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AI(LAA)IS (Y CHR R A Gort 24 5 X, G SR 2 RAP B 2R O PR OR=0.48 , 95%CI:0.24 ~
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[Abstract] Objective To investigate the association between polymorphism of leukotriene
A4 hydrolase (LTA4H) gene among ischemic stroke patients amnd the related subtypes /in the
discordant sib pairs. Methods Families-including ischemic stroke patients and their siblings were
recruited. Four single nucleotide /polymorphisms*(SNPs) of “LTA4H as 1§2072512, rs2540489,
152540500 and 156538697 were selected, Generalized estimating equation (GEE), was used to_adjust
for in-family correlation in the analysis of discordant'sib pairs. Conditional logistic regression model
and family based association test (FBAT) were both used to test the associations of LTA4H gene with
ischemic stroke and its subtypes. Results In total, data from 356 discordant sib pairs from 234
ischemic stroke patient pedigrees were analyzed. Results of GEE showed that hypertension, diabetes
mellitus and hyperlipoidemia were associated with ischemic stroke. According to the association test
results, 1s2540489 G allele was found to be associated with ischemic stroke, both in the additive model
(OR=0.62,95%CI:0.41-0.94) and in the recessive model (OR=0.48,95%CI:0.23-1.02). For two
main ischemic stroke subtypes, rs2540489 G allele was found to be associated with large-artery
atherosclerosis stroke in the additive model (OR=0.48, 95% CI: 0.24-0.95) and in the recessive
model (OR=0.25, 95% CI: 0.07-0.93). After adjusting age, sex and other factors, the associations
mentioned above, still existed. Conclusion 152540489 polymorphism in LTA4H gene seemed to be
associated with large-artery atherosclerosis stroke.
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80%"", J& FH A5 st % PR R AL [V FH T 2 350 &2 2%
PN, Bk e AL R LB fE R . =
(leukotrienes, LT) 413 1Y 45 28 B 5 0 [ 7 5 31 ik 43
FEREAL S DIA O, =0 A4 KAl (LTA4H) 1
M LT Az Gl A v — i %) PR g, 38 A 1 =
I A4 AL R 1 =00 B4, JE T HE T B A0 i AL R
77,832 5 3 fhkoks A Aks A8 S TR IS 1 & 0 7
M, HETA 5% LTA4H K 5 1S SEBEMEIT T 45
A ATRe 5 N2 RIS B AR S by
REFIHZIRNEA . AR R -+ 25
g X} (discordant sib pairs, DSP) W58 1T , £ ISHK &
HR I LTA4H S K 2235 1E 5 1S S AL G 555

M&EEFHE

L BG4 R SR 5 1R, LUIAE ST e
LU DX TS 9 19 B L AL B 5[] B 2 Wi 28 248 It 58 X8
Fo JeilbE Ak DR =184 55 HA W]
IS iZ2Wr, HahZii 2854 CT /s MRI#f12 ;@ 275
A — A AN B A B R I S AR 5T s Sk
B IR F NG RE SR A G A T AR, I A5
B E R SCIEA W HERR AR i . OUEA S
B PR eI AR M R 5 Q) FA SRR gt A s (s
Yoo P a0 B I BB A AR 1 e |
ARAHMIFE M55 ) s DA™ S HAE NHEHEL & AT
FH o 1STLWiHE WHO ARifET 37 4 CTE MRI i
125 AE BB T 2R 2 RS IE 7] FCquéstionnaire
for verifying stroke-free status, QVSFS) "' #fjIA .

1 52— R5 I R 2 B3 BEA T ) 2 0 4 (B 45— M
N 2E Rk G REA g s R 25 8, LA AT
fERIN RS ) ;s hg— 8 5B B b A B b Tk
MRy (CEOFE I | By AT M RIS )RR A
25 MEFRIK RS . AHFSE Bl Jb s KA Y 248
PRZE 5ot

2. FEAR BE S I XA IR L 2
W I 1 7E I B 25 W3R 9T, B SBP=140 mmHg
(1 mmHg=0.133 kPa) , fil/5{ DBP =90 mmHg ; Ifil
Jg S 5 X TC=5.72 mmol/L 5 TG =1.70 mmol/L
8¢ HDL-C < 0.91 mmol/L; Wl & R V-3 5K %
AR 1 SR (IR P LA R X 7 ST ARAE > T 152
YR A IR B ), T B = 14 IR 8 O

TR 2K P 50 ml (55 ] FEHADE ANRRS 251k
AHEFEA X T 50 ml I A9RGB TEORS BSOS
), I CFFE =14 IR F B SO 641 HF
B JE R — R, BT 30 min 7 B IRAIAE
B8l AFEHUE L RERAE

3. PARG R 22 A5 ME (SNP) 7 i 398 5 SR« AR
HF 7% 4% 1 B 4 4~ LTA4H % 5 SNP 37 55, 43 5 A
1s2072512 ., 152540489 . rs2540500 £l rs6538697, %
H 5 TN B 2 B DNA, 38 of Sequenom 23 &) )
Assay Design 3.1 #1751 9% it . PCRY 1T
FHAYL 2%} ABI GeneAmp® 9700 384 Dual , %2 [543 7!
SR PR 5T A B O Al PR B R AT BT ) Y
(MALDI-TOF) .

4. Zeiltr AT ok SAS 9.1 B X B da 247
ARERFN ST o FELLAR D x5 TR, o0 AR DU
B Fal B ) 7 , 2 8] LU A5 SR FH 0L T o G 55
oL g RIRIEE oK 22 SRR AR OGO &R L R X
il vl Ji#E (generalized estimate equation, GEE ) #E17
PRI ZR AT | [ s AT P 1) AR G 45 PR 2R
T2 2 G 4 R FH 25 A logistic [FIHFILASE
ZAoN FANEAY SR BT (family based association test,
FBAT) ™', fEAGUEH M HL oK R 5L Th /3 BT LTA4H 4k
EZ Nk NP SIS ESN SN EE R Rt DS
BRE R

s R

Lo — A Ol A B oE 295 [ 234 KR, 272
A9 R340 A~ B TR L, Hk 613 Ao W4 A8 356
A il R A g Tal i 4 DSP 35 151 [+ g 51 4]
() B2 (B AT S AT = 12 i s A (I
Fil . SBP.DBP) X Ifil i 5 (TG \HDL-C) Z [1] 53 A1

SEAGIFE (R,

2. FEP A 3 A R LAY 152072512, 152540489
1s2540500 F11s6538697 17 1. 73 547 556 N (90.7% )
526 N\ (85.8%) .536 N(87.4% ) F1559 A\ (91.2% ) i,
Ty 4G T 380 5 DR AR 4% A7 3 R AR R R 4y Sy
1s2072512: AA 32.4% , AT 522% , TT 15.5% ;
1s2540489: AA 37.3% , AG 48.1% , GG 14.6% ;
1s2540500: AA 22.6% , GG 24.4% , GA 53.0% ;
1$6538697: CC 8.4% , TT 50.8% , TC 40.8% .
Hardy-Weinberg - ffif (HWE) K % 25 5 8.7~ , 4 1>
SNP i s 445 5 HWE R (£2) .

3. IS f& 6 N & < R F GEE 404 IS 5 & IfiL & b
PRI LIS % BMI L ILE | LA 7K1 A9 565K, &
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1 WG —RRAE
, A 5[] e 373 191 I Jf
Ak (iﬁzsjﬂ) fﬁnzjzn) P
531 <0.001
Ui 164(48.1) 185(68.0)
o 177(51.9) 87(32.0)
IR 52.4+8.9 56.9+8.9 <0.001
LRV N
AR 31(9.1) 52(19.1) <0.001
BLTEARI 18(5.3) 29(10.7) 0.013
e IIIENEEiZe 125(36.7) 70(25.7) 0.004
BEAR
2 AU R 43(12.6) 88(32.4) <0.001
Il 160(46.9) 218(80.1) <0.001
I fig 55 158(46.3) 166(61.0) <0.001
g bR
BMI(kg/m?) 26.0943.65  2634+3.55 0397
JEEFE] (cm) 87.76+10.15  92.06+8.55 <0.001
SBP(mmHg) 133.0019.11  144.34+1831 <0.001
DBP(mmHg) 8526+11.23  89.75#1731 <0001
I AEFEFR(mmol/L)
TC 4.68+1.04 459+1.18 0.297
TG 1.65+1.14 2.03+1.37 <0.001
HDL-C 1.5440.54 134+0.45 <0.001
LDL-C 2.94+0.83 2.9540.84 0.861
Fz2  WRXTGI A L R TR
SEP A EA it BIRFM | R AR HWE
HEA n % n % n % PiA
1s2072512 A 650 585 299 613 351 563 °0.082
T 462 415 189 387 273 43.8
152540489 A 645 613 300 652 345583 0.750
G 407 387 160 348 247 417
1s2540500 A 526 49.1 229 487 297 493 0.164
G 546 509 241 513 305 507
156538697 C 322 28.8 134 273 188 299 0.897
T 79 712 356 727 440 701

PRI 161 %) i 000 e AR PR | I S REI R TG 7k
S S T R )t (P<<0.001 ), HDL=CZKSF- B ik
EFXF BRI (P<<0.001) ., 7EVEE TARRE PR
S T R B i 3k 2 22 A5 AE (P<<0.001) .

4. LTA4H S 23505 1S R H W AU () 56k - 4%
Flogistic [FIAZ5H /R , 152540489 {7 5 7E M AR 7Y

T 52 1S LUK R B ok A s AL 7 (LAA) i 4% v
(LAA-IS)fFTE I, TERR PRI T 5 LAA-IS A7 76 5%
I, G &7 FE R IS MR 4P IR 2 OB T, 4238
IS: OR=0.620,95%CI: 0.409 ~ 0.938, LAA-IS: OR=
0.477, 95% CI: 0.238 ~0.954; 7F [& PE 1 #1 | |
LAA-IS: OR=0.25,95%CI: 0.068 ~ 0.933) , 1%«
AR I LA AE RS P 2R S DL R R B TR S
THERE X (F3),

FIH FBAT ik — 25 73 A7 7, 6 e A e v A
AR, 152540489 G ALK 5 1S LU M LAA-IS [ %
R G5 o FETREEARIS M) B Ho A f
PRI S 7E B AR v 0 5 IS B SRER S R P
B F1fs FR41 (P=0.050) , HoAt SC 1 56 R A5 Ge it
2 W (FE3) 4L logistic [7117 5 FBAT 43 #r 44 it
5152072512 152540500 1 rs6538697 2543 H: K 5 1S
BCH LAAISS IS8k FRAZE L (SAO) -IS 1 G HR I TG
G e

5] ®

LT /2 At A Pig (AA) 77 AR ) —2H R E A
B, 5-JRA AE(SLO ) S & 1 (ALOXSAP/
FLAPEfL AAZE 1 LTA4, |5 % 7F LTA4H 1 LTC4
B S8 (LTCAS) VR T 43 it — 254 4k LTB4 1
550 €4(LTC4) , LTB4 5 H.AZ /K (BLTR) 45 &,
TR, 77 A AR T, 35 40 M 1 A
B BT, e 28 T SO MR B0 Wik 2 S ik e ot 14 ek
ARl AR LTAGH 3 L 25 pY o6 i ik
e 22 Wi B i BF 5 I

20064 Helgadottir 25 1 i 4L P 21 594, 720K
B N R B LTA4H 3 R i — > BA5 78 HapK 5.0
WUEEAE &SR AHSE . 2008 4 Bevan 55 /76 5 & A
X LT A8 AR OC 1 24~ ] (FLAP . SLO \LTC4.,
LTA4H.CYSLTR1,CYSLTR2, LTB4R , LTB4R2) 5
IS (YRR MATIIIE , IF R & I LTA4H L [H 5 1S 4%

F3  LTAAH LM (152540489 ) 5 1S Kz H F 3030 78 1) S T4 BT

logistic [1JH 5347 FBAT
LS IS LAA-IS SAO-IS IS LAA-IS SAO-IS

ORAA(95%CT) OR{E(95%CI) ORTH(95%CI)  fmy Z{i P{i fmy Z{§ P{i fmy ZfHi PIi

JNPERERS R 0.62(0.41 ~0.94)  0.48(0.24~0.95) 0.71(043~1.19) 73 -2.453 0.014 35 -2203 0.028 41 -1471 0.141
J5  0.67(0.38~1.18) 0.80(0.29~2.17) 0.55(0.25~1.19) 88 -2.494 0.013 64 -2418 0.016 63 -1.620 0.105

WAL BT 0.63(0.36~1.10)  0.62(0.26 ~ 1.46)  0.67(0.32~1.38) 52 -1.757 0.079 23 -1.153 0249 30 -1.229 0.219
Ji  0.55(026~1.18) 0.75(0.20 ~2.73) 0.44(0.15~128) 66 -1.907 0.056 45 -1.425 0.154 48 -1.360 0.174

BB BT 0.48(0.23 ~1.02)  0.25(0.07~0.93)  0.64(0.26 ~1.60) 32 -2.090 0.037 14 -2.247 0.025 20 -1.104 0.270
Ji  0.79(0.30~2.12)  0.85(0.15~4.79) 0.63(0.18~2.17) 39 -1.956 0.050 27 -2.352 0.019 27 -1.157 0.247

IS Ry AT B L PRI ZE s LAA-TS 7 LAA B PR 25 1 5 SAO-TS S SAO B ifi H: i 7 v
A R AR PEBI AR R B L RS | I SR

3 fmy A HTIA R EA R JH5E
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FFRIAARG . AR, 76 H A ANHE Aot Rk 3R
LTA4H £& K 2 80E 5 H A 1R 255 18 1 30 ko
B Ak 1k B T AR OG5 ZE AR AR A I 9 o R B0
A7 T LTA4H ] 1Y rs2660899 117 5 22 257 5 MI A
R, 2011 4F BFGEAE J BRAE I E A RE Hf LTA4H
J X HapK /5 8 (OR=1.2,95%CI: 1.01 ~ 1.4) J
152540477 £ 54V (OR=1.2,95%CI: 1.1 ~ 1.5) 57
LI AE G, 5 2 0 20 3 s e R Y HapK R 22
oY rs2540477 fE 0 S A LTB4 7= 1 B 5 o
A, E— B HIE 52 LTB4 J& LTA4H fE AL Y 15 4% 7
Yy, eSS AR T B AR I ) SE 0 i R Ak R 1 IS
5 ko FEaE b AR #2013 4E X A [ HEAY
— TR 5 A& B8 LTA4H 2 [H 156538697 i/ s, CC FHE [A]
B S5ISHHF(OR=1.77,95%CI:1.09 ~ 2:89)""

T IS & — I AR , FAAE Y % AR o
P R - RS BAE Y, i MR A S LTAGH L
SIS KRS IEA— /{01 0] G AT
TR, DA R R 1 5022 7 8
NBETZIG . A5 F H DSP 5T i 1R 2R IS
KAV LTA4H JE [ 2 85 PE 5 1S B H i (1) 5
5B, 3143 1R FH 45 128 logistic [11 7 Fil FBATAE 15735 [A]
Z VNS SRR ORI C R . FBAT LIGRAR N HL
MBS I TR, 5 25 Logistic 17 AR
A PR DL R Z2 R AR B B A B0 AU RE T e AT
SEIR R AR IPE RN B A AL T | rs2540489 G 2573
K55 IS FAAE OCHK , (H I K & W rs6538697 Z &1 5
IS 77 4E X Bk, A A T Wang % 7 (3R e 7T BE
186538697 22 AV Ui 5 FLA i BRI 2 2
[ FAAE A8 BAE 5 IS AHOE %

FERF ST 1S Y388 15 B Ik it o7 JRT IO AN
[FIME A 5 S R EE R A C R S AR S8R 53 #T T
IS TV &I (LAA-IS Fl1 SAO-IS) 5 LTA4H £ K LA™
N2 BN R, ZIAE MR AT,
1s2540489 G %54 3 [H 5 LAA-IS B G G it &
X, HE SAO-IS LBk . LAA-IS 5 B ik ok ket 1k
YA, BRI & P LAA-IS 5 LT 3 B AH C 1Y
ALOXSAP 5 FIAFAE I A58 Rl AR AE A
HEEDIE T LT 38 B4 LTAAH 5L 5 IS i CHE E &
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