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Relationship between the efficacy of inhaled corticosteroids and the leukotriene ex-
pression in children with asthma

WU Jie-Ling, CHEN Ai-Huan, PENG Qiu-Ying, CHEN Rong-Chang, ZHONG Nan-Shan. Guangzhou Institute of Respira-
tory Disease, First Hospital Affiliated to Guangzhou Medical College, Guangzhou 510120, China ( Chen A-H, Email;
chaih163@ 163. com)

Abstract: Objective To evaluate the relationship between leukotriene expression in blood polymorphonuclear
leukocytes (PMNL) and the efficacy of inhaled corticosteroids (ICS) in children with asthma. Methods  Thirty-two
children with asthma (5-12 years) and ten healthy children (control group) were enrolled. The asthmatic children were
subdivided into ICS well-controlled and ICS poorly-controlled groups based on their clinical symptoms and lung function.
The level of leukotriene C, synthase (LTC,S) mRNA in PMNL was detected by fluorescence quantitative polymerase chain
reaction. The level of LTC,S mRNA was expressed by the value of ¢Ct, and the value of gCt was diversely correlated with
the level of LTC,S mRNA expression. The concentration of urinary leukotriene E, (LTE,) was measured using ELISA.
Results The expression of LTC,S mRNA in PMNL was significantly higher in children with asthma (¢Ct: 1.12 £0.27)
than that in the control group (¢Ct: 1.42 £0.12; P <0.05). The expression of LTC,S mRNA in PMNL in the ICS
poorly-controlled group (¢Ci: 1.03 £0.17) was significantly higher than that in the ICS well-controlled group (¢Ct: 1.24
+0.33; P <0.05) and the control group(1.42 +0.12; P <0.01). There was no significant difference in the level of
urinary LTE, among the the ICS poorly-controlled, the ICS well-controlled and the control groups. Conclusions LTC,S
mRNA expression in PMNL in asthmatic children increases, and the LTC,S mRNA expression in the ICS poorly-controlled
group is higher than that in the ICS well-controlled group. This suggests that an increased leukotriene expression might be
associated with poorly-controlled asthma. [ Chin J Contemp Pediatr, 2009, 11 (6) ;441 —444 |
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Flr(26) JeE A B, 2FBEEBE I =4 (CysLTs) 25
I SO T A, L H AT RS
7R GCs A REA M Ml 1K N CysLTs & R 5 B
fit 2 R LA B R I, CysLTs 23K A 1K
AR 2 5 AT RE R e sE W L B ICS SRR R 2 2
— {H EFTBZ AR BT ST . ABFFL I AL 1CS
i B S B WAL I JL B A CysLTs ik
540K, TR A CysLTs 7K P B e IR e 75 S ke
SEREN LE ICS JPRUIMA S S E B R 2 —, T
Sy B LR (I T 2407 R IR B AR G S I B

1 Mg5FH%

1.1 HRXIKR
PEHL 2005 4F 12 H ~2006 454 H kIR BTk %

F1 ICSEFIRFAHR ICS IEHARA—RIFRILE

FHIZHUZHY S ~ 12 B AR 2k A A1 0] g )L 36 32
1, BT LA ] 1CS 6 4> H LB #4745 2003 4F 4
FE| LA i (A 28 A 1) €L 2 2 A8 I i 7 3
BLGRAT) YL WibRife ™ 3 4 A TR GCs Sl =
MR (LTs 395500, IF R hREIE W . AL
TR IR 73 o 1CS P KAFZH (14 4]) A1 ICS
PERlA AL (18 fi]) o BEHLS ~12 % fFe JL 3 10 Bl
VRO R X AL o 1B Mg 5 i) R4 S < 3 8 JH G
WA M AR EL AT S BEIE o HEBRARAE: (1) B2
Wi JLZEZ 3T 4 JA A P g ml o bR o s R o G
FAp B MEE R 5 (2) IEH LA L 4 A=
PRGBS RIS RYE RN REA 24 . 1CS %
] B2 R 1CS A R A 4L LI A% A1) |
TR 1S Gk B ol P Ak (i) b 45 2 St 4 FG S 35 1
W T B JLEEA] (1CS i [AF4H + 1CS %
il AN RLZH ) 554 e xof R ZH L2 A 48 1% P 0 A il 22

(x+5s)

2157 % R (%) PR/ ) R (4F) ICS 5l it (ng/d)  ICS AR ()
ICS #& il B2 14 9.0+1.9 10/4 5.0+3.2 392.9 +61.6 24.0 £19.9
ICS # A R4 18 8.8+1.9 11/7 4.9+2.8 422.2 £135.3 26.2+32.8
{4 0.373 0.261 0.551 0.252 0.657
P 1A >0.05 >0.05 >0.05 >0.05 >0.05
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I i £8 L S R BT REZH L #E 44 T 8 ~ 10 am B
HAh JE EDTA Hi&E 41l 3 mL,2 h PN A Polymor-
phPred 2 it 73 B 1K ( Axis-Shield 23w, 80 ) 73 5
SPHE I Z TUA% 1 401 (PMNL) | fili 32 5 RNA Jf 305
5% N cDNA (Stratagene 237, 35 [H ) , - 20°C R 1E, 15
S Pt & PCR(FQ-PCR) Jrik il H = Hi C,
A G (LTC,S ) mRNA kK- [m] i) 88 AR
5 mL, —20°CR17, ¢ F 55 4 1% ELISA 354G I bR
=J& E,(LTE,) K- ( Cayman 22 7], £ [H ) .

FQ-PCR % ty A 52 55 2 44 1 ( Tagman R 1 5
LATaq B £ Takara A7, k) . 1TC,S 15140
5'-TACCGAGCCCAGGTGAACTG-3", T if 5| ¥ 5'-
CGAACAGGTAGACCAGGCCG-3', Taqman 5 4} 5'-
( FAM )-CTTCCCGCTGTTCCTCGCCACGC ( Eclipse ) -
3';B-actin 5|4 :5'-GACTACCTCATGAAGATC-
CTCACC-3', N5 4.5 -TCTCCTTAATGTCACG-
CACGATT-3", Tagman #§ %F: 5'-( FAM )-CGGCTA-
CAGCTTCACCACCACGGC (Eclipse)-3', [ h 5514
EIRAENE 95°C 5 min, —MEFH; 281 94°C 30 s, 52
P 60°C 20 s, ZE{# 72°C 40 s, 40 MG, 1% 60°C

RN AR A, 38 37 ROTORGENE 22 # {4, ¢ I
BT RERE L ) Cr A (Rl 2 5560551
BIGTEAED) I 5% BN S B-actin 1Y Cr (HKIE
JEAg s qCr E( HIEER Co 5/ WS HEE Crfh) ,qCt
(RS EE Sy G =YY (P
1.3 SitZEoHh

I SPSS 12. 0 Ge it #4748 140 #r, 7
ZH ) b FHARFCRT ¢ K5 , 2240 R] He e SR R 22
2253 (ANOVA) , P <0.05 25 574 W #E1ERE Lo
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2.1 4MEI LTC,S mRNA %R LTE, /kF

B LA E I PMNL LTC,S ¢Cr {E (1. 12 =
0.27) W AR T4 e X BE 41 JL#E (1,42 £0.12) , B
H LTC,S mRNA Rk K- B dib iy T{at BT B2 L7
(t=-2.164,P <0.05), H i ICS #H KA B 41
PMNL LTC,S mRNA #iA/KFof, 5 1CS #554] B4F
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X(FR2) ., WBehiy JLEH 5@ FexT AR LTE, 43
KV ERITCREEZE (P >0.05);1CS # il B 4
2H \1CS #2HAS B 2H S fidt B xof BB 20 22 [) b 4 2 e Ao,
TWFEEL(P>0.05) , K2,
2.2 ICS g N\ BfiE Xf R im JLESpE I LTC,S
mRNA K fR LTE, 7K 120
Feng LB o AR ICS =12 A 5 <12
A WA BEAT G2 e, (] ICS =12 H A%
Wit JLEESM A 1. PMNL LTC,S mRNA 357K 1B A
T ICS <12 A B9 L, (HA7 8 25 5 T it B X AR
A, PR KA 1CS R Y7 AT — i i B AR iy )L
# CysLTs 5 i F 2R A 1Y 63k . PIZLIE IR LTE,
SR ERTC R EER X . WK 3,

%2 =#4MNEM LTC,S mRNA R R LTE, 7k FLb %
(x%5)
2157 kA LTC,S ¢Ct JR LTE, ( pg/mg)
R X R 2 10 1.42+0.12 29.27 £35.45
ICS Pl RiFdl 14 1.24+0.33 43.07 +39.64
ICS #HIANRA 18 1.03 +0.17>" 47.09 +39. 64

a: SR AT AR, 0 =3.320, P <0.01;b: 5 ICS #ifil 1 4741
[t4k,0=2.38, P <0.05

&3 ICS WAREXSME M LTC,S R K LTE, K F
sEAl)

(x %5)

25 5 B%K LTC,S ¢Ct {f JR LTE, (pg/mg)
fe X R AL 10 1.42+0.12 29.27 +35.45
ICS =12 H 11 1.21 +0.29° 31.73 £29.28
ICSffif <12 7 21 0.99 +0. 14" 47.59 +47.97

a: IR BT L, ¢ =2. 630, P <0.05;b: 5l HE xS BR41 L
,0=6.933, P<0.0l;c: 5 ICS i fl =12 A4 L%, ¢ =2. 488,
P<0.05
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ICS J2& H A f A 3P0 IE RAE 254, 2 W i
KIAHIEIRYT I 3k FH 25, 2800 i 8 3 22 ML
i ICS JAYT a7 REAS 21 BLAF42 ), (LI PR 2% 36
G Ry B A RV KRR ] 1CS 3897, o 1E 1)
KA B R ], B i R R RE S SR, it 1) e i
PR B, HREI 336 6% 1CS 557 RN AS B 1 18 3 7 B
TRINAETEANRERE GCs A Rl 1) HEFifr (28) 8 HE A
Jit. CysLTs &2 15 el 480 5 T 08 i T2 Ay
J5t, HRTA 56 GCs REA A MR A CysLTs 485
B — B s, IS B8 GCs ml 4 i
S (LTs) JA R, 20 Tanaka 25 R 58 B, W
BE WA T R4 (FP) 800 pg/d J5 2 J#, Bl & IE

ARG BRI (PER) B9, IR LTE, JK-F-B1
T, HEBZ MR BN, 2SR A GCs
ABEA AN AP LTs & 5B, Dworski %'
WEFE A B, 728 0P i £ 1 IR JE A 60 mg/d, £
S 1 JA, H S I E VR ( BALF) Hf LTC, I
LTD, JHEhili AP FIH0 E RS K- 24 38 B R T R,
PR LTE, (8B Ail AT Rt 5 il 8 7K1 78 G 5 2%
54k, O'Shaughnessy L2 RN 8 T g A GCs Xt R
LTE, BIRZNA, 258 s 10 (525 J3 722 1o A 12 iy £
A FP (1000 pg/d) 2 )& , oI5 A BT £ i 40
T Dk 2 Wi S 7 W St 400 1), = X 4L e 1) B P I
W2 A, {EL R LTE, 73 W6 /K 7 6 W e 722 k.
Vachier 2 1 Pavord 25 BF 53¢ th % B, £ 3 01 R
WERIRYT AL 0 g JR A R LTE, KA A =i 71
i GCs(P-HIFIHE 1 444 pg/d A = (8 s SE R Y
HoAth 1CS ) A p 22 M e g 8. #1598 b CysLTs JKF
5 B3, BRI R Toit 4 B s
A GCs YANBEA R i e i S5 KN CysLTs 58
F3Hh,LTC,S 52 CysLTs & iy 3= 2 FR A, H iYL
EHF 0 O T WG JL 2 LTC,S 3 B Kk 7K P11
BT, Zaitsu %57 SR Jif RT-PCR 3 0 1 8 i L 3
HpJE I PMNL LTC,S mRNA ik /K, 45 R BoR Ak
AR ARG LB PMNL LTC,S mRNA ik /K-
BERTIEWMRILE, T A8 0T, i
FEEE A Fp it — P IR ST IE S . AR 45 R 5
/N, BN 4] JLE PMNL LTC,S mRNA kKB i,
e TR BEZH , HOALHEAE ) 1CS 5l A B e g L
i HF KB B T 1CS 5l R4 L, 3R 1k
W LTC,S mRNA 3K KF- 1A 22 5 7] BE S5 il
Wig JLEE 1CS J700) F R Z —, CysLTs Rk FIG
K- B SR 1 AT RE S AR AL T 1CS i
W42 A A G

H R e B IR LTE, KCF fBF5E 14 R 15
HgE—25 B, Taylor 2180 5 Westcott 251 BF 5% 1§
7~ P TR 2 E AR IR LTE, B3 , B
GHff i R LTE, KPS IEE XA K Z R TR
HVE. Asano 25U ST 45 L R /R A8 S
ARETIR LTE, 7KV BeE 5 6 BRZH 3 &, B[] i
T i AHF IR LTE, 72 5330 Bl 40K, HL 5 1E % %)
MR (A — o TR EE (Y EE S, RO A3 W i R 35 IR LTE,
TEIE R BRI . AL R B, B )L 2 5 @ b
X L L3 LA K 1S i A 415 1CS i) R4 20
Wiy JL2E R LTE, 7KV 22 5 %70 8 & P, 55 Taylor
SEST BT 45 AT, 38R IR LTE, S A8 e
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Ak A A 7 g S8 5 RN CysLTs 5 B i 7K
-0 g, TR R S I R S e i R R R
B JRER CysLTs & B -5 70 7K F- B4 b (g 88 &
It Ve BRI P CysLTs JKF) |, #5 HoAT 5 209 i R
STHHE

2006 4F it € 2Bk i Bl 7 81180 (GINA) HEFEIK
A 1CS AR B, -3 M sl (LABA) S i A
AR L EE T — R AR R 2 i 32 1) B 99 B35 1
277 % B HF RI%r RS HABEE 275 297
RO EE R BEAIL SUE IF TS 72 B0/ I 18 iy L 28 o i
RIBUFWIHAZEIE , #k 2006 47 R GINA 7 AR AF 1% 07 %
PN <S % JLE b R N B RIS T 2y
Jrg& WL Prid, CysLTs S i A fo 1o A 19 5 28
ST, P i L RN CysLTs ZRIK A5 MU, GCs
ANREAT A i 2 i KR P CysLTs 5 8%, 10 HL H i
A WFSESETR , CysLTs £ )L JE H B4 ) Ui &b o A7
FUOSON B HE S A 37 W AR 12 & B LT 38 35 750 % /)y
I JLZE RN AT AT YT DR, X TN L
UL LA 1CS B F il LTs 3855 i g 2
BAFR S 25k E

£ LRIk, Wi JL# AR A LTC,S mRNA KikoK
PG, HORLSE T ICS A RS LR & T
1CS il AL, #1278 CysLTs ik fil 5 k-4
i AT AE 1CS PR A RA 5 XTIl Al 15
{E T LTs 3815 700 ) HAE PRA 155k — 25 )l PRAVTE 5%
WS,

(& % XX k]
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