildner M, Urbach A, Heller R, Bretschneider E, et
al.  Differential leukotriene receplor expression and calcium responses in endo-
thelial cells and macrophages indicate 5-lipoxygenase-dependent circuits of ir
flammation and atherogenesis | J].  Arterioscler Thromb Vasc Biol, 2003, 23
(8): e32-36.

Ichiyama T, Hasegawa M, Ueno Y, Makata H, Matsubara T, Furukawa S.
Cysteinyl leukotrienes induce monocyte chemoatiractant protein 1 in human mono-
cyles/macrophages [ J].  Clin Exp Allergy, 2005, 35 (9): 1 214-219.
Woszczek G, Chen LY, Nagineni S, Alsaaty S, Hary A, Logun C, et al.
IFN-gamma induces cysteinyl leukotriene receptor 2 expression and enhances the
responsiveness of human endothelial cells to cysteinyl leukotrienes [J]. J Im-
munol, 2007, 178 (8): 5 262-270.

Mehrabian M, Allayee H, Wong J, Shi W, Wang XP, Shaposhnik Z, et al.
Identification of 5 lipoxygenase as a major gene contributing to atherosclerosis
Circ Res, 2002, 91 (2): 120-126.

Lyons MA.  Arachidonate 5 lipoxygenase variants in atherosclerosis, obesity,
and bone traits [ J].  Circ Res, 2006, 98 (8): e66.

Helgadottir A, Manolescu A, Thorleifsson G, Gretarsdottir S, Jonsdottir H,
Thorsteinsdottir U, et al.

susceptibility in mice [ J].

The gene encoding 5 lipoxygenase activating protein
confers risk of myocardial infarction and stroke [ J].  Nat Genet, 2004, 36
(3): 233239.
Helgadottir A, Gretarsdottir S, St Clair D, Manolescu A, Cheung J, Thorleifs
son G, et al.  Association between the gene encoding 5 lipoxygenase- activating
protein and stroke replicated in a Scottish population [ J].  Am J Hum Genet,
2005, 76 (3): 505509.
L? hmussaar E, Gschwendiner A, Mueller JC, Org T, Wichmann E, Hamann
G, et al.  ALOXSAP gene and the PDE4D gene in a central European popula
tion of stroke patients [ J].  Stroke, 2005, 36 (4): 731-736.
Hakonarson H, Thorvaldsson S, Helgadottir A, Gudbjartsson D, Zink F, Am
dresdottir M, et al.  Effects of a 5 lipoxygenase activating protein inhibitor on
biomarkers associated with risk of myocardial infarction: a randomized trial [ J].
JAMA, 2005, 293 (18): 2 245256.
Helgadottir A, Manolescu A, Helgason A, Thorleifsson G, Thorsteinsdottir U,
Gudbjartsson DF, et al. A variant of the gene encoding leukotriene A4 hydro-
lase confers ethnicity-specific risk of myocardial infarction [ J].
2006, 38 (1): 6874.

Nat Genet,

(UESCHREE ZERER)





