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HE . BY Wit 8885 1( PONT) A F 15662, 133917541, 153917539455 % A5 ILEN¥5E(KD ) 49
IR B H I Z BRI E Z A RGN, FTiE RN R A B RS — A4 % (PCR—SBT) 441 934 KD
FIU(KD 48) A= 94 4] 4 BOL % (57 B 41 ) PONT A B 69 15662, 153917541, 15391753942 % % A, R KD4A
PONTHAH 15662, 153917541, 1:39175394% Sk W AR A5 A fe A5 K IR F A 2 pRALILE, £ F %S E
(P >0.05), KDY #96-5F BRI B E K &I RSB F 4L PONTIEE rs662. 153917541, 153917539
M5 8 R B IR B Ao A R R R R S HAR, £ F ARG 2 E (P >0.05) , & #MAZILPONT I 15662,
153917541, 153917539455 % &i2 5 KD AL RS IR E0I L AR %,
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Association of PONI gene loci polymorphism with
Kawasaki disease*

Fang Chen, Man-zhi Wang, Song-qing Wei, Jia Li, Jia-yun Shi, Xiao-fo Zhang
(Changsha Central Hospital, Changsha, Hunan 410004, China)

Abstract: Objective To investigate the relationship of the polymorphism of locus 75662, rs3917541, and
rs3917539 of PONI gene with the risk of Kawasaki disease (KD) and the complications of coronary artery damage
(CAL). Methods There were 93 patients with KD and 94 healthy subjects in this study. The polymorphism of locus
18662, 1s3917541, and rs3917539 of PONI gene were detected by polymerase chain reaction-sequence based typing
(PCR-SBT) method. Results For the polymorphism of locus rs662, rs3917541, and rs3917539 of PONI gene,
there were no significant differences between KD patients and the controls in genotype frequencies and allele
frequencies (P > 0.05), and there were no significant differences between KD patients with CAL and without CAL in
genotype and allele frequencies (P > 0.05). Conclusions No association was found between the polymorphisms of
locus 15662, rs3917541, and rs3917539 of PON1 gene and the risk of KD or its complication of CAL in this study.
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ML oA AR ™, 16 4 B B 1 (Paraoxonase—1,
PON1) J& —Fh L &AL Bl , 76 48 F5 iR S Ak -t Ak
A R R OCERVE T . B N AMIFSEE B, PONT S
oy 2 A 4 B A0 ORI I A AR OG
{HA 3¢ PON1 5 KD S H I % S AR 3l ok 460 3 0 ¢ Z= 40T
L ARHFSE B PONT HE K 22 254 B4 15 rs662 |
1s3917541 . 153917539, i PON1 3E A 5 L2 A5
5 KD B I & e AR sl ket 35 1 G &

1 #ZRE5AFE

HERITS

VEHL 2013 4F 1 H —2018 4F 12 H 1 1 1 K2 bt
JE U e BE B JLBHE BE % 93 41 KD 8 JL (KD 41) ,
B h158 1, 2N ~T4 . AR
O f BIL¥HFE A KD 2 WibrifE"; QFik< 144
@) A Bt 115 359 o 15 9 Rk 2R 1 B BT ] DS AR YR T
@feZ M 12E 12, HEBRARHE . O R 7k
ANGE; QREAEA KD SR MRS . O I
R e M . ARPE L BB R, KD 4]
SO R A I R sl kit AL (15 1) AR A bR
Sk FE A (78 1)) . KD & I IR 3h ik 461 5 1442 I
WIS Z{<2, HHZ R 2<Z{i<25, W
ZAE< 2, BEUIRI ZMH FREIRE> 1, B 5K,
25 <ZMH<5, A/NBEARSINKIE ; 5<Z{lH< 10,
[F] i P A% 4 X B < 8 mm, Sk v 2B SR o0 ks 5 7 fi >
10 BN FR 45 X {E > 8 mm, Sy B KGR 3l ik o ik
B[] i) BE AR % Be (A ARG 1 94 91 1E 7 JL 3 A X B4,
B 1691, FRINH ~9% . HEBRREAE
KD, JERYL PP . O A B . R o s 1 9
TR ARG EBEE AR B S E, B
JLWE Y A 2T W 15 .

1.2 FHik

121 RBEAEZDNA  RHE 5% 1) EDTA-Na,
PUBEF 09— URPER A, b BT A W50 S0 Sb
JE# KL 2 mL, BT -80°C UK A A AR AE .
DNA {7 & (& E Promega A 7] ) HEBUM I AR A
MR DNA, IR e Hok BE A B, SAstEAE
T=80C KAV VR IRAT

1.2.2 HEE % A&ELEN M PubMed M %5 GenBank
A G A i) PONT 3 H B % 367 511, R H Premier
5.0 B ¥ i1 A & PONT 3 P rs662 . 153917541 .

1.1

153917539 {3 5, () PCR 4" BG KR 2 VE 519 . W FH R A
i 4t 52 0 — EL3E 0 i (PCR-SBT) A6 I i 43 F 52
%t 4 PONI % [ 15662 . 153917541 . 1s3917539 i 15,
(LR AL, 517 50 R E Y BORA R A\ 4
i, IE 11 5'-GTATCCAGGCTGCTGGTTCA-3", S [
5'-CGAGTGGTGGCAGAAGGATT-3', PCR JZ I & %
25 wL: BiH DNA 2.0 pL, 1E [ 514 0.5 L
(10 wmol/L) , K101 51 ¥ 0.5 wL (10 wmol/L) , 2 x
Taq PCR Green Mix 12.5 pL, 2<% F7K 9.5 wL. KH
£ [E ABI PCR 9700 9 3§ 4% ( 11 38 3R A= Wy Bh 4 % Jre
FRARDSATY R o RV AcAF : 94°CHIAEYE 5 min,
94°C7E M 30 s, 56°C i k30 s, 72°C HEAH 30 s, 35 M
W, T2°CLRIEAM 10 min, §HE 7= W47 BN O I
LUK, FERAMT T A If 10 S Uk B3, B4
BT PCR 77 9 < v0 DU A= Rk 5 A BR 2 ) gk
Fr3ERMT
1.3 Sit=FHiE

B A3 HT R SPSS 25.0 Gei -4k 4. SR F Hardy—
Weinberg i5t 1% - i 7 19 56 21 (1] F R 78 451 53 - iy 1)
G LLHE B B0 i 5 PONT B T 1662
153917541, 13917539 37 5 45 ol 35k PRl 8 51 25 1 A5 457 3o
PRI s THECRER DL E A 3R, BCR T K
%, P<0.05 WZESAGIFE L.

#HR

PON1EE R PCRI &=
K H PCR ¥4 PON1 3K , 1% 7= %) 4 618 bp,
REAH—3. WK1,

2

2.1

45

3 2 1 M

<«— 600 bp
<— 500 bp
<— 400 bp
<«— 300 bp

1 ~37ki : PONTE:K B9 PCR Y 347747 ; M: DNA Marker.
El1 PON1EE PCR¥ =4 ik E

2.2 PON1EMA rs662 i s &3S

PON1 JE [ 1662 {37 sl Z A5 PER LN A A5 N
G, AATY AGH!, GGHIHuI L, W2,
2.3 PON1E[Frs3917541 i 5 7514

PONI A 153917541 i1 p5 2 SR B R C AR
HT, CCHY, CTHRY, TTAYH Al WL, L3,
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B2 PON1EE rs662 i =il E
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ccccccccccccccc €«
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f MA/MI\M

E3 PON1EI[Ers3917541 i S il &

2.4 PON1E[Ars3917539 i s & &1

PON1 3 [H 153917539 i i3 Z2 A5 R M h TT Y
(I AT o — (BRFER) . /TR (HRfa/m AR
By W, WK 4.
2.5 Hardy-Weinberg 1& & E &6 16

K F Hardy—Weinberg 15t % -7 i 4 A 90 28 [1] J&
PR A5 %7 i W) 45 BE . KD 41 PONT 3 ] 1s662
153917541, rs3917539 {37 s 36 [N B4R K 17 (x=
0.036. 0.001 F10.020, P =0.981. 0.999 F1 0.990) ,
X HRZH PONT 25 A 15662, 153917541, 153917539 {if
JIERIRUBR A (x?=0.118, 0.187 F10.009, P =
0.942, 0.910 1 0.995) , #J4F 4 Hardy-Weinberg i
e frE, RARHAMRERNE.
2.6 PON1E[E rs662, rs3917541, rs3917539
R EE B E R S EE RS R LR
2.6.1 w5662 4% B A B A 4R R R F A A B AR E 5 A
KD 4 5 % B 41 PONT 3 [ 15662 i 155 AA . AG. GG
B DRI YA A A L G A0 3 R SR A A LA
ERTGHE XL (P>0.05) (WFE1) ., KD TS

lllll [ | [ I I |
T A A AT A T T G

[]
G

m

JE AR 2 Bk A 5 20 5 R 5 I e R 30 ikt F 4 PON T
FEH 15662 1 11 AA . AG . GG LR BUST 504 A
G AR SR R b, 2R G E L (P>
0.05)(W3k2),

2.6.2 153917541 4% & K B A IR & R S K R OR R
A KD 415 *F B 4] PON1 %&[H 13917541 i 15 CC |
CT . TT 3 H RIS AT R C L T 5537 3 PR3 R 43 A
i, 25 Kgi#E L (P>0.05)(WF3); KD
2 A I IR B Bk LS R A R B ki
2H PONT 3 [H rs3917541 137 55 CC. CT . TT H P4 A4 4
RO C . T AR R A0 L, 2R TI%
P L (P>0.05) (L3 4),

2.6.3 153917539 4% % K B AR R R S5 K B R & 4
A KD 4 5 %t BB 20 PONI % [H rs3917539 £ A5
TT. ——. —/T RPN A Fl— | T 4557 KL PR A 32
ST, ZR IS eEE (P >0.05) (WER5) .
KD 2 & 9 5e 4R 2l ik 458 35 4 R R A 91 e 4R 3l ik 4
F 2 PONT FEH 153917539 v g, TT . —— . —/T L F Y
WRR oA A - . T A LU A At A, 225700
it X (P>0.05) (W#E6),

,,,,,,,,,,,,,,,,
A a2 & T A A G 6 &

BUEARA ¥

ALY WV

B4 PON1ERE rs3917539 i s PCR =41l Fr &
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#1 KDAMIEArs662 i mERBRRREMERTESHLER H1(%)

KD 93 12(12.90) 44(47.31) 37(39.78) 68(36.56) 118(63.44)
X HRZH 94 13(13.83) 46(48.94) 35(37.23) 72(38.30) 116(61.70)
X fH 0.135 0.121
P 0.935 0.728

*2 GHERIKIREEMKEHERIDKIREH rs662 (L AEFEARREMEFRRERSHBLE  #1(%)

G IR R 2 15 2(13.33) 7(46.67) 6(40.00) 11(36.67) 19(63.33)
KA IR AR 21 78 10(12.82) 37(47.44) 31(39.74) 57(36.54) 99(63.46)
X AH 0.004 0.000
Pl 0.998 0.989

%3 KDAMIFERArs3917541 I S EFBFER S ERMEAHHEELE  H(%)

KD 4H 93 68(73.12) 23(24.73) 2(2.15) 159(85.48) 27(14.52)
Hof HRZH 94 72(76.59) 20(21.28) 2(2.13) 164(87.23) 24(12.77)
X ME 0.318 0.243
PE 0.853 0.622

®4 SHERIPIRBAMKEHFERNEKIREHL 3917541 (LA EFESARR EMEERESMILR  #1(%)

G IR B R 2 15 12(80.00) 3(20.00) 0(0.00) 27(90.00) 3(10.00)
KA TR AR 21 78 56(71.79) 20(25.65) 2(2.56) 132(84.62) 24(15.38)
X ME 0.662 0.234
PE 0.718 0.629

K5 KDAFMXHRArs3917539 L S EFBNRF EMEFFELHRILR  H1(%)

KD 93 34(36.56) 14(15.05) 45(48.39) 73(39.25) 113(60.75)
X B2 94 33(35.11) 16(17.02) 45(47.87) 77(40.96) 111(59.04)
X 1E 0.143 0.114
P{E 0.931 0.736

6 AHBRIKREEAMASHBTRIKIREAMN s3917539 L S HFERE R EMERMESmELE 6 (%)

G IR B kA 2 15 5(33.34) 2(13.33) 8(53.33) 12(40.00) 18(60.00)
KA TR AN A 78 29(37.18) 12(15.38) 37(47.44) 61(39.10) 95(60.90)
X AH 0.176 0.008
Pl 0.916 0.927
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BRD7, A A SR 1 RE DI 22 35 S IR A S R TR

A S PrE RS rT UL S B E R, W
AR Bl Ik ks A B 1 0 s (LA T ARG ) o 4l
PR« i g 46 o 1] kg i 2 — L 25 DL Y bk
BB, T /N LS R I G 32
B, B 5 A R O L P O R DIY, KD
1) 2 e S0 M I ARE R IR B ik,
WAL AT, 20% ~ 25% Wy 88 L4 Kk A 0 I
WA, FEARE AR IR K AR kE .
RSPz, F 2.0 JUEEFESEY . H FT KD /9% A
BRI AR B, 3 AR A58 & B KD B etk 3
Jok 45 3 RT RE 5 A AL R A5G, KD BB LA Py K [
b F A AR BOR A, HLIF & R sl ko BOLY
TP o I e T

PON1 & —Fh A B8 AAE R N BRBE, |
B2 T T N E 2 L Y N1 R = W A IV R N
[5F, PONT fg B I MUK (9 2ok B2 Sk Sy, PR AP PILAA
o TAALIY ., VF 2 WF5E R B PONL 7] LLE i 2
Pl 22 50 M4 9 045 . 158, PON1 Al fg
3 2k U T A R A A R K s 0l A R
PryE Y. Yk, PONT A A] BEAE VA Y 9 B2 45 3
sk AELAE T, PONT o] LLZESS N R 40, 3l oy
Ca™ PN it 52 35 AR I 45 7 ik U0 1Rk, A
JO7 95T A R 0 I A5 R e L Y o B A B 0
PON1 AJ LLid i $0 A AR T, % ik B iy A Ak 1
A ARG R AR M

Il PR AF 5% A 42 7%, PONT 7E O 1ML 45 955 95 1 &
AL RETREEZENEM . VAISAR 55" i %t
1 RUWE PR W ORI A B, 1 ARURE PR K )
Jo U I8 I AN B E A T O I T I R A
PON1/KFH5 =, B4 PONI 0] G HA7 O I8 1R 97 1
FH o Tk 7 S 1 3 R 4 27 331 8 Ik R P R A 114 2
AEN V12, JF8 I 43 R 3 ok ok A B Ak 20 R IR 30 ik
s RERE AL A, AR N S B0 Ik ok A A Ak R v i T
PONT 7% P B AT X B4 . 76 SE 6 sh Wy i Al o
W K B B S PON T R A 2 T8 ek Py 5 190 7 38k
VS L5 N R D g i, 300 o) S Ak L 98 T DA s A%
B PR I A O & E" . B, PONT 5000 i 45 95 975
FUIAEOC, PONT FHE PR ) Bl 7208 A, 44 5% e .o 1 767 95
MEA . K.

PONI R Z2 2506 5 5000« 3l Tkl B2 B AL |

O WUAE FE . 2 BUBE PR 95 0 O 4E JF & RE AH G .
MURILLO-GONZALEZ %5558 1k o 458 23 B7 o0 145 92
R 2. O LA B PR 2R AL R R 6T BR 2 1Y PONT 3
L2251, &I PONI Y CC-108 3 K 1 5.0 1l 45 95
WA OE, 7R PONT 3 H 2 4506 5 0 I 48 95 9 A+
Ko ZHANG Z5E"I%] PONT Q192R 5 [H 22 2544 5 i L
5 B I R HEAT T Meta 5307, &3 PONI Q192R
FEH Z A5 b D O R A e . S,
HWFEHAE , PONI 3 22 25 M2 56O 0 1 1k 37 8
B R 28 22—, 1 A2 A5 5E B Meta 43 BT & 302 7Y
BE DR 995 83 I 22 56 005 1 XU 55 PONT 192GIn/Arg
FER Z MR IEA DG, #E4 R &A1 FE A 2 BOBE PR
BE S QMR AL, AIEERS IR
0 o RAHMAN 48UV 3 5 9] X B80T 9% % 30
192R %5 7 Ji PR 2 B 1A 0 LA B 1) il 57 fe s TR 3%
XL R PONT FEH 2850 50 A B .
B g2 M s 1 ILAE O R A DG, T KD T 2
— i B g M I AR L O I A A R
FEMIFRAE, HER AT RS FA N A X, i
A, PONTHEH Z 25 4E 08T B85 KD K HU0 i 3
I RREAT o

A 55 K ] PCR-SBT 32 43 M 93 ] KD £ JL Al
94 5] fif FE JL #E PONI F [H rs662. rs3917541,
153917539 i L AL AT IR 2 A8 & B, KD 21 A Bf
. A I AR B Bk E AL AR G I R 3h ik
P 2 b, R TR e A3 A S A A i DR R 4y
i 22 ¥ g1t 2% = Lo i PONT 2 A 1662 .
13917541 Fl rs3917539 {3/ 15 Z2 25V 1T 5 KD A9 & 9%
o FLTeb AR 3h Bk 55 1 & AR T, AT RE R I D AR
WFRFEAR AR . FETERIRE R 22 | P AR BE
WEFELSIR, Wik, PONIERNZEEREES
KD 1Y & 9 B He 5| e i sl bk sl ki A 06, iR 7 22
X H Al 22 A5 P S AT IS, B0 B B i RS
AT Z LIRS .

2 % X # o

[1] NAGATA S. Causes of kawasaki disease-from past to present[J].
Frontiers in Pediatrics. 2019, 7: 18.

[2] YAHATA T, HAMAOKA K. Oxidative stress and Kawasaki
disease: how is oxidative stress involved from the acute stage to
the chronic stage[J]. Rheumatology, 2017, 56(1): 6-13.

SR, sz, T, A5 LT I B e R F- 5 X SRR 1

P S B DR R R AL Y SCZR (0], 0 ML R A2 R 2 40K L 2017,

(3]

- 61 -



EBREAE

4324

(4]

[5]

(6]

[7]

[8]

[9]

[10]

(1]

[12]

26(1): 8-12.
PLOCINICZAK A, BASZCZUK A, LUDZIEJEWSKA A, et al.
Paraoxonase 1 gene L55M polymorphism and paraoxonase 1
activity in obstructive sleep apnea patients[J]. Advances in
Experimental Medicine and Biology, 2019, 1150: 17-24.
McCRINDLE B W, ROWLEY A H, NEWBURGER J W, et al.
Diagnosis, treatment, and long-term management of kawasaki
disease: a scientific statement for health professionals from the
American heart association[J]. Circulation, 2017, 135(17): €927-
€929.

SKOCHKO S M, JAIN S, SUN X, et al. Kawasaki disease
outcomes and response to therapy in a multiethnic community: a
10-year experience[J]. Journal of Cardiovascular Imaging, 2018,
203: 408-415.

ISHIKAWA T, SEKI K. The association between oxidative stress
and endothelial dysfunction in early childhood patients with
Kawasaki disease[J]. BioMed Central Cardiovascular Disorders
Cardiovascular Disorders, 2018, 18(1): 30.
ERTURK C, ALTAY M A, BILGE A, et al. Is there a relationship
between serum ox-LDL, oxidative stress, and PONI1 in knee
osteoarthritis[J]. Clinical Rheumatology, 2017, 36(12): 2775-2780.
CERVELLATI C, VIGNA G B, TRENTINI A, et al. Paraoxonase-
1 activities in individuals with different HDL circulating levels:
implication in reverse cholesterol transport and early vascular
damage[J]. Atherosclerosis. 2019, 285: 64-70.

GILAD D, ATIYA S, MOZES-AUTMAZGIN Z,

Paraoxonase 1 in endothelial cells impairs vasodilation induced

et al

by arachidonic acid lactone Biochimicaet
Biophysica Acta Molecular and Cell Biology of Lipids, 2019,
1864(3): 386-393.

ROSENBLAT M, VOLKOVA N, AVIRAM M. Selective

oxidative stress and cholesterol metabolism in lipid-metabolizing

metabolite[J].

cell classes: distinct regulatory roles for pro-oxidants and
antioxidants[J]. Bio Factors, 2015, 41(4): 273-288.
VAISAR T, KANTER JE, WIMBERGER J, et al. High

concentration of medium-sized HDL particles and enrichment in

62

[13]

[14]

[15]

[16]

[17]

(18]

[19]

HDL Paraoxonase 1 associate with protection from vascular
complications in people with long-standing type 1 diabetes[J].
Diabetes Care, 2020, 43(1): 1-9.

JENTR, SE, RETESE, 45 B4R NSEN KRR AL 5 LT 4
B 13 4k i 0 ZR )], o AR 2 A, 2018, 38(9): 2064-
2066.

YU W, LIU X L, FENG L R, et al. Glycation of paraoxonase 1
by high glucose instigates endoplasmic reticulum stress to induce
endothelial dysfunction in vivo[J]. Scientific Reports, 2017, 7:
45827.

MURILLO-GONZALEZ F E, PONCE-RUIZ N, ROJAS-
GARCIA A E, et al. PON1 lactonase activity and its association
with cardiovascular disease[J]. Clinica Chimica Acta, 2020, 500:
47-53.

ZHANG Z, OU J K, CAI P L, et al. Association between the
PON1 QI92R polymorphism and coronary heart disease in
Chinese: a meta-analysis[J]. Medicine, 2018, 97(26): el1151.
MORENO-GODINEZ M E, GALARCE-SOSA C, CAHUA-
PABLO T A, et al. Genotypes of common polymorphisms in the
PON1 gene associated with paraoxonase activity as
cardiovascular risk factor[J]. Archives of Medical Research,
2018, 49(7): 486-496.

EATEAE, s, ABAR, 55 . Arg BRI 2350k 5 2 BUOBE R I e
Lo MU Meta 73BT [T]. BEAERIFTEZ%3E, 2018, 47(7): 100-104.
RAHMAN M F, HASHAD 1 M, ABOU-AISHA K, et al.
Addressing the link between paraoxonase-1 gene variants and
the incidence of early onset myocardial infarction[J]. Archives of
Medical Science, 2015, 11(3): 513-520.

(5K3E Zhlt)

ARSI AR O5, EEH, AT, 55 . X ARG 1 3P 75

225k 5 )1 e 9 58 R ATIE ). H BB ER 22,

2022, 32(1):

57-62.

Cite this article as: CHEN F, WANG M Z, WEI S Q, et al.
Association of PONI gene loci polymorphism with Kawasaki
disease[J]. China Journal of Modern Medicine, 2022, 32(1): 57-62.



