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[ ABSTRACT | Aim To investigate the genetic association of glutathione peroxidase-1( GPX-1) gene polymorphism
in patients with kawasaki disease (KD), and coronary artery lesions ( CAL). Methods There were 92 patients with
KD and 108 healthy subjects in this study.  The genotype of locus —46C/T and locus 599C/T of GPX-1 were detected by
polymerase chain reaction-restriction fragment length polymorphism ( PCR-RFLP). Results For —46C/T polymor-
phism and 599C/T polymorphism in GPX-1 gene, there were no significant differences between KD patients and the con-
trols in genotype frequencies of CC, CT and TT, and allele frequencies of C and T (X* =0. 174 and 0. 166, both P >
0.05; x* =0.429 and 0. 368, both P >0.05); For —46C/T polymorphism and 599C/T polymorphism in GPX-1 gene,
there were no significant differences between KD patients with CAL and without CAL in genotype and allele frequencies of C
and T (x* =0.507 and 0. 487, both P >0.05; x> =0. 635 and 0. 535, both P >0.05). Conclusion No association
was found in —46C/T polymorphism and 599C/T polymorphism between GPX-1 gene and the risk of KD or its complication
of CAL in this study.
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H KT E ALY 1 ( glutathione peroxidase-1, GPX-1)
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1.1 HRIH

2006 F ~2014 £ 4£ KBt g ¥ 8 92 ] KD &
L, AR AERESEA LB E)YKD iR g,
P BILH DUk R4 A ~7 % 1% B 66 A,
426 ), FHEH2.49 £1.49 ¥ FiH EILHHE
FEAEP MR, F A o A v R R R R
B MK C3 AF bk .C K B B ( C-reactive protein,
CRP) | i 27 %8 g JT P& & (erythrocyte sedimentation
rate ESR) , St # TS0 A X B 5 L i & (X
1), H & KD & 7&K 30 ik F (coronary artery le-
sions, CAL) (9 5 Wi #§ - 5 % H KX KD #t & & A & 4%
W <2 ¥ @RFMETHAZ=2.5mm; <5 %, &
KR EFHNE=3.0mm; =5 % ARFHETAH
=40 mm; ¥ B AEE AR 1.5 B R0 E,
TR IKAREE £ 250 AR AEZ I >0.3;% B
BAAMT AREA LA I CAL, ¥ KD 4 & Lo
4 KD & CAL 41 fn & & R 3 ik 4 F 4 (NCAL
4),

108 5] 75 A< e A oy o [ 3 ik L & O 4 B At R
4 HEBR R MR 0 A R R RE R R UL R
BAEKDRE S, Fih1 ¥ E6 %4 A, HF 556
B, 4 52 ], FHEH 2. 62 £2.02 ¥,
1.2 EE4H DNA H1REX

5z Fl Pure Gene DNA 42 BUiK 7| &, 4% B & 41 4
i o Z£ B DNA, 2 77 F - 20°C vk 48 4 F
1.3 GPX-1 EFE -46C/T L85 599C/T L mEH

bi F PCR-RFLP # Ml GPX-1 £ & —46C/T £ &
5599C/T fL i % &M, 5l kit 2 5 & B Xk

(10, 11 ], B £ 3% % 5-GATAAGTAGTACCTTGC-
CCCGCAGG-3", T ¥ 4 5-AGACCAGACATGCCT-
GCTGCCTCTT-3'( b A TAF A4 R A H
A )M B E K 5'- CGCTCTCAGACCATTGA-
CACT 3", T# H 5- CGAGGTGGTATTTCTTGTA-
AGACTA 3" (LA M I RBE AR S AR A F 4
B, PCR R BLR % % 20 plL, # 4 4 # DNA
1.6 pL (% 200 ng), £ T 5l 4% 0.5 pL(1
pmol/L) ;2 x Master Mix 10 pL, = & F K m £ 20
pL, R PCR ¥ 3 4L( % B 3 H 2 &, PCR sys-
tem 9700) F 34T, —46C/T L & PCR K ML 4 1F
H 94°CH & M S min J&,94°C30s—70°C 30 s—72%C
30 s(35 MEFR) , 4 K 72°C Z ¥ 10 min, 599C/T
L 5 89 R4y 94°C % P 5 min J&,94°C30 s
—60°C30 s—72°C30 s(35 MEF) , 2K 72°C Z f#
10 min, PCR ¥ 3§ /= 4 F R #| £ 94 88 34 14 )5, A
7 16 M 6 e L vk 2 B UH A PR 4, Goldview 3 &, 5 B
DNA 7 FEAFCH E &AL iy L H A

% 1. 92 51 KD &JLIGKRER
Table 1. The clinical data of 92 cases of children with KD

Il R R B (1)) HAr
R 92 100%

L) 22 50 54.3%
HR 45 B8 7 1. 52 56. 5%
ZIL LB 51 55. 4%
Ry Ik &N 7L e 74 80. 4%
B | A QR NS LN 64 69. 6%
M L34 (ESR >20 mm/h) 82 89. 1%
CRP >8 mg/L 64 69. 6%
seb R B ik 38 41.3%

I BB 5 KA BT RIFER,

1.4 SHit=ZEaHh

KABAEITHFITHE KD A ExtEA
GPX-1 £ H -46C/T L & 5 599C/T fL & & F# 3£ A
AR S A 3 H A E 4R J§ & Hardy-Weinberg 3%
TP E R, KASERA AR L EE T
B AR R ENE, FARMKLERRA X £
B, LA P<0.05 REZRABEFMEEN,

2 # R
2.1 GPX-1 A -46C/THESHEHERSR
Lol

GPX-1 A —46C/T i /5 PCR 734 - B: o~ 383
bp,PCR ¥4 HpyCH4 Il B§YI )5 |, B V) 72 M1 2 3%



292

ISSN 1007-3949 Chin J Arterioscler, Vol 23 ,No 3,2015

TR I FL VK TT 7 A 1 AN BBy TT AU (383 bp
— 2Lk ) ,2 A B CC AL(170 bp 1213 bp
P4 HLTKAT ) T 3 A Be i 22 AR A8 €T # (170
bp.213 bp #1383 bp = 2cHLikar) (K 1),

M 1 2 3 4 5

500 bp
400 bp

300 bp
200 bp

100 bp
50 bp

B 1. GPX-1 EF -46C/T &5 EE Y] 5 B ik E
DNA-Marker,1 .2 4.5 5 CC % 3 2 CT £,
Figure 1. Agarose gel electrophoresis of the GPX-1 gene

M

-46C/T polymorphisms

2.2 GPX-1 HEES9C/TRASSHENERR
gl

GPX-1 2 [H 599C/T i s PCR ¥ ¥4 v Bt A 197
bp , #% Hae A5 , WD 7= 90 25 3% s Ak 6 Js H
PKAT P 1 AN BER TT %1(197 bp — S5 HLIKHE) |2
ASFBEY CC B (54 bp 1 143 bp P 4 HLUKAR ) 1 3
R BERZAIRZS A CT %1 (197 bp 143 bp 154 bp
AT (B12) .

M
500 bp

300 bp
200 bp
150 bp

50 bp

B 2. GPX-1 EF 599C/T S5 4EmIERIKE M K
DNA-Marker,1 2 CT #4,2 3 4 5 25 CC #!,

Figure 2. Agarose gel electrophoresis of the GPX-1 gene
599C/T polymorphisms

2.3 GPX-1 R -46C/T % 599C/T HEEE S

KD 2 GPX-1 8 - 46C/T fii 5 CC CT | TT
PRIARL AR R C T A5 A7 & RS oR 15 ft J xof Be A He
EZRILREE(X =0.174 1 0.166,P ¥ >0.05) ;
KD &9 CAL 415 NCAL 20 JE K 18 4313 Fl 4543 3 [A]
W A 25 AR TC B E M (x° = 0.507 F10.487,P
¥1>0.05;%2),

KD 2 GPX-1 %K 599C/T {7 s CC,CT ., TT %
PRI AR AR AT C T 45 o7 5 RS oR 15 ft J xof BE A He
ZR TR EE(X =0.429 F10.368,P 1 >0.05) ;
KD &9 CAL 415 NCAL 20 JE K 70 43 173 Fl 4543 3 [A]
WK A 25 AR B E M (x° =0.635 F10.535,P
¥1>0.05;%3),

* 2. KD A5@R3BAH GPX-1 EE -46C/T i S E RS REMEFEFE
Table 2. The distribution and the allele frequency of GPX-1 gene - 46C/T polymorphism between KD group and

control group

FLPRT (5] SRV FER B (1)
W n
cC CT TT C T
it HE X B 2H 108 98(90.7% ) 10(9.2% ) 0(0% ) 206(95. 4% ) 10(4.6% )
KD 41 92 85(92.3% ) 7(7.6%) 0(0% ) 177(96.2% ) 7(3.8%)
KD &3 CAL #1 38 36(94.7% ) 2(5.3%) 0(0% ) 74(97.4% ) 2(2.6%)
NCAL 41 54 49(90.7% ) 5(9.3%) 0(0% ) 103(95.4% ) 5(4.6% )

% 3. KD A5EHEEA GPX-1 EE 599C/T (L2 EFE S H R EMEEME LB
Table 3. The distribution and the allele frequency of GPX-1 gene 599C/T polymorphism between KD group and

control group

S (1) 5 H AR (1)
V| n
cC CT TT C T
filt X B 2H 108 83(76.9% ) 25(23.1%) 0(0% ) 191(88.4%) 25(11.6% )
KD 41 92 67(72.8% ) 25(27.2%) 0(0% ) 159(86. 4% ) 25(13.6% )
KD &9 CAL 41 38 26(68.4% ) 12(31.6%) 0(0% ) 64(84.2% ) 12(15.8%)
NCAL 41 54 41(75.9%) 13(24.1%) 0(0% ) 95(88.0% ) 13(12.0%)
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BILAAR A 48 Ak 0z 385 0 4 Ak B 180 3R 56 2K i 7 0
IR L F F B AR A GPX-1 S —Ffi
WAL/, |2 AEAE THUA S A A 20wl 5E i 0
Fiad ST &0 S5 T ¥ PR B — 2B i 1 1R 5 SR Ak
YA A HLI AR, DA T U6k A5 200 LSS 22 AN 1 TR )
EAER, B A E AN A T RE . GPX-1MY
A N B T B B AL, AE R A i 2R 58
ALHE P B2 A, S A P TR B SR A B R AR B R —
ANEBEH GRS, GPX-1 FRN T 3 S Yo iR iy
B(3p2l.3) 845 2 MANBFM L AN 7,124
W Z )& pro200leu ( X FK prol98leu . prol971eu)
FRTF IR 25, BIFE 200 BG40 1Y C-T B IR
RAF P AR AU R, R MR s s 2
2RI, GPX-1 e A 5 748 U il 37% P oz 1K 7 B A AR i
TR BCRT BB N AR Ak B R A e T3
FLECO PRI R R, TF9EERTT, GPX-1 A&
P 2 AP AE 0o | sh K AR 1 Ak | 5 1l R W PR
A8 I R A5 0 I 45 0 1 & 2B R T ol A
PEHIYT . KD —Fh 4 B PE i 4 e M’ , CAL
RHFEIFLAEZ —, I, GPX-1 25 KD 2 ]
JRAT REAEFE — 7E 1Y C K, Najafi 51 BFIEIN N,
GPX-1 1) —46C/T i 3 3 A Z MR GPX-1 1 1
TR, T3 A AT A AT K I AT RE S B0
M5 RIS LA KR, RIS S Bt
GPX-1 %A pro200leu 227485 5 0o I C R A,
GPX-1 JEH pro200leu 2 A1 T 2537 % K Al g 2 7
RO —AER R, BRI GPX-1 1
599C/T i s5 3L Z2 3854, i GPX-1 1Y & i 57 1
TR, 5 BB kA B R 2 AR R R I A e
W RA R BV, —Ti & 636 151 BE Ll
AR B IKBER 1) B PR AT 58 R B, GPX-1 s M S 5
AEJG B &M R 3h kR 1 B XU S B A D0
Nemoto 252" S@ 3 X6 91 1] 2 FUME FR s H 3R FH 2212
JiE CT PEAG AR 20 kA5 A0 AR BE | O X BT A J8 3 147
FEPR A3 25 0 % B, GPX-1 Y prol97leu &K 2345
PETE 2 FRUHE PRI TR Sl koS e R fh st 1% &) Btk v e
FREME . Al W, GPX-1 HE [ 2 8k m S5
A5 A3 1) 0 B 386 0 9 B2 4 2 RE R 1
A8 5 LA S sk et 4R 3 ik oks A B Ak 1 & 4B L B
&, GPX-1 3£ —46C/T H1 599C/T i pi 2 &M n]
A8 55 F L0 A B 500 0 | 3 Dk ok A BB Ak | v& i RDR
PRI I A8 I & i A5 O I 45 R A O, (L H R G T
GPX-1 3[4 - 46C/T M 599C/T i f5 2 445 KD

FA) 2 28 [ N AN JEHRE

AWFFEF ] PCR-RFLP % A X} 92 ] KD £ JL
#1108 B fd FEJLE ST T GPX-1 FEH - 46C/T
599C/T P 2B Hr, 458 Bn, KD 415 fidfE
Xof R ZH HAe , 35 PR Y A7 0 86 o7 5k PR AR SR 22 57 o 4
TR, AIF CAL 415 NCAL 41 Fb4s, FE N #14y
AN FE R MR IR LG it %2 5%, nTied T
GPX-1 JEN ) —46C/T 1 599C/T fii i 2 5tk S
5 KD K CAL &4, IR 0T 52 AW 58 AR A i
AN R 2 S ORI AR AR R TR, R, A
GPX-1 #HZEM5 KD K H CAL 6 2 A fFifk—
HIRABGE

[ &% 3k ]

[1] Yahata T, Suzuki C, Hamaoka A, et al. Dynamics of reac-
tive oxygen metabolites and biological antioxidant potential
in the acute stage of Kawasaki disease[ J]. Circ J, 2011,
75(10) ; 2 453-459.

[2] Bai X, Fermandez E, Gould G, et al. Homozygous dele-
tion of glutathione peroxidase 1 and aldehyde dehydrogen-
ase lal genes is not associated with Schizophrenia-like be-
havior in mice[ J]. J Biochem Pharmacol Res, 2013, 1
(4): 228-235.

[3] Yang X, Feng L, Li C, et al. Tranilast alleviates endothe-
lial dysfunctions and insulin resistance via preserving gluta-
thione peroxidase 1 in rats fed a high-fat emulsion[J]. J
Pharmacol Sci, 2014, 124(1) . 18-30.

[4] Ahmad A, Singhal U, Hossain MM, et al. The role of the
endogenous antioxidant enzymes and malondialdehyde in
essential hypertension [ J . J Clin Diagn Res, 2013, 7
(6) : 987-990.

[5] Buijsse B, Lee DH, Steffen L, et al. Low serum glutathi-
one peroxidase activity is associated with increased cardio-
vascular mortality in individuals with low HDLes[J]. PLoS
One, 2012, 7(6) ; €38 901.

[6] Mansego ML, Redon J, Martinez-Hervas S, et al. Different
impacts of cardiovascular risk factors on oxidative stress
[J]. Int J Mol Sci, 2011, 12(9) : 6 146-163.

[7] Kumawat M, Sharma TK, Singh I, et al. Antioxidant en-
zymes and lipid peroxidation in type 2 diabetes mellitus pa-
tients with and without nephropathy[ J]. N Am J Med Sci,
2013, 5(3): 213-219.

(8] Wifm %, SCHILBE[M]. dbat: AR TR A,
2002; 698-704.

[9] Cho MA, Choi YJ, Jung JW. Affects of "age at diagnosis"
on coronary artery lesions in patients with incomplete ka-
wasaki disease [ J ]. Korean Circ J, 2010, 40 (6):

283-287.



294

ISSN 1007-3949 Chin J Arterioscler, Vol 23 ,No 3,2015

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Najafi M, Ghasemi H, Roustazadeh A, et al. Phenotype
and genotype relationship of glutathione peroxidasel
(GPx1) and rs 1800668 variant; the homozygote effect on
kinetic parameters[ J]. Gene, 2012, 505(1): 19-22.
Yang P, Bamlet WR, Ebbert JO, et al. Glutathione path-
way genes and lung cancer risk in young and old popula-
tions[ J]. Carcinogenesis, 2004, 25(10) ; 1 935-944.
Song BC, Joo NS, Aldini G, et al. Biological functions of
histidine-dipeptides and metabolic syndrome [ J]. Nutr
Res Pract, 2014, 8(1) : 3-10.

Soltani R, Hakimi M, Asgary S, et al. Evaluation of the
effects of vaccinium arctostaphylos L. Fruit extract on ser-
um lipids and hs-CRP levels and oxidative stress in adult
a randomized, double-
blind, placebo-controlled clinical trial [ J]. Evid Based
Complement Alternat Med, 2014, 2014 . 217 451.

Inoue N. Stress and atherosclerotic cardiovascular disease
[J]. J Atheroscler Thromb, 2014, 21 (5): 391401.
Miller JC, Thomson CD, Williams SM, et al. Influence of

patients with hyperlipidemia:

the glutathione peroxidase 1 Pro200Leu polymorphism on
the response of glutathione peroxidase activity to selenium
supplementation; a randomized controlled trial[ J]. Am J
Clin Nutr, 2012, 96(4) : 923-931.

Takata Y, King IB, Lampe JW, et al. Genetic variation

in GPX1 is associated with GPX1 activity in a comprehen-

[17

[

[18

[

[21]

Qine t:

sive analysis of genetic variations in selenoenzyme genes
and their activity and oxidative stress in humans[J]. J
Nutr, 2012, 142(3) . 419-426.

OB, R N A AL AP SEE [T ).
LR, 2009, 47(4) ; 265-267.

KV, XIS, WEA, 2. dom5a 0 H ol A
TEWrE 1 £ pro200len Z2 5 1E[J]. AR K24k
(BE2ERR) , 2012, 2(50) ; 152-156.

Hamanishi T, Furuta H, Kato H, et al. Functional vari-
ants in the glutathione peroxidase-1 (GPx-1) gene are as-
sociated with increased intima-media thickness of carotid
arteries and risk of macrovascular diseases in Japanese
type 2 diabetic patients[ J]. Diabetes, 2004, 53(9) . 2
455-460.

Blankenberg S, Rupprecht HJ, Bickel C, et al. Glutathi-
one peroxidase 1 activity and cardiovascular events in pa-
tients with coronary artery disease[J]. N Engl J Med,
2003, 349(17) . 1 605-613.

Nemoto M, Nishimura R, Sasaki T, et al. Genetic associ-
ation of glutathione peroxidase-1 with coronary artery cal-
cification in type 2 diabetes: a case control study with
multi-slice computed tomography[ J]. Cardiovasc Diabe-
tol, 2007, 6. 23.

Prf)



