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coronary syndrome WANG Zhi-lu* . ZHAO Yong-ging » Joshua D. Liao®, HE Jin-chun, DAI Rui-jun,
SHI Shou-lan, PENG Hai-ping, LI Qiang. * Department of Cardiology, The First Hospital of Lanzhou
University, Lanzhou 730000, Gansu, China ;2 Department of Pathology, Wayne State University, Detroit,
Michigan, USA
[Abstract] Objective
of coronary artery disease, and to determine the relationship between uric acid and Glu

To evaluate the association of elevation in serum uric acid with the development
2% _» Asp
polymorphism of the endothelial nitric oxide synthase (eNOS) gene in acute coronary syndrome (ACS) in the
Chinese Han Nationality. Methods

chain reaction/restriction fragment length polymorphism analysis in 58 patients with ACS and 43 healthy

The Glu?®—Asp variant of the eNOS gene was detected by polymerase

controls. The severity of ACS was expressed by the number of affected vessels and by the Duke scoring
system. Results The frequencies of the eNOS Glu/Glu, Glu/Asp, and Asp/Asp genotypes in the ACS
group. were not significantly different from those of controls (43.1%, 36.2%, 20.7% vs. 48.8%, 34.9%,
16.3% , respectively; x*=0. 446, P=0.800). In comparison with subjects who had Glu**® allele in the eNOS
gene, the risk of ACS was not increased among Asp/Asp carriers (odds ratio 1. 34,95% confidence interval
0. 479 to 3. 755, P=0.575). There was no significant association between the eNOS Glu?*®*—Asp variant and
the Duke score [(46.73+419. 90) score for Asp/Asp vs. (48.33+19.61) score and (38. 19+15. 12) score for
Glu/Glu and Glu/Asp, respectively, P=0. 2487, but there was a significant association between the eNOS
Glu®®—Asp variant and the serum uric acid level in ACS group [(298. 92+ 87. 27) pmol/L for Glu/Glu vs.
(380.80 &+ 95.80) pmol/L and (346.16 * 93.71) pmol/L for Glu/Asp and Asp/Asp, respectively,
P=0.017). Conclusion Glu?**— Asp polymorphism of the eNOS gene appears to have no association with
ACS in the Chinese Han Nationality, but a significant association between the eNOS Glu®*®*—Asp variant and
the serum uric acid level is found in patients with ACS.
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KT eNOS HEK 5 NEEMM S B 3 ITHA
MEHFRESH(SNPS), 1 MEK BB EEESH
(VNTROF | A RUBEHEREE S AN, Kb UE R
F 78 ETFHE 8 UBREFRESHR(G>T)ER
TEERBR FE 28 SEEMBREHLEAR
(Glu)EAr h KL E B (Asp) , B) Glu®*—Asp, H B
REW, HERESERDK GEROREE ELR.
AHONEER EEMETY AHFRHEEEHWRE
HITHENE ACS B# 5 eNOS #H Glu™—Asp
EBMMER IR P LRI ACS B i 7 R
Bk ¥ 5 eNOS £ H Glu®—Asp EHMW LR
F1400T  F AT AT RE A e R 3L,

1 BAE5HE

1.1 JRHI%EHR. 24 2003 45 5 §—2005 4 2 A %

M A28 — E B0 N RHMEBT ) 58 ] ACS % BB

FXF G (ACS 4) . AP AR HE R TR A R
& FEOMR%S /% E.0 R4 (ACC/AHA)
ARaE RO RE(UAP)  3E ST Brfim B0 LT
(NSTEMD k& ST B8 .0 ILESE (STEMD B3R
SR, IR BT AR WA s, R LA 4 AT
NOS #[H iy 2 H A, 35 10 sk RAER S & L B8 IR
75 R0 8 R 5B, T 25 B I K | il T PR BR L B R
EEE(TO . HMW =8 (TG . % FEE LK &
(HDL -C)FE#F i E A B E B (LDL - C).
PR AL B 1 43 BIRE R A2 b0 Shid i,
REARKEFL R ERRLMER TR AE, BE
Fofth 0 B S SRE SN B St BB, T sk B A
KA5 BRI 7 5 8, W& LA LABE DNA 4347 .
ABEEH R FENEAR, FEZMKEE—
ERCHEEASHE HEEABRIES.
1.2 DNA #RMEHFRB M WSNE &K f12 ml,
Z RN Z =8 (K,EDTA)3. 6 mg ¥, i/
FPHEETAYIRERBRSF AR TAEMER
UNIQ - 10X mmZF AR XN &, 5 BN
FERMDNA, HBFIERERNT 7 S5 EF,
%5 894 M F BRI (G—>T)  H R AM eNOS EH
a5 298 MAREMBEENH Glu AR Asp., MAR
AR (PCRY H 7 5408 F eNOS ZHHER
EEY, K3|¥WFF: L5149 5'- CAT GAG GCT
CAG CCC CAG AAC -3, Fii#514 5 - AGT CAA
TCC CTT TGG TGC TCAC-3 (LA TAYT
BERBRSARAT AR . RMI&ZR PCR R iX
7 & SK2492, B &R 50 pl, B4R 0.5 pl, ET#3
W& 2 ul ,ANTP 5 ul, 10 fEE W 2 ul,MgCl, 4 pl,

Taq & 0.5 pl, KK MKENST. RMFMA4:94 CH

¥ 4 min,94 CA# 50,57 CiBK 505,72 cuﬁﬁ
1 min,{&¥ 35 K, 8&J5 72 C.7 min,PCR §" 3 =4
R B BE R 206 bp, B0 A BRI N L) B8 Mbo I
37 CiH4k 16 h, BEYI{R R AHE . B PCR =4 10 pl,
A 0.5 pul, 10FEZE K 2 pl, 7K 8 pl, B &
20 pl, EEYI=PARFEDEN 2% W IKIE R BER B
VKA BT BT HA 88 56 894 B BRAFAE
T & #HE 6, 206 bp B9 PCR ¥ 3 =9 8k ¥ &
119 bp#1 87 bp B (H 1),
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2.4 Pl A THRERE;7.8 Kl Asp a5 THER
B 1 206 bp i PCR =& Mbo I REIMEAIRELE
BAUEM eNOSERNIBF T NENERE S
Figure 1 Bi —allelic polymorphism in exon 7 of eNOS gene
detected by Mbo I restriction endonuclease digestion

of the 206 bp PCR product
1.3 b4 47, F SPSS10. 0 48 i % 44, ACS 4
53 B 5P B R Student’s + I, BRI
ﬁiﬁ?ﬁﬁ(zisﬁ%ﬂ?oﬁﬁiﬂﬂtﬁﬁﬁi\%lﬂﬂﬁ
i % A Z F R 1% Hardy ~ Weinberg P41 %
A X2 44, P>0. 05 {3 B B 4k 2 (R 3 1% - 4, B3R
¥ B F—RERBEE,
2 & R
2.1 FiA—BEREBE - ACSHEERRHEEM
TEAR W LR TR IR SRR LR R,
m¥E TG.SEMBEMERREER D, BT ALRA
R BB OB IR RSB R BEEA ACS BE
MIBERKHEE. SRBEOATHEEREH
BRBRMERE, ARKELXNRBRA BN, B
. FAR S RROEE THEZS ETERAEY
W55 3645 32 4 W% 700 51 52 WA, SR BF 5 T 3 4 A %oF
ST AR UL ACS 4L FIX BB X 5.
2.2 eNOS HEH Glu**>Asp &S/ . FAH
BERNREER S MY E T Hardy —~Weinberg ¥
5, B ACS 41 x*=3.27,P=0. 070(>>0. 05) ; X} B
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Table 1 Demographic and clinical characteristics of ACS cases and controls
- Hi% Fit Bt W 4 ﬂl_iiﬁﬁfil B BRSA HERBRLE EoRE  ALER
i) (x5, %) LILEZ9] FI(%)) (rEs.4) I (%)) %) CIC ) IS0
ACS#H 58 61.59+11.84*  47(81.00)  32(55.20) 26.81412.21[32] 31(53.40)*  8(13.80)  4(6.90) _ 10(17.20) .7(12.10)
gt 43 55.63%10.72 20(46.50)  15(34.90) 24,204 9.58[14] 14(32.60)  2( 4.70) 00 ) 10.2.30)  2¢ 4.70)
ik gk RE TG HDL -C LDL -C
A ) (z4s.mmol/L) (z4s.pmol/L) (745, mmol/L) (r+s,mmol/L) (74 s.mmol/L) (z£ s mmol/1,)
ACS # 58 6.64+2.82[58]* * 336.834097.08[56]° *  4.65+1.40(57] 2.08+1.54[57]* 1.0740.23[58] 3.04+1.26(55]
oyl 43 5.5242.00[42]  287.44+88,30[37] 4.28+1.18[40] 1.514+1.10[41] 1.0240.21[41] 2. 6440.97(41]
L BE# () R B/ H %)
gw €)] UAP STMI NSTMI 0X 1% 2% 3%
ACSH 58 18 36 4 0/45¢ 0 ) 18/45(40. 00) 16/45(35. 56) 11/45(24. 44)
Xt B 43 0 0 0 15/15€100. 00) 0/15¢ 0 ) 0/15¢ 0 ) CO/15C 0 ).

W S% EE LA, P<0.05,* * P<0.01: ¥ 8 i Rk %
40 *=2.07,P=0.150(>0. 05), eNOS #H 7 &4}
BF Glu™*—>Asp 255 ACS BEHRFERE
(#2), ACS &M BAMNE Asp™ i G TR
B4 B A 20. 7% 16. 3% ((*=0.45,P=0. 800),
5 Glu™ g4 FHH,ACS B E H X Asp/Asp
CEARMANHEKOR A 1.44,P=0.415(F 3),
B Glu/Asp # 4 & 3 K3 n ACS W fa i
COR 2} 0. 82,95 % ®] {5 X [&] (CI)0. 260~2. 5601 ,
PA Glu/Glu+Glu/Asp fE 5 B4 T H Asp/Asp #
HEM AW OR, 5 Glu™ai4d FRMESTF MR
B.EREREH Asp/Asp HHE B ACS BEM
OR K 1.34(K 3, ZEBHTEABH BHE.F
i F 8% PR AR S BE AR 5B R0 R S o ST fE
B &, H Asp/Asp BEERIHF R 2 ACS B &
BHEFE .

F£2 ACSASHEA G —Asp SHEHERR
MECEREE
Table 2 Genotype frequencies of Glu?*—Asp
polymorphism and allelic frequencies in
both ACS cases and controls

ERBHD SLERACH
A

WE  Gh/Gh  GluiAsp  Asp/Asp WX Gl Asp

ACSE 58 25431 21036.2) 120207 116 TI6L2)  45(38.8)
HER4 43 2388 136349 7363 86 57(66.3)  203.7)

HEEAER =0 446(2df), P=0.800; F A % H . X7 =0. 547
(1df) P=0. 459 '
T3 Ap"ERBASFHARETF I FACSHORE
Table 3 Odds ratio for ACS among individuals
heterozygous or homozygous for the Asp™® variant

HAER S84 ORS%UCD P
Asp/Asp  Glw/Glu 1.44(0.598~3.465)  0.415
Asp/Asp Glu/Glu+Glu/Asp 1. 34(0.479~3. 755) 0.575

£4 ACS BEHMEEM eNOS EHE Glu™—Asp
FEMAMERELE
Table 4 Relative risks of ACS by coronary
risk factors and by Glu**—>Asp polymorphism of
the eNOS gene

el HE OR(95%CI) Pl
B 4, 91(2. 020~11, 950) <C0.000 5
% 4 2.55(1.120~ 5.790) 0,024
RiERBRFSRES 9. 06(3. 430~23.920) <C0. 000 5
BMERE S 7.08(2.590~19. 350) <C0.000 5
BOREESR 8. 75(1.080~71.240)  0.017
RILERELR 2.87(0. 570~14.570)  0.187

Asp/Asp H. Glu/Glu+Glu/Asp HHB 1. 340,479~ 3.755)  0.575

2.3 eNOS EH Glu™—Asp Z& M ACS W™
HREE X ACSHILTERE Glu®—Asp AR
REAMMI AR EHERESMERRFERENX
BK(P=0.017.% 5, HBEENE,Glu/Asp EH
RABEFENMERRAKFEESET Glu/Glu £H
R EHERINIHFRRHALE Duke B3 RHE ¥
MEERKBEERE S eNOS #H Glu™—Asp £ H
A 2 8] 9 SR B , T8 B 4E 0% L 1 3 L R A i b % B

FRESREABILE,
3 it it

EHEFEITTH R eNOS £H Glu”—>Asp &
G EIEAR ACS ERE R E A X
7. REMABERERRS ACS BEMX HR
BEAR It Glu™—Asp ZHEM 5 ACSHK™ERE
RIM S IESE . AR AIH R B eNOS #H Glu?®—Asp
ZHHS ACS BEMIMLIERBAK T B EH X X/
BErERETERET Asp™ B RELE T4
R, X—%518% eNOS £ Glu™*—>Asp &5
ACS BEMBERBAXRZRM TIFHE.
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£ 5 584 ACS BE Glu™—~ASP £ B & f ik Bk ds =
Table 5 General and clinical characteristics of patients with ACS in each Glu***->Asp genotype
EEm Fid B %4 05 A0 BT (1) o ML LR E Duke 14}
(xts. %) (%) (%) (+s,4F) Bl Bl (%) (rts.4)
Glu/Glu  61.60411.33[25]  25(80.0) 12(75) 26.08+12.89[12] 12C 70.6) 6( 85.7)  48.33419.61[18]
Glu/Asp  59.57413.31[21]  21(81.0) 13(65) 27.774+11.53[13]  12C 92.3) 3(100.0)  38.19415.12[16]
Asp/Asp  65.081+10.18[12]  12(83.3) 7(70) 26.29414. 02[ 7] 7(100. 0) 10100.0)  46.73419.90[11]
P{E 0. 445 0.971 0. 810 0.938 0.121 0. 730 0.248
A 25 I 5 FRBR TC TG HDL -C LDL~C
(r+s,mmol/L) (x=%s.pumol/L) (x=%s.mmol/L) (x=s.mmol/L) (z=+s,mmol/L) (x+s,mmol/L)
Glu/Glu 7.16+2.66[25] 298.92+87.27[25] 4.68+41.40[25] 2.2341.46[25] 1. 0640. 24[25] 3.12+1.19[24]
Glu/Asp 6.5243.17[21] 370.80495.80[19] 4.99+1.65[20] 2.06+1.87[20] 1.1240. 26[21] 3.394-1.51[19]
Asp/Asp 5.7542.46{12] 346.164:93.71[12] 3.9840.58[12] 1.78+1.09[12] 1.0240.13[12] 2.324-0.52[12]
P 0. 360 0,017 0.138 0. 704 0. 465 0. 063

T RS R

3.1 eNOS ®#H Glu™*—Asp L5 W5 ACS &%
HEMKXE: SN FHFEXT eNOS HEH
Glu®™—Asp Z5H 5 &0 7R B0 NLEIE B3 . 2R
M, REBHARNERHA—B . KT ERHEREH
RABNZR.ZSUHENMEERMELANAER
EEWME, WA R EFEER T EAERE.
HEMA AR RYERR Asp™ 84 F R bk
WHELAHERNEEERER"Y REMNPRER
THEANRRA . HP— DA ORA, AEE bk
5% W B E, 5 — 4% STEMI, # 4 [/ — f ik
BEREMMNNARESE THESR AE.0RA
H A %45 Hardy - Weinberg 45,249 ] 2 0 L
AL E b 45 i (18. 1%) R B K Asp/Asp EH
B, BA-THRWET 226 #] 2.0 L IE &
#5357 B Xt BB K, Asp/Asp F H BT F
2. 2% M BE, HFRA WA S Hardy - Weinberg
T (2O IS x*=5.79,P=0. 016; X B4
X'=3.22,P=0.072), BAFMET 201 4 k&
EREZED I XMERE=0 UM ELREE. R
Hl Asp/Asp ER B R .Lmm sy Bk RN E, 5ot
RA S BHMA FF-5 Hardy - Weinberg ¥ 19
ERGELRRE ¥ =4.57,P=0.033; % BBH x*=
4.07,P=0.04)%, BRI ACS HFXTBH K
EHEBMHE Y Yamada R -8, WH K EWH
EHH eNOS # K Glu**—Asp £A5M 5 ACS #H%£.

3.2 eNOS EH Glu™*—>Asp Z XS KRB X
#:20 g 50 FRUKRHMATREF TR, LF
REKF5.0 mEREREIEMXTY, B0 HE
PRER A BE T 7 O ' . Weaver F9ViRE , #
ST ANMERKKTFE eNOS EFEMMX, HE

W IE A 8% M 3 | I3 VLT L 48 Fe Fm 45 , B TN B
) eNOS Z [ Asp % i 2 B 45 # & F 2 IR R 7K F
& F Glu/Glu ERBEWF H(F=-10.191 3,5:=
0.093 2,P=0.04), &AW FT K I ACS B & eNOS
SHMEEMZAMNBEREKLFERFELT¥E
X, {8 Asp FEREHEHFHIRBRKFHHAE
BT Glu/Glu HRBEHE .

B2, AR FTH,eNOS A Glu*®*—>Asp £
SHS ACS BEXLX, M ACS BEM Asp Fi %
A5 i 5 R ERAK FAHX . B8 eNOS EEH Glu™—
Asp ZEHAHESR ST ACSHEERBTE. AL
BHBHEH#—EMIEXT ACS BH 15 FREE 5eNOSHE
A Glu™*—~Asp ZEHERXRHPE.
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MAEXEERCHAAGRBI ENMREKEBENWER

MARAXTFERESHEOHERE MRSAEMRARKESEE LNBHER. ¥ THRMITMMR RREEFNISITH
BOEEYERT T —MARMEAMTESNN MRSA BAW A RKEEXIYER, TR RAE HHEENLT ITRA
(n=6) B A +MRSA f(n=6) BAARABGH =63 H, SIPERBRETHITSEEDR.ERAREYBRE>
EHRHE ABELESEEBA MRSA FEHG. HGEN 3 h ZARNMESA TAR HERBO KOS R HEREK
E. GiERHHAIBRBERCTl kg™ - h D JAMEMNAREFRENBE. YWH)E 3h RIH M E TR, OREH.
LCHnNEEN ACFEEARES . 29N EMEIERER. ECZEEHENRBETE WIEERSEREENESRTIEEE
K. SHBALR . BRARG-MRSA AL S KE BIEAYBESEFARNE FEEHENS WAL S KEH L.
MEEARD BEEZEERBRR. WHOEEASHXABOEEEEE M. F RS THEE/ MR RWARST -8k
REREM. fARARGA I ATAAHE . AREFAN HERFHHEMEN T ARKEELLE LRSS TE . ATH
FIFMN IR RS SE BT AIEIT B .

% # . %% B (Shock ».2007 ~ 09 - 20( & FHR); A & . F &

HFEHGCHREARE—MREAVSMEHDERBNFELHEWRIZY

GCHEAENBESR . KEXEFALEAHEATHNSIEL . BB MLER/DAMBTY R . 4RSI E OB EROE
A.m¥PGCHREHAKTLRMESE2EHDEERALDRFEABREN B ML ZS5ERERE - £ &0 1S GC
BRERWA-GOMFY®. BEXEAFERS T eI RAH BERN Af -Ge B9 . ftfiTx 61 6] ALF 71 91 i fFi# {L &
F G 40 4R A AP 2 SRR B HEAT TARM B ST Af - Ge K ST O aEB S . P4 23 B O RE B A5 LA R T o itk I 85 VR
MADIO BRI AR . HREBR A -Ge KRBT RMBHAREF B M S EERRNER B3 A-Ge 58
BY /D] LT R A S H 108 ALF B E Af - Ge R K. 28 % LA AF M35 5 ThAEFE RS A 44 0 8 b i of AE 1 48 69 BT
WILRE A -Ge B BERM WA S DIC HERAX EFELARLNEE. ANTiXHBETHEEREESESES
Af - Ge FBBOITIFRRE, B AL - Ge W R T RER i1 F AFHE & B A R 40 B 7 0 40 B S U308 1 THTHE B it 48 T 28 R 1
MREAND . SRASGUEEHEX 5B EEBIRITESRZSK 1 (APACHE 1) ¥ 45— R, Af - Ge B84 1 57 %0 5 % 4 FFR8 4k &0
LEBAEBIIEN ALF BETFRHS KRG TMIERE.

# 5. % % B (Liver Transpl$.2007.31(9):1254 ~ 126148 & . & &
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