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[WE] B SWEMRAEEE A2 (PLA2G4 ) JEH 15932476 i 05 27350k L3 3¢ SN K4 T A
SR RFE R B W RRAYT RO AR OC M . AR IR SR G L 128 BRI, 100 R L
JXFRRA . LA L PLA2GA FE[H 1s932476 {3 15 3 PR T S5 B PR A0 A o s A B LR BURYT + e
AR ZIAIT 2 H o BRI B LIBYT RTS N5 1 =4% B4 (LTB4) MRV FHAMAN 2 -4 (1IL4) |
BREEREE T E (IgE) Aly- FHEFE (IFN-y) | IiDIRE AT S — AL A (FeNO) KV, 5HR  PLA2GA JE
15932476 {7 15 e PR TR 57 5 DR AT S i 491 2EL AR X 4 =22 T B AN Ti) 7 i e W i 20 =22 ) ) AT 22 S ¥ 0 4
AR (P>0.05) o AY7)E AA BB LEARCRE T GG B, 2R A5 E L, SR, B764%
SRR LI 1eE Fl 1L-4 ZKSFFEAR, IFN-y KF-Fh i (P<0.05) o JAY7 G GG B LY 1L-4 /K& T AA
AU, TFN-y (7KFACT AA 8, SR97 IR, 25 3R AL LB DI RE S50, Hodp AA BB LB 5 T GG #;
1M FeNO /K947 I B R R, b AA BUEBJLIA AR T GG Y, S 4LiEY 7 1 7% LTB4 /K SF-HH G iy X iR
( P<0.05) . JG7 5 14 1037 LTB4 7K W] b AR ( P<0.05 ), v GG JE R i L LTB4 /K55 T AA B ( P<0.05 ),
451 PLA2G4 JE[H 1932476 v 5 24 L3 S ARG WA 1Y) 2y JB%k B I T sE R B TG, RN (1 =0 32 A4
PR B AR TR — 2 s, AL AT RE 5520 LTB4 KA K,
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Association of cytoplasmic phospholipase A2 gene polymorphism with bronchial
asthma and response to montelukast in children
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Abstract: Objective  To study the association of cytoplasmic phospholipase A2 (PLA2G4) 15932476
polymorphism with the development of bronchial asthma and the response to montelukast, a leukotriene receptor
antagonist, in children. Methods A total of 128 children with bronchial asthma were enrolled as case group, and
100 healthy children were enrolled as control group. The genotype and allele frequencies of PLA2G4 15932476
were compared between the two groups. The children in the case group were administered with montelukast except
routine treatment for 2 months, and the changes in serum levels of leukotriene B4 (LTB4), interleukin-4 (IL-4),
immunoglobulin E (IgE), and interferon gamma (IFN-y), pulmonary function and fractional exhaled nitric oxide
(FeNO) after treatment were observed. Results = There were no significant differences in the genotype and allele
frequencies of PLA2G4 15932476 between the case and control groups, as well as between the groups with different
severities of asthma (P>0.05). After treatment, the children with AA genotype had a significantly higher overall
response rate than those with GG genotype. After treatment, the case group had significant reductions in the serum
levels of IgE and IL-4 and a significant increase in the level of IFN-y (P<0.05). After treatment, the children with GG
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genotype had a higher serum level of IL-4 and a lower level of IFN-y than those with AA genotype. After treatment,
the case group had significant increases in pulmonary function parameters, and the children with AA genotype had
significantly higher parameters than those with GG genotype. The case group had a significant reduction in the level
of FeNO, and the children with AA genotype had a significantly lower level than those with GG genotype after
treatment. The case group had a significantly higher serum level of LTB4 than the control group before treatment
(P<0.05). After treatment the case group had a significant reduction in the serum level of LTB4 (P<0.05). The children
with GG genotype had a significantly higher level of LTB4 than those with AA genotype after treatment (P<0.05).
Conclusions PLA2G4 15932476 polymorphism is not associated with the susceptibility and severity of bronchial
asthma in children, but it may has certain influence on children's response to the leukotriene receptor antagonist
[Chin J Contemp Pediatr, 2019, 21(2): 155-160]
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montelukast, possibly by affecting the level of LTB4.
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1.1 HRIMH
S5 1913k 1 T 2015 4F 10 H 2 2017 4F 10 H #5
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AbRHE: (1) 56 A B 2 S 0PI 2% 4 23 %
Wi BT (CCRE RGBT iR Te R ) Thirstk
Bz 2 WibeE ", AEAME RS ERIL; (2) A
2T 2 A AR H AR I FE YT (3) IRITAR
MAPERGE, I RGERSERE;  (4) 1 Fg 48 DU L
B, HEBRARIE: (1) GIFHAM ™ FHEN (45
WRIE . KT S AL el DA R e KPR O IS e it
Fad. B DhRe o, s Ae RN 55 )
(2) BIFEHERER., LEY KEFLEW;
(3) XA 25 i, ANEEZ AR TT
R . BN SLRE G L 128 11
Bldl, He 5 68 i, <60 fl; ik 2~5%, F
Y32+ 1.1 %, 44 MR P R 22 0] 0 i g 17 7 7 2
JEI T T RERIL 23 B, 77 B, HE
28 {5, M [ AE IR B A A 1) £t B JL 2 100 154y
XTRRAL, Hoh 55541, Zo4s B, AFiR -5 %,
3.0+ 1.0 %, WAHZILILEAFL . HlE
— R b R 22 R g TR L (P>0.05)
AHIGE LA IN I B I L2 P e A B 23 01 Stk ofe
BILFK BB G FE.
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2 DNA $2 BRI & (bt RAR AR AT BRA
F) ) $2HU DNA, & NCBI 1 Primer Blast 31 3f
% 16 PCR 51 ¥, PLA2GA4A 1932476 I it 51 ¥
5'-CCTTCTTCTAACAGCAGGAGGA-3', FiiF5|4.
5'-CTAAAGATTGGGAGGGTGGGATC-3', i I ¥
ETAEY TERARAF GG Y. PCR N4
2 94°C TS 4 min, 94°C7EVE 305, 60°CiBk
30s, 72°CHEMH 155, 330 NMEH, R4k
M&alifk PCR =¥y, 4ifb/50Y DNA R Btk B
TAY TEABRAFHET DNA DT %8 HE R,
1.4 JTROEM

WZE L L . RS | BRI AL,
B SCHR BT E B ™ PR G R 85 I R 3«
SEARTE R, AR RN BATS W WAL
SR B G2 M, R AR B E D (5 R
W 2/3) 5 WG AR TGRSR, RAEREE D
( SFEBHAHI A 1/3) 5 Josk: SERTCH] st
EENE, BARCE = CIRIRES + B30+ 455 )
/ BIR AL x 100%.
1.5 WZRIEHR

S TRIT T RIT RS HG R A B4 iR
JUE kAL, 3000 r/min 50> 10 min 435 1L, —20°C
TRAEE P o SR FH IR G 92 v A N A7 3103 13 v 1
= B4 (LTB4) | kM E (Igk) . F4
F -4 (IL-4) Foy- THFE (IFN-y) 1KF, ™
k4 IR ELISA iR & (W A _Lig R A= R A
FROAE] ) Ui T4

K FH % 8L NTOX Al AR AE R AR, SRAE L
- A I AR 2 R A A T A, A
MR — AL A (FeNO) /K5 1 i 5% JH 15 [
JAEGER 2\ E42 7711 Master Screen Jili SRR £&
JLFFRIRS T B S WG D) e 28k 1A A [a]

It (TPTEF/TE ) FKUEZFLL (VPEF/VE)
1.6 HITFENH

B A BAE 4R ] SPSS 19.0 #4F#-A 54307 . 4%
HIESAMTTE TR DIE « Rz (fxs)
FIR, IRITHTE B AT RO FEAS ¢ KB 24
FL AT BRI 22500, ALIR P R LR SNK
R o THECFRER ML (%) s, iR K
KRR, 2H B H R R o ik
PR IR K UEN 0.0167, XFF a1 A 7 (1) 43 21t
ek, Z 4 A e R ] Kruskal-Wallis 5 565
P<0.05 HZERAGITEE L

2 R

2.1 rs932476 (L S EFE B R EFTER L
P4 37 0 PLA2G4 FE [ 15932476 {7 1 1) 3
DR 76 ) S B PR TR N6 1 IR . Rk
A 2 5 DR RS 9 43 A1 3445 & Hardy-Weinberg °F-
e . AAL AG. GG 3[R B J% 25 7 JE R B R
95 191 £H UGS B 2H 22 [R] 14 43 A 22 52 oS T2 X
(P>0.05) . LI EN ARG, DI RFACY
H A8 11 17 logistic [01IH 7347, IR AG F1 GG %
PRI RUAR T AA 5 PRI RY (%) 2 9 RUS: 23 301 A 1.197 il
1433 4%, C AN HEHHEH AT T A S0 BL P %
R A RS R 1.218 £, (H2E R TG4 7E
S (P>0.05) o [ BR324 £ ) L B2 i ) )™
PR 325 BB, hEEMER, 1932476 )i
L R R I AN DR S8 A A (] R W Wi 4 114 4
MaNFR 2 Urm. MEH LR M, 15932476 {55
kDR 78 R A5 A7 56 DR A1 2% 5 8 iy ™ o R TG ) 4 7Y
M (P>0.05) .

£1 HHIAMITRE PLA2GS £E rs932476 i SHERBREMERNSH [0 (%) ]
13 pa- I R Y S REIN
AA AG GG A G
papiiseiil 100 47(47.0) 40(40.0) 13(13.0) 134(67.0) 66(33.0)
I B4 128 53(41.4) 54(42.2) 21(16.4) 160(62.5) 96(37.5)
Pt} 0.902 0.993
P1H 0.637 0.319
OR(95%ClI) 1 1.197(0.679~2.110) 1.433(0.647~3.173) 1 1.218(0.826~1.796)
P{E - 0.534 0.376 - 0.319
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*2 AEAEEREEMEIL rs932476 L mHEFER K
SMEFENSE (6 (%) ]
7 i

an AA %Gi GG A% u%
RpFEERG 23 10@43)  1043)  3(13)  30(65) 16(35)
FREERENGE 77 33(43) 35(45) 9(12)  101(66) 53(34)
WEEER 28 1036) 9(32)  9(32)  29(52) 27(48)

V! 6.585 3513

P{d 0.161 0.173

2.2 PLA2G4 EFESHMEEZERHTRHXER

o Al 128 FlERs B LIRITY 2 M H s, Horp
41 %1 ( 32.0% ) 15 2Im R, 37 1971 (28.9% ) WAL,
344 (26.6% ) W5, 16 4] (12.5% ) L. A
FENRX R ST R A AR 3 B, ATRAE W, A
) SR A R LT AU i 2 S R g2 X, A
AA FERLE DA ORI E =T GG R( P<0.0167 ),

TRYT TG A 55 DR RS R i 3 98 P R 2K P
AR 4 iR, SIRITHIAELL, 1097 )R 45 A
A LI T IgE A IL-4 7K S B A%, TFN-y K F TF
fm (P<0.05) o JRYTHTAEER AL LM I [eE

IL-4 K IFN-y K P22 S BG4 E X, RI7)E GG
YL TL-4 K F AA B, TFN-y fY7KPIE
T AA 1 (P<0.05)

TRYT R JG A3 AR LB I D) BES 0% FeNO
AR 25 RN 5 fias, INE S LIEH,
TR YT A 3 PR AR BB L il D) B8 2 80 TPTEF/TE A1
VPEF/VE } FeNO /K2R TG i8R )5,
A RER LTI RES BT, Horh AA BB L
BEET GG AL 1 FeNO /K677 )5 B L R %,
Horpr AA BB LI BAK T GG A (P<0.05) o

=3 ARAEFEEBILMIERTMEER (6] (%) ]
AT R TR ks
AATY 53 2038)  17(32) 12(23) 4(8)  49(92)
AGH! 54 1731) 16(30) 14(26) 7(13)  47(87)
GG Al 21 4(19) 4190 733) 6(29)  15(71)"
Hiy {H 8.229 19.928
P{H 0.222 <0.001

T azsg AA BILLLLEL, P<0.0167,

x4 AEERBEZBILATHEREERFHEZNL  (xxs)
SR P IgE (IU/mL) IL-4 (pg/mL) IFN-y (pg/mL)

IRITHT IR RiEpagil] e I T
AA HY 53 243 + 46 95 +24° 3316 15+3° 15+4 28 +3°
AG #! 54 247 + 44 99 + 23° 35+7 16 + 3° 14+4 27 +3°
GG #l 21 259 + 47 109 £29* 368 183" 13+4 26+ 3"
FH 0.778 2.424 1.728 6.313 1.530 6.293
P1{E 0.462 0.093 0.182 0.002 0.220 0.002

W amSIBITRIHIL, P<0.05; bR5 AA SRR JLAHLL, P<0.05, [IgE] R BRE 1 E; [1L-4] HARIEAN K -4; [IFN-y] y- T E,

x5 ARAEFEBBIVETEIEMINBEENILE (x=xs)
TPTEF/TE (%) VPEF/VE (%) FeNO (ppb)
FEH T 20 Bk . : :
IBYT T wITE YRITHT BITIE TRITHT BITIE
AA B 53 245 31+6" 2416 33+ 4° 26+9 187
AG Y 54 24+6 29 +5° 25+4 314" 26+ 8 19 + 6"
GGl 21 25+5 28 +3" 25+5 29 £ 4™ 27+6 22 £ 6™
FAH 0.454 3.797 0.842 7.629 0.210 3.127
PAH 0.636 0.025 0.433 0.001 0.811 0.047

e a/R SIRYTHIAEL, P<0.05; b5 AA LR LA, P<0.05, [TPTEF/TE]SKUERE [ ; [VPEF/VE] AIEZFL; [FeNO] 1T
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2.3 PLA2G4 EREHMSME LTB4 K FHXF

XF WA 57 051 2L A £ 1) B 200 PN 5 TR Rt i
1157 LTBA /KF-4n3k 6 Fis. WA, Sabil4lin
7RI LTB4 7K B 585 T3 BE4L (1=32.611,

®6 AEABRAREEFEZEZILEME LTB4 K FrItLE

P<0.001) 5 597 J5 B 4L o i LTB4 7K 7B I
FRAIK (P<0.05) 5 XTHEZH S5 BI AHA N GG &
KR L LTB4 /KF i T AA B, ZRAGIEE
X (P<0.05) .

(x+s, ng/mlL)

A B bk TR P LT

AA AG GG F{4 Pl
Xif B2 100 8.7+23 8.1+19 9.0+2.6 10.1 £2.4° 4961 0.009
N
b=y gl 128 29.6+64" 28.8 6.0 293+5.7 33.4£6.4° 4763 0.010
BT IR 128 15.1+53" 143 +4.6" 152 £4.7° 18.2 +5.9* 4.685 0.011

e a /RSIBIFRTAILL, P<0.05; bR SXFEAIHIEL, P<0.05; ¢ 75 AA JEPIRUE LML, P<0.05. [LTB4] 1 =4 B4,

i

H = e e TR IR 28 5- e A & 42 4R g
PREERI RV T, TR R Y A A KSR it B
PR — oA S5 il 5 R 2R A% BTG AR 1 4 A v
NE B A2, 10 Rl B K A BOAE A DU s i, 1 T
B 5- e n A B E AL AR E LY 1 =05 A4
(LTA4) , 7E LTA4 /K fift B /E T /K i LTB4 5%
FEH =M C4 A UG 4 AL T B 8 LTCA 45 2 e
IR A =M (CysLTs) , FHEFIHAERE, gk
B JAE FNAIE i OV P R S A
WARIIA S, cPLA2 W] BE 23 52 Wi 46 A DU A% 2
A5 B R TR ) ) =0 B 7= A o R ot A ) L 2
FL I PLA2GA 2451 7T RE 2352 ) cPLA2 1 3R 8§
T P T e P = 1) 5 ol S 2 114 2B R e B
FEMFFE R, PLA2GA J& 2 Fge i 1 18 78 &y 83
W21 de Jong 25 1B 9 38 2o 42 32 R AL 437 i B
PLA2G4 S A Z B e G p3SMAPK # %,
LI REAZ 4, T 5 0 B M 0 5 s
Rava 25 "™ fF 5% & B PLA2G4A JE X 22 25 1 2 i A
I Wiy 1) 27y SRS PR o A BIF 9 i KT L2 AR 491 24 v
PLA2G4 F£ A 15932476 i /5 GG RY L3 LTB4 17K
EHT R T AA B, HZ A R A R AR R A o
DAL A3 S5 A 5 197 2L T RE ZE R AN [) e 8 i 2 v 1)
S ZEFRITGIFE L, PRz S AT
AE5 =W A A ¢, (5 8 R 1) 5 8k Jo™
HERREATREAFC, 8 %25 R J5 K AT RS2
(1) Wz 2 5L R st e, A7 78 845 5
(2) %A AT Be S Fo M D) e 2 A A A5 A7

FEESIRTA;  (3) EEH =) cPLA2 B3 A
AR N R 2%, A2 AR FIIAEE i 2 [m] 4% 5
(4) ZFh PLA2 M EAE IR 2 5 LA R ™
AR =R A

EaR IS (SN S I & 8 K 7171 I =
H =W SRR S 25 G, ] =0 4 1 fi DA
MRS SOE RAE, W SOEDIRE, A R0 2
I ARREAIR, R AT P i 2 2 — 1,
B A =A@ A5 BRI AEAS [7] 27 i 2 L A7 7E B g7
RO E,  HOATE %0 LTC4S A1 ALOXS 25 3L [H £
A RER m H R Y AR EEHRR T
PLA2G4 J&[H 1932476 1 5 248515 da & Rl R T AL
PR, Z5RE/R, & RRHNAITE AA BUE L
AR B T GG B L, AA YR LIS
PAE P F 1L-4 7K AR T GG &L, i IFN-y 7K
P ST GG 1Y, R AA R LAY DI BES AL
TPTEF/TE F1 VPEF/VE & 3% & F GG A4, il FeNO
KA T GG Y, X SZE L /R i & F RN AA 7Y
FEILARAE B 0 9 i) it T B A & 18 T GG
R, FEIRIZNL S 2 A AT BEX o B R R T A
— BRI, PRI R _EE XS GG R L
TE 11 R 5 65 ) AR 1 ) s R o FEARE B o o8 35 A5 4
SPE PLA2 #5505, dF— DA RAE SO, B
Wi R o [A)EEAR IR ST 38 & B, 6 191 4 Y 9 i ML 5%
LTB4 /KB & i T % HRH s 1697 )5 s 19 40 v ifn 375
LTB4 /K FHIR FEAG; 1697 )5 GG BUE LMY LTB4
AR T AA AL RN A 5 2 S
R RTINS N T BB R A e R A g AR R M I T
LTB4 K52 o
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