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Plasma secreted phospholipase A2 in asthmatic children: correlation with
leptin levels and exercise induced bronchoconstriction

Jueng-Sup You', Won-Bok Choi', Yoon-Young Yi', Soo-In Jeong', Joon-Sup Song', Seong Yang', ll-Tae Hwang', Ha-Baik Lee?,

Hey-Sung Baek’

'Department of Pediatrics, Hallym University Kangdong Sacred Heart Hospital, Seoul; 2Department of Pediatrics, Hanyang University College of Medicine, Seoul,

Korea

Purpose: Dysregulated cysteinyl leukotriene (CysLT) synthesis is prominent in exercise-induced bronchoconstriction (EIB). Secreted
phospholipase A2 (sPLA2) plays a key regulatory role in the biosynthesis of CysLTs. We previously found that serum leptin levels cor-
relate with (EIB) in children with asthma. The aim of this study was to address the relationship between plasma sPLA2/leptin levels

and EIB.

Methods: Sixty-seven prepubertal children between the ages of 6 and 10 years were included in the study. They were asthmatics
with EIB (n=25), asthmatics without EIB (n=21), and healthy subjects (n=21). We measured the plasma sPLA2 and leptin levels. We
also performed pulmonary function tests at baseline, after bronchodilator inhalation, and after exercise.

Results: The sPLA2 and leptin levels were significantly higher in asthmatics with EIB than in those without and control subjects. In
addition, sPLA2 levels were significantly correlated with body mass index (Speraman correlation coefficient r=0.343, P=0.023) and
leptin levels (partial correlation coefficient r=318, P=0.033). The maximum decrease in % forced expiratory volume in 1 second af-
ter exercise was significantly correlated with both PLA2 levels (r=0.301, P=0.041) and leptin levels (r=0.346, P=0.018).
Conclusion: The sPLA2 and leptin levels were significantly higher in asthmatics with EIB than in asthmatics without EIB and control
subjects. In addition, sPLA2 levels were significantly correlated with leptin levels and EIB in asthmatic children. (Allergy Asthma Respir

Dis 2015;3:99-104)
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AKH0) A CysLTs?l leukotriene E42} 9a,11B-prostaglandin F2 5+

71} ARdo] Qltkal 2 181tk Mancuso 57-2 leptin®] PLA
A Z71E F9 alveolar macrophage leukotriene AJAd2 74|
ZIthal B 8k o sPLA2E= 4] ol A A& EFA]4=(body

mass index, BMI)2} &= cholesterol} A= ch= 1 117} QJk?
BMI= leptin®} 72 3] $A3HE|L} oF2]7hA] sPLA29} leptin2Ho] ¢4
B A AT giek

ol WY PLAV SF R AT
oA L5 7| RA| e o) S A
o 550 B4 leptina} AR W) Folek 7PgsIc)
2 QA 24 2ofolA B PLA2, ER 7| TIA
leptina}o] AFRHAS ok 117 et

AL W

1, 55 Chat
AT AP S ThekL 5 ol L UE 64lelA] 10
20} 672 TR0 2 3T (Table 1). ©]

A Apole] A7) ol

S AP, o], A% BMIZ 2795}, obs] eln} 753,
Qg 28|20l = OFA| AL S ZALSHIC BAF-E At
AEE 274 A BMIZ A, A= vlwste] 951914

o]A}o 2 5Tt A A19] Zk-2- The Global Initiative for Asthma

Table 1. Characteristics of the study subjects

o Asthmatics A§thmatics Healthy
Characteristic withEIB - without EIB (n=21) Pvalue*
(n=25) (n=21)
Age (yr) 85+18 8.4+157 89+ 17 0661
Body mass index (kg/m?) 188+35"  169+35 179+37 0116
Male sex (%) 64 62 57.1 0.507°
Prior ICS use (%) 60 44 NA 0.299°
Atopy (%) 80 7 NA 0722
Lung function
FEV;: (pred %) 876+84" 917+130° 999+11.1 <0.001
FVC (pred %) 958+73  9H4+125 973+10.1 0.183
FEV:/FVC ratio 847+80" 876+77" 904+53 <0001
Postbronchodilatory AFEV; ~ 11.1+122"  69+11.3" 18+79 0043
(pred %)
Postexercise maximum fall in 35.6+153"  82+35 49+55 <0.001
FEV: (%)
PCz (mg/mL) 23422 47+68 NA 0.089

Values are presented as mean + standard deviation unless otherwise indicated.

EIB, exercise-induced bronchaconstriction; ICS, inhaled corticosteroid; NA, not appli-
cable; FEV;, forced expiratory volume in 1 second; pred %, predicted %; FVC, forced
vital capacity; PCzo, provocative concentration of methacholine inducing a 20% fall
in FEV;.

*Kruskal-Wallis test. 'P<0.05 vs. asthmatics without EIB. *P<0.05 vs. healthy. *Chi-
square test.
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2} 7]13A] EAHE-S-(bronchodilator responsiveness, BDR)|| 2]t
12712445 7]%F(forced expiratory volume in one second, FEV:)
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3. H7|SHAIRL HIEFER! 7|2 X FLAIR
715 #7] 58 AR u]=-§-5-8}3](American Thoracic Society)'”
9] 7)o w2} Masterlab spirometer (Jaeger Co., Freiburg, Germa-
)2 ARSI 2o 57|45 9} BBV, A1 33] o4 248 2t
5 7H =2 A& El519i )k BDRS metered dose inhaler= 0.2-
mg salbutamol sulfate (Ventolin, GlaxoSmithKline, Middlesex,
UK) T 515 Foll FEVi©| 7|A2]0f tieh i -8 Ho2 34|
Fel A?ﬂ 71 AHEAT -2 Chai 509 B
= Eﬂ‘o%]'oq %XJ 4 AR 27 U T SHAE 7 = At
= = 0.025 mg/mLY-E] AJ2F810] 25 mg/mL7kA] &
¥ 57 ]‘ |7]HA] dosimeter (Masterlab, Jaeger Co) 2 &3t 14
T 711X FEV 1T} 20% o) A4gh nf o] WlehEd =5 5t
Atk ofnff PCy 16.0 mg/mL ©[5}Q1 -5 frofdt 71 =ail/de

7H 1410 2 B Estol BRI

4, LSRN
SERUNGS VTSSO 201 915} 28T W

of] whe} A5} Treadmill (LE 200 CE, Jaeger Co.)of| A] elec-
tronic ECG monitor (BCI Autocorr; Smiths Medical Inc, Wauke-
sha, WI, USA)2 RUER A 2)7] 52 31, o= AEH
A} 29 85% ©]/H(220-1to]) X 0.9] =FSH=S S7HAIX 36
B LEE SRR S5 SN B S 2200, Al
L 40%-50%E 116} Ac 25 A 717, S5 5 35 63,10
5 15457} 2042 01| 27} FEV 2 27g5}0] 84 Woll 7141219] 15%
O AT A2 2 ‘a; PR © 2 Tl

5. S7|MSHEIA =

T 7|} A (FeNO) 2] 24 0 1| 25.57|3}5]0} S8 5.57]5}
slolA 40l 9la) Szt b
2 0] 83 57| NO analyzer (NIOX MINO, Aerocrine, Solna, Swe-
den)Z o} 3fe] 2 3loirk?

21 on-line single breath technique

6. &3 sPLA2, leptin, 227 |ZA}

A AHYI=4H(enzyme-linked immunosorbent assay)ol] 2Jgt
ol 1] sPLA2 (Catalog No. 765001, Cayman Chemical Co., Ann
Arbor, MI, USA)$} leptin (R&D System Inc., Minneapolis, MN,
USAYS A2 314k0] 23 hile] ket 212 2 4s1ick

7]t A 27 HARRA B T 1gEA], U2 A 491 E
A SAE 2-0]2tHl eosinophil cationic protein, ECP)-S 45}
Gtk BE TAAEE o FUA SH2A ARAAES] 25
(Dermatophagodes pteronyssinus®} Dermatophagodes farinae),
7N A} e aoFo] g ul, AFAUH(Birch), A1, #80] 15(Alter-
naria) (Allergopharma, Reinbek, Germany)®]| tjjgt 3] F- iz [A| S
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& sk 3AE Ak Ao ofat Bwheal)o] 3]
Eplo] oft 276} 3 mm 0|41 495 P40 2 ghgalolct

H.X.5 IBM SPSS Statistics ver. 21.0 (IBM Co., Armonk,
NY, USA)S o] 2315t Al o 7ke] B ol ] e14: |izee 51

= k2 ] 9Fof Kruskal-Wallis HAFZ A9 TE 242 =
BHERS S AR A S, A 5 2
= A5 SLEHAHES Heh e = 5T
square testS 5~3Y5}1%11! No. (%)= 35} E]- sPLA2, lepthJr |
715 MIEFERIPCyp, 5 5 FEV, 7142F0] A2 BMIE HA
S}0] partial correlation coefficientE 75} L} PEEo] 0.05 B|7HY
o A4 2 S ofolck BEE

L—l— L Chl'

2 1

1. tHARe] EF, 7 ISzt 7| 2kX| el

A AT HAL 6750 2 46752] A Aol = 2510 LE=Q
v 7| BA ARAHAR 9FA (positive exercise-induced bronchocon-
striction [EIB] group)©|311L 219 0] 25 -ﬁ-“* 7| AT DA

*J(negative EIB group)©|31L}. 4] 2] 25+ GINA Guideline®]|
who} 4672] A R} & A= 71 FQ/“ 16‘11(6 in the positive
EIB group and 10 in the negative EIB group), 45 |44 714] 18

(8 in the positive EIB group and 10 in the negative EIB group), 55
I A4 Z4] 129(7 in the positive EIB group and 5 in the nega-
tive EIB group)0| Itk = 2 A 7ol A 4)0) F-5-5e, Bat 1, 4
8, ohes), U TE| 2w 20)= AH§-L foleh ol7t glg)
t}. #|7]%5HAE 5 FEV,, FEVi/forced vital capacity (FVC), BDRA|
-5 71 AR o HAROIA &E i 7R
"é ?i’“—?f"ﬂ HJ3f f-2l51A| =Skt FVCQ} PGy Z1AE

7R 54§ ol T ol Aol gl
FEVl,FEvl/FVCX]‘— A % —",Loﬂ H]oH A Stof| A 2] Q1A
4L BDRE OJu] QA| =8Itk &5 ARl Al &5 5 FEV)
210 2] 7t S5 7T A BN S E5
a7 ahaVg S Aol njs) Solsh) Elrhes6 £ 153
vs. 8.2+ 3.5, P<0.0001) (Table 1).

HO o A

L2 xoox rr

3

2.sPLA2, leptinzt &2 7| X|&E

HH WY sPLA2= -5 73R 1Ay oA Aol Al &5
ot 7|3 214 -S4 HALTH(183.9 £ 41.5 ng/mL vs. 156.0 £
28.6 ng/mL, P=0.033) HAIT| 2 7(183.9 £ 41.5 ng/mL vs. 152.7 +
31.2 ng/mL, P=0.037) (Table 2, Fig. )2} 2|51 =9ttt 8%
leptin2 -5 7| TRV g Aol 25 718
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Table 2. Biomarkers in peripheral blood (PB), and fractional exhaled nitric oxide in study subjects

Variable Asthmatics with EIB (n=25) Asthmatics without EIB (n=21) Healthy (n=21) Pvalug*
sPLAZ (ng/mL) 1839+415" 156.0+28.6 152.7+31.2 0.021
Leptin (ng/mL) 11.9+11.8" 53+28 6.5+6.0 0014
Total IgE (IU/mL) 4206 (173.4-1,045.6) 333.7(103.5-686.7) 54.2(12.6-82.4) 0.031
PB eosinophil (/mL) 581.3+519.6* 4995+522.1* 17314722 0.010
ECP (ng/mL) 28.75(135-80.7) 27.35(14.8-46 8)f 7.8(4.1-15.3) 0.008
eNO (ppb) 25.0(16.25-32.75)* 210(12.0-35.0f 13.0(10.3-17.0) 0.003
Values are presented as mean + standard deviation or median (interquartile range).
EIB, exercise-induced bronchoconstriction; sPLAZ, secreted phospholipase AZ; ECP, eosinophil cationic protein; eNO, exhaled nitric oxide.
*Kruskal-Wallis test. ' P<0.05 vs. asthmatics without EIB. *P<0.05 vs. healthy.
P=0.037 Table 3. Correlation coefficients in asthma subjects
| P=0033 P=0431 | ) SPLAZ (ng/mL)
Variable
| I | r Pwvalue
280 - Leptin 0.318 0.033*
260 Postexercise maximum fall in FEV; 0.301 0.041*
240 r . FEV; (pred %) 011 0.525
220wt X FVC (pred %) 0053 0.761
220 . - FEV/FVC ratio -0.121 0488
g 180 | —w— Lil M Postbronchodilatory AFEV: (pred %) 0.236 0.194
G B —— Methacholine PC:o (mg/mL) -0.205 0.269
Mo o FeNO (ppb) 0.144 0.568
120 . R ) Total IgE (IU/mL) 0210 0.403
100 L L 1 . .
Asthmatics Asthmatics Healthy sl B L
with EIB without EIB control ECP (ng/ml) 0597 0.102
(n=25) (n=21) (n=21)

Fig. 1. Levels of plasma secreted phospholipase A2 (sPLA2) of study subject.
EIB, exercise-induced bronchoconstriction.

Leptin (ng/mL)

SPLA2 (ng/mL)

Fig. 2. Secreted phospholipase A2 (sPLA2) levels were significantly correlated
with serum leptin levels in asthmatic subjects (n=486, r=0.318, P=0.033).
1, partial correlation coefficient adjusted for body mass index.
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Leptin, FeNO, total IgE, and ECP were log-transformed.

sPLA2, secreted phospholipase A2; FEV;, forced expiratory volume in 1 second; pred
%, predicted %; FV/C, forced vital capacity; PCzo, provocative concentration of metha-
choline inducing a 20% fall in FEV:; FeNO, fractional exhaled nitric oxide; PB, periph-
eral blood; ECP, eosinophil cationic protein.

*P<0.05. r, partial correlation coefficient adjusted for body mass index.

T A AAETH(11.9 £11.8 ng/mL vs. 5.3+ 2.8 ng/mL, P=
0.007) At} 27+(11.9 £ 11.8 ng/mL vs. 6.5 £ 6.0 ng/mL, P=0.042)
(Table 2) 5} F-2J5H] =4tk @ f sPLA2= BMIS} oJn] QM=
o] A
cient], P=0.023) &% leptin’= BMI®} 2]0| Qli= Al WA E B 3ict
(r=0.517, P<0.0001).

e 27) AFEZA D 5 IgE, H2F N SAL ECP, FeNOE=
g ool vls) BAZOA ol YA 9kon] B2
554 7 BRIV B4 §50] U2 A0 ] = Tk Table )

H$I31(r=0.343 [r, Speraman correlation coeffi-

3. sPLA22} leptin, 2372 7[2X|2old,
X|E2f| 2HA|
BMI 24 Zof] JN U] sPLA2+= E3 leptini}(r=0.318 [r; par-
tial correlation coefficient], P=0.033) (Table 3, Fig. 2) 2% & 7| 4]
Z]of| thu|8t FEV,412] &t Za2Hr=0.301, P=0.041) (Table 3,

H7|s, €27
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Fig. 3. The maximum decreases in % forced expiratory volume in 1 second (FEV:) after exercise were significantly correlated with both phospholipase A2 levels (A:
n=46, r=0.301, P=0.041) and leptin levels (B: n=486, r=0.346, P=0.018). r, partial correlation coefficient adjusted for body mass index.

Fig. 3A) 2|0] Ql=AFA S BIch E4 leptin T3F 4] Aot
A LE AN & 5 71A1X]ofl thH]ek FEVigke] 2o 2+
29} ofv] Ql= AHAAE HATkr=0.346, P=0.018) (Fig. 3B)
SPLA2E 97|55, L 27] A3 oH= AT S HolR] oottt
(Table 3).

-]
[

R
i
LS
g o H
ozaﬂ°é
:(Pﬁ_h
(o3

i)
N
"
=2k
>

n= )
> i
lo Mo
ox, ©fff
By S0
D M
M
o)

g%
lo &
o rH
sy
o oX
SO
2

P

leptin¥} oJu] Q)=
1F 7| BA]>(EIB)>
|=A3 o] Z7F=lo] A3 Xﬂ.o
It} GINA” 7ho]=e}qlof A
FE|7F o} 71 A 1Y
Q1 71| 1 Ado]) ofaff 5o

o Ho
Jo
o

2
U oft
N

V-

mﬁ
e

O
-

(O O 1
g
rSL'
=

CysLTs, PGD23} 22 eicosanoids®} 7] A3 Af|3Z2] lumen
z 0| eheto] &Jsto] Uofido] YrEHrt " Hallstrand 5219
T AR 5 4] gke] A A E Al A
A 2ol Blste] 7|WA] AfH) Ao F7E 718A] =5 A}
CysLT, PGD28} 22 eicosanoids 715 EH16} L. o4 ¢
£3) group X sPLA27} 4] ZAF2] 71 3A] Ab] AJ3EQ} 7|34
A HZSIN Tlse] $5-8UNE & 253 wato] 27]

Mo |o i T -
Mo
off
ot
N
i
)
o,

i E% :
]
4
A
flo
N
H
lo
=
2
=X

=l r& N7

3H= 22 Asto] group X sPLA27F 2554 7] ¢ 2l At
AA10] 71 A ARl 73 els] AvkElvtal XSt 2

7ro

B

Aol A Eol W sPLA2E -5 7184121 /g Aol
A e 7[RRI 2/ AR o] QA ekt

A g7 o] ot fAt5o] A T} H]Tke] fHEo] FHtE o]
NS 28 R TSRAIRE oF ) Bl R, 7B T
Aboo] Axt/del thsto] ErgskA AEe 5 ol A flv
Mito 52 Wlabek 212 7|2 kol A gk ALE7} 2715401 2
2 B 3ol ThE oAl £10) Ao 5 lipoxygen-
ase activating protein ¥&0] £76H2 H ISFACEY o]= A3}
B AR B2 of) RILE2IRl ST} b ool
FAHOR /AT 20 % 98- A Johnston
Z92 gvalbumin (OVA) L. &2 71AFE vuksk 27} OVA-induced
airway responsiveness’} 571 He=t| o]&dt W82 T2
cytokine, TA HE} o] glom v|Rk Al Fa Eejllat
HHo] & 714 AAISFALE?? H|to] 4] Hhﬂoﬂ 7|48}k
= 712 leptino] AJAE]AL Q=4 Shore 52 5E=AFlofA]
leptin *|2]& 3}9 allergen-induced BHRO] S5 BT}
Taildeman 5%-2 AFH9] 1| Z2Z]o]|A] H]Tk H|3Lo]| leptin receptors

71 k- BT o= leptino] Afek 4] wlgk K|z0] 285}
o] paracrine and/or autocrine HHZH7| 53 S = 953 A4
SHITE 2 AARS-2 oA A-tol|A] 24 LrofollA] leptin®] 5
Sk Al H3tAdo] 9l o = 0ukARL A8 S LTE4%} v]wE
A3 marker?] 9a,113-PGF2 571} AFAdo] Qlttal B alsgick

;:O

AL
o] Lo 4] leptine sPLA22} A3HAJo] T 574 7]
A AT Aol QIQITh o= leptino] %84 7] R] ]
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AJollA] sPLA2 B4 Z71E B3 LTE4, o,11B-PGF21} -2 eico-
sanoidse] A4 2742 717 450l Projal 4 919 AN
ghol 2 wis]] $Jat ekt el oko = 6% W astch
4] SOl 253 71|y 710] AT leptin,
SPLA 8 3kl 51 S 513 Y2 B EAT 9ok 2
] e A 7} Aehs Alolek AR £ uvie 24
ok 24 oSS ol HA] A2 EAPIA 23]
o], & 9159 42A9] poor asthma controlof] 1S A] 3+ Z]of
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